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THE ENGINE BUR. 


THE TRANSMISSION OF POWER. 
No, II. 

In a recent article we pointed out a few fundamental 

rinciples generally applicable to the consideration of all 
Finds of transmission of power, and which afforded some 

reliminary guidance in the choice between one or other 
kind, according to the circumstances and prescribed 
conditions. 

It may be useful to again look at the problem in an 
elementary fashion by way of making a comparison 
between the volumes and weights of the material 
employed in the transmission by various methods. The 
object is to institute comparisons, and not to attempt to 
give standard or complete costs, and to make the basis of 
comparison the simplest possible; and, therefore, the 
subject will be stated only in its barest and most 
elementary features. 

Levers.—Perhaps the simplest, and certainly the most 


anciently employed, means of transmission of power is by | 


levers. It is worth while to notice that in this mode the 


would be made somewhat heavier on account of the 
shock at the beginning of each stroke. 
The working pressure on the fulcrum is (r + 1) P, and | 
a suitable bearing for this pressure has to be provided, as 
also oil for the lubrication of this bearing. 
The weight per foot of length is evidently proportional 


to L*, and thus increases rapidly with the length. This | 
method of transmission is thus impracticable except for | 
the short distances through which power has to be trans- | 
ferred from one to another part of the same machine; as, | 
for instance, from the crosshead to the pumps of a steam | 
engine. 

The use of a series of levers gearing into each | 
other tandem instead of one long lever, greatly reduces | 


the theoretically necessary weight of material in the | 
levers; but it multiplies the number of bearings, and | 
also necessitates the introduction of pin-and-eye joint | 


links to connect the levers, so that the total prime cost | 


| 


| of the shaft—iron or steel, rolled or forged—are permis- 


would be increased, and the arrangement is impracticable 


| except where the object is not transmission of power 


direction of transmission—that is, the path along which | 


the power is transferred—is at right angles to the direc- 
tion of motion of the working parts. Thus the shears on 
the cross sections of the lever are the stresses directly 
effective in transmitting the power, the power rate 
at each section being the shear force multiplied by 
the velocity of that section. Nevertheless, these 
shears are accompanied by bending moments which cause 
normal stresses more dangerous than the shears, and itis 
therefore the bending moments that determine the neces- 
sary size of section. Let the driving horse- power be 


called H, and the driving force P pounds, and its working | 


| ot wateh i ts tote Celeeed. tite coum Be Gums by | surging due to excess of torsional flexibility not only pro- 


velocity be V feet per minute; so that P = a =. 


Let this be transmitted transversely (i ¢., at right angles 
to V) through a distance L feet by a single lever. and let 
there be required along with this transmission a conver- 


sion of velocity from V to v. Call z= = 7, 
v 


= 
r+1 
the driving end, and the bending moment on the lever at 


The fulcrum of the lever is at a distance L from 


oe i 
the fulerum is r+ L P foot-pounds. 


Let i and s be numerical coefficients indicating the 
shape of the section—and independent of its size—such 
that the sectional moment of inertia = 7 h‘ and sectional 
area = 8 h?, where h is the depth of the section. If k be 
the working stress on the section, the bending moment 
Rs ae sctaa i 
is 20k h*=say M. azz)" 
If the beam be skilfully designed the section may average 
throughout its length } of this maximum section, but the 
average cannot be economically reduced below this. 
whole volume of the lever is, therefore— 


M \3 se Fo fo “Bes 

P i DAG 26 
is ack) wr EY ict k 
In good designs s may vary from } to 


This givessectional area = 8 


4 
i's, and for one 


| working velocity in a very high ratio. 
machines such a series of levers finds useful application. | 


The | 


3 L® cubic feet. | 


| 56 (i x 


in which economy and due regard to lateral stiffness are | 


aimed at, it lies somewhere near ,';. 


Also i may vary | 


from ;j5 to j';, and 3\; may be taken as a good standard | 


value. The values ;3, and .}, make 546 a. = about 1600: 


k is to be taken above in pounds per square foot; 
and stresses of three and five tons per square inch 
give k3 equal to 9840 and 13,760. These two stresses 
therefore give the 

Volume of lever in cubic feet 


= ‘162 end ‘116 {—” 


lr +1 
When r = 1, the } power of — i is 68, and it is ‘94 
z 


H) 3 


Vv) L} 


when + = 10; that is, when the ratio of velocities or of 
arm levers is large, the volume is about 50 per cent. 
greater than when no change of velocities is desired 
(equal lever arms). If we take these three and five tons 
per square inch as suitable working stresses for cast iron 
and wrought iron or mild steel respectively, then the 
formula gives the weight of lever in pounds, if 78 and 56 
are substituted for the factors ‘162 and ‘116. Using 
these and the above } powers of r, the formula may be 
reduced to the more ready and simple shape— 
CI. W.I. on 

: s _ {r=1 \ 46:0 or 35°38 ( ) 2 
Weight of Lever Ibs, = (= 10) 68°6 or 52°6 | y L 
For example, if H = 30, V = 400ft. per minute, L = 12ft., 
and + = 4 to 1, when the factor for steel becomes 48; 
the weight of the 12ft, lever would be 5861b. by this 
formula, which is designed for a 5-ton/in.? bending 
stress. An engine pump lever taking this horse-power 





| 


| 





However, inasmuch as in other modes of transmission | 
through long distances, we have to consider the measure | 
of the advantage obtained by interpolating high speed | 
parts for the sake of lightness, it may be as well to give | 
here an illustration of the theoretical saving in weight of | 
levers effected by such an interpolation. Take the case | 
of 80-horse power having to be transmitted by levers | 
through a lateral distance of 30ft., the driving velocity 
being 100ft. per minute, and this also being the velocity 


a single lever 30ft. long fulcrummed at its centre— | 
each arm 15ft. long. Built in steel, this lever would 
1 


weigh (T= gi 7 3) 


56 (2 80 . an\i ~ 39 = x 19% = 88 

56 (4 x sag * 30) x 80 = 1680 x 12% = 8810 Ib. 
It might also be transmitted by a series of three levers; 
a long 20ft. equal-armed lever in the middle, and at each 
end a short 5ft. lever fulcrummed so as to give a leverage 
of 5 to 1. The velocity at each end of the long lever 
would be 500ft. per minute, and the stresses on its 


from one to another place, but is the conversion of the sible for this stress. 


In lever-testing | 


| sional strength. 


| ness. 
practical requirements is from 12 to 18 minutes of twist 





sections correspondingly light. For the three levers the 


1, and %. 
three levers :— 
First lever : 
56 (3 x 2 
100 
Second lever: 
80 
56 (2 > 
56 (1 x 0 
Third lever: 
80 
500 


6 


si 5)i x 5 = 280 x 6673 = 214]b. 


20) x 20 = 1120 x 1°6% = 1532]b. 


280 x *667% = 214 Ib. 





D4 5) x 5 
Total, 1960 1b. 
This combined weight of the three levers is only 17} | 
per cent. of that of the single lever effecting the same 
purpose. The single lever, however, would require one 
bearing only, designed for a working load proportional to 
ioo * 2 = 1°'6. The three levers would require three 
bearings designed for working loads proportional to 
80 ,-8 _-.. 

Ist 100 + 500 = 96 

80 


80. 2 
500 * 
80 _ 


80 = 
100 * 500 


"82 


2 “96 


Total 2°24 


and besides their use would introduce connecting links 
between the ends of the short levers and the two ends 
of the long central lever, this meaning four extra working 
link joints. 

Moreover, the momentum of the three smaller levers 
is actually greater than that of the single largeone. The 
latter is 892,000 ft. lb. min., while the former is 
423,000 ft. lb. min. These are calculated without taking 
account of the masses of bosses and the above-mentioned 
extra links, and as these move with the high velocity of 
500ft. per minute, the excess of momentum of the three- 
lever arrangement is very much greater than these figures 
indicate. 

Torsion shafts.—Passing now to the next most widely 
used means of mechanical transmission, the torsion 








strength of a solid cylindrical shaft is given by the rule— 
Diameter, inches = 68°1 { = 3 
gN j 

where g is the shear stress in pounds per square inch 
occasioned by the torque and N is the revolutions per 
minute. This formula is easily converted into one for 
the weight of shaft per foot-length. Using the factor 
*28 lb. per cubic inch for wrought iron and steel, there 
results— 
Weight of shaft, lbs. per foot-length = 12,240 { 4 3 

gi 

In crank shafts, and others in which there is violent 
intermittency of the torque, a very low value of g—from 
3000 to 4000—is inserted in this formula, partly to com- 
pensate for the insertion in it of the average horse-power, 
which is much smaller than the maximum. In long line 
shafting, however, when the surging is not extreme, 
values of from 6000 to 12,000, according to the material 


These give— 


43°) AV 

Diameter inches = 3°75 ( :)3 
Q. N 
3-0 | 


and— 
yen 
Weight of shaft lbs. per foot = 37 | (2) 3 
a4 Jj \N 


the three pairs of factors corresponding with g 4000, 


| 6000, and 12,000 lbs./in.* as working stress. 


This applies only for shafts designed solely for tor- 
In sizes under from 3in. to 4in. the 


| duces inconvenience from the resulting unsteadiness of 
| velocity, but also large extra torques and stresses arise 
| from the accelerations of momentum accompanying this 


unsteadiness of velocity. To avoid these, small shafts 
are designed in accordance with the requirements of sizff- 
The amount of stiffness found necessary to fulfil 


angle per foot of length, which corresponds to about 35 
to 50 ten-thousandths of a radian per foot length. As the 
required diameter is inversely proportional to the fourth 
root only of the angle of twist, changing the flexibility 
from 35 to 50 alters the diameter less than 10 per cent. 
Neglecting this variation, we find approximately the 


, ; 1 ; r | diameter necessary to avoid twists of more than 12 to 18 
values of + would be 2,1 and: 6; and those of r+l1 a | minutes of angle per foot of length to be— 


Therefore the formula gives the weights of the | 


Diameter inches = 200 ( : — ii 


where G is the shear modulus of elasticity. Taking G as 
varying from 10’ to 15 x 10° )b./in.? in iron and steel, 
this gives 
: : H \1 
Diameter inches = 3} to 4 ( N )} 


and 


Weight of shaft Ibs. per ft. = 32 to 42 (; y? 

To illustrate these laws let there be required 5Oft. 
length of shafting to transmit 150-horse power at 90 
revolutions per minute. 

For very steady running a best forged steel shaft for 


| this duty would need a diameter 3 (> = 3,';in., and 


150 
90 
being for torsion only, the inevitably accompanying 
bending moments would in most cases require the 
enlargement of the shaft to 4in. or more. A shear stress 
of 5000 lbs./in.? would require a 4fin. diameter. 

To illustrate more forcibly what measure of advantage 
may be derivable from the interpolation of high-speed 
shafting, suppose the same horse-power, 150, has to be 
transmitted 300ft., starting and finishing with the same 
speed of rotation, namely, 90. The weight of a simple 
shaft of this length would be 6 x 1690 = 10,140 lbs. 
On the other hand, if this stronger size of shaft be main- 
tained only throughout a 10ft. length at each end of the 
transmission, and these geared to a light shaft running 
at 6 x 90 = 540 revolutions per minute, this light shaft 
would have a length of 300 — 2 x 10+ 4 = 284ft., 
allowing 2ft. overlap in length at each end for the spur or 
other gearing and the two bearings lying on each shaft 
outside the spur wheel or pinion. The lighter shaft has 
now to be designed for stiffness, and would be made 
of rolled wrought iron or steel. Its diameter would be 

3 (150\F _ 
” (540 
The total weight of shafting would thus be 
20 x 33°8 + 284 x 20 = 676 + 5680 = 6356 lbs. 
There results a saving in weight of shafting of 


its weight would be 50 x 24 ( i = 1690 lbs. This 


23”, and its weight 20 lbs. per foot. 
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10,140 — 6356 = 3784 lbs.; but against this has to be 
set off the introduction of two sets of spur or belt 
gearing —one up and the other down—with gear 
ratio of 6 to 1, along with the extra required bear- 
ings. There is also as a further set-off the disadvantage 
of using two different sizes of plummer block instead of 
one only, as would be used if the larger shaft were run 
the whole length. If the power had to be delivered at 
the high speed of 540, of course there would be a clear 
gain in making the conversion of speed at the beginning, 
and transmitting by the lighter shaft through as long a 
portion of the whole length as possible. 

A formal comparison can be made between levers and 
shafts by putting in the formula for the latter 7 DN = V, 
where D is the diameter in feet of the pulley by which 
the shaft is driven, and V is its peripheral speed in feet 
per minute. Using g just over 6000 lbs./in.?, the weight of 


the shaft per foot length is then found to be 80 © D) 


lbs., which may be set alongside 35 (5 Ls lbs. as 


the weight per foot of levers, the bending stress 
5 tons/in.? being as safe as the above shear stress, But 
although these two formule are identical in shape, the 
comparison has no meaning applicable to any practical 
problem, because D, the pulley diameter, has nothing to 
do with the distance along the shaft through which the 
power is transmitted. 

Leather belts —Shafts are invariably used along with 
either toothed or band gearing, and among the latter the 
leather belt has the most extended application. The 
various qualities of leather belting, cemented and laced, 
may be stressed to from 50 lb. to 100 lbs. per inch width in 
single thickness. In good surface condition of both belt 
and pulley and when properly tightened up, it is very 
easy to get the driving pull, which is the difference 
between the pulls on tight and slack sides, equal to two- 
thirds or three-quarters the pull on the tight side ; but in 
actual workshop practice such conditions certainly do 
not obtain during ten per cent. of the running, so that it 
is not proper to calculate upon even so much as half the 
tight pull. Thus 30 lbs. to 50 lbs. driving pull per inch of 
width for single belting, and 50 lbs. to 90 lbs. for double 
belting, is as much as can be properly relied upon. 
These stresses may be taken as covering the effects of 
centrifugal force in rounding the pulleys at speeds less 
than 4000ft. per minute. Such belts weigh about 4 lb. 
and 1 1b. per inch width per foot of length. The length 
of belt required is double the distance between shaft 
centres plus the semi-circumferences of the two pulleys, 
which latter averages roughly about four-tenths the 
distance between shafts; that is, L being this latter 
distance, the belt length averages 2°4 L. Taking L in 
feet, and V the belt speed in feet per minute, these figures 
give— 

Weight of leather belt, lbs. = from 320 to 175 = L. 


If strict account were to be taken of the effect of 
centrifugal force upon the adhesion between belt and 


pulley, this weight would, for the same ratio = , be greater 


with greater velocities; because this modifying effect 
makes the horse-power transmitted per square inch of 
belt section increase proportionally to about the } power, 
instead of the 1st power, of the velocity. Altering 
the rule for the weight of belt accordingly, it becomes in 
its more accurate form; lbs. weight per foot distance 


between the shafts equals from 430 to 240 7 this rule 
{ 


not being rationally exact, but only approximate. 

Steel ropes.—The only other direct-tension means of 
transmission that need be mentioned here is the steel 
rope, and the figures given will apply to “ improved” 
plough steel rope. What the makers’ lists call the 
** working load for shafts” is } of the breaking load ; but 
this } is not a real factor of safety, as it is intended to 
give the load the rope will carry, whereas in shaft- 
winding a large proportion of the actual load on the rope 
section is due to the weight of the length of rope itself 
hanging underneath the section ; and a further important 
proportion is due to acceleration of the masses being 
lifted, this latter effect being seldom or never allowed for 
in calculating the “working load.” The real proper 
factor of safety is about 5; that is, 5 is an amply safe 
ratio between the breaking load and the actual safe pull 
on the rope in working. This safe working load in pounds 
may be taken as from 1600 to 1800 times the square of the 
circumference in inches; while the weight in pounds per 
foot length is about 4 the square of the circumference. 
Converting these figures into terms of horse-power and 
travelling speed in feet per minute, we have nearly— 


Weight of best steel rope, lbs. per ft. length = 84 = 


v" 


In many applications a single length of rope alone is 
needed ; but for long distance telodynamic transmission 
the length is duplicated, and the percentage to be added 
for sag and for rounding pulleys may be neglected, so 
that in this case we may write— 


Weight of best steel rope, lbs. per ft. = 7 = 


This is only ;};th the weight of the best leather belts. 
Toothed gearing.—We will illustrate the weight of 
this method of power transmission by reference to un- 
shrouded spur wheels only, made ofcastiron. The work- 
ing thrust ona wheel tooth in pounds may safely be allowed 
to be from 150 to 200 times the product of pitch and 
width of tooth in inches.* Relying on a working thrust 





*There is a common but erroneous notion that this safe thrust is 
proportional to width x square of pitch. If the width be increased in 


same proportion as pitch, the safe pressure increases as the square of the 
pitch, but not as this multiplied by the width. Again, if the wheels 
gear so very badly that they bear only at one end of tooth, the safe pres- 
sure is proportional to square of pitch without reference to width, this 
latter having no influence (or very little) on strength. 


on one tooth only, we find the horse-power represented by 
H = 0012 to 0016 D W PN, 

when D WP are diameter, width, and pitch in inches, 

and N is the revolutions per minute. 

Now, the weight of such spur wheels increases not quite 
so fast as in simple proportion to the product D W P; 
but it increases nearly as fast, in fact in proportion to a 
power of this product more nearly equal to }} than to }. 
A rule which gives both very small and very large 
wheels a weight a very few pounds in excess of the 
ordinary English patterns, and which gives medium-sized 
wheels a weight 10 Ib. to 20 lbs. less than they generally 
have, and which rule therefore follows the variation from 
small to large sizes with much less error than the differ- 
ences in weight due to comparatively slight changes of 
pattern is— 

Weight of C.I. spur wheel, lbs. = 1,4, D” W” P” + 20. 

Converting this into terms of horse-power and speed, 
it reads— 

H: 


Weight of C.I. spur wheel, lbs. = from 675 to 875 N + 20; 
0 


the difference between the two factors arising from 
the need for designing the wheels for greater strength 
in proportion to the amount of unsteadiness in the 
running. Probably a variation of factor from 600 to 
900 would still better.represent actual practice, even ex- 
cluding cases such as rolling-mill gear, in which the 
shocks are very violent. 

Belt pulleys.—Cast iron pulleys for leather belts have 
a weight, in pounds, from about 4 to 1 times the product 
of diameter in inches by width of face in inches. The 
larger factor 1 may be taken to correspond with the use 
of double belting, the greater pull through which 
necessitates a more strongly- built pulley. A similar 
variation ought theoretically to exist as between pulleys 
for high and low quality belting, and as between those for 
belts kept in good or bad condition and well-tightened or 
too slack. Thus, although we have placed the extreme 
limits of driving pull on leather belts at 30 lb. and 90 lb. 
per inch of width, in a ratio, namely, of 1 to 3, there is 
not nearly that same range of factor giving the weights 
of cast iron pulleys in terms of horse-power. The range 


is rather in the ratio 2 x 3 _ 3 The width of pulley 


; = 
being proportional to the width of belt, and, therefore, 
proportional to the horse-power divided by the speed, 


we find the weight of pulley proportional to e?. But 


M is proportional to N; therefore, 


Weight of C.I. pulley for leather belting, lbs.= from 1800 
eee 
to 2700 N 

Water.—We are not in the present article considering 
any questions of mechanical efficiency; only those of 
quantity of material required for various styles of trans- 
mission. In the preceding paragraphs the material con- 
sidered is not used up in transmitting the power, except 
by slow abrasion of working surfaces. In the use of 
fluids like water and air, the material is certainly not 
destroyed, but it is seldom used over again for the 
purposes of transmission; it is generally allowed to run 
to waste after delivering the power it carries. This, of 
course, creates a fundamental economic difference between 
the two kinds of system. The quantity of water must 
be reckoned not per horse-power, but per horse-power 
hour. Again, fluids can be used only by help of an 
enclosing envelope. The metal in the water pipe, and 
the floor and walls of the water canal, are all important 
items in the prime cost of the hydraulic transmission 
plant. Both mechanically and economically they occupy 
the same relation to the water as do the hangers and 
bearings of a line of shafting to the shaft itself. But in 
the case of shafting the bearings are distributed in such 
a variety of ways, and designed to such a variety of 
patterns, according to the special duty of the shafting, 
that it is quite impossible to formulate in any general 
manner a ratio of weight and cost of bearings to those of 
shafting. In the case of water, however, it is much 
easier to establish such a general relation. 

The pressures used in hydraulic transmission are a 
little over or under the three standards—700 lb. sq. in., 
1200 Ib. sq. in., and 24 tons sq.in. For our purpose it is 
sufficiently accurate to state these as 100,000, 170,000, and 
800,000 lb. sq.in. The horse-power transmitted through 
any section of the pipe is proportional to the pressure 
and the cubic feet of water passed per minute. There- 
fore, the volume and weight of water passed per minute 
is proportional to the horse-power and inversely to the 
pressure. For the above three pressures the proportions 
are— 

24) 
Water used, lbs. per min. = 12 + x H* 
204 J 
the velocity of the water not entering the expression, 
because no account is here taken of the kinetic energy 
of the flow. No such account need be taken so long 
as the speed is as slow as is usual in hydraulic pipes ; 
although in considering the power delivered to turbines or 
water-wheels, of course the kinetic energy of the water 
at the surfaces of delivery is all-important. By multi- 
plying each of the above factors by 60, there are obtained 
150, 720, and 1230, which are the lbs. of water used per 
horse-power hour at the respective pressures 2} tons, 
1200 Ib., and 700]b. per square inch, 

For the 2}-ton pressure the pipes cannot be made of 
cast iron; but for the two lower pressures—700 lb. and 
1200 lb.—the weight of metal, inclusive of flanges and 
connecting bolts, will be about 6} and 144 times the 
weight of the contained water. This supposes that the 
pipes are to be laid in filled-up trenches, and not in 





built conduits or in the open. In terms of the horge. 
power, this is inversely proportional to the velocity given 
to the water, and for a speed of 150ft. to 180ft, per 
minute, it will be found that approximately— 
Weight of cast iron pipes, flanges and bolts in lbs, 

_ f2 HL ft. for p = 1700. 
~ SEM 45.4, or bOO, 
If for 24 tons sq. in. there be used the best weldless steg] 
tubing, then, allowing for extra weight of jointing, the 
weight of the tubing will be from 54 to 6 times the 
weight of the contained water. This gives— 
For 2} tons sq. in. 
Weight best weldless steel tubing lbs. = } H L. 
Air.—In pneumatic transmission of power the weight 
of the air employed is very small, and there is no utility 
in calculating it. Unless the air is heated before enter. 
ing the motor cylinder—in which case it is iy ope with 
energy which has not been transmitted from the central 
power station, and we are then no longer dealing with 
transmitted power—air engines cannot be used with any 
but an extremely small ratio of expansion because of the 
formation of snow and ice in the exhaust ports and pipes, 
Practically the power obtainable is little more than 
that corresponding to the pressure and to the volume of 
unexpanded air. Taking the gain from expansion as just 
balancing the clearance and back pressure losses, which 
is more than fair to the air system, we find that the re. 
quired volume of air is— pe 


Volume of air, cubic ft. per minute = 230 [ 
D 


where p is the air pressure in pounds per square inch. 
Before proceeding to other non-mechanical methods, 
we here bring together the results obtained in the form 
of a table of the comparative weights of the various modes 
of purely mechanical transmission already considered. 
The weights given are those of the active material em- 
ployed; they do not include the necessarily accompany- 
ing passive non-working material, such as bearings, 
plummer-blocks, &c. &c. Only in the case of water have 
we added the passive or dead weight of the pipes. In 
the table some of the factors previously given are rounded 
off. 
Table of Weights in lbs. of “Active” or ‘* Working” Material Used 
in Mechanical Power Transmi:sions. 


H = Horse-power transmitted. V,-= Speed feet per minute. 
N = Revolutions per minute. IL = Distance of transmission, feet, 


Cast W.I. or Ratio of 
L3vers— iron. steel. arms, 
H, \ as ce QS eet 
(¥ L ) L multiplied by [% i ee for 10 


Torsion shafts for strength— 


H \8 oa 25 best forged steel, steady running 
(3;)° 1 multiplied by [ 5 lide, aa. 


Torsion shafts for stiffness- 


H\4 ae 32 best forged steel 
(5 ) L multiplied by 42 rolled iron 
Laather belts— 
H a 175 best quality and condition 
V L multiplied by [ 330 common quality and slack 
<< Pail N.B, Lengthof rope taken doub 
H 256 7 B, tal 1 
+L multiplied by‘ aay en alec 
Cast iron spur wheels— 
H = 675 .. smooth runni 
- multiplied by [ $73 + 20 1b. eer atg 


Cast iron pulleys for leather beltse— 
H = 1800 best quality leather, &c, 
N multiplied by [ 200 common ,, 7 a 
150 at pressure 24 tons per sq. in. 
1200 Ib. 


Water— 
H x hours multiplied by | 720 ” ” oo” 
1230 ” 700 Ib. ” ” 
Cast iron pipes for water, non-working— 
— % ” Wm a. % 
HL multiplied by [ 1 o 1200 lb, = ve 
Air, cubic feet— 
es 300 46 Ib, 
1 b ” ” ” 
H x hours multiplied by [ 150 a Gite 5s <p 


with gain of work by expansion 
just balancing clearance and 
back-pressure losses, 








LITERATURE. 


The Designing of Draw-spans, By CHartes H. WriGHT, 
M. Am. Soc. C.E. Chief of Detail and Drafting Depart- 
ment, Edge Moor Bridge Works. Author, with Professor 
Wing, of ‘A Manual of Bridge Drafting.” First Edition. 
First Thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1897. 

Upon perusing the title of the volume before us, we were 

not quite certain whether, in the sense it is obviously 

employed, it was a misnomer or an Americanism. Let 
it be understood that the latter term is not used in any 
invidious or depreciatory sense, but is simply intended to 

signify that our Transatlantic friends sometimes adopt a 

different word to what we use to express the same thing. 

As an example of our meaning, take the well-known word 

“track,” whether “single or double,” whichis very much 

in evidence, not only in our own columns, but in 

numerous English modern professional publications. It 
deserves so to be, as it effectually removes in itself the 
confusion which arises in the mind of the outsider when 
our old equivalent “ line,” availing itself of the privilege 
accorded by Synecdoche, expanded or contracted its 
application as circumstances demanded. The use of the 
term ‘‘draw-spans” instead of the more sensible and 
appropriate phrase “‘swing-spans,” cannot, however, be 
accepted as another example of the category alluded to, 
for in the valuable engineering treatise of a well-known 

American author and professional expert, the chapter on 

Swing Bridges commences, “A swing bridge, or, as often 

miscalled a draw-bridge.” It is not, however, so much 

with the title as with the contents of Mr. Wright’s book 











* Accurately, water Ibs./min. = 14,800 5. where p is pressure in Ib, sq. in. 





that we and our readers are concerned. 
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Presumably, the ‘Designing of Draw-spans” is 
divided into two parts, the first theoretical and the second 
practical, the former comprising moments and reactions, 
web stresses and deflection, and the latter machinery, 
tables, and general data, and cuts of swing-spans showing 
machinery. We state ‘ presumably,” because although 
“Part First” heads page 1, a careful search has not 
enabled us to discover any ‘‘ Part Second.” A glance at 
the title page will serve to indicate that Part Second, if 
there is any, is not reserved for another volume. In 
deducing the stresses, or as the author prefers to adhere 
to the old style and calls them “ strains,” produced by 
the dead load swinging, it is stated on page 5:— 
“The depth of the girder at the centre is 7ft. 
and the moment 474,100 + 7 = 67,750, which is the 
tension in the upper flange and the compression in the 
lower.” In this sentence, the expression, ‘‘and the 
moment 474,100 + 7 = 67,750,” is not only confusing, 
but mathematically incorrect. The moment is not equal 
to 67,750, but to 474,100, as given a few lines above, and 
the words should read, ‘‘ and the moment 474,100, which, 
divided by 7 = 67,750,” which is the tension, kc. There 
is no well defined distinction—a most important point in 
the case of students and beginner—drawn or established 
between the value of the moment of a stress or strain, 
and that of the actual stress or strain itself. Forexample, 
we have a little lower down the same page, “this mullti- 
plied by the distance of the centre of this load from B, 
15°93ft. = 266,500. Dividing by the depth at this point, 
6°25ft., we have 266,500 + 6°25 = 42,800.” A reference 
to the different diagrams in Fig. 2 will enable the reader 
to follow the explanation readily enough, but there is no 
exact information given as to what quantities 266,500 and 
42,800 represent. Still less will he be able to determine 
that the former is the moment of the stress, and the latter 
the actual stress itself. At page 7, line 1, ‘‘ B'B,” should 
read, ‘B® B,” as the “dotted curve” is shown on the 
left-hand side of Fig. 3. By the aid of some useful 
stress diagrams, polygons of forces, and tables of stresses, 
the sectional areas or quantities of metal required in the 
flanges are obtained without any difficulty. Our author 
here observes in a foot-note, that ‘where the flange 
areas are determined for tension, the areas after deducting 
rivet-holes must be used.” In other words, the net in- 
stead of the gross sectional area is to be employed. The 
construction of the sentence as worded in the text is 
a little loose. It is not the “rivet holes ”—whatever 
they may mean or include—which have to be deducted 
from the gross sectional area of the flange, but the sum 
of the diameters of a certain number of them, 
multiplied by the thickness of the plates through 
which they are drilled or punched as the case may 
be. The typical example selected by the author to 
illustrate the methods adopted is that of an 8d5ft. 
deck plate girder. It may be assumed that the 
girder is an iron one, since the unit stresses permitted in 
the ‘‘ Specification ” do not exceed four tons, taking the 
American ton at 2000 lb., a far more rational and con- 
venient division than what English engineers are com- 
pelled to use. We may now pass on to the shearing 
stresses in the web. 

In this part of the girder the unit shearing stress is 
reduced to three tons, which may appear to leave a very 
large margin for contingencies, but it should be borne 
in mind that the shearing stress is not only in girders 
designed for swing, but for every other description of 
bridge as well, relatively the most severe that is brought 
upon the structure. Besides the local intensity of these, 
stresses becomes strongly accentuated in the neighbour- 
hood of the points of support, whether pier or abutment. 
The calculation of these stresses and the amount of metal 
each requires is a simple matter in the solid web girder 
selected for illustration, though rather more complicated 
and troublesome in the case of an open web design. The 
advantage of steel as the constructive material for swing 
bridges, owing to the much higher unit stresses it will 
allow of, is well shown by contrasting the example under 
notice with the steel swing bridge at Hawarden, in 
which the working stresses in compression and tension 
were five and six and a-half tons respectively. It is, in 
fact, generally admitted by engineers that, at any rate, for 
the moving parts of a swing bridge steel is par excellence 
the best material. Mr. Wright assigns a uniform thick- 
ness of 2in. to the web of his girder. We should 
be disposed to increase this dimension to }in. 
near the points d’appui where the shearing stresses 
attain their maximum value, and also place the 
vertical stiffeners somewhat nearer together there, 
than at the other points uniformly distributed along 
the span of the girder. The author admits that a 
wrought steel centre post is preferable to one of cast 
iron, an admission at the present time hardly necessary. 
In the “ Deflection Formule” the values for particular 
examples occurring in practice are calculated from the 

fundamental equations established for the solution of all 
problems in connection with the deflection of beams and 
girders. It is generally assumed in these examples that 
the deflection is regarded as wholly due to the direct 
action of the bending moment tending to produce longi- 
tudinal distortion in the fibres of the material. In other 
words the shearing forces are not assumed to exercise 
any contributory influence in developing the deflection. 
This assumption is practically true ae the ratio of the 
span to the depth is large, but not in the case of very 
short beams, when it becomes necessary to take into 
account the effect also of the shearing forces. 

In the second or practical part of the volume the whole 
of the machinery and gearing used in moving the swing 
spans are fully described, and the motive power required 
for the various operations carefully and elaborately deter- 
mined, and worked out in figures. On the assumption 
that the centre roller bearing does not support any but a 
dead load, some adjustable contrivance is necessary to 
support the girder under a live load. Mr. Wright 
advocates the use of centre and end wedges, and observes 
that the extent to which the end wedges must be driven 
tvill depend upon the amount of the end drop, which 








must by some means or other, be taken out of the 
girder. If this is not done, independently of all practical 
considerations, additional stresses will be introduced 
which must be taken into account, and moreover tend to 
complicate those already determined for the action of the 
live load. There are many devices employed for raising 
the ends of the girders of swing bridges. Screw jacks, 
direct lifts, or some description of toggle juint as adopted 
in the Ouse bridge may be employed. The last-mentioned 
device is described and illustrated in the present treatise. 
It is essential that the ends should not be left free to 
‘“‘hammer,” for when the range of temperature is 
extreme, they might be drawn out of line, entailing a 
possible derailment of a train. It is here where the 
“latch” comes in. It may be automatic or not, but in 
either case its duty is to stop the swing spans in their 
proper position ; that is, to maintain the bridge in its 
normal alignment, to have sufficient grip to hold 
the whole structure in place against any external force, 
such as that of wind pressure, and to be secure against 
accidental displacement when once driven home. It 
may be said in concluding our review, that our author’s 
work is neither adapted nor intended for the use of the 
complete tyro in bridge designing and bridge construction. 
The reader, before he will be able to appreciate or utilise 
the contents of the volume before us, must be fairly con- 
versant with the general principles which govern the two 
subjects just alluded to. Some of the cuts and draw- 
ings are on rather too small a scale to render clear 
the corresponding text. We select ‘ Details of Turn- 
tables,” Fig. 61, page 77, as an example of our meaning. 
Instead of recording the insignificant and scarcely 
needed dimensions of the diameter of water pipes, bolts, 
and similar small details, it would, we think, be prefer- 
able to have given some more general and more impor- 
tant dimensions. Omitting the four photographs out of 
78 illustrations, there are over thirty which have not a 
single dimension attached to them. Very few of these 
cuts are described or even mentioned in the text, and 
after much research we have been unable to find that 
any particular scale is assigned to any of them. Upon 
measuring the largest figure and dimension that has 
come under our notice, that is one of 13ft. 6in., it scales 
2:2in., from which the actual scale can be readily 
calculated, either according to the English and American 
or the continental practice. This little volume will be 
found to be very useful to those who, having mastered 
the general principles of the theoretical designing and 
the practical construction of bridges, are desirous of 
turning their attention to that particular class of struc- 
ture treated of by the author. 





The Application of Electricity to Railway Working. By 
W. E. Lanepox. London: E. and F. N. Spon, Ltd. 
New York: Spon and Chamberlain. 1897. 


Tuts work bears the same title as one brought out some 
years ago by the author, but the present volume has been 
wholly re-written owing to the rapid developments which 
have occurred since the earlier work appeared. The title 
is, in our opinion, much too general, as it has no reference 
to electrical railways properly so called, that is to say, to 
railways in which electricity is the form of energy used 
for moving the trains; the work deals only with the 
application of electricity to telegraphs, telephones, the 
block system, and train lighting. In the ground covered 
by the work, the author has, of course, had great expe- 
rience in his capacity of superintendent and engineer of 
the Electrical Department of the Midland Railway of 
England. He points out that the entire railway system 
of the United Kingdom is now worked under the block 
system, and it is well to bear this in mind when the con- 
dition of the railways of the United States is under dis- 
cussion ; in the latter country no such perfect system 
has received general adoption. The author calculates 
that the number of telegraphic messages upon the rail- 
ways is quite as large as the total number of messages 
dealt with by the General Post-office. The earlier por- 
tion of the book deals with the construction of a tele- 
graph line, and the author assures us that a properly- 
creosoted red fir pole is more durable and also cheaper 
than an iron pole. He, however, recommends the use of 
tubular iron arms on wooden poles, and the employment 
of copper in place of galvanised iron wire. 

Chapter II. deals with surveying of the telegraph line. 
The author remarks, in discussing the stress which may 
be put on wires, that it has been the practice on the Mid- 
land Railway for many years to use a thermometer, and 
to put a stress upon the wire determined by the tempera- 
ture; a useful table of stresses issued by the Post-Office 
Telegraph Department is inserted. The connection of the 
ends of the wire is made in the well-known manner with 
the Britannia joint, but the ends of the wires are not now 
bent at right angles. Some very useful information is 
given about gutta-percha, and the experience of the author 
is that india-rubber insulation is far preferable. With this 
opinion we entirely agree, as we have seen gutta-percha 
covered telephone wires placed in a warm subway ren- 
dered perfectly useless in a very short time. In describ- 
ing the arrangement of telephone wires the author 
describes a somewhat unusual method of crossing to pre- 
vent induction. It is, of course, comparatively easy to 
deal with, say, four wires, but where the number becomes 
great it is most difficult to so arrange the wires as to 
avoid all inductive effects, and probably this fact will in 
future decide the number of wires which can be used on 
trunk telephone lines. In the case of a telephone trans- 
mitter the author has arranged an outer diaphragm, as it 
was suggested that the ordinary mouthpiece might 
possibly disseminate disease. The use of the Phonophore 
does not appear to have been attended with great success. 
The chapter on block signalling contains, of course, a 
good deal of what appeared in the earlier work. 

The chapter on single-line working is well up to date, 
and pao the latest form of Syers’ tablet Ablock and 
Webb and Thompson's electric staff system. In his 
chapter on automatic block-signalling the author deplores 








the fact that the greater part of the apparatus has been 
invented by persons whose acquaintance with railway 
working has been limited to the extent of their use of the 
railway system as ordinary passengers. The system has 
made no progress in England, the only instance of its use 
being the Liverpool Electric Railway, where Mr. J. A. 
Timmis’ system is now at work. The electro-pneumatic 
system and the Hall system have been used to some 
extent in the United States. Various systems 
of interlocking are described, many of which are 
not new. Electric lighting of the station yards is 
now a very important feature upon the Midland Rail- 
way, as well as on many other lines, and the author 
describes the system of ‘ boosters” in use for regulating 
the potential at the feeder points; he prefers these to 
batteries. He describes in considerable detail the 
arrangement of lighting in the goods yards and stations, 
and says, ‘‘ What is needed is a generator, the energy 
derived from which may be applied alike to incandescent 
lighting, are lighting, or motive power.” This is a matter 
somewhat difficult of realisation, and most engineers will 
avoid, wherever possible, the necessity of supplying 
power from the same dynamo that supplies light ; it is so 
difficult to avoid serious fluctuations of the light if power 
is also supplied by the same machine. The Midland 
Railway Company is about to put down a plant at 
Kentish Town to supply light and power to a long stretch 
of line, and direct current at 2000 volts will be used. 

The chapter on train lighting by electricity is of 
special interest to us, for we have carefully watched all 
the attempts which have been made to use the electric 
light in place of gas; so far the system has not made 
very great progress, and it appears only suitable for block 
trains. The London, Brighton, and South Coast Com- 
pany have about forty trains lighted in this way, and the * 
author of this work has had very great experience with 
the system on the Midland Railway. The bulk of this 
chapter is a recapitulation of the paper read by the author 
before the Institute of Civil Engineers some time ago. 
He appears to think that the best solution of the problem 
is to use an oil engine and dynamo in a special brake van. 
The book closes with useful details cf management. It 
is without doubt a great improvement on the author’s 
previous work, and must be valuable to the railway 
electrician. 


Lessons in Elementary Practical Acoustics. By C. L. 
Baryzs, M.A., F.C.S, London: Macmillan. 1897. 

Tus book is the first part of the third volume of the 
Stewart and Gee series of manuals or text-books on 
Elementary Practical Physics. The work has been in 
abeyance for several years, consequent on the death of 
Prof. Stewart and the removal of Mr. Gee from Owens 
College. Its completion has now been entrusted to other 
hands. The section to which Mr. Barnes has turned his 
attention—Acoustics—has received the same class of 
treatment as that given to the former volumes. It con- 
tains brief but sufticiently accurate description of the 
methods of performing all the more readily-performed 
experiments on sound. The apparatus required is such 
as is found in all well-equipped science schools. The 
book is purely and solely experimental. It treats not at 
all of the theoretical side of the subject, and leaves 
the process of deduction nearly entirely to the student 
or his masters. Taken on its own ground and regarded 
in its own light it is a valuable little volume, and one 
which will be welcome both to learners and teachers. 
The general get up is in Macmillan’s well-known scientific 
manual style. 








TRADE DisruTESs.—One hundred and six fresh disputes occurred 
in May, 1897, involving 16,463 workpeopls, as compared with 97, 
involving 8617 workpeople in Apri!, and 135 disputes, involving 
about 41,000 workpeople, in May, 1896. Forty disputes took place 
in the building trades, 20 in the engineering and shipbuilding 
trades, 5 in other metal trades, 8 each in the mining and clothing 
trades, 11 in the textile trades, 7 in the furnishing and wood- 
working trades, and 7 in the miscellaneous group of industries. 
Of the 94 new and old disputes, involving 26,408 workpeople, of 
which the settlement is reported, 42, involving 14.665 persons, 
were successful from the workpeople’s point of view ; 25, involving 
8193 persons, partially successful ; and 27, involving 3550 persons, 
unsuccessful.— Board of Trade Journal. 

TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs. J. and A, 
Hillman inform us that they have made arrangements with 
Messrs, J. C. Mackinlay and Co., 27, Walbrook, E.C., to represent 
them as their sole London agents.—Mr. W. E. Kochs, Foster’s- 
buildings, High-street, Sheffield, has opened an office with two 
gentlemen as consulting engineers, machinery agents, and 
specialists in colliery work, under the style of W. E. Kochs and 
Co.—Mr. E. Cruttwell, M. Inst. C.E., has taken cffices at 
14, Delahay-street, Westminster, S.W., where all communi- 
cations, other than those connected with the Tower Bridge, 
should be addressed.—Mr. W. Stamm informs us that he is 
removing his offices to larger premises at 62, Cannon-street (corner 
of College-hill). 

THE COLDRENECK VIADUCT ACCIDENT.—Lieut.-Colonel Yorke’s 
report to the Board of Trade on the disaster which occurred in 
February last at the Coldreneck viaduct, Cornwall, on the Great 
Western Railway, is published. The accident, it will be remem- 
bered, resulted in the death of twelve of the company’s workmen, 
who were engaged in replacing theold viaduct with a more durable 
structure, when the platform on which they were working 
collapsed, and the men were precipitated into the valley below. 
Colonel Yorke says that, under all the circumstances, it is difficult 
to apportion the precise degree of responsibility which rests upon 
each of those under whose orders the work was being executed. 
The lamentable occurrence makes it clear that neither practical 
experience nor the instinct of self-preservation are by themselves 
sufficient toensure safety when weight-carrying structures, whether 
permanent or temporary, have to be erected, and that it is 
necessary for a knowledge of applied mechanics to be called to 
the aid of experience in such cases. It shows that all important 
works should be under the direct superintendence of an engineer 
who should be responsible for all details whcse visits to the work 
should be frequent, and whose inspections thorough ; that the 
operation of moving heavy weights should not be left wholly to the 
unskilled efforts of workmen, however trustworthy ; and above all, 
that it is essential for the duties of those in charge of the work to 
be mapped out, and the chain of responsibility from the highest to 
the lowest clearly defined. It was to the disregard of these 
elementary but important principles that the cause of this 
melancholy disaster must be traced. Colonel Yorke adds that the 
whole question of the organisation and devolution of responsibility 
throughout the engineering department of the Great Western 
Railway is receiving the earnest attention of the company, 
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Mr. Hupson Maxiw—brother to Hiram Maxim, the 
inventor of the automatic gun, &c.—who has specially turned 
his attention to the development of certain high explosives, 
read a paper at the United Service Institution on Thursday, 
June 24th, on the application of what are commonly termed 
torpedo shells, containing enormous charges of high explo- 
sives, to the attack of ships and forts. The author of the 
paper considered that high explosives will soon be thrown in 
such formidable charges that armour will become absolutely 
useless, and everything will be made subservient to speed 
and mobility. Guns will have comparatively thin walls, 
and will throw enormous torpedo shells filled with high 
explosives, The author since 1889 had built two powder mills 
in America, one for high explosives, and the other for 
smokeless cannon powder, and he had made a large number 
of experiments for the Pneumatic Torpedo Construction 
Company, of New York, formerly known as the Zalinski 
Pneumatic Dynamite Company. The short range of the 
pneumatic guns, and their cumbrous and vulnerable plant, 
called for the use of powder instead of air to propel the pro- 
jectile containing the high explosive safely, and the Maxim 
Schiipphaus smokeless powder has accomplished the desired 
end. Charges of high explosive can be thrown of such 
magnitude that its explosion against the torpedo netting of 
a battleship would insure her destruction. Half a ton of 
dynamite, the lecturer urged, exploding upon the deck of a 
ship or in the water beside her would effect more than any 
shell now thrown, and this can be effected by the means now 
devised. The first point to secure is absolute safety against 
premature explosion. Half a ton of wet gun-cotton is com- 
pressed in a thin shell made in two halves in such a way as 
to support the shell and strengthen it against premature 
fracture. Thicker shells may be employed containing smaller 
charges of picric acid, which, owing to its higher explosive 
power, amounts to much the same thing as the gun-cotton 
shells. Premature explosion is prevented partly by means 
of an interior air space between the detonating charge of 
the fuse and the bursting charge of the shell. The gun 
depicted resembles the 67-ton gun, but has a calibre of 27in. 
The walls are thin because a pressure of 10,000 lb. per square 
inch—instead of 35,000 lb. to 40,000 Ib., as in the 57-ton gun— 
is sufficient to discharge the torpedo shell containing 1420 lb. 
of picric acid with a muzzle velocity of 2000 foot-seconds 
with a range of nearly nine miles; or a projectile may be 
fired containing one ton of picric acid with a velocity of 
1500 foot-seconds and a range of about five miles. The 
energy of the projectile is about the same in each case, the 
variation being in the proportion made up of weight, and of 
velocity. It is absolutely necessary to employ Maxim- 
Schiipphaus smokeless powder for the firing charge. 

The lecturer urged that a single torpedo shell would destroy 
an armoured cupola or gun emplacement, and even if it did 
not demolish the steel wall, it would throw the gun out of 
action and kill all the gunners. Di Ss were shown to 
illustrate this, and also to show the peculiar effect of charges 
placed on end on concrete, and fired from the upper and 
lower extremities, and a still more peculiar effect produced 
when a hollow cylinder of wet compressed gun-cotton is thus 
fired on a steel plate, when the lines of force meet in the 
centre and are diverted downwards, blowing a hole through the 
steel plate beneath the perforation, while the steel is only 
bent beneath the solid portion of the charge. Other illustra- 
tions of explosive action on ships weregiven. General Abott, 
of the United States Army, estimates that a pressure of 
6500 Ib. to the square inch would be fatal to any battleship. 
Lieut.-Col. J. T. Bucknill, on the other hand, lays it down 
that 12,000 lb. per square inch is necessary. The lecturer 
calculated that even on the latter estimate 500 1b. of gun- 
cotton would be fatal at 38ft., or of maximite and picric acid 
at 17ft.; nitro-glycerineat54ft.; while half-a-ton of gun-cotton 
would be fatal at 85ft., one ton 168ft; while a ton of nitro- 
gelatine would be fatal at 250ft. The lecturer calculated 
that ten torpedo cruisers, costing £100,000 each, could be 
made for about the price of one modern first-class battle- 
ship. Each of these cruisers would carry one 24in. 
torpedo gun and two torpedo mortars; it would fight 
head on, with its exposed part covered with armour, 
capable of turning off all shots except those from a 12in. wire 
gun, The maximum ranges of the gun and mortar would 
vary from nine miles to two miles, the last being the range of 
the mortar when throwing a torpedo containing a ton of 
explosive. The size of target presented by the battleship, if 
the range of destructive power of the torpedo shells be taken 
into consideration, is at least 200 times that of Mr. Maxim’s 
cruiser, and, therefore, ‘‘ one cruiser would be capable, on an 
average, of destroying 200 battleships. It costs only one- 
tenth the amount, therefore we could for the cost of one 
battleship produce a fleet of torpedo cruisers which would be 
capable of destroying 2000 first-class battleships.” Even if 
divided by ten or by one hundred, “‘ we destroy twenty battle- 
ships for the cost of one.” ‘‘ Maximite”’ was next described as 
a perfectly safe and powerful compound to fire in shells, 
Picric acid and wet gun-cotton were spoken of as practicable 
and safe. The Maxim-Schiipphaus powder was further 
described, a perforated cylindrical grain being one form, and 
a long cylinder another. Angular perforations had been found 
to give unequal combustion by the confinement of the gas in 
the angles. 

It is impossible that this paper should pass without a few 
remarks on it. It sounds most audacious. Everything, 
however, depends on the soundness of the calculations, 
In these matters it is easy to make serious mistakes, and we 
naturally want to know exactly what has been realised in 
actual practice. How will the projectile carry? There isa 
very wide margin given by the lecturer to his because of 
the extensive range of destruction of his shells, but when he 
calculates for comparison at the end, he takes advantage of 
the increased target, apparently on the assumption that his 
gun shoots as accurately as the service piece—an assumption 
which we take to be wholly wrong. We have quoted Mr. 
Maxim’s words as to number of battleships his torpedo boats 
can destroy, but he can hardly mean it seriously. As the 
matter stands, we would suggest the following liabilities 
to failure. (1) It may turn out that what he calls perfect 
safety of projection may have so distinct a danger 
as to be prchibitive when the awful results of a premature 
explosion are taken into account. (2) There may be great 
difficulties in realising the shooting claimed, especially if, 
as we should think probable, the velocity has to be greatly 
diminished. This will discount the value of the attack, but 
may still leave it very formidable. (3) We think the power of 
the explosion is over-estimated. Hitherto the action of high 
explosives has miserably failed to injure armour, except in the 
act of penetration. It is certainly true that a huge charge of 





proof against the attack of anything less powerful than 
a 12in. wire gun, even when head on. We shall con- 
tinue to disbelieve this until he has shown its construc- 
tion in detail. Moreover, it cannot be expected that she can 
remain head on to all her enemies. We imagine that, should 
it be called for, the natural reply to such a design 
would be a small swift boat carrying, say, 4°6in. quick-fire 
guns. Such a craft would be too swift and insignificant for 
the Maxim vessel to use its great torpedo gun on it, and even 
Mr. Maxim himself can hardly contemplate with equanimity 
his craft, with its tons of high explosive, being subjected to 
the attack of small swift gun vessels plying on her quarter, 
where she appears to have noarmour. Such an attack might 
resemble boats firing into a helpless floating magazine. 
However, we must not depend on any picture we draw in the 
dark ; but certainly much more must be demonstrated prac- 
tically to bring the Maxim torpedo gunboat into the region 
of real warfare. At present the conception stands mainly 
on the credit of Mr. Maxim’s name. Some may naturally 
attribute to him a “ personal equation” depending more or less 
on what is known of his brother, Mr. Hiram Maxim. That 
brother has shown a power of invention which is phenomenal. 
His automatic guns alone sufficiently establish his posi- 
tion in the successful development of war materiél of a new 
and startling character. At the same time he is also given 
to producing designs which are wonderful, but which fail to 
be completed in a practical shape, like his flying machine; 
and he has shown himself also capable of playing a practical 
joke, as in the case of his cuirass. All this points to our only 
position being one of expectation and ote more, until 
we see how much of his programme Mr. Hudson Maxim 
may realise. When we say some may naturally connect 
Mr. Hudson Maxim with his brother, we believe that Mr. 
Hiram Maxim has no sort of connection or responsibility as 
to his brother’s work, which must stand on its own merits; 
but however this may be, the fact remains that the whole 
idea is a startling picture, which requires not only practical 
proof, but, considering its dangerous character, exhaustive 
practical proof. 








HARBOURS AND WATERWAYS. 


Tynemouth piers.—Although no written report as to the 
condition of the north pier, and the work necessary to make 
good the damage done in the gale of last January has 
been made public, it is reported in the local press that 
Messrs. Wolfe Barry, and Matthews, the engineers called in 
to advise the Commissioners, as the result of their survey, 
have intimated that in their opinion it will be necessary to 
remove the structure from the breach seaward and reconstruct 
it with a deeper foundation, the cost of this work being put 
at £300,000. The length that will require reconstruction is 
750ft., or about one-fourth of the whole pier. The report 
made to the Commissioners by their resident engineer in 
April last stated that the extent of the breach was 178ft. 
below water-line and 109ft. above, but since then the re- 
curring heavy seas have increased the damage, the latest 
report, after examination by divers, showing that 300ft. would 
have to be rebuilt to make good the breach caused by the 
waves. The opinion, however, of the engineers called in to 
advise is that the tremendous scouring at this point and 
seaward by the waves is such that the foundations of the pier 
will sooner or later be undermined. It has been suggested 
that one way of preventing the undermining action of the 
waves would be by extending the rubble base on which the 
superstructure is built further outwards on the sea side, and 
raising it above the base of the concrete wall with a 
gradual slope seawards, so reducing the depth of the water 
along the outer side of the wall and allowing the waves to 
expend their energy on this rubble mound. The depth of 
water into which the rubble stone would have to be tipped is 
no doubt very great, but the cost and time occupied in the 
work would be considerably less than pulling down and 
rebuilding the present structure. There would be no more 
difficulty in thus building a protecting mound or groyne on 
the north side than there was in putting in the existing base, 
and the difficulty of execution far less than that of pulling 
down and rebuilding the wall at a lower level, involving a 
very large amount of work by divers. The existing piers 
were the outcome of a large number of inquiries and com- 
missions, the final decision being arrived at after an inquiry 
held on behalf of the Admiralty by Mr. James Walker. The 
first scheme was submitted by Mr. J. M. Rendel, in con- 
junction with Mr. Brooks, the engineer of the Commissioners. 
Great difference of opinion, however, prevailed between the 
professional advisers of the Admiralty and the engineers of 
the Commissioners, and finally Mr. Walker was instructed 
by the Commissioners to take the matter in hand and prepare 
the necessary plans. The foundation-stone of the new pier 
was laid in 1854, and practically completed last year, so that 
the work has been upwards of forty years in hand. The 
Royal Commission on Harbours of Refuge, which made 
their inquiry and report a few years after the work was com- 
menced, strongly recommended the adoption of the Tyne as 
one of the harbours of refuge for the East Coast, and in 
their report of 1859 recommended a distinct grant of national 
money in aid of the proposed work on condition that the piers 
were extended further outwards than originally intended. 
Relying on this and further encouragement from the Govern- 
ment, the Commissioners altered the original design and 
extended the piers further seaward, involving a very large 
extra expenditure. This, however, has been entirely met 
from local resources, no contribution from the National 
Treasury having been made. The Tyne is now essentially a 
harbour of refuge for the North-east Coast. Not a storm 
occurs on the coast without numbers of vessels seeking shelter 
in the Tyne, the number in the course of a year amounting to 
between two and three hundred. Considering that all the 
later expenditure has been incurred with the expectation of 
substantial assistance from the Government, the Tyne people 
now very naturally think that they are entitled to con- 
sideration by Parliament, and that the funds required to 
repair and maintain the piers should be found by the 
Government. 

Avonmouth.—In order to accommodate the large vessels 
now in use for the American and Canadian trades, it has 
become necessary to increase the size of the entrance lock. 
The depth of water on the sill—34ft. at spring tides, and 24ft. 
at neaps—is sufficient, as is also the width, but the present 
length, which only allows of the docking of a vessel 425ft. 
long, is found to exclude the vessels of the Dominion and 
other lines, which it is desired to attract to Avonmouth, To 
accommodate these long vessels, the docking of which will 











outer gates to allow of a space of 55ft. being made available, 
including that now occupied by the working of thegates. By 
using this caisson instead of the outer gates vessels 480ft. in 
length can be docked. The height of the caisson from the 
sill to the coping will be 46ft. 3in., its length 70ft., and width 
30ft. It is to be constructed of steel plates, and divided into 
four compartments, two centrifugal pumps and engines 
being fixed on it. The pier at the entrance to the dock is to 
be extended about 200ft., making the length when the 
addition is completed over 500ft. The water in the dock is 
maintained at a uniform level, the loss by locking being 
made good by a 24in. centrifugal pump capable of discharg- 
ing 3000 tons an hour. New cold storage warehouses are 
being erected for receiving the Canadian and American pro- 
visions, which form an important item in the imports. The 
new buildings contain accommodation for two 25 nominal 
horse-power gas engines for driving the refrigerating 
machinery, and two of 7-horse power for driving the pumps 
and dynamos for the electric light. The refrigerating plant 
is that of Messrs. Linde and Co., and when complete the six 
chambers into which the stores are divided will provide 
110,000 cubic feet of storage. The gas for the engines is 
made on the premises from plant supplied by a Bristol firm, 
Messrs. Stafford, Walker, and Co. Two producers have been 
erected capable of supplying gas for engines of 150-horse 
power. It is estimated that the consumption of 1 lb. of coal 
will produce 1 indicated horse-power. 

Colchester.—The navigation authorities of this port have 
recently acquired a centre ladder bucket dredger, which has 
been constructed to their order in Holland. This dredger is 
for the purpose of deepening the channel in accordance with 
the recommendation of Mr. W. H. Wheeler, C.E., the con- 
sulting engineer to the Corporation. The material dredged 
is to be raised from the hoppers by an elevator, and dis- 
charged over the bank on to some low land adjoining the 
sewerage outfall works. 

Suez Canal.—Although the famine and plague in India 
have seriously interfered with the business of the canal last 
year, some compensation has been afforded by the greater 
number of troops which have been conveyed through the 
canal, principally in connection with the Italian expedition 
to Abyssinia, The total number of passengers conveyed was 
the largest on record, amounting to 308,243. The number 
of ships was 3409, being 25 less than in the previous year. 
Of the total 2162 were British, or 156 fewer than in 1895. 
The proportion of British vessels continues to diminish from 
72 per cent. in 1893, 71:2 per cent. in 1894, 67°5 per cent. in 
1895, and 63°4 in 1896. German vessels increased 8, but 
French decreased 60 in number, compared with the previous 
year. The dividend declared was at the same rate as last 
year, but a large balance was carried forward. The ordinary 
shares at the present market price barely yield 3 per cent. 
It is intended to provide better accommodation for the Euro- 
pean servants of the company, and also to erect a monument 
to the memory of Ferdinand de Lesseps at Port Said at a 
cost of £10,000. 

Panama.—It appears from an account given in an 
American journal that the works on the Panama Canal are 
steadily progressing. The number of men employed has 
recently been increased, and a large quantity of excavating 
and transporting machinery been imported. The Columbian 
Government have extended the time for the completion of 
the works for a further period of ten years. The canal, as 
now planned, is to have ten locks, and water is to be supplied 
to the higher locks from reservoirs, which will also assist in 
relieving the floods of the Chagres river. The latest report 
is that with the work already done for a distance of sixteen 
miles from Colon and four miles from Panama, there is no 
doubt the canal can be completed within the required time. 
The Columbians have been using the completed part of the 
canal, extending over fourteen miles, totransport lumber and 
other heavy freight. The company which is carrying on the 
present works was constituted in 1894. Stockholders of the 
old company subscribed £160,000, and a further sum of about 
£300,000 was obtained as the result of the legal proceedings 
taken against the men who had robbed the old concern. 
Although the scheme is alive, it yet remains to be seen whether 
the necessary capital can be found to carry the works to 
completion. 








CURIOUS ENGINEERING EXPEDIENTS. 

In this country sopeeins problems are often hampered with 
restrictions in the solutions permitted, but in some other parts of 
the world the professional man can make “the punishment fit the 
crime” with very few considerations outside the most charmingly 
simple and direct processes of his own mind, Witness the follow- 
ing instances related by a contracting engineer who lately arrived 
in New York from a large foreign city where he has been several 
years engaged in building important public works. His office, 
assigned o the Government, obstructed a transit line which one 
of the city’s engineers had occasion to run down the principal 
street. When this became apparent, the engineer, far from being 
disconcerted at an obstacle of mere stone and mortar, established 
his back sights and wall marks, went home for the day, and in 
the morning sent around some masons, who cut large holes in the 
heavy walls through which the line was duly carried in triumph. 
This, however, was mere theory; mechanical problems were as 
readily solved. A masonry tag having evinced a tendency to 
undue lateral expansion, bands of 4in. 4in. square iron bars 
were made to hoop round it, and their ends were flattened down, 
lapped, and connected by two jin. rivets. Strain sheets, too, 
were as easily met and conquered, as was evident in the case of a 
pretty good-sized bridge, one of the abutments of which showed 
signs of failure, which it was proposed to alleviate by building a 
new additional channel pier under the centre of the bridge span. 

The ability to encounter physical difficulties was not less than 
that manifested by another engineer who was contractor as well, 
and undertook to grade High-street. It suited his convenience to 
grade Bridge-street instead, which he calmly proceeded to do until 
informed that work on the High-street only was authorised, and 
no other would be paid for. He therefore suspended operations 
until, in pursuance of his functions as city surveyor, which in- 
cluded the labelling of street corners, he authorised himself to 
reverse the names of High-street and Bridge-street, and then pro- 
ceeded to execute the work according to his pleasure and collect 
the payment therefor.—Engineering Record, 








Tux total number of vessels of various nationalities 
that passed through the port of Sulina, Roumania, during the past 
year was 1713, with an aggregate tonnage of 1,794,934 tons, a3 
against 1619 tons in 1895, of a combined tonnage of 1,554,698 tons, 
Of these 1713 vessels, 698 were British, with a total tonnage of 
1,097,698 tons, or an increase over the foregoing year of 94 vessels 
and 191,655 tons, the average tonnage of British vessels being 
1570 tons, 
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THE ROYAL AGRICULTURAL SHOW. 


In the necessarily brief reference to the exhibits of the 
engine builders at the above show, we were unable to 
mention a number of the most prominent traction and 
agricultural engines which came under our notice, and 
we purpose to draw attention to a few of the salient 
features to be seen on the stands of the leading makers. 
Messrs. Aveling and Porter, Limited, of Rochester, 
whose stand occupied a prominent position near the 
entrance gates, displayed two road locomotives and two 
road rollers of attractive design and finish. Of the 
former a special 8-horse power road engine shown had 
the steam jacketed cylinder mounted on the forward part 
of the boiler, dry steam being supplied from a dome in 
connection with the jacket. Instead of cast or wrought 
iron brackets bolted to the boiler, the side plates of the 
fire-box are extended upwards and backwards so as to 
provide brackets, which carry the crank shafi, counter- 





TONE REST—IN WORKING POSITION 


shaft, and driving axle bearings in one plate. The whole 
of the crank and countershaft gearing is arranged to 
work between the steel brackets, and the fiy-wheel is 
fixed close to the crank shaft bearings. The pinions for 
the two speeds are keyed fast upon the crank shaft, and 
the intermediate shaft is fixed, and serves as a stay to 
the side plates, while the sliding sleeve, which carries the 
spur wheel and the fast and slow speed pinions, revolves 
on it. The driving wheels are of large diameter and 
width, conforming in their section and measurement to 
the requirements of the Act of Parliament. They are 


BRADBURY'S GRINDS 
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BRADBURY’S GRINDSTONE REST—OUT OF POSITION 


fitted with compensatory motion for turning sharp curves 
without disconnecting either wheel. 

The stand of Messrs. John Fowler and Company, 
Leeds, was more than usually interesting owing to the 
varied character of the exhibits, which included an old 
4-horse power single-cylinder traction engine, which had 
been at work for eighteen years, chiefly on haulage. 
Although it showed signs of having been on the road for 
a long time, the working parts of this engine were in 
strikingly good condition. This firm is now making 
Cooper’s steam diggers, one of which was illustrated and 
described in these pages in connection with the Leicester 
Show. To those acquainted with the many attempts 
that have been made to produce a successful steam 
digger, the 10-horse power compound engine shown at 
Manchester must have been of considerable interest. 
The digging forks are driven at a speed from 180 to 220 
revolutions per minute, and change wheels are provided, 
so that the pitch of the spit can be readily varied from 
4in. to 8in., and the depth of work can be adjusted from 


steam work required on an estate, such as steam cultiva- 
tion, threshing, &e. Weare informed that diggers of this 
type have been thoroughly tested by continuous every-day 
work on various kinds of soil, from the heaviest to the 
lightest; and the depth of work is absolutely uniform, 
being automatically maintained, no matter how uneven 
the land may be. 

Messrs. Clayton and Shuttleworth had two stands 
devoted to steam engines, petroleum engines, and farm 
implements. A combined vertical engine and boiler, of 
which an illustration is given on this page, showed more 
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MESS S. CLAYTON & SHUTTLEWORTH'’S ENGINE AND B)'LE2 


than average merit in design and workmanship. The 
proportions are massive, and the engine compact. The 
engine cylinder is 9in. diameter by 12in. stroke, and the 
frame, of the trunk type, is of ample strength and grace- 
ful lines, and contains the working parts of the engine, 
all being easily accessible. The crank shaft bearings are 
near the crank webs on either side, and thus the danger 
of springing is avoided. The base to which the engine 
and boiler are secured also acts as a feed-water tank. 
The boiler is of the cross tube pattern, and is a quick 
steam generator. The vertical seams are double riveted, 


and the edges of the plates are planed, thus giving | 








GRESHAM AND CRAVEN’S COMBINATION INJECTOR 


superior finish to the work. The shell and fire-box are | 
made entirely of steel, and all riveting is done where 
practicable by special machinery. The boiler is con- 
structed for a working pressure of 100 lb. per square 
inch. The fire-box is provided with welded cross tubes 
riveted in position, and a strong welded uptake connects 
the fire-box with the crown of the boiler where the 
chimney is attached. A large grate area provides for the 
burning of inferior fuel when necessary. A manhole | 
with cover and stiffening ring and a complete set of mud- 
holes with covers are provided for cleaning purposes. | 
Pcominent amongst the engines on Messrs. Marshall, | 
Sons, and Co.’s stand was an independent compound | 
stationary engine of 10-nominal horse-power mounted on | 
steel girder framing. This engine throughout showed the | 
best possible finish in every detail, it is provided with 
every appliance for ensuring the utmost economy in the 
consumption of fuel. The engine is fitted with Hartnell’s 
automatic expansion gear controlled by the governor, | 
ensuring steady running, and we are informed that | 
Messrs. Marshalls have now applied this governor to | 
upwards of 2900 engines, with very satisfactory results. 
They also showed a new design of stationary horizontal 
engine fitted with slide valve, and Hartnell’s governor and 
automatic expansion gear. This engine has a steam 











in. to 8in. The engine is. of simple character, and after 
detaching the digging gear is suitable for doing all the 


jacketed cylinder, 10in. diameter, and embodies all the 
latest improvements, both in detail and in general con- | 








struction. The bed-plate is made in conformity with 
latest practice, and there is a supporting foot under the 
| cylinder. This type of engine is calculated to run up to 
100 Ib. boiler pressure, and is intended for work where 
| this and lower boiler pressures are available, and where a 
| high-class engine is not required. Two agricultural 
| traction engines of 6-horse power and 8-horse power, 
| shown this year, embody some important improvements. 
| The travelling wheels are of extra width, of ample 
| strength, riveted together by special machinery, and are 
| provided with proper appliances for travelling on 
| hard or soft ground. The boilers are of great strength 
and large capacity. The side plates of the boiler are 
carried up to form the horn plates, and the sides of the 
tender are made out of flanged plates, thus considerably 
strengthening them and giving the tender a neat appear- 
ance. 
The stand of Messrs. J. and F. Howard, Bedford, was 
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| collection of their H 
| champion ploughs 
|and other imple- 
'ments and mach- 
ines. There were 
| several novelties | 
| shown, amongst 
| which may be men- | 
| tioned a series of 
small handy 
| ploughs and a com- 
| pact turnwrest or 
| one-way plough. 
| The well - known 
| steel harrows were oe 
also exhibited, and SS 
| side by side were the pe 
| new champion cul- 
|tivators. The [ 
| success achieved 
| by these cultivators 
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is likely to be aon 


Gresham and Craven’s Injector with 


| further increased Seceusadh thakotas 


| by an important ; 
| addition of ridge bodies for moulding up three rows of 
| roots at a time. 

Mr. William Bradbury, Manchester, amongst other 
| apparatus showed a new general wheelwright machine 
for tradesmen in a small way of business. This machine 
is intended to be driven by manual power, and is adapt- 
| able to nearly every requirement of a wheelwright, in- 
cluding spoke tenoning, felloe boring, nave mortising, 
band and circular sawing. Another simple and inexpen- 
sive but extremely useful device is a safety grindstone 
rest, whereby danger to the operator is averted should 
the tool being ground become jagged by the stone. As 
the rest is not dependent for its action on either a hinge 
or other similar device, it is not liable to be rendered use- 
less by becoming choked up, as in some similar devices. 

The Wolesley Sheep Shearing Machine Company, 
Limited, Birmingham, had on view amongst other 
machines a “lathe milling machine ” which, without being 





cumbersome, is of ample strength, and is readily con- 
vertible. The Wolseley Com- 
pany have a number of these 
machines in use on their own 
works. 

Messrs. Tangyes Limited had 
a very interesting exhibit of 
goods, including a good repre- 
sentation of their many and 
varied manufactures. They 
showed two sizes of their petro- 
leum engine, of 4 and 8-brake 
horse power respectively. The 
engine works on the well-known 
Otto cycle. Unlike most other 
oil engines, it requires neither 
air pump, fans, electric appar- 
atus, nor oil pumps, the opera- 
tions being automatic. The 
vaporiser is of gun-metal, and 
is jointed to the combustion 
chamber with sheet lead, render- 
ing cleaning an easy matter. 
The oil and air are admitted 
through one valve, and the ex- 
haust is discharged through the 
only other valve in the engine. 
The oil feed to the vaporiser is 
completely controlled by the 
governor, which only admits oil in proportion to the work 
done. They also showed a 25-horse power nominal gas 
engine, fitted with a powerful starter sufficient to enable 
the engine to be started without the use of friction 
clutch or loose pulley. It is somewhat unique in its 
arrangement of starting, viz., before the charge is fired 
the engine is allowed to “crawl” a little distance under 


WATER RECULATOR .. 
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the pressure of the incoming starting charge, and is then 
ignited by a simple arrangement which opens the 
ignition valve and fires the charge whilst the engine is in 
motion. The starter itself consists of a small starting 
engine, with pump in front, which pumps a charge of gas 
and air up to a suitable pressure in a steel reservoir. 
The main engine having been put in position for startirg, 
the charge from the reservoir is allowed to enter the 
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cylinder by means of a hand-starting valve. On entering, 
the pressure of the charge forces the piston forward 
slightly on the out stroke, when the ignition valve is 
opened, the charge fired, and the engine put quickly into 
motion, after which it commences to take gas in the 
ordinary way. 

Of the leading exhibitors, not many can lay claim to 
having celebrated their Diamond Jubilee. Messrs. E. R. 
and F. Turner, Limited, a firm which was established in 
1837, were amongst the earliest to patronise the Royal 
Show, their first exhibit dating back as far as 1849. 
Messrs. Turner claim to be the pioneers of the expansive 
centrifugal type of governors in this country, specimens 
of which were shown at Cardiff in 1862. One of their 
small ‘‘ Gippeswyk” type of horizontal engines was on 
view at Manchester, coupled to a vertical boiler on a 
common base plate, a convenient combination. One of 
their small double-cylinder winding engines was also 
exhibited. This can hardly be looked upon as ar 
agricultural implement, but as the Royal Show, like other 
institutions, has somewhat changed its character and 
become, in addition to its Agricultural Section, a general 
business meeting, there is some justification for the 
presence of engines of this type. Messrs. Turner also 
make a good display in flour milling machinery. The 
flour milling rolls, both smooth and grooved, and from 
quite a small pattern up to the leviathan size, were 
shown. As a speciality of manufacture in this connection 
they showed a stand of rollers apart from the mills, so that 
the quality of the iron and the method of manufacture 
of these rolls might be clearly seen. We observed that 
the depth of chill was very considerable, and the grooving 
seemed to be high class work. A distinctive feature of 
Messrs. Turner’s mill is effective lubrication, and the 
peculiar design of the bearings, which cause the oil to be 
constantly travelling from one end of the bearings to the 
other, so that the whole surface of the spindle is kept 
lubricated. In their flour milling section mention should 
be made of the vibromotor, an ingenious arrangement 
familiar to our readers, securing a high speed of recipro- 
cation, without causing vibration on the floors or walls of 
the building in which it may be placed. The question of 
washing and conditioning wheats is also a subject of great 
interest among millers, and the concentric washer and 
stoner shown by Messrs. Turner, the patent of a Belgian 
miller, is an interesting machine. Among the later 
crushing mills of this firm is their ‘‘ Inkoos” grist mill, 
the important part of which is the chilled iron plates. 
These plates are reversible, so that a large quantity of 
material can be ground with one pair, and they are easily 
renewed. 

Messrs. Ruston, Proctor, and Co.’s exhibit comprised a 
new type of oil engine called the “Ruston.” It is of 
eight brake horse-power, and was shown driving a dynamo 
made by Messrs. F. H. Royce and Co., of Manchester. 
The makers claim for this type of engine that the con- 
sumption of oil is under three-quarters of apint per brake 
horse-power per hour in medium sizes, and that every 
portion of the —— is in sight, nothing being hidden 
away so as to be difficult of access. Automatic ignition 
is employed, thereby dispensing with a continuously 
burning oil lamp. The oil is supplied to the vaporiser 
by a small bucket operated from the governor by hit-and- 

“miss mechanism. The vaporising coil is kept heated, when 
once the engine has been started, by the heat generated by 
the previous explosion. All the covers giving access to the 
valves are made with metallic joints, the oil tank in the 
base is of sufficient capacity for a day’s run, and the 
cylinder liner is replaceable. 

Messrs. Sargeant, of Northampton, had on view for 
the first time two devices, both of which were entered 
for the silver medals. One of these is a new cutter bar 
for reaping and mowing machines, an illustration of 
which is given on page 5. The finger with whieh this bar 
is fitted, in addition to having a loose liner, which can be 
instantly taken out for repair or renewal, fits accurately 
upon the bar. Instead of the finger being sent out in 
the form of a rough casting, as is frequently the case, the 
seat of the finger is accurately planed up by special 
machinery with the liner in position, and the liner itself 
is in direct contact with the cutter-bar when the finger is 
bolted in its position upon the bar; hence accuracy is 
obtained, with the result that the machine runs light and 
almost noiselessly. 

The other implement designated “new” is a basic 
slag distributor, in which the novel feature appears to 
consist in placing the adjustable opening for the delivery 
of the material at the side instead of at the bottom. 
Messrs. Bentall, of Maldon, had a novel detail for chaff 
cutters, consisting of a safety clutch, whereby breakage 
is prevented should the feed rollers become blocked. In 
this department attention may be called to Mr. Samuel 
Edwards’ safety lever for chaff cutters, in view of pro- 
spective legislation for the prevention of workmen from 
accidents. The lever is of the duplex form, so that from 
whichever side of the machine the attendant is feeding in 
the material, by a slight pressure of his arm or body the 
machine can be stopped or reversed. Messrs. John 
Crowley and Co., Sheffield, are the makers of Edwards’ 
chaff cutters. Messrs. Richmond and Chandler’s device 
for the prevention of accidents to the operators of chaff 
cutters, though not new, is worthy of mention. “It con- 
sists of an endless chain which prevents the feeder from 
putting his hands near the feed rollers, while as an 
additional precaution safety levers are provided to be 
operated by hand or foot to reverse the motion of the 
chain above mentioned. 

Messrs. Gresham and Craven, Limited, Manchester, 
had on view two improved patterns of injectors, designed 
specially for portable engines and locomotive boilers. 
The combination re-starting injector illustrated on page 5 
in transverse and longitudinal sections has all the neces- 
sary valves self-contained, and is arranged with a flange 
for fixing directly on the boiler barrel, taking the place 
of the ordinary back-pressure valve. Dry steam for 


enters the boiler without the intervention of an external 
feed pipe. A feature of this injector is that the cones 
or the clack valve may be removed for cleaning while 
the boiler is under pressure, so long as the steam and 
back stop valves are closed. In starting it is merely 
necessary to open the steam and water valves, while if 
there should be any overflow when the water has been 
lifted to the injector, it can be prevented by means of 
the regulator shown. A cheaper form of automatic re- 
starting injector made by this firm is shown herewith. 
It will be seen that this instrument has screwed unions, 
and the removal of all the cones can be effected by simply 
disconnecting it from the pipes by means of the union 
nut. Like the self-contained type, this apparatus has no 
overflow when starting when once the water has been 
regulated, and this economises water. 

On Messrs. Schiiffer and Budenberg’s stand we were 
shown a new form of silent pawl and ratchet applied 
to a sight-feed lubricator, which is very simple and effec- 
tive. The arrangement is such that when the pawl is 
disengaged by the lever it is lifted out of contact with 
the teeth of the ratchet, and can thus be moved round 
noiselessly until the lever is again released, when the 
pawl engages automatically. The arrangement may 
with advantage be applied to any other form of apparatus 
where noiseless working is necessary. As improvements 
in steam valves are now chiefly in small details, attention 
may be called to a new alloy seating which Messrs. 
Schaffer and Bundenberg are introducing, and which will 
be found useful to users of steam at high pressures or 
when superheated. The advantage possessed by this 
alloy is that it has a coefficient of expansion similar to 
that of cast iron, so that when placed in a valve of this 
metal the tendency to buckle or become distorted, owing 
to the difference in the expansion of the two parts, is 
obviated. 

A new seed threshing and shelling machine was shown 
by Messrs. Stanford and Co., Colchester. It is fitted 
with two drums, one for threshing the cobs or heads of 
seed from the straw, and the other for hulling the seed. 
All the cob is sifted, stones and other hard substance 
taken out, plantain and other weeds removed before 
passing into the hulling cylinder, thus reducing the wear 
and tear of the huller. After the seed is drawn it is 
passed to the dressing sieves, where it is efficiently dealt 
with, the chaff being separated, freed from dust and dirt, 
and bagged direct. The dressed seed is delivered into 
sacks convenient for easy removal. 

Messrs. W. Tasker and Sons, Andover, had on exhibi- 
tion a number of useful implements of different kinds. 
Attention should be called to an improved rack saw 
bench with 60in. blade for treating large timber. The 
framing is well made and fitted with substantial turned 
rollers carried in bearings well let into the frame, and the 
saw spindle is large with massive bearings. The travelling 
table is made of substantial steel plates with planed 
guides and a rack extending the whole length. The 
planed fence can be readily adjusted for cutting boards or 
planks of any thickness, either parallel or feather edge, 
or be turned completely off the bench for cross cutting ; 
and as it can be worked from the same side as the rack, 
the man is kept quite clear of the strap. The self-feeding 
apparatus, which is well placed so as to be out of the way 
of the attendant, is steady and regular in its action, and 
is fitted with speeds arranged for feeding the timber to 
the saw from 10ft. to 60ft. per minute. A quick return 
— is fitted for running the steel travelling table 

ack. 

Messrs. Christy and Norris, Chelmsford, showed a com- 
bination disintegrator and electric motor, in which the 
armature of the latter is on the same spindle as the disc 
and beaters. Such an arrangement as this is certain to 
commend itself in factories lighted by electricity, as by 
taking the current for driving se the mains all belting 
and countershafts can be done away with, and a saving 
in floor space effected. 

Messrs. Wallis and Steevens, Limited, Basingstoke, 
in addition to larger road locomotives and traction 
engines, showed a small 3-horse power traction engine 
weighing just over three tons, which we referred to at 


last SmithfieldShow. Mr. E. 8. Hindley, Bourton, Dorset, 
had as usual a number of very useful and inexpensive 
engines and combined engines and boilers. Mr. Hindley’s 
engines must commend themselves to farmers on account 
of their simplicity of construction and comparative few- 
ness of parts. The exhibits of Messrs. Lancaster and 
Tonge, Pendleton, consisted chiefly of steam traps of 
well-known construction, and steam packings, but they 
also had on view a simple oblique engine with cylinder 
6in. diameter by 6in. stroke, which is suitable for estate 
work, and can be bolted to a wall, floor, or ceiling. 
Although the stand occupied by Messrs. Luke and 
Spencer, of Broadheath, had not an agricultural appear- 
ance, there was no set of exhibits which created more 
interest than the large number of remarkably ingenious 
automatic emery tools which this firm showed in 
operation. 

A highly representative show of brick and tile-making 
machinery was as usual furnished by the leading makers, 
including Messrs. Bennett and Sayer, Derby; Mr. Richard 
Scholefield, Leeds, who exhibited a new semi-dry brick 
machine; Messrs. Bradley and Craven, Wakefield; 
Messrs. Swinney Brothers, Morpeth; Mr. Thomas C. 
Fawcett, Leeds, whose machines comprised a new stiff 
plastic brick-making and re-pressing machine, combined 
with improved compensating clay escape passage to 
relieve the moulding cylinder and pug shaft of the dead 
thrust while the cylinder is revolving from one mould to 
another; and Messrs. W. Johnson and Sons, Leeds, who 
exhibited for the first time a new ore and stone crusher, 
in which the material after being broken up is raised 
and sorted according to size. 

Owing to the boggy state of the ground the Hardy 
Patent Pick Company, of Sheffield, was unable to show 
in motion its ingenious new machine for packing tea: 


some length in our description of the implements at the | tryi 





illustrated description of this appliance in a future issue, 
we need only state for the present that the essential 
principle underlying its operation is that of the vibro. 
motor. 

The Aktiebolaget Company, of Stockholm, whose 
agents are Messrs. Berner and Nielsen, of London, 
exhibited the Radiator machine for the extraction of 
butter from new milk direct, for which one of the 
Society's silver medals has been awarded. The milk is 
now cooled by a most ingenious system. The Pasteurised 
milk passes into the machine, and the butter is prac. 
tically Pasteurised butter. This apparatus has been 
tried for six months at the Midland Dairy Institute, as 
in France, with great success, —— 964 per cent. 
and 974 per cent. respectively of the fat of the milk, and 
there is this advantage—that the buttermilk in which fat 
is left can itself be passed through the machine and that 
fat extracted. 

A second silver medal has been awarded to the 
Lancashire Steam Motor Company, of Leyland, for their 
steam parcel van, and a third medal to Messrs. Hornsby 
for their oil traction engine, which was described and 
illustrated in Tue ENGINEER of December 4th last. 

In the Dairy Section a prize of £10 offered for the 
best milk-tester has been equally divided between Messrs. 
R. A. Lister and Co., Dursley, for their Lister-Gerber 
tester; and the Dairy Supply Company, Museum-street, 
Bloomsbury, for their Gerber ‘‘ Rapid’ butyrometer. 

The total number of persons who paid for admission 
during the six days of the show was 217,980, which beats 
all previous records, the nearest approach to it being the 
total of 189,102, at the previous Manchester meeting in 
1869. 

We must reserve until next week our notice of further 
novel exhibits. 








EXTRA HARD STEEL. 


IN reply to an inquiry which we put to Mr. Maxim we have 
sessived. the following reply :—‘‘Some months ago Mr, Samuel 
Maxim, who is a farmer in Wayne, Maine, where the Maxim 
family have lived during the last 110 years, commenced certain 
experiments with a view of ascertaining how much truth there 
was in a statement that one often finds in ancient literature relating 
to the remarkable strength and hardness of Hindoo and Japanese 
steels. It seems that his experiments were crowned with success, 
for he wrote me a bantering letter telling me what he had done, 
and challenging me to send to him the hardest piece of steel I 
could find in England, and he would drill a hole through it, tie a 
blue ribbon through it, and allow me to wear it as a decoration. 
I wrote back to him stating that we had many kinds of hard steel 
in England, and perhaps, after all, his steel was no harder than 
some well-known grades. In reply to this he sent me some 
specimens which he had drilled. One of these 
siderably harder—in fact, it was the hardest specimen of steel he 
could find. About that time it seems that an American newspaper 
reporter heard of the steel, and wrote up a very elaborate and 
sensational article. When this appeared my brother was very 
much disgusted, as the article gave him a lot of trouble; people 
also commenced to write to me on the subject. It was then that I 
wrote a letter to a well-known engineering journal, stating all I 
knew of the subject, thinking thereby to explain matters and so 
help me out. However, a certain thin-skinned individual at 
Sheffield evidently regarded my letter as an attack upon English 
steel, and he was up in arms ina minute. Then I was made the 
butt of some abusive letters and ridiculous criticisms, At the 
present moment I have been interviewed right and left regarding 
this steel. The more I say about it and the more I try to impress 
upon my interviewers that I do not Lave any steel for sale, the 
more they say about it, and my trouble is correspondingly in- 
creased, The facts of the case are simply these: — Samuel 
Maxim has succeeded in making occasionally, not always, small 
slugs of steel which can be forged into drills, and which appear 
to me to be considerably harder than any steel that I have 
heretoforeknown. Whereas Vickers’ extra special steel, Mushett’s 
steel, and some grades of French steels may be made into drills 
which will go through a jin. file by being ground once, Samuel 
Maxim’s steel will drill several holes without any apparent dul- 
ling of the drill. This is all I know about the much-vexed 
question. The fact is, however, that the plain unvarnished 
truth is not sensational enough for some newspaper reporters. 
They exaggerate thejfacts until the whole thing appears ridicu- 
lous in the extreme.—HiramM 8, Maxim.” 
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THE PURIFICATION OF THE CLYDE.—The city of Glasgow is 
ing to cleanse the Clyde. A part of the city on the 
north side has already been dealt with, and the sewage is treated 
at Dalmarnock by means of lime and sulphate of alumina. The 
great bulk of the sewage of the city, however, still passes direct 
to the Clyde, and it is pro to intercept this sewage by means 
of large sewers parallel with the river, or nearly so, and to convey 
it to a point some seven miles below the city, where purification 
works are to be established. It is intended to deal, not only with 
the sewage of the city, but also with that of the burghs of Partick, 
Clydebank, Govan, Killingpark, and others, When complete the 
po mc will be the largest in the United Kingdom, outside London, 
the population to be immediately drained being about 900,000, 
whilst the works will cost about a million sterling. Mr. A. B. 
McDonald, M.I.C.E , the city engineer, will carry out the work, 
assisted by Mr. White, master of works, whilst Mr. Santo Crimp, 
M.I.C.E., Westminster, is acting as consulting engineer. 

TickET PuncHES.—The cancellation of tickets and the punching 
of transfers seems to the ordinary person unacquainted with the 
details of street railway operation a trivial part of the service. 
Practical managers, however, could assure any such person that 
this belief is not founded upon fact, but that the punch occupies 
an important function in the service, A t deal of time has 
been spent upon perfecting this appliance for the uses to which it 
is put, and the ingenuity displayed in many of its features is 
striking. For ordinary transfer work no preservation of the 
pieces punched from the tickets is required, and for this work the 
chief aims sought in the punch are ‘oe vy 5 variety of punch 
characters, ani ba i oe The - oe ; anu- 
factu and Su mpany, whose punches are well known 
ree Be this ay, manufactures a number of different 
patterns of punch marks, one of its circulars illustra 444, and 
this could be increased probably almost indefinitely. ere the 
company desires to keep and retain all punchings made from the 
tickets, the punch is fitted with a receiver. is protects the 
companies from fraud and imposition, as it is a well-known fact 
that in many cases the punchings are collected and placed back in 
the tickets and then punched over again, defrauding the railway 
companies of numerous fares. Woodman Apne are in use by 
many of the largest railway companies in country, such as the 
West End Railway Company of Boston, which has purchased 
more than 3500 of them ; the Lynnand Boston Railway Company ; 
every road in Baltimore, the Paterson (N.J.) Railway Company, 
Milwaukee Street Railway Company, and others,—Street Railway 








working the injector is conveyed by an internal pipe from 
the top of the boiler to the branch shown, and the delivery 
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Journal, 

















Juty 2, 1897 


THE ENGINEER 





7 











—_—_—— 
a 


ELECTRICITY AND DUST-DESTRUCTION IN 
SHOREDITCH. 


Tu vestry of the parish of St. Leonard’s, Shoreditch, has 
proved itself to be extremely enterprising, and is building 
upon a very central site a combination of municipal under- 
takings. Of these perhaps the most important is the 
electricity and dust-destruction undertakirg, which was 
formally opened on Monday, the 28th June, by Lord Kelvin, 
in the presence of a numerous gathering. Before describing 
this undertaking, it will be well to give a sketch of the history 
of the scheme, which has now arrived at completion. 

The combined municipal undertakings consist of a central 
electricity station worked by steam supplied from destructor 
cells, capable of destroying all the household refuse of Shore- 
ditch, erected upon a common site in the centre of the 
borough, with public baths and wash-houses, also heated 
from the destructor cells, and a public library and museum ; 
whilst on an adjacent site opposite the latter provision is 
made by the London County Council for a recreation ground 
and large technical institute and museum, provided and 
endowed by the Technical Education Board of the Council, 
for the absorption and extension of the municipal technical 
schools of the Shoreditch Vestry, at present situate in 
Hoxton-street. The total cost of these schemes approximates 
to £200,000. 

The history of this combined scheme is of interest. It 
was promoted by the unanimous vote of the vestry to 
prevent the monopoly of the supply of electricity from 
passing into the hands of a private company. Estimates 
were obtained, and the scheme was submitted to the rate- 
payers in 1894. It was accepted, and has been pushed 
forward since, although delay has occurred from strikes. 

A few facts will show how important the district of 
Shoreditch is, with its population of 124,000, and its area 
ofa square mile. The proportion of artisans is 35 per cent. 
of the whole, a higher rate than is found elsewhere in London. 
It contains in the southern portion—Moorfields Ward—a 
large number of warehouses and manufactories, forming the 
centre of the woodwork and furniture industries, and it is 
considered that it will form a splendid field for the sale of 
electric light and power. The great number of public-houses 
and small shops which remain open late at night make the 
district one of the best light-consuming portions of the 
metropolis. 

The usual amount of discussion took place before the 
vestry finally decided to take up powers for lighting on their 
own account, A memorial was presented to the Board of 
Trade, and a Provisional Order obtained, which received the 
Royal Assent in July, 1892. At the request of the Parlia- 
mentary Committee the vestry clerk, Mr. H. Mansfield 
Robinson, visited the chief municipal electricity stations 
and dust-destructors in Great Britain and prepared a report. 
The opinions of experts were obtained as to the relative 
advantages and comparative costs of gas and electricity, and 
the statistics afforded by the municipal installations of 
Brighton, St. Pancras, and Bradford were carefully examined. 
Finally, it was decided to appoint Mr. E. Manville, of the 
firm of Messrs. Kincaid, Waller, and Manville, of 29, Great 
George-street, as consulting engineer, and he recommended 
the system which has now been adopted. 

With respect to the cost of taking up the necessary loans, 
the vestry clerk estimated that the annual charge for repay- 
ment of principal, moneys, and interest would be £3537, 
whilst if the engineer’s estimates of the probable receipts 
from the sale of electricity and saving in cost of barging 
away the refuse were correct, the net saving to the vestry 
would be £1590 per annum. 

The difficulty of obtaining a suitable freehold site was very 
great, as the vestry had no powers of compulsory purchase, 
and in most cases only long leaseholds could be obtained. 
Finally, a site in the centre of the parish, of about 14 acres 
in extent, having four frontages to streets, was obtained. It 
had formed the site of the old City Ironworks. This was 
acquired for the sum of £33,500, and on January 19th, 1893, 
it was agreed that the various municipal undertakings should 
be ag upon this site, which was finally acquired on March 
26th, 1895. 

The Lighting Committee forthwith instructed Messrs. 
Manlove, Alliott, and Co., Limited, to report as to what 
could be done with the type of dust destructor manufactured 
by them, what results they could guarantee to obtain by 
burning 20,000 tons of refuse perannum. The firm reported 
that with the thermal storage system of Mr. Druitt Halpin, 
such refuse could produce sufficient heat for the electric 
lighting station proposed by Mr. Manville, and the value of 
the steam so produced would be £4290 per annum, and that 
a saving of at least £1500 per annum could be effected by 
burning the refuse instead of barging it away, as was then 
being done. 

A great deal of delay occurred owing to the fact that the 
various projects had to be considered in detail by the various 
bodies interested, and at the time the Baths and Library Com- 
missions were independent of the vestry, but their powers 
have since been transferred to the vestry. Messrs. Kincaird, 
Waller, and Manville were only finally appointed on March 
5th, 1895, and since then work has been pushed on, tenders 
for £67,646 having been accepted. The vestry hopes that by 
the use of the plant for the destruction of the refuse the cost 
of generation of electricity will be reduced by about 1d. per 
unit, and the prices fixed are 4d. per unit at night after the 
first two hours—for which 6d. per unit is charged—and 2d. 
per unit in the daytime for motive power, or 3d. per unit for 
all hours. These are, of course, exceptionally low rates for 
the commencement of an undertaking. 

The conclusion of a contract by the vestry with the Electric 
Extension Syndicate for the supply of electricity through the 
Bastian penny-in-the slot meters, put in with electrical 
fittings without cost to the consumer, who will pay 6d. per 
unit for all hours, and also a contract with the Electric 
Free Wiring Syndicate for supplying free fittings to any con- 
sumer who prefers to pay jd. per unit more than the actual 
charges made by the vestry, ought to bring the current 
within the reach of the artisan and small users of motive 
power. The vestry has also entered into a contract with the 
Electric Cab Company for the supply of half a million 
Board of Trade units per annum at 14d. per unit, and already 
orders have been received for lights amounting to the full 
capacity of the present.plant. 

On Monday, the 28th inst., the inauguration ceremony 
took place, and Lord: Kelvin pronounced the electricity and 
dust destruction station open, in the presence of a very large 
gathering ; he was received by the chairman of the vestry, 
Mr. E. J. Wakeling, and nearly all the members. After his 
reception Lord Kelvin entered the works, and switched on 
the current, thus setting in motion the electric lifts for 
raising the refuse, He then, in a very suitable speech, con- 


gratulated the vestry of Shoreditch upon their enterprise ; he 
believed people were only at the beginning of a vast advance 
in the direction in which the vestry was moving. He thought 
there was no doubt that with gas at 2s. 10d. per 1000 cubic 
feet, gas engines must be displaced by the much more con- 
venient electric motor. After various votes of thanks and 
short speeches by Mr. W. H. Preece and Professor George 
Forbes, the visitors inspected the works. 

In the evening a dinner was given by the vestry in the 
Shoreditch Town Hall, presided over by Dr. Collins, Chair- 
man of the London County Council. After the usual loyal 
toasts had been honoured, the toast of the evening was pro- 
posed by the Chairman, ‘“ Success to the Shoreditch Munici- 
pal Electricity and Dust Destruction Undertaking.” He then 
proceeded to switch on the electric light in the Town Hall, 
and after the gas had been turned down it was found that the 
hall was very well lighted by means of large brass electroliers, 
costing, we believe, £80 each. The whole of the electric 
wiring was carried out and the fittings supplied by the 
Electrical General Engineering Company, Limited, under 
the direction of Mr. Doughty, the lighting engineer to the 
vestry. In the hall itself there are about 5000-candle power 
of light, giving a very good illumination to the tables at which 
the company was seated. 

The toast was responded to by Mr. H. E. Kershaw, chair- 
man of the Shoreditch Lighting Committee, who stated that 
the London County Council had lent to the vestry the large 
sum of £150,000 at 27 per cent. interest. Formerly they had 
to pay 3s. 2d. per ton of refuse for barging it away, but now 
it would only cost 1s. 2d. per ton for burning it in the dust 
destructor—an obvious saving of 2s. per ton. The quantity of 
refuse obtained was about 22,000 tons per annum, so that a 
very notable saving was effected. We may observe in 
passing that it will not do merely to multiply the total 
weight of refuse by the cost per ton saved, as there is a great 
deal of clinker resulting from the burning operations. We 
were informed that with natural draught this amounted to 
25 per cent. of the original weight, and with forced draught to 
as much 33 per cent.; this must at present be barged away. 
The dust destructors have now been at work about three 
months, and it is stated that a steam pressure of 150 lb. to 
200 lb. has been maintained in the boilers. This statement, 
however, requires some explanation, as it is necessary to 
know what was the consumption of steam at the time. At 
present we believe there is no load upon the station, or 
practically no load, and the mere maintenance of such a 
boiler pressure would, of course, prove nothing. 

In responding to the toast of ‘Our Guests,” the chairman 
of the vestry, Mr. E. J. Wakeling, pointed out that Shore- 
ditch was the ninth largest municipality in the kingdom, 
and he was proud that it had taken the lead in the question 
of dust destruction. 

In response to other toasts, speeches were made by Messrs. 
Manville, Alliott, and Harry Edmunds. The Right Honour- 
able G. J. Shaw-Lefevre, L.C.C., then moved a vote of thanks 
to the chairman, and Mr. Henry Ward, L.C.C., seconded it, 
and with a fitting speech by the chairman the proceedings 
were brought to a close. 

We will now proceed to describe the installation, and may 
remark in passing that the proposal to burn refuse for the 
—— of steam was not entirely new, as the suggestion 

ad been made some years previously by Professor George 
Forbes, for use in the case of the city of Edinburgh, and 
also for the vestry of Paddington, but in neither case was it 
carried out. Mr. E. Manville, the consulting engineer, gave 
the subject of refuse destruction his careful attention, and was 
accompanied by a deputation, who examined many dust 
destructor installations in the United Kingdom. Experi- 
ments were subsequently made in burning the actual Shore- 
ditch refuse, and he concluded that the refuse could be 
destroyed more cheaply than it could be barged away, and 
that a large quantity of steam could also be produced. 

The vestry then instructed Messrs. Kincaid, Waller, and 
Manville to prepare the necessary specifications, tenders 
were obtained, and the following contractors appointed :— 
Buildings, Messrs. Atherton and Dolman; dust destructor, 
with boilers, fans, lifting gear, and chimney shaft, Messrs. 
Manlove, Alliott, and Co. But we ought to state that the 
boilers themselves were supplied by Messrs. Babcock and 
Wilcox, who acted in this case as sub-contractors. Dynamos, 
engines, motor transformers, switchboards, and public 
lifting, Messrs. the Electric Construction Company; con- 
ductors and conduits, the British Insulated Wire Company 
and Messrs. W. T. Gloverand Co.; steam exhaust, feed pipes, 
tanks, and pumps, the Thames Ironworks Company; battery 
of accumulators, Messrs. Pritchetts and Gold. 

The buildings erected by Messrs. Atherton and Dolman 
consist of a destructor-house and engine-house with suitable 
offices, pump and fan room, and accumulator room. The 
engine-house is 68ft. long, and 46ft. broad, and is arranged 
with the high-tension continuous current. sets on one side, 
and the low-tension sets and station motor transformers on 
the other side. A wide gallery of ample width is provided 
against one wall of the engine-house to accommodate the 
three switchboards. Off the engine-room is a test-room, in 
which are erected all the testing instruments, and which, in 
addition, is used for the calibration of meters. The offices 
which front the street at the end of the engine-room contain 
suitable accommodation for the Electric Lighting Committee, 
the engineers, and for ordinary office purposes. In order to 
prevent, as far as possible, vibration from the running of the 
engines, the whole floor of the engine-house has been made a 
solid mass of concrete, about 10ft. in thickness, and the 
surface of this has been tiled over in a neat manner. The 
destructor-house is a building S80ft. by 80ft., with a roof of 
unusual shape and dimensions, specially designed by Messrs. 
Kincaid, Waller, and Manville, and forming a portion of the 
covering for the sides of the buildings in place of carrying the 
brick walls right up to the usual heights. There are also 
provided bath-rooms for both the engineers and the men, and 
accommodation for the men for taking their meals, and so 
forth. The whole of these buildings were erected by Messrs. 
Atherton and Dolman, tathe specification of Messrs. Kincaid, 
Waller, and Manville, and under their supervision and that of 
Mr. Gardner, who was appointed clerk of the works. 

The destructor-house is 80ft. square, and it contains twelve 
cells, each having 25 square feet grate area, and six water- 
tube boilers, each with 1300 square feet of heating surface. 
The boilers and thermal storage vessel—which is 35ft. long 
and Sft. diameter—are designed to work at a pressure of 
200 1b. per square inch, and are; supplied with duplicate 
fittings throughout to guard against breakdown. There are 
three motor-driven fans calculated to deliver each 8000 cubic 
feet_of air per minute. with a maximum ashpit pressure of 
3in. water. The chimney is 150ft. high, and 7ft. internal 
diameter at the top, jacketed with firebrick throughout, and 








surrounded at the base with a centrifugal dust-separating 


chamber. The whole of the dust-destructor and steam- 
generating plant were designed under Messrs. Wood and 
Brodie’s patents, and were erected by Messrs. Manlove, 
Alliott, and Co., Limited, of Gracechurch-street, London, 
E.C., to the specification of the vestry’s consulting engineers, 
Messrs. Kincaid, Waller, and Manville. The erection was 
carried on under the supervision of Mr. H. B. Ransom, 
Assoc. M. Inst. C.E., on behalf of Messrs. Manlove, Alliott, 
and Co., Limited, and Mr. Gardner, the clerk of the works 
appointed by Messrs. Kincaid, Waller, and Manville. The 
gases from the cells pass out of each cell at the front, thence 
through the boiler tubes and out at the back of the boilers 
into either of the two main flues leading to the settling- 
chambers and chimney. Wherever required each boiler 
may be shut off, by means of dampers, entirely free from 
each or both of its adjacent cells, and may also be fired at 
all times independently with coal or any other suitable fuel. 
The cells are charged with refuse by means of Boulnois and 
Brodie’s patent charging trucks. On the occasion of our 
visit the upper part of the building was so stiflingly hot that 
ventilation had been extemporised by removing some of the 
lights ; this would point to a stagnation of air in the upper 
part, which should not occur. 

With the arrangements at Shoreditch during the daytime 
steam generated in the boilers is passed into a Halpin 
thermal storage cylinder, where it is mixed with a small 
quantity of cold water from the feed pumps, the proportions 
being such that when the evening approaches the cylinder is 
full of water at the temperature and pressure of the steam 
required by the engines. Hot feed and steam are thence sup- 
plied on a well-known principle to help the main boilers over 
the apex of theload curve. Itis anticipated that the most 
efficient rate of dust consumption will be found to lie between 
eight and twelve tons per cell per diem. The combined 
arrangement of cells and boilers is designed co that when ten 
cells and five boilers are at work the average evaporation per 
hour from refuse only will about equal the average quantity 
of steam required by the engines throughout the whole of the 
twenty-four hours. 

The plant at present installed in the generating station 
consists of three E.C.C. generators coupled to Willans’ three- 
crank engines, each set having an output of 160 kilowatts 
at about 1100 volts; and three E.C.C. low-tension dynamos 
coupled to Willans’ three-crank engines, each set having an 
output of 70 kilowatts at 165 volts. The speed of the larger 
sets is 350 revolutions per minute, and the speed of the 
smaller sets 460 revolutions per minute. The armatures are 
of the drum type, with Eickemeyer coil winding. Very high 
efficiencies have been guaranteed with these machines—at 
full load not less than 95 per cent., at three-quarter load not 
less than 94 per cent., and at half load not less than 92 per 
cent.—whilst the steam consumption per electrical horse- 
power, when the engines are working non-condensing, is 
guaranteed to be as follows :— 


2001b. E.H.P. 1601b.E.H.P. 120 Ib. E.H.P. 
Full load. . 25°4 26°4 27°5 
Half load 36°5 36°5 36°5 


And the temperature of any accessible part of the armature 
after six hours’ running at full load is guaranteed not to 
exceed the temperature of the atmosphere by more than 
60 deg. Fah. There is also installed in the generating station 
a volt raising transformer capable of adding 75 volts to a 
current of 200 ampéres. This transformer is used for adding 
the necessary volts to completely charge the set of accumu- 
lators which is afterwards referred to. A motor generator is 
likewise erected in the generating station, which is a variable 
ratio machine. This motor generator has an output on either 
side of 60 kilowatts, and it is used to enable either high 
tension current to be produced from the low-tension genera- 
tors, or low-tension current to be produced from the high- 
tention generators. By this means, during light load times, 
when it may be economical only to run one set, either a high 
or low-tension generator, current can still be produced of the 
other character. The main switchboards in the generating 
station have been very carefully considered and are arranged 
to manipulate with great facility all the generators, feeders, 
accumulators, &c. The boards are divided into three sec- 
tions, namely, high-tension board, low-tension board, and 
arc light board, each board being designed to permit of future 
extensions. 

The public lighting as at present arranged for consists of 
fifty-seven standards supporting arc lamps, replaced by incan- 
descent lamps after midnight, and thirty-six incandescent 
lamps in bye-streets burning all night. The system of using 
arc lamps burning until midnight only, and each arc lamp 
replaced after midnight with two 32-candle power incandes- 
cent lamps, wasoriginally recommended by the same engineers 
at Portsmouth ; and the success it has met with there in- 
duced the vestry of Shoreditch to adopt the same method. 
Owing to the economy effected in the consumption of current 
between midnight and dawn, thearc lamps will be of a rather 
larger size than those generally used, namely, 12} ampéres at 
45 volts. These lamps are arranged in circuits of nineteen in . 
each series running off the high-tension bus bars at a differ- 
ence of potential of 1000 volts. 

The standards supporting the arc lamps are also provided 
with two brackets supporting the two 32-candle power incan- 
descent lamps referred to. At 12 o’clock, when the arc lamps 
are permanently turned out, the incandescent lamps are 
lighted automatically by these switches, and remain so until 
the morning, when by momentarily reversing at the generat- 
ing station the direction of the arc light current through the 
arc light circuits, these automatic switches extinguish the 
incandescent lamps for the daytime. Immediately the arc 
lamps are lighted again the next evening, the switch is auto- 
matically put in position to light the incandescent lamps 
again, should any accident happen to the arc lamps as before 
described. The arc lamps themselves are of the Brockie-Pell 
type, double carbons, by Johnson and Phillips; as is also 
the ornamental carrier carrying thelamp. The lamp columns 
were supplied by Messrs. Walter Macfarlane and Co., of 
Glasgow. 

As previously mentioned, the method of distribution is that 
known as the “Oxford” system, and the vestry have 
arranged for the preparation of three sub-stations to start 
with in various parts of the parish. Of these, one, the prin- 
cipal sub-station at the junction of Curtain-road and Great 
Eastern-street, is already finished and in operation. It con- 
sists of an underground room, 22ft. Gin. by 17ft., which has 
been constructed underneath a road refuge, from which access 
is had to the sub-station by a flight of stairs. In this sub- 
station are at present installed three motor transformers with 
their automatic switches. The other two sub-stations are cot- 
tages which have been bought by the vestry; and the basements 
of which will be fitted up to take similar motor generators, 
the upper parts being let to the employés at the generating 








station as residences. Escho the motor generators has an 
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FIXED RATIO TRANSFORMER 


output on its secondary sid: of 400 ampéres at a maximum 
electro-motive force of 165 volts, receiving its primary current 
at an electro motive force varying from 1000 to 1100, These 
machines consist of a single field magnet with a double 
wound armature, having a fixed ratio between the primary 
and secondary windings of 1000 to 150. The armatures run 
at a speed of 450 revolutions per minute, and as in the case 
of the generators the high-tension windings of the armatures 
are of Eickemeyer form. A special form of automatic 
lubrication has been provided to enable the machines to run 
for long periods without any attention whatever. The 
principal sub-station in Great Eastern-street will ultimately 
contain no less than four of these motor transformers, and as 
from this place the low-tension network radiates to a con- 
siderable number of streets, arrangements have been made 
that the sub-station may be used as a testing station for the 
mains. With this object the ends of the various mains | 
forming the low-tension network are brought to the bus bars 
in the sub-station, into which also the secondary windings of 
the motor transformers feed. 

The conductors employed for the distribution cf the current 
through the parish have been provided by the British Insu 
lated Wire Company, and Messrs. Walter T. Glover and Co., 
and consist partially of vulcanised rubber cables and partially | 
of paper cables, lead covered. It being considered undesirable 
in streets with a large amount of traffic over them, such as 
those in Shoreditch, that a burying-in system should be used, 
involving as it does the taking up of the roads when any | 
repairs have to be effected, it was decided to use a drawing- 
in system, and earthenware conduits, made by Messrs. | 
Doulton and Co., have been used throughout. There | 
are three different types of conductors used in the | 
distribution system—namely, the high-tension concentric | 
feeders, low-tension distribution wires, and high-tension | 
twin-twisted arc light conductors; and each of these types | 
of conductors is drawn into separate ducts. 
pilot wires and telephone wires, which are drawn into the 
ducts containing the low-tension cables. 
pressure distribution adopted is the two-wire system, in order 
to avoid the complications which would otherwise arise in 
the use of a three-wire system in automatically connecting 
the secondary sides of the motor transformers to the low- 
tension network; this is more especially practicable, as the 
use of this system of distribution through motor transformers 
reduces the distances through which a supply has to be made 
from a sub-station to a comparatively small length. In the 
laying of the conduits great difficulty was experienced, owing 
to the enormous number and sizes of the pipes passing 
through Shoreditch. It would almost seem as if Shoreditch 
was the highway for the big gas and water mains to pass to 
the centre of London; and the average depth at which it 
was found necessary to lay the ducts to avoid these obstruc- 
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tions is upwards of 3ft. below the pavement level. The 
British Insulated Wire Company have provided and laid all 































the conduits above referred to 
and drawing-in boxes, the con- 
centric high - tension feeders, 
the twisted arc light conduc- 
tors, and a portion of the 
low-tension distribution net- 
work. 

The steam pipes, exhaust 
mains, together with the 
pumps, and water tank and 
other ironwork, have all been 
provided and erected by the 
Thames Ironworks and Ship- 
In this 
installation the steam - pipe 
design was a very important 
matter, owing to the high 
steam pressures at which the 
installation will be worked, 
namely, 2001b. to the square 
inch. The whole of the steam 
service is carried completely 


to the thermal storage vessel, 


the engine-house. The main 
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steam ranges are 10in. in dia- ‘Riscimer 
meter, and are carried the Se 
whole length of the destructor- 
house near the roof, and over 

paar 


the centre of the engine-house 
in between the two banks of 
engines, being there supported "on“*iron "columns {with 
expansion rollers. In between the idestructor-house and 
the engine-house on each main is provided a through stop 
va've and a water separator, while at the extreme end of the 
steam ranges in the engine-house are placed water-catchers | 
drain the condensed steam from that portion of the pipe | 
range within the engine-house. The connections between the 
steam drums of the Babcock boilers and the main ranges | 
in the boiler-house are long branch pipes rising nearly 
vertically from the steam drums until they reach the same | 
level as the main ranges, into which they are then turned | 
horizontally, so as to leave ample spring lengths for expan- | 
sion and contraction. 
The water-feed service has also been arranged completely | 
in duplicate. The steam pumps are placed in the room con- | 
taining the motor fans for the forced drought already referred | 
to, and on the top of this room has been erected a storage | 
water tank, which is 27ft. long, 18ft. wide, by 6ft. deep, and 
arranged in two separate sections, each one of which may be | 
used independently of the other, or both together at will. | 
From these two sections feed-suction pipes in duplicate pro- 
ceed to the steam pumps, which are three in number, and of 





SWITCH AND CUT-OUT 


the three-throw type, driven by an inverted vertical steam 
engine through helical spur gearing, and each pump is 
capable of delivering 12,000 lb. of water per hour, against a 
boiler pressure of 200 lb. per square inch. 

The battery of accumulators has been provided and erected 
by Messrs. Pritchetts and Gold in the battery-house con- 
structed for that purpose. The battery is capable of discharg- 
ing at a rate of 170 ampéres for six hours at least, and of 
maintaining a minimum electro-motive force of 165 volts 
throughout the discharge. It is also to be capable of being 
discharged without injury to it at much higher rates, the 
maximum being 350 ampéres. The capacity of the battery 
for a higher discharge rate than the normal being 272 
ampéres for three hours; the minimum electro-motive force 
of 165 volts being maintained in all cases. These cells 
are of Messrs. Pritchetts and Gold’s latest type, contained 
in metal boxes, and mounted on substantial wooden stands, 
well coated, to prevent deterioration from the presence of the 
acid. The electric lighting of the dust-destructor house and 
generating station has been carried out by Mr. A.C. Heming- 
way. The whole of the mechanical work has been put up 
directly under the supervision of the vestry’s chief electrical 
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DUST DESTRUCTORS AT SHOREDITCH 


MESSRS. MANLOVE, ALLIOTT, AND CO., DERBY, ENGINEERS 




















Longitudinal Elevation 

































































Swain Exc 


| before the station was.set to work being 8473. It is, there- 
| fore, obvious that the capacity of the present plant will soon be 
| entirely taken up, and that the vestry will shortly have to 
jextend the system by putting down extra plant. The 
| system of charging adopted for current for lighting pur- 
| poses is the Wright Demand Indicator system—6d. per unit E 
being charged for an average daily use for two hours of each 4 
lamp demanded through each half year, and 4d. per unit for 4 
the electricity consumed beyond that average two hours’ con- 
sumption. In addition there are two rates of charging for 
current used for motive power purposes, namely, 3d. per unit 
for current which may be demanded at all times ot the day 
and night, and 2d. per unit for current that may be demanded 
during the hours of daylight. The second charge was 4 
adopted in order to encourage that class of consumers who P 
would consent not to use their motors during the time of 
heavy lighting. It is anticipated, with the economies that 
will result from the combination of the dust destructor and 
the lighting station, these rates of charging will soon be 
materially reduced. 
The engravings which we give, taken with the preceding 
description, will be readily understood, and serve £5 convey 
an excellent idea of the installation. 


































































































Transverse Elevation Tue employés of the firms of Humphreys and Tennant, 
Middleton, and Thornycroft, on Monday gave in their notices to 
come out on strike to-day, Friday, those firms aoe i Ren 
engineer, Mr. Charles Newton Russell, who has assisted | the mains was carried out under Mr. R. F. Ferguson. The of Tanginortess Buagleyerd’ ‘Associations oil rotatiate, tf the aniie 
Messrs. Kincaid, Waller, and Manville in that capacity, and | applications for a supply of current have been most numerous, | notices are carried into effect, by issuing notices to lock out 25 per 
the supervision of the laying of a considerable portion of ' the total number of lamps of 8-candle power applied for | cent, of the men in their employ throughout the country. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
QHINA.—KELLY AND Wa si, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyvsau AND Cuevitet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. CoMBRIDGE AND Co., Bsplanade-road and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
g, AFRICA.—Gorpon AND Gorcu, Long-street, Capetown. 
R. A. THompson anv Co., 38, Loop-street, Capetown. 
J. OC. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GorDON AND Gorton, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 3862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland, 
Craia, J. W., Napier. 
CANADA.—MontreaL News Co., 386 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 86, 
Duane-street, New York. 
Svusscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke ty anv Watsu, Lrp., Singapore. 
CEYLON.—WavAaRTNa AND Co. Colombo. 
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*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of t 
Agent through whom the paper is obtained. Such inconvenience, 
: ten can be remedied by obtaining the paper direct from 
this office, 
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it, Price 6d, 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in 
questions, ld be ypanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icatin 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. W. W.—The Turbinia was illustrated in Tuz Enorneer for April 16th 
and May 28th. 

B. G. K.—As you do not say what kind of motor you want, we are 
unable to do more than suggest a reference to our advertising 
columns, 

M. K. (Tallis-street).—The Deep Stamping Company, 
mondsey, may be able to make what you require. 
Kings Norton Metal Company, Kings Norton. 

D. W. Y. (Canonbury-square).—Your proposed method of propulsion is 
so old that its origin is lost in the mists of antiquity. It has been 
patented at various times in all civilised countries which grant 
patents, and it has been illustrated probably twenty times in various 
books and periodicals. 

H. H.—Any good treatise on the steam engine, such, for example, as 
Holmes’, will tell you all that perhaps a book can tell about valve 
setting. Porter's ‘‘ Treatise on the Indicator” you may also consult 
with great advantage. But the practical work of setting valves, the 
use of wedges, and so on, cannot be learned from books ; you must 
see it done by a competent man. 

F. W. McD. (London).—The O’Higgins was launched on 17th May last. 
She is classed as a battleship of 8500 tons. She is 400ft. long; beam, 
62ft.; draught, 22ft.; speed, 21, with natural draught. Carries four 
8in., ten 6in., and four 4°7in. Armstrong Q.F. guns ; eight 12-pounders 
and ten 6-pounders. The 8in. guns are protected by 6in. N.S. shields 
or houses, and the 6in. guns are in casemates similarly protected. 
Armour, 7in. Harvey belt, and armour deck. 

G. 8. H. (Rockferry).—We cannot name any firm likely to undertake 
the curious welding job you sketch. It would be exceedingly difficult 
to make without special appliances, and even with these the result 
would be uncertain. Either you will get the two plates welded 
together in places, or they will not be welded at all, and then when 
pressure is put between them they will be ripped asunder. Why not 
resort to Hancock’s system, which the same idea better carried out ? 

A. C. H. (Manchester).—Your last proviso in your letter rather hampers 
us in our reply. All professional works on the subjects you mention 
are more or less expensive, owing partly to the necessity for supply- 
ing drawings to a fairly large scale. e price of the following w: 
not be found too heavy. They all treat on the subjects you require 
information about, and the names of the authors are :—Fiddler, 
Anglin, Warren, Greene, in three parts, Ritter, Hutchinson, Cargill, 
Wood, Unwin, Adams. 


THE ENGINEER, or containing 








Spa-road, Ber- 
If not, try the 


INQUIRIES. 


FOREIGN WEIGHTS AND | MEASURES. 

Sin,—Would any of your readers kindly let us know what are the 
most modern and comprehensive works on foreign weights and 
measures, and their equivalent English weights ? 

June 10th. G. 8. anp Co. 











MEETING NEXT WEEK. 
Roya InstiTuTION.—Monday, July 5th, at 5 o'clock : General monthly 
meeting. 








DEATH. 
On the 28th June, at 4, Princess-terrace, Oxton, Birkenhead, in his 
79th year, Frepk. Prers Barnes, C.E., late of Blackrock, Co. Dublin. 
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THE EIGHT HOURS DAY. 

For a considerable period tentative efforts have been 
made by the Amalgamated Engineers and allied trades 
to obtain, instead of fifty-four hours per week, an eight- 
hour day. Meetings have been held both of masters and 
men. For some reason the men have selected London 
as the point of attack, and at last the difficulty has cul- 
minated in a strike and a lock-out. The matter is so 
serious that it is to the last degree essential that the 
questions at issue will be discussed temperately. The 
Press can do much harm or much good, and it should be 
made apparent from the outset that neither passion, 
interest, nor prejudice will be permitted to guide the 
pens of those who undertake to discuss the subject 
editorially. Nothing will be gained by saying that the 
strike and the lock-out will injure trade, cost enormous 
sums of money, help the foreigner, and soon. Both the 
men and the masters know all this quite well. They 
plunge into warfare with their eyes open; they have 
counted the cost,and they go to war. To argue with either 
side on pecuniary grounds is simply waste of time. The 
only course open to those not fighting is to watch and 
wait. It may, however, not be waste of space to say 
something about the character of the quarrel and the 
chances of success of the combatants. 

Leaving several minor points of dispute on one side, we 
may say that the main demand of the men is that eight 
hours shall be considered a full day’s work, and that for 
this they shall be paid at the nine hours’ rate. This is 
equivalent, it will be seen, to an increase of some 11 per 
cent. in wages ; but it represents a greater loss than this 
to the employers, because it means that so much less work 
will be got out of the tools. In a word, all the establish- 
ment charges will be augmented. The men maintain that 
trade will bear this. The masters maintain that it will 
not. It would be waste of time to express an opinion on 
this point. The men have adopted the usual tactics; 
they have begun with an affair of outposts. They have 
attacked Messrs. Thornycroft, Messrs. Humphrys and 
Tennant, and Messrs. Middleton. The first two firms are 
members of the Employers’ Federation, and the Federa- 
tion replies to the London strike with a general lock-out, 
which mainly affects the North. If this lock-out is pro- 
perly enforced it will place the men in a very difficult 
position. The Federation employs at present about 
140,000 men. It is true these are not all engineers, but 
they would all be thrown out of work by the lock-out. 
The Amalgamated Engineers have at present a good deal 
of money, but we fancy the military chest will be 
empty at the end of a month, or nearly so. The men, no 
doubt, rely on the fact that many London firms have 
given in, and conceded their demands. It is stated 





that in all 133 firms have given way and adopted the 
eight hours. But these are for the most part in a small, 
or comparatively small, way of business. They repre- 
sent about 11,000 men in all, or, say, an average of 83 
hands each. This is as nothing, of course, when com- 
pared with the gigantic establishments in the North. Sir 
W.G. Armstrong and Co., for example, employ about 
18,000 hands, and many firms from 4000 to 5000. The 
employers maintain that the demands of the men have 
become unceasing, that concession after concession has 
been made, and that finality is not in sight. If the 
men win on the eight hours question they will in 
a very short time demand a seven hours day, 
and that under the circumstances it is the best 
policy to fight the question out now. In this we agree 
with them. The men are ripe for a fight, and open 
warfare would be better than the incessant skirmishing 
which has proceeded for some time. We have recently 
had some practical opportunities of acquiring information 
as to what goes on in London workshops, and we can 
safely say that the life of foremen, managers, and 
masters has been heartbreaking. The one object had in 
view by the men has been to do as little as possible. 
Theyare dissatisfied and discontented. Nominally working 
for nine hours they have really done about seven hours ; 
and the rules and restrictions under which the work is 
carried on are vexatious and annoying, not only, we must 
add to the masters, but to the men. Here is an instance 
that came under our own observation. A steamship was 
being fitted out in a hurry. Two men were employed on 
one job in the engine-room, which it was essential to get 
finished as quickly as possible. They flatly refused to 
work overtime for the contractor who was carrying out 
the repairs, but they made not the least objection to 
working all night for the chief engineer of the ship. As 
soon as they ceased work for the contractor, they began 
for the engineer, who had to pay them, of course, at full 
overtime rates. 

We have not at present the least idea which side will 
win. We will not say that we regret that war has been 
declared. On the contrary, we rejoice to see that issue 
has been joined. A good stand-up fight will clear the 
air, and a tolerably lasting peace is sure to follow, because 
the engineers are certain to spend all their money, 
whether the employers ultimately give way or not, and 
want of funds and the painful consequences of the war 
will exercise a powerful moral effect; and besides, it is 
one of the characteristics of Englishmen that after a 
— they shake hands and are better friends than 

efore. 


THE NEW CANADIAN MAIL SERVICE, 


AFTER waiting many years, which have been wasted in 
fruitless negotiations, Canada seems at last to have made 
arrangements for an independent transatlantic fast mail 
service. Whether or not, even now that the arrangements 
are concluded, our oldest Colony is any nearer the attain- 
ment of her desire in this particular remains to be seen ; 
for, if current rumours are to be trusted, the same 
cheesesparing niggardliness which has hitherto stood in 
the way of a Canadian mail service being organised is 
now likely to dwarf its efficiency and popularity when 
called into existence. 

The Government of Canada has all the time been 
wanting to get a transatlantic mail service of its own 
without paying for it; and at this moment it is congratu- 
lating itself at securing the desired boon at the trifling 
cost of £154,000 a year. Now, if the parties to whom the 
mail contract is entrusted had already shown themselves 
to be acquainted with the management of an ocean 
passenger line of steamers, and to be experienced in 
catering for the wants of transatlantic passengers, there 
might in that case be some grounds for expecting that 
whoever paid the piper the music would be satisfactory. 
There might still remain grave reasons for doubting the 
possibility of the contract being a financial success to 
those who would be tempted to embark their capital in 
it; but that, of course, would be their affair. Even as 
matters now stand, it does not necessarily follow that a 
successful ocean passenger service means dividends to 
shareholders. There is more than one line of trans- 
atlantic steamers, and, indeed, of steamers trading 
elsewhere than to America, which does not return an 
adequate profit upon the capital invested in it; yet this 
circumstance does not detract from the popularity or 
efficiency of the vessels employed on the service. 
Hence, in considering the future probabilities of the 
new Canadian mail line, the question of a sufficient 
subsidy or the contrary should not determine the 
chances of success or otherwise of the steamers, unless 
the type and construction of the latter are affected 
by the amount of that subsidy. In ordering the Cam- 
pania, Lucania, Teutonic, and Majestic, the directors of 
the Cunard and White Star Lines were apparently in- 
fluenced more by the desire to place the best possible 
steamers at the service of their respective companies 
than by the question of whether the Admiralty subsidy, 
together with the mail earnings, would be on a par with 
the cost of the vessels. They had first, and above all 
things, to secure travellers for their steamers, and to 
make their service popular. Neither company could 
afford to order ships of a cheap and nasty description. 
Hence, in discussing the new Canadian service which is 
promised by Sir Richard Cartwright, we are not so much 
concerned with the amount which his Government are 
going to pay the contractors as with the merits of the 
contractors themselves and of the ships which they are 
about to build in order to fulfil their contract. 

Now, as regards the gentlemen who have secured the 
contract for performing such a difficult service as that of 
running a line of fast mail steamers between these islands 
and Canadian ports during, not only the summer, 
but the winter season also, all we know of these gen- 
tlemen is, that their names are Petersen and Tate, and 
thai they reside at Newcastle-on-Tyne, where they own 
or manage a fleet of some half-dozen or so of cargo 
steamers, which are called “turret ships,” presumably 
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because there is nothing at all like a turret about 
them. Thisisthe sum total of knowledge at our disposal 
regarding Messrs. Petersen and Tate, who, no doubt, are 
‘anys sincere in their belief that they know how to runa 
ine of fast mail steamers ; know what kind of ships are 
required for the service ; how much it will cost to build 
and run them, and what subsidy will recompense them- 
selves and their shareholders for the capital put into 
the concern. But itis not sufficient for these gentlemen 
to have faith in themselves; for the public who would 
like to avail themselves of the new service will demand 
some guarantees that when they leave Great Britain in 
the company’s steamers they will be conveyed safely and 
comfortably over to the other side. If safety and com- 
fort, equal in degree to that afforded by steamers bound 
for New York, be not associated with the new Canadian 
line, then its failure is certain from the beginning. More- 
over, speed and regularity will also be expected, and 
these, too, equal to what transatlantic passengers have 
now for years past been accustomed. 

Now, although we do not know that Messrs. Petersen 
and Tate have all the experience required to enable them 
to organise successfully a new and swift passenger line 
across the Atlantic, it may be, of course, that these gifts 
are theirs, and that they will rise at once to the occasion, 
even tothe extent of outstripping their competitors. Let us 
see, then, what they purpose using in the way of steamers 
in order to fulfil their contract. It is not very easy to 
ascertain all one wishes to know on this important 
point. Although tenders have been invited and received 
from various highly skilled shipbuilders, and these 
tenders have been accompanied with designs prepared by 
the builders referred to, it yet seems from statements 
made in the Canadian Parliament that the vessels 
actually intended for the service are to be of the so- 
called ‘‘ turret” type, with which Messrs. Petersen and 
Tate’s names have been associated as owners, and Messrs. 
Doxford, of Sunderland, as builders. It is true that 
in the telegrams on the subject which have appeared 
in the columns of the daily press the more appropriate 
designation of ‘‘ bottle-neck ”” vessels has been employed, 
but there can be no doubt that the Doxford “turret” 
design is meant. Unfortunately, the usual secrecy 
observed in all cases wherein a new and fast type of 
vessel is to be placed on the Atlantic ferry has been 
adopted in this instance also. Consequently we are not 
in a position to examine quite accurately into the merits 
of the contemplated vessels. But as the turret type 
has been widely advertised by the inventor, we are at 
least able to learn what he has to say about it, and 
to judge of the intended vessels accordingly. Now, so far 
as we can learn, the chief merits of the turret design 
are such as make them specially valuable as ocean 
tramps. They are said to be relatively cheap to build, 
to require less material in their construction, to measure 
less for tonnage, and to carry a greater dead weight than 
steamers of ordinary design. All this may be as claimed, 
and yet not furnish an argument for employing such 
vessels in the North Atlantic passenger trade during the 
winter. 

The tenders invited were for steamers not less than 
500ft. long nor less than 10,000 tons displacement. 
They were to be able to maintain an ocean speed of 500 
knots per twenty-four hours, which is equal, of course, 
to close upon 21 knots an hour. Let us compare these 
requirements with the actual figures for several swift 
transatlantic steamers. The Umbria is 500ft. long; 
Paris, 527ft.; Teutonic, 565ft.; and Campania, 600ft. 
Now 21 knots regular steaming at sea means at least 
23 knots on the measured mile. But the Paris, which is 
a well-designed vessel, has never yet attained a speed of 
22 knots, and, in fact, under the most favourable 
conditions it is difficult to conceive of a measured 
mile speed of 23 knots being obtained in a vessel 
suitable for crossing the Atlantic with a less length 
than 550ft. to 560ft.; and even then the power 
would be so considerable that little or no displace- 
ment would be available for carrying cargo beyond the 
ordinary baggage of the passengers. A vessel properly 
fitted for the intended service, of, say, 560ft. length by 
64ft. beam would cost close upon £500,000, and the four 
of them would certainly represent a capital of at least 
£1,800,000. A correspondent of a contemporary showed 
a few weeks ago by a set of apparently trustworthy 
figures that such a service as alone could be popular and 
efficient could not be profitable, but quite the contrary, on 
the subsidy agreed to. Now, as we have already 
remarked, the criterion of profitableness is not a sufficient 
one with which to test the merits of the new mail service, 
although it is the only one which in the end will deter- 
mine the extent of its duration. Shareholders will not 
continue to lose money beyond a certain point, and an 
end must come to it sooner orlater. But money may be 
lost, and yet the ships and the organisation of the line 
may be all that is desired. In view of the efforts being 
made to keep secret all particulars relating to the pro- 
posed vessels, any statements made regarding them must 
be received with caution. There does, however, seem to 
be good reason for believing that the favoured design, 
and that which the contractors are calculating upon, is 
530ft. long by 64ft. broad and of 14,000 tons displace- 
ment. The vessel is ‘bottle-necked” right fore and 
aft, the “ neck ”’ being 40ft. broad, which leaves therefore 
a breadth of 12ft. on each side of the “neck” or “ turret.” 
What purpose this open space—which in an ordinary 
vessel would be enclosed and devoted to passenger accom- 
modation—is intended usefully to serve we are at a loss 
to conceive. Certain it is that the vessel suffers con- 
siderable loss thereby in the range of her stability, and 
that to compensate for the want of range it will be neces- 
sary to give her much greater initial stability, and con- 
sequently greater tendency to quick and heavy rolling 
than she would otherwise have. Moreover, to provide 
deck room, the promenade and boat decks must extend 
beyond the “neck of the bottle,” probably to the full 
breadth of the vessel, and what that means in the case of 
a sea falling on board below these decks, those who have 


crossed the North Atlantic in winter will not require to 
be told. Hence, in departing from the ordinary type of 
Atlantic steamer, which has been developed intoits present 
form by a long series of advances and improvements, 
steadiness and stability would be diminished, a consider- 
able volume of passenger space sacrificed, and an insecure 
arrangement adopted without any compensating advan- 
tages except those of cheapness and lightness of construc- 
tion. We usethe words “‘ would be” rather than “ will be,” 
because we still cherish the hope that better counsels will 
prevail, and that this ‘‘ bottle-neck” monstrosity will be 
abandoned. If the subsidy is insufficient, having in view 
the special difficulties of the northern route, both in 
winter and summer, and the smaller population to cater 
for, as compared with the New York service, then better 
by far to wait still longer for the separate Canadian 
service than to make a bad start, handicapped with 
vessels which passengers will decline to travel in. The 
high freeboards of the Cunard, White Star, American, 
and other steamers in the Atlantic passenger trade, are 
very important factors in securing both their safety and 
their popularity. The metacentric height in the best 
of them is notoriously small, and it is only on account of 
their high sides that their range of stability is so satis- 
factory. To have given them greater initial stability 
would have been to torture their passengers with short, 
quick, jerky rolling, and so they are the safe, comfortable 
boats that they are because of conditions which with the 
‘ bortle-neck ” type are impossible. But over and above 
the question of rolling there are the further considera- 
tions of passenger space, accommodation, and luxury to 
be taken into account. To sacrifice these for purposes 
of cheap construction and a small working capital would 
prove a suicidal policy, and we can scarcely bring our- 
selves to believe that either the Government of Canada 
or any contractor on this side will be so short-sighted as 
to pursue such a course. 


THE COMPENSATION FOR ACCIDENTS BILL. 


Tue more carefully employers of labour study the new 
Compensation for Accidents Bill the less they like it. 
We have already expressed a qualified approval of the 
Bill in our impression for May 2lst. But we are in- 
clined to believe that a stronger case can be made out 
against it than was at first apparent It will be remem- 
bered that for some time after the first reading very little 
was said about it in the way of disapproval. More 
recently, however, murmurs have been heard; and these 
murmurs arelargely due to a mostill-considered attempt to 
make the Act apply to accidents in coal mines. Against 
such an extension of the range of legislation scarcely too 
much can be said; and if the Bill is wrecked we believe 
that the members of Parliament who represent the 
miners’ interests will be principally to blame. The most 
recent and powerful movement against the Bill has 
originated with the Employers’ Federation, which has 
prepared a petition to Parliament, and is circu- 
lating it freely. It must be remembered that the members 
of the Federation employ 140,000 men, and they 
are entitled to speak with authority. The petition 
is extremely moderate in tone. Its most important con- 
tention is that while the Bill proposes to make radical 
changes in the long-recognised principles regulating the 
laws of liability between an employer and his workmen, 
it also proposes greatly to increase the liability of the em- 
ployer in that behalf without providing any means having 
for its object to lessen misconduct and negligence on the 
part of the workmen. The petitioners then go on: ‘“‘The 
increased burden thrown upon the employer by the said 
Bill cannot in the nature of things be borne by him alone, 
but must in the end fall upon the workman in various 
ways, and the processes by which this end will be 
reached will doubtless be characterised by long-continued 
strife between capital and labour, and this country will 
thereby be placed at a serious disadvantage in competi- 
tion with foreign nations.” 

We have read the last few words with regret. We do 
not ourselves think that, whether the Bill becomes law or 
not, our foreign trade will be affected one way or another, 
and this “ foreign competition” argument has come to be 
regarded by the men as a species of white sheet and 
turnip lantern bogey. But the petition concludes sensibly 
enough, not with a request that the Bill should be with- 
drawn or dropped altogether, but ‘that before a Bill 
upon any such principle as the said Bill becomes law, 
sufficient time should be allowed to those affected to 
consider the probable effects of the changes in the law 
thereby contemplated ;” and “that with the view of 
obtaining sufficient time for such consideration, your 
petitioners humbly submit that the said Bill should not 
be passed into law in the present session of Parlia- 
ment.” 

We do not suppose for a moment that any postponement 
of the kind can or will take place; but it is possible that 
certain modifications may be made during the course of 
the Bill through Committee which will much improve it, 
and the full discussion of the question raised, in this and 
other journals, is very desirable, as it may guide Parlia- 
mentary opinion. It is fairly obvious that the Bill is 
based on a vicious theory; but certain measures of 
expediency have been successful, although they were 
founded on theories of much greater turpitude. The 
present Bill assumes, first, that the employer being rich 
and the workman poor, the former ought always to 
compensate the latter when he is hurt; secondly, that 
injuries are the result of penuriousness or criminal 
neglect of the workman’s interests by the employer ; and 
lastly, are largely due to “‘ hurry and drive,” for which the 
master is responsible. The first two justifications for the 
Bill are, we maintain, wholly false. There ig no doubta 
stratum of truth in the last. Accidents are caused now 
and then by hurry, but it remains to be proved that the 
employer is always, or even often, responsible for this 
hurry. The strong point on the master’s side is not, 
however, the fallacy of reasoning of the thick-and- 





thin advocates of the Bill, but its own exceeding apparent 
unfairness. A man is at work on the top plat- 





a 
form of a large marine engine, let us say, and drops a 
hammer on the head of a man working below, who hag 
his head cut open and is sent to the hospital for a week 
Why should the employer pay compensation? He 
has had nothing to do with the accident, ang 
no possible precaution which he could take short 
of tying strings to the tools, and hanging them round 
the necks of those using them like jack knives, could 
prevent them from falling. Al] this is so manifestly unfair 
that it cannot be pressed on any moral ground whateycr, 
The notion that an employer should be held to be respon. 
sible for accidents which are caused by bis men, or which 
he is obviously powerless to prevent, is absurd, and 
opposed to every idea of fair play. It is because we 
abandon, or rather reject, this view altogether as whol! 
untenable, that we see some good in the Bill, which may 
work well enough on a wholly different principle, namely, 
that the employer is in the position of an insurance com. 
pany, and that it becomes a condition of service with him 
that the workman will be compensated for injuries which 
he receives while employed on certain premises. Thi; 
theory changes the entire ethical aspect of the matter, 
There is no longer so far even an apparent injustice, 
It is not unfair that the accident insurance companies 
have to pay when a railway collision, with which they 
have nothing to do, takes place. . 

But it may be urged that the insurance company is paid a 
premium and the employer is not, or rather will not, be 
paid This is a vital error, and we are strongly dis. 
pored to think that the working man will find this out 
to his cost. In the course of trade a process of adjust- 
ment is constantly at work, and produces results akin in 
their. nature to the survival of the fittest. It is we!l 
known that, on the whole, the turn of the market is 
most delicately balanced. It may be taken for granted that 
no considerable additional draft on the employer's pocket 
would be paid wholly by the employer. The process of 
adjustment would interfere to prevent that. In the long 
run the compensation would be paid neither by the 
employer or the workman, but by the consumer. If it 
could be proved that no such adjustment would take 
place, then the Bill would become impossible. It is just 
vecause we feel certain that it will take place that we 
regard the Bill, as we have said, with moderate favour. 
It has been urged that in the case of coal mines this 
compensating action cannot occur. This is, we think, 
a mistake. We cannot do better than quote the opinion of 
Sir Richard Tangye, a man well qualified to speak because 
of his great experience in trade, and as an employer of 
labour. Writing to the Times of Monday, he says :— 
‘“* As regards minor accidents, such as are incidental to all 
businesses, 1 do not. think the proposals of the Bill are 
likely to be unduly burdensome. Such accidents averag» 
about the same year after year, and it is not difficult to 
estimate their cost; but who is to foretell when an 
explosion will take place, and the extent of the ruin fall- 
ing in its wake? ... Upon whom has the duty of 
providing for the support of the widows and orphans  f 
those killed in mine explosions hitherto devolved? Tkere 
is but one answer; it has been borne by the ratepayers cf 
the district in which the accident has occurred, assisted 
by subscriptions from the charitable in all parts of the 
country. Although technically the Bill proposes to make 
the coalowner en it is recognised that the 
general public will have to pay the compensation by 
the enhanced price of their coals.” Sir Richard goes 
on to suggest that, as in any case the public have to 
pay, it would be well that a national fund should form 
part of the exchequer, out of which compensation could 
be paid. 

Leaving coal mines on one side, we may return to the 
theory of the Employers’ Federation. They hold, 
although they do not say so much in words, that the 
compensating action will take the form of eliminating the 
inferior workmen. ‘As the said Bill essentially con- 
stitutes a fresh bar to the employment of a workman, it 
will in all probability have a prejudicial effect upon the 
working class of the country generally, and more 
especially upon that portion of it engaged in trades 
where machinery is used, and as an immediate con- 
sequence the opportunities of aged and infirm persons 
being able to earn a livelihood will be considerably 
lessened.” There is much force in this contention. Mr. 
W. Thomas, of Aberdare, referring to the operation of 
such an Act of Parliament in mines, writes in the same 
impression of our contemporary: ‘‘ It stands to reason 
that lame men, one-eyed men, short-sighted men, men 
with wooden arms or wooden legs, men hard of hearing, 
men of weak constitutions, and elderly men, &c., are 
more liable to accidents underground than men who do 
not suffer from such infirmities. Naturally, then, the 
first thing employers will do if this Bill becomes law will 
be to rid themselves of all such infirm persons. Has the 
author of this Bill, or have its promoters, given a 
moment’s thought to the dire hardships and the 
incalculable misery the passing of such a measure will 
bring on the many thousands of these infirm and elderly 
people and their families ?” 

We think we have said enough to show that, whatever 
theory may assert, there is no real injustice to the em- 
ployer contemplated by the Bill. We may indeed banish 
entirely all that is involved in the notion of hardship 
and injustice. Sentimental aspects of the question may 
with propriety be excluded from view. The employer's 
firms will under the new Act become so many accident in- 
surance companies; and it is contrary to every past ex- 
perience in trade to believe that they will or can insure 
for nothing. They will, as we have already pointed out, 
maintain stricter discipline and be more careful in the 
selection of their men. They will keep tools, and floors, 
and ladders, and chains, and ropes in better condition. 
They will get rid of the careless men and of those who 
drink, and the result will probably be excellent all round ; 
but the change will have to be paid for. It will represent 
an investment, and the workmen may rest assured that 
they will have to pay their share. There is plenty of 
room for the introduction of improvements, and it is 
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probable that a general system of insurance might be 
found to work very well. Thus, for example, the 
members of the Employers’ Federation might pay pro 
rata into a common fund, and we fail to see how any 
form of legislation could be devised to prevent such a 
combination. But such matters are all questions of 
detail. It may be accepted as proved that a Bill will be 
passed this session, and the energies of those most 
interested should be devoted to the discussion of details, 
so that the Act when it comes may be as good as possible. 
We shall only add now that we shall be glad to see the 
whole question discussed in our correspondence columns 
as fully as is desirable. 


666 
vee 





USE OF DYNAMITE IN GRAVING DOCKS. 


An occurrence of considerable interest to engineering firms, 
chip repairers, and graving dock proprietors took place the 
other day in the graving dock at Aberdeen. The screw 
steamer Ohio, belonging to the port of Sunderland, which 
had some time before gone ashore near Wick, was put into 
dock for temporary repairs prior to being towed to Sunder- 
land to undergo a complete overhaul. It was thought advis- 
able by the salvage contractor, Mr. Armit, of Dundee, who 
was being assisted by Messrs. Alex. Hall and Co., Aberdeen, 
to remove the blades of the propeller before undocking the 
vessel. For this purpose dynamite was requisitioned as 
affording ‘‘ the easiest and ch ¢ method” of carrying out 
the operation. Several charges were blasted, but besides 
completely displacing the propeller blades, the explosions 
played havoc with the skylight of the engine-room, which was 
also otherwise damaged. The walls and bottom of the dock 
itself sustained such shock as to detach pieces of the stone 
structure, and give rise to fears that the damage sustained 
might be even more serious than what was apparent. With 
the view oi establishing a claim for damages against the con- 
tractors, the harbour authorities in Aberdeen have written to 
those in Glasgow, Dundee, Leith, and Sunderland, inquiring 
whether it was the general practice to use dynamite in the 
graving docks of these several ports for any such purpose as 
it had been employed in Aberdeen. Mr. James Deas, the 
harbour engineer at Glasgow, — that dynamite was not 
used in the graving docks, and that it was not even allowed 
in the harbour. Similar replies were received from Dundee, 
Leith, and Sunderland. It is expected that as the result of 
the explosion, the whole structure of the Aberdeen dock may 
have to undergo examination. 





MR. CHANG. 


THE Celestials appear to be at length awakening to the fact 
that there are at once more attractive and lucrative occupa- 
tions than washing clothes and playing poker. Perhaps, too, 
they are beginning, since the rude shake up which the war 
with Japan gave them, to resign, more or less, the dignified 
position of eternal gods, and to metaphorically climb down 
from their shrines and take again to good honest labour. 
Amongst the pioneers of the new movement is one Mr. Chang, 
“a retired native official,’ possibly a namesake of his High- 
ness Li Hung. This enterprising gentleman has foreseen that 
Wuhu, owing to its advantageous position on the Yangtsee, 
must some day or other become an important trading centre, 
and has therefore floated a purely native company, with a 
capital of £80,000, to construct and conduct a large steam 
flour mill there. The corn, which is of excellent quality, will 
be brought from an adjoining province, the grain of Wuhu 
being rather too small and poor to make grinding pay. The 
machinery to be used is, of course, of foreign make, and it is 
only since the conclusion of the war that the prohibition 
against the importation of machinery for changing native 
produce has been removed. At Tientsin there are already 
six mills which are doing very well, as they get a high price 
for the flour, which is much whiter and purer than that made 
by the old Chinese method. We trust Mr. Chang may meet 
with the success which he deserves. It is well known that 
the Chinee is a man of great capacities, and the courageous 
way in which the nation as a whole is taking the healthy 
lesson it lately received makes it worthy of our respect and 
admiration, 


ELECTRO-BURGLARY, 


Tue application of electricity to domestic purposes is 
practised far more largely in the United States than in this 
country. We have perhaps Jaid ourselves open in a measure 
to the reproach of slowness with which our American cousins 
occasionally twit us. The latest development which comes 
from the other side is, however, one which, we venture to 
believe, will, as soon as the necessary arrangements have 
been made, be cordially received in this country. We may 
indeed go so far as to say that it would be nothing short of a 
serious censure on our extensive system of technical educa- 
tion if the new science, that of electro-burglary, is not more 
capably applied in this country than in America. With the 
exception of Germany, there is no nation under the sun as 
careful of the education of its rogues as England. We give 
free lectures on the manufacture of explosives, on the con- 
struction of locks, on the use of knuckle-dusters and fire-arms, 
&c., and the only reason that up to the present time no 
direct instruction in house-breaking is subsidised by the 
State is that those interested have failed to bring the matter 
before the authorities. We feel convinced, however, that 
lessons in electricity would enable English scientific burglars 
to apply electric-tram supply currents to the annealing of the 
plates of bank safes more efficiently than the American 
housebreakers who failed to carry their work to completion 
last week. They were not, of course, responsible for the 
stoppage of the current at midnight, but it was an event 
which they should undoubtedly have foreseen. 


THE LAST STRAW. 


Wiru patient resignation has the British merchant treated 
the increasing encroachments of the insidious German. To 
the British Lion it is but a small matter that a hungry 
dachshund should snap mouthfuls off his prey. He has 
seen with proud indifference his trade in hardware and 
cutlery diminish because he will not pander to the palates 
of the foreigner. He has regarded nonchalantly the decreasing 
sale of English machinery, has observed calmly the Germans 
pick up his trade in sewing machines, ploughs, machine 
tools, agricultural engines, &c., and has done no more than 
growl good-naturedly. But now matters have gone a step 
too far. The last straw has been put on the load. The 
British merchant will surely arise in his wrath. Ploughs, 
axes, sewing machines, rails, ships, locomotives, these wore 
nothing, but when it comes to it that perfidious Germany 





monopolises the trade in mouth-organs in Samoa, things 
have gone too far. It is not as if the trade was insignificant. 
Every one in Samoa plays the mouth-organ, and the popu- 
lation is nearly 87,000 souls. Does Germany imagine that 
she has a monopoly in music all the world over? Is she the 
only nation which can produce mouth-organs at 2s. 11d. to 
4s. 5d. per dozen and sell them retail at 6d. and 1s. each ? 
Mouth-organs! Why we could make whole German bands 
for that price in this country, and would gladly sell them to 
the inhabitants of Samoa at the current prices for mouth- 
organs. 


THE GANGOUT. 


WE hear of the loss of the Russian ironclad Gangout with 
regret. She ran upon a hidden and uncharted reef off the 
Island of Rondoe, Gulf of Finland, on the afternoon of the 
24th of last month, and sank the same evening in fifteen 
fathoms of water. Little seems to be known of the Gangout 
in this country, which is the more remarkable as the data to 
hand indicates that she was a vessel of considerable size and 
power. She was built at St. Petersburg, and launched in 
1890. The material of her hull was steel, and she was pro- 
tected by a 16in. part compound armour-belt, and a 2¢in. 
deck. Her length was 278ft., her beam 62ft., and she drew 
21ft., with a displacement of 6592 metric tons. The total 
indicated horse-power of her twin engines—built at the Baltic 
Works—was 8300, giving # maximum speed of 14-7 knots. 
She carried the following breech-loading guns of Russian- 
Krupp pattern :—One 12in. gun, probably in the turret 
forward, protected by 78in armour; four 9in, guns, presum- 
ably at the corners of a citadel ; four 6in.and ten quick-firing 
guns. She had, moreover, five torpedo tubes. These figures 
are sufficient to indicate that she was amongst the finest 
vessels of the Russian Navy. The coast on which she was 
sunk is of a very dangerous nature, and only last year she 
sustained severe damage in a somewhat similar manner. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


THE meeting of the Institution of Naval Architects, which 
commences on Monday evening with a conversazione at the 
Hotel Cecil, promises to be of unusual interest and excellence. 
it is not only that the papers are very good, but that we shall 
have with us a highly representative body of foreign naval 
architects and engineers. The arrangements which have 
been made for them are admirable, and nothing is needed to 
secure success but a large attendance of our own members 
and associates. As we have already published the full pro- 
gramme in our impression for June 4th, it is not necessary to 
do more here than direct attention to the fact that the 
meetings for the reading of papers begin on Tuesday next at 
the Imperial Institute, South Kensington. 








THE NAVAL REVIEW OF 1897. 


THE morning of Saturday, the 26th of June, 1897, opened 
with an obstinate mist over the anchorage of the great 
fleet at Spithead. Up to eleven o'clock the outlook was 
not hopeful, but at mid-day the clouds began to lift, and 
by the time that the Prince of Wales, upon the Victoria 
and Albert’s bridge deck, could be distinguished leaving 
the entrance to Portsmouth Harbour, glimpses of blue 
sky were seen in the east betokening a change for the 
better. 

But, weather or no weather, the vast crowds who had 
come down to Portsmouth were fully determined to see 
all that they could of the seven huge lines of battleships, 
cruisers, and smaller craft before the Royal Procession 
commenced ; and, as we steamed along, every variety of 
vessel, from the lordly Atlantic liner to the tiny local 
steamboats which ply between Southsea and the Isle of 
Wight, was seen sweeping up and down between and 
around the lines, their decks being one sea of faces and 
heads as visible over the bulwarks. The interest in the 
occasion was intense. 

Singularly enough, the foreign element perhaps 
attracted as much attention as any other. As we passed 
the various divisions of the British Fleet, the vast 
numbers of each class represented in them seemed to 
bewilder the lookers-on. And after remarks had been 
passed upon the Magnificent and Royal Sovereign, the 
very uniformity of the following range of ships for two 
long miles in “ B” line, until the flagship Renown was 
reached, seemed tobe oppressive. It was so with groups 
containing cruiser after cruiser of the second-class type, all 
of similar appearance and size; and the long wicked- 
looking line of ‘‘ destroyers ” even was apparently almost 
too much for the ‘man in the street” to take in and 
understand. It was all too vast for him. The Turbinia 
flying down between the lines, after the procession of 
royal personages, lords and Commons, foreign representa- 
tives and colonial guests had passed along in their several 
vessels, drew all eyes upon her movements; and after the 
review was over, it was of the foreign vessels that we 
heard everyone speaking. Those which seemed to possess 
the highest interest were the Lepanto, Wien, Brooklyn, 
and Rossia, all of which are engraved this week in our sup- 
plement, and the Fuji, which we illustrated and described 
some time ago. The first is a worthy representative of 
the great unarmoured cruisers of Italy, being of 14,400 
tons displacement, or 200 tons more than the Powerful, 
and of equal length to the United States armoured 
cruiser, moored near her in line ‘“‘ A”’—viz., 400ft. She 
was built at a time when double skins were developing, 
which were expected to be more effective than side 
armour protection. Her ay og is very striking, 
and although the engraving does not exhibit the main 
armament in a very conspicuous light, owing to the 
encumbrance of awnings, when these are removed the 
Armstrong 110-ton breech-loaders give a silent dignity to 
this beautifully designed ship. 

The Wien, being the leading ship, was much noticed. 
Her ponderous armament and substantial appearance, on 
so inconsiderable a proportion of tonnage, puzzled all the 
uninitiated, who tried to find her representative in the 
British divisions ; but experts present were of course well 
aware that her small coal capacity would never permit 
her to be of service in the Navy of our Empire, whose 
ocean tracks extend from east to west and from north to 
south, 





The Brooklyn focussed the gaze of each observer 
present. Our engraving, which is taken at an excellent 
angle for showing her idiosyncracies, illustrates the 
appearance of her three huge funnels, and diminutive 
fighting towers, also her great freeboard forward, and the 
“‘tumble-home ” of the sides at the waist. The scattered 
gun positions stand out boldly; but their proximity to 
one another on the broadside would seem to indicate a 
possible danger of the fire of adjoining guns fouling one 
another. Atthe same time it was felt by many experts 
that she would be an awkward enemy to tackle, and that 
she could give and receive many a hard knock. 

The Rossia’s enormous length of 480ft. between per- 
pendiculars—only 20ft. less than the Powerful—is very 
apparent in the engraving; also her considerable free- 
board and fine sheer fore and aft. Her masting is co 
inferior that it very much takes away from the symmetry 
of her design. She has a splendid set of Belleville boilers 
in palatial boiler rooms, and her main deck batteries are 
unequalled for size and power. 

The Fuji came in for a great amount of iaudation, thanks 
to the skilful arrangement by which, though very similar in 
design to the Royal Sovereign, she has capital freeboard, 
combined with excellent protection in thin hoods of the 
main armament; also her powerfully-framed fighting 
tops upon steel brackets—a modification probably intro- 
duced in consequence of the disasters which occurred to 
fighting tops at the battle of Yalu. 

We shall possibly return to the question of the Naval 
Review, as a remarkable event in naval constructive his- 
tory, on another occasion. 








MUNICIPAL ELECTRICAL ASSOCIATION.— 
SECOND ANNUAL CONVENTION. 


Tue second annual Convention of this body was opened 
in the Mayor’s Parlour of the Manchester Town Hall at 
10 a.m., Wednesday, 30th June. It was intended that 
the Lord Mayor of Manchester should open the meetings, 
but he was detained by other business, and in his absence 
the President, Mr. C. H. Wordingham, city electrical 
engineer of Manchester, took the chair and proceeded to 
give his address. 


After some preliminary remarks the President said that they had 
every reason to be proud of the progress which had been made, 
The roll of membership already reaches 139, of which number 
51 are engineers, 41 are committees, and 47 are asssociates, The 
objects of the Association appear now to be much better understocd 
by the technical public than at first, and there seems every reason 
for congratulation that the Association was formed, and that the 
lines of its constitution were those decided upon. Evidence has 
been forthcoming that the Association is already much appreciated 
by all classes of municipalities, not least by those smaller and more 
remote ones which find in it a means of keeping in touch with 
what is going on in the electrical world. He pointed out that the 
various directions in which the Association might be of use were £0 
ably set forth by their former president, Mr. Arthur Wright, ard 
the field described was so extensive, that he thought it was 
unnecessary for him to add much toit. There were, however, one 
or two suggestions which he might make. If carried out, they 
would, he believed, be of great use to members, and they might be 
initiated at once. He then proceeded :—‘‘ All those in charge of 
astation must have felt the difficulty of laying their hands at short 
notice on suitable men for various kinds of work. I am not 
alluding now to heads of departments, but to workmen, and those 
minor assistants such as draughtsmen, inspectors, and others of 
whom a plentiful supply exists, though not available for 
want of suitable organisation. I would suggest that the 
Association might keep a register of the various classes, and 
enter therein the names of suitable men seeking employment, on 
certain conditions, the leading ones being :—(1) That the candidate 
is propozed and recommended from personal knowledge by a 
member of the Association, and is supported by two other members 
from trustworthy information. (2) That he produces at least two 
testimonials from former a such employers not being his 
proposers or supporters. (3) That he gives an account of his ex- 
perience sufficiently detailed to enable an — to form an 
estimate of the training he has received. If this suggestion were 
carried out, there would be compiled a list of men of good charac- 
ter and of suitable attainments, and any member of the Associa- 
tion having a vacancy would be able to apply to the secretary, 
and would be practically certain of obtaining an efficient man. 
The convenience of this will be patent to everyone who has charge 
of a station, and I feel sure that such an organisation would be of 
immense practical service.” 

He then suggested that the Association might do good work 
in the way of promoting the sale of plant removed to make room 
for more powerful machinery. He looked forward to the Associa- 
tion later on being in a position to make arrangements for tho 
practical testing and stamping of electrical fittings and apparatus, 
for he felt convinced that only by some such means will the smaller 
towns be able to secure good work being done on their circuits. After 
a reference to the question of the status of munici engi- 
neers, he insisted upon the importance of the duties discharged by 
municipal electrical engineers, and felt that there is another side to 
the question. He had met some of these gentlemen who seemed 
to take an altogether exaggerated view of the importance of their 
office, appearing to think that all other departments of the cor- 
poration were insignificant compared to their own, and that the 
officials connected with them were hopelessly unenlightened and 
behind the times. Much can be done electrically, but it was not 
probable that the entire machinery of a municipality would be 
wholly worked in this manner for some time to come. 

While speaking of their duties, he would wish to point out a pit- 
fall which awaits engineers no less than ordinary mortals, and that 
is the danger of being led away by a fashion—a fashion often 
brought about by what, to use a modern word, is known as 
‘*booming.” A type of plant, a dielectric, a system of working 
supposed to be new is introduced. It operates successfally in one 
or two cases. Immediately there is a chorus of praise. Every 
other method, and every other type of plant is condemned. The 
fashion is set, and everyone must rush to make alterations, or he is 
supposed to be behind the times, witnout intelligence, and ignorant. 
On what evidence is the change made? Often on none at all 
worthy of the name. Let every engineer make bis own direct 
inquiries. Let him try the new thing on a limited scale, and get 
his own experience of it. Lt him use his own reason, and care 
nothing for what he hears, unless it be proved ; and then let him 
weigh well the advantages and disadvantages, and consider whether 
after all the old methods are not as good as the new, or better ; 
and then let him make up his mind to act quite irrespectively of 
what other people may think. The speaker ventured to prophesy 
that, in the long run, he will find that he has done better, not only 
for the undertaking with which he is connected, but for himself 
and his own reputation, than if he had been in the fashion. 

He then dealt at considerable length with the question of pro- 
viding adequate staffs. They must be adequately paid, andin the 
case of large towns they must be paid such salaries as are at least 
as good as, and preferably above, those paid to the engineers ia 





charge of smaller stations. This is a sine gud non, for whether 
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rightly or wrongly, a man will naturally always prefer to be chief 
of his own little station rather than be an assistant at the same 
salary ina larger station. Next there is the problem of filling up 
vacancies occasioned by the removal of assistants. Whatever the 
system of supply adopted, there is in every station a large amount 
of detail work peculiar to that station, and no stranger coming in 
fresh to the work was of the slightest use as an assistant until 
several months, or at any rate a good many weeks, had elapsed. 
There should always be a large number of understudies in a large 
works, ready to step into the shoes of the man ahead of them at 
amoment’s notice. How were these understudies to be provided ? 
In his opinion there is but one way, and that was by the taking 
of engineering pupils. There was everything to recommend this 
practice, and nothing substantial against it. Central station work 
is a specialised form of engineering. It can only be learned in a 
central station, and therefore it is as well to recognise at once that 
the work must be taught. 

What he considered an ideal arrangement of staff is the following : 
—Each year a certain number of pupils, say three, would be 
selected carefully by the engineer from men who had just com- 
pleted their education at a technical college, and who had if 
possible had experience for a year or two in mechanical workshops, 
Such men would be useful very soon. They would be articled for 
two years. At the end of that time, if vacancies existed, they 
would become junior assistants, and would be paid a moderate 
salary. If no vacancies existed, they would readily find employ- 
ment as assistants in smaller central stations. When they had 
become assistants, or had left, there would be in the works three 
pupils each with a year’s experience, and three new pupils. Those 
who were selected to remain as junior assistants would be com- 
petent to take charge of a shift, and would remain with small 
annual increases of salary as assistants until the principal 
assistant left, or some suitable berth offered in another station. 
The chief assistant would have under him the junior assistants, 
and it should be the policy of the Corporation to retain this chief 
assistant permanently, provided, of course, that he rendered loyal 
and efficient service to the undertaking. 

The President concluded by thanking the members of the 
Council for the energy which they had displayed in conducting the 
business of the Association during his presidency. 


After a vote of thanks had been moved to the Presi- 
dent, Mr. John F. ©. Snell, the borough electrical 
engineer of Sunderland, read an abstract of the following 
paper upon ‘The Generation of Steam,” of which we give 
an abstract below. 


Few matters can be of more importance to a central station 
engineer than the means by which steam is raised in his station. 
The selection of the type of boiler, the proper treatment of the 
feed-water, the method of firing, the general economy of the steam- 
raising appliances, and the upkeep of the plant, are all factors 
which engage the serious attention of the designer. The object 
of this paper was to bring before them the types of boilers in use 
and details in connection with them ; so that they may be discussed 
to their mutual advantage. 

Lancashire.—A Lancashire boiler takes 69 square feet of floor 
space ; and costs erected £76 without, and £99 with, an econo- 
miser per 10001b, maximum evaporation. The average pressure 
is from 120 lb. to 1501ib.; but there are many in use working at 
2001b, pressure. A Lancashire boiler cannot be considered com- 
plete without an economiser in series with it ; for the temperature 
of the exit gases not infrequently exceeds 600 deg. , whereas after 
leaving the economiser the temperature is reduced to about 
300 deg. This boiler is very generally favoured ; and certainly 
in the author’s opinion is hard to beat. It is economical ; 
both in evaporative duty and in cleaning; in the latter item, 
probably the cheapest of ail boilers.. After having had charge of 
six of this type, the author has found that a 30ft. by 7ft. 6in. costs 
about £9 per annum for flue cleaning and inside cleaning. This 
figure does not include re-grinding of any valves, or repairs to 
fittings ; but solely the cost of the boiler cleaning. At the same 
time it can be forced to burn over 30 lb. of coal per square foot of 
grate area if needed, though, of course, with a decrease in the 
evaporation per pound of coal. It also can be economically worked 
by either hand-firing or mechanical stoking. 

Water-tube.—This has for its chief advantage small floor space, 
the space required being 34°4 square feet, and the approximate 
cost £96 erected per "1600 Ib. evaporation. It is a quick steam 
raiser, and greater safety at high pressure is also claimed. The 
disadvantages usually advanced are :—Small steam space, wetness 
of steam, frequent repairs to firebrick lining, and costliness in 
cleaning. The author has had to deal with over a dozen of these, 
and certainly believes in the advantages enumerated, and does 
not think that steam will be necessarily wet if steam receivers 
are added to the drum; also if the firebrick lining be tied 
into the brickwork here and there, the bulging is much reduced 
and the lining does not fali in. The cleaning is certainly 
a costly business comparatively ; but presumably this type would 
only be adopted where the water is either naturally soft or is 
treated before entering the boiler, thereby allowing the boiler to 
steam for longer periods. It is of the greatest importance that 
steam should be able to be raised quickly in a stand-by boiler, and 
a water-tube is certainly the quickest steaming boiler, and pro- 
bably the safest in such a case. There is probably more fuel 
required to keep this boiler up to pressure when standing by than 
is required by a Lancashire. It is more difficult to keep an even 
steam line, and a fireman needs to be specially used to this type. 
It is economical in evaporation ; and the temperature of the exit 
gases is often as low as 250 deg. Fah., when not fired too hard, 
which means a high efficiency. The cost of cleaning a boiler, 
evaporating, say, lb. per hour maximum, with a fairly soft 
feed, may be taken at £24 12s, per annum, including cleaning of 
flues, scraping tubes, repairs to firebrick lining, and occasional 
replacement of a tube, Hutton gives the average life as being 
fifteen years only, but it is presumed this only applies to the 
tubes; and the drum and headers should be as long lived as 
any Lancashire or other type of boiler. 

** Economic.”—This boiler has been adopted in many stations, 
especially in London, from the comparatively small floor space, 
combined with small headroom required ; it requires 34°4 square 
feet floor space, and costs about £94 per 1000 lb. evaporated. It 
is also a quick steam raiser, and to some extent combines the 
advantages of both Lancashire and marine boilers. The cleaning 
costs about £20 per boiler per annum when worked hard and with 
fairly hard feed-water, and the upkeep about two-fifths of a penny 
per unit generated. 

Marine,—This type has been adopted in some provincial stations, 
It requires only about 25 square feet of floor space, and costs 
about £100 per 1000 lb. evaporated, when not forced. The 
cost of cleaning may be taken at about £18 per annum. The 
average life of the builer may be taken ateighteen years, Tosum- 
marise, the water-tube boiler takes up the least floor space per 
1000 lb. evaporated—except the marine—and costs most for clean- 


though having a large volume of water to raise in temperature, 
after twelve hours’ standing say from 323°8 deg. Fah.—the tempora- 
ture of steam at 80 lb.—to 352°5 deg. Fah., the temperature at 
125 Ib, after each lay-by, yet does not lose so much by radiation 
or absorption by brickwork as a water-tube. 
The treatment of feed-water requires more attention than is 
frequently given to it. The author knows of certain stations 
where very hard water is used; and is pumped cold into the 
boilers. A boiler fluid is certainly periodically pumped in ; but 
it will be agreed that the boiler is not the right place in which to 
precipitate the salts, and cold feed in these days should be out of 
the question. 
First, as to treating the water. The author has had two different 
water softeners in his charge ; and in both cases the water—in one 
case 174 deg., and in the other 204 deg.—has been reduced to 
some 4 deg. or 5 deg. of hardness, and at a small cost, and with 
the further advantage that the plant takes up but little floor space. 
When it is remembered that ,';1n. scale means an increased con- 
sumption of coal of some 9 per cent., it will be seen how necessary 
this treatment is. At Sunderland there is an evaporative ‘con- 
denser, and as the water is some 204 deg., and contains a large 
proportion of the less easily reduced sulphates, the installation of 
it was the more necessary. The hot-well water is pumped through 
an oil extractor, and the make up feed-water is obtained Promega 
town main, undergoing treatment by the softener before use. This 
should be the bost method for treating feed-water, both for 
economy and scale reduction. Heating the feed-water is again 
important, because every 10 deg. rise in temperature results in a 
saving of one per cent. in fuel. 
It is surprising that forced draught is not more frequently 
adopted. Mr. Patchell has fixed an apparatus at the Maiden-lane 
Station, and his excellent results were read before the Institution 
of Mechanical Engineers. The closed ashpit system with fans, such 
as Fothergill’s and others, gives, of course, a far higher rate of 
combustion than with natural draught; and so with the steam 
jet system as fixed at Islington and other stations. The produc- 
tion of a larger indicated horse-power from the same boiler, which 
results from the adoption of forced draught, and the enormously 
increased evaporation when required, cannot fail to commend it. 
This system, combined with a quick feeding mechanical stoker, 
should obviate any fear of smoke nuisance ; the emission of black 
smoke being the disadvantage of forced draught, when the fire 
is hand fed. Mr. Crompton has tried petroleum refuse, or astatki, 
at Kensington, and owing to the high calorific value of the fuel—as 
in all fuels containing a large proportion of hydrogen—and the 
comparatively small cost of the requisite fittings, it may prove a 
valuable adjunct to boiler equipments, to be used at least in an 
emergency. 
The author has not touched upon superheating, it having 
been thoroughly discussed at various meetings of the Insti- 
tutions of Civil Engineers and Mechanical Engineers, during the 
last twelve months. That this is certainly a source of economy in 
a station there can be no doubt ; Edinburgh, for example, having 
given excellent results; and perhaps the vice-president, Mr. 
Newington, will give us his opinion on this matter. 


Mr. J. J. Steinitz, the borough electrical engineer of 
West Ham, then read an abstract of his paper on ‘‘ The 
Generation of Steam.” 


The efficiency and economy of the generation of steam are 
dependent on:—(1) The type of boiler; (2) the fuel; (3) the 
water ; (4) the stoking arrangements; (5) adjuncts to the boiler, 
such as economisers, feed-heaters, superheaters, and forced 
draught. The types most commonly in use in electric lighting 
stations in this country are :—Lancashire boilers ; tubular boilers 
of the Babcock and Wilcox type; marine type boilers. All these 
are so well known that a description is unnecessary, but one or two 
of their characteristics are interesting. In a correspondence the 
author had recently with a well-known firm he was somewhat 
surprised to find them advise him not to have cross tubes fitted in 
the flues of Lancashire boilers. Even if the circulation is not 
increased much—and one naturally thinks it is—it seems that the 
flue by the insertion of these tubes is considerably strengthened. 
Good circulation is the salvation of a boiler. It is governed to 
some extent by the working pressure, consequently the water-tube 
type has had the advantage. The question of the pressure at 
which a Lancashire boiler may be worked is of importance, and it 
is noteworthy that quite recently one large firm, builders of this 
type, advised the use of tubular boilers for all pressures over 
120 1b. As regards the life of this boiler, so much depends on the 
nature of the feed-water used, and the care taken in cleaning, &c. 
that any stated time might be misleading. With good water and 
ordinary care, the average life of this type is about twenty years, 
without any reduction in the working pressure being called for or 
necessary. With tubular boilers of the Babcock and Wilcox type 
the pressure can be raised considerably above that usually raised 
in Lancashire boilers. As to the life, it can hardly be given, as a 
few tubes will at any time make it practically as good as new. 
The repairs and maintenance of this boiler will in most cases be 
considerably in excess of the amount spent on a Lancashire boiler. 
Cleaning is a longer job, and the chances of trouble or an accident 
from a defective joint are considerably increased as between the 
seventy or eighty joints on a Babcock and Wilcox, and the one or 
two joints on a Lancashire boiler. The circulation is very good, 
and the evaporation per lb, of fuel consumed very high. 

The marine boiler has proved an unqualified success where- 
ever it has been adopted. The average life would be rather less 
than the Lancashire boiler, owing to the difficulty in cleaning it. 
Many are the efforts made by engineers to stop either pitting or 
scale forming on the tubes and plates. One arrangement struck 
the author as being rather neat, atleastin theory. It was described 
by Mr. Dolby at the Institution of Civil Engineers some years ago. 
Another plan the author has seen adopted at sea is to give the 
inside of the boiler a good coating of coal tar. Instead of clean- 
ing the boilers every three weeks, every eight weeks was quite 
sufficient. 
With regard to fuel, all the author can say is, that one must be 
guided by the locality in which the steam has to be generated, and 
that controls the cost ; the bye-laws of the town with reference 
to smoke nuisance, and the stoking arrangements employed, 
In all cases, and whatever boiler may be in use, it is undoubtedly 
necessary to have good water. In many districts the water has to 
be treated, and it most certainly pays the user of steam to have 
this treatment effected outside the boilers. If surface condensers 
are used a certain amount of oil will get into the water, 
and if not dealt with carefully will most probably play havoc 
with the boiler. This will be the result with all boilers, though 
robably an accident would be more likely to happen with a 
me of the tubular type. A coke filter used intelligently 
will be found to be all that is required. The author under- 
stands from Mr. Proctor, of Bristol, that he has adopted an 
ordinary cream separator to deal with his condensed water. 
We now come to one of the most interesting considerations in 
tion with the generation of steam. The main question at 





ing, and is said to have the shortest life. The L hire type 
requires the greatest floor space, and costs less for cleaning ; and 
is known to have a very long life. Either type is now built for the 
extra high pressures, though the water-tube would probably cause 
the least destruction in the event of an explosion. The water-tube 
is the quickest steamer, and the Lancashire probably the slowest, 
but certainly gives driest steam. Another point which is frequently 
not attended to is the inspection of the boiler during construction. 
The author thinks it advisable that the station engineer should do 
this, and test his own sample strips, or be present at the tests, 
An evaporative trial of each boiler should be insisted upon, or of at 
lez st one of several similar boilers installed, and is of course gene- 
raily done. 

Another saving may be effected by the shutting off of boilers as 


first is hand-firing v. mechanical stoking ; but after one has made 
up one’s mind to the advantages of the latter system, which, with 
the exception of a few special cases, is inevitable, one is met with 
the question of coking v. sprinkling stokers, 

The advantages accruing from the use of mechanical stokers 
are:—Immunity from creating a smoke nuisance ; this is not of 
vital importance to us all at present, but the time must come 
shortly when the public will have recognised that the creation of 
smoke is not a necessity, and will insist on the nuisance being 
abated. By that time mechanical stokers will probably be 
adopted as an easy and economical way out of the difficulty. 
That a smoke nuisance may be avoided by very careful hand-firing 
and the use of the best coal is admitted, but it is almost impos- 


condensation, and wet steam reached the engine. 
instance, he believed that in actual work at the Edin- 


— 
struggle through—with perhaps an occasional summons—o 
inferior quality; while with mechanical stokers the commons” 
slack can be used with advantage, with no prospect of trouble and 
there will be a large reduction in the coal bill. , 

The reason for the ony of fuel is partly due to the fire bein 
always clear. Again, not only do you get better results from youn 
boilers but the economiser is more efficient, and the flue gases do 
not carry so much smoke with them, so that the greatest heat is 
obtained in the furnace. 

With a mechanical stoker and conveyor properly arranged, ong 
man can attend to the firing of five boilers with two furnaces each - 
with hand-firing it is almost impossible to get more than four fur. 
naces attended to by the very best of stokers. ‘I'he saving, there. 
fore, in stoking five boilers mechanically would be three men’s 
against seven men’s, a saving of £6 per week. Against this there 
is the cost of working the mechanical stoker, 3s. per week ; the 
interest and sinking fund on the outlay, 17s. 10d. per week ; and 
the repairs and maintenance of the stokers, 13s. 5d. per week : 
or a saving of £4 5s. 9d. per week, independently of any saving 
by the use of cheaper fuel. 

Probably, of all the adjuncts to a boiler none is more used or 
better known than the economiser. Fitted as they generally are 
with mechanical cleaners, the maintenance is very small, the 
repairs are, or ought to be, few—in fact, except for its very appa. 
rent advantages, it might be installed, set to work, and then be 
completely forgotten. 

The few difficulties in the way of superbeating being general] 
adopted are being rapidly overcome. Knowing as we do thata small 
degree of superheat only slightly in excess of saturated steam pro- 
duces a disproportionately large beneficial effect, there ought to 
pe — good reason for superheaters not being more generally 
adopted. 

= studying the economical generation of steam the effect of 
forced draught must not be neglected. In most cases one hears 
of enormous savings in boilers under forced draught against those 
without, but one never hears of any debit for inducing this 
draught. In dealing with the smoke question, forced draught will 
undoubtedly be worth very careful consideration, and in suitable 
places, where coal and coke dust can be obtained at a nominal 
price, be simply invaluable. In fact, the use of this fuel is im. 
possible without a forced draught. 


The discussion upon the two papers was taken at once, 
and was opened by Mr. R. E. B. Crompton, who said 
that the generation of steam was a most important sub- 
ject. He did not agree that the water-tube boiler was 
a bad type because it was liable to produce wet steam ; as 
a matter of fact there was no boiler which would better 
stand forcing. The boilers of the Powerful and 
Terrible clearly proved this assertion. Last winter, 
owing to the bursting of a steam pipe at the Kensington 
station, all the boilers but one were shut off; this was a 
Babcock and Wilcox 360-horse power, supposed to give 
9000 Ib. of steam per hour, but when pressed it gave 
20,000 lb. of drysteam. He did not feel equal confidence 
in other types, and thought it superior to the Lancashire 
type. In Mr. Steinitz’s paper the author makes out a 
saving of £6 a week in wages with three shifts, but re- 
considered, this is quite an exceptional case. He should 
not himself recommend coking stokers, but other classes 
gave better results. Superheating was rapidly advancing 
in favour. Messrs. Babcock and Wilcox recently put in 
a superheater with small tubes in a proper position with 
excellent results ; the leakage from the joints of the steam 
pipe was entirely stopped ; in one case 400 deg. of super- 
heat were added at the boiler, and owing to condensation 
in the steam pipes the superheat was only 50 deg. at the 
engine. A saving of 15 per cent. on the fuel was 
obtained. 

Mr. Gibbings, of Bradford, considered that local circum- 
stances affect the choice of the special type of boiler, 
which is also largely governed by the class of water 
available. There was also the question of induced 
draught as opposed to forced draught. He preferred the 
former, as by its means a full draught was obtained right 
through the furnace, and not a mere localised effect close 
to the nozzle of the discharge pipe. Economies stated 
in percentages were often very deceptive to electric 
lighting committees, who expected to add up all possible 
economies and deduct them from the original sum laid 
out, in fuel or whatever was the subject under con- 
sideration. 

Mr. Raworth, of the Brush Electric Engineering Coim- 
pany, had come to learn and not toteach. He admired the 
courage of the authors of the two papers in discussing 
the relative merits of the Lancashire and water-tube 
boilers in a place like Manchester, which was built upon 
the Lancashire boiler. He gave an interesting sketch of 
the historical development of the present types of boilers 
from the early wagon and egg-ended types. When he 
began to design central stations, the Lancashire boiler 
was built for only 801b. pressure. He saw the Babcock 
boiler, and found that for the same outlay he could obtain 
150 Ib. pressure. It is now, however, possible to get 
Lancashire boilers for this pressure also. Whereas 
formerly a boiler efficiency of 50 per cent. was accepted, 
they now asked for as much as 77 per cent., and he had 
been able to get 74 per cent. efficiency. With respect to 
wet steam, it was difficult to say in most cases whether 
the particular boiler in discussion gave wet steam or not. 


Long steam pipes, of course, caused a great amount of 
For 


burgh Station Prof. Kennedy obtained an E.H.P. with 


a Willans engine for 31 lb. of steam, whereas the same 
power was obtained at Thames Ditton for 24 1b. of steam, 
condensation in the steam pipes being present in the 
former case. 
detailed, the thicknesses of plates, sizes of rivets, &c., being 
given, and it was hard on the contractor to expect 
efficiencies impossible of attainment with the specified 
particulars. 


Boiler specifications were always very 


Mr. Arnot, of Glasgow, said the Babcock and Wilcox 


Co. built boilers of several types, and he should like to 
‘|know to which of these types the details given in the 
papers applied. In Glasgow he had three of these boilers, 
with tubes only 1jin. diameter; but the water was very 
pure; in fact, he might say it was too pure, as there was 
free oxygen, which caused pitting. The quality of the 
fuel also required due consideration, and he thought the 
mechanical stoker must give better results than could be 
obtained by hand firing. Mr. Steinitz had referred to 
repairs of tubes, but repairs of brickwork should also be 








quickly as possible on a decreasing load. The ‘‘stand-by” losses 
cannot differ very largely in either type of boiler, the Lancashire 


sible to get three shifts of careful stokers, and almost as difficult to 
get an engineer to continue buying the best coals if he can 


taken into account. In Glasgow they had also the wet back 
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marine type boiler, but they were poor steam raisers, 
and on close days it was difficult to get a good draught; 
they were, however, more economical than the Babcock 
type. He considered that a stoker could attend to six 
furnaces, and not four only, as stated in one of the papers. 
He thought £100 as the cost of a boiler per 10001b. of 
water evaporated rather low, as in Glasgow they paid 
£1000 for a duty of 6000 lb. evaporated. 

Mr. Norbury, of Galloways, thought the Lancashire and 
Galloway types would be difficult to beat. Of course a 
cotton mill was a very favourable consumer of steam, as 
the load was constant. Some time ago his firm made up 
their minds that it would be best to go in for another 
type of boiler for high pressures if the Lancashire could 
not be built for 2001b. They visited the United States 
and the Continent of Europe, and considered that either 
the De Naeyer or the Steinmiiller type was the best, and 
put down plant at their works to build the latter type. 
They spent a great deal of money, and could not get so 
good an efficiency as with a Galloway boiler; so now they 
had given up the tubular boiler of the Steinmiiller type, 
and were making both Lancashire and Galloway boilers 
for working pressures of 2001b. per square inch. 

Mr. Kolle, of Messrs. Babcock and Wilcox, said the 
remarks of Mr. Norbury were a feather in the cap of his 
company. The Galloway Company had taken up the 
Steinmiiller boiler as the next best to the Babcock, and 
had found it no good. Messrs. Babcock and Wilcox had 
built twenty thousand boilers, which was a proof of the 
good qualities of their work. One of their boilers had 
recently been installed in Messrs. Allen’s works, and 
ran at lb. pressure. During a test of seventy 
hours’ duration, when steaming hard, it had evaporated 
12:47 lb. of water per pound of combustible, and during 
another test 11‘°91b. There was a decided tendency to 
use larger units and superheaters. His firm had recently 
supplied a superheater to a South Wales colliery for the 
special purpose of neutralising the condensation which 
previously took place between the boilers and the winding 
engines. He instanced various towns where the Babcock 
boilers were used in the electric lighting stations, and 
said that doubtless the water-tube boiler was dearer than 
the Lancashire type for low pressures. 

Mr. Gregory, of Messrs. Musgrave and Co., Bolton, 
said that the test made by the insurance company, 
referred to by the author of one of the papers, was made 
with slack costing only 5s. 6d. to 5s. 9d. per ton. (A 
speaker pointed out that the slack was of pretty good 
quality, as its heating value was 13,746 thermal units.) 

A member from Halifax then pointed out that several 
authorities consider hand firing quite as good as 
mechanical stoking. He thought, however, the stokers 
had the advantage of saving in wages and avoidance of 
opening the fire doors. General conclusions should not 
be drawn from the figures quoted on page 7 of Mr. 
Steinitz’s paper. He was in favour of sprinkling stokers 
for electric light stations. His station got 1000lb. more 
water evaporated out of a boiler by using that method 
than with the coking system. He cited the case of a 
cotton mill where a superheater was used with an engine 
of 1000-horse power; the steam was superheated 150 deg., 
and after three months’ experience a fuel economy of 
15 per cent. to 20 per cent. had been obtained ; the appa- 
ratus had given no trouble. The oil used in the pe 5 
had been cut down to one-half, whereas the temperature 
of me steam had been raised from 300 deg. to 520 deg. 
Fah, 

Mr. E. R. Dolby, Westminster, said he thought it 
would add to the value of the discussion if some member 
would describe his experience as to the cleaning of the 
small superheater tubes, and whether any special method 
of cleaning had been found necessary when the super- 
heater was placed in its proper position, viz., at the end 
of the furnace tubes. Was there any better systém than 
that of using a steam jet? His own experience was 
limited to the use of a Schwoerer superheater with 
Lancashire boilers. 

Mr. Tremlett Carter, of London, said no general rules 
could be given for the choice of a boiler; it would 
depend entirely upon the class of fuel. Bituminous coal 
should not be used with a Babcock boiler. To get the 
best results he had great faith in the mechanical stoker, 
but the stoker ones be chosen to correspond with the 
class of fuel—a coking stoker for the bituminous and 
caking coals, and a sprinkling stoker for coke and for the 
varieties of non-caking coals. 

Mr. Crosland, of Manchester, thought Mr. Snell’s 
paper very good. He took exception, however, to his 
remarks re = by the electrical engineer, and 
thought it would be much more thoroughly done by 
an inspector employed by the insurance company. 
Referring to the paper by Mr. Snell, he observed that 
the author obtained an evaporation of only 7 lb. of water 

er lb, of Welsh coal, he should have expected to see a 

tter result. He noted that the author claimed a saving 
of 25 per cent. of fuel for the mechanical stoker.- He 
should very much like to have those tests repeated in his 
presence. He had never found any such economy; in- 
deed he thought there was nothing to choose between 
hand and mechanical stoking on the score of economy of 
fuel. He had had a very long experience, and had made 
tests upon all kinds of stokers since the first were intro- 
duced twenty-five years ago. The advantages of the 

mechanical stoker were that unskilled labour could be 
employed and poorer fuel could be used. In the papers 
the question of draught had been left out, but it was all 
important—nothing had been said about the chimney. 
The poorer the fuel the better the draught must be to 
burn it efficiently. If a saving of 20 per cent. could be 
made by mechanical stoking, all would hasten to use it. 
Forced draught was an important point for consideration 
in old stations with small chimneys, and increased 
draught would largely relieve the difficulty. As to super- 
heating, condensation should not be allowed to occur, 
pipes should be efficiently covered. It was rare to find 
the steam pipes La. pd covered. From tests he had 
made, he had proved that the Babcock boiler produced 


fairly dry steam. He did not place any faith in some of 
the high evaporative duties quoted, and he knew that in 
Manchester, even with the aid of the Green’s economiser, 
they could only evaporate 9 lb. of water per lb. of coal. 

Mr. Hammond, of London, said that very often a good 
efficiency in the electrical part of the plant was spoilt by 
very low efficiency in the use of the raw materials, coal 
and water. There were great losses between the furnace 
and the cylinder. In Leeds they had had two or three 
years’ experience. In 1895 the coal consumption per 
unit generated was the lowest in the United Kingdom ; 
and in 1896 it was 0°3d. per unit delivered. The gene- 
rating plant consisted of Lancashire boilers, which were 
not forced, and they used sprinkling mechanical stokers 
and jet condensers; the overflow water was at 100 deg. 
Fah. They had no steam ring, having grown beyond it. 
At the first extension he did away with the old steam 
ring for good steam pipe, and delivered direct to the 
engines, having only a few feet of condensing surface. 
There was no superheating at Leeds. At the Hotel Cecil 
steam turbines were used, and a consumption of 45 lb. of 
steam per kilowatt non-condensing was specified. In 
actual work the results came out rather higher than was 
expected, and by adding a superheater the actual con- 
sumption was reduced 10]b. per kilowatt. 

Mr. Kershaw, of Shoreditch, said the dust destructors 
had been in use at their electric light station for three 
months, and a steam pressure of 1501b. to 2001b. was 
easily obtained. Forced draught had been used. With 
natural draught 25 per cent. of clinker was obtained, 
while with forced draught 33 per cent. was obtained; but 
probably the latter figure would be reduced. 

Mr. Sayers said that on the Clyde the great question 
was induced versus forced draught, and he referred mem- 
bers to a recent paper on the subject by Mr. Matthew 
Paul, of Dumbarton. 

Mr. Andrews, of Hastings, had used forced draught for 
six months, and had got better economy in fuel con- 
sumption, but lost tubes. It was suggested that probably 
the more rapid circulation of the water would account 
for the deterioration in the tubes, and by distributing the 
load, the fuel economy had been maintained, while avoid- 
ing loss of tubes. One stoker attended to six furnaces 
in three boilers. 

Mr. Geipel, of London, quoting Prof. Unwin, said the 
furnace settled everything. Mr. Snell said the furnace 
can be forced to burn 30 i. of fuel per square foot, but 
the locomotive used as much as 90 Ib. per square foot ; 
it entirely depended on the draught. Mr. Kershaw 
stated that with the dust destructor a steam pressure 
of 150-200 lb. was obtained ; this proved nothing, as it 
had been shown that a consumption of coal of about 
24 lb. per hour would suffice to do the same if steam 
were not being drawn off. He had designed a plant with 
an economiser so arranged that the gases, after leaving the 
economiser, passed round the flues of the idle boilers to 
keep them warm; this plan had, however, not been tried. 
Superheating was doubtless desirable, but would increase 
salesiia in the steam pipes; superheating should be 
carried on close to the engines if possible. 

Mr. Tettinsor, of Dundee, had a surface condenser 
which had given a great deal of trouble, and the coke 
filter used for freeing the condensed steam from oil was 
useless, and had to be abandoned. He should like to 
know the experience of other engineers. 

Mr. Sayers stated that he believed a cream separator 
had been found satisfactory for the purpose. 

Mr. Wordingham, of Manchester, said the cost of 
keeping boilers and pipes hot was very great, but if the 
economy in fuel consumption at Leeds was obtained by 
having no duplicate steam pipes he thought ita radically 
bad system. 

Mr. Snell then replied, and pointed out that Professor 
Kennedy used the dry-back marine type of boiler with 
success; he did not consider a Lancashire boiler complete 
without a Green’s economiser. Station engineers should 
not specify all the details of thickness of plates, sizes of 
rivets, &c., in boilers, but should give the leading dimen- 
sions and evaporative duty aud leave the rest to the 
boiler maker. It would be best to employ the insurance 
company to make tests. He was sorry no one had dealt 
with the question of electrically-driven feed pumps, as he 
thought it a means of economy. 

Mr. Steinitz, in his reply, stated that at Bedford a 
small chimney and forced draught had given better 
results than a large chimney. 

Mr. Gibbings, borough electrical engineer, Bradford, 
then gavea short abstract of his paper, ‘‘ Municipal Aids 
to Wiring,” which we shall deal with in our next 
impression. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gq, our 
correspondents, ) 





‘‘ THE AERONAUTICAL ANNUAL.” 


Sir,—Commenting upon your review last week of the Aéro- 
nautical Annual, I should like to draw the attention of your 
reviewer to the fact that he is stating the case rather mildly where 
he says, ‘‘ The problem of mechanical flight a to make some 
Pp .” Now, if never before, the problem has admittedly 
pn 3 a swoop ahead, as all must acc 2 who have 
heard of Professor S. P. Langley’s unquestionable and really great 
achievement in this field, in which a machine that is more than a 
model has flown by steam power alone and repeatedly, in abso- 
lutely free flight against the wind for a distance of three-quarters 
of a mile, being purposely but not necessarily limited to that 
distance, 

No one whose opinion had any value at all would think of class- 
ing as “scientific madmen” a body of eminently practical men 
and engineers, including such names as Professor a. Professor 
Pettigrew, Professor Hele-Shaw, Messrs. Hiram 8. Maxim 
0. Chanute, C.E., Lawrence H ve, Horatio Phillips, Lord 
—- and Captain Baden-Powell, R.E. 

vast deal of inflated, extra t nonsense has been written and 
talked about this subject, but which has never been encou: 
nor even countenanced by the really qualified workers and advo- 
cates, and for which the technical Press is certainly not responsible. 








This idle chatter, mgues unjust disparagement and ridicule 
as it has done abun jantly, is new one of the greatest difficulties 





and hindrances we have to contend with. We have reason to be 
glad, however, that the greater difficulties have Leen eliminated, 
leaving the ‘‘ bogey” of ignorant prejadice almost alone ; and it 
will probably stay on, until it is choked by a surfeit of ‘‘ humble 
pie.’ Sipney H. HoLianps, 
Member Aéronautical Society of Great Britain, 
Leamington Spa, June 28th. 





AMERICAN VU. ENGLISH RAILWAY BRIDGES. 


Sir,—An Englishman in the United States, after fifteen months 
—or even after fifteen ae affects colloquialisms and 
accent even more pronounced than those of the average Yankee, 
and however conservative we may be at home, we are abroad the 
loudest, and often the narrowest critics of the old country. 

Our conservation in engineering practice has been dearly learnt, 
and it is not because we will not adopt new ideas, but because we 
have been through every experience that we showreserve. There 
is not now an engineer in this country that would design a bridge 
for heavy railway traffic having pin connections, and I should like 
Mr. Ottewell to inquire how many railway bridges of this class in 
India and at home have, after some years, been in such a condi- 
tion of deflection that they had to be lifted and carried by plate 
girders fixed underneath. 

As we will have riveted connections, Mr. Ottewell’s strictures 
as to our ‘concentrating the material near one neutral axis,” 
and all the rest of it, fall to the ground. The examples of design 
afforded by your paper, and to which Mr. Ottewell appeals in 
justification of what he has to say, are nearly all designed by the 
most capable and experienced engineers of a country pre-eminent 
in that profession. C. 

Liverpool, June 28th. 





WATER FINDING, 


Sir,—Now that the flood of criticisms on water finders in 
general, and myself in particular, has somewhat subsided, and one 
side of the question has been fully placed before the public, I ask 
to be permitted in justice to myself and my profession to state 
the other side. 

I need not deal with the elaborate judgment of the anditor by 
whom my fees were surch , for that judgment carefully 
avoided meeting the point, which is, after all, the only point in 
dispute, whether, as a matter of fact, water finders can find 
water and locate springs or not. This point can only be decided 
by results, and it is by results alone that I ask to be judged. 

I have been employed to find water in different parts of the 
United Kingdom by many public bodies and private persons and 
for many different purposes and objects, and I have received 
testimonials, too numerous for insertion here, from my employers 
speaking of the excellent results which have been obtained by 
acting on my advice, These testimonials are from persons of un- 
doubted veracity, and the circumstances and results in each case 
will bear the minutest investigation. To any person interested I 
shall be pleased to forward some of these testimonials, which I 
have had printed. 

It only remains for me to contradict two misstatements which 
have appeared in the papers in relation to my work for the Ampt- 
hill Urban District Council. The first misstatement is, that a 
boring to 700ft., without result, was made on my advice. This 
is not a fact. A boring toa depth of 700ft. was, 1 believe, made 
at considerable expense for a brewery company long before I was 
consulted by the Council, and in a totally different locality to that 
in which I located the springs for the Council, If I been 
consulted by the brewery company I should probably have been 
able to save the company this useless expenditure, The second 
is, that test borings were made on my advice by the Council, and 
that my predictions were not verified. This in is not the fact. 

At the monthly meeting of the Council held on Tuesday, June 
15th, the chairman of the Council, as reported in the Bedfordshire 
rere | of Saturday, June 19th, said, ‘The Council had really 
tested but one of his spots—i.¢c., the spots at which I had located 
springs for the Council—and there where he had said they would 
find a yield of 2500 gallons they had actually found 2800 gallons. 
He contended that Mr. Gataker had been treated in a very 
un-English way.” 

The facts, therefore, in this particular case, which has provoked 
so much criticism on the water finder, have proved the accuracy 
of the water finder’s method. It would be a matter of great 
gratification to myself if the whole question were investigated by 
some well-known scientific person or scientific body, and to such I 
shall be most pleased to give every opportunity of seeing me at 
work and of examining the result of my method. 

Bath, June 28th. LEICESTER GATAKER. 





GALVANISING TANKS. 


Smr,—I have had the same difficulty as ‘‘B. and Co.” in the use 
of iron and steel tanks, but found they lasted longer if a little 
more time was taken in getting the heat up to the proper tem- 
perature before galvanising, and the heat kept from becoming 
excessive, 

I am not now interested in the galvanising trade, except as a 
purchaser of galvanised steel wire, which is seriously deteriorated 
by being rendered brittle, especially in the higher qualities, in the 
process of galvanising. 

‘*B, and Co.,” being able to obviate this in iron, they may be 
able to do so in steel, and would be rendering many of your 
readers a service by Laer Ba remedy. Should ‘‘ B. and Co.” 
be willing, I will undertake of ci ‘© some experiments in 
—— steel wire by their process, and have the results tested 
mechanically and chemically, H. INGorp, 
Tinsley, Sheffield, June 28th. 





MOTOR CARS. 

Sir,—I wish to inform you that the late Mr. Fletcher was a 
successful pioneer of road steam carriages. He designed and had 
built in Reading in 1842-43, at a cost of between £300 and £400, a 
road locomotive weighing complete with fuel and water about 
18 cwt., maintaining a speed of twelve to twenty miles an hour and 
taking eigbt to ten passengers up a hill of 1 in 12 at twelve 
miles an hour, working pressure 360 —— square inch. This in- 
formation is trustworthy, as I steered the carriage for a long 
— and assisted as an engineer apprentice in its construction. 

is carriage and its performance was favourably noticed in the 
Times in the summer of 1842. J. FRED, SPENCER, 

91, ee Manchester, 

June 25th. 








A JUBILEE Party.—Yesterday evening, July Ist, Mr. James 
Paxman, J.P., head of the well-known Colchester firm, entertained 
a large number of guests at his residence, Ibsted Hall, Braintree. 
The beautiful grounds of this old mansion, one of the finest in 
Essex, were illuminated by the electric light. Mr. Paxman long 
since fitted up in a building, at one time the brewery, one of the 
most complete electric lighting a ever provided for a private 
residence, and there was accordingly no difficulty about current. 
Two large marquees were erected in the grounds, one for dancing 
the other for supper. The fine band of the York and Lancaster 
Regiment, quartered in Colchester, and the Standard Iron 
Works band, supplied music. About 400 guests accepted invi- 
tations, and a special train from Liverpool-street arriving at 
Braintree, brought a large party from London. The entertain- 
ment was a perfect success. The grounds of Ibsted Hall are 
extremely beautiful, and the timber is very fine. The estate 
was for many generations the property of the Saville Onley 
family. Mr. Paxman’s reputation as a host is well known, and 
this Jubilee party cannot fail to extend it, 
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RAILWAY MATTERS. 


A COMMITTEE appointed by the American Railway 
Master Mechanics’ Association to investigate the subject of boiler 
jackets, concludes that it is more economical to use jackets of 
common sheet iron, or sheet steel painted, than of planished iron. 


THE popes doubling of the main line between Brest 
and Rennes having been favourably reported on by the Commis- 
sion of the Chamber of Deputies on Railways, the question will 
soon come before the Ch for its decision, which is expected 
will also be favourable. At present two sections only of about 
twenty-four miles between Saint Brieuc and Guingamp, and 
between Brest and Kerhuon, have a double line. 


Tue adjourned inquest on the bodies of Biggs and 
Irvine, two of the eleven persons killed in the recent accident on 
the Cambrian Railway at Welshampton, was resumed at Oswestry 
on Monday. The jury, after an hour's deliberation, returned the 
following verdict :—‘'The deceased met their deaths accidentally 
through the breakdown of an excursion train, but there is not 
sufficient evidence to show how the accident happened. We 
recommend that in future four-wheeled coaches be not attached to 
trains of a modern and much heavier type of build.” 


Amonest the important railway extensions in India, 
the Rai Bareili-Benares section of the Oudh and Rohilkhund line 
is expected to be finished by the end of December next. The 
Bulrampore-Talsipore line, also the Nanpara-Katarnianghat and 
Salimpore-Barhaj lines, all being extensions of the Bengal and 
North-Western Railway, are expected to be opened in November 
next. The Segowlie-Raksaul line, which places Behar in commu- 
nication with Nepal, is now more than half completed, and is 
expected to be opened by the end of the current year. The 
Assam-Bengal Railway is expected to} be opened between Jamuna 
Mukh and Lanka in July next, and to Lumding in January, 1898. 


Tue following facts about the reported conversion of all 
the oil burners on the South Pacific Railroad have been given by 
Mr.~- Kruttschnitt, General Manager, to the Railroad Gazette :— 
‘We had in use, running out of Loe Angeles, six or eight locomo- 
tives, burning oil fuel very successfully and effecting considerable 
economy thereby. There are several sources of fuel oil in addition 
to the local oil well in Los Angeles. A rapid rise in the price of 
the Los Angeles cutour supply short, and instructions were issued 
to the motive power department to take a sufficient number of oil 
burners out of service to | pace with the reduced supply. Our 
oil burners are so arranged that they can be very quickly and 
cheaply changed from coal to oil, or vce versd. 


We have heard, says the Consular Journal, a good 
deal about light railways in this country, and itis a matter of 
surprise to us that our Colonies have not more generally adopted 
them. - A glance at the map of Australia will suffice to show what 
excellent trunk lines have been constructed, tapping the interior 
in all directions. Altogether £125,700,000 has been spent in their 
construction and equipment, and if the Colonies would only con- 
struct light railways on sound but inexpensive principles, many 
of the outlying districts would be brought under active cultivation, 
and the Government would reap a rich return in the enhanced 
value of the land. If at a later period the light lines are carried 
into the rich agricultural districts, wocl growing and other pursuits 
will speedily respond, and a considerable increase of productive- 
ness ensue, 


THE question of nationalisation or purchase of the 
whole system of railways in Switzerland by the State has been 
under serious discussion for some time past. A law was enacted 
empowering the Government to examine the books of the different 
companies, so as to arrive ata true estimate of the value of the 
lines. The result shows that over £40,000,000 would be required 
to purchase the lines, a sum representing in some cases not more 
than half the estimate given the companies of the value of 
their property. Many of the shares are held in Germany, and 
much of the loss to private individuals, arising from the transfer of 
property, would fall on foreigners. It is probable that the 
measure will eventually be by the Chambers, but its final 
adoption will depend on the verdict of the nation, if an appeal be 
made by means of a ‘‘referendum” within three months. 


Tue Lochearnhead, St. Fillans, and Comrie Railway 
Bill came on Monday before the Select Committee of the House of 
pee ae to which it had been a after it _ 

ugh its various stages unopposed, on the motion of Mr. ce 
the member for Aberdeen. Mr. Bryce’s contention was that if the 
railway were made, it would destroy one of the most choice pieces 
of scenery in Scotland, namely, the north side of Earn Valley. 
Sir John Lubbock presided, and from the outset of the proceed- 
ings the Committee dealt with the Bill as if it had come before 
them in the ordinary way as a private measure. There was only 
one petition against the Bill—that of a certain number of land- 
owners and residents on the line of route of the proposed railway, 
and certain others who are ‘‘ interested in the preservation of the 
scenery of the valley.” Although owned by a private company, 
the line, if sanctioned, will be worked by the Caledonian Company. 


Durine the past year about 275 miles of railway have 
been constructed in the consular district of San Francisco, The 
chief work was on the San Joaquin Valley Railway, which 
reaches from Stockton to Fresno, a distance of 125 miles, As soon 
as the necessary right of way shall have been secured, the line will 
be carried on southwards to Bakersfield. Work on the first section 
of this extension from Fresno to Hanford, a distance of 30 miles, 
has been commenced since the beginning of the present year, and 
is being rapidly carried on. There is inter-communication between 
Stockton and San Francisco—in addition to a railway, a portion of 
the Southern Pacific system—and this will give communication 
between Bakersfield and San Francisco, in competition with that 
system. It is intended to extend the San Joaquin Valley line as 
soon as possible to San Francisco, and surveys for the purpose are 
being made. The promoters hope eventually to get access to the 
east from Bakersfield. This would give an additional line the 
whole way from San Francisco to the east, in competition with the 
Southern Pacific. The remainder of the 275 miles consists of 
several small extensions or feeders, which have been made mostly by 
or in connection with the Southern Pacific system, 


An interesting engine on the Michigan Central Railroad, 
recently rebuilt at the Jackson shops for hauling a fast local 
aetna train between Jackson and Detroit, is described in the 

ailroad Gazette. This engine is of the 8-wheel type, and originally 
had cylinders 18in. by 24in., a working boiler preesure of 135 1b,, and 
a 3in, double exhausé nozzle and diamond stack. In rebuilding the 
engine, it was equipped with an entirely new wagon-top boiler 
designed for a steam pressure of 180 lb., the cylinders were 
bushed to give a diameter of 17}in., and the boiler, steam 
chest and cylinders were covered with magnesia sectional lagging. 
The front end was altered by the addition of a moderate extension 
front ; an exhaust pipe 23in. high over all, having a single nozzle 
47,in. in diameter, is now used with a double-petticoat pipe, while 
the diaphragm extends 16in. in front of the mh, me pipe. The new 
stack is tapered, and is 14in. in diameter at the choke and 50in. 
long. The driving wheels of this engine are 69in. in diameter, and 
the total weight is approximately 90,000 lb., with 62,000 Ib. on the 
drivers, -The valves are set line and line in full gear, which gives 





about j;in, lead in the running cut-off. The steam usually 
wasted at the aa valves is turned back into the tank and heats 
the feed-water. is small engine has for several months been 


doing the work previously done by a 10-wheel locomotive with 
cylinders 19in. by 24in., using a working steam pressure of 1601b. 
The train hauled has usually six cars, consisting of mail, express, 


baggage and smoking cars, a day coach, and a Pullman sleeping 





NOTES AND MEMORANDA. 


THE improvement of Providence, U.S.A., harbour is in 
progress. The Secretary of the Navy has authorised the expendi- 
ture of 174,500 dols. in making a ship channel 400ft. wide and 25ft, 
deep at mean low water from tras Point to Conimicut Point, 
— eo willopen this port to the deep draught shipping of the 
world, 


THE average registered tonnage of British vessels 
trading in the Danube during 1896 was 1570 tons, having risen 
——, to that figure from an average of 1106 tons in 1887, 

e largest vessel that went up the river was the steamship 
Fairingford, of 2386 tons register ; the largest ship visiting Sulina 
was the steamship Westburn, of 2606 tons. 


Sounprnes have been taken for the new cable between 
Brest and New York vid Cape Cod, Massachusetts, which is to be 
laid by the Com ie Francaise des Cables Télégraphiques in the 
course of the ensuing summer, and which will give a second direct 
ee communication between France and the United States. 
The cable will be of French manufacture, and the undertaking is 
to be subsidised by the French Government. 


PrRoFEsSOR SPENNRATH, director of the Technical School 
of Aix-la-Chapelle, lately won the 2000dols. prize offered by the 
Society for the Advancement of the Industrial Arts for the best 
essay on ‘‘ Protective Paints.” The — was not won roe pl by 
theoretical demonstration, although the professor furnished scien- 
tific reasons also, but by most carefully conducted practical experi- 
ments with various pigments and oils, covering several years’ 
time. The results demonstrated that a properly-made paint of 
graphite and boiled linseed oil is the most suitable for protecting 
structural ironwork, roofs, &c., exposed to the destructive agencies 
of heat, cold, storms, &c. 


Dr. CHARLES GUILLAUME, of Neufchatel, has reported 
to the international committee of weights and measures, which 
held its biennial meeting at Savres, France, on April 13th, the 
discovery of a new nickel-iron alloy. The expansion and contrac- 
tion of this material under the influence of temperature are smaller 
than with all other alloys produced so far. Dr. Guillaume prepared, 
at the works of the Commentry-Fourchambault Company, at 
Impby, an alloy of 36 parts of nickel and 64 parts of iron, the 
ductility of which was but one-tenth of that of platinum. For 
measuring apparatus and machines —— to abrupt changes of 
temperature this invention is of the highest importance. 


Tue June issue of the American Journal of Science 
contains a paper on “The Magnetic Increment of Rigidity in 
Strong Fields,” by Mr. H. D. Day. The author employs extremely 
strong fields in order to bring out clearly the relation between 
magnetisation and the phenomena of etic rigidity. Heshows 
that long after magnetic saturation has been reached the increase 
of rigidity due to increase of field intensity goes on, and that the 
limit of the latter is not reached even with the highest field 
intensities attainable. As the field becomes stronger the increment 
of rigidity varies more and more regularly with the twist, the 
tendency being that in fields indefinitely large the increment of 
rigidity would be proportional to the twist applied. 


THE possible disappearance of the art of dyeing in 
India is pointed out in an able monograph prepared by Mr. N. 
N. Banerjee under the auspices of the Bengal Government. The 
number of professional dyers in India is fast diminishing. Aniline 
dyes and cheap European goods are killing their trade. They are 
being compelled to turn their attention to new handicrafts, just 
as French competition and the vagaries of fashion caused the 
ribbon makers of Coventry to seek a new livelihood in the manu- 
facture of bicycles. Aniline dyes have made every man his own 
dyer. Formerly, the complicated processes by which indigenous 
dyes were prepared made the dyer a specialist. Now-a-days, any- 
body can dissolve the chemical powders sent out from Europe and 
colour his own clothes, The aniline dyes are more brilliant, and, 
to the native, they have the superlative merit of cheapness. They 
are not so fast, and they lack the delicacy of colour which, judgi 
by a annexed to the monograph, distinguish the Indian 
dyes. But their very gaudiness makes them more popular, and so 
the fate of the native dyer is sealed. Silk dyeing, cotton dyeing, 
and carpet dyeing are all declining. The fault, it should be 
added, is to some extent due to the conservatism of the native 
dyers themselves. They persistently adhere to their crude 
methods of preparing their dyes, and show a lamentable lack of 
ingenuity in preparing new designs, 


At a meeting of the Royal Society at Edinburgh 
recently Professor C. G. Knott gave the concluding paper of the 
series on magnetic strains, for which the Council has awarded him 
the Keith Prize for 1893-95. His results may be summarised 
thus :—All the iron and steel tubes follow approximately the same 
law as regards their longitudinal dilatation in a longitudinal 
magnetic field. In moderate fields the dilatation is positive ; but 
it is negative in higher fields. The maximum occurs in field 
150 + 50, according to the thickness of the walls—the thinner the 
wall, the lower the field corresponding to the maximum dilatation. 
The great diversity in the volume-changes within the cores shows 
that the transverse dilatations must be of such a value as to be in 
some cases less than half the longitudinal dilatation, sometimes 

reater. This is particularly true of the steel tubes. The 
oe scelll of nickel is much simpler than that of iron. On the 
whole, the cubical dilatation is determined by the longitudinal 
dilatation, both being negative and more nearly alike in order of 
magnitude than in the case of iron. Excepting for the tubes of 
narrowest bore, the transverse dilatation is positive, and about 
one-fourth or one-fifth of the longitudinal dilatation. The change 
of volume of a mass of nickel turnings enclosed in a brass tu 
and placed in the magnetic field is much smaller than the volume- 
changes in the bores of the tubes, The cubical dilatation is 
always positive, and increases steadily from 1°56 x 10-* in field 107, 
to 27 4 x 10-* in field 570. 


An experimental investigation undertaken by Mr. T. 
E, Stanton to determine the rate of transmission of beat from the 
walls of a heated metal pipe to colder water flowing through it, 
has given results in accordance with Professor Osborne Reynolds’ 
theory of the convection of heat from a hot surface to water flow- 
ing over it, this theory being that the motion of heat in the pipe 
follows the same law as the motion of momentum, as far as con- 
vection and conduction are concerned ; so that, from Professor 
Reynolds’ equation for the fall of pressure in a pipe, the value of 
the slope of temperature may be expressed, the constants in which 
may be determined by experiment. In this theoretical expression 
for the slope of temperature it is seen that the effect of the velocity 
of the water is very small, which is the most remarkable fact 
brought out by the experimental research. By means of the 
apparatus constructed for this pu: by Mr. Carter, the velocity, 
initial and final temperatures, and pressure of the water, also the 
surface temperature of the pipe, could be observed ; and by vary- 
ing the initial temperature and velocity of the water, the effect of 
varying ranges of temperature and velocity of water could be ex- 
perimentally studied. The results of the experiments which have 
been laid before the Royal Society showed that the heat trans- 
mitted from any small surface of the pipe (1) was independent of 
the pressure of the water ; (2) was proportional to the range of 
temperature between the surface an e flowing water; (3) was 
approximately proportional to the velocity of the water ; (4) was 
proportional to a function of the viscosity of the water; or, 
putting H = heat transmitted, 8 = surface of pipe, V = velocity 
of water, T, = surface temperature of pipe, ¢ = temperature of 








MISCELLANEA. 


Dunine the past year a large trade has developed in 
staves in Galatz, for the construction of wine Is. No legs 
a 7,000,000 staves have been exported from this port, mostly to 

rance, 


Tue Local Government Board have approved the 
scheme of drainage and sewage disposal estimated to cost £10,000, 
The purification plant is designed upon the ‘ Universal” system 
to treat 500,000 gallons of sewage daily. ; 


Amona wonderful projected schemes, says a Japanese 
print, there is one involving an outlay of 45 million yen for harbour 
works at Bakan. The promoters desire to build six miles of break. 
water protecting an anchorage that may accommodate forty 
steamers of 5000 tons each, 


AccorDING to rumour, Mr. Andrew Carnegie, the 
wealthy American ironmaster, has resolved to retire, on the advice 
of his physician, from business life. He is, we are told, about to 
sell his interest in the famous works bearing his name to Mr. 
Rockefeller, the ‘‘ oil prince.” ‘There are two brothers Rockefeller, 
The richer of the two is said to be worth £60,000,000. The poorer 
has to be content with a miserable pittance of about £160,000 per 
annum, so unequally is wealth distributed. 


Tue Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty’s Charge d’Affairs at Madrid, report- 
ing that a law has been published in the official (Gazette establishing 
& monopoly for the sale and manufacture of gunpowder in Spain, 
This monopoly will be submitted to public tender, fifteen days’ 
notice of which will be given inthe Madrid (‘azet‘e. The minimum 
tender is to be 3,000,000 pesetas—£120,000—annually, paid 
quarterly. Further information that may be received can be seen 
at the Commercial Department of the Foreign-office, 


Tue export of timber from Galatz fell from over 
2,000,000 planks in 1895 to 625,000 in 1896. ‘his trade has been 
rapidly falling away from Galatz for some years past, and has been 
diverted to Odessa. According to the British consul at Odessa, 
this has been principally due to high railway freights from the 
timber-producing country in the Bukovine (Austria-Hungary) and 
the Carpathians (Roumania). The Roumanian Government has 
made a special reduction in rates, with the result that there is 
every prospect of a renewal on a very large scale of this important 
branch of trade, 


THE Roumanian Government appears to be taking in 
hand seriously the matter of increasing the wharfage accommodation 
at Galatz, and is now engaged in providing extra berths for 
po. (ate on the bank of the Danube, within the deck enclosure, 
and parallel to the existing dock. A travelling crane is also being 
put up on the existing quay. The dock appears to be coming into 
more general use. This has, perhaps, been mainly due to the 
facilities for storing and shipping timber, the trade in which is 
taking a great development, owing to a recent decrease in the 
railway tariff along the poses, Sea to the north. The timber 
is brought by rail into the dock, and either loaded direct on to 
ships lying alongside, or kept in depdt until shipping can be 
provided, 

Tue unfortunate defeat of the good roads Bills in the 
New York State Legislature last winter having delayed permanent 
improvements to the couatry roads, cinder paths along the sides 
of the roads are being built as a temporary expedient by some of 
the bicycling organisations, those of Oaeida County being 
especially active. Engineering Record says these are built between 
the gutter and the side walk through eas streets and along the 
footpath near the fence on country roads, and are very popular, 
especially with the new riders who have tired of city streets, but 
do not enjoy the uncertainties of a poor country road. The small 
cost of these paths has so far been raised by private enterprise ; 
they, being only about 5ft. wide, require but a small quantity of 
cinders, a little grading, and an inexpensive roller. 


Tue Cardiff waterworks engineer reported to the Water- 
works Committee of the Corporation at their last meeting, upon 
the supply of water at Penarth, in relation to which complaints 


had been made. He said the coniplaints of the consumers were 
fully borne out x experiments he had made. In the day, and 
ially when the ts were being watered, there was an 


insufficient pressure, thus proving the complete inadequacy of the 
existing mains, At night the pressure was sufficient. He recom- 
mended that new trunk mains should be laid from Llandough, 
where they now require additional power to pump the water into 
the reservoir, In his estimate he took into consideration future 
requirements. The cost would be about £5000, and the committee 
decided to expend about half that amount on work which would 
meet the present requirements. It was stated that to obviate the 
necessity of pumping at Llandough they would have to lay a high- 
pressure main from Rhubina. 


PirtspurGcH has awakened after several years’ sleep to 
the fact that she again wants a ship canal to Lake Erie. She 
thinks that a canal would cure all her natural disadvan , and 
uphold her supremacy as an iron producer. While the ship canal 
scheme has been dead or sleeping, Pittsburgh’s mainspring, Andrew 
Carnegie, has spent a large amount of money and is going to spend 
more in perfecting a railway and building connections to it, 
equipping it with steel dump cars, &c,, that will all the iron 
ore his furnaces need from the lakes to Pittsburgh. He has spent 
money also to perfect an arrangement at his furnace plant for 
handling ore carried by rail, but if he has built any docks or 
channels to accommodate the ship canal, no one has heard of it. 
Carnegie’s railway will carry more ore in a day than the ship canal 
would accommodate in a week, even if it were constructed. There 
is something the matter with Pittsburgh, and some of her good 
citizens think that a ship canal will cure it. But, according to the 
Marine Review, they have not diagnosed the case properly. ‘‘ The 
trouble is her location. If Pittsburgh wants the canal built so she 
can move herself to the shores of Lake Erie and take ore for her 
furnaces from the holds of 5000-ton vessels, then there is some 
sense in it, but she can never hope to build a canal that will float 
these 5000-ton vessels to her. There isn’t room in her rivers for 
on of these lake vessels to turn around.” 


Te results of a preliminary study of the conditions 
which exist in highly rarefied media under discharges of electricity 


are described by Prof. John Trowbridge, in a paper entitled 
‘*The Energy Conditions Necessary to Produce the Rintgen Rays” 
—‘* Proceedings” American Academy of Arts and Sciences, 


vol, xxxii. No, 14, April, 1897. It appears from the experiments 
that the discharge in a Crookes’ tube, when on the point of 
emitting the Rintgen rays most intensely, is an oscillatory one, 
and that each discharge encounters a resistance less than five 
ohms. Anestimate of the great amount of energy thus developed 
in an exceedingly small interval of time can be obtained it we 
suppose that Ohm’s law holds for individual oscillations, This 
reservation is an important one, for the investigations de- 
scribed in this paper show that a discharge of 6in. in length 
encounters no more resistance during its oscillations than one of 
2in, in length. In popular language, it can be maintained that a 
discharge of lightning a mile = encounters no more resistance 
than one of a foot in length. Qhm’s law does not hold good for 
electrical discharges in air and rarefied gases, It is well known that 
a voltaic arc can be started ina vacuum. The author's experiments 
lead him to believe that in every case the arc is s' y & spark 
which breaks down the medium, and the arc follows. He is also led 
to believe that electrical oscillations are of the nature of voltaic arcs, 
and that the discharges in Crookes’ tubes are voltaic arcs. He is 
thus forced to the conclusion that under high electrical stress the 





water, that es = k. (T, — t) V™ (1 + aT.) (1 + 64) where 
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m= 85a= 0048 = ‘01, 





ether breaks down and becomes a good conductor, 
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“Tue Exonmen” 


FOG SIGNALLING ON RAILWAYS. 





A very simple appliance, intended as a substitute for the 
present by no means satisfactory method of fog signalling 
on railways by means of detonators placed by hand on the 
metals, designed by the late Mr. W. T. C. Pratt, of Bristol, 
was recently put through a series of experimental tests on 
the West Lancashire Railway at Southport, Mr. Coleman, 
the manager, placing an engine and saloon carriage at the 
disposal of a small party of railway experts and others for 
the purpose of thoroughly investigating the efficiency of the 
apparatus. The accompanying illustrations show pretty 
clearly the general design and operation of this new 
fog-signalling appliance; and it is only necessary 
to explain very briefly some of its details. In the 
first place, the object of the invention is, in times 
of thick or foggy weather, when the ordinary danger signal 
would be invisible to the driver, to set automatically in 
operation the engine whistle, on passing the point where the 
ordinary fog detonator would be exploded. This is effected 
by a knife cutter placed in the 6ft. way—and which is raised 
when the danger signal is put on—cutting through a brittle 
metal bar carried on the engine, the cutting through of which 
operates the lever acting upon the whistle, and which con- 
tinues to sound until turned off by the driver, when the whole 
apparatus is automatically placed in position for operation 
when the engine again approaches a danger signal. 

The apparatus on the engine, which can be readily 
attached in any suitable position, consists simply of a 
pair of iron rods, between which slide, on half rings, a 
series of the brittle metal bars referred to. When the 
bottom one is cut through it is thrown off, and brings 
down a lever rod attached to the engine whistle, which is at 
once set in operation; whilst the bar immediately above 
falls into its place, so that so long as the couple of rods 
between which these bars slide are kept supplied, the appa- 
ratus is always in readiness for signalling to the driver. The 
apparatus tried on the West Lancashire Railway was only 
a temporary fixture, and perhaps did not show the appliance 
to the best advantage, but it was put through a number 
of tests which were considered very satisfactory by the 
railway experts present, the bar being shattered just as com- 
pletely when brought in contact with the back or blunt side 
of the knife as when cut through by the gs | edge, and in 
ps | case the engine whistle was set going. The cost of this 
method of fog signalling would certainly be less than the 
present system of detonators, as the bars can be manufactured 
out of anyscrap material for the merest trifle—and would there- 
fore cost less than detonators—whilst, in addition, the 
hand labour required for placing the fog detonators on the 
metals is altogether dispensed with. It may be added that 
for repair operations on a railway when an engine might be 
travelling over the same line in different directions, a double- 
bladed knife—i.e., a knife with cutting edges on both sides— 
is provided; but in view of the fact that the experiments 
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the blunt side of the knife shattered the bar just as com- 
pletely as the sharp edge, this is a provision which would 
scarcely seem to be necessary. The only real objection 
raised to the apparatus by the railway officials present 
was that it would be absolutely indispensable that every 
engine travelling over a line should be fitted with the appli- 
ance, and as over most main lines different railway com- 
panies have travelling powers, this would no doubt be a 
difficulty in the way of its adoption. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Farming on sewage filter beds.—The city of Brockton, with a 
population of 30,000, of which only about 5000 are connected with 
the sewers, has a sewage filtration area of thirty acres, divided 
into twenty-three beds. The water consumption of the town is 
very low, and in consequence the analysis of crude sewage shows a 
high degree of solids, but the crude sewage is subjected to sedi- 
mentation in a reservoir before being discharged on to the land. 
The sludge, as well as the sewage, is pumped to the filter beds, 
the sludge being confined to nine beds. The total amount of both 
sewage and — pumped in 1896 was 180,200,000 gallons, or an 
average of 500,000 gallons per day. Of this 25,000,000 gallons was 
sludge, which, after being deposited on the beds, draining and 
drying, was removed by raking and ——- to the amount of 
145,000 lb, After removal the sludge was burned. In May, June, 
July, and August the sludge beds were cropped and practically no 
raking done, these beds receiving at the same time the total 
sewage flow. During the balance of the year the beds were raked 
at greatly v; ing periods, from once every two doses to only once 
in ten doses, the latter being in winter, and the average being one 
taking for every four doses. The only work done on the beds 
receiving sewage was weeding and furrowing. To keep the weeds 
down the beds must be gone over about once a month during the 
summer, or perhaps five times during the year, at a cost of about 
8s, a bed for each weeding. The furrowing was done in November 
by a one-horse cultivator. The furrows are made to lessen the effect 
of frost on the beds. With the sludge applied to the land as in 
this case, it is believed that summer cropping affords a valu- 
able method of handling the sludge with little work and no odour 
or unsightly appearance. The disappearance of the sludge and 
paper during the growth of corn is really remarkable ; practicall 
nothing but stubble was removed in cleaning up the beds for 
winter. The supernatant liquid of settled sewage can be handled 
without difficulty at all seasons of the year, and leaving out the 
handling of the sludge it is a question whether it is best to plant 
beds which receive only this liquid. The rate of applying sewage 
to the beds is thought to be an important factor. During the year 
the average rate of application at Brockton was 3700 gallons per 
minute per bed. At this rate, even on coarse sand, a dose of 
100,000 gallons will acquire a depth of 3in. over the entire bed in 
the time necessary to >. he — of purification effected 
by the beds from May to ber, 1896, i ive, as shown by 
comparing the calculated stre of the sewage with that of the 
effluents from the 12in. and 15in. underdrains was about 98 per 








cent., as shown by the decrease in albuminoid ammonia, commonly 


taken as representing the organic matter. Peas and beans would 
probably do best planted on level beds, rather than on mounds, so 
the sewage would wet about 2in. of the vines, The peas planted 
were a success, and were sold to one of the leading hotels in the 
city, but the beans were a failure. Sweet corn should be planted 
4ft. between rows and 3ft. between hills. It will probably take a 
large amount of sewage, demand but little attention, and yield 
some profit. Tomatoes would also have the lower parts of the 
vines wet with sewage. Cabbages require more care than sweet 
corn, and if sludge is applied the surface of the bed must be 
raked, the same as when a bed is not cropped. Regarding 
turnips, it is thought that on a coarse sand or gravel bed a level 
surface and large doses of sewage should be employed, while in a 
heavier soil small doses and a ridged surface will give the best 
results, Considerable moisture ap to be needed during the 
early growth of turnips, and but little after the root is formed. 

Water supply tunnel.—The city of Cleveland now takes its water 
supply from Lake Erie by a 7ft. and a 5ft. tunnel under the lake, 
both tunnels converging at one inlet shaft, the top of which is 
sama ry by a crib extending above water. Contracts have now 

een let for a tunnel 9ft. diameter, extending under the lake for 
26,000ft., with a vertical 10ft. shaft at that distance from the shore. 
The lower part of the shaft will be lined with 16}in. of brick, to 
a height of 19ft. Above this it will be lined to the bed of the 
lake, 30ft. more, with cast iron, and the cast iron shaft will extend, 
temporarily, to 10ft. above the water, which is here 48ft. deep. 
When the intake crib is completed the top of the shaft will be 
removed, leaving its top 17ft. below the water, and the upper 
sections will be kept at the crib ready to lower at any time when 
it may be necessary to pump out the tunnel. The shaft above 
the bottom of the lake will be surrounded by a crib of pentagonal 
plan, 100ft. diameter, with 54ft. sides, and with a central well 
50ft. diameter. It will be formed of two concentric steel shells, 
with twenty-four radial bulkheads, forming compartments which 
will bo filled with stone and concrete. Over the top deck will be 
a deck-house, surmounted bya lantern for use as a lighthouee. 
The lower portion of the crib will be built on shore, launched and 
towed out to site. The upper part will be built in place, and 
secured to the lower part by bolts, so that a submerged intake 
should eventually bs adopted, the upper part can be removed and 
the top of the lower part covered with a grating. Work on the 
tunnel will be —— from six points, the intake shaft, the 
shore shaft, and two temporary shafts. Work is now in progress 
oa this important enterprise. 

A large lake steamer.—What is said to be the largest of the big 
freight steamers in service on the great lakes is the Cresent City, 
which has recently been put in commission. It is not a beautiful 
craft—except as far as it is adapted to its special purposes—for it 
resembles an enormous steel barge, with a raised forecastle and 
poop, a wheel-house at the back of the forecastle, and a deck- 

ouse at the poop. The engines and boilers are at the extreme 
stern, so that the smokestack is at the edge of the poop. There 
are three short bmg masts, which are fitted with cargo derricks, 
The steamer is 426ft. long, 48ft. beam, with a draught of 144ft. on 
fall load, the hull being flat bottomed, and the draught kept thus 
light to allow of entering some of the shallow harbours. The ship is 
propelled by a single screw, driven by a quadruple-expansion 
engine of 1700-horse power, designed to give a regular speed of 
12 knots per hour when loaded. On the trial trip from the yards 
of the Chicago Shipbuilding Company to Duluth a speed of nearly 
14 knots was maintained, the ship being then in ballast. It is now 
in regular service between Duluth and Buffalo, The hold hasa 
capacity for 200,000 bushels of grain, and its freight capacity is 
rated at 5000 tons. e vessel has a complement of twenty men, 
officers and crew, most of whom are berthed forward under the 
forecastle, while the officers have the deck-house aft. Naval 
architects do not approve of placing the engines and boilers so far 
aft, as this throws undeniable strains on the hull, and interferes 
with the steering qualities. Owners, however, demand the 
unbroken ho!d for freight. This vessel cost about £50,000. 

Circular saw on rotating base.—The Bryant saw is a circular saw 
driven by a pinion, which engages with the saw teeth, and these 
machines are very largely used for heavy work in locomotive, 
bridge and girder, and railway shops. In one of the latest 

atterns of this machine the saw is mounted on a base which can 

rotated through an angle of 90 deg. by a rack and pinion, the 
pinion operated by a handle on its vertical shaft. This machine 
weighs 70001b., consumes 3-horse power, and will cut pieces up to 
24in. by 10in. in section at any angle. It is driven by an electric 
motor mounted on the rotating part of the base. e same size of 
machine is also built with a stationary base, and fitted with fast 
and loose pulleys for belt driving. The raw blade is 25in. diameter, 
being amply large for a very wide range of work, and the machine 
is specially valuable for miter work and bridge capings, as it is 
provided with one-faced side. The saw can be adjusted to line in 
a minute, which feature dispenses with the necessity of moving 
heavy work, where in sawing to scribe the adjustment required is 
less than 2in, There is a cam-movement feed, by which the 
operator can change from slow to fast or fast to slow without 
stopping or checking the speed. It has also a stop by which it can 
be instantly thrown out of gear in case of accident or emergency. 
The available surface of saw blade above the arbor is 10in.; to the 
right of arbor—horizontal with the lower table—the available 
surface of the blade is 10in. The extra table is 12in. high, the 
blade extending 4in. below the surface of the lower table. 

Tests of fire-proof floors.—The latest of the large number of tests 
of fire-proof fioors which are being conducted in New York was a 
comparative test ofa hollow-tile flat-arch floor, and the ‘‘ Metro- 

litan ” wire-and-plaster floor. ‘wo brick buildings were ergeted 
fort. by 15ft. inside, and upon the top of each was one of the’ floor 
constructions. Each building had four 10in, steel joists across, 
forming three spans of 4ft. ‘The tile floor had 10in. hard-burned 
tile blocks set in cement, with 2in. of concrete on top, and 2in. of 
ash concrete for the sleepers, to which the plank floor would be 
nailed. The tiles protected the lower flanges of the joists, and a 
plaster ceiling was spread over the lower surface. The ‘‘ Metrc- 

litan” floor had 44in. of plaster enclosing the wires which hung 

rom the tops of the joists. This was covered with 2in. of cinder 

concrete. The plaster was filled in around the joists, and a flat 
ceiling of iron lath and jin. plaster was laid below the bottom 
flanges of the beams, leaving an air space between the floor and 
ceiling. Both floors were given a uniform load of 150 Ib. per 
square foot on the centre panel. Inside each building, and under 
the floor to be tested, a fierce fire was maintained for five hours, 
and then quenched with water by a steam fire-engine, to reproduce 
the conditions of en actual fire. The temperatures, as recorded 
by a Uebling and Steinbart pyrometer, were from 1625 to 
2050 deg. Before the water was turned on the maximum deflec- 
tion was 0 ‘34in. for the plaster floor and 1 ‘87in. for the tile floor. 
After the test it was found that the ceilings had been broken or 
washed away in both cases, leaving parts of the lower flanges of 
the beams exposed, while the bottoms of come of the tiles had 
fallen off, and part of the plaster floor had been knocked away, 
exposing the wires. 

Large interlocking plant.—The largest interlocking plant in the 
United States is one now being built at Dolton, where four roads 
connect and intersect, all baving a heavy traffic for freight cor- 
nections. The general plan of the crossing is that of a triargle, 
with all sides intersecting, and with a most complicated system of 
junctions, crossings, and crossovers, with signals, derails, and all 
modern protective appliances. The signal tower, placed inside the 
main triangle, is 80ft. long and 22ft. wide, and has 172 levers in one 
row as follows :—51 levers, operating 73 sets of points or switches ; 
50 levers, operating 50 signals and 9 bolt locks ; 51 levers, working 
73 facing-point locks and 16 detector bars; 9 levers, working 20 
detector bars, and 11 spare levers for future extensions. No 
selectors are used. All forward movements are controlled by full- 
sized semaphore signals, and reverse movements are controlled by 





dwarf signals. The signals are operated by wires, and the points 
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by pipe lines. The vertical rods or down-rods from the levers are 5in, 
centre to centre, and the horizontal rods from these connect with 
three-high bell cranks, the lead-out rods from which are 2in, centre 
to centre, All the switchesand level crossings are protected by derail- 
ing apparatus. The total number of tracks approaching this point is 
twenty-six. The signal tower has fixed window sashes 26in. by 
48in., with glazed transoms above, hinged at the top and opening 
outwards. Only the end windows can be opened, and these are 
hinged at the top like the transoms. 
lectric light for quarry work.—The Norton quarries of cement 
rock have recently been equipped with an installation for electric 
lighting. The stone is quarried in galleries in the various strata of 
the rock, the galleries being of 50ft. face, upheld by pillars 20ft. 
square, and 30ft. apart. About 350 tons are excavated per day, 
the rock yielding four and a-half barrels per ton. The power 
plant for operating sixteen cracker mil!s, crushers, &c., comprises 
a 750-horse power cross compound engine and four tubuiar boilers. 
The electric plant consists of a 30-kilowatt alternating-current 
incandescent dynamo, driven direct by a horizontal engine. There 
are now in service 103 incandescent lights for the kiln shed, mills, 
acking and shipping rooms, &c. The quarries are lighted by 
orty incandescent lamps and fourteen arc lamps. The current is 
used at a pressure of 300 volts, being reduced by transformers to 
the necessary voltage for arc and incandescent lamps. Each arc 
lamp is operated by its individual transformer. In addition, one 
or two incandescent lamps on flexible cords, protected by wire 
cages, are operated from the same transformer when required, 
Arc lamps are also connected by flexible cords to the trans- 
formers, which are placed back of the nearest pillar to the face of 
the gallery. The lamps are supported from the roof of the gallery 
by means of ropes and puileys, and give a satisfactory general 
illumination for the whole work. A suspended light is used by the 
men handling the drills and shovelling the broken stone in the 
loaded cars. Incandescent lights fixed in position are placed at 
the main platforms and turntable, while lamps for the purpose of 
general illumination are also placed at moderate intervals along 
the galleries now being operated. When the blasts are fired the 
lamps are unhooked and taken back behind the pillars, The 
electric light installation has entirely done away with oil lamps, 
the use of which in many cases rendered work almost impossible, 
since it was necessary to place the drills at the very top of the 
gallery on a shelf sufficiently below the roof for the erection of the 
drill. In the days of oil lamps the room was so filled with smoke 
and fumes that the men could only work there for a short time. 
The circuits are carried into the quarries from the power-house, a 
distance of about 400ft. in one direction, and 1500ft. in the other. 
They are carried along the galleries, being fastened to insulators 
fixed to plugs driven into holes in the roof of the worked-out 
galleries. From various points maiu loops are carried to the 
galleries where the work is going on. 








COMPRESSED AIR LOCOMOTIVES IN NEw YorK. — Two com- 
pressed air cars are at work experimentally in New York. The 
air is first compressed by a steam actuated air compressor, 
which is compounded in three stages, from which the air 
passes through a cooler and dryer, and is accumulated in 
a nest of Mannesmann steel flasks which are all connected 
in multiple by a series of headers or manifolds, in which stop 
valves are placed for controlling and confining the air to be 
stored at a maximum pressure of 2500lb. per square inch. A 
pipe leads from this air storage to the car house charging stand, 
placed alongside the track, which consists of a copper pipe in 
three sections, having a controlling valve and flexible joints and a 
charging nozzle at the end. After the car has been connected by 
inserting the nozzle in a pipe at the side of the car track, the 
charging valve is opened, and contents of the station storage 
flasks admitted until the desired pressure—2000lb. per square 
inch—is registered by the car storage gauge. At the same time 
the car is being charged with air, another nozzle is introduced to 
the heater connection, and live steam from the boilers is admitted, 
until the temperature registered is about 300 deg. Fah. The air 
storage reservoirs on these cars have a capacity of 51 cubic feet, 
sufficient to run the car eighteen to twenty miles continuously, or 
from fourteen to seventeen miles, making the stops incident to 
ordinary street railway service. Between the flasks and the 
motor is placed a small tank containing 6 cubic feet of water, 
which is heated as before described. In operation, the compressed 
air, after passing through a reducing valve and being lowered to 
150 lb, to the square inch—the working pressure—circulates freely 
through the hot water, and a mixture of heated air and vaporised 
water passes to the motors, working expansively, the terminal 
— being so low as to cause no sound in exhausting the air. 

‘he motor mechanism consists of two simple link-motion recipro- 
cating engines having cylinders 7in. in diameter and 14in. stroke, 
with valves cutting off at from ,j, to 4, and applying the power 
by connecting ard parallel rods direct to the crank pins of the 
driving wheels, which are four in number, 26in. in diameter, 
running on a wheel base of 7ift. 

New METHOD oF TRIAL FOR WaR VESSELS.—A new method 
of trial was pursued in the case of the United States gunboat, 
Newport, recently completed by the Bath Ironworks of Bath, Me. 
With the old method in this country of testing the speed of naval 
vessels, as quite generally understood, a course was marked cut in 
some favourable place by means of stake boats. The course was 
of sufficient length to give the vessel to be tried a run of four hours 
at maximum speed. This made the course a very long one. The 
stake boats were placed at stated intervals along the course. In 
each boat officials were stationed to take observations of:the wind 
and tide and other conditions affecting speed at the time of the 
passing of the craft on trial. On board the vessel itself the time 
of passing each stake boat was taken, and from the time consumed 
in running over the course the average speed of the craft was 
reckoned. Then corrections had to be made according to the 
observations taken in the different stake boats. This process 
occupied the inspection board about three days. Finally the 
speed of the vessel was determined with a greater or less degree 
of accuracy. The expense of this method of trial was very great. 
In the case of the Bath Ironworks, the vessel to be tried had to 
be provisioned for a week or ten days, no light expense when it is 
considered that the ship’s company usually reached the number of 
seventy-five or one hundred persons. The vessel had to steam to 
New London and back, besides steaming at its highest speed 
over a course sixty miles or more long, usually more. The 
method tried for the first time with the Newport is said to 
greatly simplify matters. The vessel runs over a mile course in 
each direction at its highest speed. The number of turns 
per minute of the propeller and the elapsed time is taken 
during each spin over the mile. The time elapsed during the 
ran over the mile in one direction is added to that of the run in 
the opposite direction, and the result divided by two, giving the 
speed of the vessel with all influences of wind, tide, or other pre- 
vailing conditions eliminated. Then the engine is slowed down a 
given number of turns per minute, and another round trip is again 
made. The round trip is again made several times, the speed 
being reduced each time. From the data thus obtained, namely, 
the number of revolutions of the screw producing the various rates 
of speed, a mathematical curve—readily understood by those 
familiar with analytic geometry—is plotted, showing accurately the 
speed to be attained by the vessel for any given rate of revolution 
of the propeller. This having been ascertained, the vessel puts to 
sea and steams four bours at her highest speed, and all that is 
necessary to ascertain that speed is to keep a record of the rate of 
revolutions of the propeller during the run. This known, the 
speed of the vessel can be easily and accurately reckoned within 
ten minutes after the trial is over. A trial of this sort occupies 


but one day, and in the case of the Newport it is said to have 
proven entirely satisfactory. The Newport made a little better 
than 12 knots for four hours. — Marine Review. 





LAUNCHES AND TRIAL TRIPS. 


THE s.s. Moravia, built by Messrs. Joseph L. Thompson and 
Sons, Limited, of the North Sands Shipbuilding Yard, to the order 
of the Austrian Lloyd’s Steam Navigation Co., Trieste, was taken 
on her loaded full-speed trials on Monday, and gave most satis- 
factory results. She is the fifth vessel built by this firm for the 
Austrian Company, and is intended for their cargo and passenger 
trade. Her principal dimensions are :—Length between perpendicu- 
lars, 354ft.; breadth, extreme, 48ft. 6in.; depth, moulded, 25ft. She 
has a deadweight capacity of about 5500 tons, with a moderate 
draught of water. She is built to Lioyd’s 100 Al class, on their 
three-deck rules, and has a poop aft, a long bridge amidships, and 
a topgallant forecastle. On the forward end of the bridge deck is 
placed a large saloon house, with entrance to the passengers’ 
berths, which are placed in the bridge under the saloon. The 
saloon is a large handsome apartment, arranged to seat the whole 
of the first-class passengers at one time. The engines and boilers 
have been constructed by Messrs. John Dickinson and Sons, 
Limited. The engines are built on the triple-expansion principle, 
the sizes of the cylinders being 24in., 40in., and 64in., by 45in. 
stroke, supplied with steam by two large boilers working at 180 1b, 
pressure. 

Oa Thursday, June 24th, the fine mail and passenger steamer 
Tai-Hoku, built by Sir Raylton Dixon and Co., Ltd., Cleveland 
Dockyards, Middlesbrough, to the order of the Osaka Shosen 
Kabrushiki Kaisha, of Japan, was taken out to sea for her official 
trials, under the command of Captain Conradi. Her principal 
dimensions are:—Longth, 343ft.; beam, 43ft.; depth, moulded, 
28ft. She is built to Lloyd’s highest class spar deck rule, with 
upper decks all of teak, main deck of steel, with water ballast in 
cellular double bottom. The accommodation is most elaborately 
fitted and arranged for thirty first-class passengers in fore part 
of bridge, with large dining saloon, reading-room, smoke-room, 
&c., in house on bridge ; and for fifty second-class at after end of 
bridge and in poop ; also for 300 emigrants in main ’tween decks. 
The vessel in also fitted throughout with a complete electric light 
installation, and a large refrigerating machine and chamber for 
preserving and freezing provisions. Powerful triple-expansion 
engines have been fitted by Messrs. T. Richardson and Sons, Ltd., 
Hartlepool, having cylinders 28in., 46in., 77in., Y 48in. stroke, 
supplied with steam by two double-ended boilers 14ft. by 16ft. 6in., 
and two single-ended, 14ft. by 10ft., working at 1801b. pressure. 
She is also fitted with a manganese bronzs-bladed propeller, Lee’s 
ash ejector, Weir’s evaporator, feed heater, &c. The vessel has 
been constructed under the personal supervision of Mr. 8. Konishi. 
The owners of this steamer, by reason of her speed and superior 
equipment, will receive a subsidy from the Japanese Government 
for vessels fulfilling the requirements named by them. A large 
party of friends was on board during the trials, amongst whom 
were Sir Thomas Richardson, S, Konishi, Mr. Atsumi, Captain 
Habback, Mr. Katsura, Mr. Nagata, Mr. Hashizumi, and Mr. 
Drabble, representative of Messrs, Mitsui and Co., the Osaka 
Company’s agentsin London. Everything passed off most success- 
fully during the six hours’ run, a mean speed of over 15 knots 
being easily attained. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE Birmingham ironmasters’ quarterly meeting will be held on 
this day week, Thursday, July 8th, and the Wolverhampton 
meeting will be held on the preees day. As is usually the case, 
business between the end of one quarter and the commencement 
of another is somewhat at a stand, buyers liking to gather from 
these meetings the course that business is likely to take before 
placing orders for the quarter or half-year’s supplies. Current 
orders are only for small lots for immediate consumption. 


The crude iron business here is benefited by the threatened strike 
of blast furnace men in Cleveland, since, should the furnaces there 
be put to stand, and supplies of iron be cut off, it would make for 
the advantage of the makers of Midland and Staffordshire metal. 
Happily, as regards this district, blast furnacemen’s wages and 
hours, under the agreement between masters and men by which 
they are regulated, will definitely remain unaltered until the first 
** making up” day in August. e smallness of stocks and the 
high price of pig in Cleveland and Glasgow help to stiffen values, 
and there is a general disinclination to sell forward except at an 
advance on present rates. Sales for the coming quarter’s supplies 
are reported at 20s. 6d. per ton over current prices, and one large 
Staffordshire smelter is said to have sold his production to Septem- 
ber on these terms. To-day, Thursday, cold blast pig was 90s., 
Staffordshire all-mine hot air pigs 52s. 6d., part mine 45s, to 
47s, 6d,, and cinder forge 383. to 393. Lincolnshire gray f 
was 463, 7d., Derbyshire and North Staffordshire forge was 
to 453., and Northamptonshire 42s, to 43s, 

Steel continues in good demand at recent levels, and the steel 
works report that this quarter, both as regards tonnage and prices, 
is one of the best they have had for some time. 

The state of the sheet iron trade continues to occasion great 
concern, the recent improvement noted in the employment of the 
mills having, it is said, proved to be only ‘‘a flash in the pan.” 
One leading sheet maker alleged on ’Change this afternoon that 
the decrease in his production this quarter was 35 per cent. below 
the ordinary capacity of his works. Last year black and doubles 
varied from £6 7s. 6d. to £7 5s., and averaged for the twelve 
months £6 163, 3d. Production during that year considerably 
developed in this district, while many of the South Wales tin- 
plate mills, owing to the loss of the U.S. market for tin-plates, 
were converted into black sheet and galvanising mills. Owing to 
the close proximity of South Wales to the seaboard, they have a 
great advantage over Staffordshire makers for supplying the 
Colonies and other oversea markets, while they also escape the 
freight which Midland galvanisers have to pay on their spelter 
from the ports. Under Welsh competition and the falling off in 
the foreign and colonial demand for galvanised sheets, many mills 
have had to close and others to be placed on short time, while one 
great Wolverhampton firm has been completely closed, while 
another is removing to South Wales. This afternoon prices of 
black sheets were £6 for singles, £6 5s. for doubles, and £7 23. 6d. 
to £7 7s, 6d. for trebles, about the lowest on record, while gal- 
vanised sheets were £9 103. for doubles, f.o.b. Liverpool. 

Bars are in only moderate demand, Marked bars to-day 
remained at £7 10s. for the lowest qualities, merchant bars ranged 
from £6 5s, to £6 123 64., and common bars were sold as low as 
£5 123, 6d., though for forward booking the nominal minimum, 
£5 15s., was adhered to, Other finished iron prices were, tube 
strips, £5 153.; hoop iron, £6 103.; angles, £6 to £6 5s.; stamping 
sheets, £9 103. to £10; and nail rod, £6 10s. to £6 15s, 

The engineers and boiler makers are fully booked, and for all 
kinds of machinery there is a favourable inquiry. 

A remarkable fact, as showing the surprising departures which, 
in the present day, some of our Midland manufacturing companies 
have to introduce in order to earn dividends for their shareholders, 
has just been stated in connection with Kynochs, Limited, of Bir- 
mingham. The original and fundamental business of this concern, 
as all the world knows, was the manufacture of ammunition for 
military and sporting p' As manufacturers of gunpowder, 
nitro-glycerine, and other explosives, Kynochs are compelled to 
handle chemicals on a rather extensive scale, and incidental to the 
cultivation, the company find themselves in possession of a number 
of valuable by-products, which they have now been — to 
utilise for commercial purposes. Thus, during the year, 
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complete works on an extensive scale have actually been crecteg 
at Birmingham for the manufacture of soap, candles, and glycering 
Soap, and candles, and glycerine, however, do not exhaust the list 
of Kynochs’ new ree Works for the manufacture of 
cycle components have lately been erected and fitted, ang 
the manufacture of these fittings will be commenced almost 
immediately. 

The Birmingham Water Dapartment, in their report to the City 
Council, submit their accounts and balance-sheet for the year ended 
March 31st, 1897. The total receipts of the department on revenue 
account—£202,059—show an increase of £12,189, while the tota] 
charges show a reduction of £467, giving an increase of £12,656 in 
the amount carried to profit and loss account. The profit and loss 
account shows a balance of £25,812, against £17,718 in the previous 
year. The profit has been carried to the special water fund in 
accordance with the Act of 1892, making the total amount now 
standing to the credit of that fand £78,335; The Committee haye 
decided, on the recommendation of Professor Percy Frankland, of 
Mason College, Birmingham, to, in the case of all new services, lay 
the pipes in a wooden trough filed with a preparation of bitumen 
to prevent leakage. ; 

A Birmingham firm has received from one of their Johannesburg 
customers a striking account of the misgovernment of the Trang. 
vaal. Asan instance of the way in which the Government chokes 
British trade, he gives the example of a shipment of lead pipe as 
follows :—Home cost, £35 193, 11d.; freight, exchange, and home 
charges, £10 123. 10d.; East London wharfage, harbour dues, 
forwarding, &c., £3 16s. 7d.; railway carriage to Jobannesburg, 
£23 14s. 3d.; and last, but not least, Transvaal customs, 
£73 133, 6d.; total, £147 17s. 1d. It will be seen from the above 
that the Transvaal customs alone represent over 200 per cent, on 
the prime cost of the goods, 

Mr. J. F. Cay, of the Patent Shaft and Axletree Company, 
Limited, Wednesbury, has written a public letter, in which he 
says that the Compensation Bill is not only unjust to employers, 
but that a great deal is to be said against it from a workman’s point 
of view. He points out that where death results from injury, the 
first schedule provides compensation not exceeding £300 to the 
dependents of a married man, but much less for the single man 
without dependents, end says this will induce employers to dis- 
place the older men at the various works in favour of younger men 
without encumbrances. The rate paid for incapacity to work 
renders it much less expensive for the employer for a man to be 
killed outright rather than disabled. There is also, says Mr. Cay, 
no provision in the Bill for securing payments to the dependents 
of a man who is killed or injured. To many employers the pay- 
ments would be impossibilities, and they would have no alternative 
but to become bankrupt. What, he asks, in such cases becomes of 
the compensation ! 

A meeting of the Midland Counties Branch of the Incorporated 
Association of Municipal and County Engineers was held at 
Stafford on Saturday. A paper was read by Dr. G. Reid, the 
medical officer of health for Staffordshire, in which he described 
some experiments which had been made in artificial filtration of 
sewage by coal, and expressed an opinion that coal was a valuable 
and cheap medium for gat purification. The members visited 
some of the municipal buildings in the borough, including the 
Corporation gasworks, electric-lighting works, waterworks, baths, 
sanitary depSt, sewage disposal works, free library, &c, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent ) 


Manchester,—The resumption of operations in the iron trade 
here after the holidays has been disappointing. As I pointed 
out last week there were general anticipations not only that the 
improvement that was then showing itself would be maintained, 
but that there would be a further hardening up in prices, 
Neither in business nor in prices have these anticipations been 
realised. Inquiries have been few, and the market, if anything, 
easier. To a large extent this has been due to the serious outlook 
in the engineering industries in connection with the eight hours 
question, which necessarily hasa depressing effect, and unsettles both 
buyers and consumers. A from this there is nothing in the posi- 
tion tocause any anxiety ; theactual trade outlook issatisfactory, and 
one very important feature is the fact that the continental buying 
of raw material has again commenced on a fairly large scale, 
whilst home requests, unless diso ised by labour disputes, 
continue good, and most of the principal pig iron makers are very 
well sold, If, however, the engineering industries throughout the 
country are to be plunged into a general and protracted conflict on 
the eight hours question, the disastrous results of which it is at 
present impossible to foresee, there are very sufficient grounds for 
viewing the fature with concern, and to cause reluctance on the 
part of users and sellers of iron to operate to any further extent 
than they are just now absolutely compelled. 

The iron market at Manchester on Tuesday brought together 
only a moderate attendance, with a very slow busines reported 
generally, and both in raw and manufactured material less firmness 
in prices was noticeable. Pig iron makers are mostly well sold for 
the present, and under no necessity to push sales, but the slight 
advances they have been attempting to put on are not obtain- 
able, and in the open market sellers are in many cases prepared to 
accept offers at slightly lower figures. Local makers still quote 
46s. 6d, for forge, to 483. 6d. for foundry, less 2} ; in Lincolnshire iron 
it can scarcely besaid that business of moment has been done at any- 
thing above the minimum basis of 433, 6d. for forge, to 45s. 6d. 
for foundry, net, delivered Manchester, although one or two makers 
are not at all disposed to sell foundry qualities except at an 
advance of quite 6d. on the above quotations, Derbyshire foundry 
is fairly steady at 47s. to 483, net, delivered Manchester. In out- 
side brands Middlesbrough is rather easier, ordinary G.M.B.’s bein, 
obtainable at 493, 4d., and for good-named brands about 50s. 1d. 
to 50s, 4d. net cash is quoted, delivered by rail Manchester. Scotch 
iron is obtainable at about 3d. under last week’s prices, Eglinton 
and Glengarnock averaging about 47s, 3d. to 47s. 6d. at the ports, 
and 493. 6d. up to 50s. Manchester Docks, with American pig iron 
about 46s. 6d. to 47s, at the docks, 

' In the finished iron trade the tone is quieter, local makers not 
booking sufficient orders to replace contracts running out, and 
there is consequently a disposition to take low figures to secure 
business. It is exceptional where more than £5 15s. is being 
got for Lancashire bars, with North Staffordshire qualities rangiog 
from £5 17s, 6d. to £6 2s. 6d. Sheets are about £6 17s. 6d. to £7, 
and hoops remain at £6 10s. for random, to £6 15s, for special cut 
lengths, delivered Manchester district, and 2s, 6d. less for 
shipment, 

he position in the steel trade, although some descriptions of 
manufactured poets are in fairly active demand, is generally only 
moderate, with prices rather weak at late quotations, ordinary 
foundry hematites averaging 57s. 6d. to 58s. less 24 ; local steel 
billets, £4 10s, net cash; bars, £6 3s. 6d. to £6 5s.; and boiler 
plates quoted £6 5s., but obtainable at under this figure for 
delivery in this district. 

In the engineering trades dice goaiilons, apart from labour and 
wages difficulties, continues satisfactory, so faras work and em- 
ployment are concerned, in nearly all the principal branches 
throughout Lancashire. Machine tool makers, stationary engine 
builders, boiler makers, and locomotive builders are all suppliéd 
with orders to keep them fully employed for some time forward, 
and most of the general branches of enginee are in much tho 


same position. Machinists, as previously noticed, are not quite so 
well engaged, and in the cycle-making industry some ening 
off is reported, but this scarcely affects the general tion 
throughout the engineering trades of the district. liday 





stoppages of works and the slackening off in the above-mentioned 
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industries have caused a small temporary increase in the unem- 
ployed list of the trades union societies, but otherwise the returns 
are very satisfactory, good reports having been received from 
most districts as to the state of trade. 

In summing up the results that have accrued to labour during 
the sixty years of her Majesty’s reign, a trades union corre- 
spondent in one of the local weekly journals finds, of course, 
ample ground for congratulation, but scarcely for complete satis- 
faction. After referring to the marvellous improvement that has 
taken place with regard to industrial conditions in the mining and 
other industries which occupy so prominent a position in Lanca- 
shire, and also in some branches of the engineering trade, the 
correspondent goes on to say that altogether, when the reduced 
hours and the improved wages were taken into account, it was 
certainly a moderate estimate to say that in these two items alcne 
they had improved by,40 per cent. It was of course impossible to 
reckon by percentage their bettered working conditions, their 
improved surroundings, and the greater comfort in which they lived. 
Although none of them might live to see it, if the masses made 
the same progress in the next sixty years that they had made in 
the last, this Britain of ours should be a right comfortable place to 
live inin the year 1957, Had anyone, he further remarks, suggested 
in 1837 that the Queen would see all these wonderful changes, and 
that in addition she would see miners sent straight from the pit to 
the House of Commons, workmen factory inspectors, close upon 
100 Labour magistrates, working men M. P.’s hobnobbing with the 
heir to the throne, and working men also filling the position of 
Under-secretary to the Home-office and the Board of Trade, he 
would have been regarded as a hopeless lunatic, even by the 
champions of labour, 

As to the further progress in the interests of labour which this 
trade union correspondent is looking forward to, perbaps it may be 
as well to quote the views held by employers with regard to one 
legislative proposal in the above direction now under the considera- 
tion of Parliament. In a petition against the Workmen’s Compen- 
sation Bill, by the Engineering Employers’ Federation, a strong 
protest is raised against such radical changes in the long recognised 
principles regulating the laws of liability as between an employer 
and his workmen, for compensating injuries sustained in the course 
of employment, and the proposal to tly increase the 
liability of the employer in that behalf, without providing any 
means having for its object the lessening of misconduct and 
negligence on the part of the workmen. It is further urged that 
the increased burden thrown upon the employer by the said Bill 
could not in the nature of things be borne by him alone, but must 
in the end fall upon the workman in various ways, and the process 
by which this end would be reached would doubtless be 
characterised by long-continued strife between capital and labour, 
and this country would thereby be placed ata serious disadvantage 
in competition with foreign nations, Not only this, but as the 
Bill essentially constitutes a fresh bar to the employment of a 
workman, it would in aJl probability have a prejudicial effect upon 
the working class of the country generally, and more especially 
upon that portion of it engaged in trades where machinery was 
used, and as an immediate consequence the opportunities of aged 
and infirm persons being able to earn a livelihood would be «on- 
siderably lessened. 


The eight hours question is another movement in the direction 
of the trades unionist further progress, which has to some extent 
received official tion by its ption in Government works, 
but which is certain to meet with the strongest opposition on 
the part of the principal private engineering establishments 
throughout the country. This question, as I have previously 
intimated, is being forced to an issue by the Amalgamated 
Society of Engineers, in combination with other trades union organi- 
sations in the London district, but the decision of the employers 
as to the course of action they will take in the event of the notices 
served on three of the metropolitan firms not being withdrawn, 
has been come to in Manchester, which will certainly be the next 
point of attack in the event of the men succeeding in enforcing 
their demands in London. The employers are very closely follow- 
ing the tactics pursued by the workmen, and the Employers’ 
Federation of Engineering Associations is not acting alone, but 
in conjunction wit papeanen | of other important organisations—the 
Shipbuilders’ Federation, and the Iron Trades Employers’ Federa- 
tion, whose headquarters are in Manchester—rep ting certainly 
the most powerful combination that has ever been brought together 
by the employers in the engineering trades of the country. I may 

d that as soon as the eigbt hours movement commenced, the 
Manchester branch of the Employers’ Federation received very 
important accessions representing the principal firms in the Bolton 
district, and the largest employers in the Oldham district, the 
local Fedération now including firms employing upwards of 
35,000 workmen, who in the event of resort to extreme measures 
being necessary would all be brought within the scope of the 
general lockout. The proceedings in connection with the discus- 
sion of the whole question by the employers were commenced by 
a private meeting of the executive of the Engineering Trades 
Employers’ Federation, held at the Grand Hotel yesterday fore- 
noon, in which the course of action to be taken by the Federation 
was fully considered. This was followed by a conference between 
the Federation Executive and representatives of the Shipbuilders’ 
Federation and the Iron Trades Employers’ Association, when 
there was a free interchange of views between the respective 
Associations on the position to be taken up by the employers, with 
the object of securing generally united action in resisting the 
demand for an vight hours day. 

Amongst other labour questions which just now most seriously 
concern this district is the threatened dispute in the Bolton engi- 
nesring trades on the machine labour question. Ata meeting on 
Monday of the engineering firms in the above district—who have 
now joined the Employers’ Federation of Engineering Associations 
—it was decided to send a letter to the men, stating that as the 
demand made by the Amalgamated Society of Engineers with 
regard to the payment of machine workers practically raised the 
question of the manning and rating of machines, respecting which 
the Employers’ Federation bad already come to final decision in con- 
nection with the Sunderland dispute, any further communication the 
men might wish to make must be addressed to the Federation execu- 
tive. This practically places the whole matter in the hands of the 
executive of the general Federation, with the result that if the men 
persist in forcing the matter to an issue, it will have to be dealt 
with on similar lines to those adopted when a strike was recently 
threatened in connection with the Pallion Forge, Sunderland, and 
with the possibility of a general lockout being ordered. Another 
dispute is that at the Lancashire and Yorkshire Newton Heath 
Carriage Works, but here the company seems to have been quite 
able to hold its own against the Amalgamated Society of Engineers ; 
the places of all the men who have gone out on strike have been 
filled, and the company bas practically declined to enter into any 
further negotiations with the trades union organisation. 

The demand for all descriptions of round coal is extremely slow, 
and notwithstanding the protracted stoppages of the pits during 
the past month, stocks are accumulating in considerable quantities, 
and many of the pits have been put on short time. House coals 
are necessarily only in the most limited request. Quoted list rates 
remain for the most unchanged, but in the open market prices 
are scarcely firm, sellers in many cases being prepared with con- 
cessions where actual business is offered. Steam and forge coals 
are also plentifal in the market, and difficult to move with prices 
low, ordinary descriptions not averaging more than 5s, 9d. to 
6s, 3d. at the pit. In gas coals most of the contracts have now 
been placed on the basis of last year’s rates, averaging about 6s, 3d. for 
common to 6s, 9d. and 7s, 3d. for the better qualitiesat the pit mouth. 
In locomotive fuel the further contracts placed have also been at the 
low figures taken last year, averaging 5s. 9d. for good qualities at 
the pit mouth. Engine fuel meets with a fairly brisk demand, and 
with supplies by no means overplentiful, prices are without 
difficulty maintained at late rates, Common slack averages 3s, 3d, 











to 33, 6d,; medium sorts, 3s. 9d. to 4s, 3d.; and best qualities, 
4s, 6d. to 5s, at the pit mouth. 

Only a moderate business is reported for shipment, and with 

lentiful supplies of common coal on the market prices are rather 
ower, if anything, ordinary steam coal being readily obtainable 
at about 7s. 6d., with better qualities quoted 7s, 94. to 8s, 
delivered Mersey ports, 

Barrow.—The demand for hematite pig iron shows a rather 
beta tone, although during the past week more life has been 
shown all round. The quieter tone, however, is only likely to 
prove to be a lull, as makers are all busily employed and well sold 
forward. They have, however, only thirty-six furnaces in blast, 
as compared with thirty-seven in the corresponding week of last 
year, and thirty-nine furnaces are standing idle, To a t extent 
this is because the supply of native ore is not sufficiently plentiful, 
and it is also due to the fact that the make of the furnaces that 
are in blast is greater per furnace than was the case when a larger 
number of them were engaged in smelting iron. Makers quote 
50s. to 52s. 6d. per ton for mixed Bessemer numbers, net, f.o.b.; 
and warrants are at 48s, 8d. net cash, buyers 48s, 74d. Stocks of 
warrant iron have again been reduced by 1138 tons, and now stand 
at 230,139 tons, or a decrease since the beginning of the year of 
65,807 tons. Makers hold practically no stocks, except for use in 
their own business, 

Iron ore is in brisk demand, and raisers are busy at all the 
mines, good average qualities are in active demand, and even 
commoner qualities get a gocd market. Good average qualities 
of iron ore are still quoted at 10s. to 11s. per ton net at mines, 
Spanish ores are in good request, and 153, is about the current 
value of good qualities net at West Coast ports. 

Steel makers are very busily employed, and every department of 

their works is well off for orders, Heavy steel rails are in good 
demand, and orders are well held. Prices are firm at £4 103. to 
£4 12s, 6d., according to section. A fair business is being done in 
steel plates, and a little better demand is expected. Throughout 
all the departments of the steel trade there is activity, and 
prospects are very good for the future. 
; eet and marine engineers report no new orders, but it 
is understood that Messrs. Vickers, Sons, and Co. will secure the 
order for the line-of-battle ship of the Canopus type required by 
the Admiralty this year. Messrs. Vickers are specially fitting up 
the Barrow works for a large business in warship construction. 

Coal is quiet. Coke firm and steady. 

Shipping returns at West Coast —_ show a slight falling off. 
The exports of pig iron last week were 4205 tons, and of steel 
8453 tons, as compared with 8008 tons of pig iron and 10,142 tons 
of steel in the corresponding week of last year, being a decrease of 
3803 tons of pig iron and 1689 tons of steel. The aggregate ship- 
ments this year represent 217,922 tons of pig iron and 220,325 tons 
of steel, as compared with 157,630 tons of pig iron and 236,223 tons 
of steel in the corresponding period of last year, showing an 
— of 60,292 tons of pig iron and a decrease of 15,898 tons 
° 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE collieries have now resumed working about the usual time, 
the Jubilee and miners’ demonstration, which brought about 
somewhat prolonged holidays, having now become things of the 
past. While the festivities were on, restriction was the rule at 
the local pits, with the result that stocks were kept very mode- 
rate. House coal, though up to an average in the output, is in 
limited demand, owing to the continued warm weather. For 
London there is a good season request, chiefly for the finest 
qualities, Trade with the Eastern Counties is rather slack. 
Quotations, at pits, are now ruling as follows :—Best Silkstones, 
8s. 3d. to 8s. 64d. per ton; seconds, 7s. 3d. to 7s. 6d. per ton; 
Barnsley softs, y sale at 7s. 3d. to 7s. 6d.; and inferior sorts, 
6s, 6d. to 6s. 94. per ton. Only a poor demand is reported for 
thin seam fuel. An active business prevails in steam coal, of 
which a heavy tonnage is being forwarded to the Humber ports. 
Shipments to Germany, Norway and Sweden, and north Russia, 
from this port, are very large. Grimsby is also doing well. Rail- 
way companies and other extensive contractors are taking an 
average tonnage on contract account. 


The Midland Railway Co. has secured its coal at 7s. 3d. per ton 
under contract, which is 3d. per ton less than last year. The con- 
tract has been placed with a South Yorkshire firm. Yorkshire 
hards realise 7s. 6d. to 7s. 9d, per ton in the open market. Gas 
coal is in poor request, and stocks are very low. Yorkshire and 
Lancashire manufacturing districts are taking a good supply of 
that class of fuel. Reports as to the coke trade are satisfactory. 
Prices are kept up, and are as follows :—Best washed, 11s, 6d. to 
12s.; inferior, 9s. 9d. to 10s. 6d. per ton. 

In the heavy trades reports are encouraging. The men have 
now settled down to regular employment after the postcaged 
holidays. The iron trade is firm, owing chiefly to two causes. e 
first is an improvement in the condition of the warrant market, 
and the other reason the feared strike of furnacemen in the 
Middlesbrough district, Demand locally is steady. Quotations:— 
West Coast hematites, mixed numbers, delivered in Sheffield, 59s. 
to 61s. per ton; East Coast, 57s. 6d. to ; Lincolnshire, No. 
foundry, 43s, 6d. to 443.; forge ditto, 42s, to 42s. 6d.; Derbyshire, 
No. 3 foundry, 45s. to 45s, 6d.; forge ditto, 403. to 41s. 6d.; 
finished bars, £5 17s. 6d. to £6; sheets, £7 to £7108. At these 
prices a good deal of trade is being done. There has been a slight 
falling off in orders for steel, but makers are not attaching much 
importance to it, as their books contain orders sufficient to keep 
them employed for some months to come, The demand for rail- 
way material maintains the request for the rapidly produced steel, 
and furnaces are very busy. semer sorts are selling at £6 to 
£6 103., while Siemens-Martin steel averages £6 10s. to £10 10s. 
per ton. The latter is principaliy favoured just now, and the 
finest qualities are selling exceedingly well. The demand for 
Swedish steels continues as brisk as ever, and on fresh orders 
advanced prices are being obtained. The vies mills, tilts, and 
forges are all full of work. Cycle steel is still ly called for, 
an Se someranetg ? eee their books well filled wi pe 

Advices from London are not very encouraging with regard to 
the silver, cutlery, and plated trades. Houses doing business with 
the metropolis expec large orders for all kinds of attractive 
articles for sale to the colonial and other visitorsto London, These 
hopes have not been realised to anything like the extent that was 
anticipated, although it is probable that even yet a spurt may 
be experienced towards the middle of next month, when most of 
our colonial visitors will be turning their steps homeward, and may 
make their purchases the last thing they do. In cutlery some good 
orders have recently been received, particularly in the better classes 
of goods, 

On Taursday, July 1st, the new line to Barnsley, constructed by 
the Midland Railway Company, was opened for epger traffic, 
The line traverses a most important coal-getting district, including 
Rockingham, Barrow, Wombwell, Hoyland, and Wharncliffe. It 
is the shortest route between Sheffield and Barnsley, the necessity 
of going to Cadworth Junction being now dispensed with. The 
line has been constructed under the direction of the Midland 
Company’s chief engineer, Mr. J. A. McDonald, and his assistant 
for new works, Mr. J. L. Lowe. The contractors were Messrs. 
Walter Scott and Co., of Newcastle-on-Tyne and London. 

The Master Cutler of Sheffield (Sir Alexander Wilson, Bart.) 

ve the Forfeit Feast, otherwise known as the Little Cutlers’ 

‘east, on Tuesday, in the Cutlers’ Hall. Sir Alexander and Lady 
Wilson were warmly congratulated on the honours it had pleased 
the Queen to bestow upon them. 

The shareholders of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, Sheffield, paid a visit to Keswick on 
July. Ist, with the view of inspecting the recently-acquired blast 





farnaces near Maryport, and the other properties of the company 
in Cumberland. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuHart trade has been dull and unsatisfactory this week in this 
district is almost solely due to the labour difficulties which are in 
progress, and which threaten to result in extensive strikes. There 
can be no question that the iron market has not this year had a 
fair chance to share in a steady upward movement, political and 
labour troubles hampering business continually, for no sooner has 
one difficulty been jadjusted than another has cropped up, and 
sellers and buyers have never seen their way clear for more than a 
very short time ahead, and have had to confine their operations to 
iron wanted for early delivery. There has been no room for 
speculators, and accordingly prices have moved within com- 
revenge narrow limite; in fact, the price of pig iron is not now 

igher than it was in the first month of the year. It cannot be 
denied that a large business has actually been done, but it has 
been of a hand-to-mouth character. 

In June the exports of pig iron from the Cleveland district were 
in excess of those of any previous June, but fell considerably short 
of those of late months, seeing that last March 129.579 tons were 
shipped, April 117,728 tons, and May 125,228 tons, whereas last 
month the quantity was 114,310tons. In the corresponding month 
of last year 106,718 tons of pig iron were exported. The decrease 
in the past month was due to the smaller requirements of Germany, 
owing partly to the state of the inland navigation. It is usual, 
however, to have smaller exports to the Continent in June and 
July, so that the market has been unaffected by the reduced over- 
sea exports, more particularly when this is partly counterbalanced 
by a large improvement in the Scotch demands, and that notwith- 
standing the small difference between the prices of Scotch and 
Cleveland pig iron delivered at Scotch foundries, It has not been 
so small for years. The stock of Cleveland pig iron in Connal’s 
stores did not in June decrease at anything like the rate that was 
reported for a good many months previously. The quantity of 
Cleveland pig iron held at June 30th was 114,046 tons, a decrease 
for the month of only 9616 tons, whereas the decline in May was 
24,188 tons, and in April 20,002 tons. Of East Coast hematite pig 
iron the quantity held at June 30th was 63,722 tons, the decrease for 
the month being 4059 tons, as compared with 12,960 tons in May, 
and 15,270 tons in April. Probably the higher prices of warrants 
as compared with makers’ iron have led consumers to buy the 
latter. 

The price of No. 3 Cleveland pig iron has become easier this 
week ; on Monday 41s. 3d. per ton was paid for prompt fo.b. 
deliveries, but su uently merchants have been selling at 41s, 
For forward delivery scarcely a quotation will be given, as the 
future of the trade is rendered so uncertain by the labour 
difficulties, everything else being favourable. No. 4 Cleveland is 
strong at 40s, 6d., and all forge qualities are at 403. 3d., the 
demand for these being pretty fair, especially from Scotland. M. 
numbers of East Coast hematite iron are quoted by makers at 50s. 6d. 
per ton for early f.o.b. deliveries, but merchants have been doing 
business at 503., which is considerably less than the price of 
warrants, But makers could not put their quotations up to the 
price of warrants, otherwise they would stand but a poor chance 
of getting orders, for they could not compete with the West Coast 
producers, who already have secured a larger share of the Sheffield 
trade than has been known for many years. 

Last week the giving of an additional half-crown per man by the 
Cleveland Ironmasters’ Association enabled them to keep their 
furnaces going without intermission over Jubilee day, but at 
Messrs, Cochrane’s Ormesby Works, Middlesbrough, where the 
eight hours day is in force, the men refused to work, and the 
furnaces were stopped for twenty-six hours, to the detriment of 
the quantity and quality of the iron produced for some days after- 
wards. The men insisted that if they worked they should be paid 
2s. 6d. extra, the same as the men at the other works, but it was 
pointed out that the other men worked twelve hours for their half- 
crown, whereas the Ormesby men would only work eight. Thus 
the cost for twenty-four hours would be 7s. 6d. per man, whereas 
the twelve-hour masters would only be paying 5s. An offer of Is. 6d. 
per man was made, or 4s, 6d. for three shifts, but this was refused, 
and so the furnaces were idle for one day. 

The question of the eight hours day at the blast furnaces is still 
to the fore, and the men threatened to hand in their notices this 
week if either the He hours day or the total abolition of Sunda; 
labour is not granted. On Wednesday a deputation of the men’s 
association met the ironmasters at Middlesbrough, and had a very 
lengthy discussion on the subject. It was clearly shown that the 
abolition of Sunday labour was totally impossible. As regards 
the eight hours day, after considering the matter fully, the 
masters passed the following resolution :—‘‘The Cleveland Iron- 
masters’ Association, with the information at present before them, 
do not feel justified in consenting to an eight hours shift, but in 
order that they may know exactly what the effect of such a scheme 
would be, they ask the men’s representatives to submit for con- 
sideration and discussion a detailed proposal for each works repre- 
sented by them. The information now before the ironmasters is 
not sufficient to enable them fully to realise what would be 


3 | involved.” The makers ask for the information for each works, as 


the application of the scheme will be different at each, and the 
cost of the adoption will differ also. 

The finished iron and steel industries are very well occupied, but 
the inquiry is rather small at present. Still some of the angle and 
bar manufacturers could get more orders than they are booking, 
but they cannot take all that their customers offer. The Scote 
makers are not nearly so well off for work, and accept lower prices 
than the North of England producers, in some cases 10s. per ton 
less. The plate and angle makers have advanced their rates, and 
ask for steel ship-plates, £5 5s.; iron ship-plates, £5 2s, 6d.; steel 
ship angles, £5 23. 6d.; and iron ship angles, £5, all less 24 per 
cent. f.o.t. Steel sheets, singles, are at £7; and iron sheets, 
singles, £6 10s., both less 24 per cent. f.o.t. Common iron bars 
are firm at £5 5s., less 24 per cent. f.0.t. Heavy steel rails are at 
£4 10s. net at works. 

The wages of Consett steel workers are regulated by a sliding 
scale based upon the prices realised for plates by the firm, the 
figures being certified by the accountant to the Arbitration Board. 
It has been ascertained that the prices realised during the three 
months ended May 3lst differed so little from those of the pre- 
vious three months that wages for July, August, and September 
will remain the same as in the past quarter. This scale also prac- 
tically regulates the at other steel plate making establish- 
ments in the North of England. 

On Monday, the half-yearly meeting of the Board of Conciliation 
and Arbitration for the manufactured iron trade of the North of 
England will be held at Saltburn-by-the-Sea, and during the pro- 
ceedings a valuable service of silver plate will be presented by Sir 
David Dale, Bart.,'on behalf of the Board, to Mr. William Whitwell, 
Thornaby Ironworks, Thornaby-on-Tees, who was one of the 
founders of the organisation in 1869, and who has for many years 
been its president, to the satisfaction of masters and men alike. 
They have every confidence in his impartiality. Practically during 
the twenty-eight years of the existence of the Board there has 
never been a strike of any importance in the finished iron trade of 
this district, 

Mr. Douglas Upton, general manager of the Stockton Malleable 
Iron and Steel Company, and president of the North of England 
Tron and Steel Manufacturers’ Association ; Mr. William Whitwell, 
Thornaby Ironworks, and Mr. J. R. Winpenny, the secretary, will 
represent the North of land iron trade on the deputation 
which will wait upon Lord Salisbury to-day—Friday—to protest 
against the Workmen’s Compensation Bill. 

Messrs. John Stevenson and William H. Cowper, who have 
carried on business at Queen’s-terrace, Middlesbrough, as iron and 
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steel merchants, Xc., have dissolved partnership. Mr. Stevenson 
will carry on the business at 18 Albert-road, Middlesbrough, and 
at Newcastle-on-Tyne, while Mr. Cowper will remain at Queen’s- 
terrace, where he will conduct the business of the Framwell-gate 
Coal and Coke Company as commercial manager. 

The coal trade is showing considerable briskness, and the price 
of steam coal has been slightly advanced, so that best Northumber- 
land is quoted at from 8s. 6d. to 8s. 74d. per ton, f.o.b. The gas 
coal trade is busier than is usual at this time of the year, which 
is naturally a quiet time—as quiet as it is brisk in the steam coal 
trade. The collieries have been extra busy this week, to make 
up for last week’s stoppages, which were of considerable duration 
on Tyneside, the race holidays prolonging the Jubilee stoppage. 
The strike at Ashington Colliery, Northumberland, has ended, 
after a stoppage of about a week, the 300 men and boys having 
carried their point of forcing the twenty-seven non-unionists em- 
ployed at the pit to become members. Similar steps will be 
taken with the non-unionists at other collieries, Coke is very 
scarce, and is firm in price, foundry coke selling at 203., f.o.b., 
but 133, 6d. per ton, delivered on Teesside, is accepted for blast- 
furnace coke, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been less activity in the Scotch iron trade this week. 
The pig iron market has been very depressed, the demand for 
warrants being slower than for a considerable time past. The spot 
business has practically been confined to a few necessary trans- 
actions between members of the iron ring, the outside public taking 
no interest whatever in pig iron speculation at present. Scotch 
warrants have sold from 45s, 114d. to 45s. 7d. cash, and 46s. O4d. 
to 45s. 94. one month. Only a small quantity of Cleveland iron 
has changed hands for cash, and there has been practically no 
business in this class of iron for future delivery, so far as warrants 
are concerned. The cash prices of Cleveland warrants have varied 
from 41s, 4d. to 40s. 114d. per ton. In Cumberland hematite 
warrants a sma!l business was done from 48s. 11d. to 48s. 8d. cash, 
and 493, 1d, to 48s. 104d. one month. The market for Middles- 
brough was quite lifeless, and the prices purely nominal. 

Much injury is being done to business in this quarter by the 
renewal of labour difficulties in the shipbuilding trade. Dealers 
in raw iron are holding quite aloof from the market, except in 
cases of the most pressing necessity. 

The output of pig iron is well maintained. There are 79 
furnaces in blast in Scotland, compared with 80 at this time last 
year, and of the total, 35 are producing ordinary, 38 hematite, 
and 6 basic pigiron. The production of ordinary g m.b. pigs is 
comparatively small, and this, no doubt, largely accounts for the 
circumstance that a constant although only a moderate reduction 
is taking place in stocks in Glasgow warrant stores, 

The prices of makers’ iron are comparatively steady. Monk- 
land and Govan, Nos, 1, are quoted f.o.b. at Glasgow, 46s. 6d.; 
No. 3, 46s.; Wishaw and Carnbroe, Nos. 1, 46s. 9d.; Nos. 3, 46s. 
3d.; Clyde, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Summerlee and Calder, 
Nos. 1, 51s.; Nos. 3, 483.; Coltness and Gartsherrie, Nos. 1, 52:.; 
Nos. 3, 48s, 6d.; Glengarnock, at Ardrossan, No, 1, 51s ; No. 3, 
46s. 6d.; Eglinton, at Ardrossan or Troon,No, 1, 48s.; No. 3, 
46s.; Dalmellington, at Ayr, No, 1, 47s. 9d.; No. 3, 453. 9d.; 
Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 493.; Shotts, 
at Leith, No. 1, 51s. 6d.; No. 3, 49s. 6d. 

The shipments have been unusually small this week, amounting 
to only 2859 tons, compared with 4292 tons in the same week of 
last year. There was despatched to Russia 500 tons ; Australia, 
270 tons; India, 250 tons; Germany, 220 tons; United States, 
15 tons; France, 25 tons; Italy, 62 tons; Holland, 70 tons; 
Belgium, 15 tons ; other countries, 148 tons ; the coastwise ship- 
ments amounting to 1884 tons, against 2134 tons in the correspond- 
ing week. 

There is no improvement in the finished iron department. On 
he contrary, the inquiry has, if anything, been less satisfactory 
in the last few days. As a consequence of the Indian famine, 
—— have been deprived of a considerable amount of business, 
and it appears to be doubtful whether there can be much improve- 
ment in the Indian trade this year. In other directions the 
demand is not so good as could be desired, and as a result 
of the scarcity of orders sellers find some difficulty in maintaining 
prices. 

So far there is no lack of employment in the steel trade, but 
this is owing rather to the good contracts formerly placed than to 
fresh orders coming into the market. 

The output of new shipping from the Clyde yards in June 
reached 29,243 tons, compared with 27,660 in June, 1896, and 
42,080 in the same month of 1895. During the past six months 
the launches have aggregated 149,254 tons, compared with 194,243 
in the first six months of last year, and 175,613 in the corre- 
sponding period of 1895. The tonnage put into the water in the 
last six months is the smallest since 1893, when it amounted to 
only 118,699. The fresh contracts placed with the Clyde builders 
in June are estimated about 35,000 tons, 

In the coal trade there is comparatively little change. The 
shipments are considerably better than in the preceding week, but 
they still come short of the quantity despatched in the corre- 

nding week of last year by no less than about 12,000 tons. 

he Glasgow coal market has been active, There is a good 
demand for the better qualities of household coals, for steam coals, 
and for all kinds of furnace ccalsand dross, Splint coal sellsslowly. 
The demand for main coal is fair. The prices f.o.b. at Glasgow 
are :—Main, 6s. to 6s, 3d.; splint, 63. 6d. to 6s. 9d.; ell, 7s. to 
7s. 6d.; steam, 83. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Corresponde nt.) 

JUBILEE week will be remembered for a long time as one in which 
there was a considerable amount of enjoyment, and short time, 
and smaller totals in most of the industries. Cardiff coal ship- 
ments fell below 270,000 tons, and Newport, Mon., and Swansea 
suffered in proportion. One good item of interest was recorded in 
the week by the winning of No. 3 Rhondda Seam at Gelli Colliery. 
As the company have over eighty acres of this excellent coal 
unworked, the importance of the winning is of general interest. 

During this week the steam coal business has shown a decided 
improvement, There was altogether a brisker tone, and more 
movement in price, On ’Change, Cardiff, mid-week, best steam 
was firmly quoted at 11s, to lls, 3d.; and best seconds were firm 
at 103. 3d. to 10s, 6d.; ordinary seconds ranged from 103, to 
103. 14d. There was also a change for the better in dry coals: 
Closing prices, 8s. 9d. to 9s. 3d. Small steam is selling at 5s, 9d. 
to 63. 6d. for best ; seconds, 5s. 6d.; inferior, 5s, 34. House coal 
is in a sluggish state in all quarters, the usual inaction being 
deepened by the warm weather of late. Quotations are 9s. 6d. to 
103. for best; No. 3 Rhondda, 103. 94, to 11s.; brush, 93. 6d.; 
small, 7s, 61. to 7s, 94.; No. 2 Rhondda, 7s. 6d. to 8s,; through, 
6s, 6d. to 63. 9d.; small, 5s. 3d. to 5s, 6d. 

Patent fuel quotations were 10s. to 10s, 94. Coke remains in a 
healthy state, prices unaltered. Tredegar trucks with an excellent 
sample of coke are to be found strongly in evidence at the leading 
iron and stee] works, 

The president for the year of the Iron and Steel Institute, 
Mr. E. P. Martin, is general manager of the Dowlais Ironworks, 
Merthyr and Cardiff. He has already given a very able review of 
the condition and prospects of the iron and steel trade in his 
address, but last Saturday he entered more minutely into financial 
details, especially with regard to Dowlais, in his appeal before the 
guardians for reducing the assessment. Dowlais had been assessed 
to the poor up to last year at £13 950, but it was sought to in- 


crease this to £15,500, and it was against this that Mr. Martin 
rotested, and successfully. Some of his opinions are worthy of a 
arger audience than a board-room, ‘The present outlook with 
regard to finished steel was exceedingly dark, and a very important 
branch of their business, the ar te trade, seemed likely to 
be snuffed out altogether. Last year, and in previous years, 
tin bars formed a very large proportion of their output, but 
for the last two months they had been barely working half 
time, and indeed not on tin bars at all. They had done their 
best to change their trade into billets and light rails, and things 
of that kind, but had not been able to replace the important 


instances makers have shown a willingness to go down a few 
marks, but generally a fair stiffness is noticeable, 

Output 7 the Saar collieries was for May of present year 
668,590 t., against 592,925 t. for May last year. 

According to figures published by the Imperial Statistical Office 
the production of pit coal in Germany was, for 1896, 86,639,861 t,. 

ainst 79,169,276 t., worth M. 593,054,870, against M. 538, 895,144° 
of which 78,993,660 t., against 72,621,509 t., worth M. 531,128 397) 
against M, 479,554,422 fall to Prussia. Of the five mining districts 
in Prussia, the Rhenish-Westphalian, or Dortmund district, comes 
first with 44,893,304t., against 41,145,744 t., worth M. 304,004,817, 
inst M, 273,933,459 in the previous year, 





branch they had lost in the tin bar business, Many th ds of 
tin bars from America had been supplied, even within twenty miles 
of Dowlais.” Mr. Martin, referring to the fact that an advance of 
24 Nod cent. had been given in wages, explained that the company 
had been strongly appealed to to give an advance, not because it 
was due under the sliding scale, but because in other parts wages 
had gone up to such an extent that they felt constrained to put 
their men on the same footing. ‘The company had spent £30,000 
during the last twelve months. Some of the furnaces are being 
pulled down because they are out of date, and practically of no 
use at all.” The result was the Committee reduced the assessment 
to £13,950. Mr. Martin thanked them, remarking that when 
reasonably dealt with, the company would not be discouraged from 
trying to increase their property, and making the best of it. 

On ’Change, Swansea, mid-week, it was announced that pig iron 
warrants had slightly receded; that a fair amount of trade in 
iron and steel was being done, Bessemer works fairly employed, 
and Siemens working fu!l time upon tin-plate bars. ‘No im- 
provement” was reported as r s tin-plate, either in prices or 
demand, while the fact of Welsh tin-plate makers steadily losing 
ground in America was very evident. Against this there is an 
equally steady increase to other countries. It was the privilege 
of the old tin-plate makers to open up business in the States, 
and teach them the manufacture and how to rival tie teacher. 
It would now appear, so runs opinion, that the descendants cf 
the pioneers are doing the same thing with various other countries, 
and it is quite possible that in time the buyers may in turn 
become makers. 

Mr. Pritchard, M.P. for Merthyr, lately visiting the States, has 
issued his views upon American business and politics, and predicts 
grave commercial difficulties, meegee a revolution. 

There is little change in prices. Glasgow warrants were quoted 
in Swansea this week at 45s. 7d. and 45s. 84., cash buyers. Welsh 
bars, £5 53. to £6; sheet iron, £6 7s. 6d. to £6 12s. 6d.; steel 
sheets, £6 10s. to £6 12s, 6d., with the usual extras for the bigher 
gauges. Bessemer steel bars, £4 5s.; Siemens best, £4 2s. 6d. to 
£4 5s. Steel rails, heavy sections, £4 10s, to £4 12s. 6d.; light, 
£5 7s, 6d. to £5 10s. Tin-plates, Bessemer steel coke, 9s, 74d. 
to 93. 9d.; Siemens, 9s, 94. to 10s, 3d.; ternes, double box, 
28 by 20, 18s, 6d. to 193. 6d.; best charcoal, 123. to 123, 3d.; 
block tin, £63 7s. 6d. to £63 83, 9d. 

Swansea coal prices this week were as follows :—Best anthra- 
cite, lls, to 11s, 64.; seconds, 93. to 10s.; ordinary, 83. to 8s. 6d.; 
culm, 4s. 3d. to 43. 6d.; steam, 93. to 103.; seconds, 8. 6d. to 
93, 35d.; bunkers, 7s. to 83.; small, 43. 9d. to 5s, 3d.; house coal, 
No. 3 Rhondda, 93. 6d. to 10s.; through coals, 83. 6d. to 93.; 
small, 7s. to 7s. 631.; No. 2 Rhondda, 8s. 6d. to 93.; through, 
6s. 6d. to 7s, 3d.; small, 52, 3d. to 5s, 6d.; patent fuel, 9s. to 10s.; 
iron ore, 133. to 14s, 

The Penarth Electric Lighting Company has been registered. 

The Taff Bill, which practically is to amend the 23rd Clause of 
the Barry Act, came on before the House of Commons Committee 
on Tuesday and Wednesday, but was not concluded when my 
despatch left. The contention of the Taff is, that it has led to no 
end of litigation, and threatens the loss of two million tons of coal 
freightage. 

The Bute Dock Bill will come before the same Committee, Mr. 
A. de Tagerton Allen, chairman. 

Messrs, R. Thomas and Co., of Melingriffith, and of Lydbrook 
and Sydney Works, have issued a notice, that as the tin-plate 
workers caused the two last named to be stopped, they will not be 
restarted until times improve. This affects 1000 hands. 

It is reported in Swansea that an improvement in the iron and 
steel trades is developing in America, which is expected to tell 
favourably on Wales. As Jubilee week caused a considerable 
reduction in tin-plate, receipts from works only totalled 38,180 
boxes. Shipments for the week amounted to only 20,875 boxes, 
Present stock, 126,120 boxes. Swansea imported 3392 tons of pig 
iron last week, and 313 tons of steel scrap. 








NOTES FROM GERMANY. 
(From our own Correspondent ), 

THE situation of the principal iron markets over here is rather 
better than towards the end of last month. Makers and manu- 
facturers are pretty well off for work generally, but an absence of 
real briskness and enterprising spirit is still complained of. 

Regarding the Silesian iron business fair accounts have been 
coming in upon the week. The pig iron trade shows life in all 
departments, and two large ironworks are each blowing in an 
additional blast furnace. The demand for manufactured iron is 
steady, and the mills are as a rule well sold forward. 

In Austria-Hungary the position of the iron industry remains 
without any material change or improvement, A quiet but fairly 
regular demand comes in for pig iron, and for most sorts of manu- 
factured iron and steel; only railway requirements form an 
exception, being in very lively request. The engineering shops 
are also in good employment, and a continuance of activity is 
generally looked forward to in this branch, as the Hungarian State 
Railways contemplate the purchasing of rather heavy lots of iron 
for railway and bridge-building purposes, Official quotations have 
not altered, nor can they reasonably be expected to change for 
the present, at least not in an upward direction. 

The French iron industry is regularly occupied in all depart- 
ments, but does not present any change that would be worth 
ae 

The Belgian iron business is perhaps a trifle more quiet than 
before, but generally work is briskly carried on at most establish- 
ments, Qaotations for pig iron have been exhibiting a decided 
inclination to move in a downward direction, 

In Bulgaria most sorts of iron have been enjoying a lively demand 
during the past few weeks, and especially in structural material 
a fair business was done. From Germany 1124 q. merchant iron, 
201 q. girders, 210q. wire nails, 213 q. railway material, 230 q. 
hardware, 102q. iron tubes, 65q. plant, 10q. iron wire have heen 
imported ; from Austria-Hungary 460 q. merchant iron, 120 q. hard- 
ware, 35 q. plant, and 120 q. plates were imported. In enamelled 
articles German competition increases from month to month, In 
agricultural machines England continues to do a good trade ; four 
thrashing machines and four traction engines at about 60,000f. 
have recently been ordered, 

The iron and allied industries in Rheinland-Westphalia continue 
to show a pretty favourable tone, and activity generally is improv- 
ing. Pig iron sells on the whole briskly. In May of present year 
579,613t. pig iron have been produced in Germany, including 
Luxemburg, of which 141,689 t. were ae pig and spiegeleisen, 
50,051t. Bessemer, 292,943 +. basic, and 94,930t, Pio pig. 
Production in April of present year amounted to 560,343 t.; in 
May, 1896, 544,192t. were produced. From Janu Ist till 
May 3lst, 1897, 2,799,512. pig iron have been produced, against 
2,580,674 t. for the same period the year before, 

Some branches of the manufactured iron department are excel- 
lently employed ; the girder mills, for instance, and also the plate 
works are very busy, whereas in sheets a most languid tendency 
prevails, There are numerous orders pending for railway and 





engineering requirements, Concerning quotations, those that have 
been given in last week’s letter are will ruling, "In some special 





“Production of iron ore in Germany was for 1896 9,403,574 t., 
against 8,436,523 t., worth M. 41,916,578, against M. 33,403,385, of 
which 4,053,109t., against 3,726,725t. fall to Prussia, value for 
= amounting to M. 28,407,328, against M. 22,800,035 in the year 

ore. 

Returns that have recently been published state the output of 
forge pig in Russia, including Finland and Siberia, to have been 
for 1896, 98,410,000 pud; the production of foundry pig was 
30,661,000 pud only, that of steel amounting to 42,596,000 pud, 
Of the pig iron produced 92,198,000 pud fall to the 187 private 
works, 4,404, pud to the twenty-one Government establish. 
ments, and 1,271,000 pud to the Finland works, while 549,000 pud 
were produced in Siberia. In 1895 total output of pig iron in 
Russia was 88,785,000 pud, which shows, compared to 1896, a 
decrease of 9,600,000 pud. The principal share of the total pro- 
duction in pig iron falls to the eight large South Russian works, 
viz., 38,995,000 pud, while the remaining 104 smaller establish. 
ments only yielded 35,457,000 pud; the ironworks in Poland 

roduced 13,062,000 pud, and those in the Moscow district 

,226,000 pud. Regarding the import of iron to Russia during the 
year 1895, it has been stated that in forge pig 4,592,000 pud were 
imported, foundry pig and steel 23,009, pud, manufactured 
iron and steel 2,744, ud, machines and apparatuses 5,269,000 
pud, together 31,022,000 pud, During the last four years Russian 
production and import in pig iron was in 1000 pud as under :— 








1893. 1894. 1895. 1896. 

Produced in Russia.. 70,863 80,144 88,785 98,414 
Imported to Russia.. 31,577 47,511 47,496 51,096 
102,440 127,655 136,281 149,510 

Per head of population 0°8 pud .. 1°0 pud .. 1*1 pud .. 1°l pud 








AMERICAN NOTES. 
(From ovr own Corre sponde nt.) 
New York, June 23rd, 

WITHIN two weeks about a dozen rolling mills, east and west, 
have started up on orders received since June Ist. Some other 
mills now partly engaged will soon resume full capacity. Inquiries 
are encouraging manufacturers in the belief that with the opening 
of July a marked improvement will show itself, especially in iron 
and steel bars, pipes, sheets, and plates. Pig iron has been at 
rock bottom prices for several weeks. Ore, coal, and coke are at 
their lowest, and no one anticipates any change in rates of trans- 
portation. Hence, manufacturers argue that consumers have 
nothing to lose by ordering or purchasing supplies for their needs 
during the next six months. Here and there a large buyer has 
done this thing, but the great body have not and will not, in fact 
cannot afford to. Billets have been hanging around fourteen 
dollars at mill. Makers expect them to suddenly jump to fifteen. 
There is more inquiry for all kinds of finishing material, and a 
rushing demand is possible at any time. Speculators are half in- 
clined to take hold. The passage of the Tariff Bill may be the 
signal for precipitate buying, but it is not safe topredict. Present 
steel and iron quotations are below the normal, and their recovery 
is assured. Makers of implements have been heavy buyers. Steel 
rails are quiet. Old rails for export are again being inquired for. 
Four or five big jobs of bridge iron are promised for early July. 
While the struggle for the deficient volume of business keeps up it is 
useless to expect remunerative prices. Carnegie’s railroad is getting 
its finishing touches. Projected railway building is abundant, but 
little of it gets beyond the preliminary survey stage. The coal 
trade is rather dull, and prices continue low. There is an over- 
supply of mining labour. But for this strikes would interfere with 
production. Twoor three grumbling conventions of miners have 
been held with the conclusion to bear until better times make 
a contest safer, 








A proposaL will shortly come before the London 
County Council for the construction of a suitable embankment 
along the whole river frontage of Battersea Park. The existing 
river wall is of a very slight nature, and a large proportion of it is 
in an extremely bad condition. The length cf the river front of 
the park is about 1300 yards, or about three-quarters of a mile, 
and the engineer is of opinion that a granite-faced wall with a 

anite parapet can be constructed there for the sum of £43,500. 
; view of the large recurring charge for maintaining the existing 
wall and of the economy that would ultimately be effected by the 
substitution for it of a permanent granite embankment, and also 
taking into account the enhancement of the appearance of the 
park, the committee strongly recommend the Council to adopt 
their scheme, 


At the late meeting of the American Society of 
Mechanical Engineers held at Hartford, U. S. A., a paper was 
read by Professor D, C. Jackson on ‘‘ Electrical Equipment for 
Factory Pu .” The experience, taken as a whoie, in all the 
establishments from which the author has been fortunate enough 
to receive information ; shows that for plants using not less than 
100 horse power electrical transmission is so much more satisfactory 
and economical, that it is a misfortune for a new manufacturing 
plant, except under very exceptional conditions, to be constructed 
with any type of transmission except the electric, Establishments 
which turn out heavy products, such as locomotive works, engine 
works, boiler works, machine tool works, iron mills, &c., profit so 
much by electrical cranes that an electric plant is an invaluable 
accessory. It is then a natural step to do away with the counter- 
shafts and belts running to the larger tools, which may be equip 
for driving by electric motors, and placed in more convenient 
positions with reference to handling the product. This change 
commonly results in a large reduction of the cost of manufacturing, 
and if carried out with caution and judgment is invariably satis- 
factory. A somewhat similar condition exists in establishments 
which turn out a bulky product, such as agricultural works, 
carriage works, &c, The convenient arrangement of machinery 
which may be gained by using electric motors adds materially to 
the product that can be put through such a shop, or largely 
reduces the transmission losses caused by quarter-turn belts, bevel 
gearing, &c. In the case of a plant of this type, upon which 
careful and complete tests have lately been made by two of my 
students, it is shown that the actual saving of power, attendance, 
and repairs, now lost in great quarter-turn belts and other features 
usual in the mechanical transmission system of a somewhat 
scattered agricultural works, would nearly pay the annual sum 
necessary to cause a change of the old system into an electrical 
system to be profitable ; while additional convenience in the loca- 
tion of tools, immunity from expensive stoppages due to injured 
belts, &c., and the advantage of satisfactory illumination gained 
from the power generator, would eee large margin of profit upon 
the expense of putting in the electrical plant. Establishments 
which turn out a lighter and less bulky product gain less in con- 
venience from the electric power, but there are numerous 
industries in which the cleanliness resulting from the suppression 
of shafts and belts is of the greatest moment. In these the 
electrical transmission may be made a great money saver, as is 








shown by the experience of its users, 
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THE PATENT JOURNAL. 


Con lensed foe SM Sevcteyet Oficial Journal of 


tents. ” 
Application for Letters Patent. 
*,* When inventions have been ‘communicated " the 
dress of 


*name and the communicating party are 
printed in italics. 


16th June, 1897 
14 526. REGULATOR for Ratsino Lamps, J. W. G. Palmer, 





Brighton. 
14,527. COUPLING-LINK, C. Dawson, Huddersfield. 
14,528. PULVERISING MAcuings, -, & &; e & 


Mason, Leicester. 
14,529. CONSTRUCTION of VeLocipepe Frames, A. Sharp, 
ntry. 

ye VaLves for Liqurps, E. and E. Sykes, Hudders- 
field. 
14,531 Woo.-BREAKING Macuines, E. and E. Sykes, 
rad lersfield. 

4.532. Wasutna Macuines, E. and E. Sykes, and E. 
ae p ypenstall, Huddersfield. 

14533. CatcH Boxes for Stook Locks, W. and J. 
vieteenli Birmingham. 

14,534. Automatic VALVE for OL Lamps, J. Cottrell, 
Birmingham. 

14,535. SPIRIT - VAPORISING AppaRaTus, T. Watkins, 

Birmingham. 

4,536. METAL-WELDING APPARATUS, H. C. L. Holden, 
L ondon. 

14,537. AuromaTic Lerrer Box, L A. Maury. Bradford. 

14 Gas Borers, E. W. T. Ric ‘hmond, Liverpool. 

14 ‘THERMOMETERS, J. H R. Dinsmore, Liverpool. 

14,540 CYLINDER-MAKING Macuine, J. A. Brewster, 
London. 

14,541. Basket, H. Garbrecht, London. 

14,542. Cycies, L. 8. Crandall, London. 

14,543. CycLe Pepats, W. Pearce, Birmingham. 

14,544. LeaTHER ArRTicLEs, P, A. Martin, Birming- 
ham. 

14.545. Vevocirepes, P, A. and D. A. Martin, Birming- 
ham. 

14.546. Rorary Enornes, J. Morris, 
Basingstoke. 

14,547. Invatrp's Carriage, C. Harrap, Manchester. 

14,548. Daivine Gear for Cycies, A. Holland, Man- 
chester. 

14,549. Cycere CHarn Cieaner, C. F. Heckford, 
Birmingham 











Wallop, near 


14,550. Composire Merat Puiates, H. Wachw:tz, 
Halifax. 
14551. CLotnes Pins, J. P. Bayly. —(W. Chandler, 
Canada.) 


14,552. Facta Brusu, F, Melton, London. 
14.553. Hor Water Apparatus for Houses, G. Ellison, 


Leeds. 

4,554. Motors, J. B. Soula, Manchester. 

14,555. ACETYLENE Gas Generators, C. C. Smith, 
Glasgow. 

14,556. Fotpina Sarety Bicycie Sranp, J. Mills, 


Gloucester. 

14,557. BorrLe with Prickinc Evags, W. H. Smith, 
Liverpool. 

14,558. CanpLe Wick, J. A. Murray and G. Davis, 
Aberystwith. 

14.559. Generators, J. Simpson, Glasgow. 

14,560. Bicyc_e Sappies, A. Robb-Smith, Glasgow. 

14,561. Covers for Steam Borters, G. Pickhardt, 
London. 

14,562. Stee: Tunes, T. B. Sharp and F. Billing, Bir- 
mingham. 

14,563. Kingerescorr, L. E. Wade and R. J. Horsfall, 
Halifax. 

14,564. WHEELBARROWs and their Frames, J. H. Skin- 
ner, London, 

14,565. Forprnc Garpen Seats, J. H. 
London. 

14,566. Cricket Bat Hanpxeg, W. Ruston, H. Sherras, 
and T. J. Haile, London. 

14,567. An ALLoy, O. Herrmann. London. 

14,568. ILLumtnatine Devices, E. L. O Brien and L. 
Grant, London. 

14,569. Suspensory ATTACHMENT for Ports, 8. Gilkes, 
London. 

14,570. Suspenpinc Pots of Fiowers, 8. Gilkes, 
London. 

14,571. Prano StRING-COVERING Macuines, A. J. Parke, 
London. 

14,572. Hames, E. 
Australia.) 

14,573. Gear Cases for Cyciges, T. 8. Putland, 
London. 

14,574. Traw. Fisnine, L. Spring and G. Hallatt, 
Lo 


Skinner, 


J. Brookes.{B. Fischer, South 


on. 

14,575. APPARATUS for the TREA1MENT of Orgs, J. Poole, 
London. 

14,576. Incusator, G. Whyte, London. 

14,577. Lupricatine Cycigs, J. C. and 8. B. Chandler, 
London. 

14,578. CaRRyING ATTACHMENT for Cycies, E. M. 
O'Conor, London. 

14,579. Cycue Stanps, F. M. Castleman, London. 

14,580. Meruop of Repucina Razor Biapes, F. Grah, 
London. 

14,581. Hammock, W. C. Tanner, London. 

14,582. Tires, J. R. Taylor, Derby. 

14,588. Cottarn and Tre Connector, W. C. Fasson, 
London. 

14,584. Steam CuutivatTicn, R. H. Fowler and T. Ben- 
stead, London. 

14,585. InTERNAL CompusTION Ewnoarines, M. H. C. 
Shann, London. 

14,586. Deracnine Horses from Venic es, A. B. Schu- 
mann, London. 

14,587. Pors, W. Laws, London. 

14,588. Retn Carriers for Harness Hames, C. Huntrics, 
London. 

14,589. Seats, A. G. Humphry, London. 

14,590. Means for Lock1ne Nuts in Prace, I. Davis, 
London. 

14,591. Cases for PackInc MERCHANDISE, ©. Millsum, 
Birmingham. 

14,592. SINGLE-TRIGGER DOUBLE-BARREL Guns, W. 
Nobbs, London. 

14,593, Propucina Paper Curr Prorectors, F. C. 
Watts, London. 

14,594. SuppLyine INFLAMMABLE L1QuiDs, J. B. I. Julhe, 


ndon. 

14,595. Trouser Guarps, W. P. Thompson.—(C. £. 
‘Avery and C. B. Lyle, United States.) 

14,596. StoraGE of Bicycies, M. T. Reade, Liverpool. 

14,597. Gratines for the Hatr-tongz ENGRAVING Pro- 
cess, H. Lyon, Manchester. 

14,598. MANUFACTURE of Briquette Fue., J. Heath- 
cock, London. 

14,599. Rorary Enorngs, W. D. Duff, Live 

14,600. VentiLaTors, H. J. Richardson.— re A. Rhodes, 
United States. 

14,601. Matcu Boxes, R. A. Clark, Liverpool. 

14, ine Lamps for STREET Licut1a, G. Himmel, Liver- 


14°603. Supports for Bicycixs, F. H. A. Heyer, 
mdon. 

14,604. PLovans, W. H and R.. H. Sleep, London. 

14,605. Etectric Inpicator for Suips, G. H. Zeal, 


mdon. 
14,606. Knirz, K. Christa, London. 
14,607. Brakes for Rartway Wacons, R. T. Preston, 


ndon. 
14,608. Net-makinac Macuines, H. H. Lake.—(0. and 
G. Hammer, Norway. 
14, = for Pour Drepcers, G. F. Tippett, 


on 

14,610. PREPARATION of THEOBROMINE, B. Willcox.— 
(c. F. Boehringer and Soehne, Germany ny, 

14,611. Preparation of Iso-kucENoL, B. Willcox.— 
C. F. Boehringer and Sochne, ve 

14,612. Propuction of TRICHLOROPURINE, B. Willcox.— 
(C. F. Boehringer and Soehne, Germany.) 


14,614. Automatic Raitway SwitcuEs, J. H. Lomax, 


mdon. 

14,615. System of Warer Pipes for Buiipinas, E. W. 
Giles, London. 

14,616. Prez Courtine, T. C. Nixon, London. 

14,617. Construction of Winpow Fasteners, W. J. 
Needle, London. 

14,618. Przumatic Tires for Motor Cars, 8. B. D. 
Harding, London. 

14,619. A New Winpow Fastener, E. Meredith, 
London. 

14,620. Carvine Forks, C. L. Sills, London. 


14,621. Preservina Foop, R. Haddan.—(A. Mamy, 
France ) 

14,622. Sprnninc Frames, G. C. Marks.—(8. Charié, 
France 


14,623. Movine Cycies on Srairs, J. Coley-Bromfield, 
London. 


14, . _— Husxs, H. Christ and R, Hi 





14,625, ‘Sess, 8. Dithrenheimer and 0. 
London. 
14,626. A New Fasrenino for Winpows, D. J. Morgan, 
London. 
14,627. A New Brake for Cycies, A. 8. Pa'mer, 
ndon. 
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14 628. Bicycie Srep, G. A. Richards, Liverpool. 

14,629. Rune for ELecrric Stop Mortons, M. T. Makin, 
Marple Biidge, Derbyshire. 

14,680. Knives, T. 8. W. Britton, London. 

14,631. CompryaTion HorsgsHor Cuip, T. Penn, Ban- 
bury, Oxon. 

14,682. Apparatus for Pressinc Bricks, 8. H. Leech, 
Me>rsham, Derbyshire. 

14,633. Motive Power, G. P. Taylor, Birmingham. 

14 634. Potish for Pottsainc CoLLars, M. Brooks, 
Farnworth, near Bolton. 

14,685. Saucepans, L. H de V. 
Bures, Essex. 

14,636. Looms for Weavine TexTILe Faprics, J. Irc- 
land, Dundee. 

14,637. Testinc WEATHER Suarts, E.G. Herbert, Man- 
chester. 

14,638. Hooxs, W. W. North, Huddersfield. 

14.639. Dyginc Yarn, W oodcock, J. Longthorp, 
aud W. Dargue, Halifax. 

14,640. Curtino Pins, T. T. Greenwood, Darwen, 


Lancs. 

14,641. Encine Coypensers, D. B. Morison, Hartle- 
900°. 

14,642. Lack Mawuracture, E. Knecht, Crumpsall, 
near Manchester. 

14,643. A Reautator for Venicies, J, Honeyman, 
Glasgow. 

14,644 Stream Cooxina Apparatus, L. 
Glasgow. 

14,645. Fasrenincs for Aprons, I. Gilbert, Liverpool. 

14,646. Cycies, W. Rodger, Glasgow. 

14,647. Sucar Cane MILs, H. W. Aitken, Glasgow. 

14,648. Moutps, J. Cowan, Glasgow. 

14,649. Motor Cycies, X. de le Croix, Brussels. 

14,650. Ventcies, G. le G. de Tromelin, Brussels. 

14,651. FRAME-WORK FIRELIGHTERS, R. J. Jones, Bootle, 
near Liverpool. 

14,652. Portap_e and CoLLapsieLE Swine, C. Buysman, 


Shaw, Pebmarsh, 


Henderson, 


London 
14, — Axe Prins of Putteys, W. Cromar, Stockton- 


14, O54, ‘Lapras’ Dress Guarps for Cycies, L. Lenton, 
Coventry. 

14,655. Bearinas for Jack Frames, W. Sumner, 
Manchester. 

14,656. MretHop of Recorpino Sounns, 8. G. Brown, 
Chelmsford, Essex. 

14,657. Parcen Cakrier for Cycies, G. A. Savile, 


Ripon, Yorks. 
14,658. Tires, W. T. Robbias, London. 
14,659. REcoRDING TELEPHONIC MEssAG ves, D. Sinclair 


and W. . J. Gray, London. 

14,660. SECTOMETER, C. E. Grindon, London. 

14,661. Automatic Gas Pressure Reoucators, G. 
Bower, London. 

14,662. Treatment of Spent Oxipe of Iron, A. 8. 
Bower, London. 

14,668. Spikes for Permanent Ways, W. Tucker, 
London. 

14,664. Banps of Looms for Wravine, J. T. Kay, 
London. 

14,665. Cycies, E. Oades, London. 

14 666. VaLves for Hypravutic Macuines, R. E. Middle- 
ton, London. 

14,667. Cigar Currer, H. E. Gamble and A. A. Kemp, 
London. 

14,668. Fotpinc Boxes, D. W. Leatherman, London. 

14,669. Fire Escapes, H. T. Forbes and J. F. Weldon, 

London. 

14,670. Lanterns, I. Schwarz, London. 

14,671. Station InpicaTors, K. Mostard and W. Beer- 

ensson, London. 

14,672. Fittinc SypHon Borties, T. H. W. Idris, 


London. 

14,673. Excravinc Toots, M. Byng and H. Burge, 
London. 

14,674. Banp and Skirt Retainer, G. Adams, 


14,675. Makino Cicars, A. J. Boult.—(Société Anonyme 

Belge Des Machines « Cigares, Paillet and Plume, 

Belgium.) 

— hang MIGATING Apparatus, H. W. Lanaway, 

14, O77 i. Weav 1nG Looms, J. Berry and G. E. Beaumont, 

London. 

14,678. Cycte Frames, A. J. Cuming. London. 

14,679. ELecrricaL Conpuctors, W. Judd, Surbiton. 

14,680. Borrer Bars, 8. Whittaker and G. H. Rich- 

mond, Manchester. 

14,681. Brusu, H. O. Choles and D. Iles, Walthamstow, 
Essex. 


14,682. Cu1LpREn’s Hoop, H. T. Pottenger, London. 
14,683. Fitters, G. C. N. Bryan, London. 

14,684. Wueexs, R. H. Wilmhurst, London. 

14,685. SunsHaDE ATTACHMENT for Cycies, R. Ivery, 
London. 

14,686. Borters, A. P. Jones.—(The Société Anonyme 
du Temple, France.) 

14,687. MerHop of Securinc Horse Covers, E. H. 
Brown, London. 

14,688. ORNAMENTATION of PiatreRs, 8. T. Evinson, 


London. 
14,689. AceTyLENE Gas Propucers, N. Lejeune, 
ndon. 
14,690. NrTRo-cELLULOSE, A. Liedbeck, pone. 


14,691. Srup and Button Ho tgs, E. H. Smith, 
London. 

14 692. Securine Contents of Bottixrs, A. E. Joyce, 
ndon. 


14,698. Castinc Lap.Es, T. Levoz, London. 

14,694. Batrertes, C. H. Cole, London. 

14,695. Manure, E. Edwards.(C. J. R. Le Mesurcer, 

Ceylon. ) 

14,696. Cover for Receprac.es, W. C. and G. F. Gee, 

London. 

14,697. NoN-SLIPPING INDIA-RUBBER Steps, E. Maberly, 
mdon. 

14,698. Parattet Vice, R. T. and J. G. Glover, 

ndon. 

14,699. AuToMATIC FLUSHING Apparatus, R. B. Evered, 
ndon. 

So Puririer, H. R. Bean and H. Ringwood, 

4, 701, Cameras, R. Kriigener, London. 

14,702. Sre-saw Motion, H. C. Little, London. 

4,708. Cameras, H. H. H. Lake.—(La Société Demaria 

Frives, France.) 

14,704. TRANSPORTING LivING FisH, W. von Hanneken, 

Londo’ on. 

—_ Fastener, J. L. Jones and I. Llewellin, 

on 

14,706. Prez, W. W. Bowman, London. 

14,707. Sprina, E. H. Metcalfe, London. 

14,708. Coatina ArticLEs, G. H. Nash, London. 


14,710. Bicycie Supports, H. Heilbrunn, London. 

14,711. BicycLe AtarM, H. Black, London. 

14712. Ba.y Bearinas, J. Hix, London. 

14,7138 CasH REGISTERING Tiu1, W. Thomson and The 
Northern Inventions, Li mdon. 

14,714. Tasies, G. Bihr, Lo London. 

14,715. Insecticipg, A. Blackie, London. 

14,716. Frre-gscapes, D. Cronin, ndon. 

So Testinc Pyevumatic Tires, H. V. Weyde, 


ndon. 
14,718. Fastenine Pepats to Cranks, T. W. Blumfield, 
London. 


14 719. Packie for Giawps, J. Griffiths, London. 

14,720. Conveyina Loans, J. and J. R. Temperley, 
London. 

14,721. Passeparrouts, E. Carraine, London 

14,722. KwocKvE-pusTer and Cycie Lock, J. D. Pren- 
tice, Manor Park. 

14,723. Too1H CLieaners, F. D. Gould, London. 

14,724. Rops for INCANDESCENCE Bopigs, O. Mohr, 
London. 

14 725. Stoves, C. J. Griffiths, London. 

14 726. Cycie Sappigs, J. A. and A. L. Shepherd, 
London. 

Sn &c., Instroments, M. Hornstein, 

ndon. 

14,728. Guns, H. Sttiting, London. 

14,729. Detiverinc Cicars into Boxes, P. M. Witt 
and J. H. Eggers, London. 

> — InpicaTor for Cycxies, F. H. Seddon, 

ve 

14,731. Cvc.e Huss, T. Bourne, Birmingham. 

14,782. Cover for Juas, W. A. Broad and C. F. W. 
Parry, Liverpool. 

— Brake for Cycxzs, T. P. Middleton, Birming- 

am. 
14,734. Sarecp for Casxs, A. Jansen, Liverpool. 
14,735. Hoists, A. Moriamé, Liverpool. 
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14,736. ExpLosion Enoines, W. Rowbotham, London. 
14,737. Printinc Macuines, A. H. Seggie, a 
14,738. Pennotpzrs, W. de C. Prideaux and J. 
Jackson, Bristol. 
14,7239 Prevention of Nuisances, J. W. Knights, Cam- 
bridge. 
14.740. Spout for Tixwep Liquips, W. G. B. Sweet, 
London. 
14,741. Extecrric AtarM Apparatus, G. H. Skee, 
Bishop Auckland. 
14,742. Manuracture of ACETYLENE Gas, T. R. Fowler, 
Liverpool. 
14,743. TeLEPHONE TRANSMITTERS, J. Wade, Leeds. 
14,744. Bicyc.te Sranp, F. B. Hogarth and T. P. 
Richards, Liverpool. 
14,745. Repuctnac Visration in Cycies, W. Fraser, 
Birmingham. 
14,746. Winpow-sasH Fasteners, E. Thomas, London. 
14,747. Preumatic TrrEs, W. Walker, London. 
14,748. Sas Fasteners, T. P. Jones, London. 
14,749. PenHoLper, J. McKenzie, London. 
14,750. CHANDELIERS, R. Riley, Manchester. 
14,751. PLaTeN Printinc Macuines, H. E. Newstead, 
Nottin " 
“ 752. Fastenrnes for Door- gee R. Buckland and 
. L. Woodward, Nottinghar 
14, 78. CYCLE SADDLES, J. B. Tales = 
14,754. Butters, T. W. Web!ey, Birmin ae 
14,755. SHuTrLe-Guarps for Looms, Sargenton, 
Manchester. 
14,756. Gearrne for Suarts, H. Simon and 8. Leetham, 
Manchester. 
14,757. Governors for Steam Enarnes, G. H. Firth, 
Manchester. 
14,758. Gas Lamp, C. M. Walker, London 
14,759. Dotty Tuss or WASHING-MACHINEs, B. Bolton, 
Manchester. 
14,760. WasH Borvers, G. H. Kinsey, Manchester. 
14,761. Stups, J. Cooper, Birmingham. 
14,762 Rounpasouts, W. M. Walters, Liverpool. 
14,763. Oi. Lamps, C. 8. and A. W. Pocock, London. 
14,764. Ixsectors, R. G. Brooke, London. 
a oo ga F. F. H. Ebert and C. A. H. Senft, 
14,766. Securtne Currs to SLeeves, J. R. H. Collinson, 
Sheffield. 
14,767. Fives of Stream Borers, G. W. Hawkrley, 
Sheffield. 
14,768. Winpow -sasu Fastener, J. L. Anderson, 
London. 
14,769. Surat Stops, W. A. Moore, London. 
14,770. EpucaTionaL Apparatvs, C. E. Jones, London. 
14,771. Pweumatic CENTRE WHEEL, R. Johnston, 
Ligoniel-by-Belfast. 
14,772. SELF-GENERATING Vapour Lamp, F. Lamplough, 
London. 
14,778. Pickers for Looms, J. W. Parker and J. 
entley, 
14,774. Swine-DooR ‘Hixcz, D. Black, Howrah, India. 
14,775. ENVELOPE, A. W. Mossgrey, Brighton. 
14,776. Metatiic Rims of WHEELS, A. Whittail, Bir- 
mingha am. 
14,777. Packine for Piston-Rops, 8. Boardman, Old- 
ham Lancs 


14,778.’ REVERBERATORY Furnace, &c., H. Mawhood, 


russels 
14,779. UMBRELLA Guar, F. E. aa Leicester. 
14,780. Stream GENERATORS, W. P. Werner, 
ndon. 
14,781. Piano Sroots, 8. 8. Goshorn, London. 
14,782. Sw.ve. for Cuarns, J. A. Guinn and F. Hooker, 
London. 
14,788. Topacco Pipe, J. Sigurdson, A. T. Long, R. 
Johnson, and G. Magnusson, Birmingham. 
14,784. Disu Rurriez, J. E. Cathy, London. 
14,785. Bicycies, R. Mansell-Jones, London. 
14,786. AUTOMATICALLY DELIVERING Cicars, P. Decker, 


ndon. 
14,787. MANUFACTURE of Boots and SHoss, G. Sakheim, 


mdon. 
14,788. Sz1tinc the TretH of Saws, P. Tommarchi, 
mdon. 

14,789. Print Wasuers, A. Pass, London. 

14 790. Rounpasovuts, 8. Wilson, London. 

14,791. Loop-BanpInG Macutnegs, H. 8. Cole, London. 
14,792. VeLocipEpes, J. H. Bridgford, London. 

14.798. Bicycie Suprort, H. Kinnersly, London. 
14,794. Knives, G. Bay, London. 

14,795. Fotprxe Case, J. R. Histed, London. 

14,796. Rottine ConicaL CorRvuGATED Fives, J. I. 
Booker, London. 

14.797. Fire-soxes for Steam Borters, J. I. Booker, 
London. 

14,798. a RING LexaTus on Cuoru, W. Beecroft, 
London. 

14,799. ENDORSING Names on Stamps, W. B. Dalby, 
London. 

14,800. Tennis Rackets, F. H. Ayres and E. Grimsdell, 
London. 

14,801. Hat Fastener, E. Hill, London. 

14,802. Winpow Fastener, G. H. Osborne, London. 
14,803. Wrxpow Fastener, B. Williams, London. 
14,804. ELzcrric CURRENT GENERATORS, O. T. Blithy, 
London. 

14,805. PropetteR Buaprg, E. Baggstrim, W. P. 
Guthridge, and A. E. Langley, London. 

14,806. GAITERS and Lraeines, C. Damiens. HV. 
Delaye, France.) 

14,807. NON-REFILLABLE Borrie, I. Abrahams and J. 
Murphy, London. 

1 CYcLE- DRIVING Apparatus, E. B. Killen, 


iw. 
14,809. DisPLAYING ADVERTISEMENTS, E. L. Turner, 
mdon. 
14,810. Fry Trap, B. Warry, London. 
14,811. TeLEPHONE Ho.per, H. Kann, London. 
— Drivine Gear for VELoctpepEs, A. Johnsen, 
mndon. 
14,818. Picture Frames, M. Theile, London. 
14, 814. GENERATING MoTIvE Power, T. White.—(P. H. 
rown, Canada.) 
14,815. SasH Fastener, A. E. Manning, London. 
14 816. TorLeT PowpeRr, F, W. Foster and F. A. Joyce, 








14,613. PRopuction of Perrumgs, A. Yerley, London. 





14,709. Coatine ArTIcLEs, G. H. Nash, London. 












14,817. Prez Jornts, W. Syke3, London. 
14,818. Oxrpisinc Sewaae, W. Sykes, London. 

14,819. ARTiriciaL Limes, J. A. Packer, London. 

14 820. Fiurp Pressure Hammers, C. H. Johnson, 


ndon. 

14,821. Trres for VeLocirepes, H. H. Lake.—(A. 
Straus, United States ) 

14,822. Heatine Susstances with Gas, W. B. Smith, 
London. 

14,823. Cameras, D. K. Whittome, London. 

a Se eee Macuines, C. W. Hobbs, 

maon. 

14,825. Preservinc Puiants, A. J. Boult.—(2. L. and 
K. R. Keferstein, Germany.) 

14,826. Power - TRANSMISSION Apparatus, J. W. Hall, 


ndon. 
14,827. Crzantinc Lamp Grasses, F. J. Ogden-Smith, 


mdon. 

14,828. Wispow SasH and Door Fastener, A. Deas, 
London. 

14 829. CaBLe Tension Davices, A. M. Clark.—{7. 8. 
Whitman, Canada.) 

14,830. Bicycirs, R. Harte, London. 

14,831. Dymo Harr, M. L. Kellogg, London. 

14 832. Hats, C. Riedel, London. 

14,833. Process of ANNEALING Mertats, J. F. Fairley, 
London. 

14,834. Woven Fazaic, L. Fish, London. 

14,835. AceTYLENE Gas Licut, G. W. Gaskell and R. F. 
Reeve, Liverpool. 

14,836. TreEatmENT of CruDE Borates, C. C. Moore, 
Liverpool. 

14,837. IRon Buckies, &¢, J. Lones and E. Holden, 


mdon. 
14,838. Currina Tureaps of Lace, O. Cordier-Levray, 


London. 

14,839. Cycte Brake, C. F. Wyman and H. O. and J. 
O. Roberts, London. 

14,849. Preumatic Trire3, R. R. Gubbins, London. 

14,841. Construction of BurLpines, J. A. Langston, 
London. 

14,842. Pump-connections for Tires, H. H. Lake.— 
(The New Departure Bell Company, United States ) 

14.843. Tazopo.ites, A. I. Littlejohn and A. M 
Struben, London. 

14 844. Heatinc with Hyprocarsons, 8. Pitt.—{7he 
Compagnie Internationale des Procédés Adolphe Seigle, 
France.) 

14,845. ILLUMINATED Sicns, W. Routledge and A. 8. 
Frazer, London. 

14,846. Name and Appress Hoiper for Cycies, W. H. 
Bowater and A. Field, Birmingham. 
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14,847. Steam Traps, W. H. and R. Thompson, 
London. 

14,848. AuTo-copyinc TELEGRAPH, A. C. Brown, G. R. 
Neilson, and R. Burn, London. 

14,849. Srup, W. E. Stallard and L. Allen, Bristol. 

14,850. RecepTace for FisHine Tack ig, C. E. Stephen- 
son, London. 

14,851. Packtna Enotne Pistons, 8. Naylor and R. 
Steel, Leeds. 

14,852. "Horsesuoes, T Pybourne, Glasgow. 

14 858. Tires for WHEELS, C. T. Burt and B. A. E. 
Hart, Birmingham. 

14,854. Distnrector for Drains, A. H. Lang and J. 
Fraser, Glasgow. 

14 855. GazocEne Fitter, J. F. Fergus, Glasgow. 

14 856. Expansion Traps, J. Conlong and J. 8S. Chew, 
Manchester. 

14,857. BarRBep Fencine, T. Gare and Berry, Ltd, 
Manchester. 

14,858. Firtines of Tire InrLators, C. T. B. Sangster, 
Birming le 

14,859. Vatves for Preumatic Trres, C. T. B. Sang- 
ster, Birmingham. 

14,860. Sasa Fasteners, 8. Baker and W. Hadley, 
Birmingham. 

14,861. Picrurgs, C. Stafford-Noble and F. Liddell, 


mdon. 
14,862. SteTHoscope RerLectine Mirror, T. C. Jones, 


gow. 
14,863. Tre or HANDKERCHIEF 
Manchester. 

14,864. Baskets, W. Barwell, London. 

14,865. AcTINOMETERS, G. F. Wynne, Wrexham. 
14,866. TyPpEwRITING Macuings, J. Gilbert, London. 
14,867. Key, W. Atkinson, Bradford. 

14,868. Grass, J. M. MacDonald and H. H. Boyle, 


Press, R. Dixon, 


London. 
14.869. Mopr of Communication, R. W. Hunt, Scar- 


borough. 
14, = Jorntinc of !Prpes, T. Feather, Mirfield, 
Yo 
14, ai. ROLLER Composition, W. J. J. Hawkins and 
O. R. H. Schmidt, London. 
14,872. FasTener for Lapres’ Sxrets, A. G. Hunt, 
Birmingam. 
14,873. Szats, T. FitzPatrick, Dublin. 
14 874. Exuavst of Gas, W. J. Crossley and J. Atkinson, 
Manchester. 
14,875. Punnet for Discuarernc Fruit, J. W. Paton, 
Liverpool. 
14,876. TeLescore Sicuts for Riries, L. B. Taylor, 
London 
14,877. BREECH-LOADING Guns, E. C. and F. Green, 
Cheltenham. 
14,878. CrrcuLar Knittine Macuings, J. T. Vaughan, 
Leicester. 
14,879. SupporTine a Cycie, F. F. Price, Wolver- 
mpton. 
14,880. Brusues, G. Moffat, Liverpool. 
14,881. Pastz, 8. H. Youde and W. Wiseman, Liver- 
141882. Propuctinc THEATRICAL Errects, A. Walters, 
anchester. 
14,883. Macic Lanterns, J. and R. Oldfield, Birming- 
am. 
14,884. Hanpies for Cross-cur Saws, T. Milnes, 
Barnsley. 
14,885. Motors, J. McAllister, Glasgow. 
14,886. Non-vaPporisinc Sprrit Lamp, W. T. Hunter, 
London. 
14,887. Wasner, &c, J. H. Jackson and D. R. Jones, 
Cardiff. 
14,888. CoLLAP3sIBLE Packinc Cases, J. Lopp, 
ndaon. 
14,889. HosE-coupiine for Arr Brakes, H. W. Cadott, 
London. 
14,890. IncanpescentT Gas Burners, W. Hutchinson, 
Newcastle-on-Tyne. 
14,891. Locxine Devices, F. J. P. Reedand W. Wright, 
London. 
14,892. CENTRIFUGAL SEPARATING Macuines, C, F. 
Bertram, London. 
14,893. Boots, J. J. Marsh, London. 
14, 894. Puvas, E. A. Harris, London. 
14,895. PURIFICATION of Water, 7. 0. Braithwaite, 
London. 
14, — a for Cootine Atr, F. H. Addis, 


14 cA ‘Genuse and Layine Up Cora, W. Beecroft, 
London. 
14,898. SIGNALLING between SicNALMEN and Locomo- 
tives, D. C. Hancock, J. B. Craig, and A. H. Hancock, 
London. 
14,899. FIRE-EXTINGUISHING SPRINKLERS, J. Haslam, 


London. 
14,900. Fiancss, J. Witham, J. Lord, and J. T. Booth, 
London. 

14,901. SappuEs, A. Pearse, London. 
14,902. Exastic WorKING FLUIDS, 
London. 

14,908. Rupper, F. R. Jardine, London. 
14,904. Rotiers, W. B. Yates, London. 
14,905. Gas, H. Sefton -Jones.—(?. P. 
France.) 

14,906. Lapex Carrier for Bicyciss, J. J. Griffiths, 
Manchester. 

14,907. PresERvING Orcanic Bopies, L. A. M. D. de 
Belfort, London. 


L. Maiche, 


H. Macé, 





London, 


14,908. Macuines for Forminc Horss, W. B. Lake, 
London, 
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“>, DEPHOSPHORISATION Of Merta.s, A. Bottger, 

mdon. 

14,910. Drivinc Moror Carriages, H. W. Headland, 
London. 

14,911. LeatTHer Susstitute, P. Reidel and E. Kuhn, 
London. 


14,912. SunsHine Recorper, J. J. Hicks, London. 
14,918. Manuracrure of Breap, W. Smith, 


ndon. 

14,914. OpeRatine SELF-cLosinG Doors, R. Adams, 
ndon. 

14,915. Trouszrs with InsERTED Betts, G. Insel, 
London. 


14,916. Gaver Giass Mountinos, A. Vile, London. 

14 917. ManuracturE of CoLouRING Matters, M. Otto, 
London. 

14,918. CoLourntne Marrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

14,919. YeLLow CoLtourine Matrers, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany ) 

14 920. ASYMMETRIC DIAMIDOPHENYL-ACRIDINES, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany ) 

921. Dyetne Marrers, J. Y. Johnson.—{ The Badische 

Anilin and Soda Fabrik, Germany.) 

Sream Generators, C. Ferrand, London. 

,923. ALTERNATE CURRENT Motors, A. Soames, 
London. 

14,924. TeLEGrapnHy, M. J. P. O'Gorman, London. 

14,925. Pince-nez or DousBLe Eye-cuasses, 8. L. Gold- 
man, London. 

14 926. SappLes for Cycies, A. W. Knight and A. 
Fraser, London. 

14,927. Treatment of Cotron Fasrics, 8. H. Sharp, 






London. 
14,928. ComBINATION Pen and Penciis, H. A. Jee, 


mdon. 

14,929. AcreTYLENE Gas, A. J. B. Légé and A. D. Pen- 
nellier, London. 

14,930. Cottar Stup with Decoratep Heap, A. Krause, 
London. 

14,931. CanpLesticks, J. A, Fincher, London. 

14,932. CHarn Wueets for Cycies, H. R. Gilling, 
London. 

14,933. Frurers, R. Kurka, London. 

14 934. Apparatus for SEpaRaTING THREADS, P. V. 
Sterbecq, London. 


2Qlst June, 1897. 


14.935. Rariway SIGNALLING Apparatus, R. Bostock, 
Halifax. 

14,936. Euzctro NickeL SILVER Process, C. C. Walker, 
Walsall. 


14,937. ManuracTuRE of Gotr Batus, A. S. Bryce, 
Glasgow. 

14,938. Loom Pickers, J. Ormerod, jur., Manchester. 

14,939. SrrippInc Comps for CarRpinc ENoings, J. 
Bowker, Manchester. 

14.940. Punkan ATracHMENT for Rockinc Cuarrs, R. 
M. Forde, Bathurst, Gambia, West Africa. 

oe Eperne Suzars, W. Reeves, Davenport, 


Cheshire. 

14,942 Cycie Pepats, G. R. Smithson and J. Yates, 
Wolverhampton. 

—_, BRICK-MAKING Macuinery, T. C. Fawcet, 
Hali 


‘ax. 
14,944. Lerrer Exvevors, F. Molony, Dublin. 
14.945. Firtrnes of Cyctz Toot Baas, P. A. Martin, 
Z 4 
14,946. Gas ATTACHMENT and ALARUM CLock, J. 8. 
Foley, Birming! . 
14,947, Pweumatic Hat Guarp, J. D. J. and F. Wright, 


Liverpool 

14,948. Pepat Foot Crasp for Crores, A. W. Curry, 
Clonmel, Co. Tipperary. 

14,949. Wnrorpow - sasH Fasteners, A. L. Thomas, 
London. 

14,950. PERFORATING EARTHENWARE, J. F. Wiltshaw, 
Keighley, Yorks. 

14,951. Saret Fronts, L. H. Bennett, Birmingham. 

14,952. Sicuts for Frre-arms, A. Black, Glasgow. 

— Fotpep Maps and Pxans, T. Turley, Sedgley, 
Staffs. > 

14,954. Woop-worKINc Macuines, J. Hodgkinson, 
Manchester. 

14,955. Manuracture of Casrvets, W. Griffiths, 
Birmingham. 

14,956. Lupricators for Enorves, R. Wright, Man- 
chester. 

14,957. Stiver Gorpes of Carpinc Enoines, J. Edge, 
Manchester. 

14,958. Orrer Boarps of Traw.ine Nets, C. Laurence 
and F. W. Fisher, Stockton-on-Tees. 

14,959. Orren Boarps for Trawiinc Nets, F. W. 
Fisher and E. Reilly,/Stockton-on-Tees. 

14,960. CycLe Cuarns, J. A. M. Kaufmann and E. L. 
Levetus, Leeds. 

14,961. Eac Crates, N. Renner, London. 

14,962. Freep Currers, P. Rupp, London. 

14,963. Exectric Car TroLieys, E. Hoegerstaedt, 
London. 

14,964. Rat Trap, E. Kinder, Leeds. 

14,965. Carcues for SHow Case Doors, J. C. Taylor, 
London. 

14,966. Can OPENER, E. E. Spencer, Manchester. 

14,967. VenTILaTING ApPpARaTUs, F. Drake and F. Dyson, 
London. 

14,968. CusHion Tires, R. H. and G. W. Hayes, 
Birming’ . 

14,969. Gas Cueck for Quick-FIRING Guns, F. Mohr, 


London. 

14,970. Imitation of COLOURED MaRBLEs, J. M. Danielli, 

ondon. 

14,971. Umpre.uas, H. Bastide, London. 

14,972. Gamsrezs, F. Schnell, London. 

14,973. Sash Fastener, T. M. Morgan, London. 

14,974. Rockne Cuarrs, J. 8. Brynes and E. P. Martin, 
jun., London. 

14,975. SasH Fastener, P. Graham, London. 

14,976. Brtt1anp Cuz Rest Hanne, 8. E. Griffith, 
Manchester. 

14,977. Securinec OvERSHOES on Boots, H. B. Cramp- 
ton, London. 

14,978. Macuines for WasHinc Borties, M. Donally, 


don. 
14,979. Hanpies for Ve.ocipepes, T. Shepherd, 
on. 
14,980. CearnLess Sarety Bicycie Frame, J. Skerratt, 


B ‘ton. 

14,981. Cycte Foor Brake and Rest, E. J. Norris, 
London. 

14,982. Kryematoscore Proyzctinc Macuines, V. T. 
Taylor, London. 

14,983. Wincues, H. Olsen, London. 

14,984. Apparatus for FiLiine Borries, B. M. Glas- 
gow, London. 

14,985. Sasu Fasteners, B. Forster, London. 

14,986. Wrapper for PHotocRaPHic Piatss, G. Lee, 
London. 

14,987. Wueets, C. H. Clements, London. 

14,988. Fotpinc Umpretia, W. P. Thompson.—(P. 
Fouin, France ) 

14,989. Matcues, J. T. Maguire —( The Diamond Match 
Company, United States ) 

14,990. SHuttLe Guarps for Looms, R. Butterfield, 
Manchester. 

14,991. Tires, E. Hale, Liverpool. 

— Exuieition Buitpines, J. Backhouse, Liver- 


pool. 

14,993. A Brick-Makrnc Macuine, H. Martin, 
London. 

14,994. Cycie Carns, A. R. Macbeth and Milners’ 
Safety Cycle Co., Ltd., Liverpool. 

14,995. FLusninc Apparatus, P. Leonard and W. Hall, 
Liverpool. 

14,996. Trres and Rims of Cycte Wueexs, 8. C. David- 
son, London 

14,997. Rims and Tires for WHEELS, 8S. C. Davidson, 
London. 

14,998. Fisre CLEANER and Drier, C. C. Wolcott, 


ndon. 
14,999. Gun CarRiaGEs, M. Darmancier and A, Dalzon, 





15,000. Window - sasH Fasteners, W. Kenham, 
London. 

15 001. Imrration S1Lk Desiens, 8. H. Sharp, London. 

15,002, Sprine Cuirs, J. H. Iredale and P. F. Otto, 


London. 
15,003. Locks for Bicycue LANTERNS, W. M. Carson, 

ndon. 
15,004. Governors for Steam Enornegs, E. B. Thorburn, 


London. 

15,005. Boor and Suor Hee s, J. Hilland W. E. Can- 
ning, London, 

15,006. Locks, A. J. Oleson, London. 

15.007. Operatina Lirr Doors, W. Turnbull, jun., 
London, 

15,008. CLeanine the TzeTH and Nalts, F. Harrison, 
London. 

15,009. ORTHO-ANHYDRO-SULPHAMINE-BENZOIC AcID, R. 
Barge, London. 

15,010. Tires for Licut VEHICLE WuHEgLS, E. Seward, 
London. 

15,011. Dynamo Ex.rcrric Macuines, J. H. Yearsley, 


ndon. 
15.012. Srenctt Priuytinc Macuing, H. W. Lowe, 
ondon. 
15,013. AccumuLaTors, 8. Pitt.—(L. Bowel and Société 
Bisson, Bergés et Cie., France.) 


23rd June, 1897. 


15,014. Foor Paps for AniMa.s, J. N. Haslam, Man- 
chester. 

15,015. Cycte Toot Bags or SatcHe.s, A. M. Lermit, 
Birmingham. 

15,016. Appress LasBets for VEHICLES, A. M. Lermit, 
Birmingham. 

15,017. Sappues for CycLEes, A. M. Lermit, Birming- 


ham. 
15,018. Sappies for Cycies, A. M. Lermit, Birming- 
ham. 


15,019. SappLe Ciips, C. H. Gough and_A. E. Wilby, 
Birmingham. 

— MakinG Paper Baas, A. W. Turner, War- 
Wick. 

15,021. Cuimvgy Pot, P. Webber, Bristol. 

15,022. Bee Hives, J. H. Howard, Holme, near Peter- 
borough. 

23. Cigar Banp, T. N. Rayward. Cardiff. 

15,024. ADvERTIsSING MetTHops, W. B. Hart and C. A. 

McKerrow, Manchester. 

15,025. Hinogs, J. Brook, Halifax. 

15 026. Macuines for WEIGHING, 
Liverpool. 

15,027. Enarve CyLinper Stream Traps, J. Reid, 
Glasgow. 

15,028. Dray Prpgs, A. A. Wincott, Birmingham. 

15,029. New Lawn-spRINKLING Device, J. Hunt, Man- 
chester. 

15,030. OsciLLaTinc Vatve, W. Kershaw, Newport, 






H. Pooley, jun., 


on. 
15,031. Foor Brake for Cycves, T. A. Aston, Birming- 
hai 


™. 

15,032. Removat of Dirt from Mupovarps, F. V. Dal- 
ton, St. Neots. 

15,033. Arriess Tire, H. R. Foley, Worcester. 

15,034. Brakes for VeLocipepes L. Sawyer, London. 

15,085. Srarr-Rop FasTenerR, H. D. Rigby and A. H. 


Knowles, Barnstaple. 
15,036. PHonograpus, 8S. G. Brown, Chelmsford, 


ssex. 
— Bicyctz Rest, L. Williams, Rhyl, North 
es. 
15,038. ExarneSpeep Recuator, R. Wilby, Hudders- 
field. 


eld. 
15,039. Pyeumatic Trres, J. W. Boyce, Cheltenham. 
15,040. Drittinc ArTacuments, H. L. Warner, 


London. 
15,041. Tuse Fastentnes, C. Dowsen, Jarrow-on- 


Tyne. 
15,042. Rorary Steam Moror, W. Peck, Edinburgh. 
15,048. Screw Tureaps, M. E. Jackson, Newcastle-on- 


Tyne. 
15,044. Vatves of Pyeumatic Trres, C. H. M. Wharton, 
Manchester. 

15,045. Manuracture of WELDLEss STEEL Cuarns, G. 
Stevenson, Glasgow. 
15,016. SwaTH-TURNING Macuine, W. G. Stretton, 

Stafford. 
15,047. Batteries, A. Heinemann and W. Schiiffer, 


London. 
15,048. Hats, W. P. Gammons, jun., and G. 8. Bracher, 
maon. 

15,049. Bicycies, W. J. Pine, Glasgow. 

15,050. ARTIFICIAL Stoves, P. Riickert, London. 

15,051. Feep Lusricator, E. Parsons and P. Howard, 
Newport, Mon. 

15,052. Bicycte Brakes, G. May and J. E. Butter- 
worth, Birmingham. 

15,053. Tarcets for Rirce Practice, T. B. Ralston, 


Ow. 
15,054. Pweumatic Trees, G. H. Church and 0. J. 
Miller, London. 
15,055. Wacons, M. F. Blake, H. 8. Brown, and A. L. 
Mentzer, London. 
15,056. Turninc of Rove Bossrns, 8. McKnight, Bel- 


fast. 

15,057. Locomotion, C. P. Mansell-Evans, Beeston, 
Notts. 

15,058. Locks for Fire-arms, J. Coster, Edinburgh. 

15,059. Comprnep ImpLeMeENT, A. F. Vons, Brussels 

15,060. AceTyLENE Gas Burners, ©. Kaestner, 
Brussels. 

15,061. Stanpargp for Megasurinc Heicut, W. O. 

illiams, Edinburgh. 

15,062. Stopper for Fiasxs, J. Bernels, London. 

15,063. APPLIANCE to FacitiraTe Cooxine, J. Lowe, 
London. 

15,064. KETTLE R. V. Entwisle, 
London. 

15,065. Frre-arMs, L. E. G. de Woolfson and 8. Small- 


and Pan Lips, 


wood, London. 

15,066. Frre-arMs, L, BE. G. de Woolfson and 8. Small- 
wood, London. 

15,067. Combination SHape Howper, A. H. Bissett, 

ndon. 

15,068. Mourn Specu.ums, J. O. Hymer, London. 

15,069. Stgam Enotes, L. M. Hi nm, London. 

15,070. Tetturians, J. L. Buxton, London. 

15,071. Sewinc Macutngs, A. J. Boult.—(H. 2. Tracy, 
France.) 

15,072. Device for AtracHinc Wacons, T. Severn, 


London. 

15,073. Brts, I. D. Wright and A. E. McClure, United 
States. 

15,074. CLrockwork MecuanismM, A. G. Macculloch, 
London. 


15,075. Puncture-proor TirE, W. E. Jones, Bourne, 
Lincolnshire. 

15,076. Cigarettes, J. Cavargna, Birmingham. 

15,077. Smoorninc Heatep Iron, &c., G. Poll, 


London. 

15,078. Hxeatinc Irons, A. J. Boult.—(l. Lablé, 
France.) 

15,079. Burners, M. Reinhold, M. Steiner, and A. 
Walless, London. 

15,080. ELectric Batrertiss, A. J. Boult.—(J. Tillett, 
France.) 

15,081. Copyinc Apparatus, J. G. Beckton, London. 

15,082. Mecuanicat Toys, A. J. Boult.—(G. Ovyn, 
France.) 


15,083. BUILprvos, F. D. T. Lehmann and P. N. Kohl- 
saat, London. 
15,084. Brakes for Ve.Locipepes, H. L. Bailey, 


London. 
15,085. Laces, E. Kempshall, London. 
15,086. TuyerE, &c., L. Billett and F. R. Cowper, 
mdon. 
15,087. VieweTrine Apparatus, E. A. Harris and E. J. 
Eyres, London. 
15,088. AN Exastic HorsgsHor, E. C. Davis, H. 
Steenerson, T. G. Thompson, I. Krohn, and G. Vine 
mdon. 
15,089. Venicies, G. Kay, London. 
15,090. Exectric ACCUMULATORS, 
London, 


H. C, Carter, 





15,091. Bets, E. E. Roussel, London. 

16,092. Consumina Smoke, E. Edwards.—(B. Frohlich, 
Germany.) 

15,098, SOLUBLE Compounps, A. M. Clark.—(V. Kauy- 
mann, Germany.) 

15,094. Puncture CLosers, W. R. Bell and 8. E. Wild- 


man, London. 
15,095. Dritis, E. J. Rule, London. 
15,096. LuGGAGE-CARRYING AppLiancr, N. Lernet, 


London. 
igs Boat Rowrno, J. Lones and E. Holden, 


mdon. 
15,098. Pumps, W. P. Th 
Germany.) 
15,099, ConTROLLING Morors, R. Belfield.—(H. P. Davis, 
Onited States.) 
15,100. Mit, T. Fritsch, London. 
15,101. Drivinc Gear for Cycies, &c., W. Didam, 


—(R. Ber, , 





mdon. 
15,102. Fuanaces, E. Fales, London. 
15,108. Traps, E. Schultz and L, Heinemann.—(K. 
Wetzel, Germany ) 
15,104. Upwarp CuRRENT Separators, W. 8, Lockhart, 


mdon. 
15,105. Apparatus for Dryino Tea-vear, 8S, C. Davidson, 


ndon. 
15,106. Apparatus for Dryine Tga-Lear, 8. C. Davidson, 
London. 
15,107. APpaRaTus for APPLYING Vapour, 8. C. Davidson, 
London. 
15,108. Cycie Lockine, E. W. Lancaster and 8. G. 
Moore, London. 
15,109. Tires, W. Rowbotham, London, 
15,110. Meters, 8S. Simpson, London. 
15,111. Devivertna Liquips from Barrets, H. A. 
Brown, London. 
24th June, 1897. 
15,112. Toys, G. Newbery, London. 
15,118. Repair Ovutrit, E. A. Collét, Bournbrook, near 


Birmingham. 
15,114. Reracina VaLve Seats, &c., H. Kitching, 
Bradfo: 


15,115. Fornaces, 8. Alley.—{J. Campbell and J. W. H. 
James, United States.) 
15,116. Fire-proor Fioorino, E. L. Pease, Stockton- 


on-Tees. 

15,117, TRaNsmitTaNcE of SmaLt Goops, R. Holmes, 
Norwich. 

15,118. Gas Generators for Enorgs, G. T. Tugwell, 
Brighton. 

15,119. ComprneD NewsPaPER Wrapper, T. Dawe, 

atham. 

15,120. Trres, 8. Bunting, Birmingham. 

15,12l. Tires, H. Mannes, Manchester, 

15.122. Srgam Presses, T. M. Speight and J. Ratcliffe, 


ax. 
15,123, Finestanps for KitcHEN Hearrus, W. E. Elgin, 


ifax. 
15,124. Sgzats, J. F. Maginnis, London. 
15,125. AceTyYLengz Gas Generation, J. W. Scarth, 


15,126. Cuan, W. R. McTaggart and E. W. Machin, 
Dublin. 


15,127. Yacuts, H. Consterdine, Rochdale. 
15,128. Drivinc CHains for Cycizs, T. H. Heard, 


Derby. 

15,129. Tramcar Sarety-pevice, W. Kording and T. 
Voss, Hamburg. 

Stream Jackets for Pipes, D. G. Gordon, 


15,130. 
London. 
15,181. Propuctinc Forks and Spoons, G. Losen, 


Hamburg. 
15,132. TRANSMISSION GEARINGS, A. Mange and J. Soler, 
1 


Brussels. 
15,138. Froat, G. Hagemann and O. Zimmermann, 
lasgow. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


578,721. Process or Extractinc GoLp FRoM OREs, 
A. R. Cassell, New York, N.Y.—Original application 
Jiled September 10th, 1896. 

Claim.—The method of extracting gold from ores 
which consists in gradually percolating an acid solu- 








$78,721 























tion through a body of ore impregnated with a solu- 
tion of a bromine compound of an alkaline base, the 
ore being maintained in a quiescent state during per- 
colation, substantially as specified. 


578,747. Steam Borter, J. J. Hogan, Middletown, 
N.Y.—Filed January 16th, 1896. 

Claim.—In a boiler, the combination, with a steam 

drum sustained above the fire grate, with distributing 











drum at the side of the grate, of groups of water tubes 
forming ascending and destending channels for the 
water, and connected with separate longitudinal 
portions of the distributing drum, and a partition 
extended from side to side of the distributing drum 





between the mouths of the ascending and dese 
tubes, and arranged with passages / Fanny: the ~~ 
of thepartition and the heads of the drum, the whole 
— and operated as and for the purpose set 
orth. 


579,212, Ivsxctor, BE. J. Young, Wadsworth, Ohio, 
Rnb tg" 1606. f ( 
Claim.—(1 iple valve for double-tube injec 
comprising a main steam valve for controlling aa 
admission of steam to both tubes, and a separate 
steam valve under the main valve and operating 
tomatica'ly and independently of the main valye 
under steam pressure and also conjointly and posi- 
tively with the main valve, for controlling the admis. 
sion of steam to the forcer, substantially as described, 
(2) In a double-tube injector, an injector tube provided 
with a steam chamber between the steam inlet ang 
the steam nozzle, a port connecting the said stear, 
chamber with the ejector tube, a main valve inter. 
between the steam inlet and the said steam 
chamber, and a graduating valve ted with the 
main valve, as set forth, so that the graduating valve 
closes the port to the injector upon movement of the 
main valve, and sgain opens said port by forward 











water 


movement of the main valve and before the main 
valve cuts off steam, substantially as described. (3) 
In an injector having a steam inlet and a valve seat 
therein, a steam nozzle and a valve seat therein, and 
lifting device in open communication with the injector 
between the inlet and the steam nozzle, and a triple 
valve having a valve-face co-operating with the valve 
seat in the inlet, a valve actuated successively by 
pressure of steam and by forcible contact with the 
valve of the steam inlet, a valve-face for controlling 
the communication with the water-lifting device and 
independent steam-supplying passages arranged 
between the inlet steam valve and the last-named 
valve, substantially as described. 


279,214. Macuitne ror Swaaine or TAPERING 
Pires or Fives, S. Adams, Altoona, Pa.—Filed 
June 16th, 1896. 

Claim.—(1) A machine for tapering the ends of pipes 
and other tubular objects, comprising a series of jaws 
of the general outline of obtuse angles, and formed 
internally and externally as segments of a circle, 
having their outer ends recessed to form an internal 
tapering chamber, a spindle upon which said jaws 
are pivoted by knuckle-joints arranged at the apexes 
of the angles of the said jaws, and a sliding collar 
embracing the said jaws, and means to slide said 








collar longitudinally of the jaws to open and close 
them, substantially as described. (2) A machine for 
taper-swaging the ends of pipes and other tubular 
objects, comprising a stand, a spindle mounted 
thereon, a series of jaws pivoted to said spindle and 
having a vibratory motion thereon, a sleeve encircling 
the said jaws, a yoke connected to the said sleeve, 
and a lever connected to the yoke and adapted to 
move the yoke longitudina'ly, thereby to impart to 
the sleeve a sliding motion relatively to the jaws, 
to open and close the jaws, the outer or active ends of 
the said jaws forming a cavity to receive the end of 
the tubular object to be tapered, and adapted to be 
closed on said object to effect the tapering thereof, 
substantially as described. 
579,261. CARRIAGE FoR FIELD ARTILLERY. W. H. and 
L. L. Driggs, Washington.—Filed May 20th, 1895. 
Claim.—{1) In a gun-mount for field-guns, the com- 
bination with a gun and a block rigidly attached 
thereto and carried beneath the gun, with cylindrical 
chambers in said block, of a rocking slide engaging 
the sides of the said block and guiding the same, 
pistons moving in said cylindrical chambers, piston- 
rods connecting said pistons to said rocking slide, 
means for controlling the motion of said pistons in 
said cylinders, an axle and wheels supporting the 
same, means for pivotally connecting said rocking 
slide to said axle, a trail, and an elevating screw con- 
necting said rocking slide with said trail, substantially 








as described. (2) In a gun-mount for field guns, the 
combination with a gun and a block rigidly attached 
thereto and carried beneath the gun, with cylindrical 
chambers in said block, of a rocking slide engaging 
the sides of the said block and guiding the same, 
pistons moving in said cylindrical chambers, piston- 
rods connecting said pistons to said rocking slide, 
means for controlling the motion of said pistons in 
said cylinders, an axle and wheels supporting the 
same, means for pivotally connecting said rocking 
slide to said axle, a trail, and brackets mounted on said 
axle and rigidly attached to said trail, and supporting 
the ammunition-boxes, a pawl moun’ each of 
said brackets, and a ratchet-wheel connected to each 
of said wheels and normally engaged by said pawl 
when the gun-ca) is moved backward, sub- 
stantially as described. (8) In a gun-mount for field- 
guns provided with a trail, the combination with a 
trail-wheel mounted in said trail, of a crank-shaft jour- 
nalled in said trail and forming an axle for said wheel, a 
resilient lever-arm connected to said crank-shaft and 
adapted to turn the same in elther direction so as to 
raise or lower said wheel, and inclined lugs on said 
trail adapted to wedge up said resilient lever and_ to 
hold the same in the desired direction after it has 
been sprung between Cor} lugs, substantially as and 


for the purposes described. 
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THE MOTOR CAR INDUSTRY IN FRANCE. 





Iv is not more easy to procure accurate data upon the 
position of the motor car industry in France than it is in 
this country. The Gallic makers have for two years past 
been promising vehicles of a perfected type that would 
no longer possess the inconveniences that are now urged 
against them, and though great improvements un- 
doubtedly have been made the motor cars still fail to 
come up to the limited expectations of French users. 
Taking the list of motor car firms in France we find that 
there are upwards of forty makers who profess to turn 
out self-propelled vehicles—quite sufficient to warrant the 
belief that the industry is on a broad and steadily expand- 
ing basis. If all these manufacturers had thoroughly 
serviceable types, and were in a position to build them in 
sufficient numbers to satisfy the prevailing demand for 
suitable motor cars, the new industry would be in a state 
of unexampled prosperity. In France, more than in any 
other country, there is a decided preference for mechani- 
cal road traction. Among the transport companies them- 
selves competition has become so strong, and the cost of 
horse traction is increasing to such an extent, that it has 
been found necesgary to replace the animal power with 
mechanism in every possible way, and while most of the 
existing tramways are being equipped with cars propelled 
by steam, electricity, or compressed air, it is stipulated 
that on all the new lines that are being laid down 
mechanical power must be used. The service is thus not 
only vastly improved and made speedier and more 
regular, but the cost of working the lines is reduced toa 
considerable extent, and many a line which at one time 
was working at a loss is now bringing large profits to the 
shareholders. 

What has been done on the tramways it is now sought 
to accomplish on the road vehicles. All the cab com- 
panies in Paris are considering the advisability of em- 
ploying self-propelled vehicles, and not long ago the 
director of one of the concerns announced that a few 
experimental vehicles would be put in service early in 
July, and that by the end of the year five hundred or so 
cabs would be propelled by mechanical power, while by 
April next the whole of the cabs would be transformed. 
Of course, the very magnitude of this programme and the 
utter impossibility of carrying it out in the time stipulated 
raised doubts as to whether the company really hoped to 
effect such a transformation, while it is stated in some 
quarters that the boom thus given to the motor cabs was 
not without a speculative bearing. It is true that the 
shares of the company referred to ran up on the strength 
of the reported employment of motor power for the cabs, 
thus showing that the shareholders and the public 
generally would welcome such means of securing a more 
eflicient and economical service of vehicles, but it is un- 
fortunately very doubtful whether we are anywhere near 
the time when the cabs in Paris will be propelled by 
mechanical power. The only thing at all definite about 
the proposal of the company is that a number of experi- 
mental cabs will be put on the road very shortly, each 
driven by a different mechanical system, and that it will 
only carry out its work of transformation when it has 
settled upon some suitable type of mechanism. This 
may be in six months, or it may not be before the time 
of the Exhibition of 1900, which, it may be remarked, was 
the limit originally fixed by the cab companies for the 
transformation of their vehicles. Trials of this character 
will have to be so exhaustive and carried out so carefully, 
that it appears absurd to talk of all the vehicles being 
fitted with mechanism in less than atwelvemonth. More- 
over, the director of the company states that he has a 
decided preference for electricity, and unless the 
petroleum motors give excellent results in the suppres- 
sion of noise, vibration, and smell, the newer power will 
be almost certainly employed. But there is not at the 
present moment a single known system of electrical pro- 
pulsion capable of being satisfactorily fitted to the cabs. 
We continue to hear of the early introduction of new 
accumulators of great storage capacity and lightness con- 
cerning which great secrecy is being observed; but the 
same can be said of petroleum motors, for nearly all the 
makers claim that they have improved mechanism in 
hand which they have been experimenting with for a 
long time past. Unfortunately, so many of these motors 
have failed to come up to expectations that in considering 
the position of the motor car industry we can only take 
into account the mechanism that is actually being applied 

to the propulsion of carriages. 

If the statements of the makers themselves were to be 
believed the whole motor car problem would be solved 
to-morrow. There are, as we have said, forty manufac- 
turers who profess to turn out mechanical vehicles. Of 
these, by far the great majority are carriage builders, who 
either purchase motors or experiment with mechanism 
that is presented to them by sanguine inventors. Of the 
former class, some of the makers adapt mechanism that 
is not altogether suitable to buyers, and is consequently 
not in demand, while those who purchase efficient motors 
have only a very limited number at their disposal, because 
the firms who manufacture them cannot turn them out 
fast enough. The experimental carriage builders are, of 
course, doing nothing but experimenting, in the hope of 
eventually discovering a new and successful form of 
motor. One firm, who exhibited a beautifully constructed 
carriage at the Salon du Cycle last year, claimed that it 
had produced a motor car which was superior to anything 
of the kind then brought out. The motor was light and 
compact, and was stowed away in a remarkably small 
space. The makers claimed advantages for their mechan- 
ism that either showed their ignorance of the principles 
of the explosive engine, or their desire to create a false 
impression among the public as to the capabilities of the 
mechanical vehicle. The vehicle had never run previous 
to its being placed on the stand, and when it was at last 
put to trial the motor entirely failed to propel the car- 
riage. Since then the makers have been experimenting 
with several other types of petroleum motors, and now 


inform us that they have a new one on the stccks, which, 
naturally, will possess altogether superior merits. Another 
firm whose motor cars at one time aroused a great deal 
of expectation, is Cautier et Wehrlé, which has lately 
been converted into a company, under the title of the 
Compagnie Continentale d’Automobiles, with a capital of 
a million francs. Last year we had an opportunity of 
testing the capabilities of this firm’s vehicles, and so far 
as speed and ease of manipulation were concerned, they 
left nothing to be desired. But as with all petroleum 
motors, more or less, they had too much vibration to be 
at all agreeable, and the makers stated that they were 
carrying out improvements which would entirely suppress 
this and other inconveniences. We are now told that the 
company is ‘still in the period of trial,” so that the 
results of six months’ experiment do not appear to have 
given all the results expected. We say ‘‘ donot appear,” 
because the company is not disposed yet awhile to give 
any information respecting its vehicles, or even allow 
them to be seen, and it is thus impossible to state whether 
any real progress has been made. 

Another evidence of the conflicting character of the 
statements made is that whereas six months ago 
MM. Gautier et Wehrlé told us they had received orders 
from an English syndicate for 100 motor cars, they now 
say that not a single vehicle has been ordered from 
England. As to the other makers, there are only two or 
three who are turning out motor cars on any large scale. 
The improved Daimler, or Phenix, as it is called in 
France, still takes the lead, and by far the majority of 
the vehicles are propelled by this system. On smooth 
and level roads they run in a very satisfactory manner, 
and it is only at the start and in taking deep gradients 
that the vibration is particularly noticeable. Still the 
drawbacks of smell, vibration, and noise, though appre- 
ciably reduced in the improved engines, undoubtedly do 
prejudice a good many Frenchmen even against the 
petroleum motor, and the vehicles will only receive un- 
qualified approval when their running is sure and silent, 
and devoid of the inconveniences inherent to the four 
existing types of explosion engines. Apart from the 
Daimler, the only motor which has been put to the test 
of long public service, is the Benz, of which the original 
motor is being exploited in Paris by the Maison Parisienne. 
A few Benz carriages are running in France; but owing 
to the vibration set up by the machinery these vehicles 
do not seem to be meeting with any considerable popu- 
larity. Then there is the Benz motor, improved by 
Emile Roger, and manufactured by the Anglo-French 
Company. A twelvemonth ago M. Roger was enthu- 
siastic about the business to be donein these motor cars, 
which were to be employed for all sorts of purposes— 
for cabs, for goods delivery vans, and for putting the 
country railway stations in communication with the out- 
lying towns and villages. When the Anglo-French Com- 
pany was formed a large works was to be erected, and 
the manufacture of the cars was to be undertaken on a 
considerable scale. But where are the new works, and 
where are the subsidiary companies that were to run a 
service of motor cabs in Lyons and elsewhere, and what 
are the railway companies doing in the matter? It may 
also be asked, Where are the carriages of the Anglo-French 
Company? for it must be confessed that not many of 
them are to be seen in France. 

To all these questions it is impossible to get a definite 
answer, because the matter is “still under consideration,” 
or that ‘trials continue to be carried out.” As to the 
new motor cars which seem likely to give satisfactory 
results, such as the Mors and the Amédée Bollée, it is 
impossible to say how the public will receive them, 
because the makers have not yet been able to deliver 
them in any number. So far as steam is concerned, the 
only company pretending to manufacture ordinary road 
vehicles is the Société des Générateurs Inexplosibles, 
which is the name of the company exploiting the well- 
known Serpollet boiler. This company stated six months 
ago that it was about to start on the manufacture of 
motor cars, and that it had guaranteed to deliver sixty by 
the end of June. We are not aware that these sixty 
have been manufactured, or even a single one. The 
company declines to commit itself to any statement, 
because fresh patents are being taken out, and the date 
when the company will be in a position to build motor 
cars has now been postponed to August. 

So much for ordinary road vehicles. When we come 
to goods delivery vans and the like, the result is even 
less encouraging. Most of the large warehouses in Paris 
have tried self-propelled vans mainly for delivering pur- 
poses, and several months ago Daimler vans were pur- 
chased by the Magasins du Louvre, ard Benz driven 
vans by the Magasins du Printemps. Since then we 
have seen or heard nothing more of the Printemps motor 
vans, and the Louvre continues to run the few vans it 
purchased without, however, deeming it expedient to 
increase their number. It is possible, however, that the 
period of trial is not yet at an end, and that the expe- 
rience of the Magasins du Louvre may be more encourag- 
ing than would seem to be warranted by the absence of 
any anxiety on the part of this concern to extend their 
system of mechanical traction. However this may be, 
we have only to deal with the facts as they appear at 
present ; and it is certainly not satisfactory to find that 
so few motor cars are being employed by the Paris firms. 
The only real progress has been made by steam in 
the transport of passengers by the Scotte road train. 
This train, or omnibus, consisting usually of the 
motor omnibus with another attached to it, has 
been put to a very severe test throughout the 
country, and has come through the ordeal very satis- 
factorily. There is now an experimental service of 
these steam vehicles between Courbevoie and Colombes, 
in the suburbs of Paris, and during the month or two the 
road train has been at work it has given every satisfaction, 
not only to the public, but also to the different local 
authorities from various parts of the country, who have 
been considering the advisability of adopting this system 








for passenger service. As for electricity, the only carriage 











running in Paris is that constructed by M. Krieger, who has 
given a great deal of attention to electric vehicles ; and 
though he claims to have secured surprising results in the 
way of reducing the weight of the accumulators, they are 
unfortunately not noticeable in his carriage, which is 
built up on a framework of sectional iron, and has a very 
heavy appearance. The vehicle runs with remarkable 
smoothness, but it does not solve the problem of providing 
a light and economical electric carriage. 

After having so much experience of all types of motor 
carriages, the French are inclining to the opinion that the 
future will be largely, if not entirely, for electricity; and 
that, if very little progress has been made in this power 
so far, it is certain at some time or another that a con- 
venient system of electrical propulsion will be introduced. 
This, however, appears to be so much a question of the 
future that the petroleum motor will probably hold full 
sway for a long while to come, and those who need motor 
cars will have to put up with the inconveniences of the 
explosion engine for the sake of the advantages of speed 
and economy which the self-propelled vehicle claims to 
possess over the horse-drawn carriage. The French are 
not so exacting as we are over comfort in travelling; they 
will put up with the inconveniences of smell, noise, and 
vibration, if only the cars are serviceable and cheap. It 
is the fashion in Paris to possess a motor car, a fashion 
which has been introduced by the Automobile Club. The 
upper classes purchase vehicles for their amusement, and 
as the leading makers have had to turn out high-class 
carriages, they have been able to give very little attention 
to other types of vehicles. Thus those makers who 
entered for the heavy motor car competition organised by 
the Automobile Club have had to request that body to 
postpone the trials because they were not ready, and the 
date has keen altered from June to July. 

If the French makers had taken fuller advantage of 
their opportunities a couple of years ago and started 
upon an extension of their works when they became over- 
whelmed with orders, and endeavoured to keep pace with 
the growing demand, the industry would probably now 
be conducted upon a much larger scale. Probably most 
of the firms were not satisfied with their types of 
mechanism, and preferred to perfect them before offering 
them to the public; if so they acted very wisely in not 
embarking upon the industry with imperfect vehicles, but 
in such an event it would have served their purpose 
better if they had not created hopes which, after more 
than a twelvemonth, have not been fulfilled. All that 
can be said is that the industry exists, and that it is 
practically in the hands of half a-dozen firms, one of 
whom does by far the larger share of the trade. That 
there is an enormous demand in Paris for efficient motor 
cars cannot be questioned, and the number in use is 
steadily increasing; but the fact remains that the vehicles 
are confined to a very few types, and that in some direc- 
tions the industry is hanging fire. The hopes and 
promises held out in the past are so far from being 
fulfilled that one is inclined to discount the prophecies of 
those who foresee the entire substitution of mechanical 
power for horse traction, even in Paris, until it is actually 
in course of taking place. 








THE REDHEUGH BRIDGE. 





Not very far above the famous High Level Bridge which 
spans the river Tyne between Gateshead and Newcastle is a 
second bridge which connects the westerly portions of the 
same towns. It is called the Redheugh Bridge—pronounced 
Redheuf—and, like its brother bridge, has certain personal 
characteristics. It is supported on three iron piers standing 
in the river, which at this place has a maximum width at 
high tide of about 680ft., and on two stone piers at each end, 
The total length, not including the approaches, is nearly 850ft. 
The distance between the iron piers is 252ft., aud the exten- 
sion at each end approximately 170ft. The general design of 
the bridge will be readily gathered from the sketch on 
page 34, The remarkable feature is that the upper and 
lower members of the girders are respectively gas and water 
mains. The bridge has only been open for about twenty-six 
years, but for a long time it has been considered, not only 
insufficiently large for the increased traffic, but not entirely 
safe. It is therefore to be removed, and a new bridge erected 
on the same centre lines as the old. Messrs. Sandemann and 
Moncrieff, Newcastle-on-Tyne, are the engineers for the new 
construction, and Messrs. Arrol and Co. have taken the con- 
tract for the work. The perspective view of the new bridge, 
which we give beneath the sketch of the old bridge, will show 
the points in which they resemble and differ from each other. 
The height above the river and the length of spans for the 
new construction is to be the same as before, namely, two of 
248ft., and two of 168ft. Between the ends of these girders 
on the two middle piers there is to be a space of 4ft., allowing 
for bearings, &c. The columns of the old approaches are to 
be retained, but the arches and roadway are to be removed 
and reconstructed. 

With the exception of the bed-plates to the columns of the 
river piers, knuckle plates to main bearings, rollers to expansion 
bearings, and bed-plates on masonry piers—all which are to 
be of cast iron—expansion joints and bends in gas and water 
mains—cast iron—and the bearing girders and filling girders 
to the expansion bearings—which are to be of cast steel—the 
whole of the superstructure, river piers, foundation cylinders, 
and bracing are to be be of mild steel made by open-hearth 
acid process. The whole of the plates, flats, angles, tees, 
joists, and channels used in the bridge are to have an ulti- 
mate strength of not less than 28 tons and not more than 
32 tons per square inch of original sectional area, with an 
ultimate elongation of not less than 20 per cent. in a gauged 
length of Sin. Test bars, 2in. deep by lin. wide by 3ft. 6in. 
long, are to be cast along with the bed-plates and roller 
plates, and they are to have an ultimate transverse strength 
equivalent to sustaining a load of 28 cwt. at the centre of a 
span of 3ft. Temper tests are to be taken from every plate, 
bar, joist, or channel as rolled. The temper test pices are to 
be heated to a low cherry red, and cooled in water of 82 deg. 
Fah. They must then stand bending in a press to a curve, 
the inner radius of which is not more than one and a-half 
times the thickness of the piece. The rivets are to be of 
ingot steel—not scrap steel—of such a quality that anysample 
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—_ stand bending double without breaking or showing a 
aw. 

The cylinder foundations are to be sunk by the plenum 
pneumatic process. In view of the proximity of the founda- 
tions of the existing bridge, the sinking of the new cylinders 
is to be carried out by means of excess of weight of cylinder, 
concrete, and kentledge over the frictional resistances and 
air pressure, and the utmost precautions are to be taken in 
order to prevent, as far as possible, inrushes of the surround- 
ing earth into the working chambers, with probable risk to 
the or ca eyo erypnen and bridge. The air pressure must, 
therefore, kept constantly proportionate to the depth 
below water, and the pressure is not to be lowered with the 
object of dropping the cylinder, or of facilitating the sinking. 
For similar reasons undercutting the soil below the cutting 
edges is to be carefully limited. The inner tube of each 
cylinder is to be made in two lengths only, and only one 
change of position of the air-lock is to be made during the 
sinking of each cylinder, with the same object of preventing 
any inrushes of surrounding earth. The arrangements for 
the change of position of the air-lock must be such that the air 
pressure is kept up in the working chamber during the 
operation. The change of air-lock must take place before 
the cutting edge of the new cylinder is 28ft. below low-water. 
The excavated material is not to be cast into the river, but 





i__| Existing Gas Main 
he (Top Boom of 
Main Girder ) 











pee 


' : Existing Water Main 
New Water Main 











New Gas Main 


















































i 

' 

+ 

i 
ee 

’ 





Sew ewe 4 


Cross Section shewing relative positions of Qld 
and New Bridges during Erection. 


is to be removed and disposed of by the contractors. The 
operations of sinking each cylinder are to be kept con- 
tinuously going on from the commencement of sinking 
until the final depth is reached, when the concrete filling is 
immediately to be commenced and carried through without 
interruption up to the level of low-water. The working 
chambers are, in every case, to be filled up completely with 
concrete, and allowed to set under pressure. The last of 
the corcrete to be put into the working chamber is to be 
sufficiently fluid to flow freely, and is to be thoroughly 
worked under the roof of the chamber and carried up to 
give a head of 2ft., at least, above the roof of the chamber. 
The concrete in the cylinders, with the exception of the 
final plug, is to be of the following proportions:—1 cement, 
2 sand, 2} vel—lin. sieve, and 24 gravel—2in. sieve, or 
24 broken stone. The final plug of concrete is to be of pro- 
portions :—1 cement, 14 sand, 2 gravel—lin. sieve, and 2 
gravel—2in. sieve, or 2 broken stone. The broken stone is to 
be screened by a sieve having meshes ljin. square. The 
erection is to be conducted as follows:—The west halves of 
the approach spans at each end of the bridge are to be erected 
first. The whole of the arches in each approach are to be 
centred simultaneously, and the arches are to be relieved of 
the super-incumbent roadway and spandril walis and taken 
down all simultaneously, to avoid any thrust upon the stone 
piers. The existing water pipes are to be thoroughly and 
rigidly shored up from the centreings and piers until the new 
gas and water pipes are placed in line upon the temporary 
shores, and the flow of water diverted. The masonry of the 
piers and abutments is then to be built up for the full half 








width of the approaches to the necessary levels, when the cen- 
tral and west main girders and superstructure are to be put 
in place, and the half width of the approach superstructures 
and roadway all completed and the traffic diverted to it. 
The eastern half shall then be dealt with in a similar manner. 
The approaches shall be entirely completed before the erection 
of the main girders of the large spans is commenced. 

The large span main girders are to be built out as canti- 
levers from each of the three river piers simultaneously. 
The halves of the 248ft. spans are to be joined up at the 
centres of the spans. The 168ft. spans are to be built for 
their complete length as cantilevers from the river piers to the 
large masonry piers of the approaches. The erection of the 
girders is to be carried out so that the overhanging ends shall 
in each case balance around the centre of the river pier. The 
moment of the whole length of 168ft. span being greater than 
that of the half length of 248ft. span, a sufficient amount of 
ballast must be properly disposed along the lower boom of the 
latter, to cause the two arms to balance around the river pier 
heads. On no account shall the weight of the new main 
girders be allowed to rest upon the old bridge. The erection 
must be so carried out that the new main girders will entirely 
rest upon the new piers, and any assistance which they may 
receive from the existing bridge is to be purely of a steadying 
character, to prevent the new work from rocking upon the 
bearings or moving laterally. 

The centre lines of the large new main girders during 
erection are to be about 4ft. 6in. from the centre lines of the 
existing main girders. The main girders are to be carried 
on the permanent knuckle plates and pins, and connected 
together by tie bars and adjusting gear, asshown on the draw- 
ing, but the main girders are to be erected at a somewhat 
higher level than that at which they will finally be fixed, in 
order to clear the tops of the existing cross girders. The 
portal bracing, sway bracing, and horizontal wind bracing, 
between top booms, are all, as far as possible, to be fixed in 
place as the main girder erection progresses. 

The cross diaphragms in lower booms are all to be bolted 
in place to stiffen the lower booms during erection. As soon 
as the closing lengths of top and bottom booms, and the 
central web members, and wind and sway bracing are com- 
pletely connected, and the 168ft. spans completed, the 
erection ties are to be disconnected, and the main girders 
allowed to take their own weight without the assistance of 
the erection ties, The spans are then to be lifted one by one 
by hydraulic jacks, having ample margin of lifting power, 
placed under the projecting ends of the knuckle pins, one 
hydraulic jack being used’ for each projecting end, and the 
load from the hydraulic jacks upon the pier-heads being 
properly spread. The temporary packing underneath the 
lower knuckle-plate is then to be reduced in height by small 
degrees, and the spans gradually lowered to occupy a position 
in which the undersides of the lower booms just clear the tops 
of the existing cross girders in such manner that the new 
cross girders may be attached tothe new main girders without 
fouling the undersides of the lower booms of the existing 
girders. The cross girders are then to be riveted up to the 
main girders, and the new gas and water pipes are to be laid 
upon them in line, and temporary flexible or swivel connec- 
tions are to be made between the ends of the new mains on 
the approach spans, and the ends of the new mains on the 
large spans, and the flow of the gas and water carried through 
entirely in the new mains. Flexible connections will also be 
required over each river pier. 

The entire structure of the old bridge is then to be removed, 
and all permanent bracing then remaining uncompleted in 
the new structure finally riveted up, and the longitudinal 
stringers at the extreme ends of the cross girders to be riveted 
in place, and the new spans are then to be moved over hori- 
zontally by hydraulic jacks on the pier-heads to the position 
previously occupied by the old girders. They are to be 
adjusted to a uniform gradient and line from end to end, and 
the permanent fixed and roller bearings inserted. In 
removing the old structure, the whole of the existing pave- 
ment and planking and cross girders are first to be removed, 
and the main girders are to be taken down in each of the 
four spans simultaneously, and in every case, as regards 
removing pavement, planking, cross girders, or main girders 
themselves, working from the extreme ends of the shorter 
spans and from the centres of the larger spans towards the 
towers, and equally on each side of the towers. 

This has all to be carried out without stoppage, practically, 
of the foot passenger traffic, and with a few months’ stoppage 
of the vehicular traffic. To add to the difficulty, there are two 
24in. water mains and a 27in. gas main across the bridge, 
which are to be replaced by new mains with a minimum of 
stoppage. By the Act for the construction of the bridge the 
contractors are bound not to break the flow of water in the 
water mains or of gas in the gas main for more than three 
days of twenty-four hours, each of these days being at least 
three weeks from the other preceding or following. 








NOTES ON AMERICAN LOCOMOTIVE TESTS OF 
THE OLDEN DAYS. 

In the biographical notice of the late Mr. J. F. Holloway, 
published in the “‘ Proceedings ” of the American Institute of 
Mining Engineers is the following interesting extract from 
an article written by him for Locomotive Engineering, in 
which he describes how tests of the comparative efficiency of 
different locomotives were conducted in the early days of 
American railways. The article was entitled ‘Only a 
Picture,’ and was written from reminiscences aroused by the 
picture in question. 

It was a little thing—simply a small picture of an old-style 
locomotive placed in the middle of the page of a technical 
journal. . and a line below it, which read as follows: 
—‘‘ Old Cuyahoga Engine, built at Cleveland, Ohio.” ; 
The pictured engine might be the Reindeer, Antelope, Leopard, 
or any other of the fleet engines designed by Ethan Rogers; 
but no matter which one it was, it was, in its day, a beauty 
and arunner. It looks light, the engineers of to-day will say. 
Well it was light, and fortunately so; for the road on which 
it had to run was made of light iron rails, in many places 
spiked to slabs that lay on top of the ground, with neither 
ballast under them nor ditches beside them; and many a 
time did the engines come into the round-house, after heavy 
rains, clay-washed from truck to top of smoke-stack. Those 
new roads were not only unballasted, but they were so 
uneven that had not the engines been so lightly built and of 
the best wrought iron, they would have wrenched themselves 
to pieces on the roads they had to travel on. 

ose were the pioneer days for railroads in Ohio. The 
few and newly-built roads were mostly through the woods and 








swamps, having a single track, with infrequent sidings; byt 
with plenty of wet-wood stations in the winter, and plenty of 
dry-wood stations in the summer, and telegraph lines at no 
time; but the engines—they were daisies! . . . . 7 
suppose if any of the engineers of to-day, the fellows who run 
the big moguls or the consolidations or the flyers on the 
Limited, should happen to see this picture, they woulg 
wonder among themselves what that curved arm near the 
air-chamber of the pump was for—that is, if they happen to 
know that pumps were at one time used on locomotives; ang 
they would wonder why two valve stems came out of the 
steam-chest. But you and I know that the curved arm 
worked the independent cut-off valve that Rogers put on the 
Cuyahoga engines, and which helped to make them famous 
in their day ; for the vim with which they would start a heavy 
train, and the economy with which they used steam while 
under way, used to astonish the down-east engineers who 
came out West later on with their heavier-built engines, 

Many and long were the disputes and discussions of the 
men who used to run and swear by the old Cuyahoga engines 
as to their superior merits, as compared with engines brought 
from the Eastern shops and run on the same or adjoining 
roads, and oddly pole 4 did they settle it. When differences 
now exist as to the superiority of one make of locomotive 
over another, the settlement of the question is left to 
scientific experts, who are usually professors of mechanical 
engineering in some college or technical school, who proceed 
to lash students to the front of the engine, one on each side 
of the cow-catcher, furnishing them with levers, pulleys, 
strings, indicators, stop-watches, &c., with instructions to 
take cards from the two steam cylinders under the varying 
conditions of load, speed, and grade. The observers come 
back from the trip with their hair full of dust and cinders, 
their faces marked with grime, and their hats full of slips of 
paper covered with curved lines, all differing from Hogarth’s 
line of beauty. Over these curved lines grave professors then 
solemnly ponder, accounting as best they may for their 
sinuosity, and guessing at what they cannot explain ; after 
which, with the aid of planimeters, scales, and logarithms, 
they figure out that one engine is better than the other. 

Not so were settled the questions as to which locomotive 
could pull more, steam better, run faster, or hang on longer 
in the days in which flourished the old Cuyahoga engines, 
There were good talkers among the runners of those days, 
who were not afraid to express, in language often more 
expressive than polite, what they thought in favour of their 
own engines or in disparagement of others; and many a 
summer day was made warmer as a group of engineers on 
the shady side of the round-house whittled, bragged, and 
bantered each other. Once, after an unusally warm debate 
over the performance of a new-arrived Eastern engine, as 
compared with a pet engine built at the ‘“ old Cuyahoga,” it 
was decided to have a trial of the two engines in order to 
settle the matter. 

The consent of the master mechanic having been obtained, 
a trial was arranged, which in every respect differed from the 
trial trips as now made and above-described. What they 
wanted to know was, which of the two engines, having the 
same quantity of wood and water, could go the farther on 
the same day and over the same track. So it was arranged 
that the Cuyahoga engine and the Eastern or Yankee engine, 
as it was called, should both start on an equal footing from 
Columbus, and run as far as they could towards Cleveland 
without replenishing. It may well be understood that each 
engine was put in the best possible trim, and each engineer 
and fireman was at his best. Along the line at every town 
were gathered the railroad men, from the wood-sawyer to 
the station agent, to greet and cheer their favourites as they 
rolled along northwards, until at last the Eastern engine 
struck the descending grade several miles outside of Cleve- 
land, and by its aid managed to crawl into the depot, bereft 
of wood, water, and steam. Then the query was, ‘‘ Where 
was the Cuyahoga engine, of which so much was expected ; 
had it gone dead and cold somewhere back in the woods, and 
would another engine have to be sent out to drag it in, lifeless 
and di a?” 

For a while it looked blue for the Cleveland boys, but not 
long; for soon their pet engine was seen bowling down the 
grade, and, as it neared the depdt, the crowd parted to clear 
the track, when the engineer moved to open the switch 
leading to the Lake Shore track. Then, with a defiant blast 
of victory, it dashed between the long lines of spectators, 
turned its front towards Buffalo, and, climbing the heavy 
eastward grade, the backwoods engine rolled on, and never 
stopped until it reached Painesville, thirty miles away, and, 
like Sheridan, won the day. Such a test would not at this 
time be deemed at all scientific, or perhaps satisfactory ; but 
it settled the dispute years ago, when the trial trip was run 
from Columbus to Cleveland. 

The shops from which these engines came were the first in 
which locomotives were built in the West; and they had few 
or none of the appliances with which the present locomotive 
works areso well supplied. They were situated on the banks 
of the Cuyahoga River, with no tracks near on which to 
place the engines after they were completed; and many 4 
man would have shaken his head had he been asked to build 
engines in such a shop and with such tools, and then to take 
them over a rickety pontoon bridge in order to deliver them 
on & railroad track. But Ethan Rogers had the genius to 
manage it, and the pluck to dare it. 

What a time it used to be, when it was noised about town 
that Rogers was going to take a new locomotive over the 
bridge, and what a job it was to getit up out of the yard into 
the street, and to run it around there on an improvised turn- 
table. After this was accomplished, long timbers were laid 
across the old pontoon bridge and a short distance on the 
opposite bank. In the meantime, steam had been raised in the 
boiler, and the crowd of spectators driven from off the bridge, 
and the street cleared for a run which might result in reach- 
ing the other side, or in sinking bridge and all to the bottom, 
just as luck, or skill, and the coolness of Rogers at the 
throttle might decide. At last the decisive moment is come, 
and, with a shriek that might indicate defiance or despair, 
the throttle is opened and the engine makes a dash at the 
bridge, which, feeling its weight, begins to sink deeper and 
deeper, as the spectators hold their breath and wonder why 
he don’t go faster; but Rogers has done it before, and he will 
do it again. Nearing the opposite end of the bridge, with the 
water behind him awash on the pontoons, and the sinking 
track showing a sharp up-grade before him, he pulls the 
throttle valve to its widest notch, and the spurred engine, 
leaping as if for life, with a breathing exhaust that tells of 
the struggle it is making, climbs up from off the sinking 
bridge, and lands on the bank safe and triumphant. 








Tue firing at Portsmouth on Saturday week, on the 
occasion of the naval review, was heard at Hungerford, Wilts. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Last year the Institution of Naval Architects was 
entertained in princely style in Germany. This year the 
hospitalities of Great Britain and Ireland are extended 
to the continent of Europe, the United States, Japan ; 
indeed, to the whole world. A very considerable sum 
has been subscribed, and a large number of guests, in- 
cluding in their ranks the most eminent foreign engineers 
and shipbuilders. have accepted the invitations forwarded 
to them by the President, the Earl of Hopetoun, and the 
Council representing the members of the Institution. 
The proceedings commenced on Monday with a conver- 
sazione at the Hotel Cecil at 9.30 pm. On Tuesday 
morning the International Congress was opened at the 
Imperial Institute. There was a very large attendance, 
almost every civilised country being represented. 

The proceedings began at 11 a.m. with a reception of 
the foreign representatives and of the guests by the Earl 
of Hopetoun and the reception committee. At 11.30 
his Royal Highness the Prince of Wales, accompanied 
by his brother the Duke of Saxe-Coburg Gotha, and his 
son the Duke of York, arrived, followed almost imme- 
diately by the First Lord of the Admiralty, Mr. Goschen. 

The Prince of Wales, having taken the chair, said: 
Ladies and gentlemen, as honorary President of this 
great International Congress, allow me to welcome you 
all here to-day, not only in my own name, but in the 
name of the Queen. I am well aware that the progress 
of shipbuilding is an industry of the greatest importance, 
and it is essential in promoting the commerce of the 
world and the prosperity of nations. Let me con- 
gratulate you, gentlemen, on the great strides made 
during the last sixty years in the shipbuilding profession, 
and I earnestly hope that this present Congress of the 
Arts of Naval Architecture and Marine Engineering may 
lead you to perfect and develope those arts. 

Mr. Goschen then rose, and said: I have been asked 
to say a few words—a very few words—before you settle 
down to that interesting work which is going to occupy 
you during the week. I venture, most humbly, to add 
the welcome of her Majesty’s Government to the welcome 
already given by his Royal Highness the Prince of 
Wales. France and Germany in succession have 
extended hospitality to the Institute of Naval Architects ; 
and I trust that in this country you will spend an equally 
agreeable time, and find as warm a welcome as you 
have elsewhere—from the heart of the country. I have 
looked at the intellectual bill of fare to which you are 
going to sit down almost directly, and which I am sure 
must severely try the most intellectual digestion. 
You will occupy yourselves with scientific problems 
in the history of shipbuilding and engineering, and 
when I look upon the titles of the papers which will 
be laid before you I feel that a layman is scarcely able 
to thread his way through the problems you are to 
consider. It is enough for me to say that the latest 
development of your science, the monster ironclad, is a 
labyrinth of machinery through which one finds it 
difficult to thread one’s way. You will, I hope, settle 
down to your work. To what extent you will communi- 
cate the latest discoveries of your own mind I am unable 
to say; but you will exchange your views of those broad 
scientific principles which lie at the bottom of the great 
science of which you are the representatives. I wish 
you well through the Conference; but as First Lord 
of the Admiralty I have one hope—while I sympathise 
with all scientific progress, I do trust you will not light 
upon any new discoveries which will consign to the 
category of obsolete ships those which we now possess. 
In this hope I have the sympathy of all Ministers of 
Marine, and of certain of the great administrative gentle- 
men who have honoured us here to-day. I have hope 
that you will carry back with you a pleasant memory 
of the intercourse you will have had with each other, 
and also that you will find this gathering of the Inter- 
national Congress of Naval Architects and Marine Engi- 
neers will not be behind those which you have enjoyed 
in other countries. 

The Earl of Hopetoun, the President, in delivering the 
opening address, after expressing the gratification of the 
Society in greeting their Royal Highnesses, not only as 
members of the Qveen’s family, but as distinguished 
naval officers, and also at the presence of the repre- 
sentatives of the various Naval Powers, proceeded to 
remark that the Institution of Naval Architects, which 
was founded to promote and improve Marine Architec- 
ture and Marine Propulsion, had chosen the present 
auspicious moment to hold this International Congress, 
because the history of these two arts was coincident with 
and contained within the limits of the long and pros- 
perous reign of her Majesty the Queen. It was a curious 
fact that almost all the improvements in shipbuilding 
and ship propulsion which had enabled the Royal and 
Mercantile Navies to accomplish their respective tasks 
had been carried out during the reign of her Majesty. It 
was also a curious coincidence that during the first year 
of the Queen’s reign two famous series of experiments 
with the screw Lar ape were carried out independently 
by Mr. Pettit Smith and Captain Ericsson, and resulted 
in the adoption of that mode of propulsion. It was un- 
necessary to follow in detail the successive steps in the 
cr igen of the screw propeller, but special mention 
must be made of its application by Mr. Brunel to the 
steamship Great Britain. No sketch of the history of 
modern shipbuilding would be complete without some 
reference to the Great Eastern, which was commenced 
in the year 1854, and launched in 1858. She was an iron 
ship 680ft. long, and with 83ft. of beam. Her displace- 
ment was 22,500 tons. This displacement had never yet 
been exceeded, though it must be mentioned that Messrs. 
Harland and Woolf were at present building a steamer, 
which, though of smaller tonnage than the Great Eastern, 
exceeded her in length by 25ft. Of all the improvements 
which have taken place in engines for marine purposes 
since her Majesty ascended the throne, the most impor- 
tant and most epoch-making ones had been the adoption of 


the surface-condenser and: the introduction of the con- 
tinuous expansion of steam in more than one cylinder. 
These two inventions had rendered possible the subse- 
quent modifications which have’ so greatly conduced 
towards economy in fuel consumption; it was to them 
that was owing cheap transport by sea. At the time of 
the Queen’s accession the British Navy was at a 
somewhat low ebb. There were at that time some 
twenty-two paddle-wheel steamers in the Royal Navy, 
but they were of small dimensions, and, owing to the 
unsuitability of the paddle system for naval warfare, they 
were not regarded as a serious element in the floating 
defence of the country. But in the year 1837 the 
successful application of the screw propeller in the 
Archimedes led to its adoption in her Majesty’s ships, 
and in 1844 the first steam frigate, the Arrogant, was 
constructed. From that date up to the year 1859 there 
was rapidly developed that magnificent fleet of wooden 
line-of-battle ships and frigates propelled by steam which 
culminated in the production of such vessels as the 
Howe, the Duncan, the Mersey, and the Galatea, vessels 
which for their stately beauty and symmetry of lines 
have never been surpassed in the history of shipbuilding. 
But the general adoption of the shell gun in the Navies 
of all European Powers caused grave doubts to be enter- 
tained as to their value as fighting ships, and men’s 
minds were exercised to find a type of vessel constructed 
of a material more suited to the rapidly changing condi- 
tions of modern warfare. So far back as the year 1845 
orders were given for the construction of iron screw 
frigates, the Simoon, Megwra, and Vulcan. Before these 
vessels were finished, experiments were made to test 
the effect of projectiles on their iron sides. The 
result of those experiments led Naval Authorities 
to turn these ships over to trooping duties, and to 
discontinue the use of this material for shipbuilding. 
It was not till the year 1859 that the question of con- 
structing sea-going iron ships with protective armour 
was seriously faced in this country. In that year, the 
two ships Warrior and Black Prince were ordered, and 
they might be regarded as the forerunners of our iron- 
clad fleet. From those two ships might be traced the 
evolution of the modern battleship through its various 
stages. The belt and battery system, which was brought 
to such perfection by Sir Edward Reed, was the first 
serious departure from the type of armoured frigate pure 
and simple. Sail power was for the first time entirely 
discarded in the breastwork turret-ships or improved 
monitors, Devastation, Thunderer, and Dreadnought. 
The substitution of mild steel in the place of iron for the 
hulls of ships, which commenced about 1875, was the 
next step of importance. The introduction of the bar- 
bette and of the secondary battery, the rapid rise of the 
quick-firing gun, coupled with the invention of nickel 
steel and Harveyised armour, had combined to produce 
the battleship as we see her to-day, with her powerful 
and well-protected armament, her considerable speed, 
her great coal endurance, and her undoubted sea-keeping 
qualities. Her Majesty, during her long reign, had thus 
seen her Navy thrice practically reconstructed. She saw 
her fleet of wooden sailing ships give place to one of 
wooden steamers. She saw that fleet disappear before a 
fleet of armoured ships, and now within the last ten years 
she had witnessed the rise of that magnificent modern 
Navy, which had its genesis in the programme of Lord 
George Hamilton, and which the wisdom of successive 
Boards of Admiralty, coupled with the genius of Sir 
William White, had added to the defensive force of the 
country. 

The meeting then separated into two portions. One 
remained in the great hall, where papers were read on 
‘‘ Hardened Armour Plates and Broken Projectiles,” by 
M. Emile Bertin, director of naval construction ; and on 
‘‘Non-Inflammable Wood,” by Mr. C. Ellis, managing 
director of Sir John Brown and Co., Sheffield. The 
latter paper will be found on another page. M. Bertin’s 
paper we shall deal with in anotherissue. The other party 
proceeded to the East Conference Hall, where papers 
were read by Sir Albert J. Durston, Engineer-in-chief of 
the Navy, and Mr. J. T. Milton, chief engineer surveyor, 
Lloyd's Registry. ‘A Review of the History and Pro- 
gress of Marine Engineering in the Royal Navy and Mer- 
cantile Marine from the founding of the Institution to the 
present date.” The second paper was read by Mr. J. Les- 
lie Robinson—Mons. Normand’s English representative— 
for M. Pierre Sigaudy, on ‘“‘ Water-tube Boilers for High- 
speed Ocean Steamers.” Sir E. J. Reed occupied the 
chair. Both these papers, slightly condensed, will be 
found on other pages. 

Sir Albert Durston’s paper was read first. In opening 
the discussion Sir E. J. Reed said that this was-an his- 
torical paper uf very great value, and he, and no doubt 
all present, were particularly desirous to hear what 
foreign members might have to say concerning it. 

M. Normand said he must express in few words his 
gratitude for the generous way in which the author of the 
paper had referred to him. He wished it to be under- 
stood, however, that his brother Benjamin had done 
much more to improve steam navigation than he had 
ever himself effected. As far back as 1859 Benjamin 
Normand had invented and patented a compound marine 
engine, and in 1871 a triple-expansion marine engine. 
Six steamers were fitted with this engine in 1873, so 
that he had practically anticipated Kirk and the s.s. 
Aberdeen. 

Mr. Seaton complimented Sir E. Reed, and said that it 
was to him that much of the present lightness of con- 
struction of the marine engine and boiler was due. 
This paper was particularly interesting to him because 
whenever he could spare time he spent it in historical 
research, and if the occasion had been suitable he could 
have said much on the true origin of various inventions, 
which might have been useful. Much of the advance 
recorded was due to the labours and influence of the 
Institution of Naval Architects. The School of Naval 
Architecture was originated by the Institution, and it had 








done most excellent service by turning out men whose 











theoretical training was of- great value in practical 
work. The first real advance was made by Mr. 
Richard Sennett, Sir Albert Durston’s predecessor, 
who found the Admiralty fossilised, and .endowed it 
with vitality in the matter of marine propulsion. 
Mr. Sennett had an open mind, and they must all 
regret his untimely death in the prime of life. A great 
deal of the modern improvement in naval machinery 
was due to him in introducing steel instead of iron. He 
remembered on one occasion Sir E. Reed wanted him (Mr. 
Seaton) to put engines of extremely light weight in a 
torpedo boat destroyer for a foreign Government; he 
suggested hollow steel for the crank shaft, &c., and Sir 
Edward Reed sent him straight to Whitworth’s to learn 
what they could do, and he received a favourable reply. 
The boat was not constructed, but the proposal was on 
record. They had that day among them Mr. Thorny- 
croft, who had been J. Macquorn Rankine’s favourite 


pupil. Mr. Thornycroft and Mr. Yarrow had done an 
enormous work in introducing light high speed 
machinery, and must not be overlooked. Time 


was that the Navy was far behind the mercantile 
marine in the matter of progress, but he thought 
that the facts were reversed, and the merchant 
ships were behind the Navy. Reverting to history, 
he might mention as an overlooked fact that Samuel 
Hall, the inventor of the surface condenser, had 
actually invented a distiller to supply fresh water, which 
was shown in the drawings of the machinery of the 
William Wilberforce, given in Bourne’s work on the 
marine engine. The water-tube boiler, too, had been 
used in the United States in the early years of the 
century, and the labours of Mr. Loftus Perkins, and his 
father, Jacob Perkins, who used 700 lb. pressures for his 
steam gun, must not be forgotten. As to the use of oil 
fuel, it was said that it was the fuel of the future. That 
was quite true, and it would remain the fuel of the 
future, because it could not compete with coal in price. 
The Turbinia was a big and wonderful toy, but a great 
deal must be done before she could be regarded as a 
specimen of practical engineering. Finally, he could not 
sit down without saying that the steam steering engine 
had rendered high speeds at sea possible. Without it 
ships could not be handled at the extreme velocities now 
attained. The steering engine was invented more than 
forty years ago by Mr. MacFarlane Gray. 

Sir Edward Reed said that there were several United 
States engineers present, and he called upon Mr. Haswell, 
who said that if he had known that he would have been 
called on to make a speech he would have come prepared 
with some reminiscences, carrying the history of the 
marine engine back to 1822, but he hoped on a subse- 
quent occasion to contribute something that would prove 
interesting to the Institution. This promise was received 
with cheers. Mr. Haswell is a veteran whose memory 
can carry him back a long way. He was followed by 
Mr. MacFarlane, of the United States Navy, of which he 
was, he said, on that occasion, the official representative. 
He began by a few well-chosen words concerning Mr. 
Haswell, who was, he said, the oldest marine engineer 
in the United States—a man who remembered the 
Clermont. He then spoke in terms of praise-of the 
paper which they had just heard. The history of the 
marine engine presented many curious features, but he 
thought it might be said that they had at least learned to 
go on facts and not waste their time in framing theories. 
The corrosion of boilers was an illustration. Before the 
Admiralty Boiler Committee sat, all sorts of explanations 
had been advanced, such as the fatty acid theory. Now 
they knew that boilers corroded just because they were 
wrongly treated, and by changing the treatment corrosion 
had become a thing of the past. Nobody believed now in 
occult causes. It was noteworthy that machinery in 
ships had really become simpler; there was more of it, 
but each engine was simpler; thus the main engine no 
longer drove the feed and bilge pumps. Complicated 
things could not live on board ship because they could 
not receive proper attention. 

Mr. Shock, another veteran American naval engineer, 
and the author of a splendid standard book on the marine 
boiler, said that he came 3000 miles to be present on 
that occasion, but he did not intend to make a speech. 
The engineer had done more to civilise and Christianise 
the world than anyone else. As to high speeds, he 
might recall to their minds what Stephenson had once 
said. Being asked if it was not safer.to travel at 30 
miles an hour than at 50 miles, he replied that it did not 
make much difference; if the train got off the rails at 
30 miles an hour everyone would be killed, and that was 
the worst that would happen to them if the train got off 
at 50 miles an hour. The change that had taken place 
in the last half century from the days of smooth bores 
and nine knots were simply astounding. . 

Mr. Donaldson, of the firm of Thornycroft and Co., said 
that he thought scant justice had been done to’ French 
engineers. They should not forget the excellent work 
done by the Hirondelle years ago. He had been experi- 
menting with oil fuel with unsatisfactory results; coal 
was quite good enough for him. 

After a vote of thanks had been given to the authors of 
the paper, Mr. Leslie Robinson read Mons. Sigaudy’s 
paper. 

The discussion which followed was very brief. It was 
opened by Mr. Scott, of Greenock, who was entirely 
inaudible. We may add that, although a Conference 
Hall specially intended for public speaking, it has been 
so badly planned that its acoustic defects were during 
the meeting the subject of general complaint. 

Sir William White, in few words well chosen, put 
certain very pertinent questions to the meeting. He 
wanted to know whether it was a fact that the advan- 
tages claimed for the water-tube boiler as to weight could 
be realised in long-distance steaming. This was a point 
on which they had no experience to guide them. The 
Admiralty were trying the experiment in the Pelorus, 
a ship of 7000-horse power, only one-fourth of the power 
contemplated by Mons. Sigaudy. What about facility 
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for examination? Cost of maintenance? He held that 
to make a comparison based on grate surface alone was 
unfair. What was the relation between the heating 
surface per horse-power in the proposed water-tube 
boiler and that now allowed in Atlantic steamers? In 
France an experiment was now being carried out which 
would advance their knowledge a step. France, it must 
be admitted, had proved herself very bold in dealing with 
this question. 

Mr. Thornycroft said that it was quite an open question 
whether the small tube boiler could be made to answer 
for long voyages. 1t certainly could not if the ratio of 
the grate to the heating surfaces was kept so small that 
large quantities of coal, say 80 Ib. to 100 Ib. per square foot 
per hour, had to be burned, because no grate could be 
made to stand that rate of combustion for more than a 
few hours. Much larger grates must be used, and that 
would modify the construction of the boiler. There were 
now used in sea-going ships, tubes 4in. in diameter, and in 
torpedo boats, tubes about one-fourth that size. Pro- 
bably a satisfactory boiler could be got by using tubes a 
mean diameter between the two. He concluded by a 
compliment to the visitors. A vote of thanks brought 
the proceedings to a close. An adjournment was made 
to luncheon, and subsequently many of the members and 
visitors spent a couple of hours in the Fisheries and 
Yachting Exhibition. A business meeting for the election 
of members, &c., took place at 3 p.m., and at 9 p.m., the 
reception at the Mansion House by the Lord Mayor 
and Lady Mayoress. 

In the Great Hall a paper was read by M. Berkin, 
which we shall give in a future impression, and one by 
Mr. Ellis, which will be found on page 29. 

A good number of speakers rose after the reading of the 
latter paper. All egreed that non-inflammable wood was a 
very valuable material, and had wide possibilities before 
it for different purposes. Its low conductivity for heat 
suggested its use for cold storage rooms, boiler lagging, 
&c. The only points urged against the material were 
that it was from 15 per cent. to 20 per cent. heavier than 
untreated wood, from 30 per cent. to 50 per cent. dearer, 
and that special tools were required for working it. 
Mr. Hills called attention to the fact that though the wood 
was not inflammable, it was, nevertheless, destroyed by 
fire, as it fell to pieces under the action of heat. 

Mr. Ellis, in replying, said that he thought the best 
answer to all cbjections was that the treated wood had 
been adopted by two Governments for naval purposes. 
In answer to a question, he stated that he believed 
between thirty and forty hours were occupied in the 
actual treatment. 

The proceedings on Wednesday included the reading of 
several papers, which, with the discussion on them, we 
must reserve until next week. In the evening the Insti- 
tute dinner took place at the Holborn Restaurant; Lord 
Hopetoun in the chair. After the dinner, Mr. and Mrs. 
Goschen held a reception at the Admiralty. On Thurs- 
day an excursion to the London Docks took place. 








THE INCORPORATED GAS INSTITUTE. 


Tue thirty-fourth annual general meeting of this 
Institute was held at Bath on the 15th to 17th ult., 
under the presidency of Mr. C. Stafford Ellery, Assoc. 
M. Inst. C.E. Nearly 200 members were present. The 
Corporation of Bath had granted the use of the fine 
Guildhall, and the general arrangements for the transac- 
tion of business and the comfort of members reflected 
credit on secretary and council. The financial statement 
was satisfactory, and fifty-three new members were 
elected. Some technical papers of considerable merit 
were read, and discussed in a manner which indicated 
that the Institute had renewed its early vitality. The 
programme was a long one, and might have been advan- 
tageously curtailed by the omission of more than one 
decidedly inferior paper. The Institute paid a graceful 
tribute to the surpassing service rendered to the gas 
industry by Dr. Carl Auer von Welsbach in the inven- 
tion of the incandescent system of gas lighting by award- 
ing him the Birmingham medal. The President’s medal 
and a prize were presented to Mr. A. Dougall, of Tun- 
bridge Wells, for his paper on ‘‘ The Popularisation of 
Gas,” which was adjudged the best of those read at last 
year’s meeting. 

The inaugural address of the President, which is often the 
bonne bouche of the annual meeting, was not this year of 
the customary standard of excellence. Recent occupants of 
the presidential chair have done much towards enlarging 
our too meagre stock of sound technical literature bearing 
on the gas industry, and we confess to a feeling of 
disappointment on listening to a quite commonplace 
address from Mr. Ellery. We are disposed to attribute 
its shortcomings to an unwarranted diffidence on his 
part, and to a fear lest he should arouse the spirit of 
controversy in his hearers. But in a careful avoidance 
of controversial topics lies stagnation, and we trust that 
Mr. Ellery’s successors will be warned off the smooth 
course he elected to take. He commenced by describing 
the distributing system at Bath. He said he was in 
favour of distribution under higher pressures than were 
in vogue generally, but he would devote more attention 
to the soundness of mains and connections. He would 
maintain a high day pressure in order to meet the 
increasing consumption of gas for heating and motor 
purposes. In 1894 the Bath Gasworks was visited by 
floods, which extinguished the furnace fires, and even 
submerged the lower tier of retorts. Mr. Ellery did not 
find that this unusual treatment greatly injured the 
settings. He desired to see some kind of statutory test 
imposed on electric lighting, but the test he had in mind 
would apparently throw upon electrical supply works the 
onus of guaranteeing the efficiency of whatever incan- 
descent lamps consumers elected to use. At Bath 
carburetted water gas has been made to supplement the 
supply of coal gas rather than to enrich the latter. In 
this matter Mr. Ellery has had an uncommon experience, 





for very rarely is carburetted water gas of only 16 to 17- 
candle power made in this country. He stated that the 
cost of its production was rather less than that of coal-gas 
at the current prices of raw materials and by-products. 
Surely he might have given more detailed information on 
so important a point. Ifa precise statement of cost 
were out of the question, at least some figures showing 
the duty obtained from the oil under the abnormal con- 
ditions of working at Bath might have been presented. 
They would have been most instructive. For some years 
past tar has been carbonised at Bath by the simple 
process of adding it to the coal which is being conveyed 
from the stores to the retorts. Tar is successfully car- 
bonised at Widnes by the Dinsmore process, but attempts 
elsewhere have generally resulted in failure, and, there- 
fore, it is surprising that a comparatively crude method 
should have succeeded at Bath. Mr. Ellery gave it as 
his opinion that apart from the gas produced from the 
tar itself, the yield from the coal was increased by the 
admixture. He did not, however, state any of the 
figures which had led him to this opinion, though his 
hearers would have welcomed any further information 
that he could have given on this apparently anomalous 
behaviour of a mixture of tar and coal on carbonisation. 
He certainly said that he thought the efficiency of the 
tar treatment depended upon the ‘ hygrometrical” con- 
dition of the coal. Since he carbonised both coal-tar 
and carburetted water-gas tar, it is strange that he did 
not refer to the hygrometrical condition of the tar also; 
but, perhaps, he succeeded in nearly dehydrating the 
water-gas tar. If he did, some information as to the 
means by which he achieved that result would 
have been invaluable. He pointed out that the greater 
brilliancy of the smaller flame of carburetted water gas 
unfits it for furnishing a photometric standard in Methven 
and similar screens which have been adjusted for a coal- 
gas flame. We may add that this fact was long since 
recognised and acted upon by the inventor of the Methven 
screen. For years he has been at some trouble to secure 
special supplies of pure coal gas to the pentane carbu- 
rettors of the numerous ten-candle gas-flame screen 
standards which are under his supervision. 

Mr. J. Stelfox, of Belfast, gave an interesting record of 
some ‘‘ Experiments with the Claus System of Purifica- 
tion at Belfast.” The Claus system of purification aims 
at the complete removal of the acid impurities—carbonic 
acid and sulphuretted hydrogen—of coal gas by ammonia, 
which is produced continuously by the causticisation and 
heating of ammoniacal liquor. The process is carried out 
in closed vessels, and the sulphuretted hydrogen driven 
off from the liquor is led into ordinary Claus sulphur- 
recovery chambers. The system was introduced at Bel- 
fast in 1888, under the superintendence of a chemist who 
had had experience of a trial plant at Birmingham. The 
best result achieved at Belfast was during the summer of 
1889, when the Claus plant completely purified the gas 
for seventy-two consecutive days, with the exception 
of six days, when purification was only partial. 
At other times only a fraction of the acid impuri- 
ties was removed from the gas, and the plant was 
subject to frequent and protracted breakdowns. A heavy 
loss of ammonia occurred during the period of its use, 
and the pumps which transferred liquor from vessel to 
vessel were a source of endless trouble. The plant was 
finally discarded in 1895. The Belfast trials appear to 
have been conducted with much care, and the plain, 
straightforward narrative given by Mr. Stelfox conclu- 
sively condemns a system of purification with regard to 
the working of which explicit information was much 
desired. 

Mr. R. Hunter, of Chester, gave some useful notes on 
the ‘*Gadd and Mason spiral-guided holder at the 
Chester works.” The tank of the holder is of steel, and 
rises 15ft. to 16ft. above the ground level. It is 102ft. in 
diameter and 24ft. 6in. deep. The holder is in three lifts, 
each 24ft. deep, and hasa capacity of about half a million 
cubic feet. The ground on which it is erected princi- 
pally consists of silt, and the situation is a very exposed one. 
The holder has worked smoothly and satisfactorily since 
its completion in April, 1894, and has thereby vindicated 
the success of the spiral-guided system of construction. 
The successful working of rope-guided holders also was 
made known at last year’s meeting of the Institute by Mr. 
E. Lloyd Pease. Several examples of both rope and 
spirally-guided holders are now in existence and giving 
compete satisfaction, and the days of the construction 
of guide framing for gasholders certainly appear to be 
numbered. 

Mr. W. R. Chester, M. Inst. C.E., of Nottingham, 
described an electrical apparatus devised by Mr. Wm. 
Cowan, for the ‘‘ Automatic Regulation of Pressure in the 
Distributing Mains.” A small gasholder floating in a 
tank is placed in connection with a main at the extremity 
of the district, and is balanced by the gas pressure. 
Wires couple up this pressure vessel or gasholder with an 
electrical apparatus adjacent to the gasworks governor. 
The movement of the pressure vessel at the extremity of 
the district controls the electrical apparatus near the 
governor, and this apparatus in turn operates valves 
which load and unload with water the bell of the works 
governor. This apparatus has been tried at Nottingham 
in a difficult case, and has acted with perfect regularity. 
The pressure vessel at the extremity of the district was 
about six miles from the governor; nevertheless a con- 
stant pressure of 1}ths was maintained with perfect 
regularity at the end of the district. 

Mr. J. Davis, of Gravesend, read a paper on “ Three 
Years’ Use of Carburine as an Enricher.” It is a 
curious fact that no two gas engineers obtain the same 
enriching value from carburine, and hence papers on the 
subject are numerous. We do not think Mr. Davis gave 
much new information, and whatever there was of value 
in his paper might easily have been put in smaller com- 
pass. The figures he gave seem to indicate that one 


gallon of carburine having a specific gravity of 0°680 
raised by one candle the illuminating power of about 
6000 cubic feet of ordinary coal gas. 


We think the more 





commonly found value is nearly 8000 cubic feet. Mr, 
Davis stated the average illuminating power of both 
unenriched and enriched gas in round numbers, so perhaps 
the gas was not very regularly tested. If it was not, the 
ellie given are valueless for comparative and statistica] 
purposes. The Maxim-Clark system of enriching wag 
accorded its accustomed meed of praise. We think Mr, 
Davis will continue to find the Maxim-Clark carburettor 
answer better than an apparatus devised by himself, 
unless his ideas undergo considerable expansion. 

Messrs. W. Young and T. Glover presented a paper on 
‘‘ Naphthalene in Modern Gas Menufacture, and the 
Carburetting of Illuminating Gas.” There was no doubt 
that the authors hoped to enlighten gas engineers on the 
naphthalene bugbear; and we know that Mr. Young 
certainly should be able to speak authoritatively on car. 
buretting. Until the paper has undergone revision, which 
we trust will be extended to it before it is published in 
the “ Transactions” of the Institute, it is, however, a 
hopeless task to attempt to follow the curious diction of 
the authors. They evidently recognised that naphthalene 
was a product of the decomposition of hydrocarbons at 
high temperatures, and they proposed to restrict its 
formation by distilling a portion of the coal at a com. 
paratively low temperature. By this means they 
hoped not only to avoid the formation of naphthalene 
from that portion, but to obtain in the gas some con. 
densable hydrocarbons having approximately the same 
vapour tension as napthalene. If, then, the gas made 
at the lower temperature was subsequently commingled 
with that made at the high temperature, and the 
mixture was subjected to cold, so that the napthalene 
began to condense from it, then simultaneously there 
would condense also some of the hydrocarbons of similar 
vapour tension. But these hydrocarbons condense to a 
liquid, which has a solvent action on the solid naptha- 
lene; and, therefore, the latter would be brought into 
solution and could not choke the mains. We seem to 
have heard before of such a scheme, but do not think it 
has met with more than passing notice. The authors 
appeared also to suggest an alternative method of avoid- 
ing deposits of napthalene. This consisted in washing 
coal gas produced at high temperatures with tar oils, 
which would take into solution tbe napthalene carried as 
vapour in the gas. The oils would, however, dissolve at 
the same time other volatile hydrocarbons present in 
the gas, and hence it would be necessary to restore the 
illuminating power of the gas by re By the 
choice of a suitable oil for washing, or by adding from 
time to time to the oil used some light carburetting oil, 
the authors believed that the washing-out of napthalene 
and the re-carburetting of the gas could be carried on 
simultaneously. Whether a sufliciently even balance 
between the washing power and the carburetting pro- 
perties of an oil could be secured and maintained in 
work carried out on the manufacturing scale appears 
problematical, and we do not think any instances of the 
practical application of the scheme were given by Messrs. 
Young and Glover. An absolute contempt for the sim- 
plest laws of grammar and construction deprived their 
paper of whatever value their practical experience of gas 
manufacture should have given it. Many sentences were 
so involved that they were quite unintelligible. 

Mr. William Sugg discoursed on ‘‘ Cooking and Venti- 
lation” by the aid of gas. Municipal management of gas 
works was dealt with from slightly different standpoints 
in no fewer than three papers. 

Mr. Isaac Carr, of Widnes, thought the appropriation 
of the profits of a gas undertaking to the relief of the 
rates was unfair to the industry and to gas consumers. 
Mr. Herbert Lees, of Hexham, was unable to regard the 
municipalisation of gas undertakings as advantageous 
either to municipal authorities or gas consumers. Mr. 
Thomas Canning, of Newport, considered gas distribu- 
tion in its relation to modern municipal development. 
Electrical supply appeared to be Mr. Canning’s modern 
béte noir. We do not now propose to discuss the points 
raised in these three papers. The consumer's interests 
may be well served by either company or municipal 
management of the gas works. For instance, gas is sup- 
plied at about 1s. 6d. per 1000 cubic feet by the Widnes 
Corporation and by the Plymouth Gas Company. On the 
other hand, equally pointed illustrations of bad manage- 
ment and high prices might be readily quoted for both 
company’s and municipal works. 

A lecture, dealing with some aspect of pure science 
towards the gas industry, is now a recognised feature of 
the annual meeting of the Institute. This year Professor 
V. B. Lewes was the lecturer selected, and he chose as 
his subject ‘‘The Theory of the Atmospheric Burner.” 
The practical bearing of the lecture lay in the influence 
of the burner on incandescent lighting. There was a 
modicum of new matter in the lecture, but we think 
Professor Lewes might have found an opportunity to 
criticise the theory of the so-called catalytic action of the 
mantle in incandescent gas lighting. Much that has 
lately been written on this theory is doubtless beneath 
criticism, but the theory itself has not yet been com- 
pletely disproved, and it would have been interesting to 
learn if Professor Lewes was able to reconcile it with his 
own views on the combustion of gas in the atmospheric 
burner. Incidentally the lecturer introduced a brief 
statement of the principles underlying the production of 
water gas by the Dellwik process. 

Mr. J. Stelfox, of Belfast, was elected president of the 
Institute for the ensuing year. Messrs. S. Stewart and 
E. H. Stevenson were elected vice-presidents; and the 
new members of Council were Messrs. C. Craven, W. 
Ford, J. Barton, and R. Porter. In 1898 the annual 
general meeting of the Institute will be held at Belfast. 








Dust DestructToRS.—In our notice last week of the dust 
destructor plant at Shoreditch, Messrs. Manlove, Alliott and Co., 
were erroneously described by a slip of the pen as of Derby. The 
firm is so well known as of Nottingham that the error, which we 
none the less regret, almost: corrects itself. 
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MARINE ENGINEERING 


THE PROGRESS OF 
MERCANTILE 


IN THE ROYAL NAVY AND 
MARINE.* 

By S'r ALBERT J. Durston, K.C.B., R.N., Eogineer-in-Chief of 
ii.M. Navy, Vice-president; and Mr. J, T. Micron, Chief 
\ingineer Surveyor of Lloyd’s Register of Shipping. 


Iv dealing with the ar sy it will be necessary to divide it 

broadly into two parts :—(1) A consideration of the progress made 
in the theoretical knowledge of the principles affecting the design 
and working of the machinery. (2) ‘l'ae progress made in carry- 
ing out these principles in practice, and actually obtaining, in 
satisfactory working arrangements, the increased efficiency and 
advantages which theory has led us to expect. 

In 1859, the year previous to that in which this Institution was 
founded, there appeared the first edition of that valuable work on 
the steam engine by J. Macquorn Rankine, who was from the first 
a prominent and valued member of the Institution. This work 
was the product of a master mind, and may be taken as repre- 
senting what was most advanced in the science of engineering at 
that time. Subsequent works have contained new and extensive 
details of the many improvements since made in the design and 
construction of marine engines and boilers, but have added com- 
paratively little to the theoretical knowledge set forth in that 
work, 

Rankine, Hirn, Cotterill, and others have, by the tables of pro- 
perties of steam and the deductions therefrom, which they have 
published, clearly set forth the increases of economy which might 
be expected from the use of higher pressures of steam. Such 
tables and deductions have been valuable incentives to progress, 
but the advantages they foreshadowed have only been realised by 
constant effort and experiment in the practical engineering world. 
There is one important principle which was apparently not recog- 
nised by engineers in 1859, and it is certainly not stated in 
Rankine’s work of that date, 7.e., the diminution of liquefaction 
and its attendant losses, and the gain in economy obtained, by 
carrying out a given range of expansion in two or more successive 
stages in separate cylinders rather than in one ; and, as far as the 
theory of the steam engine is concerned, the progress during the 
years of this Institution may be considered to consist chiefly in the 
Enowledge which has been gained by experiment and practical 
experience on these points, 

Turning, however, to the second part of the subject, we find 
considerable advance; and it is in putting into practice and 
realising, in successful working machinery at sea, the advantages 
of increased pressure and expansion of steam, that the great 
progress during the period covered by this paper has been made. 
Eogines and boilers in the Royal Navy and mercantile marine are 
now working as satisfactorily, and at least twice as economically, 
at 180 1b. to 250 lb. pressure as they did at 201b., which may be 
taken as the pressure in general use in 1860. Much of this progress 
has been due to men who have occupied prominent places 
as members of this Institution, and, in considering such a 
subject as this at such a time, we may well recall, with 
satisfaction and respect, the names of Joseph Maudslay, 
John Penn, sen., the Napiers, Scott Russell, Kirk, Sennett, and 
others, besides names the mention of which is only prevented by 
their presence with us to-day, who have been so intimately 
associated with definite progress, and who have from time to time 
favoured this Institution with the earliest reports of their efforts, 
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and received from it that sympathy and impetus of thought which 
have urged them to further advances, 

Remembering that the machinery in general use in steamships 
in 1860 was the simple engine with jet condensers, box boilers, and 
about 20 Ib. pressure, the practical advances duriog the period 
covered by this paper may be summed up as follows :—Permanent 
introduction of the surface condenser (after being tried and 
dropped) and the general rise of pressure made possible by 
its adoption, Adoption of the circular or Scotch form 
of boiler, and consequent further rise of pressure. ‘The 
successful reintroduction of the compound engine, which had 
been previously tried and abandoned. The adoption of twin- 
screws in the Royal Navy, and later in the high-speed vessels of 
the mercantile marine. Steady rise of pressure to limit of economy 
obtainable in practice with the compound engine. Introduction 
of the triple-expansion engine, and consequent further rise of 
pressure to the limit practicable with the circular boiler, and com- 
bined with this rise of pressure the adoption in some cases in the 
mercantile marine of the quadruple-expansion engine. The 
adoption of water-tube boilers in the Royal Navy generally, and 
in a few cases in the mercantile marine. Extending over the 
whole period there has been a steady rise of piston speed and 
speed of revolution, and considerable improvement in design 
generally, in the distribution of steam, and in the balancing of 
working parts. There has also been a steady reduction in weight 
of the machinery and boilers generally, aud particularly of the 
moving parts, due to these causes, and also to the employment cf 
improved materials of construction, and to the more correct deter- 
mination of stresses, and arrangement of material to meet them. 

It is questionable whether any similar ye can show a list of 
solid progress to in any way approach that given above. These 
advances have ay been made possible by many improvements in 
detail, among which may be mentioned the following :—The 
invention of the Siemens air furnace, and with it the production 
of mild steel suitable for plates and forgings, in large quantities 
and in large masses, and of uniformly reliable quality. The pro- 
duction of the corrugated and other similar forms of furnace for 
boilers, The invention and perfection of the various forms of 
evaporators and double distillers as a means of supplying fresh 
water for boilers. The as of high-class steel and iron 
tubing, chiefly of the seamless type, for boiler tubes and steam pipes, 
The invention and perfection of various forms of metallic packing, 
asbestos-packed cocks, and other contrivances for dealing with the 
higher pressures of steam, A general improvement in machine 
and other tools, and the introduction of new forms, such as 
hydraulic forging presses, riveters, and flanging machines, milling 
machines, gas and electric welding plants; the multiplication of 
Whitworth gauges, and the more general use of these and of tap3 
and die nuts for ogee well-fitting screw threads. All these 
have facilitated the rapid and certain production of high-class 
work, for which our leading engineers have always been noted, 
and which is at the basis of all true progres:, and much of the 
credit of the general progress which has been made is due to those 
who have been associated with these details. 

The mention also of the example and practice of the locomotive 





* Read at the International Congress of Naval Architects and Marine 


pressure of 
them to say that in the earlier efforts in the Royal Navy to 
obtain the maximum of power on minimum weight, and in the 
space allowable ia small vessels of high s , it was by following 
the lead of locomotive practice in some important directions that 
the desired results were obtained. In the matter of pressure and 
piston speed the locomotive practice is now behind that of the 
Royal Navy, 

Tae advances in the Royal Navy and mercantile marine have 
run side by side, except perhaps in the three following, which 
are peculiar to the Royal Navy:—(1l) The increased working 
pressures and diminished test pressures allowed on boiler shells, 
and the consequent advantage of a considerable reduction in the 
weight of the same, (2) The general adoption of the water-tube 
boiler. (3) The adoption of the closed stokehold system of forced 
draught, combined with the use of the Admiralty pattern ferrule 
as a means of obtaining a high power on a given weight fora 
short time in cases of emergency. Inthe mercantile marine forced 
draught is used in ya cases, but it is generally the closed ash- 
pit system which is applied. 

It is considered that in the Royal Navy these steps have now 
all been justified by experience, and the satisfactory condition of 
the machinery in many of our warships to-day is associated with 
their adoption. They have secured to us distinct advantages 
which have materially contributed to the fighting efficiency of our 
vessels, The mercantile marine have not apparently up to the 
present required the assistance of these advances, and it is in the 
difference in the requirements of the two spheres that we must 
look for the — of the differences in practice, 

A few remarks on the progress of the water-tube boiler may 
perhaps not be out of place at this stage. Water-tube boilers 
working at 120 lb. pressure were fitted in the s.s, Thetis, on the 
Clyde in 1857, and many forms were developed and tried in this 
country for marine purposes between that date and the year 1879, 
notable cases being the Rowan, Howard, Root, and Perkins types. 
These boilers, although they were in general appearance similar to 
the modern types, were nota success, their chief defects being de- 
ficient circulation and inac- 


engineers must not be omitted, who, until they reached the limits | In Fig. 2 the rise of pressure in the Royal Navy is gugltety 
which they considered sufficient for their requirements, were well | traced. The upper dotted line represents the advanced guard 
in advance of the rest of the engineering world as regards both | of smaller ships, and the lines have been carried back before 
steam and piston speed, and it is due to | 1860 to show where the divergence commenced. 


It is interest- 
| ing to notice that the advanced guard has now been outstripped 
| by the main body, the Terrible and the Pelorus having pressures 
| of 260 lb. and 3001b. respectively, against 2501b., the bighest in 
a completed torpedo boat destroyer. There have been jumps of 
pressure at various times, notable cases being the Lightning, 
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dropped in this country just 
at the time when other forms 
were being successfully taken 
up by our neighbours and 
guests, the French. Coming 
to the present revival of 
water-tube boilers in this country, the first successful case 
appears to have been that of the mission vessel Peace, which 
was fitted with a water-tube boiler by Messrs. Thornycroft, in 
1882, Following this, water-tube boilers were fitted to the Ariete by 
the same firm, who also fitted a water-tube boiler to a second-class 
torpedo boat in the Royal Navy in 1885. Another second-class 
torpedo boat was fitted with a water-tube boiler by Yarrow, in 
1892. As far as the Royal Navy is concerned, the boilers of these 
two boats were the first successful water-tube boilers, and the 


as makers of efficient water-tube boilers for ships. Since then the 
boilers of Thornycroft and Yarrow, and the French boilers of 
Normand and Du Temple, with the later English boilers of Reed 
and Blechynden, have all been fitted to vessels in the Royal Navy, 
and are answering well. The above are all small-tube boilers. 
Most of the credit of producing satisfactory boilers of the large 





firms who produced them stood alone for some time in this country | 
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NOTE:-THE PRESSURES ARE CAUCE PRESSURES ABOVE THE ATMOSPHERE 
Fig. 2—Showing Rise of Boiler Pressure from 1844 to 1897. Full Lines, Battleships and Cruisers. 
Dotted Lines, High Speed Vessels 


the first torpedo boat built for the Royal Navy, the Herreschoff 
| torpedo boat, and other torpedo boats by Thornycroft and 
Yarrow. The straight line at 1889 to 1897 indicates that the 
| limit of pressure considered desirable with the tank boiler—under 
| the conditions of weight and space allowable in the warships 
| of the Royal Navy—had been practically reached. The fur- 
| ther rises of pressures after this date have been made by the 
| adoption of the water-tube boiler, and the lines are made thick 
where the steam is obtained from water-tube boilers, 
It may be remarked here with reference to the rise of pressure 
| that as the pressure has increased, so the difficulty in making a 
| further rise has diminished, and a rise of from 150 Ib. to 250 lb. 
| has been made with less difficulty and certainly with less risk and 
| less proportion of actual failures than the rise from 30 Ib. to 60 Ib. 
| in the earlier stages of progress. After all, the rise of temperature 
| in recent advances is comparatively small. 


tube type suitable for ships is due to our neighbours the French, | 
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who have successfully fitted them since 1871 in their mercantile — : 1300 
marine, and since 1879 in their shipsof war. The most interesting } | PoP oR PY i 
case of persistent effort in this direction is that of the Belleville, ‘i | al Pr} 
the patents in connection with which date from 1850. om | = 420° 
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French engineers, that this paper should acknowledge the value to os on te 100 | 
the engineering world of the efforts they have made to overcome | DD G5 ug Bs sey 
the difficulties connected with the water-tube boiler. nee 
With reference to other elements of progress, we may mention oa Hoo 
the introduction and improvement of Parsons’ turbomotor, and the i ion ae A OO 
recent remarkable results which have been obtained ina boat fitted { ss = 
with this engine. The use of liquid fuel has been constantly kept ; we 
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Fig. 3-Showing Piston & 


in view by the Institution, papers on this subject occur very early 
in the ‘‘ Transactions,” by Captain Selwyn, and others, The ques- 
tion is affected largely by the supply of fuel which is available, and 
as far as the Royal Navy is concerned, by other points peculiar to 
warship design. A to o boat destroyer in the Royal Navy is 
now being fitted with means for burning liquid fuel in one of its 
two stokeholds, and will shortly be tried. 

Figs. 1 to 4 at the end of the paper have been constructed to 
show graphically the rises in pressure of steam, piston speed, total 
indicated horse-power, and speed of revolution, which have taken 
place in the Royal Navy between the years 1860 and 1897. In 
Fig. 1 the total indicated horse-power of all the effective ships has 
been set up to scale at the years given, and a curve has been drawn 
through the points so obtained. The indicated horse-power under 
construction is shown for the later years by setting it up from the 


peeds in Use since 1860 


Fig. 3 shows the piston speeds which have obtained in the Royal 
Navy since 1860. A line has been drawn connecting the lowest 
examples, and it will be seen that there has been a steady general -- 
rise. By comparing the highest and lowest cases, i.¢., the Warrior, 
with a speed of 434ft. per minute, and the Starfish, with a — 
of 1221ft. per minute, it will be seen that the piston speed had been 
practically trebled. Increased speed of revolution has been a most 
important factor in diminishing the size and weight of the engines, 
and in Fig. 4 these increases are indicated. The speed of revolu- 
tion naturally varies with the speed, size, and draught of water of 
the vessel, and also the size of the engines. : 

In the figure the vessels have been arranged in classes following 
very closely their official classification, representative ships are 
selected and a line throvgh them, special cases being shown 
by isolated spots, The lower line shows the battleships, and the 





first curve, and the second curve so obtained thus represents the 





Engineers at the Imperial Institute. 


total indicated horse-power, including that under construction. 


Bellerophon and Hercules are notable cases of high speed of revo- 
) lution for the time in which they were constructed, and in viow of 
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the size of the engines, the Bellerophon being 6500 indicated | many now obsolete details, such as deadweight loaded safety 
horse-power, and the Hercules 8500 indicated horse-power. | valves, feed and bilge pumps worked off the main engines, cast iron 
Tae lines — - - on diagram refer to the cruisers, which prac- 
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tically commenced with the Inconstant and the Volage in 1869. BEBE: 
The earlier cruisers existed without much attempt at classifica- spt t+ amie 0 
tion ; later we find divergencies which eventually became accen- Shee SS : = 
tuated into first, second, and third classes, as shown by the three | ike “Shed A] 
lines — - — - on diagram. ae Oe a a 4 fe "Ectrnavene 
Vertical engines were fitted in the first-class battleships in 1875, ee ee seo 
and about 1887 the horizontal engine was abandoned generally for ay a re 
the vertical, the change being made practicable by modifications at es | op iene ts ag | 
in the ship design, chiefly as regards protection. The stroke of sac UE Gael Rk 3 ion = sae el a 
the vertical engines was greater than the horizontal engines they Lt +++ +1 zt | 350 
replaced, and the revolutions were therefore less, though there be | | | | ae 
was a slight increase in piston speed. Au interesting illustration | Pert pote = | a 
of this is given by comparing the Orlando and the Hawke. We et mr eel as aa ie ak Ei Wak GE ek Be Rd 
have in the Hawke an increase in piston spsed to 870 from 830 in B aay ac: 3s | | ee Se es ee Se 
the Orlando, but a decrease in speed of revolution from 119 in the | | | r | 
Orlando to 102, due to the employment of a 4ft. 3in. stroke, as T | 4 Fi a ‘sel Sas 
against the 3ft. Gin. stroke of the Orlando. The result has been a ++ 
a much smother running and more economical if somewhat heavier Psy 
engine. Most of the Hawke class have made long runs at high ie 
speeds, in some cases over eighteen knots, with a coal consumption a i + — 
of 1°6 to 1-7 lb. of coal per indicated horse-power, In the early Pad || ee ee 
terpedo gunboats there was a sudden and considerable increase of | | | | 
sped of revolution, but they soon evolved into two classes, tho roa - 3 ae 
siower running Halcyon class, and the torpedo boat destroyers, —+—+—! +- : 2 
which are shown by ths upper spots. (pee a I yo to Nefeort —| leo 
\ comparison of one of the twin engines of the Mars and the ; | Ei |] 
single engines of the Warrior shows that the speed of revolution ae ae oe ae lade T ; +— |>40 
has been practically doubled in battleships for engines of the samo —}—j—} 4-4} —j—f}—f—f st —fz0 
power. In Table I. there are given a few particulars of repre- Sees Ee ca: ia 
sentative ships in the Royal Navy, which embodied the advanced Sk RRSGEB | [enhec! |. 
practice at the time they were designed. Some torpedo boat de- — T <n a ee ee 
stroyers are added, as the machinery of theselittle vessels represents ae 2 eee 
with the single exception of the steam pressure employed, what is Up ee Io 
most advanced in modern marine engineering. The Warrior was a 1 “ji al a ii ia 
—+— —+ + + + + 70 
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OBTAINED ON Fuct Power TRIALS ~~~ 


Note - Twe Speeos OF RevOLUTION GIVEN ARE THOSE 





Fig. 4—Showing Increase of Speed of Fevolution from 1860 to 1897 


condensers ; whilst the engines are started and turned by hand 
gear, and as first fitted there was no steering engine. There is also 
an entire absence of steel in the construction of engines and boilers. 


launched in 186), and tried in 1861. She has been since re- | 
boilered, but the original evgines are still efficient. Beside the | 
general features already mentioned, we find in her machinery 





















































TABLE I, 
Details of engines. of |. 
5 Number 3 Bm. ae 
Date of oe © sabe 252 %..4 Description 
Ship. trial of ma- yaa Number 4s x. % —_— LHP. | 225) ,= 7. ot 
chinery. oo Screw. Type. of Eo] BR stiimecn pose. B35 2s¢ boiler 
jt r j ‘ = tions. eeanise 
cylinders. R 3. (lee 
ftin i  igcel 
Warrior .. Oct., 186i J. Penn and fon Single | Jet condensing, 2 112 4 0) 54-2 i384 5,469 | Nil 22 - Rectangular 
simple horizontal iron 
Devastation .. Oct., 1872 Twin Surface, 4 80 3 76°92 £00 6,652 | 30 * 
simple horizontal (2 toeach 
trunk engine) 
Infiexible Nov., 1878 J. Elder and Co Surface, 6 2ef70 4 0 73°25 533 8,483 61 Oval, single 
compound, (3 toeach | 4 of 90 and double- 
vertical engine) ended, iron 
Sanspareil Sept., 1888 | Humphrys, Surface, 6 20f 43 |4 $' 100°73 856 14,483 | 2 135 _— Circular, 
Tennant, and triple-expansion, (3 toeach 2 of 62 single-ended, 
Co. vertical engine) | 2 of 96 steel 
Prince George Sept., 1896 9 " ‘ = 6 2o0f 40 4 3 101°8 865 12,280 | 1°25) 155 = 
(3 toeach 2 of 59 
engine) 2 of 88 
Terribi2 .. Jan., 1897 J. and G, 8 2o0f 45 4 0 1120 896 25,648 | Nil 260 Belleville 
Thompson (4 toeach 2 of 70 water-tube 
engine) | 4 of 76 
Ferret Oct., 1894 Laird Bros. 6 2of19 |1 6) 360°0S 1030°24 4,474 / 4°: 175 Normand 
(3 to each | 2 of 29 water-tube 
engine) | 2 of 43 
Janus Nov., 1895 Palmers te 6 2of18 (1 6 357°] 1101°3 3,789 | 2°48 | 210 Reed's 
(3 to each | 2 of 273 water-tube 
engine) | 2 of 42 
Desperate Sept., 1896 Thornycroft ” 2o0f 20 1 6 897°6 =1193°8 5,796 | 3°5 | 215 Thornycroft’s 
. (4 toeach | 2 of 29 water-tube 
engine) | 4 of 30 
Quail Jan, 1897 Laird Bros. ” ” 6 2of 21/1 €| 367°2 1101°6 | 6,057 | 4°77 | 220 Normand 
(3 toeach 2 of 323 water-tube 
engine) 2 of 48 
TABLE I. (Continued). 
= Se ne ————— ee eae 
Number of Approxi- |_ a ___Weightof Fe I.H.P. per ton of 
mate ; | , 3 
b>. Machinery Boilers ; | Water in . 
Ship. 5 Ee I.H.P. of | and boilers, Engines, with a ai one boiler ; ' Water Coal per I.H.P. 
| a4 sevetiti with water maia and) water at acct ib a Engines. | Boiler. i 
3 2 pe Apa at working | auxiliary.| working | },,; arta working boilers. 
q2 | engines. | height. height. 8 height. 
: tons. tons. tons. tons. . lb. r 
Warrior .. . 10 8 350 421°63 4$76°6 | 717 17°17 12°97 11°47 31°87 3} to5 
Devastation .. 8 16 880 484°2 487°7 | 125°8 19°1 13°73 13°64 52°8" 83°12 to 4°42 
inflexible . 12 82 1400 654°2 712°2 187°38 18°56 12°96 11°9 45°27 2°38 to 27 4 
Sanspareil 8 92 2100 509°19 581°1 132 18°8 28°44 *24°96 *109 1°88 to 2°6 (ac- 
+15°85 +13°87 +61°14 cording to speed 
and quality of 
coal) 
Prince George 8 145 2600 1326 °59 623°8 702°7 165°2 20°65 19°7 17°33 *74°33 | 1°82 on 30 hours’ 
t16°77 414°89 +63 °34 trial at £0 per 
eent. of full 
power 
Terrib’e .. 48 80 2900 2224 °78 1076 "4 1148°3 48°75 1°06 23°8 22°3 526°1 1‘71 on 30 hours’ 
trial at 74 per 
cent. of full 
power 
Ferret i 19 160 123°61 A9r4 64°1 11°48 2°87 75°2 69°7 389°7 2°3 at 11 knots 
Janus 4 20 170 120°0 49°0 70°69 7°95 1°99 77°3 53°6 477°0 2°5 at 13 knots 
Desperate 3 18 230 127°95 61°49 66°45 7°75 2°58 94°38 87°2 747°0 2°5 at full speed 
1°67 at low speed 
Quail i wie 4 17 230 144°3 68°6 757% 11°25 2°81 88°4 80°1 | 589°0 2°64 at full speed 
1°64 at low speed 


j 








Nore.—The figures for indicated horse-power per ton given at * are based on the forced draught 
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Passing over a period of eleven years to the Devastation, we fing 
the engines are still simple, but twin screws have been adopted 
surface condensers are fitted instead of jet, and the number of 
aeons engines is doubled, and includes steam engines for steer. 
ing, and for working the gun machinery and ventilating the ship 
The next six years bring us to the Inflexible, in which the hori. 
zontal simple engine is replaced by the vertical compound, ‘Tho 
auxiliary engines are increased five-fold, including hydraulj; 
pamping engines and a variety of hydraulic motors driven by them 
for working the gun machinery. Steam-driven ventilating fans 
are freely used. ‘Tho box boiler has disappeared, and its placg 
is taken by oval boilers, come of which are double-ended, Tig 
engines are also fitted with piston valves. The expansion valya 
disappears at this stage, the loflexible being so fitted originally 
but the valves removed soon after her trials. We find another 
very important advance in this sbip, the | pen of a revolution 
in shafting ; for, while her crank shafts and connecting and piston- 
rods are iron, the propeller shafting is of Whitworth compres:ed 
steel and hollow. As illustrating the advance which has been 
made in the matter of boiler preservation, it may be noticed that 
the Inflexible’s boilers are still efficient. 

An interval of ten years from the Inflexible brings us to the 
Sanspareil, and the advances here are again very marked, ‘l'ho 
compound engine is replaced by the triple expansion. Sta] 
replaces iron generally for shafts, rods, columns, and also for the 
main bearing frames, and the crank and propeller shafts are hollow 
throughout. The boiler pressure is more than doubled, Tho 
boilers are entirely of steel with corrugated furnaces. The piston 
speed is increased nearly 50 per cent. Cast iron pistons are 
replaced by cast steel in the case of the low-pressure and inter- 
mediate pressure pistons, and arrangements for forced draught 
are fitted. The number of auxiliary engines has increased ‘o 
ninety-two, and their indicated horse-power to 2100. The feed. 
pumps are no longer worked cff the main engine, evaporators are 
titted for making up loss of fresh water, and in the construction 
of the condenser vast iron is replaced by gan-metal. 

‘Tae advances of the nine years succeeding the Sansparei! aro 
best seen by comparing that ship with the Terrible. The boiler 
pressure in the Terrible is nearly double that in the Sanspareil ; 
and, although the figures in column marked * do not indicate any 
reduction in weight, it must be remembered that while the Nanspa- 
riel’s power was obtained by a liberal use of forced draught, the 
Terribie’s was obtained without any air pressure, the stokeholds 
being open, and by comparing the Terrible with the Sanspareil 
undor the same conditions as in column marked +, wo have a 
reduction in weight per indicated horse-power in favour of tho 
Terrible of over 35 per cent. The reduction in weight from 
the Prince George is seen from the table, but in this ship 
egain the maximum power was obtained with forced draught. 
Taking the natural draught power of the Prince George, 
as at {, there is again a reduction of weight in favour 
of the ‘'errible of 33 fer cent. In the ‘Terrible we have, 
besides water-tube boilers, many improvements in detail neces. 
sary in order to deal with the high-pressures with certainty, 
Among these may be mentioned a general use of steel steam pipes, 
and of metal to metal joints, also of asbestos-packed cocks and 
metallic packings. There aro also improvements for dealing with 
the water from the air-pumps, and for extracting grease from the 
same, and a large increase of capacity in the plant for supplying 
fresh water. One of the most important features is the large reduc 
tion in the weight of water carried in one boiler, a matter of con- 
siderable moment in case of damage in action or failure of any part 
when under stsam, The small amount of total water carried in the 
boilers is also noticeable, making it, with the arrangements supplied 
to the Terrible, an easy matter to run the boilers always with dic- 
tilled water if desired. 

A comparison of the torpedo-boat destroyer Quail with the 
Warrior suggests itself on account of the indicated horse-power of 
the two vessels being so nearly the same, and because of their 
positions at the beginning and end of the period under considera 
tion. The weight of the Warrior's machinery only would more 
than supply two complete Quails, huli and machinery, with crew 
and stores equipped for sea. While, if the weight of the Warrior's 
machinery were turned into machinery of the Quail class, it 
would supply 38,000 indicated horse-power instead of 5400, with a 
coal consumption per indicated horse-power of half that of the 
Warrior. 

In the mercantile marine the advance of engineering has been 
steady and continuous, In the majority of cases economy of coa! 
has been, as it always will be, the predominating factor affecting 
the design, and the progress made in this direction has, no doubt, 
been the principal reason of the great development in steam 
shipping, both in point of numbers and in size of vessels engaged 
in general commerce, while it has rendered it possible for them to 
compete in trades previously monopolised by sailing vessels, 


TaBLe IIl.—Showing Increase in Number of British and Colonial 
Mercantile Steam Vessels. 





1€¢€0. 1870. 1880. 180. | 187 

Number of steam vessels registered as 

100 tonsand above .. .. .. ..| 31 1727 3974 6403 | 7534 
Number of steam vessels registered as i 

100 nominal horse-power and above, 650 ~1040 2208 3707 4469 
Number of steam vessels registered as 

400 nomiual horse-power and above £6 107 | 285 444 G26 
Number of steam vessels registered as 

1000 nominal horse-power and above 2 1 5 36 
Number of steam vessels having speed 

of 20 knots and above eat ye, “ne _ 8 22 
Number of steam vessels having speed 

of 19 to20 knots and above .. .. 8 
Number of steam vessels having speed 

of 18to19knotsandabove .. . _ _- 6 14 30) 
Number of steam vessels having speed 

of 17 to18 knotsandabove .. .. 1 7 27 41 
Number of steam vessels having speed 

of 16 to17 knotsandabove .. _ 1 8 27 47 


Number of steam vessels having speed 
of 15 to 16 knots and above a” ee 


$8 


1 6 


Table II. shows the increase in the number of British and 
Colonial steam vessels in each decade since the foundation of the 
Institution. It shows also the gradual increase in the powers of 
the individual vessels which have rendered possible the attainment 
of speeds at sea which a few years ago would have been considered 
to be impracticable, * 


Particulars of the Fleet of the P. and O, Company. 





2 1860. | 1870. | 1880, | 1890. | 1897 

No. of vessels owned by the company.. 39 43 50 51 59 
Average tonnage, gross + «+ e+} 1492 | 1888 | 2735 | 3901 | 4,896 
Tonnage of largest vessel .. 2283 3664 | 4023 6600 | 8,0(0 
Average indicated horse-power 1148 | 1616 | 2428 | 3759 | 4,7 3 
Greatest indicated horse-power .. ..| 2189 | 3800 | 3800 | 7 } 11,000 
Greatest boiler pressure, lb. per sq. in. 21 40 80; 160; 170 

468 | 640 | 744 894 


Greatest piston speed, ft por minute...) 348 
The first compound engines used by the company were fitted in the 
s.s. Mooltan in 1861, with a boiler pressure of 274 Ib. . 
The first triple-expansion engines used by the company were fitted in 
the s.s, Coromandel in 1885, with a boiler pressure of 140 lb. 


In concluding the paper it may not be out of place to remind 





* Appended to this paper is a voluminous table, giving the particulars 
of the fleets of the Cunard and the P. and O. Companies for the years 
mentioned in Table II. These may be taken as representative of the 
vessels of the other great lines, and, so far as types of engines, &c., are 
concerned, they are representative of the then best practice in the 
marine engineering world. These particulars show the gradual rise of 
steam pressure, the increase of size and power of engines, and of piston 





~ gis and the advancement made as regards economy of coal consump 
tion. 
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how much of the great progress in marine engineering of 
the | east thirty-seven years has been due to the cordial relations 
which have existed between the various nations represented at 
this gathering, and the increased facilities for intercommuni- 
cation which Eve enabled each to be assisted by the advances of 
the other ; and, we may on such an occasion as this reflect with 
satisfaction on the fact that these relations and intercommunica- 
tions, by assisting so materially in the progress of marine engi- 
neering, have conduced very much to the general prosperity and 
happiness of the Western world, to which that progress is so 
closely allied. 








NON-FLAMMABLE WOOD.* 
By Mr. CHARLES E, ELLis, Associate, 


As experiment which was recently made in London, with the 
consent of H.M. Office of Works, has drawn public attention toa 
novel method of rendering wood incapable of flaming or trans- 
mitting flame, Sucha discovery cannot fail to be of interest to 
members of the Institution, and the Council have done me the 
honour of allowing me to bring the matter before you at this 

eeting. 

° As ie ago as 1625 a patent was granted by the English Patent- 

oftice to one Beale for ‘*a dressing for shippes and other vesselles 

as the mastes, deckes, tackles, sayles, and other furnitures, that 
they maie be preserved in fight at sea from burning or consumynge 
by wildefyer or gunpowder.” 

From that period forward countless efforts seem to have been 
made to obtain the desired result, but most of the experiments 
appear to have been conducted on the lines of soaking or coating 
timber with various preparations, and no plan seems to have been 
devised for securing what is absolutely essential, namely, 
that the fire-resisting treatment shall permeate the heart of the 
wood so as to render it internally as well as externally fire-proof. 

The earlier inventors naturally lay under great disadvantages. 
Little was kuown of the chemical and physical qualities of wood, 
which, when they are thoroughly understood, appear to point to the 
practical solution which has been obtained under the discovery 
now under notice. 

The various kinds of timber vary much in analysis, but (taking 
an average) wood may be said to contain about 40 per cent. of 
water, 58 per cent. of combustible elements, and nearly two per 
cent. of incombustible elements, or ash, comprising various salts of 
lime, potash, and the like. In structure it consists of a number of 
cells or vessels, varying also with every kind cf wood, in or around 
which the combustible materials above referred to are contained. 
This stracture can be readily seen by an examination of the 
fine sections of wood which I am able to show to the Institution. 

It is obvious that the main difliculty of getting rid of the com- 
bustible elements and substituting others lies in providing means 
for treating the cells without rupturing their delicate structure, 
and so deteriorating the value of the timber. 

It is claimed for the new non-flammable wood that this difficulty 
has been successfully overcome. By this process the timber is 
placed in a cylinder and a vacuum is formed. Steam is then 
admitted, causing the moisture in the wood to vaporise, the 
produets of the vapour being drawn off. A vacuum is again 
formed, and the saturating liquid, containing certain salts, is 
forced in fine spray mixed with steam into the cylinder, until the 
wood is thoroughly impregnated. ‘The wood is then dried, and is 
ready for use. The salts which are thus forced into the wood by the 
process of saturation retard the rapid carbonisation of the wood 
under high heat, and particularly the generation of combustible 
gases, which are the cause of flame. 

That wood so treated is incapable of supporting or conveying 
{lame was conclusively proved at the experiment above alluded to. 
Two buildings were erected similar in design, one being built of 
ordinary and the other of treated wood. ‘They were about 11ft. 
square, with the floors about 4ft. from the ground, the lower portions 
of the walls below the floor being formed of open trellis work, so as 
to allow of circulation of air and flame. The height of the 
buildings was about 30ft. from the ground to the top of the wooden 
chimney. The framework and walls were constructed of pine in- 
ternally fitted with linings of ash, oak, birch, and mahogany. 
Equal quantities of dry wood, saturated with petroleum, were 
piled to windward of each building, and simultaneously ignited. 
The untreated building was ablaze in a few minutes, and in ha!f an 
hour was completely destroyed. The treated building, on the 
other hand, showed no signs of burning, except where the trellis 
work and walls were charred by actual contact with the flames 
from the ag ree On entering the building at this stage 
it was found to be quite cool inside, both on its walls and floor. 

A further test was then made of the treated building by igniting 
a large heap of shavings and firewood inside the structure. By 
means of open doors and windows and the high open chimney 
shaft a strong draught was created. The flames from the burning 
wood rushed up throvgh the chimney, melting the glass in the 
windows, the fire burning furiously for about twenty minutes. 
On entering the building it was found that it had been charred, 
asin the previous experiment, but that structually it was quite 
uninjured. A box made of treated wood which had been inside the 
house during the fire was also found externally charred, but its 
contents remained in perfect condition. The success of the experi- 
ment above described was apparent to all who witnessed it. 

Similar trials, of which I have the particulars, have been made 
in the United States; but, as the details do not differ from the 
London experiment, it is not necessary to further refer to them. 
A number of laboratory tests on a small scale have also been 
made ; but in view of the results given by the severe practical 
demonstrations above referred to, it is sufficient to say that they 
fully confirm the conclusion that the treated wood is absolutely 
incapable of transmitting flame, In all cases the results are 
identical, while with the fiercest fire local carburisation only is 
caused, 

Before dealing with the use of such wood in naval architecture it 
may be desirable to refer to a few of its characteristics, The 
treated wood weighs from 8 to 15 per cent. more than ordinary 
wood of the same kind, the increase of weight varying with the 
character of the wood employed. In some cases it takes a slightly 
deeper colour, but its general appearance is identical. hero 
— to be no considerable difference in working it, and like 
ordinary wood, it is capable of receiving a high polish. So far 
as experience goes the treatment is of a permanent character. 
Pieces of wood have been tested after a lapse of two years since 
the treatment, and found to possess all the non-flammable qualities, 
and in the opinion of eminent chemists, lapse of time cannot 
diminish the incombustibility of the wood, since stability and non- 
volatility are the characteristics of the chemicals employed. 

It is also stated by experts that the process of saturation has a 
valuable preservative action, and that wood treated by the pro- 
cess will be largel protected from dry rot, insects, &c. That this 
is at least probable is evident from the consideration pointed out 
by Laslett—tbat it is the combustible elements of timber which 
affect its durability, not only by their liability to oxidise in the 
open air, but by reason of their being the very elements which 
are consumed by various insects and fungi and other organisms 
which destroy the wood. A process, therefore, which consists in 
the treatment of timber in the manner described would appear 
0 priori to be as efficacious in its preservative effect as in ensuring 
incombustibility, 

From the fonegaiog remarks it would appear that, while on the 
one hand no practical objections arise to its use, the so-called non- 
flammable wood in no way belies its name, and in a most important 
particular is roms = more suitable than ordinary timber. It is 
for the naval architect to decide whether, and to what extent, 


wood so treated should be utilised in shipbuildiug. The ments 
for its use rest on two grounds :—(1) As being non-flammable, it is 
obviously so far at least superior to ordinary wood ; (2) by reason 
of its low conductivity of heat it may be most usefully employed 
in substitution for material with greater conductive power. 

With regard to (1), the risks of fires at sea are so terrible that 
little need be said on this part of the case, As to the danger of 
fire in naval warfare, it is not necessary to go back further than the 
battle of the Yalu. Mr. H. W. Wilson, in ‘‘ Ironclads in Action,” 
points out that the number of fires which occurred on board the 
ships of both combatants was a striking feature of that battle. 
The Lai Yuen was so severely burnt that nothing but her ironwork 
remained above the water-line, The Ting Yuen and the Ching Yuen 
were on fire three times, the Chen Yuen eight times, while four other 
vessels were on fire at least once. ‘‘T'he Japanese,” says Mr. 
Wilson, ‘‘suffered somewhat from fire, though not so seriously 
as the Chinese, Doubtless their my were in better order, and 
discipline on board them was more thoroughly maintained. It is 
also probable that less wood was used in the construction of their 
vessels, ‘The fires seem to have been the effect of gunpowder 
alone.” It may naturally be said that with better discipline such 
fires could not have assumed such serious proportions. No doubt 
this is so, but the main point remains that, if a fire breaks out in a 
naval engagement, men must be drawn from their ordinary duties, 
whether from the stokehold or gun batteries, or elsewhere, to put 
the fires out, thus creating considerable disorganisation, and 
possibly panic. I am, of course, aware that in the most modern 
modern vessels of war the substitution of metals for wood has 
reduced the danger of fire possibly to a minimum ; but I shall 
await with interest the opinions of those best qualified to judge 
as to whether it would not be desirable to revert to some extent 
to the old material now that the danger of fire is practically over. 
The Navy Department of the United States has already specified 
that all wood used in the construction of vessels recently ordered 
—I believe about thirty in number—shall be treated by the new 
processs, and the Japanese Government, who are always desirous 
of embodying in their designs any modern improvement, have 
also specified the treated wood for all timber used in the construc- 
tion of the two new cruisers now building in American shipyards. 

The second point above alluded to, namely, the low degree of 
conductivity of wood, points to its use in many cases where 
hitherto wood could not be used on account of the danger of fire. 
I may instance ammunition boxes, particularly where they con- 
tain smokelees powder, which, as is well known, is of so sensitive 
a character as to be materially affected by changes of tempera- 
ture. It is also suggested that cylinders, and even boilers, 
might be cased with the wood, and thus materially increase the 
efficiency of the steam service, and further conduce to the comfort 
and health of the men on board. In this connection it is of 
interest to note that, in experiments that have been recently 
made, it was shown that the conductivity of treated wood was 
— 50 per cent. less than that of ordinary wood of the same 
kind, 

Great radiation of heat is necessarily consequent on the use of 
metals, and it is submitted that many uses may be found, whether 
on war, passenger, or steamers, for a material of less conduc- 
tivity. Inthe case of ships passing through the tropics, this point 
becomes one of first importance. 

In the above remarks I have only attempted to dwell on what 
appear to me to be the salient features of non-flammable wood, 
and look forward with much interest to hearing the opinions of 
professional members of the Institution, who are far better 
qualified to judge of the value of the invention than myself. 








WATER-TUBE BOILERS IN HIGH-SPEED OCEAN 
STEAMERS * 
By Monsieur P, Sicaupy, Member. 


WirTuHIN the last two years, water-tube boilers of the smal] tube 
type have been used to such an extent and with such success that 
the time has come to examine whether they can be applied to 
ocean steamers, and whether the legitimate suspicion in which they 
were held by shipowners and marine engineers is still justified. 

Accordingly I thought it might be of interest to lay before our 
Institution a scheme for the installation of tubulous boilers on a 
high-speed ocean steamer. 

The scheme is intended for 23,000-horse power in actual work ; 
that is to say, from 26,000-horse power to 28,000-horse power on 
trials, and includes sixteen double-ended boilers of the ‘‘ Normand 
et Sigaudy ” type, divided into two groups of the same size and 
having two stokeholds for each group. The coal bunkers are 
situated on each side of the vessel, and the two groups of boilers 
can be separated by a compartment full of coal if convenient. 

The dimensions and other particulars of the boilers are as 
follows :— 

Pressure .. .. 

Number of boilers .. .. .. 
Number of furnaces to each .. 
Number of groups .. .. .. 
Grate surface for each boiler... 
Total grate surface .. .. .. .. «. 
Rough heating surface for each boiler 
Total heating surface, about .. ° 


220 Ib. per square inch 
2, divided by a fire bridge 
9 


95 square feet 
1520 square feet 
46 0 square feet 
74,400 square feet 


‘Mean length 7ft. Sin. 
External diameter Lyin. 
Tubes~ Internaldiameter .. .. l,;ia 
y { for each boiler... 1700 
Number} total . i? 27,200 


Volume for one byiler 


3 326 cubic feet 
W ater { Totalvoume .. .. 5216 cubic feet 
Steam Volume for one boiler 172 cubic feet 

{ Total volume ‘ 2750 cubic feet 
9 


Number of funnels 
Rough section of each 


ie 2a0 123 square feet 
Upper chest .. 


fia. and 1}}iu. 


{Lower chests.. .. .. .. } tin. and jin. 
Thickness of Smoke boxes andfunnels.. sin. 
material Ash boxes, galvanised... ..  , yin. 
| Boiler casing, galvanised .. jin. 


Water tubes .. 


-. #in. 
The weights of different parts are as follows :— 








For one group For sixteen 
of eight boilers. boilers. 

‘ons Tons. 

Boilers complete with mountings .. .. 295 - 590 
Water iene 2. 6. se te wt S|, 146 
a ee £0 100 
Stokehole plates, floors, &c. 28 46 
I ga na aa eine cae. oe 7 14 
Fansandfanengines .. .. .. .. « 8 . 16 
Feed regulators.. .. .. .. is. 3 
Spare (50 tons) on board Ww . 20 
Tools and fittings .. .. .. a4. 3 
Total 469 938 


If the consumpticn of coal per indicated horse-power of the 
evgines is 141b., which is generally obtained with tri-compound 
engines, the t»tal combustion will be 23,000-horse power x 


1°50 Ib, = 34,500 Ib., or 24:500 _ 99-7 Ib, per square foot of 


, 
rate surface, which is very emal! for a boiler of this type, which 
in destroyers supports a combustion of from three to four times 
as much. The total weight of cylindrical boilers of ordinary 
shape, having 1520 square feet of grate surface is, roughly, 1700 
tons. The saving of weight is 1700 — 938 = 762 tons for the 
boilers only, but another reduction may be made also in the 
engines, when we consider that it is possible to reduce the dia- 
meter of the cylinders on account of the very high pressure of 
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steam which it is proposed to use with the new boilers. This very 
high pressure gives the advantage of smaller cylinders, lighter 
moving weights, less distance between the axles of cylinders, and, 
consequently, less vibration. 

I call your attention to the point: the comparison of weights 
between the two systems of boilers has been made, supposing the 
same combustion per square foot of grate to take place in each, bat 
really the saving of weights could be much greater, since the only 
limitation to the intensity of combustion in these boilers is the 
durability of bricks and firebars; therefore for the same grate 
surface the tubulous boilers are much more powerful. Mr. Nor- 
mand has shown that, in vessels where the constant weight to be 
carried, as imposed by the conditions, euch as cargo in high-speed 
ocean steamers, is small in relation to displacement, any saving in 
weight conduces to a reduction of displacement more than four 
times greater, the speed and time of steaming remaining the same. 
Accordingly a saving of 750 tons reduces the displacement by about 
3000 tons, Since the dimensions of ocean steamers are limited by 
the depth of water in harbours, a great increase of speed can only 
be secured by reducing the weights. These considerations are 
sufficient to show the great advantages of tubulous boilers, without 
speaking of the security which results from their employment. It 
has been objected that the scale could not be removed in curved 
tubes. It may be so with some boilers, but with the Normand 
type we have found that no difficulty whatever was experienced 
with a suitable chain and scraper. Even with straight tubes a 
chain is y, on t of the small diameter of the chests, 











NAVAL ENGINEER APPOINTMENTS —The following appointments 
have been made at the Admiralty :—Chief engineer John E. John- 
son, to be staff engineer. Fleet engineer: William H. C. Gale, to 
the Amphion, to date July 3rd. Staff engineer: John Kerr. 
Engineers: James F. A. Hastings, Alfred T. P. Kead, and Charles 
F. Jordan, all to Hong Kong yard, and all to date July 5th; 
Frank Thomsett, to the Alarm—undated. Chief engineer: George 
W. Noll, to the Sheldrake—undated. Assistent engineer: Fred- 
erick Bath, to the Alarm—undated. 


R0YAL INSTITUTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
5th inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, presiding. The following were elected mem- 
bers :—Mr. H. H. Baird, Mr. Ivon Braby, Mr. J. M. Davidson, 
M.B., C.M., Mr. A. C. Hill, B.A., Mr. J. Y. Johnson, Mr. L, 
Kamm, Mr. M. E. Stephens, The Rev. Henry Wace, D.D., Mr. 
Julius Wernher, and Mr. Henry Wilde, F.R 5. Thespecial thanks 
of the members were returned to Sir Andrew Noble for his donation 
of £100 to the fund for the promotion of experimental research at 
low temperatures. 


TRADE AND BUSINESS ANNOUNCEMENTS. — We are informcd 
that the partnership between Messrs. Swete and Baker, electrical 
engineers, of Johannesburg, has been dissolved by mutual conzent 
and that the business will be carried on by Mr. Basil Baker at the 
same address, — Usines Mouchel, of Boisthorel-par-Aube, havo 
appointed Messrs. Charles Jennings and Co., of 90, Cannon-street, 
London, E.C., sole agents for the United Kingdom for the sale of 
rods and wire, sheets, &c., in all the usual dimensions, as well as 
high conductivity copper for electrical purposes.— Messrs. S. G. 
Trehearne and Son, of 155, Fenchurch-street, have taken into 
partnership Mr. Arthur T, Crump. 


Eron SEWERAGE.—Fears having been entertained that for scme 
time past the sewers of Eton are in an unsatisfactory condition, and 
that the storage tanks at Datchet permit of great leakage from the 
surrounding subsoil water, especially in times of flood, and that in cor- 
sequence the annual cost of pumping the sewage on to the sewage 
farm at Eton Wick is much greaterthan it should be, the Urban Dis- 
trict Council have requested Mr. E, Bailey Denton, M. Inst. C.E., of 
Palace-chambers, Westminster, to advise thereon, and to report 
upon what steps should be taken to remedy existing evils. The 
college and masters’ houses were re-drained only some few years 
back, and are in a satisfactory condition, but the town sewers were 
laid and pumping engines erected in 1869, when sanitary science 
was by no means so far advanced as at the present time. 


Worcestgrk DRAINAGE DisposaL,—The question of dealing with 
the sewage of large towns being of great importance at the present 
time, it is interesting to note that the Worcester City Council, in 
reply to their advertisement for competitive schemes for the dis- 
posal of the sewage of the city, with a population of 45,000, so as 
to meet the requirements of the Rivers Pollution Act, received 
twenty-two schemes, ranging in estimates from £5000 to £62,000. 
The plans were referred to an assessor, who has adjudged the 
scheme submitted by Messrs. Fredk. Beesley and Son, of London, 
tirst in order of merit. By this scheme the sewage would be 
pumped by steam power, and dealt with chemically in tanks hold- 
ing 1,400,000 gallons, the effluents being filtered through coke 
breeze filters two acres in extent, and then run over seventeen 
acres of land before its discharge into the river Severn, the sludge 
being pressed into dry coke by means of sludge presses. The 
estimated cost of the works is £48,165 and the working expenses 
£2210 per annum, 


REALLY Fast.—We knew how it would be. It was not to be 
supposed that the United States press would admit that England 
could produce a faster vessel than America ; so the Turbinia must 
look to it. She will have to hurry up, or consider herself beaten. 
At least that seems to be an idea with the St. Lous Journal, from 
which, omitting the sensations] ‘‘catch heading,” we quote the 
following:—‘‘ New York, June 18th.—Faster than any vessel 
afioat in the world was the Ellide, the steam launch belonging to 
E. Burgess Warren, of Philadelphia, on her preliminary trial trip 
this afternoon, This wonderful little vessel, the product of 
Charles D, Mosher, the noted naval architect, lowered the world’s 
record by covering a measured mile on the Hudson in 1 minute 38 
seconds. This is at the rate of over thirty-six miles an hour, and 
eclipses the speed record of Turbinia, recently made in Europe. 
The trial was made down stream with a slack water and a light 
breeze blowing from the north-west by north. There wore twenty- 
two persons aboard when the trip was made.” The latest doings 
of the Tarbinia are not yet known in the States; when they are 
the E:lide will no doubt go one better. 


STEEL PLATE FLY-WHEELS have been adopted by the Rapid 
Transit Company, of Syracuse, in their power station. Each 
whee! is made of a large number of rolled plate segments bolted 
together. The speed is eighty revolutions per minute, The 
total weight of the fiy-wheel is distributed ery ey 
follows :—Centre cast iron, 20,000 1b.; web, 30,000 lb.; rim, 
50,000 1b.; making a total of 100,000 lb. The hub is 7ft. in dia- 
meter, with 22in. bore, and is fitted at one side with brackets to 
hold the armature of the 800-kilowatt generator. To the centre 
of this hub are connected the web-plates, sixteen in number on 
each side, or a total of thirty-two, extending to the extreme out- 
side diameter of the wheel. These plates are lin. in thickness, 
and are faced along their edges so as to form a good joint, Out- 
side of these segments are two circular plates, bolted through 
each segment by five l4in. bolts, and through both plate and hub 
by three 2in. boits, The ee ate braced by truss pieces 
lin. in thickness by 8in., held in the centre by two 1jin. cross- 
bolts which act as struts. The centre of the rim between the web 
plates consists of eleven lin. plates, each 7ft. din, long and 22in. 
deep, joining on the ends. Each plate covers six joints of other 
plates, and no joints occur where the web plates join. Outside of 
the web-plates surrounding the rim is a strip ot lin. plate, 12in. 
in depth, riveted through the rim every 12in., and outside this is 
another strip of lin, plate, 5in. in depth, also riveted through the 
rim. The rims of the wheels were turned down after the wheels 
were assembled on the shaft. 
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PROPOSED HARBOUR AT 


REMARKS. 


each Berth or Store willbave a capacity of 2800 to 3000 square Feet. 
Site of Petroleum Stores & Tanks. 

Lighthouses 

Site of Coal yards. 

Ory Docks (the largest in the Mediterranean). 

Slip for repairing Vessels 

Site of Factories & Workshops. 

Basin 

Railway. Licata te Syracuse. 

River imera orSailso. 

{1 New Road to be construced by the Company. 

12 New Read tobe constructed between the old &the new town 


SCOrn OUP 


13 Bridge over the river(constructed afew years ago.)..1¢ Site of New Railway Station 
16 Site of Company's Offices 


ian IE sa cana ac esvcannin cde 
17 Site of Public Library& Museum. -.......-. 
US Site of Sgueres. .................-.. 






PRESENT 
HARBOUR 





“Tus Senin” 
LICATA. 


On the south coast of Sicily is situated the town of Licata, 
a dirty, worn-out place, with narrow streets and alleys, and 
houses which disguise their age and decay by the occasional 
use of whitewash. It stands on a harbour which has all the 
appearance of magnificence—on the map. It is, however, 
shallow and muddy and ill provided with accommodation for 
vessels. it is famous for bad smells, sulphur, anchovies, and 
evil deeds. Without the mouth of the harbour is a break- 
water. On it in 1895 the German steamer Licata was 


..----..18 Site of Public Garden. 
----------- 20 Site of Blocks for Buildings. 
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Itis proposed te construct along Hus Pier from /20 re 150 Berths or Stores for coals and other cargoes, 


LICATA, 


—$$__ 


SICILY 


PROJECTED TOWN 
AND HARBOUR 


















































m;1928 | 
a 
Su UUUUUUUODOOUULLIL 
JD DOOeIDDOeIEIOOOOEBE 
in 30 007 a es ary OC 
A IC JO OOL—_JOC} * Oo? _Ioc 
. | ce elt JoLJoooooe 
boil L. Res 
j|¢ : JUOO} 
a La 
. LIC . JooO0! 
. a, | | 
20 TO} 
= 
= mega St 
_¥ R R N A 
, + 
: Dv 
Y REMARKS 


A theHarbour, Area about 540,000 square Metres 

B shelnner Basin, about 30,000 square Metres 

C The Entrance Channel, From 240 te 300 Fluide &800 Fin length 

D Jhe Breakwater, from 1200 to 1500 Frin length 

E Ih proposed te form on extensive garden with bathing establishments etc, 
onthe sea frontage; thus a/se protecting the Harbeur Entrance from silting 


however, as good as it has been; prices have fallen, and 
Licata is overtaken by poverty. 

Licata is evidently unlucky. But why shouldit be? A 
glance at the map of the Mediterranean shows that it holds 
a middle position between Gibraltar and Cairo, and is directly 
on the line which vessels passing straight between these points 
would take.+s Moreover, a continuous line7of rails, broken 
only by the ferry across the Straits of Messina, joins it to 
Paris, and so to London and the centre of all trade. It is, 
then, natural to believe that a good harbour, with accommo- 
dation for the largest vessels and with a sanitary and clean 
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LICATA 


destroyed. On the weet extends a long curved jetty, in the 
very eye of which the skeleton of an ill-fated Russian barque, 
the Selonia, turns its ribs to the tide. And on the opposite 
side, still within the harbour, the point of a projecting jetty 
marks where the British steamer Eagle was stranded in 1889. 
Above Licata there are moderate hills, but the town itself 
lies below sea level, 
drainage worse. The people at the port occupy themselves 


with the capture and curing of sardines and anchovies, and | 


with the export of sulphur brought from the mines of Ricci and 
Sommatino. Over 63,000 tons of sulphur, to the value of 


£315,600, was exported in 1895. The sulphur trade is not, 


The water supply is atrocious, and the | 


town near by, might attract some large portion of the trade 
which goes now to Naples and Brindisi. Vessels passing by 
Licata en route for Suez would save fifty hours on the time 
taken at present by Brindisi; those that touch now at 


Swain Enc 


between Calais and Naples, shortening the time between 
these two cities to forty-one hours, and the whole journey 
from London to Licata to fifty-eight hours. It is, therefore, 
evident that the railway connection is sufficiently good, and 
the improvement of Licata depends upon its harbour. It is 
the intention that within about three years time a new and 
magnificent harbour shall be built. The plan of the work 
will be found above. The length will be 900 metres, the 
breadth 600 metres, the area some 5,400,000 square feet ; 
around it will be buildings, warehouses, offices, kc. On the 
south side will be a quay fur merchandise, particularly 
| sulphur. On the north the railway will run close to the 
quay, bringing and taking passengers and goods. On this 
side there will be hotels, and in later years it is boped that 
the old town of Licata will be practically moved to this new 
and healthier site. The land is to be sold to the company, 
which is undertaking the construction and maintenance of 
the harbour—the British and Italian Finance Syndicate, 
Limited—for the nominal sum of one penny per square yard. 
Other very important concessions have been made by the 
corporation of Licata. In the first place, a subsidy of £4000 
per annum for eighty-nine years is being given. Then for 
fifteen years all material imported for the works will be free 
of municipal and harbour dues. The company—or to be more 
| accurate, the Chevalier Mizzi, in whose name all the con- 
cessions have been granted—will have the right of public 
water supply of Licata for ninety-nine years; a concession 
for the supply of electricity or other artificial light to the 
harbour and corporation at a net profit of 10 per cent. per 
| annum; @ concession for the construction and working of 
| railways, tramways, omnibus routes, &c, within the radius 
| of the municipal district, comprising a population of 100,000 
inhabitants; the privilege of open dock and coal depots; 
| the right of working dry docks, slips, &c.; the exclusive 
| privilege of keeping tugs and other floating craft for hire for a 
| period of fifty years. This is a long and valuable list, and 
shows how anxious the authorities are that the work should 
| be carried out successfully. Returning now to the plan of the 
| work given above, it will be seen that at the east end of the 
main harbour there are two docks which will be capable of 
| accommodating the largest ocean-going steamers, and a 
second or inner harbour designed for the reception of the 
| smaller — and fishing vessels. The harbour will have 
to be excavated out, the material removed being placed on 
the northern side, where it will form a fresh and better 
| foundation for the new town. The cost, it is anticipated, 
| will be about a quarter of a million pounds sterling. 


| An important feature, which must by no means be over- 


| looked, is the direction of the prevailing winds and their 
| effect upon the shore. It will be seen on the above map that 
| for many years ‘past the tendency has been for the sand to 
| pile up to the west of the river that flows between the old 
| and the new town; and so little difference will the construc- 
tion of the proposed harbour make in the outline of the coast, 
| that it is anticipated that the action will continue as hereto- 
| fore, and the mouth and approaches of the harbour be left 
| free and open, obviating entirely or reducing to a very small 
| amount the necessity for dredging operations. 

| From this brief sketch it will be understood that Mr. 
| Mizzi’s scheme is one of very considerable importance both 
| commercially and scientifically. Of its success, from an 
| engineering point of view, we have very little doubt. We 


| Marseilles could save sixty-five hours; and those which now | believe the matter is in competent hands. Into the com- 


go to Naples would save seventy-two hours. All that is 
| required is good railway communication with North Italy 
| and a splendid harbour. 

| Licata is at present a sixty-five hours’ jourrey from 
| London, but this time will be reduced as soon as a new 
| route, which, according to an official statement of the Italian 
Minister of Public Works, is shortly to be available, is opened 





mercial considerations we do not care to enter. One would 
say that there is every reason for it being successful. It 
offers an ps peerage easy and rapid route to India, Aus- 
tralia, &c., and lies in a direct line, whereas the other ports 
of call are to a greater or less extent removed from the straight 
route. Moreover, the accommodation for trading vessels 
will be of the highest class, and the railway connection will 
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be all that is demanded. Add to this the consideration of 
the valuable concessions made by the authorities, and there 
seems to be every reason for the scheme to succeed. It 
remains to be seen, however, whether the great lines of 
steamers will remove their allegiance from the older ports— 
Marseilles, Naples, and Brindisi—in favour of the new. Of 
this there is at present no certainty. 

In conclusion, it is worth while quoting the views of the 
British Consul with regard tothe new harbour: ‘It is very evi- 
dent that if everything is carried out successfully Licata will 
havea superiority over Naples and the Adriatic ports, more espe- 
cially because vessels outward or homeward bound will proceed 
without crossing the Straits of Messina; thus Licata and 
Palermo will gain very much in consequence of the existing 
lines. I believe that new steam communications will be esta- 
blished between Licata and Valetta, more especially because 
materials coming from England will be disembarked in Malta, 
such as iron and Portland cement, and then will be trans- 
ported here on board the company’s steamers, which will afford 
& great convenience to commerce. In a word, according to 
the plan in question, Licata, a very miserable place to look at 
now, with its nooks and corners, its blind alleys and dark 
lanes, its dirty, ill-smelling, narrow, crooked streets, can still 
boast of the best situation in the southern part of the island, 
especially owing to its coast almost jutting into the African 
Sea, and to its broad extensive plain susceptible of every im 
provement. It possesses natural advantages denied to other 
p'aces along the same coast. It is so easy of access that im 
mediately upon a vessel arriving off Licata she has but to steer 
direct for the port.” 








JOHN HASWELL. 


On the 8th of last month there passed away at Vienna, 
full of years and honours, one of the fathers of mechanical 
engineering on the Continent. Though absent from England, 
except for short intervals, some sixty years, he yet had 
many friends and acquaintances in this country. Mr. John 
Haswell was born in 1812, at Lancefield, near Glasgow, of a 
family wall known across the border. Several of its members 
have distinguished themselves in ths royal naval service, and 





in that of the old East India Company. Part of the Lance. | 


field estate, now covered with engineering and shipbuilding 


works, came by inheritance some years ago into the posses- | 


sion of the subject of our brief notice. 
After attending for a time the then Andersonian University 
in Glasgow, we find him, in his twenty-second year, in the 


one of the first railways laid down in Austria, on the com- | 
pletion of the work he was persuaded by the then chairman | 
of the company to remain permanently in Vienna. In 1837 | 
he had to lay down the plans and machinery for locomotive | 
repairing works for the then Vienna Gloggnitz2r Railway. | 
On the completion of the works he was esked to remain as | 
chief manager. He very scon began to maru‘a*ture engines, | 





JOHN HASWELL, 2 


and it was here that some of the first, if not the tirst, loco- 
motives were built on the Continent. We believe that a 
locomotive was manufactured here one year ahead of the 


| first turned out by the celebrated Borsig, of Berlin. So that 


employ of the celebrated firm of William Fairbairn and Co. | these workshops very soon got to be, and are, indeed, still, 


Sent out by them to Vienna to crect some steam engines for 


cne of the most considerable locomotive works in Austria 


| these works, up to the year 1882. 5 
| first iron foundry in Vienna. It gives one some notion of the 


and Germany. In those early days, sixty years ago, the 
year of the Queen’s accession, that we have all been cele- 
brating, it need hardly be said that everywhere, and especially 
in Austria, mechanical engineering was in a very backward 
state. To teach his men, Mr. Haswell had often to take the 
fitter's file or the patternmaker’s plane into his own hands. 
Since then, of course, Austria has made great advances. 


| The diffusion process of making sugar, roller milling, the 


brewing of lager beer, bent-wood furniture, the Mannlicher 
gun, and others, are Austrian inventions that have gone 
round the world. 

John Haswell was nearly half a century at the head of 
Here was set up the very 


many difficulties of different kinds that Mr. Haswell was 
obliged to overcome when we mention that the then Govern- 
ment would not permit the use of charcoal in the cupola for 
fear of injuring the Styrian iron manufacture. The use of 
coke in the blast furnace was then unknown in Austria, so 
common gas coke had to be taken. It is stated that chilled 
iron railway wheels, largely used, were first cast in Austria in 
his foundry. It will be by his hydraulic forging press that 
Mr. Haswell will be longest remembered. Small articles had 
no doubt before been stamped out by hydraulic pressure, but 


| the heavy hydraulic press exhibited at the London Exhibition 


in 1862 was the first of the kind in England. It encountered 
much prejudice, and something like twenty years more had 
to come and go until its value was understood in our country ; 
there is now scarcely a large steel works without one. Its 
general application was no doubt furthered by the appearance 
of soft steel, free from the slag that required the blow and 
vibration of the hammer to drive it out. Meanwhile, 
Haswell’s forging press gave his works a preponderating 
position on the Continent in the manufacture of locomotive 
wheels and other heavy forgings, and was a source of much 
profit. Mr, Haswell also showed at the London Exhibition 


| of 1862 some interesting new types of locomotives that 


excited much attention and controversy at the time in 
England. It was generally understood that these engines 
were built for a kind of line of which we have not the likefor its 
heavy inclines and sharp curves. His duplex locomotive was 
still running until a recent pericd. Mr. Haswell was beyond 
question the first inventor of the corrugated furnace. Locc- 
motive boilers fitted with this furnace were in 1870 in use on 
the Austrian State Railways, of which Mr. Haswell was then 
chief mechanical engineer. 

Not merely the first engines, but also the first passenger 
and post-office carriages in Austria were builtat Mr. Haswell’s 
works. 

To succeed so thoroughly in a new and foreign country, in 
such a variety of work, at such an early period, requiring the 
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education of a whole staff, requires a remarkable combination 
of faculties, requires all the proverbial ingenium perfervi- 
dum Scotorum. And no one who enjoyed his acquaintance 
could help seeing that he was a man intellectually quite 
above the ordinary. Not fond of any display, he was capable 
of acts of very great generosity and kindness, known only to 
those helped. : ; 
The Emperor of Austria, ever ry | to recognise merit, 
made him a member of at least two of his orders of knight- 
hood ; he was also a juror in the Universal Vienna Exhibition 
of 1873. It is often forgotten in Great Britain, and still 
more frequently ignored on the Continent, that the manufac- 
tures of iron, of cotton goods, of gas, of machinery especially, 
were in the earlier part of the century all brought over from 
Great Britain. The inventions of Watt, of Cort, of Murdoch, 
of Stephenson, of Richard Roberts, and of others, produced a 
body of men that could not be obtained elsewhere. There is 
scarcely a single large city on the Continent without some 
family of more or less consequence, having an origin of this 
kind from some part of Great Britain. But, of course, few 
names have attained to the position of, say, Waddington in 
rance, Cockerill in Belgium, and Haswell in Austria. 








COMBINED HORIZONTAL AND VERTICAL 
PLANING MACHINE. 

Tr illustration we give on page 31 is taken from a photo- 
graph of a machine constructed by Messrs. Hulse and Co. 
for an eminent marine engineering firm on the North-East 
Coast. It is capable of planing 22ft. horizontally, 16ft. verti- 
cally, and 2ft. Gin. transversely, and weighs approximately 
70 tons. The base-plate on which the work is chucked 
extends 8ft. in front of the tool, and is 2ft.in depth, The 
grooves are planed out of the solid throughout the upper 
surface, and it is cellular below to make it absolutely rigid. 
The uprights, of which there are three, are hollow castings, 
each weighing between six and seven tons, having a length of 
base of 11ft. 6in., and a height of about 17ft. To these the 
base-plate is firmly keyed and bolted, as are also the hori- 
zontal slide beds. The lower bed has a large bearing surface 
for sustaining the vertical bed and maintaining accuracy in 
the horizontal planing. Intervening between the horizontal 
and vertical beds are two long sliding saddles, the lower one 
being of sufficient strength to distribute the weight of the 
vertical bed uniformly over its whole bearing surface, 
amounting to nearly 600 square inches. Twin screws, with the 
guiding surface between them, effect the horizontal planing, 
and a single serew the vertical; whilst by a change of 
mechanism readily made, these in turn impart the self- 
acting feed traverses which graduate up to jin. for each 
stroke for broad cutting. The nuts are of gun-metal, and 
entirely encircle the screws, though in such a manner as not 
to interfere with their intermediate supports. For exami- 
nation and repair, the nuts may be readily removed 
and replaced, all that is necessary being to withdraw the 
screws for a short distance. The vertical moving slide, 
carrying self-relieving tool-holders for horizontal and vertical 
planing, is counterbalanced by means of two weights, one 
suspended within the vertical bed and the other within a 
wrought iron casing attached thereto. Two weights thus 
applied are necessary to overbalance the vertical slide, which is 
essential for smooth running and working. The driving and 
reversing are effected through bevel gearing, giving a rate of 
return stroke more than double that of cutting. The length 
of stroke may be varied as the machine runs, and further the 
gear is so arranged that the attendant when operating the 
machine has the cutting tools in full view. In the general 
design the importance of having as much light as possible 
on the work has not been lost sight of; hence the 
open framing between the horizontal slide beds. This is not 
the largest-size of machine of this class Messrs. Hulse and 
Co. make, but it contains new and special features which will 
be of interest. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





LIGHT RAILWAY GAUGES, 


Sir,—With reference to your leader on this subject in THe 
ENGINEER of May 7th, perhaps you will kindly give me space fora 
few remarks. You state, ‘‘ People in England have been too 
intensely practical to be led astray in making narrow gauge lines, 
and that it is one thing to make them for foreigners, and another 
to make them for ourselves.” There are a few other enlightened 
countries besides Great Britain which make their own railways with- 
out our assistance, either prof: 1 or fi ial; and the United 
States of America, France, Germany, and Italy, which may be 
included in this list, have all their light narrow gauge lines, which 
are extremely successful. Are these nations to be looked on as 
generally insane? In India no doubt a mistake was committed 
when the 5ft. 6in. gauge was made the standard. In many cases 
these lines have only two or three trains running daily, and are 
never worked up to anything like their capacity. For instance, in 
1869 the weight of goods hauled per train mile on the 2ft. gauge— 
Festiniog line—was 2 ‘70 tons, as against 0 ‘33, the average of all the 
Indian lines; and the number of passengers carried per mile of 
line open were, Festiniog 6807, Indian lines 3939. These statistics 
are taken from one of your own leading articles in 1870, in which, 
by the way, you at that time favoured light narrow gauge railways— 
at any rate for India—and show somewhat forcibly what the 2ft. 
gauge can do, and the folly of the broad gauge. 

At the present time 2ft. and 2}ft. gauge lines are being made 
in the plains in India as feeders to the trunk lines, and the latest 
statistics prove dividends of 7°67 per cent., as compared with 5°73 
per cent. for the metre and 5°78 per cent. for the 5ft. 6in. gauge. 

The tendency in Great Britain now is to make larger and heavier 
rolling stock, with greater axle loads, and rails are being increased 
in weight accordingly. It is manifestly impossible in practice for 
the standard gauge companies to pick out light and special wagons 
whenever a load is required for a specially light standard gauge 
railway with sharp curves, Again, with the export trade, a light 
line of short length, made and worked by an independent com- 

any, cannot be expected to keep enough stock to go all over the 
Ciapbom, and they must either borrow wagons, possibly unsuitable 
for their line, or tranship. On the other hand, if the light 
standard line is made and worked by the parent line, it must be 
expensive to construct, or it will not be suitable for the parent 
stock. 
Curves are the principal means of reducing cost of earthwork— 
not difference of gange—by closely following the contour of the 
ground, and also reducing land compensation by following the 
boundaries of property; and with the standard gauge you are 
pretty well limited to 800ft. radius, as against 200ft. for the 24ft. 
gauge. It may be said 600ft. can be used for the standard gauge, 
but so can 150ft. for 24ft., and the latter would be the easier to 
work. 








Again, if on the light standard gauge lines the bridges are to be 


as cheap as for the narrow gauges, they must be made only to | > 


carry specially light stock, and there will always be the worry and 
danger of unsuitable rolling stock being run over them, or perhaps 
I should say, through them, by some mistake, 

The fact is, these light standard gauge lines will never be a 
success—they are neither fish, flesh, fowl, nor good red herring; 
and barring a lighter rail they will be made and worked pretty 
much on the same lines as existing railways, and although in some 
favourable cases may possibly pay a small percentage, yet what- 
ever it may be, double or treble would have been obtained with 
the narrower gauges; for the standard gauge is not likely to 
be made and equipped for less than £4000 to £5000 a mile, or it 
will defeat the very object for which it was made, viz , to avoid 
transhipment. This is why light standard gauge lines are not 
being extensively made. The remedy is not drastic enough. 
Farmers have to tranship their produce from carts. Why should 
transhipment from railway wagons be objected to, if by that means 
districts can be opened up by lines which will be commercially 
successful ? 

The battle of the gauges has been fought out, and we all know 
the standard is the best for our trunk lines, and that it would be 
folly to have a break of gauge there ; butit is pushing this axiom 
too far to insist that it is either necessary or desirable to have all 
branch feeder lines on the standard gauge. Too many of these at 
the present time are unfortunately worked at a dead loss, diminish- 
ing instead of increasing the profits on the trunk lines, and this for 
a purely sentimental reason. How long is the generally unfortu- 
nate British railway shareholder with his diminishing dividends 
going to stand it / F, R, JOHNSON, 

Cape Colony, June 14th. 


{We have dealt with Mr. Johnson’s letter on another page, 
—Ep. E.] 





ATOMIC WEIGHTs,. 


Str,—You were kind enough to invite me to write to you more 
fally about the numerical relation of the atomic weights. This I 
proceed todo. I imagine the so-called elements are built up 
things, but I do not suggest that we are at present able to take 
them to pieces, I will now give you my reasons for making the 
last statement. 

First consider the series, 

, 2, 3S, 5, 8 22, 17, 

which we will call first atomic coefficients :— 
17+ 0=7 atomic weight of lithium 

37 + 2 = 23 atomic weight of sodium 

57 + 4 = 39 atomic weight of potassium 
117 + 10 = 87 atomic weight of cesium 
17,7 + 16 = 135 atomic weight of rubidium 

These are all the known alkaline metals. 

Now let us turn to the halogens :— 


=e 


114 + 22°5 = 19 atomic weight of flaorine 
214 + 32°5 = 35°5 atomic weight of chlorine 
5 14 + 4.2°5 = 80 atomic weight of bromine 
8 14 + 62°45 = 127 atomic weight of iodine. 
Now try the oxygen sulphur group :— 
114+2+ 0 = 16 atomic weight of oxygen 
214+ 3 + 1 =32 atomic weight of sulphur 
514+ 4+ 3+ 1 = 78 atomic weight of selenium 
814+5+4+ 3+ 1= 125 atomic weight of tellurium. 


This last agrees with Roscoe, but I believe the series may turn 

out to be 
8144+6+4+3+4+1= 126 
and the weight in the text-books may be erroneous. 

The above discovery was made by a simple application of the 
finite differences to the halogens, 

Anyone who can take differences can repeat the process. Now, 
getting into the region of speculation, I surmise that all the 
alkaline metals are built up of lithium and hydrogenium, and that 
all the other alkaline metals consist of chains of these two, with 
the lithium always at both ends, thus :— 

7+1+7+1+7, ke 

I also surmise that lithium atoms are flat discs of some contour 
bounded by planes, and of a definite thickness. I also imagine 
that hydrogenium and lithium have the same thickness, but I do 
not suggest that their contour or density is the same. 

Roscoe gives the density of hydrogenium as 

*733, and that of lithium °59. 

These are not very different. Therefore I imagine the contour 
lans are different. Perbaps the discs on plan are similar figures ; 
ut the plans of hydrogenium are smaller than those of lithium. 

But this is pure speculation. 

I now give my reasons for surmising that the atoms of hydro- 
genium and lithium are flat discs, and not such forms as tetrahedra 
or cubes. They may even havea motion of rotation about their 
axis, For the atomic weights according to the foregoing are in 
the ratios of integers; but assuming that the atoms, or, as we may 
now say, molecules, of the alkaline metals are of uniform density, 
which is a common-sense assumption, the lengths of their homo- 
logous sides would be incommensurable, and they would not be 
able to replace each other in compounds in the way they are 
known todo, Crystallication requires an exact fit. Again, all the 
alkaline atomic weights are either prime numbers or products of 
them, and I throw out the idea that it is to this that the different 
alkaline metals owe their individuality. Again, there is a want of 
continuity about the oxygen term, which is short of a unity ; this, 
I think, may arise from the thing represented by the missing unity 
being disassociated at our temperature, 

Thinking I bave struck the trail of a new law, I now leave the 
subject in the hands of the professional chemist and mathematici 

June 28th, H. A. HENSMAN, 








THE BALTIC AS A FRESH-WATER LAKE, 


Str,—It has been stated * that the disastrous inundations which 
have from time to time occurred on the low littoral of the Baltic 
were due to an abnormally high surface level of the waters in this 
inland sea coincident with a storm. If this theory is really correct, 
then it would be quite possible for the adjoining States to adopt 
preventive measures which would consist ia controlling the passage 
of water at the points of communication with the ocean, viz , the 
Sounds. The narrow and shallow channels of the Sounds are at 
present much larger than would be needed for the mere outflow of 
the excess water of the Baltic. In addition to the outflow there is 
also an interchange of strongly saline sea water with the dilute 
water of the Baltic. Not only are there undercurrents of heavy 
salt water entering through the deeper parts of the Sounds, but 
during persistent north-westerly winds the waters of the open sea 
are for a time propelled bodily through all the entrances into the 
Baltic basin. If the winds porsist for several months at a time the 
general level of the basin is raised as much as 2ft, The great 
inundations—such as that of the Prussian coast in November, 
1872—were then said to have occurred, when a violent storm drove 
the accumulated waters against the low lands; north-easterly 
storms during such times endangering the northern coast of 
Germany, whilst a westerly storm in the Gulf of Finland would at 
any time place Petersburg in: jeopardy. 

Oa an ordinary atlas map the communicating channels of the 
Sounds appear to aggregate about rms miles in width, and to 
have a mean depth of 30ft. But it has been shown by Dr, Karl 
Ackermann, in his work on the Baltic, that the three main channels 
have much smaller necks, and that the real minimum sections 
through which communication takes place aggregate to only two 
miles width, with an aggregate depth of 26ft. 

These figures anyhow show that the plan of damming up the 
entrances is well within the possibilities of maritime engingering, 





See Karl Ackermann, ‘ Dic Ost See,” 1£82, 








The dams would be provided with sluice gates for the shipping 
and with regulating sluices for the outward current. The en- 
trances would be closed during the prevalence of a tendency to 
an inward current, and open during outward current. it jg 
expected that there would be outward current for about twice as 
pe f days as there would ba closure. The capacity of the out. 
ward current would approximate to the bulk of water which jg 
carried into the Baltic by all its tributaries. It is a favourable 
circumstance that the action of the tides is very insignificant at 
the Sounds, so much so that it may practically be ignored. 

The mean depth of the Baltic is about 250ft., and the annual 
overflow is estimated to equal about 3ft. din., so that seventy-five 
years would suffice for the removal and renewal of the ert re 
contents of the sea, After the provision against the access of <eq. 
water, the Baltic would therefore become fresh in a comparatively 
short time. Even now the extreme ends of the Baltic have fresh 
drinkable water, and the saltness increases slowly and more or 
less gradually until we reach the Sounds, where it nearly amounts 
to that of the German Ocean. Submarine barriers divide tho sea 
at several points, and they would greatly assist a gradual freshen. 
ing of the waters from the extremities towards the exit. It would 
thus be possible, well within a single lifetime, for the Baltic to be 
changed into a fresh-water lake. 

The conversion of the Baltic into a fresh-water lake would be of 
great benefit to its coast lands, As far as the restricted level of 
the sea would still permit smaller inundations, these would be less 
injurious, because they would no more bring saline water upon 
the lands, only fresh water. The inland channels and basins 
would all contain fresh water, and be a help to pasturage and 
agriculture. The protection of the shores would become much 
easier, as a belt of vegetation and forest could reach right up to 
the water’s edge. Sand wastes and sand dunes would disappear 
or be covered by land vegetation. 

Reclamation works on any scale could be carried out all over 
the coasts and islands with much ease, owing to the freshness of 
the water. 

At present both the fauna and the flora of the Baltic Sea are 
diminished through the unfavourable and, moreover, constantly 
Ne ay admixture of sea and fresh water. By changing the entire 
bulk into fresh water, the sha!low basin of the Baltic would 
become at once one of the grandest fresh water fishing-grounds of 
the world, 150,000 square miles in area. There would be a rich 
fresh-water flora and fauna, and at the same time there 
need be no diminution of those migratory species of fishes which 
visit alternatively sea and fresh water. 

As regards climate, the influence would be favourable. The 
absence of salt would cause a higher temperature of the store of 
deep water in winter and an increased evaporation during summer. 
Hence there would be a slight increase of the rainfall. The forma- 
tion of ice would, however, be favoured by the freshness of the 
water. This would cause a slight reduction of temperature duricg 
the winter months in the south. A slight increase in the number 
of days during which some of the harbours would be blocked by 
ice would be amply compensated by the advantage which all the 
shipping would surely derive from being in fresh water. And as 
regards the closing of entrances by ice, there is always the Kaiser 
Wilhelm Canal, 

For the dams and sluices the ice would no doubt prove a more 
formidable antagonist. They will be subjected to great ice pres- 
sure. It will hence fall to the engineer to solve the med: ta 
finally and to ensure success by safe construction. 

Moseley, June 20th, H.W. 





THE COMPENSATION FOR ACCIDENTS BILL. 


Stk,—It is sincerely to be hoped that the very excellent artic'e 
which appeared in THE ENGINEER, page 12, will engage the most 
careful attention of both masters and men, and that both sides 
will speak out freely in order to obtain an improvement in the 
present Bill, which, as it now stands, is unfair to both, and of no 
advantage to either. You state very truly that “the more the 
employers study the Bill, the less they like it,” and on the other 
hand, the more the men see of it, the more they are opposed to it. 

So long as the employers’ liability question remains in its pre- 
sent unsatisfactory form, there can be no rest and no peace, 
Therefore the great object of a Bill should be to please both 
parties and to do justice to both, Now this present Bill does not 
please either side, nor does it do justice, and if it cannot be im- 
proved, my wish is that the employers may be able to succeed in 
throwing the Bill out. Why should a Bill be passed which, to use 
your own words, is ‘‘ based on a vicious theory,” and which is not 
wanted by either side / 

I have an interest in both sides, and desire to hold an impartial 
opinion, but my writings during the past twenty-five years show 
that if I have a leaning, it is towards the workman, and especially 
the railway man. 

The great object of the railway men and their societies ia to 
have an Employers’ Liability Act which shall compel the companies 
to provide for safety. The men do not want compensation ; they 
ask for a removal of danger. 

No Bill which permits ‘‘ contracting out” tends to provide for 
safety, nor will it be accepted as satisfactory by the railway men of 
this country. It is useless to offer a workman an advantage with 
one hand, and then compel him to ‘‘ contract out” with the other. 
Statements that ‘‘ contracting out” may be to the advantage of 
the men are not founded on fact ; and in my opinion it is greatly 
to be regretted that the Bill of the late Government, as passed by 
the House of Commons, did not become law, as it would have 
ended the question, and put capital and labour upon a better 
footing. 

The present Bill has been drawn up simply as a political Bill. 
From that point of view it may or may not bea g move ; but 
in the best interests of both masters and men | trust it will be 
rejected. CLEMENT E, Stretton. 

Leicester, July 5th, 





ENGLISH UV, AMERICAN RAILWAY BRIDGES. 


Sir,—No doubt Mr. Ottewell’s long absence from England has 
put him out of touch with English engineers, and that will serve 
to explain his letter appearing in your issue of June 28th. I have, 
of course, no means of knowing how far Mr. Ottewell is, or is not, 
competent to design bridges himself. Taking it for granted that 
he is, I ask him to select an example of recent bridge construc- 
tion in this country, and indicate its defects; we shall then be 
in a position to know how far his criticisms are well founded, 

His advocacy of the pin bridge leads me to doubt that he i: 
really a competent critic. The system has been very fully tried 
by English engineers, and rejected on its merits, or rather its 
demerits. 

Lastly, 1 would ask Mr. Ottewell if he has ever heard of ihe 
American ‘‘Tin-plate Bridge,” or of Ashtabula? If he is aware 
of the repeated failure of bridges with the most disastrous results 
in the United States’? If he can cite any instance of the failure 
of the superstructure of a railway bridge in this country daring 
the last twenty years’ If he knows why pin bridges have been 
used? And if he is aware of the fact that the system is no longer 
used in the United States in new bridge work! When Mr. 
Ottewell gives some evidence of real knowledge of his subject, it 
will be time to take his criticisms seriously, ff. I, anDS, Inst, 

Westminster, July 7th. 





Sir,—Referring to my letter in your issue of the 25th ult., in 
fairness to myself I must ask critics thereon not to expect me to 
notice their criticisms unless their name is published, 

83, Siddals-road, Derby, ALFRED D, OTTEWELL 

July 5th. 
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RAILWAY MATTERS. 


ax order for the second reading of the Rating 
of Machinery Suspensory Bill was read on Monday last before the 
House of Commons and discharged, and the Bill withdrawn, 


A serious accident happened on Monday ona new 
railway in course of construction from Marlborough to Grafton. 
Five trucks ran away down a steep incline, and on being shunted 
off the line, dashed into a navvies’ hut, in which eight persons were 
assombled. Several of them were injured, They were taken to 
Savernake Hospital. 

Ir will be good news to very many that the Great 
Northern Railway Company has decided to discontinue the 
collection of tickets at Holloway Station on the up suburban 
service. ‘The concession is a smal! one on the part of the company, 
but its insignificance, from the officiai — of view, is not shared 
by the teeming populations of clerkly profession which travel 
from the Northern suburbs on every morning of the work-a-day 
week towards the City. ‘To the daily passenger by this system 
the minutes consumed in the stoppage for ticket-collecting at 
Holloway have ever been infinitely more procious than any othera 
in the whole course of the twenty-four hours, and it only remains 
a matter for surprise that the company has not recognised this 
before. 


Tur Brooks Locomotive works has recently built and 
shipped to the Koya Railroad of Japan four side-tank locomotives 
having six coupled driving wheels and leading and trailing trucks. 
‘They are for use ona road built to a gauye of 3ft. 6in., and are 
especially intended to run in either direction without turning the 
engine, T’nese locomotives have cylinders 15in, in diameter by 
22.n, stroke, driving wheels 50in. in diameter, driving wheel base 
10ft. din., and a total weight in workiog order of 92,000 lb., of 
which 70,000 lb. is carried on the driving wheels and 11,000 lb. on 
each of the track wheels. ‘I'he boiler is of the straight-barrel ty poe 
and carries a working steam pressure of 150 lb. per square inch. 
There are 872 square feet of heating surface in the tubes and 
78°1 square feet in the firebox, making a total heating surface 
of 950°i square feet ; the grate area is 14°8 square feet, ‘The 
boiler and firebox are of Otis steel, and the tubes are seamless 
drawn brass. 


On Thursday, the 1st inst., the Select Committee of 
the House of Commons appointed to consider the Lochearnhead, 
St, Fillans, and Comrie Railway Bill concluded its labours. 
Farther evidence was taken as to the injurious effect of the pro- 
posed railway on the Earn Valley scenery. Counsel for the pro- 
moters then replied, and after deliberating in private for a quarter 
of an hour the Committee gave their decision. Sir John Lubbock 
—the chairman—said that they were unanimously of opinion that 
the injury which would be done to the scenery would not be so 
great as to render it inexpedient to pass the Bill. At the same 
time the Committee made a number of suggestions with a view of 
safeguarding the scenery at certain points. Mr. Reader Harris, 
for the opponents, said that his clients would take no part in the 
iijustment of clauses in that House, wishing to leave themselves 
unfettered with regard to the future procedure on the Bill. 


Tue Secretary of State for Foreign Affairs has received 
despatches from her Majesty’s Consul-(:aneral at Christiania 
reportiag that tenders are invited for the following :—By the 
Norwegian State Railways Administration, for the delivery of 
saventy-five narrow gauge open trucks, the delivery of 100 covered 
goods vans, the delivery of 132 tons of stranded —— fencing 
wire, No. 5, and 96,400 iron fencing posts, Tenders for any of the 
above should be sent in by the 21st inst. By the Christiania Gas 
Works, for the delivery of cast iron gas pipes of various sizes, the 
latest date for sending in tenders for which is the 12th inst. By 
the Konigsberg Arms Fabrik, for the delivery of 280,000 kilo- 
grammes of steam coals and 1200 kilogrammes of gas coke, tendera 
for which must be sent in by the 10th inst. Sach further par- 
ticulars as have been received with regard to these contracts may 
be seen at the commercial department of the Foreign-office any 
day between the hours of 11 a.m, and 6 p.m. 


THE new line which the Midland Railway Company 
has for the past six years been constructing from Sheffield to 
Barnsley was opened on Thursday, July Ist, for passenger and goods 
traffic. The line, which is a little over thirteen milesin length, 
considerably shortens the distance between Sheffield and Barnsley 
as compared with the old route, and passengers to the last- 
mentioned town will no longer be under the necessity of changing 
at Cudworth Junction. Great advantage will be experienced by 
the inhabitants of the villages of Chapeltown, Elsecar, Hoyland, 
Wombwell, Ecclesfield, and the population in the district, which is 
very numerous. The line runs eo a most important coal- 
getting district, and the large collieries of Wharncliffe, Hoyland, 
Thorncliffe and Rockingham, Barrow, Lidgett, Wombwell Main, 
and other pits, are all in direct connection with this latest means of 
transport. The new line has been constructed under the direction 
of the company’s chief-engineer, Mr. J. A. McDonald, his assistant, 
Mr. J. L. Lowe, and Mr. J. Argyle, engineer for the northern 
division. The contractors were Messrz. Walter Scott and Co., of 
Newcastle-on-Tyne and London, A liberal and convenient train 
service has been arranged. 


Tur Boer Government may be said to be the enemy 
of progress in two senses of the word, says a financial contempo- 
rary. Not content with placing every difficulty in the way of the 
development of the mining interest, the idea of rapid and 
improved means of transit appears to be repugnant to the 
phlegmatic burghers of the Transvaal Republic. The Johannes- 
burg Tramway Company has in the past in vain requested fer- 
mission to use electricity as a motive power, and although a 
syndicate last year obtained a concession for the establishment of 
electric tramways in the mining capital, the Raad, despite the 
President’s advocacy of the arrangement, declined to confirm it. 
No blame can be attached to the Raad for declining to ratify this 
concession. It would have been a gros injustice to have granted 
what had previously been refused to the Johannesburg Tramway 
Company. This was one of the reasons given by the Raad for its 
refusal, the first being that the Government, in signing the con- 
tract, was exceeding its powers. It is evident, however, that the 
last reason is the chief ground for the Raad’s action. It feared 
that the use of electricity would deprive the Boer farmers of a 
market for their forage. 


THE committee appointed by the American Railway 
Master Mechanics’ Association to report on the ratio of grate area, 
heating area, and cylinder volume, have arrived at the following 
conclusions: The ratio of grate area in square feet to total 
cylinder volume in cubic feet should not be less than 4 for large 
anthracite coal, 9 for small anthracite coal, and 3 for bituminous 
coal, for simple passenger or freight locomotives. The ratio of 
heating surface in square feet to total cylinder volume in cubic feet 
should not be less than 180 for large anthracite coal, 200 for small 
anthracite coal, and 200 for bituminous coal, for simple passenger 
or freight locomotives. The ratio of heating surface to grate area 
should not be less than 40 for large anthracite coal, 20 for small 
anthracite coal, and 60 for bituminous coal, for passenger and 
freight locomotives, The ratio of fire-box heating surface to total 
heating surface should be about 10 per cent. The ratio of tube 
length to outside diameter should not be less than 70, and may be 
as much as 90. The ratio of steam port length in inches to 
cylinder area in square inches for passenger locomotives should be 
preferably about 10 per cent. This can be accomplished either by 
using piston valves or Allen valves. In the latter case the Allen 
valve has been contidered as doubling the length of the port. In 
freight locomotives, which normally make fewer revolutions, the 
ratio may be from 5 to 8 per cent, 





NOTES AND MEMORANDA. 


A Reuvuvrer’s cable from Perth says the gold exported 
from Western Australia during the six months ended June 30th, 
amounted to 265,314 ounces, against 114,324 ounces in the corre- 
sponding period of last year, and 281,263 ounces for the whole of 
1896, 


In alloys of iron and nickel the elastic limit, yield 
point, and breaking load have been found to rise, until the propor- 
tion of nickel reaches 10 per cent. Then a decrease takes place 
until the nickel reaches 30 percent. With a farther increase of 
nickel the elastic limit and yield point still decrease, while the 
breaking load is higher with 60 per cent. of nickel than with 
30 per cent., whence it decreases again. 


ConsIDERING the growing number of uses to which 
alloys of nickel and iron are being employed, it may be interesting 
to learn that the coefficient of expansion by heat decreases with 
the increase of percentage of nickel, but is greater with the 
98 per cent, nickel than with pureiron, Taking the valueof pure 
iron as 100, the difference in expansion is:—Iron and 4 per cent. 
nickel — 5'7 per cent.; iron and 16 per cent. nickel — 10-9 per 
cent.; iron and 98 per cent. nickel + 9°1 per cent.; or 94°3, 89:1, 
and 109°1 respectively. 


THE year 1896 shows an increase in the value of the 
import trade and a decrease in the value of the export trade of 
Ceylon, The revenue for 1896 also shows a decrease when com- 
pared with that of the previous year, and this is attributed to the 
smaller importation of grain, sugar, and kerosine oil. Ceylon sent 
95,487,060} lb. of tea to the United Kingdom in 1896, that is, 
nearly nine million pounds more than she sent in the previous year, 
bnt as the average value of tea fell during 1896 from 50 cents to 
38 cents per pound, the whole revenue shows a decrease. 


BerorE the last meeting of the Paris Academy of 
Sciences M. Ch. Pollak contributed some particulars of a new 
electrolytic condenser of large capacity, and cn an electrolytic 
current rectifier. By passing first an alternating current and then 
a continuous current between aluminium electrudes in an alkaline 
solution, the author finds the plates become coated with an 
extremely thin crystalline deposit of oxide, which is practically 
non-conducting. A condenser is thus obtained in which the oxide 
film acts as the dielectric, and the extreme thinness of this film is 
the cause of its very high capacity. 


Tue structure of alloys of iron and nickel is altered 
with changes in the percentage of nickel. In pure iron the struc- 
ture is amorphous. With 0°5 per cent. nickel the tensile fracture 
becomes granular. With 5 and § per cent. nickel the structure 
is pronounced crystalline, the crystals assuming the shape of 
needles with 16 and 30 per cent. nickel, this structure continuing 
to the end of the series, With 0°5 percent. nickel] the ingots havea 
tendency to be honeycombed, They become sound with 1 per cent. 
nickel, continuing to be so up to 30 per cent. nickel, when the 
ingots exbibit oxidation in their interior. 


Tue Albert medal for the present year has been 
awarded, with the approval of the Prince of Wales, the President 
of the Society of Arts, to Mr, G. J. Symons, F.R.S., ‘‘ for the 
services he has rendered to the United Kingdom by affording to 
engineers engaged in the water supply and the sewage of towns a 
trustworthy basis for their work, by establishing and carrying on, 
durivg nearly forty years, systematic observations—now at over 
3000 stations—of the rainfall of the British Isles, and by recording, 
tabulating, and graphically indicating the results of these observa- 
tions in the annual volumes published by himeelf.” 


Sinck the application of photography to stellar chart- 
ing, the discovery of planetoids between Mars and Jupiter has 
gone on apace, upwards of 440 of these bodies having been recog- 
nised as such. Oi these, M. Caarlois is to be credited with the 
discovery of no less than eighty-eight, five of them during the 
year 1896, during which nineteen additions altogether have been 
made to the already overgrown list. With telescopes of the 
enormous aperture now constructed, and with sufficiently pro- 
longed exposure, there seems no particular reason why this 
number should not ultimately increase very materially. 


In connection with the recent State procession of the 
Queen to St. Paul’s Cathedral, some interesting particulars have 
been published by the Buildings Committee of the London County 
Council with respect to the erection of stands. It appears that in 
all 1226 applications for licences to erect temporary stagings to 
view the procession were received. Of these 1104 were granted— 
but in forty-eight cases the licences were not taken up—ninety 
were refused, eight were withdrawn, and twenty-four were made 
too late for them to be dealt with. Two hundred and two struc- 
tures in various parts of London, consisting chiefly of temporary 
stands and balconies, were condemned, 


WHILE an armature has been defined as a bundle of 
wires cutting magnetic lines, with suitable connections for carrying 
off the induced current, it is this ‘‘ bundle of wires” which is the 
vital part of our electric systems to-day, and has given more 
trouble and stndy than all the rest of the system combined. The 
working capacity of armatures, according to Mr. G. Moffat in the 
New York Electrical Engineer, may be said to be limited by two 
things, sparking at the brushes, and the heating of the armature 
itself, Of these, the heating of the armature has been found the 
wore troublesome of the two on account of the difficulty in over- 
coming it. To stop sparking at brushes, unless a structural defect, 
is much more easily accomplished. Besides the element of risk 
accompanying undue heating, there is a large waste of power, and 
power means money. In some machines tested, the author has 
found it necessary to reduce the load almost 50 per cent. before 
reasonable heating loss was met with. The maker’s guarantee 
that the machine’s capacity is 100 per cent. above what is found 
safe will not bring back the power thus wasted. The heating 
arising from the friction of brushes, if excessive, may be remedied 
by better brushes, springs no stronger than necessary to make 

erfect contact, a true commutator, and, if necessary, a little light- 
bodied oil applied occasionaily which will quicken the polish. The 
main requisites for cool running would then seem to be: machines 
run at their true capacity, properly insulated, laminated cores, 
and thorough ventilation. 


Sometimes the progress of improvement is retarded by 
a conservatism which is due rather to a reverence for precedence 
and authority than to a caution borne of intelligent opinion. For 
over forty years the great steamers struggled across the ocean 
under steam pressures not higher than 201b. or 301b. per square 
inch, fully one-half the work in the engines being due to the action 
of the vacuum, when there was really nothing to have prevented 
the use of pressures as high, and engines as efficient, as those now 
in use, except the overpowering influence of the opinion of James 
Watt. Oliver Evans and Jacob Perkins both showed the possibility 
and advantage of high-pressure steam. Both fearlessly used 
pressures of from 150 1b, to 500 1b. and over, while Horneblower 
and Woolf demonstrated the economy of multiple expansion 
beyond doubt, before the beginning of this century. The great 
authority, Watt, however, pronounced high pressures most 
dangerous, and compounding useless, and the two greatest 
improvements which have been made in the steam engine 
since its first inception were retarded more than half a 
century by his unsupported dictum. It by no means follows 
that authority is to be brushed aside, and the experience 
and opinions of great and successful engineers neglected ; but 
it should at least be demanded that the influence of genuine con- 
servatism be not exerted in the lines of suppression and obstruction. 
The giants of engineering and science, says Cassier’s Magazine, 
should remember the old saying, that ‘‘ a dwarf upon the shoulders 





of a giant may sometimes see farther than the giant himself.” 











MISCELLANEA. 


Tue Grand Jury of the county of Limerick, acting on 
the advice of the county surveyor, have by resolution approved 
the adoption of steam rolling on the main roads of the county. 


Tue Admiralty has ordered a trial of non-inflammable 
wood to be made at Chatham Dockyard, Itis theinvention of Mr. 
Fox, of the United States. The trial will be conducted by Col. 
Swain; and Mr. A. E. Richards, of the Constructive Branch in 
London, will attend the trial on behalf of the Admiralty. 


From a series of measurements of Jupiter’s diameter, 
made durirg the years 1891-96, with the Gittingen heliometer, 
Professor Schur deduces the value of the equatorial diameter 
as 37°42in., and 35:14in, as that of the polar diameter. This is, 
in each case, about lin. less than the corresponding results 
obtained by means of the filar micrometer. 


On the 28th ult. a terrible explosion took place on board 
the Italian warship Giovanni Bausan, in Suda Bay, the cause, 
acccrding to the Army and Navy Gazette, being the bursting of a 
steam pipe. The casualties were five killed and one man severely 
wounded, It would be interesting to know if the pipe was wire- 
wound or not. ‘The Giovanni Bausan is a second-class cruiser, and 
was built at Eiswick in 1883, 

Tue old coast defence ship Hotspur is being rejuvenated. 
She has now been over three months in hand, and will take about 
another month to complete. Her armament is to be improved by 
the addition of six 12-pounder quick-firing guns, but her old turret 
muzzle-loaders are to be retained ; 6in. converted quick-firing 
guns will be substituted for the two 6in. breech-loaders recently 
carried, while six 3-pounder quick-firing guns are also to be 
mounted. She is to serve at Bermuda as guardehip. 


Tue contract for the Calcutta suburban drainage, 
which includes the district between Tolly’s Nullah and Tiljala, eact 
of Ballygunge, has been let. The total length of barrel drains 
and pipe drains is thirty miles, the largest being 8ft. and the 
smallest 2ft. diameter, average depth 15ft. The total contract is 
for nineteen lakhs of rupees, and includes flushing chambers and 
manholes, pail dept, and also a syphon of wrought iron pipes 
under Tolly’s Nuilah, Messrs, Burn and Co., Caleutta, are the 
contractor, 

In Cleveland, Ohio, a gang of ingenious burglars recently 
attempted to open a safe in one of the banks by using electric 
current from the trolley wires. The burglars attached a wire to 
the trolley line of an electric railway, and led it through the 
transom to the safe, Tkey then attached a second wire to the 
rail of the car track, and led it also to the safe, and fastened 
carbons to the ends of the wires. With the arc thus formed they 
nearly melted a hole through the safe, and only failed on accourt 
of the current being switched cff too early, 


In answer to a question raised by Mr. Caldweil in the 
House of Commons last week, Mr. Powell-Williams eaid royalties 
were still being paid on the Maxim rifle-calibre machine gun, and 
will continue to be paid until the patent expires in 1900. The 
royalty on each of the first 200 guns ordered in any financial year 
is £40, above that number £25, The main patent expires in 1900, 
but there are patents for improvements not expiring until 1901 
and 1904, the royalties payable under which will have to be con- 
sidered when the main patent has expired. 


Tue death is announced of Sir John Bennett, late of 
Cheapside, on Saturday last, at St. Leonards-on-Sea, aged eighty- 
one. He was the son of Mr. John Bennett, watchmaker, of 
Greenwich, and in 1843 married Agnes, daughter of Mr. John 
Wilson, of Deptford. She died in 1889, Sir John Bennett com- 
menced in 1830 the cccupation of a watchmaker, which he 
carried on in Cheapside until 1889, when he retired. He was a 
Common Councilman for the Ward of Cheap from 1862 to 1889, 
and was three times elected an alderman for that ward, but on 
each occasion the aldermen refused to ratify bis election. He was 
a member of the London Schcol Board frcm 1872 to 1879, and 
again from 1885 to 1888, was one of the court of the Loriners’ 
Company and a member of the Watchmakers’ and several other 
City companies. In 1872 he was Sheriff of London and Middlesex, 
and was knighted on the occasion of the national thanksgiving for 
the recovery of the Prince of Wales. 


It is stated that Messrs. H. Whigham and S. A. Schom- 
burg, of the Raton Coal and Coke Company, are now installing at 
Blossburg, New Mexico, three miles from Raton, a new coking 
plant, embracing about 75 ovens in double banks, In the centre 
will be erected a large battery of boilers, to which the waste gases 
of the coal will be conducted through central flaes. The power 
thus generated will be converted into electricity to furnish power 
for the whole plant inside and outside of the mine. About a mile 
and a-half from the coke ovens will be situated the Robinson wash- 
ing and crushing plant, which is now in process of construction. 
It will have a capacity of 800 tons each ten hours. The waste 
coal from the washing plant will be taken down a track by a small 
steam locomotive in 7-ton cars, each car carrying a charge for an 
oven and delivering it directly over and into the oven. All the 
machinery, from tipple to mine opening, will be driven by electric 
motors, says the Engineering and Mining Journa!, and in the main 
entry a trolley line is being built, on which an electric locomotive 
of 150-horse power will bring the pit cars to the tipple. 

At the annual meeting of Messrs. John Brown and Co., 
Limited, held last week at Sheffield, the chairman, Mr. J. D. Ellis, | 
gave a brief sketch of the great deve opments that have been taking 
place recently in the manufacture of armour plates. At the com- 
mencement of the year, he said, the Admiralty applied to them 
to do something better in the way of producing resisting armour 
before any further contracts were given out. They wanted a 6in. 
plate that would stand four shots with 48 lb. of powder without 
being pierced. Such a plate had never been produced, but his 
own and the other two Sheffield firms set to work, and each made 
a plate that would stand the test the Admiralty required, and each 
firm received a certain weight of orders—not by any means what 
they expected. While this had been going on, Messrs. Krupp had 
succeeded in makirg a far superior plate to the one they had pro- 
duced. On this coming to the knowledge of the Admiralty they 
at once required a plate equal to the Krupp plate, and at great 
trouble and expense the Sheffield firms had again complied with their 
request, and the plate would be tested in abouta week. He wasgiad 
to say that they had secured the patent by which Mr. Krupp made 
his plate, and also the assistance of his people in doing the work. 


Tue long-debated question of the establishment of a 
fast steamship service between this country and Canada at last 
appears to be settled. The Canadian Government has entered 
intoan agreement with Messrs, Petersen and Tate, who are tosupply 
four steamers equal in equipment to the best Atlantic liners atizat 
—say the Campania or Lucania. They are to be 520ft. long and 
to draw not more than 254ft. of water. The gross register is to 
be at least 10,000 tons, and the speed 21 knots. They must 
convey 300 first-class passengers — for all of whom the dining 
saloon must be large enovgh to provide seats simultaneously—200 
second-class, and 800 steerage passengers, of whom at least 150 mus: 
be carricd for 15 dols, or less, In summer they are to sail from 
Liverpool to Quebec, going on to Montreal ; in winter the Canadian 
terminus is to be Halifax or St. John, at the option of the con- 
tractors. The subsidy is to be £154,500 sterling, of which the 
British Government supplies £51,000, and the boats are not to ca)! 
at any foreign port or accept any supplementary subsidies, A 
fortnightly service is to be established within two years, and the 
full weekly service within three. If one of the boats should not 
be ready to sail at the appointed time, the contractors will forfeit 
£500, with £100 for each day of further delay, while the fine for 
failing to maintain sufficient speed on the passage acress the 
Atlantic is £8 103, for every hour over contract time, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
corr ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. re 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and ress of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. * 

*,” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


C. A. S. (Birmingham).—You will find it difficult to get working draw- 
ings. Consult volumes in the free library on both subjects. There 
are many books, but it would be hard to recommend any particular 
one. 

A. P. M.—Tkere is no book, so far as we are aware, that deals with the 
use of cil for rivet-heating furnaces. Possibly Mr. Holden, locomotive 
superintendent, Great Eastern Railway, Stratford, who uses oil 
largely, may be able and willivg to give you information. 

D. M. (Bonaccord).—So long as you comp"y with the Locomotives on 
Highways Acts, which you can procure for a few pence, no one can 
interfere wi-h you. You may use any boiler or motor you please. If 
yur boiler expledes, there will be a Board of Trade irquiry. If anyone 
is killed, there will be a coroner's inquest. It is better, under the 
circumstances, to use a boiler that will not explode, but the Board cf 
Trade will not interfere until the explosion takes place. No one has 
any power to interfere with ycu any mcre than they have to say what 
horse y.u sha'l drive. 


INQUIRIES. 


TABLOID MACHINERY. 
Sir,— We should esteem it a favour if any reader would inform us who 
are the manufacturers of tabloid machinery. . Durr axp Co. 
July 5th. 





ERRATUM. 
In our last issue, last column, page 15, for ‘‘Ibsted Hall” read 
“Stisted Hall.’ 








MEETING NEXT WEEK. 


Tue South StarrorpsH'RE INSTITUTE OF IRON AND STEEL Works 
Manacers.—Wednesday, July 14th: Visit to the Electrical Engineering 
Works of Messrs. Thomas Parker, Limited, Wolverhampton, and the 
Central Electric Lighting Station of the Wolverhampton Corporation. 
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LIGHT RAILWAY GAUGES. 


Tue letfer by Mr. F. R. Johnson, which will be found 
on another page, is in its way a very good example of the 
best argument that can be advanced in favour of narrow- 
gauge railways. It is, of course, impossible to say within 
reasonable journalistic limits all that might be said in 
support of his contention; but Mr. Johnson has mani- 
festly failed to understand what we have written from time 
to time on the subject, and he virtually accuses us of 
shutting our eyes to facts, and of censuring the narrow- 
gauge railway without due cause. Our correspondent 
has had considerable experience in narrow-gauge work. 
He is the author of a very interesting paper on the 
Assam railway which has recently appeared in our 
columns, and what he has to say is worthy of considera- 
tion We believe, however, that we can show that while 
he may be right in his contention, it does not follow that 
we are wrong. 

All that has recently appeared in our columns concern- 
ing light railways applies to Great Britain and to certain 
schemes and proposals with which it is obvious Mr. 
Johnson is not familiar. We have expressly stated, 
indeed, that in mountainous districts the narrow-gauge 
line may do excellent service, and be constructed for a 
much smaller sum than a line of the normal gauge. On 
this point we are in perfect agreement; but no such 
conditions exist in this country. No one, so far as we 
are aware, proposes to make narrow-gauge lines in the 
hilly districts of Scotland, Wales, England, or Ireland. 
The only utility of such lines would be found in tourist 
service; and nothing sufficiently tempting to induce 
capitalists to invest their money in this direction has as 
yet been put before the world. The whole theory of 
light railways in Great Britain is based on the assump- 
tion that the agricultural interest would be served by 
them. Certain gentlemen arrived, we do not know how, 
at the conclusion that if only parliamentary proceedings 
were cheapened and simplified, hundreds of miles of light 
railways would be laid alongside our country roads or 
over grass fields. We have always held that this was 
quite a mistaken view of the situation, and that causes 
which had nothing to do with parliamentary proceedings 
would prevent any large extension of light railways. The 
soundness of our opinions has been proved by the pro- 
gress of events. Next tonothing is heard now about light 
railways, which must, as we have over and over again 
pointed out, not be confounded with steam tramways serv- 
ing towns. There is nothing in common between a railway 
intended to connect a country district in England with an 
existing line and such a road as, for instance, that in 
Assam or the Darjeeling Railway in the Himalayas. The 
Festiniog Railway is frequently referred to as an example 
of what a narrow-gauge road can do; butitis just as often 
forgotten that it is a very special line, carrying all its 
paying load—slates—one way, down hill. 

With the dividend-paying powers of Indian lines we are 
not concerned. It is enough for our purpose to know that 
the conditions under which they are worked do not apply 
in this country. Noone in his senses, indeed, fancies 
that such light railways as might be made on a narrow 
gauge in this country could pay a dividend of 7°69 per 
cent. Mr. Johnson generalisesfar toomuch. We believe 
that various mistakes have been made in the matter of 
gauges in India, and we hold, and always have held, that 
there are situations to which the narrow gauge is better 
adapted than the broad or standard gauge ; but we know 
that to this country the normal gauge is, in the opinion of 


more suitable than any other. The difficulties raised by 
Mr. Johnson about wagons are quite imaginary. The 
normal English wagon weighs between five and six 
tons empty ; about 80 per cent. scarcely exceed five tons. 
The normal maximum load is 10 tons, and this is never 
carried unless coals or minerals are the freight. 

But, taking the gross load at 15 tons per wagon, that 
gives 3°75 tons per wheel, and that can be carried with 
great ease by a 35 Ib. rail if the sleepers are good and the 
ballast sufficient. The engine may be four or six coupled, 
carrying four tons per axle, which will give an adhesion 
weight of eight or twelve tons, sufficient to haul loads 
of 100 tons up inclines of 1 in 200. But a small addition 
to the weight of the rail without any other change, 
would render loads of six tons per axle admissible, with 
a corresponding increase in engine power. The light 
railway, therefore, would need no special rolling stock, 
for most of the railway companies possess light carriages, 
which are no longer fit for main line service; and even if 
this will not do, the small amount of passenger traffic to 
be dealt with would not require any considerable 
expenditure on coaches. It would not be necessary to 
hunt out light wagons; the ordinary wagon would fit 
the light railway just as well as it did the 4ft. 8}in. track 
The light railway would be quite suitable for the parent 
stock, so far as wagons are concerned, and no one would 
dream of working a light railway with main line loco- 
motives. Whether the light standard gauge line will or 
will not be a success we are not prepared to say. We 
are strongly disposed to agree with Mr. Johnson that it 
will not; but we are quite certain that, save under 
special conditions, the mere reduction of the gauge of 
the line to 3ft., or 2ft. 6in., or 2ft., will not make it pay. 
We are writing now only of Great Britain. We gather 
from our correspondent that the principal difference in 
cost between the standard and the narrow-gauge lines is 
due to the greater ease with which contours may be 
followed by the latter than by the former. But he much 
exaggerates the importance of this factor. Thus, the 
Semmering Railway, from Vienna tc Trieste, of the 
standard gauge, has curves in plenty of but 3 chains or 
180ft. radius, and is worked by six coupled locomotives. 
As regards the bridges, as they will never have to 
carry any greater weight than five tons per axle, they 
can be kept just as light for the standard as for the narrow 
gauge. Ina word, Mr. Johnson has formed, itis clear, 
erroneous ideas as to what it is and is not proposed that 
the standard gauge light railway should carry. Narrow 
gauge roads now carry more per axle than is represented 
by the normal English railway wagon. Thus as much 
as six tons per axle are carried on a 36 lb. rail, on gauges of 
but 2ft. 6in. Perhaps if he can once be convinced that 
the rolling stock difficulty has no real existence, he will 
admit that there is much more to be said in favour of the 
standard gauge light railway than he at present believes 
to be possible. He will admit, we think, that if transfer 
can be avoided, a very considerable advantage will be 
gained, and that it would be highly desirable that the 
light railway should be able to use the ordinary goods 
wagons instead of the owners of the light line having to 
provide wagons of theirown. Finally, we commend to 
our correspondent’s attention the following passage from 
an American contemporary: — ‘The passing of the 
narrow gauge is again evidenced by the transformation of 
the track of an Iowa road from a gauge of 3ft. to that of 
standard, which has just been accomplished without 
interrupting traffic an entire week-day, says the Inter- 
national Ticket Agent. The road referred to, the Des 
Moines and Kansas City, having 112 miles of narrow- 
gauge track, was operated in connection with a standard 
gauge road, the Keokuk and Western, 148 miles long, 
under the same ownership and management, making 
diversity of gauge particularly undesirable. By widening 
seventy-two miles a continuous line 220 miles long is 
established between two important cities, and the imme- 
diate result will doubtless be increased traffic and reduced 
expenses, from abolishing transfer of freight and passen- 
gers. Forty miles of the road are left unchanged for the 
present, but will inevitably join the majority ere long. 
Besides this, the only narrow-gauge track remaining in 
Iowa is that of the Burlington and Western and Burling- 
ton and North-Western roads, aggregating 123 miles. 
These roads, which are conjointly operated, independently 
of the C., B., and Q. system, to which they belong, are co 
situated that they are giving pretty satisfactory results, 
although their ultimate change to standard gauge may be 
considered certain. 


CONTINUOUS RAILS. 


Since it is generally admitted that a beam or girder 
may be regarded as continuous when it rests cn three cr 
more supports, whether its extremities be free, imper- 
fectly fixed, or rigidly encastre, a rail may fairly be con- 
sidered as, at any rate, practically fulfilling those condi- 
tions. There are, moreover, two assumptions usually 
made in all investigations dealing with the subject of the 
stresses upon continuous beams, which are completely 
realised in the case of the rail, whether long or short, an 
instance of the accurate application of the principles of 
theory to the requirements of construction which is by 
no means too frequently obtained. One of these assump- 
tions is that all the supports should ke either on the 
same level or upon a gradient, uniform for the total 
length of each continuous beam. The second is that the 
beam or girder should be throughout its whole length 
uniform in section. The latter condition never does 
obtain in any girder with the slightest pretensions to 
even a very moderate span, or in any properly. designed 
bridge—that is one in which sectional area is allotted 
in proportion to the variations which occur in tke 
stresses upon the members at different parts of the 
structure, simple or ccmpound. The arch, pure suspen- 
sion, and the bowstring types of girders probably effect 
as near a reconciliation as possible between the ccnflict- 
ing dictates of theory and practice. In the example of a 
rail, the condition of uniformity of section is absolut: ly 
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on the other hand, that the rail does not altogether 
satisfy another assumption put forward in treatises and 
text books as indispensable to the security of the con- 
tinuous principle, and that is that the points of support 
should be immovable. Under the circumstances, it is 
fortunate that the rail does not rigorously comply with 
this theoretical proviso, for if its points of support, that 
is the sleepers, were so solidly grounded, it would not be 
long before hammering and hard running would place the 
whole permanent way completely hors de combat. 

A much clearer idea, and a more accurate perception 
of the relation existing between a rail and a continuous 
beam or girder, will be obtained by comparing it with a 
particular system of bridge construction which was 
patented by Gerber some years ago in Germany. In 
this system, instead of the girder being unalterably con- 
tinuous from end to end, it is made continuous over the 
supports upon one side of it, only for a certain distance, 
which varies with the lengths of the span, and then 
hinged or pivoted at this point. Carried to its logical 
conclusion, this hinging or pivoting of the part overhang- 
ing the points of support gives us the cantilever. The 
Gerber system has been previously described and illus- 
trated in the columns of THE ENGINEER, October 20th, 
1893, and December 25th, 1896, and attention drawn to 
its distinguishing characteristics. Obviously this arrange- 
ment exactly represents that of an ordinary rail with 
suspended joints, and there is no doubt that the principle, 
although but rarely used, possesses some advantages 
over the discontinuous or independent girder, particularly 
when as in the case of the permanent way there is in succes- 
sion a large number of spans. Again, the hinged con- 
tinuous system of Gerber is free from nearly all the 
objections alleged against the ordinary continuous girder. 

Simplicity in an engineering design may te said to 
consist in fewness of parts, and since the term is also 
synonymous with perfection, the latter almost impossible 
standard, according to one of Euclid’s axioms, accom- 
panies the reduction in the number cf component parts 
to a minimum. There are two general methods of 
accomplishing this reduction. One is by a proper selec- 
tion and distribution of the various members in structures 
of every description, dispensing with al] superfluous or 
redundant members, and assigning to each that amount 
of material only which is necessary to impart to it the 
requisite degree of strength and resistance. The second 
method consists—paradoxical as it appears at first sight 
—in increasing three, or at least two of the dimen- 
sions of the individual members, and thus not merely 
effecting a corresponding reduction in the actual number 
of them, but also in the additional amount of material 
required to join the several parts of the structure together, 
or, in other words, to builditup. Applying this principle 
to the permanent way, it signifies that there should be 
as few joints as possible in the rails composing the track. 
This desirable reduction can be ensured either by the 
employment of rails as long as can be rolled at a reason- 
able price, and conveniently manipulated and laid in 
position, or by practically doing away with joints 
altogether by one or other process which will be sub- 
sequently alluded to. Rail joints are the weak points 
in the track, and it is a question whether it is preferable 
to annihilate them altogether or nearly so, or to seek for 
the solution of the difficulty by continual and costly im- 
provements, not only in them, but in the other parts of 
the permanent way as well. It must be borne in mind 
that the permanent way must be regarded, although con- 
sisting of several independent parts, as a whole. An 
alteration or modification of one part is almost invariably 
attended with corresponding changes in the others. In 
fact, the introduction of longer and much heavier rails 
has rendered imperative a remodelling of many of the 
tracks of our large and important lines of railways. That 
a great deal has been accomplished in rendering our 
locomotive roads safe, smooth, and fit for running over at 
high speeds is undoubtedly true, and the question is not 
now probably so much one of design or suitability as of 
maintenance. 

It must be conceded that, with respect to the 
actual character or amount of the movement or motion 
which a heavy rolling load, rapidly applied, produces 
as the joints of the rails, our knowledge is as yet 
limited. We have not up to the present time 
succeeded in obtaining that perfect and continuous 
contact of the rolling surfaces, in both a horizontal and 
vertical plane, which it is so desirable to establish 
where the fish-plates occur. It is, however, known and 
recognised that reciprocal changes of position do take 
place at rail joints, which sometimes when of magnitude 
may tend to the deformation of the road. There is, 
however, no evidence to prove whether there is any 
difference in these reciprocal movements in those 
instances in which the joint is suspended, and in those in 
which it is directly supported. It has never been 
ascertained exactly what part the fish-plates play in the 
possible deformation of the track, though their deficiency 
where plainly apparent has been traced with a fair 
amount of truth to the circumstance that there is always 
some play, however small, between the rail and the 
fish-plates. In connection with this part of our subject, 
it has been established that the efficiency of fish-plates 
is in the inverse ratio of the amount of the play existing 
between them and the rails, and that when this amount 
exceeds a certain maximum, rarely attained except in 
cases of absolute derailment, the plates become useless. 
On the other hand, there is a minimum amount of play 
which appears to exercise no evil influence whatever on 
the joint. 

The longest rolled rail which, we believe, has been 
laid on railways is 60ft. in length; although we have 
seen statements that lengths of 100ft. have been turned 
out. Patting the weight of the former at 100 lb. to the 
yard, it will weigh exactly one American ton—a very 
respectable weight for a single metal. On the Wurtem- 
berg State railways alterations were introduced in the 
permanent way, which included a new rail weighing 
88lb. to the yard and 40ft.in length. Rails of nearly 





the same dimensions as those just quoted were also laid 
down about the same time upon the lines of the Italian- 
Mediterranean Railway, which traverse the Ligurian 
Alps, and have the steepest gradients of any existing 
Furopean track. 

There can be no doubt that the principal cause which 
has delayed the adoption of continuous rails, or, perhaps, 
to better express it, of a continuous rail track, was the 
fear that the natural dilation of the material would 
deform and throw the line out of gauge. It was that 
fearful béte noire, ‘ expansion and contraction,” with its 
terrible brother, ‘temperature stresses,” beloved of 
mathematicians, theorists, philosophers, and professors, 
which held in thrall the very souls of engineers, English 
as well as continental, especially the latter. It is true 
that the scare—at least on our side of the Channel—is 
considerably mitigated, but the dread feeling is still too 
recent to be as yet buried in oblivion. It is about five 
years since the Johnson Company, of Johnstown in 
America, experimented with a rail track which they made 
continuous for a distance of some 1100ft. From March 
to September observations were recorded several times 
during each successive night and day, and not the 
slighest movement of the rails thus made continuous 
could be detected in any direction. After this satis- 
factory result the company adopted electric welding as the 
modus operandi of effecting the continuity of the rails, 
and shortly afterwards, lengths of three, five, seven, eight, 
and thirty-two miles in Brooklyn, were made continuous 
in the same manner. Some breakages occurred, as 
might have been expected, during the winter months, 
but they did not exceed 6 per cent., and have since been 
reduced to the minimum in one case of 0°18 per cent. 
Our readers may probably be aware that there is another 
and quite a different process for accomplishing the same 
purpose, known as cast-welding, which has to a certain 
extent superseded the electric method. The cast-welding, 
which is worked by the Falk Manufacturing Company, of 
Milwaukee, consists briefly in clasping the ends of the 
rails for about Sin. on each side of the joint by means ofa 
mould, and then running in molten iron so as to com- 
pletely fill the mould. After a while, the iron hardens on 
the rails round the joints and becomes part and parcel of 
the whole fixing. Cast-welding is cheaper, lighter, and 
less cumbersome than electric-welding, and equally 
efficacious in its results. With respect to the advantages 
to be derived from the adoption of the continuously 
welded track, it is not only stated that the line is main- 
tained better and more permanently in gauge than when 
comparatively short lengths of rails are used, but that 
this somewhat paradoxical result is in strict accordance 
with the dictates of theory. It is not, therefore, in long 
lengths of welded rails in which no provision is made for 
expansion that its effects—that is deformation—are to 
be feared, but in the short lengths the extremities 
of which are free to move in obedience to the rate of the 
temperature. This somewhat peculiar conclusion is 
based upon the theory that the effects of expansion can 
only be counteracted by opposing the tendency to dis- 
tortion, due to the agency of thermic action, by the 
mechanical effects of elastic deformation. This arrange- 
ment becomes impossible when short lengths of rails 
with joints are used, as in that case each part of the 
track, of only a few yards in length, would have to resist 
the whole of the thrust. While admitting that the con- 
tinuous roads may present here and there very small 
deflections from the absolutely correct line, whether 
curved or otherwise, the advocates of the welded track 
assert that the general formation will be maintained, and 
that the insignificant little bends will be perfectly harm- 
less. Both of these statements may be in the main 
correct. Unless a length of track is quite straight, ex- 
pansion and contraction will simply augment or reduce 
the curvature, and in this way compensation takes place 
which would be impossible on a perfectly straight road. 
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SHIPBUILDING ON THE CLYDE. 


DvurinG the month of June Clyde shipbuilders put into the 
water 29,250 tons gross register of new shipping, as compared 
with 35,220 tons during May, 25,350 tons during April, and 
32,740 tons during March, The total production for the first 
six months of the year reaches close on 150,000 tons, as com- 
pared with 195,000 tons for the corresponding period of last 
year. With one exception, indeed, the present half-year’s 
output is considerably less than any previous half-year since 
the decade began. The state of shipping generally no doubt 
accounts to a large extent for the falling off in production, 
but for the most part it is due to the chronic disquietude of 
the workmen, and especially to the attitude of the engineer- 
ing branches of industry towards the machine question, and 
the eight hours’ dey. Not only have owners been deterred 
from placing, and builders from accepting orders, with the 
great uncertainty of reasonable delivery confronting them, 
but even in the cass of vessels ordered, and on the stocks, 
there has been no desire to complete and launch them, but 
rather the reverse, owing to the prevailing dread of strikes 
and lock-outs which to all appearances have been imminent, 
and which now more than ever threaten. As to work on hand, 
nevertheless, the state of affairs is on the whole satisfactory. 
The contracts announced during the last two months alone 
aggregate almost 90,000 tons ; during June the figure reached 
40,000 tons. Therecan benodoubt that a larger amountofnew 
work would have been secured but for the fear of a great 
labour struggle. The larger proportion of the contracts are 
vessels partly for mail and passenger, as well as cargo carry- 
ing purposes, and therefore representing employment for all 
sections of artisans. Amongst the most important of recent 
orders may be mentioned a first-class battleship, of the size 
and power of H.M.S. Jupiter, which the Clydebank Engineer- 
ing and Shipbuilding Company, Limited, have undertaken 
to construct for the Japanese Government; six steamers, 
each of 3000 tons, which Messrs. Scott and Sons, Greenock, 
are to build for the China Steam Navigation Company; & 
large and fast screw steamer for the Irish Mail Service, con- 
ducted by Messrs. G. and J. Burns, to be built by Messrs. A. 
and J. Inglis; and a new and palatial steam yacht, 300ft. 





long, and approaching 2000 tons, to be built for Baron Roths- | 


child, by the Fairfield Shipbuilding and Engineering Com- 





pany. Roughly computed, the amount of shipbuilding wor, 
on hand, and on order, at the present time on the Clyde 
reaches 340,000 tons gross, This is probably the largest 
aggregate of work on the stocks and the books of Clydg 
builders at any corresponding period for many years past 


SMOKE ABATEMENT IN SHEFFIELD. 


Tue resolute effort commenced last year with a view to 
diminish the intolerable nuisance of excessive smoke-makirg 
in Sheffield is being energetically continued. Last week 
eleven summonses were brought before the stipendiary magie. 
trate. Several of the cases were adjourned; in others con. 
victions were obtained and orders for abatement made. The 
prosecutions were at the instance of the Sheffield Smoke 
Abatement League, which consists of a number of gentie- 
men, several of them manufacturers, who employ smoke 
inspectors of their own, and act upon their reports. It was 
objected to by the solicitors for the. defendants that the 
League was usurping the functions of the local authority, 
who were the proper parties to prosecute. The reply to the 
objection is that for a long time the Act against inordinate 
smoke was practically a dead letter in Sheffield, and it was 
not until the League sprang into existence that the local 
authority bestirred themselves. About six months ago, in 
hearing some further summonses, the stipendiary suggested 
that the League should follow the course taken by the Cor. 
poration, and before pressing for convictions give the parties 
proceeded against adequate time to put themselves in the 
right. The League took the magisterial advice. Having 
held their hands for six months, they are now resuming 
operations, and the campaign is to be continued against al! 
offenders, without respect of persons. It has been proved, 
by the experience already gained, that the work of the city 
can be carried on without so great an interference with the 
health and the comfort of the community. Indeed, at this 
mcement there is less smoke being made, in spite of the 
increased business done, than has been the case for several 
years. Undue smoke, which has long been a grimy feature 
of Sheffield, is largely caused by deficient boiler power or 
careless stoking; and it is evident that these two sources of 
the evil are being brought home to master and man alike. 
To suppress this nuisance all at once is not looked for, but 
already a good deal has been done to lessen it, and the work 
will be persistently carried on with the view of making the 
conditions of life in the city as free as possible from that 
excess of dirt which breeds disease and involves general 
discomfort. 


A RESIDENT TRAVELLER. 


Tuer Germans have invented a new sort of commercial 
traveller. He is new in two respects. In the first place he 
doesn’t travel. In the second he doesn’t work for his own 
firm; he works only for-his customers. Some people might 
call him a shopkeeper. But he doesn’t keep a shop. He 
keeps a sort of warehouse, or more properly a museum—in a 
foreign country, cf course—and there he collects samples of 
all the things that people want, it doesn’t matter who 
makes the things. They may be German, American, English, 
French, Italian—it doesn’t matter. He will sell you any- 
thing you wish for, probably at a very much lower rate than 
anyone else. We hope his action will not be misconstrued. 
Some people might call him grasping. We prefer, however, 
to believe he does it out of the kindness of his heart. We 
can imagine—to be egoistic for once—that he says to himself, 
his dog, his pipe, his frau, as the case may be, “ Ach! those 
poor English, he does not understand the commercial 
travelling, I will sit down quietly here and do it for him. 
Mein gott, is he not our relations?” It is really very good 
of him, and we feel persuaded that it will only more firmly 
weld the kind commercial chain which binds our mutual 
interests. Still, perhaps it would be better—more generous 
certainly—if Englishmen were to send their own travellers 
with catalogues in the right languages and measures, and 
suitable samples, and so save our (;erman friends the trouble 
of doirg these little things for us. 
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A Practical Treatise on Mineral Oils and their By-Products, 
3y Intryp J. Repwoop. London: E. and F. N. Spon. 
1897. 

Tuts work, which deals with the Scottish oil industry, 

is of a thoroughly practical nature, and contains a great 

deal of really useful knowledge. The subject is treated 
from a manufacturing point of view, and although entitled 

Mineral Oils, and apparently by an American, very litt'e 

is said about American petroleum or methods of refining. 

The contents are divided into eight chapters. Chapter l1., 

‘‘ Historical,” is one of the most interesting in the book. 

After a brief sketch of the early life of the founder cf the 

industry, Dr. James Young, the author gives an account 

of the founding of the various oil works in Scotland, and 
of the part played by Young and his friends Meldrum 
ard Bennie. The first works put up were worked by 
these gentlemen, and were the famous Bathgate Oil 
Works. At this time boghead coal was the material dis- 
tilled, and the solid paraffin that it contained was con- 
sidered a nuisance, and as much as possible was sent 
away in the oil, while that which separated was burnt as 
fuel. In 1854, however, Young turned his attention to 
this substance, and stored up large quantities of it, until 

in 1858 he discovered a method of retining it, and in 1859 

it became an article of commerce, being used chiefly in 

the manufacture of candles. It is impossible here to 
follow the author through his list of the works founded, 
and the various changes that took place in the industry ; 

a ccmplete list of all the oil works, many of which are 

now abandoned, is given at pages 20 to 27. Up to the 

year 1863 boghead coal was chiefly used, but in that 
year Young, finding that this material was fast becoming 
exhausted, began to distil the Addiewell shales, which 
were known to yield a larger percentage of burning oils 
than any other; and it is from shales that the oil is now 
chiefly derived. This chapter also contains some remarks 
upon the prospects and present position of the oil trade 
in Scotland, and the various causes which, in the author's 
opinion, have led to its present unfortunate state. 
Chapter II., entitled ‘‘ Geographical and Geological,” is 

a short one, and deals with the position and geological 

formations in which the various products, such as tle 





* 







































































Tee 



















3 
i 


SPIE sis gine een 


= 
Ps 
a 
cs 
rE 
ei 
¥ 
% 
4 





PPS 









THE ENGINEER 


37 





Juty 9, 1897 





—_— a 


shales, parrot, and cannel coals, &c., are found, and gives 
an account of their composition and properties. 

Chapter III, “ Theoretical,” gives a brief description 
of the chemistry of shales, and the products obtained 
py its distillation. It is an outline of the process of dis- 
tillation, and might have been more theoretical. 

Chapter IV., “ Practical,” extends over 114 pages, and 
is the most important in the book. It is divided into 
seven parts, with the following titles :—Retorts, Refining, 
Distilling, Treating, Treatment and Distillation of Oils in 
Various Stages, Pressing, and Wax Refining. After a very 
prief sketch of the process as a whole, some 53 pages are 
devoted to the evolution of the retort, and to a discussion 
of the best form for distilling shales. The author shows 
that the horizontal retort is not so well suited for the pro- 
duction of crude oil as the vertical form, and also that it 
required more attention in working. Among the first 
advances made in the distillation of shales were :—(1) 
The adoption of a vertical retort, (2) the use of vertical 
retorts with elliptical cross section, and (3) the introduc- 
tion of steam amongst the distilling shale. Mr. Redwood 
then gives a description of the various forms of vertical 
retorts that have been used, and the results of their 
working; the advantages and disadvantages of the 
Henderson. and Young and Beilby retorts, and the 
respective yields of both oil, and sulphate of ammonia is 
pointed out. Under the heading of refining, the appara- 
tus used in the distillation, the various products obtained, 
and the processes generally followed are described. 
“ Treating’’—under this head, the soda and acid treat- 
ment of the various distillation products is detailed; and 
under that of ‘‘ Pressing,” the treatment of the paraffin 
wax, and its separation. The next heading, ‘‘ Wax Re- 
fining,” explains itself. There is a useful table on page 
166, showing the various steps in the distillation, from 
the crude shale to the various marketable products 
obtained. 

In Chapter V. there is a description of the manufacture 
of ammonium sulphate from ammonia water. The 
author reminds us that for many years the ammonia 
water obtained in distilling shale was regarded as a 
nuisance, and that its value as a manure was first 
discovered by Rober’ Bell, who first placed sulphate of 
ammonia obtained from this source upon the market in 
1865. The chapter contains a practical account of the 
manufacture and the apparatus used in the production of 
sulphate of ammonia. The two next chapters, VI. and 
VIL, entitled respectively ‘ Distilling” and “ Treating 
Data,” treat of the following subjects :—Pressure stills, 
condensers, air versus mechanical agitation, recovered 
acid, soda tars, treatment of waste water, &c., and con- 
tain much useful information of a practical kind. 
Under the title of ‘‘ Laboratory,” Chapter VIII. we have 
a description of some of the most practical methods of 
testing the various products found in the oil works. 
This chapter is likely to be useful to others besides the 
works’ chemist. We notice that Mr. Redwood says very 
little about the flashpoint of oils, and gives no opinion 
upon the question of the desirability of its being raised, 
but as the subject is well treated in several other books 
this is of no consequence. With regard to viscosity Mr. 
Redwood says, “‘ Mineral oils of the same specific gravity 
often vary greatly in viscosity, and, as the higher the 
viscosity the less quantity of oil usually is necessary to 
lubricate a given piece of machinery, it is to the interest 
of the consumer to buy his oil by the viscosity test 
rather than by the specific gravity.” He is of opinion, 
however, that it would be unwise to give the preference 
to an oil on the strength of the viscosity only, as the 
viscosity is considerably affected by the ‘cold test” of 

the oil, and the viscosity should therefore always be con- 
sidered in reference to this test. A table is given at 
page 221 to show the viscosity of an oil of the same 
specific gravity, but giving different cold tests also gives 
different figures for the viscosity. For instance, an oil 
of specific gravity 876, giving a cold test of 27 deg., 
has a viscosity of 228, but with a cold test 43} deg., and 
the same specific gravity, gives 247 for viscosity, and so 
on. The method of taking the melting points of wax, or 
mixture of waxes, and stearine, is described, and also a 
very useful series of tables giving the melting points of 
various mixtures of wax and stearine used in the paraffin 
candle industry, and the proportions per cent. in which 
the waxes of various melting points must be mixed with 
stearine of different melting points in order to obtain a 
mixture of any definite melting point. Methods are given 
for determining the oil in wax, the dirt in wax, water in 
wax, and the testing of burning oil, kc. Under “‘ Testing 
Ammonia Water” the author points out that chemical 
analysis points to the presence of more ammonia than is 
actually present in the water, the reason being that when 
the Young and Beilby retorts came into use, the ammonia 
water obtained was richer in oily bases. and the standard 
acid used for titrating was neutralised by these bases; it 
is therefore now usual to add some caustic soda to the 
sample taken for analysis, in order to neutralise the 
carbonic and sulphuric acids which hold these bases in 
combination ; by this means they go up into solution in the 
naphtha, and the results obtained in the laboratory then 
agree with those obtained in the works, with the excep- 
tion of a slight working loss. The other subjects treated 
are :—Sulphate of Ammonia, Boiling Points, Purification 
of Crude Oil, Reporting Results, and difference between 
Works and Laboratory Results, Chrysene, the Extraction 
of Phenols from the Soda Tar resulting from the once 
run oil soda treatment, the Extraction of Oily Bases, 
Preparation of Normal Paraffins and other useful matters. 
The work ends with a very useful index of patents from 
Young’s patent taken out in 1850, to the year 1889, a 
short description of each being given. This isa very useful 
feature of the book, as to those interested in the oil industry 
it should save considerable time. Taking the work as a 
whole, we think that it is calculated to be a very valuable 
addition to the library of the oil chemist, and should also 
be of use to those chemists or engineers who may in the 
course of their work require to obtain practical know- 
ledge of this subject, The characteristic feature of this 








treatise is its eminently practical method of treating the 
subject, many useful hints and much practical informa- 
tion are to be found in its pages. The only fault we find 
is that the arrangement is, in our opinion, rather con- 
fused—the same subjects appear under different headings. 
Under the heading ‘‘ Retorts,” for instance, is given a 
great deal of the process of distilling. No doubt the 
subject is a difficult one to arrange, as the various pro- 
cesses hardly admit of any sharp separation. The illus- 
trations are good, and mostly drawn to scale, and we 
have found very few mistakes in the text. Oa page 233 
‘“* Methol” is evidently intended for methyl orange. We 
think it is a pity that English manufacturers continue to 
use such an antiquated instrument as Twaddell’s hydro- 
meter; itis far better to use an instrument that gives 
the specific gravity direct. In conclusion, we can safely 
recommend this work to all those interested in mineral 
oils from the practical point of view, as a useful book 
of reference, as Mr. Redwocd writes with a thoroughly 
practical knowledge of his subject. 


Hydraulic Cement: Its Properties, Testing, and Use. By 
FrepDERICK P, Spatprnc. New York: John Wiley and 
Sons, 1897. 

THERE are not so many books of recent date dealing with 
the important and highly special subject of cement of 
the hydraulic class as to make one receive a new-comer 
with that sigh of satiety which is the appropriate greeting 
for many literary bantlings. If, then, we are glad to 
have an account of modern progress and practice in the 
evaluation of hydraulic cement, we are disposed never- 
theless to abate in no way the keenness of our scrutiny, 
for in a limited field a single bad and inaccurate book 
will do more mischief than a score of worthless compila- 
tions in one already well occupied by works of recognised 
merit. 

Holding this view it is pleasant to be able to say that 
Mr. Spalding’s little book is, in our opinion, carefully and 
accurately written by one having a good knowledge of 
his subject, and that it includes ample reference to all 
noteworthy experiments and opinions published within 
the last few years. There are, of course, certain things 
which we conceive to be errors and blemishes; but the 
book as a whole is well worth reading by all interested 
in its subject. 

The book being written by an American naturally con- 
tains a good deal of information concerning those classes 
of cement which are used largely in the States and but 
little in this country. This has not prevented due atten- 
tion being given to European products. Thus, though 
American ‘“ natural” cements are spoken of at length, a 
useful chapter is devoted to hydraulic lime, of which 
only a small quantity is made or used in America. 

The manufacture of hydraulic lime is carried out on the 
largest scale and in the most systematic way in France, and 
our manufacturers here might learn useful lessons from a 
study of French practice. It is in this first chapter that 
one detects that the author’s knowledge of chemistry is not 
his strong point. He quotes with apparent acquiescence 
a statement that calcium carbonate is decomposed to 
form caustic lime at a temperature of 440 deg. Cent. (7.e., 
about the boiling point of sulphur). No doubt calcium 
carbonate has a tension of dissociation at this tempera- 
ture; but we are disposed to think that if manufacturers 
were to content themselves with so mild a heating, the 
working off of a kiln would be an hereditary proceeding, 
and that the lime when obtained in the third or fourth 
generation would be too costly a material for any but 
exhibition purposes. 

In like manner two analyses of trass and puzzuolana 
are given on page 22. stated in decimal parts of unity 
instead of in percentages. They have a very quaint 
appearance, and their singularity is increased by a 
tolerably obvious misprint. 

The classification and constitution of cement are ade- 
quately dealt with, and full credit is given to Le Chatelier’s 
work, which, though long ago recognised in these columns, 
is only slowly being accepted in Europe as the most pro- 
bable explanation of the fundamental properties of cement 
which has yet been published. That most pernicious 
term, ‘“‘hydraulic index,” is freely used by the author, 
although he at one point shows that he is fully aware 
of its fallaciousness. The fact that many American 
‘“‘natural”’ cements are strongly magnesian is noted, and 
it is truly stated that when burned at a suitable tempera- 
ture they are useful and trustworthy materials of construc- 
tion for certain classes of work. The setting and harden- 
ing of cement, as expounded by Le Chatelier, are clearly 
dealt with, and a useful chapter is devoted to the ques- 
tion of the soundness of cement and the causes of its 
occasional instability. Recognised methods of testing 
cement neat and with sand occupy Chapters V. and VI. 
and VII., the last being occupied by a description of those 
special tests for soundness which have done so much to 
improve the quality of cement within the last ten years. 
Among these M. Deval’s method is included, but the 
author appears to have no practical experience of it, and 
he does it less than justice. On the other hand, Mr. 
Maclay’s pat test, which is a modification of the late 
Mr. Faija’s most useful process, is fully described. Mr. 
Maclay appears also to have annexed M. Deval’s test, 
and, truly, equipped with that and with his modification 
of the Faija pat test, he should be in a position to detect 
any cement perceptibly unsound. A curious translation 
appears on page 185, where ‘‘ a feeble solution of calcium 
chloride” is spoken of. Itis not always accurate to render 
* faible” by “ feeble.” Under ‘“ special tests’ chemical 
analysis is spoken of as a poor criterion of the quality of 
acement. Here the author’s comparative ignorance of 
chemistry makes his opinion of little value; but the 
truth of the matter is that, in the hands of the inexpert, 
an analysis of cement is often not only useless, but mis- 
leading, while to the specialist it is of the highest signifi- 
cance and importance. A very quaint translation of a 
pleasingly literal nature is given of an obsolete method 
of cement analysis; regarded as comic relief, it is dis- 





tinctly good, but as a serious contribution to an important 
subject its value is not overwhelming. 

The book is completed by a clear, sensible section on 
cement mortar and concrete, and by an appendix giving 
sundry American specifications for cement, which are 
not greatly different from those in use in this country. 

We have already praised Mr. Spalding’s book; we 
repeat that, regarded as a whole, it is a good and useful 
contribution to a scanty literature. It may be improved 
by collaboration with some expert cement chemist and 
by greater care in translation from certain of the original 
papers which are quoted at length. 
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THE ENGINEERING CRISIS ON THE CLYDE. 


FotLowinG upon the strike in the London engineering 
shops, lock-out notices were received by the Federated em- 
ployers of the Clyde district, in common with those of other 
centres, on Monday evening last, and in most cases were posted 
on - gates of the works before stopping time on Tuesday 
night. 

The members of the Boilermakers’ and Iron Shipbuilders’ 
Society, who in deference to the orders of their executive 
are not in any way taking part in the stoppage of work in 
the London district, are of course being followed in this by 
the Clyde members. As none of the other societies actually 
involved in the London strike have any sort of status on the 
Clyde, it is therefore only members of the Amalgamated 
Society of Engineers who will be directly affected by the 
notices of dismissal. But of this class of artisans quite 6000 
in number will be affected by the first notice, and the pro- 
spect of spending the Fair holidays on strike pay someof them 
consider is not altogether a misfortune. The feeling 
amongst them asa body seems to be that, while in favour 
of an eight-hour day, the time is neither ripe nor opportune for 
so aggressively fighting for it. They will do nothing, however, 
to hamper their executive in the struggle entered upon, as 
they cherish the belief that a universal working week of fifty- 
one hours will eventually be conceded by the employers. 
The fifty-one hours week, readers may be reminded, was 
gained by the Clyde workmen, after agitation, in 1872, and 
lost in 1879, owing to the bad state of trade and the dissatis- 
faction amongst their own number, as well as on the part of 
employers, at being handicapped by the working week of fifty- 
four hours, which was still retained in England. Had the 
English workmen, following their Scottish brethren, agitated 
for and secured a fifty-one hours week, the chances are that 
employers would by this time have looked with less disfavour 
on @ forty-eight hours week. As it is, they seem absolutely 
determined to resist any reduction in the working hours 
whatever ; and there can be no doubt they will carry out the 
procedure laid down by the Federation of discharging suc- 
cessive 25 per cents. of their engineering workmen on the 
dates prescribed. 

No decisive action has yet been decided upon by the 
engineers on the Clyde regarding retaliatory measures, or 
otherwise, to the action of the employers in posting up the 
lock-out notices affecting 25 per cent. of their number. The 
policy recommended by the Executive Council of the Amal- 
gamed Society of Engineers and the bodies associated with it, 
viz , the immediate stoppage of all overtime of any kind, the 
organisation of lock out committees, and a retaliatory notice 
for all men to cease work simultaneously with the 25 per cent. 
already under notice, is likely to be adopted, although local 
circumstances may in some measure make the committees of 
the branch societies avail themselves of the discretionary 
latitude allowed them by the Executive Council. The precise 
date, for example, upon which notices take effect is somewhat 
complicated in Glasgow, Greenock, and Port Glasgow, by the 
fact that at the two latter ports the annual summer holidays 
are being held, and that the Glasgow Fair holidays begin on 
Thursday week. 

Writing later, our correspondent says that at a meeting of 
the Clyde District Committee held on Tuesday night, it is 
said that a decision was come to that the recommendation of 
the Executive Council to strike work immediately the first 
25 per cent. are paid off should be adopted. If this be so— 
and it is merely following its precedent elsewhere—W ednes- 
day morning of next week will see—nothing intervening— 
6000 engineers, and almost 2000 labourers, idle on the Clyde. 
To all appearances this is but the prelude to a cessation 
which will disastrously affect all classes ofartisans, and bring 
about the paralysis of industry generally. 








Ir is said that the roller-ship Ernest Bazin, has after 
several trial trips, attained a speed of six knots. This compares 
very indifferently with the 37-knot speed expected by the inventor, 
but is probably nearer the average anticipation, 
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THE LANCASHIRE STEAM MOTOR CO.’ LAWN MOWER AND SMALL PORTABLE ENGINE 


THE ROYAL AGRICULTURAL SHOW. pore = ye to ase _ suction of air which , on the machine in such a manner that the bulk of the 
v : extracts the hollow grains, knotted straws, &c., the best | weight is on the main roller; and the machine, being nearly 

The ge a ig a ~ ~ a ee grain passing on into the foot of the elevator which feeds Saieaaal, is easy to turn. The boiler is malities, 
= 7 mas ie a ——— “ee hae ek One. iy th ury ** the cylinders at F. G is a rotary self-cleaning screen, containing sixty copper tubes of special make and a copper 
A ag rs * q h ci os a a ae 4 - eg which removes from the barley round seeds slightly larger | fire-box, the shell being made of mild steel, and the whole 
c th a nas , meat Stee ees yor n asi reguiatcr; in diameter than the grain itself, and also heavy sand or tested by hydraulic pressure to 300 lb. The safety valve 

» the delivery spout for the large substances, peas, Xc.; dust that may escape the dresser section. The grain | is set to work at 150 lb. Water is fed to the boiler by a 
then passes to the in- pump, and is first passed through a heater and delivered 
dented cylinders, which | to the boiler at a temperature of about 180 deg. 
extract the broken or Steam is generated by the use of ordinary lamp oil 
round seeds of the same | as fuel, which is burned in the fire-box of the boiler 
diameter as the barley, by a burner similar to the burner of a naphtha lamp. 
the broken stuff being de- | Oil is forced to the burrer by compressed air at a 
livered into the trough | pressure of about 15 1b. By this means a high degree of 
H, and the best clean 
grain at J. 

Messra. James B. Petter 
and Sons, Yeovil, showed 
for the first time a simple 
combination of oil engine 
and pump. We give an 
engraving of this appar- 
atus on this page, from | 
which the construction 
will be apparent. An 
advantage claimed for this 
arrangement is that it can 
readily be converted into 
an ordinary oil engine for 
driving purposes, by re- | 
i moving the crankshaft | 

2 Co pinion. Such a useful | 
SSS fs little plant as this should | 
find a ready sale for small | 


water supply purposes. _——" 
The Lancashire ‘Steam COOK'S HAND-POWER TIRE BENDER 


heat vg waalsitiog tele | combustion is obtained, and steam is generated quickly. 
steam parcel van, which | The oil and water are carried in the cylinder immediately 
was awarded one of the | in front of the engine. The small portable engine—also 

shown on this page—is made in three sizes, 2-horse 


Society’s silver medals, | . 
also showed steam lawn | POWer, 4-horse power, and 6-horse power. 


mowers and small port-| Messrs. Bamford and Sons, Uttoxeter, had a large 
able engines and boilers display of implements, of which the “No. 5 Royal” 
of novel design. The lawn | mower may be taken as an excellent example. Another 
mowers are made in three and more recent design of central geared mower has the 
sizes, 25in., 30in., and | gearing arranged in the body of the machine in such 
es eee 36in., the weight of the | manner that the og of - - is pcan — the me 
, largest being only 17 cwt. | of cut, consequently very light in work and easy to 

nn ee eee The tees an above | operate, the oiler for the connecting rod and the con- 

and D is the spout for the. tail grain. E is a trunk | give an excellent idea of the arrangement. The engine is of | struction of cutter-bar are similar to the No. 5, and the 
through which the barley falls’ on leaving the screen, and | the compound type, and, together with. the boiler, is fitted | spring bar seat is attached in suitable manner to balance 
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the machine. Amongst the new implements at this 
show, Messrs. Bamford entered several of their new 
sifters which are attached to the Rapid grinding mills. 
One of these combinations is shown in the engraving on 
page 38. The satisfactory manner in which they 
separate the coarser portion of the ground meal, com- 
pined with the simplicity of construction, should render 
them a valuable addition to this class of machine. 

The West’s Patent Power Tire Setter Syndicate, Lon- 
don, had in operation their machine for shrinking or 


| 
| has pointers on either side, and bringing them opposite the 
| pointers on the register. This machine has all the rollers in 
| gear, so that it is impossible for a tire to slip, even if the 
| rollers are greased. It can also be used with single or 
| double purchase on the same machine. The engraving 
shows the socket on the gear wheel arranged for single 
purchase. 
The secretary of the Society has received a letter from 


| the Duke of York, the outgoing President of the Society, 
| thanking the Council and all the officials for the assist- 


tightening cold tires on wheels by hydraulic pressure | ance and support which has been rendered to his Royal 
applied externally. This machine is illustrated in the | Highness during his year of office. The letter concludes 


accompanying sectional drawings. The machine consists 


| as follows:—‘It gave me great satisfaction to visit the 


of a circular bed-plate, with six arms which support a | magnificent and highly interesting show which we have 
heavy weldless steel ring A. Inside this ring are eighteen | just held at Manchester; and I heartily recognise the 


hydraulic rams B, having long horizontal faces narrow- 


| valuable services rendered by the honorary director, the 


ing radially towards the centre of the machine, on which | stewards, the assistant stewards, and the Society’s per- 


the wheel rests when the machine is in operation, and 
vertical faces curved so as to form an exact circle. The 


Side Elevation. j 

















| manent officials, as well as by the Local Committee, in 


bringing the Manchester meeting of 1897 to so satis- 
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WEST'S TIRE SETTER 


external butt end of the ram forms a hollow cylinder in 
which are the piston C, and packing pieces or followers 
D. These being attached to the ring by the piston screw 
E, retain this end of the ram in position. The other end 
is held down to the bed-plate by cleats or gibbs F, which 
pass through a slot in the bed-plate, in which they have | 
sufficient play to slide backwards and forwards. The 
underside of the ram slides on the bed-plate at the points 
X X, the sliding surfaces being carefully machined to 
ensure accuracy and minimise friction. Towards the 
narrow or front ends of the rams a circular race, con- 
centric with the vertical face, is turned, and into this 
race short segmental sliding pieces or ‘‘eveners” G are 
fitted, being so arranged that each ram is connected to 
each of the adjoining rams by one of them. As these 
eveners are an accurate fit, this arrangement necessitates 
all the rams travelling concentrically, and ensures the 
curved vertical faces maintaining an accurate circle. | 
When the machine is in operation the pressure is com- 
municated from the pump through the main pressure 
pipe H to the pressure chamber J, from which it is dis- 
tributed through the radial pipes K, and bends L to the 
ram cylinders. The motive fluid employed is oil, the | 
pressure being derived from a three-throw hydraulic pump | 
of special design. 
Mr. William Cook, of Yaxley, near Peterborough, exhi- | 
bited, amongst other appliances, an improved hand-power | 
tire bending machine, shown on the preceding page. 
It will be observed that a register is placed on the side | 
of the adjusting roller, so that the person using it can set | 
the machine to the thickness and diameter of the tire | 
required by simply raising or lowering the roller, which | 


factory a conclusion, despite all the difficulties occasioned 
by the weather. I shall ever remember my year of 
office as President of our great national Society with 
feelings of the liveliest pleasure, particularly as it con- 
cluded with the most successful show, both as regards 
the receipts and the number of visitors admitted, of any 
in the annals of the Society.” 








THE NEW WESTINGHOUSE BRAKE FOR 
EXPRESS TRAINS. 


Tue Westinghouse Air-brake Company, of Pittsburgh, 
U.S.A., is now introducing a special brake of higher 
efficiency for use on express trains, and the brake has already 
been in service for some time on the Empire State express of 
the New York Central Railroad, and the Congressional 
Limited express of the Pennsylvania Railroad. It uses the 
ordinary quick-acting brake apparatus as now almost 
universally applied to passenger locomotives and cars, but 
has a pressure- ting device, which is the only addition 
required to convert the quick-acting brake into the high- 
speed brake. The superior stopping capacity is obtained by 
increasing the air pressure in brake reservoirs and train pipe 
from 70 1b., as now used, to 1101b. per square inch, and this 
new brake will stop a train in two-thirds the distance 
required to stop a train equipped with the best quick-acting 
brake. By this means, not only are trains enabled to stop 
within shorter distances, but they are enabled to obey the 
signals with greater promptness. Signals are placed at safe 
distances from danger points, but must still be sufficiently 
close together to prevent interference with train service by 
unnecessarily retarding trains at remote distances. The 


trains would make it necessary to increase the distance 
between signals, but for the adoption of a more effective 
brake on the faster trains. 

As already noted, the new brake has simply a higher air 
pressure, and an additional pressure-reducing valve. As to 
the former, the apparatus on the locomotives enables the 
engines to use either pressure, according to the character of 
the service to which they are assigned. The valve remains 
,inactive in all service on regular applications of the brake, 
unless the pressure in the brake cylinder should rise above - 
the standard of 60 lb, when it acts to release the excess 
pressure. Thus in all service applications of the brake the 
cylinder pressure is limited to 60 1b., regardless of the pressure 
in the train pipe and the auxiliary reservoirs. In an 
emergency application, as in case of danger, the violent 
admission of a large volume of air from the train pipe to the 
brake cylinder raises the pressure more rapidly than it can be 
discharged through the service port of the valve, and the port 
thereby becomes partiallyclosed. This restrictsthe discharge of 
air from the brake cylinder in such a manner that the pressure 
in the cylinder does not become reduced to 601b. until the 
speed of the train has been very materially decreased. 
Having a high pressure in the train pipe, an emergency 
application of the brakes almost instantly fills the brake 
cylinders with air at nearly 85 lb. pressure, and the pressure 
of the brake-shoes upon the wheel is increased about 40 per 
cent. beyond that obtained by the quick-acting brake. When 
the cylinder pressure after such an application has fallen to 
60 lb., it remains at that pressure until the brakes are 
released by the engine-man. The wheel pressure is just 
below the point at which it would skid or slide the wheels, 
and thereby reduce the braking efficiency. On nearly all 
express trains there are cars having six-wheel trucks or 
bogies, and on all wooden cars of this kind the brakes are 
fitted to all the wheels, it having been conclusively shown 
that to apply them to only four wheels of a six-wheeled truck 
—or only eight of the twelve wheels of a car—impairs the 
braking power 30 per cent. For the same reason the loco- 
motives of such trains now very frequently have brakes 
applied to the truck or bogie wheels, as failure to do this 
impairs the full stopping efficiency of the brakes by nearly 
10 per cent. 








A NEW SLIDE VALVE FOR LOCOMOTIVES. 


A NEW design of Trick valve and valve seat for locomotives has 
been designed by Mr. H. Watkeys, Master Mechanic of the 
Chicago Indianopolis and Louisville Railway, and has been applied 
with satisfactory results to four engines now in service. The 
device is shown in the accompanying cut, taken from the Railway 
Master Mechanic, and it will be seen that the valve is a modifi- 
cation of the Allan valve with relief passage, as used on some 
American express engines. In the cut A A are the bridges of the 
valve seat of our ordinary cylinder casting ; B B is the false seat 
required to fit the new valve to an ordinary cylinder ; C C is the 
valve ; D D is the yoke of the valve stern ; E E are grooves cut in 
the seat to assist lubrication. 

The new valve is shown as actually applied to the ordinary 
cylinder casting, cored with a steam port on either side of the 
single exhaust port, so that it is necessary to putin a false seat, 
B B, 2in. thick, having ports suitably arranged for the openings in 
the valve. This makes it necessary also to raise the steam chest 
2in., and accordingly a filling piece 2in. thick is placed under the 
steam chest. For new work the ports can, of course, be cored in 
the cylinder casting to fit the openings in the valve, and then th 
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valve seat and steam chest would be of the same height as in th 
ordinary design. 

The valve is shown as central on the seat, and the exhaust edge 
of the steam ports are line and line with the inside edges of the 
valve, so that if it is considered that the valve is moving from right 
to left, the left steam port is about to open for exhaust. The 
double exhaust port, however, is covered 4in., so that after the 
point where the interior of the valve is opened to the exhaust 
steam the valve must travel 4in. before the exhaust port begins to 
open. The exhaust port being double, the area of the port which 
is uncovered by a certain movement of the valve is twice the area 
that would be uncovered were the port single, and a freer exhaust 
must therefore result. The double exhaust port and single steam 
port would be no better than if both ports were single were it not 
for the arrangement which makes it possible to open the exhaust 
side of the steam port in. by the time the valve begins to uncover 
the exhaust port. The claim made for the valve is that the steam 
can be held in the cylinder during a longer portion of the strok* 
—except for the steam, which expands into the inside of tb~ 
valye—because when the valve begins to uncover the exhaust port 
the required opening is given by one-half the travel of the valve 
required for the single exhaust port. As to the lubricating 
grooves, it is reasoned that they are soon filled with water or oil, 
or a mixture of both, and that the face of the valve is coated each 
time the valve passes over them. 








Tux Diamond Jubilee has been a pretext for anything 
and everything, and it will be long before we hear the last echoes 
of it. One of the most interesting of the schemes brought up at 
the present juncture is that for a central railway station for 
London. The idea, as many of the readers of THE ENGINEER 
will be aware, is not altogether a new one, and was, indeed, pro- 
pounded many years ago bya byegone City of London officia’, 
and read by him in the form of a paper before the Institution. _He 
proposed the Farringdon-road, and the spot on which the City’s 
markets now stand as the site; but the idea was thought a 
Utopian one, and never descended from the heights of academic 
discussion to the regions of practical considerations. Nor, indeed, 
is the revived project, with its Jubilee label, furnished forth with 
plans and estimate, by which alone could it wear any appearance 
of business. Bat the idea is current, and the splendid dream of 
everyone changing at one vast central station for everywhere is 
once more floating through the minds of railway men. And 
although ‘vested interests” and other inimical considerations 
have necessarily grown enormously since the project was first 
mooted, the abiding interest of it is that in these latter days a very 





increase in the speed of trains and the number of express 


large proportion of ideas is apt to come to fruition. 
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MUNICIPAL ELECTRICAL ASSOCIATION. 





In our last impression we carried our report down to 
the reading of Mr. Gibbings’ paper, on ‘‘ Municipal Aids 
to Wiring.” 

In the discussion upon Mr. Gibbings’ paper, Mr. 
Nesbitt said that his political views led him to wish 
the municipality to do everything, but his business 
instincts were opposed to it. With respect to free wiring, 
he thought that if a corporate body were to undertake 
such work so as to make a profit, they would require 
looking after, just as a contractor does at present. He 
thought powers would have to be obtained from the 
Board of Trade to borrow money to carry out such work, 
and it was unlikely that such powers could be obtained 
at present. 

Alderman Higginbottom, of Manchester, said that they 
were at present in the happy position of being unable to 
supply the demands for light as fast as they came in, 
therefore they had no need in Manchester to trouble 
about the question of free wiring for at least four or five 
years. Personally, he did not consider that the munici- 
pality should undertake such work. Large schemes 
such as electric tramways and the supply of gas, or 
electricity, were proper subjects for a corporation to deal 

with. 

Councillor Pearson, of Bristol, said the position in 
Bristol was very similar to that in Manchester, the chief 
difficulty was to supply the consumers. He was opposed 
to the idea of the city undertaking wiring. The wiring 
contractors were the best possible canvassers for the 
electric light station. If a period should arrive when 
they had a superfluous amount of current it would be 
time enough to consider the question of free wiring. As 
to hiring out motors, the city would need to apply to the 
Board of Trade fo: further borrowing powers. 

Mr. Quin, of Blackpool, had decided to adopt the 
system of free wiring and the maximum demand indicator. 
The greatest aid was to give the best customer the best 
reduction in terms. In Blackpool they had a shifting 
population, and the tenants would object to spend their 
money in wiring other peoples’ property; therefore, in 
order to get the customers, they had decided to do the 
wiring free, and charge a rental upon the cost. He should 
give no reduction for power supply. 

Alderman Calvert, of Hudderstield, agreed with Coun- 
cillor Pearson, of Bristol, that it would be a mistake for 
the municipality to undertake the wiring of buildings. 
It would be necessary to get a guarantee from the land- 
lord to take the current. He knew of no town where 
the gas or water companies carried out the internal 
piping in the houses. Something should, however, be 
done to induce landlords to wire new houses. 

Mr. Barnard, of Hull, said that Hull was in the same 
happy position as Manchester and Bristol. The City of 
Lancaster undertook to supply gas piping and electric 
wiring, but the result was very unsatisfactory. 

Alderman Miles, of Bolton, was opposed to free wiring, 
but under the advice of their late engineer, Mr. Rider, 
they had given aids to customers by enabling them tospread 
the cost of wiring over several months. As chairman of 
the Gas and Electric Lighting Committee he was bound 
to ask the gas consumers to take up electric lighting, 
therefore the system referred to had been introduced. 
He considered that the Corporation should take the 
service in free, and should charge no meter rents. Costs 
of electricity should not be reduced for motive power. 
They should carry out the wiring of buildings, as such a 
lot of jerry work was now being done by contractors. 
The chairman of the Electric Lighting Committee of the 
Bedford Corporation stated that it was found there were 
a very large number of inferior lamps in use in Bedford, 
and complaints of the quality of the light were frequent. 
They had decided to offer a discount for accounts paid 
within the month, and the discount took the form of a 
present of new efficient lamps for old ones. He did not 
believe in free wiring, and considered the wiring 
contractor the best possible canvasser. Builders were 
now beginning to put electric wires into new houses. 

Mr. Talbot, of Nottingham, had desired to abolish 
meter rents, but this would have involved the abolition 
of gas meter rents, which brought in £7000 per annum, 
so the proposal had to be abandoned. They charged for 
current 6d. per unit for the first hour of maximum 
demand, and 4d. for every succeeding hour. If the Cor- 
poration undertook wiring they would have to put in gas 
and water pipes also. 

Mr. Kershaw, of Shoreditch, said that his vestry had 
entered into two contracts, one with a Free Wiring 
Syndicate, and another with a Penny-in-the-Slot Meter 
Syndicate. He thought the free wiring people would act 
as efficient canvassers, and the small shopkeepers who 
used light for long hours would be got hold of. They 
should charge less per unit for day load, whether the 
current were used for light or power. He gave further 
details, which we have already referred to in our descrip- 
tion of the Shoreditch undertaking last week. 

Mr. R. Murray, of Worcester, said that three years 
ago he began to let out motors on hire; he proposed 
to abolish meter rents, but at present had only reduced 
them. They used the maximum demand system, charg- 
ing 6d. per unit for the first hour, and 24d. per hour after- 
wards. He thought it mistaken policy to charge a high 
price for the first two hours. A new lamp, either 8-candle 
power or16-candle power, was given as adiscountforevery 
50 units used, that was about equal to a lamp for every 
900 hours of burning; these are given every six months. 
He thought the Corporation should not do free wiring, 
but might possibly come to terms with a free wiring com- 
pany. In reply to a question by Mr. Mordey, the speaker 
stated that the motors hired out varied from ,',-horse 
power in barber’s shops to 30-horse power, and a total of 
80-horse power were let out at present; these were of 
three different types, all monophase motors, on a current 
of 100 periods. The motive power is supplied on a 

separate circuit, and was charged for at rates varying 


At 1:15 p.m. a luncheon was given to the members of 
the Association and other guests in the Town Hall by 
invitation of the Manchester Corporation Electricity 
Committee ; and at 3 p.m. there was a reception by the 
Electric Lighting Committee of the Corporation of Man- 
chester at the Dickinson-street Station. The members had 
an opportunity of inspecting the station, and also some of 
the inspection boxes in the roadway, and the sub-stations. 
Various large works were also open, amongst them being 
Messrs. S. Z. de Ferranti, Limited, Oldham; Messrs. 
Mather and Platt, Salford (to members only) ; Galloways, 
Limited; Hans Renold; National Telephone Company ; 
General Electric Company, «c. 

In the evening the Association dinner took place at the 
Grand Hotel, with the President in the chair. After the 
usual loyal toasts had been honoured several songs were 
sung by members. In replying to the toast of the 
electrical manufacturers, Mr. S. Z. de Ferranti said he 
feared that a very serious labour war was about to begin, 
and the liberty of producers might be assailed. The 
price of labour would, no doubt, be augmented ; how then 
was the price of electrical plant to remain the same? 


follow the lead of the United States, and to standardise 
patterns and to produce repetition work. Engineers 


was to be kept low. 
On Thursday, the meeting was opened at 10a m., with 


Gibbings’ paper was continued. 

Mr. Wordingham, of Manchester, said the Corpora- 
tion might, in his opinion, very properly act in a con- 
sultative capacity, but he thought no private company 


come between the Corporation and the consumer. Services 
should be made without charge, even if beyond the 
stipulated 60ft., as the main was the best canvasser, and 
one consumer should not be required to pay for a service 
from which, doubtless, several other consumers would be 
fed. A discount should be allowed for long hours of con- 
sumption, but not for a day load, simply because it came 
on in the day time. He thought Shoreditch was not 
wise in having so many systems of payment, and believed 
that those undertakers who gave lamps as a discount 
would have a good deal of trouble with their system. In 
the United States the companies contracted to give light, 
and therefore replaced lamps, but he thought this system 
would not recommend itself in England. 

Mr. Gibbings then replied, and said that he must not 
be supposed to advocate all the points he had brought 
up. Items seven and eight he had had te combine 
together, and these were what he had recommended to 
his corporation. It would be necessary to obtain borrow- 
ing powers if free wiring were to be undertaken. He did 
not himself recommend free wiring, but he would like to 
have the power to wire and also to hire out motors. The 
gas companies had made large profits by letting out 
stoves. 

As time was getting short, the following papers were 
taken as read :—‘‘ Public Street Lighting,” by H. L. P. 
Boot, borough electrical engineer, Tunbridge Wells; 
** Street Lighting by means of Rectifiers,” by C. D. Taite, 
borough electrical engineer, Southport; *‘ Street Lighting 
by Electricity,” by S. E. Fedden, electricity mains super- 
intendent, Edinburgh. 

‘*PuBLIC STREET LIGHTING.” 


The author considers that superior illumination should be given 
in streets, and he endeavours to carry out electric lighting for that 
purpose at the same cost as previously obtained for gas, Street 
lighting should be taken in hand as soon as a supply of electricity 
is started. For wide streets the arc lamp should be placed in the 
middle of the roadway, and the posts should never be at greater | 
distances apart than 100 yards. He gives the following table | 
showing the distances apart of the arc lamps in various towns :— 


Chelmsford 


80 yards. 


Cardiff 55,70 yards. 

Newport .. . 70 yards, 

Blackpool .. 50 yards 

Portsmouth .. 90/100 yards. 

eee 45/90 yards. 
Kingston-on-Thames .. - 110 yards. 
Londonderry... .. .. 75/300 yards. 

Brighton.. 70 yards. 

Hanley 60/70 yards. 

Bedford .. 40/6) yards (glow lamps.) 


From the table it wiil be seen that few towns seem to be of the 
same opinion as to the correct distance. This is in many instances | 
influenced by the following points :—(a) Economy, or the desire to 
displace as many gas lamps as possible with one arc, (4) the 
position of side streets off the main, It is also a disputed question 
as to what is the most efficient candle-power for an arc lamp to 
give, for we find that the watts consumed—granting that the 
Jamps are of a fairly equal efficiency—in various towns is different ; 
the author’s experience has been that the best effect for the 
money can be obtained by using rectified arc lamps of 500 watts, 
or alternating arc lamps taking 570 watts. 

The author gives the following table of arc lighting details :— 





— 


the capital outlay is heavy, the efficiency poor, and that separatg 
plant needs separate repair iteme. There is, according to the 
author, every chance that this system will become obsolete, (I) 
By motor generator ; but he is not aware of any station that js 
operating by this method. (+) By rectifiers, This is far ang 
away the best method of lighting the public streets for the follow. 
iog reasons :—(1) The are lamps require no more energy than the 
direct current lamp. (2) They give a higher candle power, (3) 
The lamps require very little attention, probably on account of the 
fact that there is sufficient vibration to keep the lamp feeding, ang 
prevent the mechanism sticking. (4) The capital outlay is not g 
heavy as a separate plant or motor generator. The repairs item 
is exceedingly small where properly managed, in fact in tho 
author's special case the rectifiers have not cost 1d. since the day 
they were put down, (5) The constant current transformer gyp. 
plied executes its work in a most efficient manner, and regulates 
the current perfectly ; even when 75 per cent. of the lamps are 
turned out. (6) They have the advantage of keeping the units 
working at their highest efficiency, as during the hours of dark. 
ness, the public and private supply can be run off the same 
busbars. (7) Little attention is required, in fact, no more than 
if a high speed plant were running, the rectifying commutator only 
requiring oiling occasionally. Disadvantages: — There is, of 
course, a certain liability of the motor running out of synchronism, 
thus causing the rectifying commutator to ‘‘ flash over :” this js 
especially noticeable when the load is coming on rapidly, also 





The only solution of the difficulty he could see was to | 


must be content to take standard apparatus, and not | 
specify peculiar construction, if the cost of production | 


such as a Free Wiring Syndicate should be allowed to | 
570 and in the latter 500. Valuable data as to the actual costs o/ 


when the motor is new. (D) Using the same plant entirely as 
supplies the private age To alternate current engineers this 
seems the easiest solution of the problem, and now that manufac. 
turers are placing upon the market alternating current lamps that 
are equal to direct current, it seems where extensions to the 
public lighting are required, provided the private supply cables 
are already laid, this system will be largely adopted. 

He favours the system of switching on the separate lamps, and 


. 2 : : - | thinks this should be done by the policeman on his beat, as t 
the President in the chair; the discussion upon Mr. } tortie | Le a’ 


plan has worked satisfactorily in Tunbridge Wells for the last ix. 
teen months. He believes the rectified alternate current the best 
for arcs, but from tables of cost it appears that the capital outlay 
for alternating arc lamps is £35 per lamp against £62°9 for rectified, 
The cost of supplying energy to the same, including interest and 
sinking fund pag is £18°2 per alternating lamp against £189 
per rectified lamp. The watt consumption in the former case is 


are lighting in Tunbridge Wells are also given ; in these the cost of 
energy is put down at 2d. per unit, but the author considers that 


| this would be reduced if lighting were extended, 


‘“ Srreet LIGHTING BY RECTIFIERS.” 


‘The author remarks that series arc lighting by means of rectifiers 
is now becoming so general that a few facts will be of interest. 
The author has had special opportunities of studying the subj-ct 
at Southport. 

The constituent parts of a rectifying set, as used for series arc 
lighting, are a synchronous motor, a commutator having the same 
number of sections as the motor has poles, and mounted on the 
same shaft, and a constant current transformer. ‘he latter is, 
perhaps, the most interesting part of the whole apparatus, its 
construction is so simple and its automatic regulation so perfect. 
Since the introduction of rectifiers, about three years ago, into 
practical work at Portsmouth, their use has spread very rapidly, 
so that at the present time they are being employed at no fewer 
than ten electricity supply stations, and they have been specitied 
for at least three more stations now in course of construction, 

The advantages to be obtained by the use of rectifiers are, 
efficiency, small up-keep, and small floor space occupied. ‘The 
electrical efficiency of a rectifier where a number of lamps are 
run in series is high ; at Southport forty-three 15-ampére arcs ure 
worked in series ; the input given to the rectifier—including both 
the motor and the constant current transformer—averages 33 units 
per hour ; the output is 15 ampéres at 2050 volts, or 30} unite, 
giving an efticiency of rather over 93 per cent.; that is at full 
load. At half-load the efficiency is still good ; the units per hour 
required with twenty-two lamps burning are 17°5, and the output 
is 15 ampéres at 1020 volts, giving an efficiency of 87°4 per cent. 
The above tests extended over several months, the power taken by 
the rectifier being measured by Thomson-Houston wattmeters, 


| and the output by a Kelvin voltmeter and two Nalder ammeters, 


It will be noticed that the yew power per lamp at full load is 
767 watts, and at half-load nearly 800 watts ; in order, therefore, 
to test the accuracy of the results obtained from the wattmeters 
tho engine was indicated with (1) forty-three lamps burning ; 
(2) twenty-two lamps burning. The average results of three se‘s 
of diagrams taken in each case showed a difference of 20*4-horse 
power, that is to say, when twenty-one lamps were cut out tho 
power required from the engine was reduced by 20°4-horse power, 
thus confirming very closely the results obtained from the watt- 
meters. 

With only one or two rectifiers running at once, the writer 
has not found it necessary to employ any extra labour, or in 
fact any specially skilled labour, to keep the apparatus in order. 
The attendants very soon pick up the special points which it 
is necessary to keep in view in order to obtain satisfactory 
running. Amongst the most important of these is to keep th 
brushes well trimmed and accurately set, and to be careful to sce 
that the commutator is clean, 

In conclusion, the author points out that an even turning 
moment on the crank shaft of the engine is essential. 


‘“SrreeT LiGHTiInG py Evectriciry.” 


The author gives a short account of the street arc lighting in 
Edinburgh, which is on a somewhat extended scale for a city 
which only adopted electric light two years ago, and in the author's 
opinion its introduction has been an almost phenomenal success. 

he number of lamps now in use are:—Crompton Pochin low 
tension, 240; Brockie Pell, 82; Crompton Pochin rectified, 147 ; 
making a total of 469 lamps, and there are about 150 more to he 
put up this year. 

All the lamps have worked ina satisfactory manner. The repairs 
and maintenance of 300 lamps for one year amount to £150, or an 


| average of 103, per lamp por year—that is to say, about 5 per cent. 




















from 13d. to 3d. per unit. 











Distance apart in | Capital outlay per Cost to electricity | Number of hours Price charged per 
= ss eee eee oe yards, lamp. works, burning. lamp. 
Name cf towa. ~ ~ = _ $$$ |§ ——_—_—_—_——— - 

Arcs. descent. ini Incan- | Incan- rae Incan- Aves Incan- ye Incan- 
ae descent. Arcs, | descent. sad descent. mw descent. = descent. 
Chelmsford eget Cae 578 50 _ | —_ —_ 3687 3687 £22 10s. £2 68.101. 
are 52 _ 55-70 _ £34 _- £32 — 3824 _ £18 a 
OO Sa -~ 70 -- £48 £18 10s. -- 2787 _ £25 _ 
Blackpool .. .. .. | 105 — 50 | £47 _ _ 2000 —_ 4°8d. per unit 
Portsmouth .. .. | 264 482(82-C.P.) 90-100 -- £40 1}d, per unit. 1800 2165 £18 - 
Halifax .. «.| IL | 22 (82-C.P.)| Placed on ly in « p2 £19 £2 - _ Till 11.30 | 11.30to | 4}d. per unit 
spa ces. | daylight. 
Derby .. .. .. «| 47 | 4(50-0.P.)| 45-90 Pie, 1 — ; o— 2d perhr — 3500 | 44d. per unit 
| arcs 
Kingston-on-Thames | 36 | 2 (82-C.P.) 110 45 1269 3s, 4d. | _ £14 10s. £3 3400 — £20 £3 102. 
Londonderry .. .. | 174 _— 75-300 _ £108 | _ £12 6s. — 3000 £20128. 5d cost 
Brighton .. .. ..| 252 580 (8-C.P.) 70 40 £55 | £2 58 £27 78. £3 28, 3864 _ | Aver. pri ce 3°44d. 
| | for both kinds 
Hanley «see «| €0 | 80 (16-C.P. | 50-140 wit h a small £50 £6 with- £16 at) £8 3200 -- £16 £3 
and 25-C.P.) lamp mid|way 60-75 | out larger a’ } 
i } column (2.5 p. unit 
Bedford .. .. ..| — | 850. Two 40-60 - -_ | £8 - ~ ~ 2}d. per unit plus 
8-C.P. ortwo standing charge 
100-C.P. on of £1 5s, 9d, 
| one post. 


He then considers the question of generation of current for arc | of the cost of the lamp. The annual charge for arc lamps was £20 
lighting under the following headings:—(«) Ssparate direct | in 1895, and £18 in 1896, and the committee, acting on Professor 
current high-tonsion plant, with ares in series, and concludes that Kennedy’s advice, has decided to further reduce the price in 1897 
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to £16 per lamp, partly because of the liberal way in which the 
lighting had been taken up in Ejinburgh, and partly because of 
the low cost of generating. The lamp-posts, which were manufac- 
tured by Messrs. Mackenzie Bros., of Edinburgh, are 28f', high 
and weigh 18 ewt., the height of the arc from the ground being 
93, All lamps are suspended at the same distance from the 
ground, and ia the author’s opinion this gives the best effect with 
regard to surrounding buildings, though on the Continent he 
believes they are placed at different heights, according to the 
nature of the streets and buildings. The posts are placed from 
50 to 60 yards apart, the variation in distance being necessary in 
order to utilise lamps in side streets by placing them at corners 
where possible. : j 

Princes-street, which has shops on one side only and gardens on 
the other, is lighted on the shop side with 15 amptre 750 watt 
lamps, and there is a splendid line of thirty-five arcs from the 
west end of Princes-street to Calton Hill, nearly a mile in length. 
Tae width of the street in 95ft., but the light is excellent on 
both sides, and it is quite easy to read a newspaper on the tramcars. 
Of course, opinions differ as to whether it would not have been 
better to light the street from both sides, but the effect as it is 
now is very fine. The other streets are lighted generally on both 
sides, except where circumstances, such as the presence of cellars, 
&c., would not allow it. In the case of very wide streets, how- 
ever, the posts are placed down the centre. The lamps are 
10 ampere 500 watt Crompton Pochin and Brockie Pell lamps. The 
low-tension lamps are run in the ordinary way, four in series at 
930 volts; but it is hoped, as scon as the change is made to 
460 volts, to get nine lamps in series, because, after adding the 
extra lamps, there will still be 30 volts to spare, there being now 
four on 230 volts, and it will still be possible to have some line 
resistance to keep the feeding steady. At the present time five 
lamps have been run in series on 230 volts in some streets, but the 
results have not been satisfactory. Switches are placed on the 
positive end of every four lamps, and the trimmers are responsible 
for the switching on and off of their all-night lamps, night and 
morning. A man on a bicycle goes round at twelve o'clock to 
switch off the half-night lamps, and it takes him over an hour to 
get over his seven mile circuit, : 

Edinburgh experience of rectifiers is that they are very tricky, 
because, when one goes wrong, or a fuse blows, the others which 
are running are apt to follow suit, run out of phase, flash over, 
cause the lamps to pump, and eventually stop. It is then neces- 
sary, either to switch all the lamps out, or to run alternating 
current through them, with the result that either the town is in 
darkness or the lamps are damaged. ‘I'ne author would suggest, 
asa means of getting over this difficulty, a continuous current 
motor alternator with a rectifying commutator attached for each 
circuit. A good alternating arc lawp is badly wanted to cope with 
arc lighting on a large scale, so that circuits of forty or fifty lamps 
in eeries might be run direct off a 2000 or 3000 volt alternator, 

Tower ladders are used when trimming the lamps, Each lamp 
required two men in ordinary weather, and these trim from fifty 
to sixty lamps, according to the district. In high winds, however, 
it takes in some very exposed places as many as five or six men to 
hold on to ropes lashed to different parts of the ladder to keep it 
from being blown over. The ladders are a great source of trouble 
and expense, and seem to fall to pieces in a very short time from 
the jolting on the granite setts, and the author does not consider 
them at all satisfactory, as they have to be practically rebuilt 
after six or nine months’ use. Some good method of lowering the 
lamps, so as to enable them to be trimmed from the ground, is 
badly needed. 

Tae author gives curves in the original, showing the results of 
two years’ running. These show the very rapid growth of private 
lighting and the relatively slow growth of are lighting. In con- 
clusion, he expresses the hope that his paper will impress on every 
electrical engineer and municipal committee the importance of are 
lighting on a liberal scale from the very commencement of any 
electric light undertaking. 

The discussion upon all these papers was taken at once. 

Mr. Gay, of Islington, thought that the whole discus- 
sion turned upon rectifiers, and he would like to have 
heard a little more about the low tension system, 
which was only alluded to by Mr. Fedden. Mr. Taite 
spoke of the small cost of maintenance of rectifiers, and 
Mr. Fedden considered rectifiersas ‘‘ tricky.” At Isling- 
ton they had five rectifiers, and he must say they worked 
very well. With a high tension alternating system one 
had the choice of three evils—separate plant for street 
lighting, rectifiers, or transformers, and he thought recti- 
fiers were the least evil. Although he was assured before 
he had used them that the working of rectifiers was sim- 
plicity itself, he had found them very tricky, and they 
got out of step with a very moderate variation in pressure. 
An alternator with rectifier could not safely be put in 
parallel with an alternator having no rectifier. As to the 
cost of upkeep, he did not like to dispute Mr. Boot’s 
assertion that it was nothing at all, but at Islington the 
wear and tear of the commutators was very heavy. Mr. 
Fedden had spoken of the difliculty of trimming lamps. 
He (Mr. Gay) thought lamps should not be lowered for 
trimming. Overhanging lamps require two trimmers. 
He recommended loose climbing irons, and was envious 
of Edinburgh with its large number of are lamps. 

Mr. Tonge, of Preston, said his company had 42 
low-tension arc lamps. These were, however, only of 
the 5-ampére size, and were run four in series on the out- 
side wires of a three-wire system with 220 volts. For 
trimming he used a tower ladder attended by one man 
and a lad, and he preferred the overhanging bracket. 

Councillor Pearson, of Bristol, said his city was about 
to extend its system of arc lighting. They used direct 
current, and had 100 lamps at present, but would soon 
have 800 lamps; the Corporation would be the best 
customer, taking 300 lamps at £12 each per annum. It 
had been found that the 100 lamps were run off one 
engine of 100-horse power, and the revenue had been 
£3500, while the earnings of the remaining 1800-horse 
power used for private consumers was only £9000. This 
had induced them to lower the price for the arc lamps. 
Incandescent electric lamps for street lighting were, in 
his opinion, useless. The illumination should be such as 
to overwhelm the gas lighting altogether, and are lamps 
must be used. 

Mr. Quin, of Blackpool, when at Brighton, had charge 
of 250 arc lamps, and ran five in series on 220 volts, he 
had rectifiers also at Blackpool. He was surprised to see 
that in Edinburgh only four lamps were used in series on 
230 volts, and the author spoke of using nine in series on 
460 volts; he should use eleven on such a circuit, getting 
41 volts at the lamps. A good alternating current lamp 
had not yet been produced, and was badly needed ; it 
must be very different from those now in use. All the 
authors had spoken of rectifiers, he had four, and agreed 
that they needed very careful attention, but he considered 
that by their use the problem of street lighting for alter- 
nating currents was solved. Tower ladders might be 








avoided; he had about 200 arc lamps at Brighton, each of 
which could be lowered for trimming by means of pulleys 
and wire rope, 

Mr. Stewart, of Derby, considered street lighting very 
important, and if the number of lamps was great the 
annual cost could be kept low. There appeared to be a 
consensus of opinion that rectifiers were good. At Derby 
they had a separate plant for street lighting, and he felt 
that it would be a rather risky thing to add rectifiers to 
such asystem. He proposed to put in motor generators, 
and should have the same trouble in synchronising as 
with alternate current machines. 

Alderman Miller, of Croydon, said their station was 
only opened in September last, and Professor Kennedy 
was the consulting engineer. The system was similar to 
that in use at Edinburgh; they had at present 46 arc 
lamps on two circuits—one for a half-night load and the 
otker for a full-night load—with Ferranti rectifiers. In 
Croydon they used the tower ladders, and the arc lamps 
were of the overhanging type, giving very good results. 
They hoped to make a profit in the first year. 

Mr. Steinitz, of West Ham, thought the enclosed arc 
type of lamp was well worth attention. He was about 
to put up 88 of the alternating type, and these would 
only require trimming every 130 to 150 hours. The are 
is larger than with the ordinary lamps. One author 
recommended posts 23ft. high, but he had found 16ft. to 
18ft. amply sufficient. An ordinary ladder was used for 
trimming, and a lamp taking 570 watts appeared to give 
quite as good a light as an alternating current lamp of 
15 ampéres. He had not adopted rectifiers. 

Mr. Andrews, of Hastings, had fifty-two arc lamps on 
three miles of sea front, every other lamp on a different 
circuit, two circuits serving the whole number of lamps; 
there was a separate transformer for each lamp placed in 
the post. The capital cost was, therefore, somewhat 
high, being £4700. The company was a private one, and 
it received £25 per lamp per annum, and lost by it. It 
could not borrow money under 6 per cent., and the depre- 
ciation was heavy. It had paid £300 a year for carbons, 
and the total expenses were £1000, whereas it only received 
£1300. At this rate the price received for current was only 
0°6d. per unit, including standing charges, and he should 
be glad if anyone could show him how to make a profit on 
such work. The current supplied for arc lamps represented 
one-half the total current sold, and brought in only £300; 
whereas the other half sold to private customers brought 
in £4000 to £5000. His company had been unable to 
pay a dividend, and charged its consumers 8d. to 9d. 
per unit; therefore, it was clear that these persons paid 
for the lights on the sea front. Without public lighting 
a profit could have been made. Comparing the cost of 
are lighting at Brighton, it appeared that there each 
lamp cost the Corporation about £27 7s. for current per 
annum. 

Mr. Mountain, of Huddersfield, observed that it. was 
very little use to compare the cost of arc lighting in 
southern towns where coal was dear, with northern towns 
where it was cheap. He considered that public lighting 
could be done in Huddersfield at 14d. per Board of Trade 
unit. and thought that glow lamps should be used in 
side streets, otherwise the latter must be left to gas. He 
had had a double filament lamp in use which gave a 
better volume of light than the ordinary lamp. He 
thought it most undesirable to have different types of 
plant in one station, and considered alternate current 
ares fed off the mains the most satisfactory. 

Mr. Sutherland, of Hanley, used rectifiers, and had 
trouble with them at first, as they required careful 
adjustment. When on the Brush machines, they require 
setting to 100 volts on the motor, but on the Ferranti 
machines to 80 volts only. He believed the trouble was 
caused by the engines and not by the rectifiers, as he 
had two engines of the same type, one of which was in 
bad order, and the rectifier would not work with it, but 
after the valves were repaired the results were perfectly 
satisfactory. He made a test to find out the difference 
in fuel consumption with alternate current lamps and 
rectified current lamps, and from midnight to 7 am. he 
saved 10 ewt. of coal with the latter type. 

Mr. Chamen, of Messrs. Crompton and Co., asked 
why Mr. Taite had not used a watt meter on the rectified 
side of the plant. Mr. Fedden had asked for a good 
alternating current lamp. He believed a good many 
were used in series in Worcester, fitted with a special 
compensating coil. Single arc lamps could be used on 
100-volt or even 200-vo!t circuits if a special device were 
used, somewhat resembling a transformer, and a 15- 
ampére lamp could be worked thus with about 10 ampéres 
off the mains. Alternate current lamps gave a poor light. 
At the Agricultural Hall, Islington, the body of the 
building was lighted with direct current 10-ampére arc 
lamps, and it was decided to light the galleries also. The 
directors did not wish to increase the plant, so 15-ampére 
alternating arcs were put up and fed off the public supply 
mains, but the illumination was found most unsatis- 
factory. In order to get the same illumination with an 
alternate current lamp as had already been obtained with 
10-ampére direct current lamps, from 20 to 25 ampéres 
had to be used, so they were removed and the direct 
current plant was increased. 

Mr. Murray, of Worcester, said he had fifty-five arc 
lamps, and had every confidence in the use of alternating 
current lamps in series, as these were used by the late 
firm of J. E. H. Gordon and Co., in Bray, with 1000 volts. 
Messrs. Crompton and Co., carried out the work at 
Worcester, and he had a maximum of 10 lamps in series, 
and he intended to use a booster if he required more in 
series. 

Mr. Jeckell, of South Shields, used rectifiers, but found 
they required first class attention, the alternate current 
lamp undoubtedly gave a poorer light than the direct 
current lamp for the same consumption of watts. The 
question might be put in this way: Which would be the 
cheaper system, to use rectifiers, or to supply a larger 
current to the relatively inferior ordinary alternate 
current lamp? If rectifiers are used the attendants must 








be of a superior class. Suppose 60 are lamps were to be 
installed, and the annual cost of the rectifiers worked out 
at £108, would the cost of supplying extra current to 
ordinary arc lamps exceed the amount? 

Alderman Miles, of Bolton, objected strongly to the use 
of arc lamps for street lighting. He thought the posts 
far too high, and too far apart, dark shadows were caused ; 
he preferred gas-lighting, but cited the illumination of the 
Avenue de l’Opera, in Paris, when lighted by Jablochkoff 
candles as being good. He thought Manchester very 
badly lighted. 

Alderman Dickinson, of Cheltenham, said that the last 
speaker represented the joint Gas and Electricity Com- 
mittee. He was glad to see that there was in Manchester 
a separate Committee for each supply. They had fifty- 
five arc lamps in the streets of Cheltenham, and they 
were much appreciated. By next Christmas they hoped 
to have 200, and to double that quantity by the Christmas 
following. All are alternate-current lamps, with a trans- 
former in the base of each lamp-post, and the annual cost 
is £19 10s. per lamp. 

Alderman Calvert, of Huddersfield, said the Electric 
Lighting Committee should be separate from the Gas 
Committee. They desired to get the best possible means 
of illumination, whether by gas or electricity; he had 
faith in the latter. 

Mr. Wordingham, of Manchester, said that as Alder- 
man Miles had referred to the lighting of the Avenue 
de l’Opera in 1878, he might say that he had just been over 
in Paris himself, and the lighting of that fine thoroughfare 
was splendid; the system consisted of lamps on tall posts 
in the centre of the road, 100 yards apart, while on each 
side there were other lamps on shorter posts 30 yards 
apart and opposite each other. He had purposely 
delayed the public lighting in Manchester, as the demands 
from private consumers were so enormous; but with 
regard to Albert-square, he might say that the ratepayers 
now obtained by means of the arc lamps five times the 
light previously given by gas for exactly the same cost. 

Mr. Taite then said a few words in reply, and Mr. 
Fedden said that to show how tricky rectifiers were, he 
night say that he had six in his station, and the primary 
fuse in one melted; the result was that all the rest followed 
suit, and the whole of the street lamps were extinguished 
suddenly. 

The next paper, on ‘ Electricity Meters,” by Mr. T. P. 
Wilmshurst, borough electrical engineer, Halifax, was 
taken as read, and the discussion followed. The following 
is an abstract of the paper :— 

The author alludes to the importance of the electricity meter, 
and points out about fifteen conditions which he regards as essen- 
tials, Before defining a commercially accurate meter, he remarks : 
—The Sale of Gas Act requires that ‘‘no meter shall be stamped 
which shall have an error of more than 2 per cent. in favour of the 
seller and 3 per cent. in favour of the consumer,” and the author 
believes that, when new, at any rate, all the well-known gas meters 
are within this limit. In the case of water meters there are no 
limits fixed by Parliament. The best makers, however, will 
guarantee their meters to bave a variation not exceeding 24 per 
cent. from the mean—an extreme range of 5 per cent.—though 
the accuracy seems to fall cff somewhat rapidly at low loads. 
There are few modern electricity meters which are not correct 
within the above limits. The author has adopted the following 
standard of variation, and almost all manufacturers appear to be 
able to easily comply with the specification :—At full or half load, 
2 per cent. from normal; at quarter load, 3 per cent. ; at one- 
tenth lead, 4 per cent, And no meter is accepted in which this varia- 
tion is exceeded. So far as the author is aware, no definition of a 
“correct” meter has yet been given by the Board of Trade. 
The rules of the London County Council contain the following :— 
‘*A meter shall be considered to be correct when the registration 
shown by the dials is within 2} per cent. of absolute accuracy at 
all points above one-twentieth load or 1} ampéres.” 

A good meter should start without fail on not more than one- 
fiftieth of its maximum lead. In this respect the energy meter, 
as distinguished from the quantity meter, seems to have a decided 
advantage. 

It is hardly necessary to observe that any form of meter that 
requires periodical winding up should be avoided. Contacts and 
commutators, though working we'l fora time, will eventually be 
a source of trouble. The use of mercury, unless entirely enclosed, 
is a disadvantage. A momentary short circuit is liable to cause 
the mercury to fly about inside the meter, even penetrating to the 
train of wheels. 

There are several so-called energy meters on the market, which 
hardly deserve the name, One type, when used on arc lamp cir- 


| cuits, runs considerably slow; nor is this all, for if sufficient 


inductance be introduced into the circuit, the direction of rotation 
of the meter will actually reverse. This fault will have to be 
eliminated before this type of meter can be considered to approach 
perfection, as a consumer has only to switch on a choking coil 
across his mains on retiring to rest, in order to wind back the units 
he has consumed during the evening. He may even go further 
than this, and present an invoice to the undertakers for current 
supplied to them ! 

The following figures show the actual shunt losses in various 
modern meters :— 


Hookham alternating meter 1°5 to 2°5 watts. 
Thomson watt-hour meter .. .. . 2°8 to 8°38 watts. 
Westinghouse watt-hour meter.. 1°3 watts. 
Edmondson zero-torque meter .. .. 1 watt. 
Electrical Company’s meter (about) 1 watt. 
Scheeffer(about) .. .. .. .. .. 1 watt. 


Taese figures are approximately correct, but vary somewhat for 
different sizos, The main coil losses, on the other hand, are as a 
rule quietly ignored. It is by no means an unknown thing for the 
C2 R losses to be between 12 and 16 watts, and these losses have 
their maxima at times of heavy load, when their importance is 
relatively great. In the case, therefore, of an installation in which 
there is a heavy demand for long hours, the main coil losses may 
quite possibly far exceed those in the shunt. While on this sub- 
ject it may be well to note that the only meters which have yet 
received the approval of the Board of Trade are those in which a 
shunt coil is absent. The most serious objection to the energy 
meter, and one which is far more important than the shunt losses, 
is the possibility in this type of running on the shunt alone. The 
author has observed this defect in over 6 per cent. of the energy 
meters received from the makers. The great importance of the 
point lies in the possible loss of confidence of the consumer in the 
apparatus, the correct registration of which determines his 
quarterly bill. 

In the Edmondson alternating current meter, the principle cf 
which is similar to the Siemens dynamometer, the torsion of a 
spring is balanced by the torque due to the attraction between the 
main and shunt coile, The shunt formsa closed circuit, and, when 
the lamp circuit is open, no current can pass through the main 
coil. There is no initial torque, and no registration can therefore 
possibly take place, In spite of the fact that there is no initial 
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torque until the lamp circuit is closed, the meter commences to 
register at 4, of its capacity, and is, moreover, extraordinarily 
accurate throughout its range. 

At the present time the number of meters in use in this country 
is somewhere in the neighbourhood of 100,000. Of these about 
70 per cent. are quantity meters, 30 per cent. being of the energy 


type. It is parhaps only natural that the direct current station 
engineer should not attach so much importance to the use of an 
energy meter as the alternating current engineer, especially when 
the average voltage kept up does not exceed the declared pres- 
sure, and one finds, therefore, that in direct current stations the 
quantity meter largely preponderates. In alteroating current 
stations, some idea of the relative esteem in which the two types 
of meter are held may be gained from the fact that there are 
about 25,000 quantity and 20.000 energy meters in use. 

Tae author applied to various central station engineers for their 
opinions on the relative values of meters, and gives in the original 
a number of their replies. He then describes a new type of energy 
meter recently brought out by the Westinghouse Company, which 
measures true watts on alternating circuits under all conditions 
met with in practice. He lays stress upon the necessity for testing 
all meters before sending them to a consumer’s premises, and 
points out that the test should be made with the cover in position. 
Neglect of this may cause a serious error, 


The President (Mr. Wordingham) remarked that very 
little advance had been made recently in the design of 
electricity meters. At the last conference Sir Courtenay 
Boyle had expressed a wish to obtain any available data 
on the subject of meter reading. 

Mr. Venner criticised some of the results tabulated by 
the author, believing that some were obtained from 
specially good samples, and others from an average of a 
number of different apparatus. He agreed that the 
shunt losses were not serious, but that the drop in volts 
was much more serious. The meter was the one piece of 
mechanism subject to criticism by all parties. 

Mr. Giles, of Blackburn, alluding to small consumers, 
said the service cost from £3 to £5, and if the meter cost 
£5 it was a large capital outlay. He hoped that soon the 
cost of electricity meters would compare more favourably 
with that of gas meters. There was a very appreciable 
drop in volts in some meters. 

Mr. Evershed, of London, said that most engineers 
overlooked the drop in volts in meters. In continuous 
current meters at full load it might be only 1 volt, but in 
alternate current meters for 10 ampéres he had known 
2:5 volts to be exceeded. He tested a direct current meter 
of this size and found the drop to be 0°96 volts, but the 
same meter with alternate current gave a drop of 5 volts. 
Running on the shunt should be impossible. Meters 
for large quantities, which needed to be accurate over a 
long range, could never be cheap. Piece-work prices 
were rising, and the skill of the workmen was not in- 
creasing in the same ratio, so prices could not fall. 

Mr. Talbot, of Nottingham, said that with the Cham- 
berlain and Hookham meter he had had great trouble, 
as if the meter were placed in a damp place the insu- 
lation became so low that they had to be removed and 
dried every fortnight. Of the Ferranti meters he had to 
return 10 per cent. of those delivered, as some were as much 
as 15 per cent. out of truth. However, the makers paid 
carriage both ways, and he was told the bad meters were 
sent to Manchester, where they were not tested at all. 
Messrs. Chamberlain and Hookham were now giving 
better insulation, and he had never known them to be 
incorrect more than 2 to 2$ per cent. The price of 
meters was decreasing. 

Mr. Atkinson, of Ferranti and Co., Limited, said that all 
he could say about the Ferranti meter was that a very 
small number were returned for recalibration, and he 
believed that the railway companies were responsible for 
the injury caused to some of the instruments. 

Mr. Tonge, of Preston, had found the Ferranti meters 
good, and had only sent back about 2} per cent. of those 
received. He had given up using watt-meters. 

Mr. Elphinstone agreed with Mr. Evershed that the 
price of meters could not be lowered. Heshould be glad 
if the large users, such as the engineers present, would be 
good enough to point out the weakest parts of the meters, 
so that these might be strengthened. 

Mr. Quin, of Blackpool, used to find about 30 per cent. 
of the Chamberlain and Hookham meters stopped every 
week. A good many meters would also run on the shunt. 
When the pressure was raised from 100 to 200 volts, it 
was easy to alter the winding. The starting current of 
the Shallenberger meter was very large originally, but he 
has added a shunt coil which enables the meter to start 
with one 8-candle power 200-volt Jamp. whereas pre- 
viously it would not start with one 16-candle power 100- 
volt lamp. 

Mr. Andrews, of Hastings, said the commutator was 
the part which wore out first in the Thomson-Houston 
meter. He had curves plotted of the readings of the 
meters, @ process which enabled him to check the figures 
very much more easily than when numerals only were 
recorded. 

Mr. Sutherland inquired why the meter for large 
currents should cost so much more than that for small 
currents. The mechanism was precisely the same 
except the coils. 

Mr. Bastian, as a manufacturer, said that calibration 
of meters cost a good deal, and he thought that some 
type of electrolytic meter might now be used satisfac- 
torily. 

Mr. Wordingham, president, was anxious to point out 
that Manchester was not the dumping ground for bad 
meters, as Mr. Talbot had insinuated. He had instituted 
most careful tests, and thought it best to adhere to one 
type of meter as much as possible. He used the 
Ferranti meter very largely, and was glad to find that 
the starting current did not increase even after pro- 
longed use. He used Thomson- Houston meters for 
motor work. 

Mr. Wilmshurst, in his reply, said that he had heard 
the electric meter described as the ‘‘ Ananias in the 
cellar.” He believed meters now started on lighter loads 
than formerly, and he did not like permanent magnets in 
such apparatus, 

The next paper, ‘‘ Prepayment Meters,” by Mr. H. W. 


taken as read, and we give, because of its importance, a 
rather long abstract, with a diagram of the meter. 


Those electricity supply undertakings of municipalities which 
have been in operation for a few years, have reached a definite 
stage in their growth when they have to consider seriously the ex- 
tension of their undertakings. Their stations have been built, 
and their mains have been laid, with the objact of supplying 
primarily the crowded business‘portions of the towas, and during 
the first two or three years their hands are full connecting up the 
customers who are eager to have their shops and offices supplied. 
Bat at the end of that period'they have gleaned most of their 
harvest here, and to maintain the rate of increase of their lamp- 
connection they have to seek fresh woods and pastures new. 

There are two extensions which immediately suggest themselves, 
viz., the outlying suburban districts on the one hand, and the 
thickly-populated districts on the other. At the present time the 
tendency i: to cater for the former and to neglect the latter. 
This, the author will endeavour to ‘show, is neither a wise nora 
proper policy. The extensions to the outlying districts require 
very large expenditure on mains, and possibly some change of 
system. The capital outlay ie consumer is very great, as the 
houses are more scattered, and the revenue per lamp connected is 
low, as it will be largely residential lighting, where the maximum 
demand will not exceed about one-third of the number of lamps in- 
stalled. But there is in the — districts, which are usually much 
nearer the supply station, a class of supply where the number of lamps 
installed is practically a register of the maximum demand, which 
demand is used with unfaiing regularity from dusk to ten or 
eleven o'clock, or even after, and where, with the prepayment 
meter, may also be secured that great commercial desideratum, 
viz., cash with order. 

It is evident that the people themselves have not the money 
to spend in installation, and if they had they would not care to 
lay it out in this way, as their tenure is so precarious. ‘The land- 
lords are not likely to go to the necessary outlay ; and so a free 
wiring scheme forms a necessary corollary of extensions in these 
districts. The prepayment meter is even more of a necessity, and 
is the only thing which will make;such extensions commercially 
possible, Many people would far rather pay a fixed price per lamp 
per annum if they could. With the aid of this devics, if the 
current is charged for at 6d. per unit, one has only to tell them 
that an eight-candle power lamp will burn for five and a-half or 
six hours for a penny, and ‘they will be delighted with it. The 
author is informed that the London Gas Light and Coke Company 
alons had, a short time ago, over 150,000 consumers on this 
system upon their books, and between 16,000 and 17,000 more 
waiting their turn to be joined up. 

There are certain essential features of a prapayment electricity 
meter which the author will now proceed to consider. Firstly, he 
reiterates that it must be cheap, for, as has already been referred 
to, the number of lights on each meter will usually be few, and 
the revenue earned will be small, and to be productive of gain the 
capital outlay per consumer must be kept down. ‘The author 
suggests 40s. as an acceptable price, and 50s. as an outside figure ; 
and considers that an expression of opinion from the Association 
will be desirable in the matter, that manufacturers may know 
what is expected of them. Farther, the meter must be of a 
reliable nature, solid and strong, with as few parts as possible, as 
it will not be put under a glass case, and may, indeed, be treated 
on occasion with more vigour than respect, It should also be 
capable of storing up several ‘‘ penn’crths”—or whatever the unit 
of payment may be—so that advantage may be taken of any 
desire on the part of the customer to provide against a rainy or 
foggy day. It is essential that it should be fairly accurate, though 
an error of one or two or even five per centum is better than a 
high price and absolute accuracy. It is, further, more in accord- 
ance with the ideal that it should be a watt meter rather than an 
ampere hour indicator, as any deviation of the voltage from the 
normal will have an appreciable effect on the duration of the 
pennyworth, 

Some there may be who will doubt whether the Local Govern- 
ment Board will grant permission for a loan of this kind, for it is 
evident that free wiring forms a sine gud non of the programme, 
Bat, though they may impose a somewhat shorter period for the 
repayment of the loan, the author cannot see why they should 
object. 

‘The first practical forward step towards the realisation of the 
prepayment meter was the invention of Bastian and Hodges, 
whose patent No 2224 of 1896, describes what is really a prepay- 
ment device attached to an ordinary meter, This constitutes a 
kind of half-way house between the ordinary meter and the pre- 
p3yment meter pure and simple. The disadvantage of this 
apparatus is that its cost is altogether beyond what has been laid 
down by the author as practicable, and probably that is the 
reason why the meter has not, to the author’s knowledge, been 
bought by local authorities, It is, however, exploited by a 
syndicate in connection with a scheme of free wiring, and they 
have connected up or have on order some 5000 lights on this 
system in the St. Pancras Vestry. 

The author then gives a description in detail of several types of 
prepayment meters, and states that the most promising of the 
forthcoming apparatus is one patented in the names of Ellis and 
Atherton. 

The whole apparatus is very simple and ingenious, and seems to 
promise to achieve great success. The vita! parts consist of a 
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ordinary type; 40s., as suggested by the author, was g 
very low price. 

The meeting ended at 1 p.m., and in the afternoon 
the members and their friends paid a visit to Liverpog} 
and were received by the Electric Lighting Committes 
of the Liverpool Corporation at the Paradise-street 
Electric Light Station. We also had an opportunity of 
examining the Liverpool Overhead Electric Railway ang 
the Grain Storage Company's warehouses. In the latter 
there is a most interesting application of three phage 
motors 

On Friday the Conference was continued at 10 am., 
and the discussion upon Mr. Couzens’ paper continued, 

Mr. Mountain, of Huddersfield, alluded to My, 
Edgcumbe’s system of meters, by which it was rendered 
impossible to replace an 8-candle power by a 16-candle 
power, and still to pay the same amount. His own hands 
were so full that he had not yet applied prepayment 
meters at all. The system, however, appeared to work 
well at Kingston-on-Thames. 

Mr. Murray, Worcester, drew attention to the fact that 
the South Metropolitan Gas Company received several 
tons of copper per week, and that it cost something to 
get this changed into gold. It would be difficult to apply 
prepayment meters unless they were very cheap. He 
had some £18 houses on his station, and the service con. 
nections and meter cost so much that there was very 
little profit to be made out of the supply of current. 

Mr. Couzens in his reply laid stress upon the necessity 
for cheap meters. 








A NEW SPEED COUNTER. 

We bave had the pleasura of submitting to a careful test 
an anti-magnetic speed counter and chronograph which 
Messrs. Berend and Co., of Dunedin House, Basinghall- 
avenue, are bringing out. The two figures above show the 
counter and watch faces of the instrument. The spindle 
which projects to the left, and which is instantaneously 
changeable, is pressed into the centre hole at the end of a 
revolving shaft the rate of speed of which it is desired to 
measure. The act of pressing it home starts the counter and 
the watch going simultaneously, and on the removal of the 


Fig. 1 








pressure the action at once ceases. The long hand of the 
watch dial reads fractions of a second, whilst the small hand 
marks the minutes. Touching a little trigger at the side ot 
the case resets both hands to zero. The little button seen at 
the bottom of Fig. 1 is for winding up the watch, which runs 
for three hours. The exact divisions of the dial make it 
useful also as an ordinary stop watch. The case is nickel- 
plated, and is about 2in, diameter. We have seen several 
speed counters of this nature before, but this appears to us 
to be, on the whole, superior to other makes. Our tests, 
which were made at a variety of speeds, proved that it is 
entirely satisfactory. The fact that the same motion starts 
and stops both watch and counter simultaneously ensures the 
absolute accuracy of the results. We can speak of the 
instrument in the highest terms. 








BritisH MANUFACTURERS AND JAPANESE RaAILWAYs.—In a 
report by Mr. Lowther, of the British Segation in Tokio, on 
Japanese Railways, which has just been issued by the Foreign- 
office, reference is made to the position of British manufacturers in 
regard to contracts for the supply of railway material to Japan. 
Up to the end of 1895 British manufacturers had practically a 

poly in supplying rails, engines, rolling stock, &c , but since 











ELLIS AND ATHERTON’S METER 


small American clock with a special star wheel, containing six arms 
shaped like the Mordey alternator field magnet, attached at one 
end, a large wheel or disc with a milled edge and a catch to 
engage this, which is connected by a long arm to the current 
regulating device which is an electro-magnet similar to the one 
used in an earlier form of the same meter. 

In conclusion the author states his belief that the use of a satis- 
factory prepayment meter will open up vast fields to electric 
lighting. 

Mr. Bastian, a manufacturer of this class of meter, 
opened the discussion, and pointed out that a prepayment 
meter consisted of an ordinary meter with the prepay- 
ment gear added to it, and therefore could not be very 
cheaply made. He thought it desirable that an official 
should be able to read the quantity passed, even if the 
prepayment gear got out of repair. 

Mr. Evershed said that undoubtedly the price of a 


then there has been a tendency to obtain them from other 
countries. Last September an order for 13,000 tons of rails was 

laced with Messrs, Carnegie, of Pittsburgh, at a price said to be 
fo per cent. under that quoted by British makers. Mr. Lowther 
explains that for some time previous to this a syndicate of 
American rail makers existed for keeping up the price of rails. 
British makers advanced prices in sympathy with this movement, 
but in spite of the syndicate rails were exported from America at 
lower prices, and thus many orders went there; but, with the 
prospect of increased tariffs in the United States, it is not improb- 
able that Japanese orders may again be placed in Great Britain. 
The difficulties surrounding the system of tender also have toa 
certain extent militated against orders being placed in Great 
Britain. Up to the end of 1895 requisitions and indents were sent 
en bloc to London, and the materials required were purchased by 
Government agents under rigid inspection and supervision. Since 
that time all requisitions are issued from the chief railway office in 
Tokio under stringent regulations, which reduce competition within 
very narrow limits. The Japanese experience of American engines 
has not been favourable, and so they prefer the use of British 
make ; but owing to British makers finding it difficult to adhere to 
a special date for delivery, orders are now going to America, Tho 
Government seem to find the system of importing the material, 
and setting it up in Japan a satisfactory one, and considerably 








Ceuzens, Borough Electrical Engineer, Taunton, was 


prepayment meter must be higher than that of the 


cheaper than importing the completed engines, 





ge i ha ga 


venanaieacs 


pl a 


q 
: 
+ 









pias nema nt Ca 


pth hs Sa 





a 
bE 
a 
: 
‘ 


viagra 


Juty 9, 1897 





THE ENGINEER 





43 








—————— 
THIRD-RAIL ELECTRIC TRACTION. 


grxcu electric traction has been so extensively adopted for 
suburban and country lines of tramway, many railway com- 
panies have had to meet a very serious competition from 
these lines, and in some cases attention has been given to 
szhemes for supplementing the regular steam train service 
by @ series of electric tramears on the railway lines, or by 
substituting electric cars for steam trains on certain 
pranches. Both systems have been adopted in a limited 


number of cases. 

In 1895 the New York, New Haven, and Hartford Railroad 
began experimenting with electric traction on its Nantasket 
Beach line, which is only in operation during the summer 
months, The overhead wire system was used with great 
success. A very fully-equipped power station was built, and 
high speeds were attained and heavy trains hauled. The 
overhead wire system, however, has certain disadvantages, 
and on another part of the line, at East Weymouth, a third- 
rail conductor was used successfully. The result of these 
experiments was the introduction of electric traction, with a 
third-rail conductor, on a part of the main line system of 
the railway, extending from Berlin to Hartford, a distance of 
12} miles. From Berlin, on the Hartford division, there is 
a single track to New Britain, where connection is made 
with the double track of the Springfield division. Only one 
track on the double-track section is used for electric traction, 
and separate trains run to and fro between Berlin and New 
Britain, and Hartford and New Britain. This system has 
been introduced on account of the competition of cheaply- 
built electric tramways extending between several towns 
accommodated by this railway, and if the present experiment 
proves satisfactory the same system will probably be adopted 
on other parts of the line. The first electric train was run 
on May 11th, 

The power station is at Berlin, and is styled No. 3, that 
at Nantasket being No. 1, while No. 2 is the power station 
at Stamford, from which the local electric tramway line is 
supplied with current. Power station No.3 is a brick and 
stone building, two storeys high, divided by a central wall 
into two parts, a boiler-room and an engine-room. In 
its present condition it forms only about half of what the 
station will ultimately be. At what will be the centre of the 
front wall of the completed building is a bay in which the 
switchboard is erected. The present building is 113ft. 3in. 
long ; its depth, exclusive of the bay, 102ft. 5in.; and height, 
to ridge pole, 65ft. It is divided by a 26in. brick wall into 
two parts. The front part facing the railway is the engine- 
room, and the rear contains the boiler equipment. 

The boilers are ten in number, each of 300-horse power. 
They are tubulous boilers, and are set in two batteries of 
five boilers each. Inthe construction of the boiler front, a 
new method, devised by Colonel N. H. Heft, chief of the 
electrical department of the railway, who has carried out tne 
entire electrical installation, is followed. The entire boiler 
front is capable of being taken down without disturbing the 
rest of the boiler setting, the front being bolted to a plate 
attached to the dividing wall, instead of to the wall itself. 

There are two feed-water pumps, either pump being capable 
of supplying water to both batteries of boilers at once. The 
piping from the boilers is in duplicate, and will be clothed 
with non-conducting covering. The flues enter a brick stack 
or chimney, 125ft. high, located immediately in the rear of 
the centre of the present building. The coal used is known 
as ‘‘ locomotive sparks,” which has been used satisfactorily at 
the Stamford power station. The coal is taken directly from 
the railway trucks in the rear of the station, and is emptied 
into a large bin running along the back of the building. 

The engine section of the building is divided into two 
storeys, the upper one of which will contain the engines and 
ynamos. It is lighted by windows both in front and at the 
side, and is high, spacious, and well ventilated. One engine 
is in place, the foundations are in for another, and a third 
will be added as soon as demand warrants. The projected 
extension of the building will hold three more, and as each 
engine will have a capacity of 1200-horse power, the total 
capacity of the station when completed will be 7200-horse 
power nominal, which can readily be raised to 12,000-horse 
power. The engine at present in position is a Greene-Corliss 
improved cross-compound, condensing, built by the Provi- 
dence Steam Engine Co. It is rated at 1200-horse power 
nominal, with cylinders 28in. and 48in. by 4ft. stroke, 

running at 100 revolutions per minute. 

The engine is directly connected to a General Electric 
Standard 10-pole 850 kilowatt generator of the iron-clad type. 
The dynamo is over-compounded, and furnishes current at 
500 volts with no load, and 650 volts under full load. The 
switchboard in the bay of the building is of the General 
Electric Standard panel type, built up of seven panels, four 
of which are at present blank. Of the three equipped, two 
are generating panels, while the third is a totalising panel. 
The first two carry automatic circuit breakers, with magnetic 
blow-out, ammeter, and the usual generator panel equipment; 
the totalising panel carries a ‘‘G. Thomson ” recording watt- 
meter showing the total output from the generators. A 
traveller with two cranes-—one of 35 tons and the other of 
5 tons capacity—runs the length of the engine-room. From 
the switchboard run four cables, each of 850,000 circular 
mils cross-section to the third rail. 

The third rail is similar in shape and weight to that used 
on the stretch of track between East Weymouth and Nan- 
tasket Junction, on the South Shore Branch of the railway. 
In cross section it resembles a flattened inverted \/, and 
weighs 931b. to the yard. It is laid upon blocks of wood 
impregnated with insulating material. The blocks are only 
about halfas high as those used at East Weymouth, allowing 
1jin. from the edge of the third-rail to the top of the sleeper, 
and in some places only 14in. This reduction in the height 
of the insulating block is due to the fact that no greater 
height could be allowed in view of the height of the running 
rails. The third rail is laid midway between the track or 
running rails, and its tap is about lin. higher than the tops 
of the running rails. The joints of the conductor rail are 
not bonded by the ordinary leaf or stranded copper bond, 
but by plates of sheet copper fin. thick, 12in. long, and 44in. 
wide. These are fastened to the underside of the third-rail 
joints by means of a drop-forged iron angle-plate bolted by 
sixteen bolts—eight for each copper plate—on each side of 
the third-rail joint, the nuts being outside the rail. Each 
bond has a cross-section of about 900,000 circular mils, the 
total bond at each joint having about twice the carrying 
capacity of the rail itself, while its measured resistance is 
less than an equal length of the 93 1b. third-rail. A striking 
feature in this installation is the absence of feeders, entire 





dependence being placed on the carrying capacity of the 
well-bonded rail. 

On the Berlin branch are four level crossings; on the 
New Britain and Hartford line there are eighteen. At all of 
these crossings the third-rail is omitted, the circuit being 
continued underground by stranded bare copper cables of 
500,000 circular mils, and in some cases 850,000 circular 
mils. These cables are first drawn into creosoted wooden 
conduits filled with an insulating material made of residuum 
and asphalt. They are then laid in creosoted wooden troughs, 
in turn filled with the same compound, and then boxed over 
and buried. The ends of the third-rail are fitted with 
wooden inclines or approach blocks, to allow the shoe to rise 
upon the rail without danger of catching and breaking. 

The motor equipment will consist at first of five motor 
cars. These are open cars 50ft. in length used last season at 
Nantasket Beach, but deprived of their trolley poles. Each 
car weighs about 32 tons. Each is equipped with two 
general-electric motors and two series parallel controllers. 
The car cut-out is an automatic circuit-breaker fixed beneath 
the hood. Each motor car is fitted with air brakes, two 
gongs and achime whistle, Air for the brakes and whistle is 
furnished by a vertical double-cylinder air pump driven by a 
motor automatically controlled by a special switch, which is 
opened when the pressure in the main tank reaches 90 1b. and 
closed when the pressure falls below 90 lb. 

Contact is made with the third-rail by means of sliding 
shoes. These are of cast iron, 12in. long and 4in. wide, 
weighing about 20 lb. They aresuspended by two links from 
a casting fastened to a beam set immediately beneath the 
centre pin of each truck or bogie, connection between the 
motor and shoes being effected by flexible cables. The dis- 
tance between the two shoes is about 33ft. Many of the level 
crossings are wider than this, and to avoid having to carry 
the train over the crossing by momentum another shoe is 
fitted to each truck or bogie of the second car of the train, a 
connection running from this shoe to the motors. Thus, by 
the time the last shoe has left the third-rail at one end the 
first shoe is in contact with the next section of the rail, so 
that there is continuous connection between the conductor 
rail and the motors. 

The question of the safety of the public was not the least 
important which demanded the attention of the railway 
officials, and the greatest precautions are taken. At Berlin 
and Hartford Stations the third-rail section is fenced in on 
both sides. At New Britain, where the lines of the two 
divisions converge, in addition to the fence, a method which 
almost amounts to interlocking is adopted. In the “Y” 
formed at the junction of the roads is the switchman’s tower. 
From the section of the rail entering the station cables run 
underground to a switchboard in the tower, by which the 
third-rail may be connected to or disconnected from the 
circuit. As the train comes to a stop in the station, the 
third-rail is cut out, and is not thrown into circuit again 
until the outgoing train is ready to start. The chance of 
accident is thus reduced to a minimum, 








APPARATUS FOR MEASURING VERY HIGH 


PRESSURES. 


IN a paper read before the American Suciety of Mechanical 
Engineers, Mr. Jacobus describes this apparatus, which is shown 
in the accompanying illustration. We may add that Mr. Wick- 
steed has for several years used a similar device in the testing 
machines made by the firm of J. Buckton, of Leeds, the ram of 
the hydraudic press being caused to rotate to eliminate friction. 
The pressure-measuring device consists of a steel plug A, 0 ‘Sin. in 
diameter, fitted into a steel bushing B, the hole in which is 
0°5005in. dismeter. The top of the plug A is fastened to the 
centre of the wheel C; E is a steel plate which bears downward 
on the axis of the wheel C. There is a ball-bearing D between 

















Gauge for Very High Pressures. 


the steel plate and the axis of the wheel. G isa circular base for 
supporting the apparatus. A pressure is produced by means of 
a special device, not shown in the sketch. This pressure is trans- 
mitted to the measuring device by forcing oil through the jin. 
ag The oil pressure tends to raise the plug A. 

e plug-and-wheel device is placed on a pair of platform scales, 
or in a testing machine arranged for tests of compressive strength, 
and the downward force P required to hold the block E in place is 
accurately measured. To this is added the weight of the wheel C, 
and of the ball-bearing device and plug, and from this total force 
the liquid pressure is calculated. The wheel C is spun around 
when the weight P is measured, in order to rotate the plug and 
thus eliminate the effect of friction. The pipe F which transmits 
the pressure is about 16ft. long, and bent in the form of a U, so 
that any little displacement of the pressure-producing device will 
not affect the reading of the platform scales, 

If a gauge is to be tested itis attached at H. The weight P 
required for a given pressure is calculated and the scale-beam of 
the platform scales is adjusted so that it will register this weight. 
The oil-pressure is then increased until the beam cf the platform 
scales is raised, the wheel C being spun to eliminate the effect of 
friction, and when the scale beam is balanced the gauge is read. 
The reading of the gauge for various pressures is thus obtained, 
and the difference between the readings and the pressures, as 
measured by the plug, gives the corrections for the gauge. 

This apparatus has been employed for calibrating gone to 
10,000 Ib, pressure and for measuring pressures as high as 15,000 1b, 
per square inch, and has given entire satisfaction. 








Tuer Agent-General for New Zealand has communicated 
to Reuter’s Agency the following telegram:—‘‘The revenue 
returns for the quarter ended June 30th, are very satisfactory. 
‘The total amount of increase is £78,000, being increase in Customs 
duties £38,000, in railway receipts £22,000, and in stamps £18,000.” 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Motor Carriages.—The Pope Motor Carriage Works have been 
doing experimental work for some time, but has now one style of 
motor carriage on the market. The body is a very handsome 
specimen of carriage building, but is constructed on models sug- 
gested by bicycle work. Tae frame supporting the body is of 
tubes brazed together, and the wheels have tangential spokes and 
pneumatic tires. Tae motive power is electricity, furnished by a 
set of storage battery cells in the body, and driving an electric 
motor geared to the rear axle. The batteries weigh 800 Ib. in all, 
and the total weight of the carriage, with batteries, is 1800 Ib. 
The price is now about £600, which will be reduced as larger 
demands and special machines may tend to lower the cost. It bas 
five speeds, from three to fourteen miles per hour, and is easily 
under control. The battery will run the carriage about thirty 
miles, and is then re-charged from an ordinary iacandescent lamp 
current of 110 volts. A great desirability now is a lighter and 
cheaper storage battery of equal reliability and efficiency. 

Balanced Locometive.—Various locomotives have been designed 
to obviate the ‘‘hammer-blow” on the rails incident to the recip- 
rocating weights, which are rarely properly balanced by counter- 
balances in the wheels. One man | engine has recently been put 
in service, It has four cylinders and four driving wheels. One 
high-pressure and one low-pressure cylinder drive one axle, and 
another set of high and low-pressure cylinders drives the other 
axle, the arrangement being such as to give an even balance of 
the strain upon the axles. Besides the four driving wheels the 
engine bas a four-wheeled leading truck or bogie and a single 
pair of trailing wheels. It bas also the Strong type of fire-hox, 
consisting of two corrugated furnace flues side by side, uniting by 
a breeches piece with a corrugated flue combustion chamber from 
which the ordinary tubes extend to the smoke-box. 

Hydraulic electrue-power plant —The city of Springfield has been 
lighted by a company whose plant was operated by steam, the 
central station containing engines approximating 2000-horse power, 
and electrical apparatas for 23,000 incandescent lamps, 1(00 are 
lights, and 200 kilowatts in 500-volt motors. Now, however, the 
current is transmitted 64 miles from a plant at Indian Oreland, 
operated by the falls of the Chicopee River. The transmission is 
on the two-phase system, at 133 periods per second. The power 
station, 150ft. by 50ft, bas stone foundations, and is a two- 
storey brick structure with iron roof trusses, and slate roof. The 
floors are of rolled joists and jack arches, with concrete covering. 
The water wheels are on the lower floor, and the electrical machinery 
is on the upper floor. The line of countershafting is supported on 
a pair of steel joists, extending the entire length of the building. 
In the machine-room is a 10-ton electric travelling crane, of 45ft. 
span. The river dam is of stone, 400ft. long and 26ft. high, with 
a gate-house leading to a canal 1400ft. long, from which the water 
flows through the two 11ft. steel penstocks. The water drives two 
pairs of 36in. McCormick horizontal turbines, each member being 
of 480-horse power, making a total of 1920-horse power. Another 

mstock and pair of turbines is provided for. Each pair of wheels 
is enclosed in a 12ft. casing and runs at 210 revolutions, the speed 
being regulated by a Lombard water-wheel governor. On the 
second floor are three alternators of 360 kilowatts, running at 
365 revolutions, one being for the day-load and the others for the 
heavy night load. There are also six 120-light and two 75-light 
arc machines. All these are driven by belting. The transmission 
lines run to the old steam-power station in the city, which can be 
operated in case of accident at the water-power plant. 

New cars for express trains.—Two new express trains have been 
ae on by the Chicago, Burlington, and Quincy Railroad to run 

etween Chicago and St. Paul, each train consisting of six cars 
specially built by the Pullman Company. The first is a composite 
car 72ft. long. over the body and 79ft. over the platform, 9ft. Sin. 
wide. It has a smoking-room 16‘t. 7in. long, a card-room—with 
two tables—6ft. long, and a baggage-room 40ft. long. In the 
smoking-room are a refreshment buffet and a well-stocked 
library and writing desk. This room is fitted with wicker arm- 
chairs instead of fixed seats. Next is a sleeping car, with body 
70ft. long, having sixteen sections—for thirty-two passengers— 
with the usual lavatories and closets. Next to this is a compart- 
ment sleeping car, having nine rooms 6ft. square, each with toilet 
accommodation. This car is 69ft. 10in. long over the body, and 
has a corridor, which is on opposite sides of the car for each half cf 
its length. The fourth car is a chair car, 60ft. in the body, with 
thirty-six double sets of reclining chairs ; this car has a smoking- 
room with ten seats. Next to this is a regular day car, similar to 
the chair car, but having the ordinary seats. The dining car is 
70ft. long, and has all the latest improvements. The interior 
finish, upholstering, and decorations of all the cars are specially 
elaborate and luxurious. The cars are connected by vestibules 
9ft. wide, and are mounted on four-wheeled trucks or bogies, 
except that the dining car has six-wheel trucks, with brakes to all 
the wheels. The wheels are 3ft. 4in. diameter, and have steel 
tires and compressed paper centres, The cars are lighted by 
electricity from storage batteries under each car, and each sleep- 
ing berth has two lamps with removable bulbs, these bulbs being 
screwed on by the car porter when anybody wishes to read while 
lying down. The cars are also equipped with the Pintsch com- 
pressed gas apparatus and lamps. Steam heat is used, and water 
for the toilet rooms is delivered under air pressure, 

Hydraulic boiler riveter.—A hydraulic riveting plant for loco- 
motive boilers has been put in recently by the Chicago and North- 
Western Railway. It is in a steel tower, 24ft. by 24ft., across the 
top of which, 52ft. from the ground, is a travelling crane of 20ft. 
span, with 40ft, lift above the riveter. The depth of gap in the 
riveter is 12ft. The accumulator pressure is 15001b. per square 
inch, but a reducing valve enables the riveting pressure to be 
varied from 250 lb. to 500 lb, or 750 lb. per sq. in. The hoisting 
cylinder is mounted behind the riveter. The accumulator has a 
diameter of 18in. and a stroke of 14ft. The riveter is of cast steel 
in two parts, the main frame being a single casting, carrying the 
cylinder and valves, and the post is also a single casting, the two 
being secured by large bolts passing through lugs in the castings. 
The bearing of the post is ample. The top of the riveter is so 
designed as to leave no projection above the dies, which facilitates 
riveting the difficult places in a boiler. The pumps are compound 
and of the duplex type, specially constructed for this work. The 
two high-pressure steam cylinders are 12in. diameter, and the two 
low-pressure steam cylinders are 184in. diameter. There are two 
aay of 2}in. water plungers, the stroke of the pump being 10in. 

e capacity of the pump when running at a piston speed of 50ft. 
per minute is 20 gallons. The steam pressure is 80]b. per square 
inch, and the pumps are capable of exerting a pressure of 2000 Ib. 

er square inch, although the working pressure is but 1500 Ib. 

e steam cylinders are made of special close-grained iron of suffi- 
cient thickness to admit of re-boring. The steam valves are plain 
slide valves, and the valve motion has outside adjustable tappets. 
The low-pressure cylinders have cushioning valves, so that an even 
and constant stroke may be maintained. The water plungers are 
of the trombone pattern, the two plungers on each side being con- 
nected to crossheads, and the crcssheads are cx ted by heavy 
wrought iron side rods. The valves are above the plungers, and 
are always submerged, to avoid the necessity of priming the pumps. 

Navy boilers.—A curious form of boiler, with domical top, has 
been designed for the three new battleships now under construc- 
tion. They are 15ft. 8in. outside diameter, 9ft. llin. long, the 
front and back plates being curved to a radius of 3ft. din. from a 
point that distance below the crown. Thisis for better crown stay- 
ing and better uptake connections, Each boiler has four 39in. 
corrugated flues 7ft. long, and 542 iron return tubes. Each ship 
will have eight of these — boilers placed athwartships. 
There are two combustion chambers to each boiler. The shell 
plates are of 1,,in. steel; tube plates, jin. thick ; combustion 
chambers, ;,in. e longitudjnal joints of the shell are butted 
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with l,,in. covering strips ‘outside and inside, and are treble 
riveted. The joints of the head with the shell are double riveted, 
except in the case of the upper curved plates, which are treble 
riveted. The furnace and combustion chamber joints are single 
riveted. All rivets are of steel, and all rivet holes were required 
to be drilled with the sheets in place, and the rivets all to be 
driven by hydraulic power where possible. Where hydraulic 
riveting could not be used, the rivet holes were required to be 
coned, and conical rivets used. The grate bars are of cast iron, and 
the bars at the sides of the furnaces are made to fit the corruga- 
tions. The tubes of the boilers are arranged in vertical rows, and 
circulating plates are provided -at each side of each nest of tubes. 
These are of jin. steel, made in sections, so as to be easily taken 
out through the manholes, These boilers will supply steam for 
two sets of triple-expansion engines of 10,000 indvested horse- 
— driving twin screws. The engines have cylinders 334in., 
lin., and 78in. diameter, and 48in. stroke. The general details 
of each boiler are as follows :— 
Length of fire bars e628 
Area of fire-grate.. .. : 
External diameter of tuks .. 
Length of tubes between plates 
Number of tubes.. .. .. .. 
Surface of tubes .. 
Surface of furnaces .. .. .. .. 
Surface of combustion chambers .. 
ie wy 3 surface .. a 


6ft. Tin. 
85°6 square feet 
. in. 

6ft. 6;,in. 

542 

2307 *65 square feet 

155 square feet 

188 square feet 

2650-5 square feet 
30°96 24 


Pressure per square ene oe :. 180 1b. 
Steam space, cubicfeet .. .. .. .. .. 358 
Combustion chambers cubic feet.. .. .. 197 








THE LIMITATIONS OF GOVERNMENT IN 
WATER-POWER PLANTS. 
By Mark A, REPLOGLE, Engineer. 

THE regulation of the speed of a water-wheel in a power plant 
is determined by four distinct factors:—(1) Changes in load or 
requirements for power ; (2) time required for gravity to generate 
power ; (3) capacity of the plant for stored energy; and (4) the 
governor or mechanism that should automatically combine the 
above three factors in such a manver as to obtain even speed or 
good regulation. These factors, clearly defined, are bases from 
which intelligent calculations can be made showing the possible 
efficiency of government in any water-power plant. Let it be 
understood that the word ‘‘government” refers to that regularity 
of motion or speed that is so desirable and necessary in our finest 
manufacturing and electrical-power plants. Absolutely uniform 
speed can be maintained only when there is no change in the 
— supply and no change in the friction or work of the plant; 

ut if the above factors are carefully considered and judiciously 
manipulated or applied, the variations of speed may be so reduced 
that the results can be called perfect government. 

The speed of a plant at all times is a resultant of opposing 
forces establishing an equilibrium or balance. The power supply 
has a tendency to increase speed, and the work has a tendency to 
decrease it. Speed may be varied by increasing the power supply 
or by decreasing the power supply ; by increasing the amount of 
work performed, or by decreasing the amount of work performed ; 
and any one of the above changes causes instantly a change in 
the speed ; but the amount of change in speed depends entirely 
upon the amount of change in load, the time it takes gravity to 
generate power, the quantity of energy in store, and the operation 
of the governor in opening or closing gate. 

Since it is impossible for any automatic governor to change 
the power supply at the instant a change has been made in the 
load or work of a power plant, it is very plain that there must be 
fluctuations in the speed. The problem of governmentis to narrow 
these fluctuations to such an extent that the speed will be con- 
stant as far as practical operation is concerned. The finest govern- 
ment ever obtained consisted of changes in speed, but within 
narrow limits. The speed of a well-governed single-crank engine 
changes four times every revolution. 

The first factor in governing ‘‘ the changes in load ” is a variable 
one, and is limited only by the character of the work done by the 
water-wheel. The changes may range from zero to the full power 
of the wheel instantly, making government a more difficult prob- 
lem than it would be if the changes were limited in number or 
quantity. Itis plain that if an even speed is retained when a 
change in load is made, there must be at the same instant a corre- 
sponding change in the power supply. This is an impossibility in 
automatic governing, for several reasons ; the speed must change 
in order to inspire the speed governor ; following this, the speed 
governor causes the valve or gate-moving mechanism to operate, 
which operation requires time ; and again, it requires time for 
gravity to overcome the inertia of the increased quantity of water 
that must pass through the wheel before an increase in power can 
be had. Daring all this time, the speed of plant has been de- 
creasing if the load was increased, or increasing if the load was 
decreased, and the amount of > speed depends entirely 
upon what ratio the change in load rs to the stored energy in 
the moving parts of the plant. A heavy change in load will of 
course cause a greater change in speed before the power supply 
is changed, than a light change in load. The problem is, there- 
fore, to proportion properly the power storage to the changes of 
load that must be imposed upon the plant, because this power 
storage, or the capacity to store power, must take care of all 
changes in load until the power supply, or gravity effects, can 
compensate for said changes, 

The second factor, ‘‘time required for gravity to generate 
power,” is more constant than the first. In fact, the limits are 
established in the construction of the water-power plant, and, of 
course, remain so. The point we wish to emphasise most in the 
= requirements is the inertia and momentum effects of the 
water. 

_ A locomotive can propel a train of cars at a rapid speed, but 
it takes time to acquire such speed. When the Gostiaes has 
brought enough pressure to bear upon the train it moves, at first 
slowly, but keeps increasing in speed often many seconds before it 
reaches full motion. The locomotive may be limited in strength 
to 250-horse power per second. ‘The train in full motion may 
represent 25,000-horse power for a second. In such case it will 
take the locomotive 100 seconds to bring the train to speed if we 
do not consider the frictional losses, Water has no power in itself; 
but must be put in motion by gravity in the same manner that 
the locomotive starts the train of cars, and a long train of water 
acted upon by a constant gravity effect, is put in motion in the 
same manner that the train of cars is by the locomotive. It is 
plain, then, that the time element must be considered in the 
government of water power. The water-wheel cannot furnish 
power until it brings to rest the water to which gravity has given 
motion, and it can receive no power from the water until the 
water has sufficient motion for the moving wheel to retard. It is 
also plain that there must be changes in the flow and velocity of 
water for every change made in the load of the water-wheel; also 
the change in the flow of water must occur before there can be a 
change in the power supply. 

__ It is well known that water has practically no elasticity ; hence, 
if enclosed in a long pipe, the whole body must be put in motion at 
the same time. Ifthe pipe or flume consists of several hundred 
feet of horizontal length and only a few feet of vertical pipe or 
“head,” which alone gives gravity effects on the wheel, it is a 
similar proposition to the locomotive and train of cars. It is very 
evident, then, that long horizontal pipes should be avoided in order 
to reduce toa minimum the time required to get gravity effects, 
because the speed of water-wheels will keep changing, after a 
change in load, until the effects from gravity can correct it in the 
power supply. 

Gravity effects at best are very slow as compared with steam, 
and for this reason a water power is handicapped in the matter of 
government, The logical conclusion is, that in water powers the 





water or power supply should all be under the direct action of 
gravity and move in line with it. This reduces the time necessary 
to furnish increased or decreased power to the shortest limit. 








TESTS TO SHOW THE INFLUENCE OF MOISTURE 
IN STEAM ON THE ECONOMY OF A STEAM 
TURBINE.* 


THERE has been an impression in the minds of some engineers 
that the presence of a small amount of moisture in the steam used 
by a steam turbine might tend to improve the efficiency by in- 
creasing the density of the jets of steam that impinge against the 
buckets of the wheel. 

Tests were therefore undertaken, in which the amount of 
moisture in the steam was accurately determined by starting with 
dry steam and condensing a portion of the same in the steam main 
leading to the turbine. The heat required to condense the steam, 
so as to form the moisture, was determined, and from this heat 
the weight of moisture was calculated. The power developed by 
the turbine was measured by means of a Prony brake. The total 
amount of water consumed by the turbine was measured by con- 
densing the exhaust in a surface condenser, and from this total 
amount the moisture in the steam on entering the turbine was 
deducted to obtain the weight of dry steam used by the turbine. 

The conclusions arrived at are:—(1) The average dry steam con- 
sumption, or the total water consumption, less the weight of en- 
trained water in the steam entering the turbine, was about the 
same for either dry or wet steam. (2) This may only hold for 
wheels of a similar type running under similar conditions, 

The pressure of steam in the tests was about 95lb. per square 
inch above the atmosphere. The turbine wheel was 8gin. in dia- 
meter, and ran at about 10,200 revolutions per minute. 

At 144 brake horse-power the dry steam consumption was about 
684 1b. per hour per horse-power, with either dry steam or steam 
containing moisture. 

There were sixteen jets of steam impinging on the turbine wheel. 
These were in groups of four each, and the governor was arranged 
so that it cut off the steam from one or more of the four groups 
of jets. Each jet had a width of one-eighth of an inch, measured 
in a vertical direction to the plane of rotation of the turbine 
wheel. The smallest cross-section of each jet was about 0°009 
square inch, and the largest 0°015 square inch. The jets issued 
at an angle of 67 deg. to the radius of the wheel. 

The turbine wheel was of steel, 8gin. in diameter, and geared 
so that the driving shaft ran at one-ninth of the speed of the wheel. 
The Prony brake was placed on the driving shaft. There were 
forty-six buckets in the turbine wheel. The width of the passages 
in the wheel, measured at right angles to the plane of rotation, 
was three-sixteenths of an inch. The area of the cross-section of 
the passages in the wheel was about 0°032 square inch. The 
angles made by lines tangent to the two sides of a bucket in the 
wheel, with a radius passing through the bucket, averaged 52 deg. 
on the inside of the wheel and 69 deg. on the outside. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday afternoon Messrs. Wm. Doxford and Sons, Limited, 
launched from their yard at Pallion the second of the torpedo boat 
destroyers which the firm are constructing for her Majesty’s 
Government. Like her sister vessel she hasa speed of thirty knots 
per hour. She has a displacement of 300 tons, and the engines will 
develope 6000-horse power. The vessel was launched with her 
machinery on board, so that the steam trials will be commenced 
immediately. On moving down the ways the boat was named 
Sylvia by Mrs. James Patterson, of Dalkeith, 

The s.s, Atlas, a vessel built and engined by the same firm for 
Messrs. Dickinson, Son and Co., of West Hart epool, also left the 
Tyne on the same day loaded for Sulina. She isa vessel 336ft. in 
length ; breadth, 47ft.; and depth, 24ft. 10in.; and has been built 
to Lloyd’s highest class. Her engines are of the triple-expansion 
type of 1200-horse power, and have been manufactured at the 
Central Engine Works. The construction of this ship and her 
machinery has been carried out under the superintendence of 
Mr. Charies E. Smith, who has introduced two or three specialities 
in the machinery department, one of them being an extra injec- 
tion for use in shallow water. The trial in this case also went off 
without a hitch and to the entire satisfaction of all concerned. 

Oa Thursday afternoon, the Ist inst., Messrs, Craig, Taylor, and 
Co, launched from their Thornaby shipbuilding yard, Thornaby-on- 
Tees, a handsomely-modelled steel screw steamer of the following 
dimensions, viz : 280ft. by 41ft. by 18ft. 9in. She is of the partial 
awning deck type, and is fitted with water ballast in cellular double 
bottom fore and aft, except under boilers. The vessel is con- 
structed to carry a deadweight of about 3100 tons on a light 
draught of water, and is provided with four steam winches, steam 
windlass, steam steering gear, large donkey boiler, screw gear aft, 
and all modern improvements. Her machinery is being con- 
structed by Messrs. Sir Christopher Furness, Westgarth, and Co., 
Limited, Middlesbrough, the cylinders being 20in., 324in., 53in., 
and 36in. stroke, with two boilers working at 1601b. pressure. The 
vessel has been built to the order of Messrs, Furness, Withy, and 
Co., Limited, West Hartlepool, for whom Messrs. Craig, Taylor, 
and Co, have just built two similar vessels. Mrs, A. H. Walker, 
of West Hartlepool, wife of the shipbuilding surveyor for Messrs, 
Farness, Withy, and Co., Limited, named her the Whitehall, 

On the Ist inst. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions, viz.:— 
Length perpendiculars, 325ft.; breadth extreme, 46ft.; depth 
moulded, 24ft. 9in. This steamer, which has very fine lines, and 
is a very handsome vessel of her type, has been built to the order 
of Messrs. Gladstone and Cornforth, West Hartlepool, on the three- 
deck rule, and is fitted with the builders’ patent ‘‘trunk,” full 
poop, bridge, and topgallant forecastle. The saloon and cabins for 
captain and officers will be fitted up in the poop, and the accommo- 
dation for engineers will be provided in iron houses on the bridge 
deck, the crew being berthed in the forecastle as usual. She has 
double bottom on the cellular principle for water ballast, and has 
been designed to carry a deadweight cargo of about 4800 tons on 
Lioyd’s summer freeboard on a light draught of water. She will 
have all the most recent appliances for the expeditious loading and 
unloading of cargoes, has direct steam windlass, steam steering 
gear amidships, with powerful screw gear aft, four large steam 
winches, multitubular donkey boiler, stockless anchors, &c. This 
is the third steamer built by Messrs. Ropner and Son for the same 
owners. She will be fitted with a set of powerfal triple-expansion 
engines by Messrs. Blair and Co., Limited, working at a pressure 
of 210 lb, Miss Sibyl Gladstone gave her the name of Coningsby, 

On Saturday morning, the 3rd inst,, the s.s, Ambassador left 
the port of Hartlepool for her trial trip. She isa fine steel screw 
steamer, built by Messrs. Wm. Gray and Co., Limited, to the 
order of Messrs. Hall Brothers, of Newcastle-on-Tyne, She takes 
Lloyd’s highest class, and in some parts the scantlings are in 
excess of Lloyd’s, particularly under the boilers. Her dimensions 
are :—Langth over all, 324ft. ; breadth, 44ft.; and depth, 23ft. 3in. 
The erections consist of a poop, bridge over machinery space, 
and topgallant forecastle, A handsome saloon and cabins for 
officers, &c., have been fitted in the poop, the engineers’ rooms 
are in the bridge, and the crew’s accommodation forward. The 
hull is built on the web-frame principle, with a cellular double 
bottom, large hatchways, five powerful steam winches, steam 
steering gear amidships, hand-screw gear aft, horizontal multi- 
tubular donkey boiler, patent direct steam windlass, boats on 
beams overhead, shifting boards throughout, stockless anchors, 
two masts with schooner rig, and a complete outfit for a first-class 





* Abstract of a paper by Prof. D. 8. Jacobus, of the Stevens Institute, 
presented at the Hartford meeting of the American Society of Mechanical 








Engineers. 


cargo vessel. The engines are of the well-known triple-expansio 
type, supplied by the Central Marine Engine Works of Wm, Gun 
and Co., Limited, and have cylinders 23in., 36hin., and 62in, 
diameter, with a piston stroke of 39in. Steam is supplied by two 
large steel boilers working at a pressure of 1601b. per square inch 
There were present, on behalf of the owners, Captain Lowrie ang 
Mr. R, Williams, these gentlemen having superintended the con. 
struction of the ship and her machinery ; Captain Murre]l and 
Mr. T. Madd represented the builders of the ship and engingg 
poe ean Ay Captain Beadle, who was in command of the ship - 
and amongst visitors were the Mayoress of Hartlepool and the two 
Miss Mudds, and Mr. and Mra. Williams, of West Hartlepool 
After the usual manceuvring of the ship in the bay for the ad just. 
ment of compasses, the vessel’s head was turned northwards, and 
a run made along the coast as far as the Tyne and back, the mean 
speed registered being 11°6 knots, and the performance of the 
ship and her machinery was in every respect satisfactory, The 
party of ladies and gentlemen having been taken off by tug boat 
a southern course was set, and the vessel proceeded to Cardiff. 
where she loads for the Black Sea. : 
On the lst instant was launched the saloon paddle steamer 
Duchess of Kent, built and engined by Messrs, Day, Summers 
and Cv., Southampton, for the London and South-Western an, 
Brighton Joint Railway companies. Her principal dimensions are; 
—Length between perpendiculars, 195ft.; beam moulded, 26ft,: 
depth moulded to main deck, 9ft. 6in, The vessel is built of stes! 
and to Board of Trade requirements for passenger certificates 
Nos, 3 and 4, for Channel purposes. Six transverse bulkheads are 
fitted, dividing the ship into seven water-tight compartments, 
The first-class passengers dation is situated aft, and com. 
prises spacious and well-ventilated dining saloon below main deck ; 
the general saloon, which extends the full width of vessel, is fitted 
over dioing saloon on main ceck. The second-class passengers’ 
accommodation is forward, with dining and deck saloons ; seamen’s 
and firemen’s quarters are fitted forward. A large promenade deck, 
extending well forward and aft, is fitted rs with smoking-room ; 
ticket-office amidships; captain’s house and flying bridge at fore 
side of funne!. The vessel is fitted with a complete installation of 
electric light, lamps being fitted to all spaces throughout the ship, 
the current being generated z one of Messrs. J. H. Holmes and 
Co.’s dynamos, driven by Chandler’s engine, conveniently placed in 
the engine-room. The vessel is fitted with diagonal surface con- 
densing compound engines, having cylinders 32in. and 59in, 
diameter, with a stroke of 69in., steam pressure 110 1b. per square 
inch to Board of Trade requirements. The paddle-wheels are on 
the feathering principle, of large diameter, and fitted with curved 
steel floats. The crank shaft is of Vicker’s steel, and to give light- 
ness combined with strengtb, steel has been largely used in the 
construction of the machinery. Water is circulated through the 
surface condenser by one of Messrs. W. H. Allen and Co.’s centri- 
fugal pumps. Messrs. G. and J. Weir supply one of their duplex 
double-acting pumping engines for feeding the boiler, the water 
passing through one of Edmiston’s patent feed filters before entering 
the boiler. Steam is generated in ono large double-ended boiler, 
fitted with Morrison’s patent suspension furnaces, The engine and 





head. The auxiliary pumping engine, on the Worthington principle, 
is fitted for feeding the boilers, and also for pumping out the 
bilges of each compartment, the centrifugal circulating pump 
being also fitted with a large suction from the bilge for use in case of 
emergency, 

Oa Thursday last week there was launched from the East 
Yard of C. S. Swan and Hunter, Limited, Wallsend-on-Tyne, 
a new steamer built to the order of Sir Christopher Furness, of 
West Hartlepool, for Mesers. Elder, Dempster, and Co., of Liver- 
pool, to run in their American trades. This steamer is a sister 
ship to the s.s. Milwaukee, which was launched last year by 
the same builders and for the same owners, and which was the 
largest carrying Eaglish-built steamer afloat. Since then no larger 
steamers have been launched in England, and those two vessels 
still retain the distinction of being the largest steamers yet built in 
Eogland. The new steamer, which is aay f called the 
Monarch, is 463ft, long overall, by 56ft. beam by 42ft. din. depth to 
the shelter deck. Like the Milwaukee, she has been specially con- 
structed for Messrs. Elder, Dempster, and Co.’s trade, is built to 
take the highest class at Lloyd’s on the three-deck rule, with 
shelter deck for cattle, and has scantlings above the rule require- 
ments, with a view of offering an exceptionally powerful resisting 
force to the heavy Atlantic weather to which she will be subjected. 
The upper or shelter deck is flush, with the exception of the midship 
portion, on which will be placed steel houses for the accommoda- 
tion of the captain, officers, passengers, and engineers, also the 
entrance to the galley, engine-room, &c. Above these houses, on 
high skids, will be carried the ship’s boats. The shade deck, and 
also ’tween decks, will be fitted for the conveyance of cattle ; stalls 
of the latest type, together with ample fresh-water service, will be 
fitted, and the ship will be arranged with a large number of hatches 
for promptly handling the enormous cargoes which she will take, 
and for this purpose about a dozen powerful steam winches, with 
side derricks and whips, will be fitted. The measurement 
cargo which the Monarch will carry will amount to upwards 
of 18,000 tons, in addition to about 700 tons of permanent 
bunker capacity, whilst her deadweight cargo capacity 
will be 11,500 tons, For trimming the ship when light 
water ballast will be carried in the double bottom throughout, 
and also in a deep midship tank, the total capacity amounting to 
nearly 3000 tons. These tanks can also contain fresh water for the 
use of cattle, whilst fresh water condensers for the same eo will 
also be supplied. There is a complete installation of electric light, 
including masthead and side lights. Suez Canal lights will be pro- 
vided by Messrs, Allen and Co., of London, JohnCampbell and Sons’ 
self-adjusting accommodation ladders will be supplied for giving 
access to the steamer from small craft. The propelling machinery 
has been constructed, and will be supplied by the Wallsend Slipway 
and Engineering Company, Limited, of Wallsend, and consists of 
an exceptionally massive set of triple-expansion engines, having 
cylinders 28}in., 464in., and 80in. diameter — with a 
stroke of 54in, The steam will be supplied at 180 lb. pressure by 
three large boilers fitted with Howdens’ system of forced draught, 
whilst in order to still further economise fuel and increase speed, 
the propeller will be fitted with the Manganese Bronze Company’s 
blades. In addition to Lloyd’s classification, the steamer has been 
constructed to the requirements of the Board of Trade and the 
German law, so as to adapt her for any trade, and to enable her to 
be taken up at any time as a passenger steamer. During con- 
straction the Monarch has been under the special survey of 
Captain Evans, representing Messrs. Elder, Dempster, and Co., 
and Mr. A. H. Walker on behalf of Messrs. Furness, Withy, and 
Co.; whilst the machinery has been under the superintendence of 


Mr. C. Lees, Mr. J. F. Kitching, and Mr. Alexander Taylor. A 
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large number of guests and sp bled to see the launch 
of this fine vessel, which on the stocks presented a very hand- 
some appearance, and was much admired by naval experts present. 
Among the guests may be mentioned Mr. Alfred Lewis Jones, the 
head of the firm of Messrs, Elder, Dempster, and Co., and 
who appeared very sanguine of the success of his fine steamer, 
and expressed himself as being well pleased in all respects. 
Punctually at the time appointed the steamer was successfully 
launched and named the Monarch by Miss Pinnock, niece of Mr. 
Alfred L. Jones. The launch was in every way satisfactory, and 
after the ceremony the guests were entertained by the shipbuilders 
in the drawing-office, Mr. G. B, Hunter, the chairman of the 
company, presiding. It will be of interest to state that Messrs. Swan 
and Hunter, Limited, have at the moment building for Sir 
Christopher Farnees a steamer of considerably larger dimensions 
and capacity than the s.s. Monarch, being over in length. 
The machinery for this vessel will be supplied by Sir Christopher 
Furness, Westgarth, and Co., of Middlesbrough, and will consist 











of a set of twin-screw engines with the latest improvements, and 
capable of developing about 6000-horse power. 


boiler-rooms are separated from each other by a water-tight bulk - 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On Birmingham Exchange to-day (Thursday) there was a 
noticeable diminution in the buoyancy which characterised the 
jast quarterly meeting, and to a greater degree the meeting at the 
commencement of the year. Since the April meeting trade has 
decidedly not improved, as is evidenced by current values, and 
the engineering dispute throws a cloud over the future. May was 
not a good month, and the slowing down of business was increased 
by the Whitsuntide and Jubilee holidays last month, while the 
engineering trouble bids fair to extinguish what hopeful features 
were still apparent. Railway rolling stock and constructional 
engineers are still among the largest buyers of steel and iron 
ctions. 

ad Marked bars were £7 10s, after standing at £7 from January, 

1895, to the middle of Dacember, 1896. Merchant iron at £6 10s, 

to £6 12s, 6d. shows an improvement of 2s, 6d. per ton on the 

half-year and the year, and of 123. 6d. on the rates ruling two 
years ago. Common iron at £5 153. to £6 5s. has lost’5s. on the 
half-year, and may practically be said to stand no better than it 

did at this time last year, when quotations were £5 15s. to £6. 

It, however, shows much better than it did two years back, when 

the ruling rates were £5 53, to £5 7s, 6d., or from 10s, to 17s, 64. 

below present prices, 

Regarding the sheet trade prospects are not reassuring. Makers 
stated to-day that at present prices they were losing money, and 
although production has been a good deal reduced of late, it does 
not seem to strengthen prices, and there seems little probability of 
any advance in this directionat present. The prices quoted this after- 
noon for black sheets were :—Singles £6, doubles £6 5s., and lattens 
£7 to £7 23. 6d. These quotations show little or no change on the 
quarter, but they are :—Singles 5s., doubles 103., and lattens7s 6d. 
per ton less than at the opening of the year. This time twelve 
months back doubles were £6 17s, 6d. to £7 or 12s. 6d. to 15s. more 

r ton than to-day, and two years ago singles were 7s. 6d., and 
doubles 83. 9d. more. We have to go back to April, 1895, to find 
prices resembling the present, and even then they were not quite 
so low as now, doubles being quoted £6 5s, to £6 7s. 6d. Hoops at 
£6 103., nail rod at £6 10s, to £6 15s., and tube strips at £5 15s., 
are at as good rates as have prevailed at any time during the last 
two years, and angles at £6 to £6 5s, are better. Stamping sheets 
were to-day quoted £9 10s. to £10, 

The galvanised corrugated sheet-iron trade is not in a position 
just now to either warrant or encourage any buying in advance of 
consumption; still, galvanisers who are able to hold the iron, 
and have sufficient confidence in the trade to believe that an 
increase of shipping orders will be forthcoming by-and-bye (in 
fact, better orders from Australia and the Cape have been latel 
reported), are putting some contracts upon the books of the black 
sheet makers. To-day galvanised sheets were quoted £9 7s. 6d. 
to £9 10s. for doubles, f.o.b. Liverpool. These prices are 7s. 6d. 
per ton below April rates, and 12s, 6d. to 15s, below prices at the 
commencement of the year. They are £1 per toa below rates a 
twelvemonth back, and 10s. below the rates of two years ago. 

Steel makers continue exceptionally busy and higher prices are 
expected to rule before long. Siemens billets, at £4 15s, to £5, 
are at present 7s. 6d., and Bessemer billets, at £4 12s. 6d. to 
£4 15s. per ton, 1s. 3d. less than on last quarter-day, or at the 
beginning of the year, while other descriptions of steel are about 
the same now as three months ago, and the same applies to the 
state of things at the beginning of the year. Compared with this 
time last year, Bessemer billets are 7s. 6d. per ton, and Siemens 
billets and steel bars, 2s, 6d. per ton better. But contrasted 
suet the conditions two years since, we find an improvement of 
13s. 9d. per ton in Bessemer, and 7s, 6d. in Siemens billets, and 
of 103, per ton in bars, 

The stoppage of the Cleveland blast furnaces having been, at 
least for the present, averted, and the heavy fall in Glasgow and 
North of England pigs, consequent upon the engineering dispute, 
checked the Pages tendency of pig iron in this district, which 
remained at 90s. for cold blast, 38s. to 39s. for Staffordshire cinder 
pigs, 45s, to 47s, 64. for part-mine, and 52s, 6d. to 57s. 6d. tor 
all-mine. Lincolnshire grey forge was 463. 7d.; Derbyshire and 
North Staffordshire forge, 44s. to 45s.; Northamptonshire, 42s, to 
433. Stocks of pig iron at the farnaces continue unusually low, 
and the current make has for some months past been rapidly ab- 
sorbed, Pigiron rates are practically unchanged since last quarter- 
day ; but since the beginning of the year Northamptonshire and 
Derbyshire forge have lost 1s. per ton, while Staffordshire part- 
mine has gained about 2s. 9d., and all-mine 1s, 3d. per ton on the 
half-year. At this time last year Staffordshire all-mine pig was 
about the same price as now; but -mine was about 33. 9d., 
and cinder forge 2s. 6d. less, while Midland sorts averaged Is, 4d. 
per ton less than now. In July, two years ago, Midland forge 
averaged about 4s, 3d. pe ton under present rates, Northampton- 
shire then averaging 393. Darbyshire 39s. 6d., and Lincolnshire 
41s, 9d, At that time Staffordshire all-mine averaged 5ls, 3d., 
part-mine 393. 9d., and cinder forge 34s, 9d., being 3s. 9d., 
6s. 6d., and 3s, 94. respectively per ton less than the rates now 
current, 

Official returns issued this week relating to the Staffordshire 
and Midland pig iron trade show that seventy-two furnaces are 
now blowing in the combined six Midland districts out of 110 
built, and forty-six in Staffordshire and Shropshire out of 112 
built. The number blowing in Derbyshire is thirty-seven out of 
fifty-two built, Lincolnshire fifteen out of twenty-one built, and 
er thirteen out of twenty-six built. In South 
Staffordshire twenty-five furnaces are blowing out of sixty-five 
built, in North Staffordshire sixteen out of thirty-eight built, and 
in Shropshire five out of eight built. The aggregate is a slight 
increase on three months ago. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent ) 


Manchester.—The general position just now is necessarily one of 
uncertainty with regard to the future. Manchester and the 
surrounding district is committed perhaps more completely than 
any other important engineering centre in the country to the fight 
which has commenced on the eight hours question, but which, in 
reality, is an uprising of the employers against the dictation of the 
trades union organisations, and a struggle for the supremacy of 
control in the management of their own works, Although at the 
outset it is almost impossible to express any definite opinion as to 
what the outcome of the struggle will be, p Be is every indication 
that both sides are prey for a protracted fight, and certainly 
the employers, if they can but hold together, were never better 
organised for maintaining the position they have taken up. In 
this immediate district they have the advantage that Colonel H. 
Dyer, who is both president of the General Federation and of the 
local branch, isa representative not only of the most important Man- 
chester engineering firm, but also of the leading engineering concern 
in the North of England, who, with their present pressure of work, 
will no doubt feel the pinch of the strike and lock-out quite as much, 
if not more, than any other establishment in the country, and his 
influence will undoubtedly largely tend to strengthen the employers’ 
position generally. 

The question most discussed on the Manchester Iron Exchange 
on Tuesday was the probable extent and duration of the strike and 
lock-out in the engineering trades, and, in many quarters the 
opinion was fully expressed that, judging from the determined 
attitude which has been shown by both the employers and the 
men, a fight extending over a —— of months at any rate might 
be looked forward to. This outlook, as I intimated last week, has 


@ depressing effect upon the market; buying, so far as consumers 





latal a 


are concerned, is for the t almost y susp d, 
and next will follow, as works have gradually to close up all 
together, the countermanding of contracts already placed. 
There was scarcely any inquiry on ‘Change to really test 

rices. Nominally makers’ quotations were without alteration, 

ut the tone of the market was undoubtedly weaker, and pig 
iron offering through second hands could be bought quite 6d. 
under the prices that have recently been current. Lancashire pig 
iron was still quoted 46s. 6d. for forge to 48s. 6d. for foundry, 
less 24; Lincolnshire, 43s, 6d. for forge to 453. 6d. for foundry ; 
and Derbyshire foundry, 47s, to 483. net delivered Manchester ; 
but makers were not booking new orders, nor were there any offers 
from buyers to test whether they would give way or not. In out- 
side brands, offering through merchants, prices were easier, sellers 
as arule being willing to take about 6d. under last week’s rates, 
but even this concession did not induce buyers to place orders. 
Ordinary g.m.b. Middlesbrough was to be bought at 483. 6d. to 
483. 10d., with good named brands still quoted by makers 49s, 10d. 
to 503. 4d. net delivered by rail Manchester. There were sellers 
of Eglinton and Glengarnock at about 463. 9d. to 47s, at the ports, 
and 492, to 49s, 3d. Manchester Docks; Middlesbrough iron 
remains about 47s. 6d. to 48s,, and American iron 46s. 6d, to 47s, 
net cash, delivered Manchester Docks, 

With regard to manufactured iron, makers as a rule are fairly 
well supplied with bar orders for the present, but they are not 
securing business of any moment to ‘ties the place of contracts 
running out. For Lancashire bars 45 15s, is the full general 
figure, with North Staffordshire bars ranging from £5 17s. 6d. to 
£6 2s. 6d. and £6 5s, delivered Manchester. Only a limited 
business is reported in sheets and hoops, with prices unchanged at 
£6 17s. 6d. as the average for sheets, and the Association list rates 
for hoops of £6 10s. tor random to £6 15s. for special cut lengths 
delivered Manchester district, and 23. 6d. less for shipment, 

So far the position of the steel trade is much as last reported, 
but, of course, it cannot fail to be weakened by the closing of engi- 
neering works and establishments. Ordinary foundry hematites 
are still quoted 57s, 6d. to 58s., less 2} ; local steel billets, £4 10s., 
net cash ; steel bars, £6 3s. 6d. to £6 5s., delivered in this district. 

Amongst the engineering firms of this district there is, of course, 
just now a push to complete as much as possible of the most press- 
ing work in hand ; but as the notices for a lock-out of 25 per cent. 
of the men have been posted this week, and in all probability will 
be followed by the withdrawal on the part of the trades union 
organisations of the remaining 75 per cent. of their members, there 
is every probability that next week there will be a complete cessa- 
tion of operations throughout all the engineering establishments 
connected with the federated employers and the Manchester 
branch of the Iron Trades Employers’ Association ; which, 
with comparatively few exceptions, represent all the leading 
engineering firms in Manchester and the immediately surrounding 
district. The official returns received up to the time of writing as 
to the firms locking out show that the resolution passed at the em- 
ployers’ joint conference in Manchester last week—to the effect 
that in the event of the members of the trade unions, represented 
by the joint committee for securing a reduction of the working 
hours in London from 54 to 48 per week, going out on strike on 
Saturday, July 3rd, as threatened, in any workshop belonging to a 
member of the federated employers, notices would immediately be 
given by the members of the associations affiliated to the federa- 
tion that a reduction of hands of 25 per cent. would take place of 
the members of such unions in theiremployment—is without excep- 
tion being carried out byallthe federated and associated employers, 
whilst, in addition, a number of important outside firms are also 
intimating their intention of joining in the lock-out. At present 
there are no precise res as to the actual number of men who 
will be affected by the lock-out, but it may be generally stated 
that the eighteen firms in the Manchester district who are in the 
Employers’ Federation give employment to something like 13,000 
men, whilst in addition there are ten important firms connected 
with the Iron Trades Employers’ Association who employ several 
thousand workmen. 

In the Bolton district the firms who will join in the lock-out are 
estimated to give employment to about 6000 men, and it is confi- 
dently anticipated that in the Oldham district another 12,000 men 
will also be included in the lock-out. A rough estimate may be 
taken that about 35,000 men in this district will be affected by the 
lock-out and strike, and about one-third of these may be taken as 
being members of the trades union societies directly included in 
the lock-out notices ; but, of course, practically the whole of the 
35,000 men will be thrown out of employment, either in the event 
of the lock-out notices being eventually enforced to the full extent, 
or of the trade union organisations themselves withdrawing the 
remaining 75 per cent, of their members, 

At a meeting of employers held in Manchester during the week 
to consider the general position—at which Colonel Dyer occupied 
the chair—there was a unanimous and thorough determination to 
hold out to the last in —— the demand put forward by the 
trades union organisation. o far as most of the large engi- 
neering firms are concerned, who are necessarily to a con- 
siderable extent dependent upon fereign trade, the question 
is regarded as one of most vital importance, as it is urged 
that the concession of the eight hours day would practically 
render saccessful competition for any important foreign trade in 
the future absolutely hopeless. This, however, is not the onl 
question which the engineering employers have before them. Wit 
most of the establishments it is not merely a question of the shorter 
hours, but as to whether the employers or the trade union officials 
shall have the actual control of their undertakings, and the 
repeated demands of one sort and another which have been put 
forward by the workmen have brought about a position in which 
conflict between capital and labour has become absolutely 
inevitable. It has, therefore, been to some extent not the par- 
ticular eight hours demand, but that this question may as well be 
taken as any other, as the issue upon which the struggle between 
the trades union and the masters’ organisations is now to be 
fought out. 

Except that the better qualities of round coal are just now only 
in very slow request for house-fire — and are accumula- 
ting in stock, with prices easier, if anything, whilst very few 
collieries are working more than three and a-half or four days per 
week, generally a moderate business is reported in other descrip- 
tions of fuel. Steam and forge coals move off fairly well, inland 
requirements not as yet being affected by the engineering dispute, 
whilst for shipment there is an active business which is giving a 
steadiness to prices. On inland sales 6s. to 6s. 6d. are average 
figures for ordinary steam and forge coal at the pit mouth, with 
prices obtained for shipment averaging 7s. 6d. to 7s. 9d. delivered 
Mersey ports—which is 6d, better than those taken for shipment 
last year. Engine fuel is in good demand, and with the lessened 
output of round coal, the better qualities of slack have become 
rather scarce, with prices hardening. Common sorts, however, 
continue plentiful. At the pit mouth common slack averages 
3s. 3d. to 33, 6d.; medium, 3s, 9d. to 4s, 3d.; with better qualities 
fetching 4s, 34, up to 4s, 9d., and some special sorts quoted 5s, 
per ton, 

Bavrow.—The business in hematite pig iron has been depressed 
this week, the chief cause being found in the pending strike of 
engineers, which will not only seriously affect the industries of this 
district, but will naturally limit the consumption of hematite pig 
iron, Warrants are being done at practically 23. per ton less, 
sellers’ quotations being at 47s. 2}d. net cash, and buyers offering 
47s, 2d. Makers, on the other hand, quote 49s, 6d. to 52s. per ton. 
Makers are well sold forward, but in view of the situation much of 
the iron arranged for delivery will not be required for some time. 
Stocks this week have only been reduced a bare 200 tons. They 
now stand at 229,939 tons, or a decrease since the beginning of the 

ear of 63,007 tons ; 36 furnaces are in blast, as compared with 37 
in the corresponding week of last year. 

Tron ore has not felt the depression, as there is still a eon 
scarcity of it, Good average sorts are in brisk demand at 10s. to 














lls, per ton. Large forward deliveries of Spanish ore have been 
arranged for, and prices are steady at about 14s. 9d. per ton net 
at West Coast ports, 

Steel makers report a rather quieter business, especially in heavy 
rails, orders for which already are well held from the companies 
who are still to a greater or lesser extent inquiring terms for 
further consignments. Prices remain fairly steady at £4 103. to 
£4 12s. 6d. according to specification. A better business is being 
done in shipbuilding descriptions of stesl, and orders are likely 
to be given out more freely soon. In other branches of the steel 
trade there is general activity, and the miils in every department 
are well employed. 

e coal trade is still quiet, and prices are depressed. Coke is 
in steady demand at full prices, 

Shipping is quieter. The exports from West Coast ports during 
the week embraced 5608 tons of pig iron and 7150 tons of steel, as 
compared with 5610 tons of pig iron and 19,485 tons of steel in the 
corresponding week of last year, being a decrease of 2 tons of pig 
iron and 12,334 tons of steel. The aggregate shipments this year 
total up to 223,530 tons of pig iron and 227,476 tons of steel, as 
compared with 165,671 tons of pig iron and 264,015 tons of steel in 
the corresponding period of this year, being an increase of 57,859 
tons of pig iron and a decrease of 36,539 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire pits are now very well employed, the 
most of them, indeed, working full time. Although the demand 
for house coal has fallen off considerably, as compared with a few 
weeks ago, business in other classes of fuel is steadily maintained, 
and a very heavy output is being made. The men complain that 
they are able to earn little money; this is no doubt true in 
many cases, owing to the overcrowding of the pits causing working 
places to be diminished in some quarters to one-half their former 
area. There are trade disputes at some of the pits, but none of 
of them threaten to causea stoppage at present. The old difficulty 
of lads’ wages is being revived. The youths, many of whom are 
almost men, state that they are not so well paid as they were 
years ago, and assert their determination to get more money. 

In household coal both metropolitan and local demands are less, 
although the Midland Railway has taken a larger proportion than 
usual from the district, while the Great Northern traffic is quite up 
to the average. The principal demand is for the better qualities, 
the commoner sorts being hard to sell, with the result that in these 
grades stocks are accumulating at most of the large collieries. 
Best silkstone coal makes from 7s. 94. to 8s. 3d. per ton ; ordinary, 
from 63. per ton ; Barnsley house, from 7s. 3d. to 7s. 9d. per ton ; 
common coal, from 63. 6d. per ton. The thin seam pits continue to 
be worked with much difficulty, and prospects for owners of this 
class of fuel are not at all bright, as prices during the summer 
months are certain to rule low. For export the season has opened 
well, so far as bulk of business is concerned. Values, however, are 
only moderate, 

The half-year’s contracts which have just been entered upon are 
generally a shade higher, but very little indeed ; district coal- 
owners having been unable to secure better terms through their 
colleagues in Derbyshire and Notts not quoting any advance in 
the tenders sent in for railway contracts. 

A heavy tonnage of coal has found its way to Hull to meet the 
large demand from the Baltic and other parts. Grimsby and 
Goole are also receiving fair tonnage. In the open market prices 
are at 7s. 6d. to 7s. 9d. per ton, contract rates being about 6d. per 
ton less in quantities at the pits. There is rather a small demand 
for gas coal, but values are maintained. Manufacturing fue), and 
all kinds of small coal are fairly ordered, and prices appear to be 
stiffening. Good screened slack is at 3s. 3d. to 3s, 6d. per ton ; 
seconds, 2s. 6d. to 2s. 9d. per ton ; smudge, Is. 6d. to 2s. per ton. 
The home consumption for coke-making absorbs the most of what 
is produced. Values of coke remain at 8s. 6d. to 10s. per ton for 
ordinary qualities, the best makiag from 10s, 6d. to 12s. 3d. 
per ton. 

The iron trade has not altered since last week, being fairly brisk 
in the different districts, 

Messrs, Vickers, Sons, and Co., Limited, River Don Works, 
Sheffield, have obtained their first order from the Admiralty for a 
first-class battleship, which will be of the Canopus class, of 
12,950 tons. She will be built, of course, at Barrow, in the yard 
of the Naval Construction Works, recently acquired by Messrs. 
Vickers. Up to this time all classes of Admiralty work have been 
done at Barrow except the building of battleships. Messrs. 
Vickers are to devote their principal attention at Barrow to the 
construction of war craft. 

In the lighter trades the chief business at present is in files, edge 
tools, and kindred industries. The demand for files is abnormally 
great. It is estimated that between 60,000 and 70,000 dozens of 
files are at present being made every week in Sheffield. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusINEss in this district is very much depressed, and the warrant 
iron market is iiterally in a condition of panic ; this change in the 
state of affairs being brought about by the difficulty which has 
sprung up in the engineering industry on the eight hours question, 
and which is likely to paralyse operations in nearly all the chief 
trades of this district. Certainly the action already taken has 
altogether disorganised business in the iron, steel, and allied trades, 
and buyers and sellers alike are indisposed to operate, so that this 
week has been a more idle one as regards the distribution of new 
orders than has been known for a twelvemonth, and the prices of 
warrant iron have come down with a run ; in fact, too quickly even 
to please the “‘ bear” party, who are likely in consequence of the 
rapidity of the decline to lose something through the weak “‘ bulls” 
being unable to pay up their differences, About the middle of last 
month we had the best prices of the year ruling for warrants, 
Cleveland ordinary being up to 41s. 7d. cash, whereas on Wednes- 
day last 39s. ld. was the figure ; a fall in about three weeks of 
2s, 6d., making the prices only about ls. above the worst price of 
the year, and yet trade itself is actually no worse than it was last 
month, and it is labour troubles alone that have brought about the 
present unsatisfactory condition of affairs, the dispute in the engi- 
neering industry more than all, The ‘‘ bears,” who appeared to 
be ‘‘ cornered ” last month, are not at all apprehensive now, and 
are not anxious to cover, seeing the downward tendency of prices. 
It is more the ‘‘ bulls” who are caugLt, the market having become 
so unfavourable forthem. Consumers under such circumstances as 
the present will no longer buy for delivery ahead ; and they are 
under no necessity to buy for prompt delivery, so that there is 
little or nothing doing. 

The exports of pig iron this month are rather quiet, but that isa 
usual feature in July, as less is always taken by continental, and 
particularly German customers, besides which consumers abroad 
are not likely to buy while our market is in such an unsettled and 
unsatisfactory condition, and while prices have such a decided 
downward tendency. The decrease in the stock of Connal’s warrant 
stores is at a smaller rate than has been known for nearly a year: 
—On Wednesday night 112,461 tons of Cleveland iron were held, 
a decrease for the month of 1585 tons, while of hematite 63,360 
tons were held, a decrease of 362 tons. The production of pig iron 
has recently been reduced, though the requirements are said to be 
in excess of the supply, but the furnaces that have been put out 
have been in urgent need of repairs. Messrs, Wilsons, Pease, and 
Co., have blown out a furnace producing ordinary Cleveland pig 
iron at the Tees Ironworks, Middlesbrough, leaving them with four 
in operation out of five built. The North-Eastern Steel Company 
has blown out one of the Acklam furnaces m: i 





ing basic iron, in 
order that it may be reconstructed on the most modern principles ; 
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and Messrs. Bolckow, Vaughan, and Co. have stopped a furnace 
making spiegel at their Middlesbrough works, But Messrs, Gjers, 
Mills, and Co, have blown in a furnace at the Ayresome Ironworks, 
Middlesbrough, t» produce a special kind of pig iron. 

No. 3 Cleveland G.M.B. pig iron, which was last week being sold 
for early f.o.b, delivery at 41s per ton, can now be obtained both 
from makers and merchants at 393. 6d., and consumers are reluc- 
tant to give even that figure, as they can get warrants at a still 
cheaper rate, and where they are not particular about the brand 
the warrants answer their purpose as well, No, 4 Cleveland 
foundry pig iron and a!l qualities of forge pig iron are quoted at 
393. 6d., having dropyed 6d. to 94, since last week, though they 
are stili scarce, Mixed numbers of East Coast hematite pig 
iron are quoted at 49s, to 503.; but buyers will hardly give even 
the lower rate, with warrants at a figureso much lower. For some 
time hem:tit; warrants were dearer than makers’ iron, and were 
23. 6d. above West Coast warrants, but now they are cheaper than 
makers’ iron, and only ls. 64d. above West Coast warrants, which 
until recently have always been the dearer. 

The pig iron shipments from the Cleveland district last month 
were very fair, being considerably above a June average, but they 
fall short of the figures of March, April, and May. A consider- 
able decrease in the deliveries over sea was noticed—from 82,987 
tons in May, to 64.117 tons in June, Germany having had con- 
siderably less—32,738 tons against 47,834 tons in May, and Italy 
only 3359 tons in June, against 13,991 tons in the previous month. 
Bat there was an increase to Scotland—trom 29,902 tonsin May to 
39,937 tons in June, The pig iron exports for the half year— 
644 544 tons—were the heaviest ever known for the first six months 
of any year, and they were 86,251 tons, or 15 per cent. more than 
the previous best ; while they are 43 per cent. above the average 
for the last ten years, The extension of the foreign trade bas 
been very marked, 344,084 tons having been sent abroad, this 
being the largest quantity on record—it was 43,500 tonsin excess 
of last year, and 100,000 tons more than the last ten years’ 
average. To Germany direct and wvié@ Holland, not less 
than 185,882 tons were sent, or 53 per cent. of the total over-sea 
deliveries, and 40,000 tons more than in 1886 ; indeed, the quantity 
sent during the last half-year has been the largest ever recorded. To 
Belgium 33,251 tons of Cleveland pig iron were sent, against 
18,096 tons in 1896, and 13,779 tons in 1895, and the average 
for the past ten years is not half of this year’s quantity. France 
has had 22,105 tons, which is double the average, and compares 
with 9217 tons in the first half of last year. The shipments 
coastwise were the best ever reported, and were 300,460 tons, of 
which Scotland had 225,278 tons, against 209,679 tons in 1896. 
Tae progress in export trade during the last two years has been 
undoubtedly remarkable. 

Finished iron and stes] manufacturers continue well employed, 
and generally have not a bad show of orders on their books, but 
naturally the inquiry is now small, for shipbuilders and others 
will not buy in the face of the difficulty in the engineering trade. 
Steal ship plates are quoted at £5 53, less 24 per cent., f.o.t., but 
might be Schas at considerably less ; indeed, some business has even 
been done at 5s. less. Angles and bars are exceedingly firm, steel 
ship angles being at £5 2s, 6d., and iron angles at £5, both less 
24 per cent. f.o.t., and in some cases more has been paid for steel 
angles, Common iron bars are realising £5 5s., less 24 per cent. f.0.t. 
The rail trade is active, and a very large business is now being done 
with Japan and India in railway material, a regular line of steamers 
owned in Japan now ruuning regularly from the Tees to that 
country. To Russia and Cape Colony considerable quantities 
of rails have lately been shipped from Middlesbrough. Heav 
rails are now quoted at £4 10s. net at works. Messrs, Head, 
Wrightson, and Co., Limited, are about to extend their wharf on the 
Tees, their trade having greatly increased of late. The fitters and 
blacksmiths at Messrs. Bolckow, Vaughan, and Co.’s Middlesbrough 
works have struck work for an advance of ls. 6d. per week on the 
ground that they are not in receipt of the standard wages, which 
recently have been raised to 35s, per week. 

The Board of Conciliation and Arbitration for the Manufactured 
Tron Trades of the North of England on Monday did a graceful act 
in showing their appreciation of the worth of their president, Mr. 
William Whitwell, of the Thornaby Ironworks, Thornaby-on-Tees, 
a gentleman well deserving of the honour bestowed upon him. 
Mr. Whitwell was one of the founders of this very successful 
organisation, twenty-eight years ago, and for twenty-two years 
he has been its president, gaining the respect and confidence of 
masters and men alike, for his impartiality and tact. Testimony 
was on Monday borne to the fact that during the long period of 
time he has held office not once has his ruling been disputed. The 
respect in which he is held by the operatives is shown by the fact 
that it was from them that the suggestion spontaneously emanated 
that a presentation should be made to Mr, Whitwell. This pre- 
sentation consisted of an illuminated address and a service of silver 
plates the value of £250, and it was made on behalf of the Board 

y Sif David Dale, Bart., who was first president of the organisa- 
tion. The address stated that ‘‘to the conspicuous ability, tact, 
and judgment displayed by you in directing the work of the Board, 
together with the combined firmness, courtesy, and impartiality 
with which you have presided over its meetings and delibera- 
tions, the success of the Board, we feel assured, is in a great 
measure due,” The success of the Board is indicated when it is 
stated that during the whole course of its existence strikes of any 
importance have been conspicuously absent. Employers and 
operatives alike spoke in high terms of the valuable services 
rendered by Mr. Whitwell to the iron trade of the North of 
England, and to the Board of Arbitration in particular. 

With regard to the dispute in the engineering industry, the 
employers belonging to the Federation in this district are deter- 
mined to support the London employers whose men have struck 
work because an eight hours day without reduction of pay is not 
conceded, and to carry this out they have given notice to 25 per 
cent. of their men to cease work in a fortnight, and on each suc- 
ceeding Tuesday the services of 25 per cent. more will be dispensed 
with. The men, however, meet this by giving notice that the 
other 75 per cent. will cease work simultaneously with the 25 per 
cent. to whom the masters have given notice, and all overtime and 
meal hour work is to cease. The Boilermakers’ and Iron Ship- 
builders’ Association have ordered their men not to cease work. 
The Hartlepool men, in deciding upon stopping the 75 per cent. at 
the same time as the 25 per cent., passed a resolution as follows :— 
‘*That this meeting of engineers strongly protests against the 
arbitrary and tyrannical action of our employers in depriving us 
of our employment at a time when we are working harmoniously 
and without dispute of any kind, and for no other reason than 
that a body of workmen in a distant part of the country, who are 
in the same trade society as themselves have disagreed with their 
employers on the eight hours question. We further submit that 
the result of such a policy on the part of the employers will be to 
engender perpetual strife and bitterness between employers and 
employed, to disorganise the trade of the country, and cause untold 
suffering upon thousands of families. Asa body of men we are 
entirely free from all responsibility in this dispute, and whatever 
may take place entire responsibility must rest with the employers 
as a result of their tyrannical action in locking out men who have 
no quarrel with them.” The greater part of the largest 
engineering firms on the North-East Coast belong to the Employers 
Federation. It is believed that between 9000 and 10,000 men at 
their works will be out after next Tuesday, and this will have a most 
disastrous influence on other industries in the district. 

The coal trade in nearly all departments shows a fair amount of 
activity, in fact the only exception to this is the house coal trade, 
and no one looks for that being brisk at this season of the year. 
Exports are good, and might be heavier if vessels were forthcoming. 
There is a tendency upwards in prices: best Northumberland steam 
coals are at 8s, 74d. per ton f.0.b., though there are still sellers at 
8s. 6d., while best Durham gas coals range from 7s, 3d, to 7s, 9d. 
f.o.b, Coke is in good request, for though the local consumption 


has been reduced by the blowing out of some of the furnaces there 
is a heavy demand on export account, and exceptionally good 
prices are secured for foundry coke. The Marquis of Londonderr 
has engaged Mr. H. H. Wake, of Sunderland, to advise him wit 
respect to extensive harbour improvements at Seaham. ‘Trade has 
been steadily decreasing for years, the docks being old fashioved, 
and when there is a heavy sea steamers of moderate size have con- 
siderable difficulty in crossing the cills. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE serious dispute in the engineering trade has had a depress- 
ing effect on the iron market, and it is felt in business circles 
generally that a very grave crisis has been reached. Among the 
Clyde operators there has been no special desire for an eight hours 
day, and the belief is that most of the men would have preferred 
to remain at work under the conditions hitherto existent. There 
appears to be a strong opinion among the Clyde workmen that 
their brethren on the Thames have acted without giving due con- 
sideration to the gravity of the issues involved. Rumours have 
indeed been current in the last day or two that a compromise of a 
51 hours week was likely to be offered to the Scottish workmen, but 
it does not seem likely that the employers in this district would be 

repared to separate themselves from the Employers’ Federation. 

he lock-out is expected to be general on the Clyde. Towards 
the end of next week the Glasgow Fair holidays begin, and as 
these would, in the ordinary course, extend to near the end of the 
month, the probability is that work may not be resumed until 
there is a settlement of the dispute. The Clyde district is bound 
to suffer severely if the lock-out is prolonged, seeing that its trade 
depends to so large an extent on the shipbuilding aud engineering 
industries. Among business men the feeling is one approaching 
irritation, the workmen being held as solely to blame, and their 
demand considered utterly unreasonable. 

In the Glasgow pig iron warrant market the effect of the news as 
to the impending lock-out was to depress prices, notwithstanding 
that there was a very considerable deman1 for iron on the part of 
the ‘‘ bears” to cover their oversales. Speculative holders were 
desirous of clearing out in case of a heavy break in prices. Such 
a thing was felt to be not at all unlikely, because the wants of con- 
sumers will be much reduced by the lock-out, Manufacturers will 
be protected by the operation of the strike clause, and there can 
be little doubt that many works will be closed. These considera- 
tions are being anxiously discussed on Change, and a good deal of 
excitement has prevailed. 

Scotch warrants fell from 443, lld. to 44s, 24d. cash ; busi- 
ness being also done from 44s, 84d. to 44s, 44d. one month. 
Cumberland hematite declined from 47s. 104d. to 47s. 24d. cash ; 
the one month prices being 47s. 8d. to 4/s. 545d. Business was 
done in ordinary Cleveland warrants at 39s. 74d. to 393. 6d. cash ; 
393. 7d. fifteen days, and 38s, 9d, to 393. 9d. one month. There 
has been very little doing in Middlesbrough hematite. A few 
transactions have been recorded at 48s. 84d. to 48s. 9d. for delivery 
in ten days, and at 493. one month; the cash price being about 
483. 9d. per ton. Scotch-made hematite pigs are quoted 5ls, 6d., 
delivered in railway wagons at the steel works, 

Since last report an additional furnace has been placed on the 
manufacture of hematite, and there are now 35 producing ordinary, 
40 hematite, and six basic pigs, the total of 81 thus in blast 
in Scotland comparing with 80 at this time last year. 

The prices of makers’ iron have been fairly steady. Govan 
and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 45s. 9d.; 
Nos. 8, 45s.; Wishaw and Carnbroe, Nos. 1, 46s.; Nos. 3, 45s. 3d.; 
Clyde, No. 1, 50s. 3d.; No. 3, 47s. 3d.; Calder and Summerlee, 
Nos. 1, 51s.; Nos. 3, 47s. 9d.; Gartsherrie, No. 1, 51s 9d.; No, 3, 
48s.; Coltness, No. 1, 523; No. 3, 483, 3d.; Glengarnock, at 
Ardrossan, No. 1, 51s; No. 3, 46s.; Eglinton, at Ardrossan or 
Troon, No. 1, 47s. 6d.; No. 3, 45s, 94.; Dalmellington, at Ayr, 
No. 1, 47s. 6d.; No, 3, 45s, 6d.; Shotts, at Leith, No. 1, 51s. 6d.; 
No. 3, 49s.; Carron, at Grangemouth, No, 1, 52s.; No. 3, 493, 

The shipments of pig iron from Scottish ports in the past week 
were 5580 tons, compared with 6425 in the corresponding week of 
last year. There were despatched to Australia 365 tons, India 70, 
France 110, Italy 65, Germany 680, Russia 992, Holland 670, 
Belgium 20, Spain and Portugal 60, China and Japan 100, other 
countries 73 ; the coastwise shipments being 1875, against 3769 in 
the corresponding week of last year. 

In the Glasgow warrant stores the stock has decreased about 
600 tons in the course of the week, the decrease since the begin- 
ning of the year being about 9000 tons. 

There are complaints of a scarcity of fresh orders in the malle- 
able iron department. Foundries are busy, and steel works par- 
ticularly so; but the steel makers are apprehensive of an early 
change for the worse, in consequence of the lock-out. 

There has been more activity in the coal trade, especially in 
the shipping department. The total shipments from Scottish 

orts during the wesk were 192,716 tons, compared with 161,941 
in the preceding week and 166,215 in the corresponding week of 
last year. Steam and ell coals are in good demand at firm rates, 
It appears that splint coal is now in rather better demand. Main 
coal is unchanged. All kinds of small furnace coals sell readily 
at steady prices. Main coal is quoted f.o.b. at Glasgow, 6s, 3d.; 
splint, 63. 6d. to 7s.; ell, 7s. to 7s. 6d.; steam, 8s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE steam coal trade last week was very brisk, and at Cardiff, 
Newport, Mon., and Swansea was characterised by a good deal of 
buoyancy. Cardiff exported over 340,000 tons, and the demand 
is such that it was stated on Change that a good month’s trade is 
certain. Newport, Mon., totals and Swansea totals were above 
the average. At Cardiff the week opened with an increased firm- 
ness in tone, and up to mid-week shipments have been heavy, large 
totals going to Buenos Ayres, Malta, Genoa, and Brindisi. The 
latest reports are that best qualities are scarce, and prices showing 
upward tendencies. Latest Cardiff figures are :—Best steam, 11s, 
to lls, 3d. best seconds advanced to 10s, 9c., always a strong 
indication of improving prices; and ordinary seconds are firmly 
held at 10s. 3d. to 10s. 6d. In is also noticeable that dry coals 
continued in improved favour; best kinds are selling at 9:. to 
93. 3d. Best small coal, too, is on the ascending grade, as will be 
seen from last quotations: Best, 6s. to 63. 3d. ; seconds, 5s, 64, to 
5s, 9d.; drys, 5s, 3d. 

I have also favourable reports from the semi-bituminous valleys 
of Monmouthshire ; demand is excellent in many quarters. Latest 
prices : _— Velleys, 93. 3d. to 93, 6d, ; Eastern Valleys, 93. 
to 9a, . 

The K ition of the house coal trade in most places remains 
unchanged. It is now in its usual summer rut, and may be 
expected to remsin until the coming on of autumnal indications, 
Asa matter of form I give the last quotations :—Best, 9s, 9d. to 
10s.; No. 3 Rhondda, 10s, 9d. to 11s.; brush, 9s, 6d.; small, 7s, 34. 
to 7s. 9d.; No. 2 Rhondda, 7s. 6d. to 83.; through, 6s. to 6s, 94.; 
small, 5s, 3d. to 5s, 6d. 

Swansea coal quotations are as follows :—Anthracite, best, 11s, 
to 1ls. 6d.; seconds, 9s. to 10s.; ordinary, 8s. to 8s. 6d.; culm, 
4s, 3d. to 4s. 9d.; steam, 9s. to 1ls.; seconds, 83. 6d. to 9s. 3d.; 
small, 4s, 9d. to 5s, 6d. Bituminous, No. 3 Rhondda, 10s, to 11s.; 
through, 8s. 64. to 93.; small, 7e. to 7s, 6d. No, 2 Rhondda, 8s, 64. 
to 9s.; through, 6s. 6d. to 7s.; small, 5s. 3d. to 5s, 9d. 

On ’Change Swansea, mid-week, it was reported that stocks of 
pig iron are showing a further decrease, owing to impending labour 
disputes. Prices have declined. This week Scotch has fallen 








1s, 5d., Middlesbrough 1s, 6d., and Cumberland 1s, 54d. Glasgow 


warrants are now at 44s, 4d.; Middlesbrough, 393, 6d.; but fcr 
hematite there was no quotation. 

Other prices are :—Welsh bars, £5 5s. to £6 ; sheet iron, £6 7, 63 
to £6 12s. 64.; steel sheets, £6 10s. to £6 12s, 6d.; steel rails, 
heavy, £410s. to £4 12s, 6d.; light, £5 7s. 64. to £5 10z.; Bessemer 
steel, bars, £4 5s.; Siemens, £4 to £4 23. 64. Tin-plates, Bessemer 
cokes, 9:. 6d. to 93. 74d.; Siemens, 93. 9d. to 103,; terres, 18s, 64 
to 19s. 6d.; best charcoal, 12s. to 12s, 3d. 

Swansea Exchange report of iron and steel is to the <ffect that 
most of the finished iron and steel works are well employed 
and that Bassemer steelmakers are able to obtain orders’ for 
rails and billets at a more remunerative price than that at 
which Siemens tia-plate bars can be bought. No improvement 
is reported in the tin-plate works and prices are stationary, 
Black plates are in better demand, but the outlook for finished 
white plates is darker. The quantity received from the works 
last week was in excess of the exports. The Millbrock Stee] 
Works have been purchased by the manager, Mr. G. L, Morris, 
Prospects regarded as good, 

In the Swansea Valley the demand for tin-plate is good, as far 
as black plates are concerned. Exclusive of the Worcester W orks, 
the whole of the mills, with the excepticn of a couple at the 
Baaufort and one at Foxhole, were well employed during the week, 

At Briton Ferry during the past week nineteen mills were at 
work at the various tin-plate establishments. The production of 
steel bar was satisfactory. 

It is stated with some degree of authority that Wales will not 
be affected by the great engineering strike. This is commented 
upon with satisfaction, as some of the works are only just out of 
the throes of a labour struggle, which was supported by society 
and union sgents, but collapsed after a good dea! of suffering had 
been experienced. 

There was a general meoting of the South Wales Institute of 
Engineers at Cardiff on Monday, under the presidency of Mr, 
H. W. Martin. The principal subject brought forward was the 
eo contributed at a former meeting on ‘‘ I'he Coal Field of the 

ransvaal” by Mr. Forster Brown. From this and a . reer 
paper by Mr. T. H. Bailey, who visited the place in 1889, a good 
idea was given of the coal field, of the character of the coal, and of 
the assorted beds of iron ore. A peculiarity of the coal was its 
abundance of ash. The iron ore was abundant, timber 
abundant, transport bad. Various members entered into a cis- 
cussion of the paper, and at the close Mr. F. Brown replied, 
Other interesting papers were given, one illustrated by limelight 
on ‘‘ Subsidences caused by Workings in Mines,” by M. Fazol. 

An import section has been formed of the Cardiff Chamber of 
Commerce, 

As a signal proof of the animation in the Welsh coal trade, 
especially at Cardiff ports, I hear that Barry Dock coal shipments 
for the past half were 3,103,052 tons 13 cwt. In coke alone, 
11,312 tons 17 ewt. 








NOTES FROM GERMANY. 
(From our own Corre sponde nt.) 

THE German iron trade shows a fair briskness in all its principal 
departments, local demand being healthy, while prices remain stiff 
generally ; on foreign account there is still very little business of 
importance transacted ; in some articles export is lower than it has 
been for months past. 

In Silesia the iron market has been pretty lively all through last 
week, and a better employment is being reported in various 
departments. This naturally tends to further stiffen the 
tendency of quotations, and manufacturers, as a rule, realise fairiy 
good prices, 

A quiet tone still prevails inthe Austro-Hungarian iron industry, 
Makers of manufactured iron are not in a position to report much 
change in demand, only structural iron and also tubes have been in 
very good call upon the week. Official quotations have not 
changed since former letters. 

In France the iron business is steady, and fairly well occupied, 
but there has not been any expansion in trade within the course 
of the past week. In Paris, merchant bars are quoted 160f., plates 
170f. p.t. Schneider-Creusot is reported to contemplate the 
erection of large ironworks in Russia, 

An improving tone is again being noticed on the Belgian iron 
market, and a much better demand has been coming forward this 
week than last ; quotations no longer show a tendency to weak- 
ness, but are, on the contrary, stiffly maintained in most instances. 
Plates continue ina somewhat depressed condition, manufacturers 
being unable to compete with English firms, 





The following figures show output of pig iron and steel in 
Belgium since the year 1884 :— 
Pig iron. Steel. 
Tons. Tons. 
WAGES. és cs ae cu. MRD 187,066 
1 er es eee 
ee ee | acre 
TBST nce ce ce oe SUECO .. ; 229,321 
1888 .. 547,204 243,647 
1889. 577,204 261,397 
1890 514,811 242,566 
1601 .. a0 497,380 248,913 
1892 479,008 260,037 
18938 485,021 . 278,113 
1894 543,290. 405,661 
eee a 867,947 
WIG ss os ce ce ae SAT 598,755 


Taking it all through, there has been a fairly active business 
done in pig iron on the Rhenish- Westphalian iron market, inquiries 
and demand showing an improvement against former weeks, 
In malleable iron a steady trade is doing, and prices remain 
firm. Most articles of finished iron are brisk of sale, only in 
sheets and in wire no trace of a revival has as yet been 
perceptible ; in the last-named article exports have been decreas- 
ing to an alarming degree. In 1896 German export in wire nails 
amounted to 581,853 q. only, worth 84 million marks, against 
636,620 q. in 1895, During the period from 1886 to 1895 export in 
wire nails rose from 396,730 q., worth 64 million marks, on 
636,620 q., worth 94 million marks, The decrease in export of 
wire nails, noticeable since last year, is chiefly due to the falling 
off in the demand from Japan. The Japanese wire nail manu- 
facture has of late been improvirg so rapidly that some fear a 
total cessation of the German wire nail export to Japan will be the 
consequence, In 1892 117,811 q. were exported; in 1893, 
121,817 q.; in 1894, 124,586 q.; and in 1895, 134,326 q. Japan 
has accordingly consumed no less than 22 per cent. of the total 
aed of wire nails exported from Germany. In 1896 only 

7,839 q. wire nails were sent from Germany to Japan. 

Quotations for both raw and finished iron in the Rhenish-West- 
phalian district are about the same as before, foundry pig No, 1 
being quoted M. 66 to 67 ; No. 3, M. 59 to 60; good forge quality, 
M. 58 to 59; basic, M. 59 to 60; German Bessemer, M. 60 to 63 ; 
spiegeleisen, M. 63 to 65; bars, M. 132 to 135; finished bars, 
M. 153; angles, M. 132 to 135; girders, M. 118 to 125; sheets, 
M. 145 to 160; the same in basic, M. 135 to 140; boiler plates, 
M. 175 to 185; the same in basic, M. 145 to 160; tank plates, 
M. 125 to 155; light section rails, M. 110 to 115; Bessemer rails, 
M. 116 to 120, all per ton free at works, 

Figures published by the Bavarian Mining Administration show 
the total output of the blast furnace works, mines, and salt works, 
together 184 works, re jae 15,097 men, to have been, for 
1896, 1,455,308 t., worth M. 45,048,995 ; production in the jyear 
before was 42,851t. Of theabove total output, 1,100,068 t., worth 
M. 9,385,797, fall to the seventy-six mining industries, which 
employ 6564 men ; the six | salt works, employing 240 men, 
produce 40,399 t., worth M. 1,753,518 ; and the 102 iron produc- 
ing establishments, employing 8293 men, yield 314,840 t., worth 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July Ist. 
Tus commercial, manufacturing, and financial 
conditions of the States have materially improved 
during the past six months, and especially within 
the past thirty days. The large crops are the 
pasis of the present improving tone. There 
is a larger movement of freights over all rail and 
water lines. Bank funds are in better demand ; 
collections are improving, and retailers in all 
branches of trade are making larger purchases 
forthe autumn trade. For iron and steel there 
is a large absorption of furnace and mill pro- 
ducts, To all appearances there are indications 
ef an early and heavy demand, This is shown 
in all the leading markets. The largest specula- 
tive transaction was the purchase of 100,000 tons 
of pig iron by Rogers, Brown, and Co., of this 
city. A lesser one by Chicago parties of 50,000 
tons for malleable iron purposes. Numerous 
transactions of 10,000 tons, and 5000-ton lots are 
reported of Bessemer, and of material suitable 
for cast iron pipe, for which there is a heavy 
demand in sight. The pressure for wrought iron 
pipe is also heavy, and big contracts are about 
being made to run the foundries up to cold 
weather. The Australian Government is taking 
a peep at American priccs for wrought iron pips. 
Bessemer pig is weaker because of a squeeze in 
ore. Billets are dull until buyers can rest assured 
that there is no lower deep from the lowest depth 
of prices. A great deal of construction work 
has been begun, involving plate and structural 
material ; orders for 17,000 tons have been placed 
within a week, part of it being under contract 
work in hand. The shipyards are good and 
steady customers. Bridge builders are now 
starting in to rush work through, jast closed. A 
multitude of small jobs of city and country work 
is now tc receive the attention of structural iron- 
makers. The bar and merchant steel mills are 
all doing a little better, especially in the Pitts- 
burgh district and farther West. The probabili- 
ties are that from this time all rolling mill 
capacity will be more fally and more regularly 
engaged. The manufacturing interests hope a 
great deal from the paesage of the tariff Bill 
now in the last stages of legislative doctoring. 
The next question to receive attention is the 
currency question, and that is bound to arouse 
bitter struggles between the submerged nine- 
tenths and the tenth whe dictate the financial 
policy of this Government, 








METHODS OF APPLYING ELECTRIC 
MOTORS IN SHOPS. 


In the application of electric motors to the 
driving of machine tools, three methods of pro- 
cedure naturally come up for consideration. The 
first of these is the application of a motor to each 
tool, the second is the grouping of tools and the 
installation of a motor for each group, while the 
third is the driving of considerable lengths of 
main shafting by motors, the belting to counter- 
shafts, ani the arrangement of the tools being 
practically undisturbed. There is something to 
be said in favour of each of these methods; but 
where the sole obj ct is to save a large part of the 
present losses in the transmission of power with- 
out too great an outlay of capital, the method of 
grouping tools and providing one motor for each 
group appears to find general favour. There are 
cases, however, where the gains sought are 
indirect ; for instance, a large plant may be located 
on expensive ground where expansion is almost 
impossible, and its buildings may not have been 
originally fitted with cranes and other devices for 
the economical handling of materials; if the 
cranes, hoists, and travellers cannot be put in 
without taking out the shafting and installing 
electric motors, it is apparent that the whole lay- 
out must be governed by the special objects 
sought. Special cases require special treatment ; 
but where the object to be attained is the reduc- 
tion of transmission losses, the question becomes 
chiefly one of a saving in power commensurate 
with the capital outlay and the future cost of 
maintenance, 

Probably the direct application of a motor to 
each tool will in the majority of cases reduce the 
losses of power transmisslon toa minimum. But 
both the first cost and the maintenance of such 
an installation are large compared with the two 
other methods that have been mentioned. A 
motor applied to a single tool must be of sufficient 
power to meet the maximum requirements of 
that tool, and therefore the total horse-power of 
the individual motors is the horse-power required 
to operate all the tools at their maximum. 
Where tools are judiciously grouped the horse- 
power of the motors for each group can be some- 
what less than that required for a simultaneous 
maximum output from all tools in the groups, as 
in average machine shop work the tools would 
not all be in operation at once. Consequently, 
because of the smaller total horse-power of the 
motors, and the less cost per horse-power for 
large than for small motors, the expenditure is 
greatly reduced by grouping. It is also reason- 
able to assume that 100 horse power in five units 
will cost less to maintain than if in from thirty 
to fifty units, Furthermore, while in the group- 
ing of tools we still have friction loss due to more 
or less shafting and belting, this loss is partly 
offset by the greater efficiency of the large motors 

as compared with the cal ones required for 
individual tools. Again, in providing individual 
tools with motors, one must choose between high- 
speed motors, with their attendant counters and 
belts for reducing the speed, and low-speed 
motors of greater size, weight, and cost. It 
therefore + ¥ not improbable that, all things 
considered, the net saving is greater when tools 
are grouped, and each group driven by one 
motor. It should be borne in mind, however, 
that the heavier the tools the less the advantage 
of oprouping, and in most large shops there are 
tools that unquestionably should be driven singly, 
even where grouping was wisely chosen as the 
general plan, 

The third method mentioned, that of driving 
long lines of shafting by motors, has little to 
recommend it, except under exceptional condi- 


shafting were numerous and of moderate Jength, 
and where they were not all parallel to each 
other. Such an installation would probably be 
an improvement over belting and gearing, but it 
would appear better to sub-divide further if 
electric motors are to be employed at all for 
driving machine tools, The whole question isa 
most interesting one, says the A mericun Engineer, 
and is destined to be carefully studied in the 
near future. ‘The flexibility of electric trans- 
mission and the additional uses that can be made 
of electricity about a large plant, are both argu- 
ments in favour of its use, 








THE PATENT JOURNAL. 
Condensed from “ie See Oficial Journal o7 
a y 


Application for Letters Patent. 

*.* When inventions have been ‘‘ commmunicated"’ the 
name and address of the communicating party are 
printed in italics. 

24th June, 1897. 
Johnson, Scalloway, Shet- 





15,184, Fire Grates, W. 


and. 

15,135. AkRonavuTIC Apparatus, G, C, Douglas. W. H. 
Blakeney, outh African Republic.) 

—— Cranks, O. Guttmann and H. Payne, 
London. 

15,137. CLorues Frame, F.C Timpeon and J. J. Fergu- 
ton, Sandbapnk, Argyleshire. 

15,138. CycLe Sarety Lock and Hous, N. Hollander, 
London. 

15,139. Borries, W. R. Tippins, London. 

15,140. Stoppers, W. R. Tippins, Londo. 

15,141. MenstuaL Pap, G. Graham and W. Dobbie, 
London. 

15,142. ManuracTurRe of Maonets, H. A. Rowland, 
London. 

15,148. Apparatus for SvUPERHEATING Stream, J. 
Willoughby, London. 

15,144. CRYSTALLYSING-sUGAR Apparatus, J. G. Boers, 
London. 

15,145, ALtmenTARY Extract, T. Hill-Jones, London. 

15,146. Manuractore of Bricks, R. Scholefield, 
London. 

15,147. CONTROLLING ATMOSPHERIC ConpITIONS, J. H. 
Bowley, London. 

15,148. Stream Encines, P. J. Livsey.—(J. Riekie, 
India.) 

15,149. Heew Piates for Boots or Suogs, J. W. Nunns, 
London. 

15,150. Spannes, G. Francis, London, 

15,151. Decoratine Srarrs, A. Smith, London. 

15,152. INcaANpEScENT VapouR Lamps, R. Hyatt, 

ndon. 

15,158. Sasu Fasteners, T. Johns, London. 

15,154. Automatic Ain Pump, E. W. P. Cameron, 
London. 

15.155. Vatves for Pyeumatic Tires, H. N. Rhodes, 
London 

15,156. Soap, A. Jolles, London. 

15,157. SmoKkE - consuMING Furnaces K. Marek, 
London. 

15,158. Brakes, B. J. B. Mills.—(2. H. Wolff and Co., 
Ltd., United States.) 

15,159. Arc Lamps, P. Duflos, London. 

15,1€0. Castors for Fotpinc Bepsteaps, I. 8. C. Keer, 
London. 

15 161. Bicycie Rest, H. A. Knight, Tunbridge Wells. 

15,162. Ruter, W. K. Punshon, London. 

15,163. Rotary Enoines, A. C. De Vos, London. 

15,164. Nut Locks, M. C. Hopper, — 


15,165. Enoineers’ Biack Pixs, P. O'Donnell, 
London. 
15,166. Raitway Sionatitmsc, J. P. O'Donnel, 


London. 


London. 
15,168. MeasuRING EvectricaL Power, M. B. Field, 


London. 
15,169. Music Lear Turnrrs, W. P. Thompson.—(C. 
Gittus, jun , United States ) 


15,170. Propuction of Porovs Supsrances, W. P. 
Thompson.—{M. Korembaum, Germany ) 

15,171. CoaL-BREAKING Device, H. Houghton aud H. 
Swift, Liverpool. 

15.172. Apparatus for Tskino up Weicuts, H. Rohl 
and H. Usedom, London. 

15,173. Apparatos for Pickiinc Meat, F. Bissinger, 
jun., and G. Bender, Liverpool. 

15,174. Bepstzaps, W. Graumann, Liverpool. 

15 175. Measures for Measurine Liquips, A. Fleury, 
Liverpool. 

15,176. Teapots, R. W. Leftwich and P. B. Akerman, 


London, 
15,177. Fisninc-Boats Mast Heapuicut, A. M. Gallet, 


15,178. Manvuracture of Iron for Mepicing, E. Dolle, 
mdon. 
15,179. ARRANGEMENT of Sprincs as BurFrer, R Ritter, 
London. 
15,180. Seatinc Wax Manvracturg, P. 8. Watkins and 
P. J. Nunn, London. 
15,181. Drain Covers, G. Freeman and W. Shcosmith, 


15,182. Drivinc Mecuanism of Cycies, G. P. Barnes, 
mdon. 
15,188. Compound Rotary Enarnges, R. H. Isbell, 
London. 

15,184. Brakes for Bicycies, E. D. Hinkley, London. 
15,185. Supports for Winpow Awnrnas, W. Johnson, 
London. 
15,186. PLayrnc Carps and Carp Games, H. Marles, 
righton. 


25th June, 1897. 


15,187. Cican AsH RECEIVER and Rest, G. Skinner, 
ndon. 

15,188. Cycie Sappies, C. Merington, London. 

15,189. Ong-way Pioven, 8, Denson, Rhuddlan, Flint- 
shire. 

15,190. Proputne Optica Errects, W. Meed, London. 
15,191. Transactions of Casks, A. Cotgreave, 
London. 

15,192. Dish Extractor and WasHeR, M. J. Pixfold, 
Cleckheaton, Yorks. 

15,193. Lock for Raitway CarriaGes, A, Ward and W. 
K. Baxter, Huddersfield. 

15,194. Puiatypg, A. Aspin, Doncaster. 

15,195. Preventative for Braxy in SuHeerp, A. Levie, 
Glasgow. 

15,196. SeLr-actinc Bott InpicaTor, G. A. Slack and 
B. Marriott, Chesterfield. 

15,197. Brakes for Cycies, H. H. Green, Wolverhamp- 





ton. 
15,198. BLeacnine Fasrics, J. H. Gartside.—( 
Romann, France.) 
15,199. Boxes for Packine Fruits, W. J. Harries, 
Liverpool. 
15,200. ManuracturE of Pate Aug, A. Fraser and 
Maclay and Co., Ltd., Dundee. 
15,201. Rarzway SicNat (Tart) Lamp, P. G. Acres, 
mdon. 
15,202. ATracHine LaBEts to Cycixs, F. G.’ Mayhew, 
Stockton-on-Tees. 
15,208. Furnaces for TREATING Orgs, 8. Alley, Glas- 
Ow. 
15,204. Srockxixas, G. Lindemuth, Manchester. 
15,205. Steam WuHIsTLEs, R. Hope-Jones, Birkenhead. 
15,206. Non-PUNCTURING TiREs, R. and R. Meldrum, 
jun., Kirkliston, Linlithgowshire. 
15,207. Manuracture of Hoops for Sprinos, The 


15,208. Weavino Suvtties, T. Maciej »wskie, Brussels. 

15,209. Levex, C. Brothers. Brussels. 

15,210. VeLocipepgs, P. D. a’ Artigues and C. L. Smitter, 
Brussels. 

15,211. Lock, T. Dubois, Brussels. 

15,212. Runas for Curtains, L. A. Edwards, Richmond, 
Surrey. 

15,218. Botries, W. Winston, London. 

15,214. Borries, E. Cambell, A. Roth, and W. H. Her- 
man, London. . 
15,215. Comprnation GarpeEn Toot, W. Trott, London. 
15,216. Bicycte Tires, H. Worrall, and A. Allen, 

London. 
a aces K11x for Bakixe Pottery, E. Gobbe, 


mdon. 
1. Fasteninc3 for Winpows, A. V. Spratley, 
uiton. 
15,219. SasH Fasteners, J. Lewis, London. 
15,220. Sasu Fasteners, W. E. King, London. 
12,221. Agr1aL Navication, T. Moy.—(0. Chanute and 
A. M. Herring, United States.) 
15,222. AccumuLatTors, L. Fiedler, London. 
15,228. TrirurnaTixG Apparatus, E. and H. J. R. 
Pamphilon and E. Wright, London. 
15,224. Sasu Fasteners, E Howell, London. 
15,225. SappLte Girius and Srraps, A. Zerjal, 


15,226. ScrEw-cuTrinc Macuiyes, J. Baehni-Rorget, 
London 

15,227. Taree Men in a Boat, W H. Ellam, London. 

15,228. FLravouninG AREATED Liqguips, R. G. Nash, 
London. 

15,229. VeLocipzpEs, E. C. W. Schults, London. 

15,230. ComBrnED SHOE-HORN and Button Hock, R. 
Bothmann, Londen. 

15,231. Apparatus fur Desiccatinc SupsTances, A. 
Huillard, London. 

15,232. Boor and Ssogs, C. H. Keats and W. J. Rogers, 
London. 

15 238. Hyprocarson or Gas Excines, J. F. Duryea, 
London. 

15,234. Draw-ceaR for RarLway VeHicLes, H. H. 
Lake.—(C. M. Gou!d, United States.) 

15,335. Sas Fastener, J. Amyes, London. 

15,286. Gas Burners, O. Imray —(V. W. Blanchard 
and E K. S&t.w United States.) 

15,237. ExzcrricaL Switch Apparatus, Siemens Bros. 
and Co. Ltd.—{ Siemens and Halske, Germany ) 

15.288. Evecrricay Resistances, J. F. Bachmann, A. 
Vogt, J. Kirchner, A. Conig, C. C. Weiner, and A. 
Jorg, London. 

15,289 CarBon Cramp, J. F. Bachmann, A. Vegt 
J. Kirchner, A. Konig, C. C. Weiner, and A. Jorg, 
London. 

15,240. Drepcers, W. Matthews, G. F. Tippett, and W. 
Wingate, London. 

15,241. Brcvc.ze Hanpies, W. P. Thompson.—{7ie 
Jirm of Ickz-heimer and Strobel, Germany.) 

—_. LetrerR and SampcE Enve.ore, E. Homes, 

mdon. 

15,243. Grarn-pacctnc Macuines, J. W. Henry, A. 
Gunn, and H. P. Ward. London. 

ee Bicycies, W. R. G. Roebuck, 

mdon. 

15,245. Bicycie Stanp, R. Afford, London. 

15,246. Puzzie ADVERTISEMENT CaRD, W. Evans, 
London. 

15,247. Pwecmatic TrrE Hanp Pumps, F. H. Noble, 
London. 


15,248. Bicycre Lamps, Sir C. 8. Forbes, Bart, 
London. 

15,249. Postace Stamps, E. Heizberg, London. 

15,250. Wire Lacinc Toots, H. ¥F. Keep.—({Z. UH. 


Crouch, Cape Colony.) 
15.251. RevoLuBLe CHarIR SpiINDLES, P. Jensen — 
(The Gilson Manufacturing Company, United States.) 
15,252. Apparatus for TruEIxG Batis, J. A. Ochs, 
London. 
15 258. Measurine InstRUMENT, E. Lisse, London. 
15 254. Harr Pins. J. E. Clennet, London. 
15,255. Sash Fastener, B. Thomas, Londor. 
15,256. PHoToGRaPHic CamsRas, E. P. 
ndon. 
15,257. Rott Hoipers of Cameras, E. P. Pasquier, 


Pasquier, 


15 258. Fowt Hovusrs, J. Foster and E. Willows, 
London. 

15.259. Crostnc Device for Jars, H. Johnson, 
London. 

15,260. Saretry Device for Hoitixe, F. Baumann, 
London. 

15,261. GENERATING VaPoR US M. x: UREs, F. Altmann, 
London. 


26:h June, 1897. 





15,262. W.xcow Wenpeg, R. C. Hope, Scarborough. 

15.263. Sxap or Connection for NECKLETS, J. G. Smith, 
Birmingham. 

15 264. Laces, E. Schwartner, Barmen, Germany. 

15,265. CLosine Sipsscf PiaNoroRTE HaMMER MOULDs, 
. Harrison, London. 

15,266. Engine and Motor, G. Holden, Liverpool. 

15,267. Foiro Lock Action, W. Nevili and R. 
Pearson, Birmingham. 

15,268. TimBeR-SaAwine MacuineE, J. Millican, Keswick, 
Cumberland. 

15,269. MakinG ARTIFICIAL INDIA-RUBBER, F. Fenton, 


W. 


mdon. 

15,270 CarrracE DooR-HANDLE Protictor, A Gardner, 
Sale, Cheshire. 

15,271. Sxivinc Macurnery, W. Haigh, Leeds. 

15,272. Bicycies, G. H. Richmond and J. Crowther, 
Manchester. 

15,273. Brake, L. G. Shaw, Huddersfield. 

15,374 Rupser Tires for VeHiciEs, N. Rosenblatt and 
8. Ahscharumoff, London. 

15,275. InprcaTineG the Dept of Liquips, L. Murphy, 
Dublin. 

15,27¢. DyNamMO - ELECTRIC Macuines, W. H. Scott, 
Norwich. 

15,277. MANUFACTURE of Fitm Carriens, J. E. Thorn- 
ton, Altrincham. 

15,278. Means for AERIAL SIGNALLING, W. C. C Erskine, 
London. 

15,279. Purses, H. E. Cohen, Birmingham. 

15,280. SHow Casgs, J. B. Boggiano, Live: pool. 

. CyciE Tires, J. Laidlow, Glasgow. 

15,282 CycLe Tires, C. McCallum, Glasgow. 

15,283. Brake or DraG Lorrigs, J. McCallum, Gla:- 


gow. 

15,284. Doors, W. Freer, Glasgow. 

15,285. ManuFactuRE of Stekt Tunes, T. B. Sharp, 

Birmingham. 

15,286. Steet Ro and Cork Tire, C. Francis and R. 

Monk, Southport 

= Percotator for Dreuas, R. C. Cowley, Liver- 
poo! 

15,288. Conveyance of Cycies, H. F. Atkins, 

Coventry. 

15,289. Drivine Grar for VeLocipEpEs, W. Guest, 

Sheffield. 

15,290. Cotourrnc Matrer Manvuracture, W. 

McCowan, Birmingham. 

15,291. Woven Drivine BE.TIne, F. Reddaway, Man- 

chester. 

15,292. Rerractinc Guiass SHape, J. A. Bailey, 
Alloa, N.B. 

= Dyrixe Fasrics, &c., J. and A. Nelson, Brad- 


ford. 
15 294. TrrEs, H. Evers, Newcastle-on-Tyne. 
15 295. ManoracturRe of Guivcosr, L. P. Bauer, 
London. 
15,206. Furnaces, J. C. Dupee, J. F. Shapland, and L. 
C. Stroth, London. 
15,207. VaLVED Movutupieces for SypHons, J. Haythorn, 


ow. 
15,298. Exectric Arc Lamrs, L. Bardon, London. 
15,299. DovuBLE-JoINTED HANDLE-BAR, J. Farquhar, 


15,800. Prnce-Nez or Eye-crasses, G. C. Bateman, 
Manchester. 








tions, _It has, however, been seriously enter- 
tained in a number of cases where the lines of 





Patent Welding Company, Ltd, and T. Hurdley, 
—_— =. i 


15,301. CLosina Lanpine Doors, J. and J. Clarke, 
Manchester. 


15,302. Grips, &c., C. E. Demetrisdi.—(Ralli B. os, 


India.) 

15 303. Macuisery for Forminc Teses, G. Platt, 
Birmingham. 

15,304. AUTOMATICALLY ELEVATING Guns, A. R. G. Beal, 
Chatham. 


15,305. Ruppers, A. Robertson, Glasgow. 

15,306. SELF-ACTING Brake for Crcies, A. De Clercq, 
Margate. 

15,307. Brake for Cycies, C. Burton, Stoke-on- 
‘rent. 

15.203. Preve rine Puncrures, A. Hilland A Co:bett, 
Kew Gardens. 

15,209. Rein, E. A. Joy, London. 

15,3.0. SasH Fasteners, J. Willett, London. 

15,811. Fasteninc for Wixpows, W. F. Jones, 
London. 

15,312. Fivrerina Liquips, E. Cortes._(M. Arango, 
Columbia ) 

15,818. Liqguip Extraction, E. Cortes.—(M. Arango, 
Columbia.) 

15,3\4. SasH Fasteners, G. Daniels, London. 

15,315. Comprnep Knirz and Spoon, D. J. Morgan, 
London. 

15,316. Fastenrne for Wrixpows, F. R. Williams, 
London. 

15,817. Burners, M. Graetz, London. 

15,318. Emprocation, T. Walsh, London. 

15,319. BicycLe Brakes, J. G. Meakes, Great Marlow, 
Bucks. 

15,820. Stoves, W. A. P. Werner, London. 

15,821. Typewriters, E. A. Prout, London. 

15,322. Sasu Fasteners, J. W. Hammond, London. 

15,323. EvecrricaL ACCUMULATORS, A. Heil, London. 

15,824. Ksirtisc Macuines, W. S. Ostrander, 
London. 

15,325. Guarp, J. F. Fullagar, London. 

15,326. Hames, C. F. Sanders and R. 8. Thomas, 
London. 

15,827. Lock, J. Herzberg, London. 

15,328. OpgraTinG Exectric Switcues, O. D. Lucas, 
London. 

15,329. REPRODUCING TyPEWaiTER, L. Delmer, London. 
15,380. MANUFACTURE of AGGLUTINANT ENAMETS, B. J. 
B. Mills.—‘La Granitine Société Anonyme, Belgium ) 
15,331. Keepine Posts Upricuts, &c., F. Wocd, Liver- 


pool. 

15,832. Printinc Corton, E. Milnes and W. T. Liddle, 
Manchester. 

15,333. BrusHes, R. R. Rentoul, Liverpool. 

15,334. Encrnes, J. Moyes, Liverpool. 

15,335. Lire-savinc Apparatus, W. Fi. Statham, 
Liverpocl. 

15,336. Boor and SHoz Srwine Macuines, F. Cutlan 
and The Cutlan Lasting Machinery Company, Ltd , 
London. 

15,337. SPEED-CONTROLLING Device for VeHicies, C. 
M. Turre.l and The Coventry Motor Limited, 
London. 

15,338. Sasues, F. J. Shoesmith, London. 

15,839. Locks, 8S. W. R. Cclyer and C. 8. Hcldsworth, 
London. 

15,340. CHILD's Commopg, E. Venes, London. 

15.341. Motor, E. Williams, London. 

15 342. Tires, E. J. Harris. London. 

15,343. Foop Transport Vans, W. Ramm, Breslau, 
Germany. 

15,344. Typewritinc Macuines, H. J. Haddan.—(I. 
P. Quentell, United States ) 

15,345. Tin and TerNE-PLates, R. B. and H. 8. Thomas, 


London. 
15,346. Mouiprine for UrxoisTertnec, E. Clayton, 

London. 
15,347. Huttine Macurnes, P. Nys and A. Ollagnier, 

ndon. 


15,348. Exnaust Vatves of Enoines, F. R. Simms, 
London. 

15.349. Tires, J. Willig, London. 

15,350. ARTIFICIAL FuEL MaNnuracTurRE, A. Zendroni, 
Lond 

15 351. 
London. 

5,852. Tanninc, A. Mario. London. 

15,353. Propucine Sats, 8. Pitt.—(L. Casella and Co., 
Germany ) 

15,354. Rorary Motors, A. J. Boult.—(H. Chaudun, 
France ) 

15,355. Pweumatic Tires for Wuee.s, W. E. Jones, 

ndon. 

15,856. Vetcc ’pever, W. E. Jones, London. 

15,357. Bettirc for Draivinc Macuinery, T. B. Sharp, 
Birmingham. 

15,358. Comn-ragep Apparatus, R. T. and J. G. Glover 
London. 

15,359. DatTacHaBLe Luccace LaBeL, R. L. Jenks, 

pat 
15 3€0. 


on. 
Wueeis, &c., A. John and E. Polsnovski, 


on. 
Lecomoror Car, D. Martyn, Hebbern-oz- 


yae. 
15,351. DISTANCE-EE3ISTERING Device, C. E. Chait2r, 
London. 
15.362. Rattway Car21acE ALarEm3, C. E. Ckaiter, 
maon. 
15,263. Automatic Guns or Firk-ars, W. E. Eimpson 
Lordon. 
15,364. Brakes for VeLocipeprs, H. Snowman 


ndon. 
15,365. Bzarines for ViLocipepes, H. Sncwman 
ndon. 
15,866. VaRIABLE SpreD Graninc, &:, H. Sucwman 


mdon. 

15,867. WHEELS for VeLocipepEs, &c, H. Snowman 
London. 

15,368. PREVENTING PutREFacticN, F. De and G. De 
Rechter, London. 

15,369. CARBURETTING of Gas, E. F. J. C. Bauweraerts, 

Lendon. 

Recorping CoNvERSATIONS, R. Weber 
London. 

15,371. RAIL-CLEANING ATTACHMENT, A. W. Morsy, 
London. 


28th June, 1897. 


15,372. Cycie Gear, 7. B. Henderson, Leeds. 

15,873. REGISTERING NumBeErs, J. Wilkinson, Burton- 
in-Lonsdale, Yorkhire. 

15,374. WEIGHTLEss WINDOW D. Sullivan, 
Liverpool. 

15,375. Cycte Hane Bar, C. Craig and E. 8. Johnson 


Lirts, 


mdon. 

15,376. StgeRIne Sockets for Cycizs, A. E. Jenks 
Wolverhampton. 

15,377. CoLourine Matters, W. H. Claus, A. Red, and 
L. Marchlewski, Manchester. 

15,378. Fixisutxc Pie Fasrics, J. Lowden and B. 
Walker, Bradford. 

15,379. Etecrric Ratt and Tramways, W.H. Burkett, 
Tipton, Staffs. 

15,380. Raitway Jornt, G. R. Davies, Leamingtor- 


a 

15,381, Means for Frvisnine TextTiLE Fasnics, G. B. 
Garlach, Manchester. 

15,882. Bowne or Biast Enornes, G. H. Issen, Man- 
chester. 

15,883. SmoKkE ConsumERS, T. Lowe, Nottingham. 

15,384. Apparatus for Purniryinc WaTER, W. J. Baker, 
Scarborough. 

15,885 Cxiocks, A. Dey, Glasgow. 

15,386 Cycre Driving and Brake Gear, W. R. Darling, 
Glasgow. 

15,387. Cutrine Werr Pie Fasrics, G. Reger, Man- 
chester. 
15,888. Currine Wert Pits Fasrics, G. Reger, Man- 
chester. . 
15,389. VENTILATION of Gas-HEATED Inons, P. Healy 
and R. Crawford, Belfast. 

15,390. Last Sranps for Boot MANUFACTURE, T. 
brining, Leeds. 

15,891. INSTRUMENT for MAKING DRAWINGS, R. Garbett, 
Birming ’ - ? 

15,892. Pepat for Bicycies, W. 8. Vaughan, Liscard, 
Cheshire. : 

15,898. BicycLE WHEEL, W. A. Cooper, York. 





15,394. Pire CLEANER, J. Cohn, London, 
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15,335. CycLtt Vatve Dust Caps, C. H. M. Wharton, 
Manchester. 
15,396. Carpons for Brazino, G. W. de Tunzelmann, 


ndon. 
15,397. Boorand SHor Lastrne Macuings, G. Ferguson, 


mdon. 
15,898. Dritt-sHaPinG Macutnes, H. H. Lake.—(4. 
Jilbert and W. T. Pope, South Atrican Republic.) 
15,399. Foor Drivinc Gear, W. Strietz, Manchester. 
15,400. Cricket Barts, F. H. Ayres, London. 
15,401. Houpers for BrLtiaRD CHALK, G. Hayes, 
London. 
15,402. CapsuLes for ComprEssED Gasgs, E. Sterné, 
London. 
15,408. Compustion Enorne for Boats, J. Ede, 
London. 
15,404. ArtiricraL LeatHer, A. J. Boult. — (G. 
Brigalant, France 
15,405. ARTIFICIAL Biocgs, A. J. Boult —(G Brigalant, 
France.) 
15,406. Preservinc Fresh Meat, Xc., T. Affleck, 
mdon. 
15,407. BeLLy-scarFs for the Human Bopy, J. Schwarz, 


London. 

15,408. Device for Spixsinc Discs, J. Steppan, 
London. 

15,409. Maxine Jornts in Meta Pipine, H. Button, 


mdon. 

15,410. WHEELS, W. P. Thompson.—(4. J. Vandergrijt, 
United States.) 

15,411. Ececrric Icnrrer for Gas Enaines, R. Bosch, 
London. 

15 412. CompensaTor for Raitway Sienazs, T. J. Starke, 
London. 

15,418. Priytinc Macuings, G. C. Marks.—(7he Cainp- 
bell Printing Press and Manufacturing Company, 
United States.) 

15,414. SoLes of Boots and Saors, W. Humphreys-Grey, 


ondon. 
ag Fittrines for Furi Economisers, J. W. Gudgeon, 
mdon. 
15,416. Measures, R. H. Wall, London. 
15,417. Paper Boxes, F. J. Stiff and E. J. Richards, 
London. 


29th June, 1897. 

1°,418. DeracuaBLE Links for CHarns, T. Chappell, 
sheffield. 

15,419. Fose Boarps, Veritys, Ltd., and M. B. Cotterell, 
Birmingham. 

15,420. Cycrgs, J. Doyle, Todmorden, Yorks. 

15,421. SHUTTLE-GUARDS for Wravine, E. Aspden, 
Halifax. 

15,422. CycLe Propet and Prop, W. S. B. Villion, 
Lond 


on. 
15,423. Cigaretre Papers, J. 8S. Beeman, London. 
15,424 CIGARETTE-FINISHING MACHINERY, J. S. Beeman, 


15,425. CiGARETTE-FINISHING MacHINERY, J.8. Beeman, 


mdon. 
15,426. CIGARETTE-FINISHING MACHINERY, J.S. Beeman, 


Bristol. 
15,428. TemMpLE Mecuanism, &c., W. P. Draper, 


15,429. VELOCIPEDE-DRIVING Mrecuanism, K.S. Murray, 
London. 

15,430. ANTI-INTERFERING Devices, T. Henneberry, 
London. 

15,481. HorsgsHoe, D. McGill, London. 

14,432. Srezrinc AppaRatos, J. Baty, H. Hill, and G. 
Baty, Manchester. 

15,483. HanpLe and Crank Prorector, C. Harrap, 
Mauchester. 

15,434. Cistern, C. Plant, Stafford. 


15,435. VeLociPEDE Batt Bearincs, 8. Tweedale, 
Manchester. 

15,436. Enomvk, F. W. Heaton and H. Smith, 
Salford. 


15,437. Bacs, T. F. L. Gopsill, Birmingham. 

15,438. SappLes, H. P. Lavender, Walsall. 

15.<39. Prorecrine Cycies from Terr, M. A. Weir, 
Kingston-on-Thames. 

15,440. HorsesHoes, C. E. Sheldon, Manchester. 

15 441. Protection for Hanpie-pars, J. Birtwisle, 
Padiham, Lanes. 

15,442. SHOE-BoXEs or CarToNS, L. L. Doble, Keighley, 
Yorks. 

15,443. Doc-ENDED Fenpers, F. Crisp, Birmingham. 

15,444. Vatves, W. B. Johnson.—(J. Purves, United 
States.) 

15,445. Nosgnac, H. Maynard, London. 

15,446. Hooxs, F. H. Gurrell, London. 

15,447. BicycLe Stanp, A. E. Hancock, Birmingham. 

15,448. Wixpow Fasteners, J. C. A. Adams, 
London. 

15,449. Vatves, R. Cockburn, Glasgow. 

15 450. VELOCIPEDE-DRIVING CHaiNs, E. Taylor, Bir- 
mingham. 

15,451. Enorne, C. Reeves and O. M. Heath, Bir- 
mingham. 

15,452. Botries, C. Thibedean, London. 

15,453. HypravLic Presses, J. Fielding, Upton St. 
Leonards, Gloucestershire. 

15,454. Rivetine Macuines, J. Fielding, Upton St. 
Leonards, Gloucestershire. 

15,455. To Rerine Iron, A. E. Thomas, Old Ormesby, 
near Middlesbrough. 

15,456. WINDOW-FASTENER ConsTRUucTIONS, T. Thomas, 
London. 

15,457. Tarcets, T. Jenkins, Londcn. 

15,458. Winpow-sasH Fasteners, J. G. 
London. 

15,459. TaBLets, J. Roberts, London. 

15,460. SasH Fasteners, A. J. Smith, London. 

15,461. Betts, H. Hale, London. 

15,462. SasH Fasteners, J. Veitch, London. 

15,463. Door- cLosiIne Apparatus, F. Dossogne, 


London. 
15,464 L. Gordon, 


Thomas, 


INTERLOCKING Wacon Doors, 
London. 

15 465. Catcu for Smoke - Box Doors, W. Pollock, 
Glasgow. 

15,465. Games, H. Marles, London. 

15,467. Horse CoLLar Protector, D. and D. Thomas, 
Swansea. 

“or Furnaces, A. J. Boult —(B. C. Heavey and &. T. 

hite, ° 

15,469. Wrencues, T. G. Thomas, J. F. Ware and A. H. 
Tacquard, London. 

15,470. TrrEs, A. E. Webb, Brighton. 

15,471. Stgam Motive Power Enainus, A. P. Dodge, 
London 

15,472 Furnaces, G. D. Burton, U.S.A. 

15,473. T.ps, E. J. Smith, London. 

15,474. Pipes, E. Vickers, London. 

15,475. Lamps, D. G. Lewis and J. Davies, London. 

15,476. Cycies, E, C. M. Chenard, London. 

15,477. Sewixnc Macuings, J. J. Jordanand J. A. Kelly, 
London. 

15,478. Propuction of Dyxsturrs, H. E. Newton.— 
(The Farbenfabrikea vormals Friedrich Bayer and Co., 
Germany.) 

5,479. COLOURING-MATTER Propuction, H. E. Newton. 
— (The Farbenjsabriken vormals Friedrich Bayer and Co., 
Germany. 

15 480. CANDLE Socket, W. A. Miiler, London. 

15 481. Tires, fF. A. Hodgman, London. 

15,482. Grinpinc Disrc Cutters, T. Reinhardt, 
London. 

15,483. Manuracture of Matcues, B. Baron, London. 

15,484. TRANSMITTING ALARMS, J. J. Hicks and G. H. 
Zeal, London. 

15,485. Devices for RatcHET Movements, W. N. Parkes, 
London. 

15,486. ‘rahe W. L. Wise.-(C. J. Clarke, United 
States 

15,487. Lirtinc Corp Sxoes, W. L. Wise.—(C. J. Clarke, 
United States.) 

15,488. Apparatus for CHARGING ACCUMULATORS, 
H. B. Cox and the Cox Thermo-Electric Co., Ltd. 
London, 





15,489. Steam Generators, K C. Goehre, London. 

15,490. ELecrric Heaters, G. B. Fraley, London. 

15,491. Execrric Heatine Apparatus, G. B. Fraley, 
London. 

15,492. Comurnation Look, R. E. Wickers, London. 

—, Po.isHING Printed Matter, W. R. R. Toye, 

ndon. 

15,494. Cigar Currine and Licutina Devices, E. A. 
Johnston, London. 

15,495. Execrric Raitway Contact-Boxgs, W. M. 
Brown, London. 

15,496. Bricyctes, The Anglo - French Pneumatic 
—- Cycle Company, Ltd.—(C. J. Matheret, 
France. 

15,497. ManuractuRE of SHow Carps, 8. C. Wilson, 
London. 

15,498. Proritinc Macuines. D. Ycung.—(The Bundy 
Manufacturing Company, United States.) 

15,499. ExpLosive CompouND MANUFACTURE, H. Maxim, 
London. 

15,500. Game, E. Norwood, London. 

15,501. Game, E. Norwood, London. 

15,502. Lapies, O. Imray.—(The Pennsylvania Salt 
Manufacturing Company, United States.) 

15,5038. Fuectric Arc Lamps, O. Imray. — (The 
General Incandescent Are Light Company, Ltd., United 
States.) 

15 os WHEELs for VeLocipepEes, D. Morgan, Liver- 


pool. 

15,505. AppiTions to CycLe Hann ss, J. Whitehead, 
Birmingham. 

15,506. Compressgs, F. E. Grant, Liverpool. 

15,507. Saips Sionat Lamps, R. T. Blackburn, 
London. 

15,508. WatTer-tTcuBE BorLers, R. Haddan.—(B. P. 
Watson, Unitéd States.) 

ee Sane Gas, L. V. Pratis and P. Marengo, 

ndon. 

15,510. Manuracrure of Accumu ators, J. Y. John- 
son. —(J. P. Glare, G. BE. Hatch, and J. H. Taylor, 
United States.) 

15,511. Rotiine Wire, J. Y. Johnson.—(W. G. Allen, 
Onited States.) 

15,512. Construction of Spinpies, J. M. Boyer, 


ndon. 
15,513. = CuarcoaL, C. A. Jensen.—(P. Jebsen, 
Norway. 
15,514. Spoke Fastenrno, A. P. Morrow, D. L. Whittier, 
and F. F. Weston, London. 
15,5.5. Printine Presses, W. H. R. Toye, London. 
15,516. Printine Presses, W. H. R. Toye, London. 
15,517. Apparatus for Carponisine LienirTE, M. Zeigler, 


London. 

15,518. Disptay Racks, J. M. Taylor and L. E. Weber, 

ondaon, 
15,519. ComBINED IRoNING Stanps, E. and V. Stacknik, 
ondon. 

15.520. NeEpLEs, E. Cesar, London. 

15,521. PenHoLpers, L. and L. Gry, London. 

15,522. Cartripce Loapina Macainss, E. H. Cant, 
London. 

15,528. ArTiriciaL Ice, A. M. Clark.—(A. M. L. and M. 
d' Osmond, France ) 

15,524. ELecrric Bsii Pusues, C. de Cirellas and A. 
Silvestri, London. 

15,525. Puzzte for ADVERTISEMENTS, J. J. Williams, 
London. 

15,526. Atomizer OpeRaTING MecuHanisM, A. J. Boult. 
HF. J. Mitchell, United States.) 

15,527. Fittincs for Steam Boiters, E. Howl, 
London. 

15,528. Printinc Macuines, T R. Johnston, London. 

15,529. AppaRaTrs for TesTiINc MarTeriats, G. C. 
Henning, London. 

15,530. Se.r-actine Paptocks, H. H. Leigh.—(Guiter- 
man, Rosenjeld and Co., United States.) 

15,531L. OVERHEAD RalLway, G. Giedroyc, F. Jackowski, 
C. Kijanski, and I. Kropiconiki, Brussels. 

15,532. FIRE-EXTINGUISHING APPLIANCES, J. Bombeur, 
Brussels, 
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15,533. Construction of Orrick SHELVING, T. Milner, 
Morpeth. 

15,584. VeHicLEe Trres, J. Parr, Leicester. 

15,535. PortTaeLe Fencinc, G. C. C. 
Bristol. 

15,536. PHotocraPHic NecaTive Box, R. G. L. Rodd, 
Greenhithe, Kent. 

15,537. APpaRaTus for INDICATING ARTICLES, H Me- 
Alpine, Glasgow. 

15,538. AUTOMATIC MECHANICAL APPLIANCE, J. Crabtree, 
Lincoln. 

15,539. Fityinc SypHon Botties, T. H. W. Idris, 
London. 

15,540. Mrvner’s Sarety Lamp, A. Jones, Newcastle-on- 


Henderson, 


yne. 
15,541. Bicycte Sappies, H. Brooke, Southport, 


Aancs. 

15,542. Caarn and WuHeets for Cyciss, A. P. Maxfield, 
Birmingham. 

15,543. Sprocket Cuarns, J. Salter, Birmingham. 

15,544. DouBLe Barret Guns, J. D. and W. Thompson, 
Birmingham. 

15,545. Gas LicuTinc Apparatus, E. Hatton, Man- 
chester. 

15,546. Gas Licutinc Apparatus, E. Hatton, Man- 
chester. 

15 547. Seats for Warter-cLosets, G. Richardson, 
Levenshulme, near Manchester. 

15,548. Pickers, J. Mcss, Halifax. 

15 549. RounpaBouts, W. M. Walters, Liverpool. 

15,550. SuHirrixnc Spanners, H. P. Anderson, London. 

15,551. CarpBoarp Boxes, C. and J. 8. Hudson, 
Stockton-on-Tees. 

15,552. Drivisc Macuine Toots, S. Z. de Ferranti, 

Idham. 

15,553. TancentT WueEeExs, 8S. P. F. Lehmkuhl, The 
Hague, Netherlands. 

15,554. Gas Cooxers, W. J. Schmitz, Glasgow. 

15,555. WasHInc Macuings, J. McAllister, Glasgow. 

— Tite Puncuine TaBce, J. Phillipps, Ampthill, 
B 


8. 
15,557. Boot, W. S. Hamilton.—(R. A. and T. P. Barber- 
ton, Transvaal.) 
15 558. IncanpEsceNT Lamp, F. Crabb and E. W. 
Hampton, Swansea. 
15,559. Securinc Winpow SasHEs Major Mawson, 
Keighley. 
15,560. ELectricaL Bett PusHes, M. Mercier, Man- 
chester. 
15,561. Measurine Liquips, H. Sutcliffe, Halifax. 
15,562. CycLe Brakes, H. M. Wilson, Newcastle-on- 


'yne. 
15,568. CLosixc the Open Enps of Pittow Caszs, E. 
Todd, Mauchester. 

15,564. Hair Fasteners, L. Lenton, Coventry. 

15,565. Hook for SusPENDING Papers, J. 8. Beeman, 
London. 

15,566. Pipe Stxm Ciearers, J. 8. Beeman, London. 
15,567. Har Hooks, J. 8. Beeman, London. 

15,568. Saint Sieeves, J. 8. Beeman, London. 

15,569. Recoverinc Precious Merazs, T. G. Bowick, 
London. 

15,570. Wispow Fastener, W. Jones and W. J. 
Edwards, London. 

15,571. Ferp-waTerR Heaters, J. Dickinson and H. 
Page, London. 

15,572. Sas Fasteners, W. Francis, London. 

15,578. Bee Hives, W. Drew, London. . 
15,574. Steam Borter Tupes, E. Edwards.—(P. Michel- 
son, Russia.) 

15,575. CarriaGE for TRANSMISSION of TrmBER, A. W. 
ise, ing! . 

15.576. VENTILATING Apparatus, T. Wright, London. 
15,577. Device for Hotprxc Music Sueets, T. Wright, 


London. 

15,578. Taps, R. J. C. Collins and P. O'Donnell, 
London. 

15,579. AppLiance for SupporTInG UMBRELLAS, W. 


Llewellyn, London. 
15,580. Feep MecuanisM for TyPE-wRITERS, C. Junge. 





—(C. Sears, United States.) 





15,58!. Apparatus fur Driving Cycies, A. Pass, 
on. 
15,582. Composirs Suser Materia, A. Martin and 
F. W. W. Goodsall, London. 
15,583. Rounpanouts, W. J. Frith and J. Magee, Glas- 


gow, 

15,584. FLanar for Batt Berarinas, F. J. Strong, 
Coventry. 

15,585. Courtine for RatLway Veuriciks, A. Schulze 
and J. Wilhe’m, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


579,301. Cenrrirvcat Liquip Separator, ¢C. J. 
Lundstrom, Little Falls, N Y.—Filed August 24th, 
1893. 

Claim —(1) The combination with a separating bowl 
having discharges for the separated cream and skim 
milk, and a supply device for the full milk. of a hollow 
separating cone which extends disgonally through the 
liquid space of the bowl and which is imperforate 
except that it is provided at its large end with a 
passage for the escape of the heavy separated liquid 
and adjacent to the large end with supplemental 








escape for the same liquid, and which dis- 
charges the cream at its small end, substantially as 
set forth. (2) The combination with the spindle and 
the separating bow! having a hub extending above its 
bottom and hung loosely upon the spindle, of a sleeve 
surrounding the spindle near the lower portion of the 
hub and provided with a notch, a projection secured 
to the spindle and entering said notch, and a yielding 
ring interposed between said sleeve and the lower 
portion of the bowl, substantially as set forth. 


579,349, Automatic MovaBLe Dam or SLUICE-way 
Gate, W. L. Marshall, Chicago, Ill.—Filed December 
12th, 1895. 

Claim.—{1) A movable dam or sluice-way gate, com- 
prising a hinged upstream leaf, and a downstream leaf 
consisting of two hinged sections, the upper section 
of which has a hinge connection with the upstream 
leaf, and the hinge connection between the two 
sections of the downstream leaf being projected beyond 
a vertical line of the hinge connection of the lower 
section with the bed of the sluice-way, substantially 
as specified. (2) A dam comprising an upstream, a 
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downstream leaf hinged thereto below its top and 
consisting of two hinged sections, and an apron 
hinged to the top of the upstream leaf and extended 
upon the upper section of the downstream leaf, 
substantially as specified. (3) A dam comprising an 
upstream leaf, a downstream leaf hinged thereto and 
consisting of two sections, an apron hinged to the 
upper end of the upstream leaf and extended over the 
downstream leaf, and an apron hinged to the down- 
stream leaf at the junction of the two sections, in 
combination, substantially as specified. 


579,376. Brake, W. L. Bass, Brovklyn, N.Y.—Filed 
October 28rd, 1896. 

Claim. — A brake for bicycles, consisting of a 

number of toggle levers arranged within the driving 

meg see wheel of the bicycle, the inner members of 

the toggle levers being fixed to the axle while the 

outer members are pivoted to the interior circum- 





ferential flange of the sprocket wheel. springs acting 
on the outer members of the toggle levers; brake- 
shoes applied to the inner extensions of the outer 
members, and a friction disk against which the brake- 
shoes are pressed whenever the motion of the sprocket 
wheel is retarded, substantially as set forth. 


579,378. Gas Enoine, L. Bénier, Paris, France.— 
Filed February 17th, 1894. 

Claim.—(1) In a gas motor, the combination of a 
motive-power cylinder, with a'gas pump provided with 
a gas-inlet valve, and a return pipe leading to the 
motive-power cylinder, and means whereby 

the suction stroke of the gas pump, gas is drawn into 
the pump andair into the suid return pipe, substantially 
as set forth. (2) In a gas motor the combination of a 
motive-power cylinder, with a gas pump provided with 
agas-inlet valve and areturn pipe leading to the motive- 


adjustable automatic valve in the said pipe adapted 
open freely during the return stroke of the pump, = 








to incompletely close during the suction, substantially 
as and for the purposes set forth. 


579,457, SEPARATING THROTTLE VaLvE J. C. HH. Stut, 
Oakland, Cal.— Filed September 28rd, 1896. 

Claim.—{1) A separating throttle valve comprising 
a casing having a valve controlling the supply of steam 
to its place of use and having also a device for 
mechanically separating water from the steam, said 
device having a large number of small openings 
arranged in a plurality of separate sets occupying 
different vertical planes and separated by an interven- 
ing space or whereby the steam is caused, in 
passing through said openings and space or passage 
to bend upon itself a plurality of times in its flow to 
the exit. (2) A separating throttle valve comprising a 
casing having a a2 controlling the supply of steam 
to the place of use, and having also a device for 
hanically separating water from the steam at the 
instant of its admission to the place of use, taid device 
havivg a large number of small openings in its upper 
portion and arranged in a plurality of separate sets 
occupying different vertical planes whereby the steam 
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is caused, in passing through said openings to bend 
upon itself a plurality of times in its flow to the exit 
and having also a water receptacle in its lower portion 
and a steam-exit channel contiguous thereto but 
separated therefrom, said receptacle being separated 
from that portion of the casing having the steam- 

parati penings but icating therewith by 
a series of openings through which the water falls into 
said receptacle. (8) In a steam separator, water- 
separating openings arranged in separate sets occupy- 
ing different vertical planes and separated by a space 
or passage, and adapted to cause the steam to bend in 
its course or flow, said openings having a total area 
greater than that of the main steam pipe which 
supplies the separator. 


574,497. Sream Generator, J. Sampson, London, 
England,—Filed July 1st, 1896. 

Claim —(1) In a steam generator, a feed collector, a 
steam drum. a number of interchangeable sections or 
elements connecting said feed collector and steam 
drum, and each comprising a vertical or inclined 
header connected to said feed collector, a horizontal 
or inclined header connected to said steam drum ani 
curved heating tubes connecting said headers, and an 
uptake having its lower inlet end for hot gases located 
between the adjacent ends of the header, substantially as 
described. (2) In a steam generator, a feed collector, a 
steam drum, and a number of interchangeabl ti 
orelements and furnace-crown tubes connecting said 
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feed collector and steam drum, said sections or 
elements each comprising two headers connected by a 
series of curved heating tubes, substantially as 
described. (3) A steam generator ccmprising a feed 
collector, a steam drum, curved tubes connecting said 
feed collector and steam drum and arranged to form 
the crown and one side of the furnace, a number of 
interchangeabl ti or ts each comprising 
a vertical or inclined header connected to said feed 
collector, a horizontal or inclined header ted to 
said steam drum and a number of curved tubes 
connecting the two headers, the vertical headers 
being arranged close together so as to form part of the 
front of the gener.tor and the horizonal or inclined 
headers being also arranged close together so as to 
form the crown of the generator, and tubes located at 











power cylinder, the said pipe communicating with the 





atmosphere during the suction of the pump, and an 





the opposite side of said furnace and serving to 
connect said feed collector and steam drum, sub- 
stantially as described, 
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INSTITUTION OF NAVAL ARCHITECTS. 


Tym Conference assembled at 10 a.m. on Wednesday, 
the 7th inst., at the Imperial Institute for the reading 
and discussion of papers. In the Conference Hall Sir 
N. Barnaby took the chair. The first paper read was b 
Mr. Manuel on “Crank and Propeller Shafts,” whic 
will be found, slightly condensed, on another page. 

The discussion was commenced by Sir A. J. Durston, 
who said that the chief value of the paper lay in the 
records of tests and in the tables. Twin screws had not 
diminished accidents, but ships so fitted usually suc- 
ceeded in reaching a port after a shaft had broken, unlike 
those vessels which had single screws. As for hollow 
shafts, if they were eaten away by corrosion they would 
give way, and so would a solid shaft; but a solid shaft 
would stand more corrosion without its strength being 
wholly gone than would a hollow shaft. Experience in 
the Navy with hollow shafting was quite satisfactory. 
The hollow shaft had more work put into it in the 
forging and was better than solid. Metallic packing wore 
ous piston-rods much faster than did soft or fibrous 
packing, and this must not be forgotten. One reason 
why propeller shafts were corroded so much was that the 
protective paint, &c., with which they were coated was 
never given sufficient time to dry. 

Mr. McFarlane said that in the United States Navy 
hollow shafts were quite successful. 

Mr. Milton, of Lloyd’s, after thanking Mr. Manuel for 
his paper, said that the great objection to it was that it 
was too discursive and vague, and gave no information as 
to how the defects described were to be overcome. As 
for the Board of Trade and Lloyd’s rules about the 
dimensions of shafts, they took cognisance of normal 
stresses only, not of abnormal, which are quite uncalcu- 
lable. The great secret was to examine the shafts 
carefully and minutely at short intervals. The reason 
why the modern crank shaft stood better than its prede- 
cessor was not so much because the material was better, 
as because it was built up instead of being forged in one 
piece. It was better worked, got more hammering or 
squeezing, and was altogether better prepared for its 
duties. It was in tramp steamers that the greater 
number of breakages occurred, it was not easy to say why. 
As for scrap forgings, that of scrap steel was better 
than that of scrap iron, the steel being much more 
uniform in texture. Mr. Milton then criticised at con- 
siderable length the figures given in the table of tests, 
which he said showed several discrepancies and incon- 
sistencies. As to the strength of the metal, he said that 
one well-known firm had built up a splendid reputa- 
tion for its shafting mainly by making a rule to admit 
nothing into a shaft with a greater tensile strength than 
24 tons. It must not be forgotten that although steel must 
be stronger and better able to resist fracture, yet that when 
it did fail it went much more quickly than iron, which 
always took more time to break up. He spoke in high 
terms of nickel steel. He then went on to point out 
that the brass liner on the shaft stiffened it considerably, 
and then just at the point where the liner left off was the 
place where corrosion was set up, and there was also a 
sudden and most prejudicial change in the stiffness of 
the shaft. The liner ougkt to be much longer, and the 
end tapered off to nothing instead of ending abruptly. 
Mr. Manuel’s ships in the P. and O. service were not in 
the condition of tramps, which had to do much work in 
ballast, when they resembled so many bladders floating 
on the water, with the screws only partially immersed, 
every turn giving four blows on the water, and shaking 
everything to pieces. 

Mr. Thornycroft generally endorsed Mr. Milton’s 
views. No arrangement of the turning moments of 
the engines would reduce the effects of the thrashing of 
the propeller. The varying stress was accentuated by 
the change of section at the end of the liner, which un- 
doubtedly ought to be tapered off, as suggested by Mr. 
Milton. It was worth considering whether or not trans- 
verse vibrations, rythmical with the vibration period of 
the shaft, might not be set up by a thrashing screw, 
which would have a most destructive effect, and the 
twisting vibration stresses might coincide with the engine 
stresses in a way that would be highly prejudicial. He 
had been trying to discover or invent some way of 
measuring these abnormal stresses, but up to then with- 
out success. The action of a thrashing propeller was 

greatly aggravated by sudden changes in the sectional 
area of the shafts. 

Mr. Holt, of Liverpool, said that the main cause of 
broken shafts was the action of very large and heavy 
propellers only partially immersed; shafts of smaller 
section for the power never broke in cotton mills. But 
when we had to do with a propeller 16ft. or 17ft. in 
diameter, with 8ft. out of the water, now and then the 
shocks were too heavy for anything to withstand. 

Mr. Seaton said that shafts were broken from causes 
which were quite obvious, and immediately afterwards 
went on to state the case of two ships apparently 
similar ; one had a thicker shaft than the other for the 
same power, but she broke it about once in twelve 
months, while the smaller shaft stood very well; why he 
did not explain. He said that if broken shafts were to 
be avoided great attention must be paid to making the 
engine frames rigid. As to the substitution of metal for 
lignum vite in the stern bearings, he would say that soft 
steel will not run on gun-metal; the two weld together 
and the gun-metal surface is torn to pieces. The use of 
white metal bearings had a great deal to do with keeping 
shafts from breaking. The way to get a sound shaft was 
to examine it all over in the process of manufacture, 
and instead of hammering flaws in to cut them out before 
finishing the shaft. There were two things that every 
shipowner believed he understood better than anyone 
else, and about which they would listen to no argument, 
advice, or reason. One was the diameter of the propeller 
and the other was the diameter of the chimney. The 
consequence was that the ocean tramp was always fitted 
with a huge unwieldy cast iron propeller. As to cast 








steel shafts, they were commonly passed over with con- 
tempt, but Mr. J. F. Hall had made excellent cast steel 
shafts, and he—Mr. Seaton—had used heavy connecting- 
rods of cast steel which had been at work for twelve 
years. He had tried dispensing with liners, but in sandy 
water the stern bearings were cut to pieces in a few weeks. 

Mr. Mudd said that 90 per cent. of the shaft failures 
occur on tramps, and that they are mainly due to corro- 
sion, which acts like nicking. He had used an india- 
rubber sleeve to keep the water away from the junction of 
the liner and the steel. After four years’ use there was 
no trace of corrosion. The remedy was perfect, and the 
cost very small. His experience with shafts running 
metal to metal was not satisfactory. In one steamer it 
did pretty well, but in another they had to bore out the 
stern frame and fit a proper lignum vite bush. 

Mr. Manuel replied briefly at Sir N. Barnaby’s request, 
as time was getting on. He said that hollow shafts had 
not found favour in the mercantile marine, where was the 
real place of test, not in the Navy, where ships never 
made more than a four hours’ run at full power. 
A shaft would stand if it were not allowed to flap about 
in bearings three-quarters of an inch too big for it. He 
had seen shafts with jin. slack. In his own experience 
he had no broken shafts, because they took proper care 
of them and examined them. 

Mr. 8. Barnaby then read his paper ‘On Cavitation,” 
which will be found elsewhere. He used the blackboard 
freely, and with a sliding glass block and an inclined 
plate of glass, he illustrated very neatly and clearly how 
cavitation was brought about, because the water for lack 
of head could not follow up the blade or the float fast 
enough. The few words said by Mr. Taylor, of the 
United States Navy, and Mr. Thornycroft, did not con- 
stitute a discussion. The chairman, and everyone else, 
were working against time. 

Professor Hele-Shaw, of Liverpool University, then 
read a very remarkable paper, which we shall publish ina 
future impression, and subsequently he yc his experi- 
ments by the aid of the limelight. These experiments 
were extremely striking, and the effects produced were 
not a little weird, and even startling, from the great 
extent to which the slides with the moving streams of 
water were magnified. 

Dr. Elgar, Sir E. J. Reed, Sir W. White, and Mr. 
Taylor, of the United States Navy, each said a few words, 
but they amounted to little more than a grateful recog- 
nition of the excellent and remarkable work done by 
Professor Hele-Shaw, which goes far to upset most of 
the commonly-accepted views concerning the flow of 
water, and renders most of the normal text-book 
diagrams of water-flow useless. Sir E. J. Reed called 
attention to the remarkable way in which these experi- 
ments confirmed the statements made by Colonel 
Beaufoy nearly a century ago. Colonel Beaufoy found 
that a triangular raft was towed base first with much less 
resistance than angle first. He—Sir Edward Reed—in 
the Black Sea remembered seeing one of the circular 
ironclads under steam with long weeds streaming out in 
front of her in the still water which she carried with her. 

In the large hall, business began on Tuesday with the 
reading of Mons. Bertin’s paper on ‘“‘ Hardened Armour 
Plates and Broken Projectiles,” which will be given in a 
later issue. 

The discussion on this paper cannot be considered a 
success. Only two speakers, Mr. Ellis and Sir W. White, 
took part in it, and although due weight must be given to 
what they had to say, it was felt that Mr. Ellis was right 
when he urged that such a paper could not be discussed at 
short notice, and that if the paper had been in his hands 
earlier he could have entered more fully into the matter. 
As it was, he proposed communicating in writing the 
main body of the remarks he should like to make. He 
went on to say that the conclusions at which he had 
arrived three years ago, and to which M. Bertin referred, 
had been fully borne out by the facts. With regard, 
however, to the value of thick and thin Harveyed steel, 
although he would have agreed with M. Bertin three 
years ago, he thought that Messrs. Krupp had lately 
entirely mastered the thick steel question. 

Sir William White’s remarks were, as usual, suggestive 
and valuable. He referred to the difficulty of saying in 
many cases the exact point at which a plate was beaten 
by a projectile. In the case of a shot entirely piercing a 
plate it had frequently a large amount of remaining 
evergy left in it which was not calculated. Furthermore, 
from his own experience—and he had seen during the 
last ten years avery great number of plates tried—he had 
noticed that there was, so to speak, a critical point in 
plates, a point up to which they resisted attack, but 
above which they failed suddenly and entirely; in many 
cases the projectile punching a cylinder of steel out before 
it. He insisted, too, on the superiority of actual test on 
the plate to any formule or mathematical deductions, 
some of which he pointed out were placed upon a wrong 
basis, as, for example, giving the value of a plate in foot- 
tons of energy of blow and the weight of the plate. By 
this formula a cracked plete appears as valuable as a 
sound one. He did not know if such a formula was still 
in use. He also agreed with Mr. Ellis that the paper 
was too profound and valuable for hasty discussion. , 

The sheaf of pretty speeches which followed the read- 
ing of the paper by Sir E. J. Reed, which is com- 
menced in this impression, ‘‘On the Advances made 
in the Mathematical Theory of Naval Architecture durin 
the Existence of the Institution,” can hardly be looked 
upon as a discussion. Some of the speakers added touches 
of interest here and there to Sir Edward Reed’s remarks; 
but, on the whole, the tendency was to express admiration 
for the way in which the author had undertaken a most 
exacting and difficult task. In these congratulations we 
feel sure all those of our readers who have perused the 
paper will heartily join with us. Sir Edward Reed has, 
we think, produced a paper which, amongst those of its 
class, stands unrivalled, and which we believe will for 





many years to come be regarded as the standard brief 
history of Naval Architectural Science. 








The first speaker was Dr. Elgar. He drew a com- 
parison between the absence of scientific methods in 
1860, when it was thought that elaborate calculations 
were unnecessary, and when men of position would 
volunteer to guess the displacement of a vessel to a ton, 
and the very accurate investigations which were insti- 
tuted now-a-days. In the former times practice held 
altogether aloof from theory, and he felt sure that the 
union of the two, which had produced such beneficial 
results, was in a very large measure attributable to the 
work done by the Institution of Naval Architects in 
bringing people together, in supplying a ready means of 
circulating thoughts and experiences, and in encouraging 
the scientific education of naval architects. 

Professor Biles, the next speaker, attacked the subject 
on different lines. Sir Edward Reed, he said, had told 
the meeting what the naval architects had done during 
the last thirty-seven years; but he had not told them 
what they had not done. The strength of ships was a 
point about which, even at this time, we know very little. 
The factor of safety which ought to be adopted in the 
design of vessels was still unknown. Some time ago, in 
connection with other matters, he had tried to find out 
from the civil engineers, and bridge builders, if they were 
certain about their factors of safety. He was surprised 
to find that they were in the same uncertain state as the 
naval architects. The case of a ship is difficult to deal 
with. It is possible to calculate the required size of its 
scantlings for certain hypothetical conditions, as, for 
instance, when the ship is supposed to be at rest, 
momentarily, on a wave. But so many conflicting 
factors affect the strength of the ship, that it is almost 
impossible to arrive at one simple factor which shall 
cover them all. A process of selection, however, was 
going on. Occasionally weak ships were built, and from 
them we learnt whereabouts the factor lay. A very 
great deal was to be learnt from weak vessels, and it was 
in a certain measure to be regretted, though, of course, 
no one could blame them, that shipbuilders did not more 
frequently construct vessels with too low a factor of 
safety, so that the correct one could at length be de- 
finitely discovered. 

After some complimentary remarks by other speakers, 
Sir William White arose. Sir William has rarely spoken 
more gracefully and effectively. His references to the 
work of foreigners in the field of naval science were all 
that were at once demanded by justice and courtesy to 
the eminent guests. He spoke of the good work that 
the Institution had done in opening the eyes of English 
workers to the labours and achievements of foreign in- 
vestigators, and he was happy to believe that the mutual 
change of ideas was inspired on both sides by a generous 
feeling. The great work that Froude had done in this 
country had been fully referred to by Sir Edward Reed ; 
but it should not be forgotten that M. Reece, in France, 
had, although unknown to Mr. Froude, already arrived 
at the same conclusions. There were, he went on to 
say, workers amongst them the value of whose labours 
was not at once visible. This must be no discourage- 
ment to them. In looking over the books of last century 
he had found in them certain of the very ideas and sugges- 
tions which obtain to-day already formulated. We cannot 
always see at the time the value of investigations which 
may prove exceedingly useful under different conditions. 
The work of Attwood, Moseley, and others was only 
beginning to be appreciated now-a-days. They should 
be grateful to all workers who threw any light upon a 
difficult subject, and he was glad that no national pre- 
judices prevented the spread and use of valuable facts. 
The uncertainties of shipbuilding were a matter of un- 
easiness to all who were connected with it. A part of 
the uncertainty would, he believed, be shortly removed 
by the results of the investigation of an eminent Russian, 
who had found the shortest, simplest, and best method 
of estimating displacements. In conclusion, he referred 
with feeling and affection to the time he had worked 
with Sir Edward Reed, and paid a delicate tribute to his 
high scientific qualifications. 

A brief vote of thanks was followed by an adjournment 
to luncheon, and the serious business of the Conference 
was over, at least so far as the reading and discussion of 
papers was concerned. 

A dinner was given on Wednesday evening, at the 
Holborn Restaurant, in honour of the foreign repre- 
sentatives of the Congress. The Earl of Hopetoun 
presided, and a very large and representative body of 
guests was present; amongst these being Mr. Goschen, 
First Lord of the Admiralty; the Japanese Minister ; 
Vice-Admiral Duperré, who gave the members such a 
hearty welcome in Paris in 1895; Admiral Bendemann 
from Germany; Captain Gregoravitch from Russia; Herr 
A. Dietride, chief naval constructor from Germany, 
whose valuable paper upon German warships was read 
at Berlin; Chevalier A. Bianco from Italy; Count 
Mérner, Swedish Ministry of Marine; Sir E. J. Reed; 
Sir W. H. White, and many others, amongst whom our 
old friends—Herr Laeiz, from Hamburg, and the Mar- 
quis de Chassaloup- Loubat—must not be forgotten. 

Mr. Goschen, who was received with great enthusiasm, 
on rising to propose the toast of the evening, “ Our 
Guests,” said that on no occasion, he thought, had so 
distinguished a mass of brain power been gathered 
together as was assembled at that dinner. The Institute 
of Naval Architects embraced in its ranks all classes of 
ship-building and engineering. They had men who, in 
solitary study, evolved and worked out the scientific 
theories of naval construction; naval engineers who 
applied their energy to the working of the vast number 
of complicated pieces of machinery which theory and 
mechanical science had produced; and naval officers who 
sailed in the vessels which had been devised by the 
former classes. Then, again, there were representative 
engineers and naval constructors of two distinct types— 
those who perfected the ship of war and those who car- 
ried the building of the vessels of the mercantile marine 
to a successful conclusion. He made humorous allusion 
to the building and design of the Devastation, whose 
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advent had created so much excitement at the Admiralty 
as to cause his hair to grow prematurely grey. Winding 
up with an expression of regret that, with all their 
diverse talents, the naval architects had been beaten 
hollow in their efforts to deal with the mal de mer. He 
subsequently said a few brief words to the French and 
German delegates who might not have been able to follow 
his English speech, in their respective languages. 

Admirals Bendemann and Duperré, General Hyde, and 
M. Normand followed up Mr. Goschen’s speech, and later 
in the evening a reception was held at the Admiralty by 
the right hon. gentleman and by Mrs. Goschen. 

On Thursday morning, the 8th, a large party of the 
members of the Congress assembled at Westminster 
Stairs, at 10 a.m., whence they were conveyed in special 
steamers to the St. Katherine and London Docks, calling 
en route at Charing Cross and Blackfriars, where they 
were joined by other delegates. A very large proportion 
of this party consisted of foreign members, who took the 
deepest interest in all that they were shown. Passing 
beneath the Tower Bridge, the great bascule girders were 
kindly lifted for us. 

A capital little handbook was given to each visitor, con- 
taining a map of the various docks, so that the course fol- 
lowed by the party may be understood. On landing atthe 
docks we were at once taken to the indigo store, where 
indigo of various prices—from 1s. per lb. to 4s. 6d. per lb. 
—was stacked in boxes, the quantity in charge on 
Thursday being of the value of £1,130,000. Indigo isa 
vegetable dye, derived from a plant cultivated in the East 
Indies and South America. The stems are cut as the 
plants begin to flower, and are carried to a steeping vat 
containing water, where men agitate the water with poles, 
which effects the oxidation of the green-coloured matter 
into blue particles of indigotine, which fall to the bottom 
as asediment. This is dried on canvas frames, pressed 
into slabs, and cut into cubes for commerce. 

Thence we visited the China tea warehouse, which is 
of comparatively small dimensions, containing when we 
saw it only 150,000lb. of Chinese tea, principally in 
50Ib. half-chests. At the present day, so far has 
Ceylon and Indian tea taken the place of that from 
China that only one-sixth of the whole supply 
received in England is from the last-named country. But 
it is of superior quality to the rest, and contains those 
delicately-prepared kinds known as orange-pekoe and 
gunpowder, which are solely the production of Chinese 
tea fields. Moreover, the Chinese tea is pure and unadul- 
terated, whilst the teas of India and Ceylon are, we are told, 
touched up with saltpetre and other stimulants, so as to 
meet the requirements of English palates. About 867,000 
packages of Chinese tea, weighing 36,000 tons, are 
housed and delivered annually. The total amount of tea 
of all kinds annually imported into the United Kingdom 
is about 120,000 tons. Tea will grow in all tropical and 
sub-tropical countries where the annual rainfall is over 
60in. We were afterwards shown the high warehouse in 
the centre of the docks, occupied by the manufacturers 
of scent. Extract of flowers mixed with fat is imported 
from San Francisco and other places. The extract is 
separated from the fat by special machinery, and mixed 
with alcohol. This is done in the docks, so that the 
spirit, which is in bond, may be free from duty, and so 
exported. Near this spot is a large area of quay covered 
with marble blocks and slabs imported from Italy. The 
high warehouses to the eastward are stored with wool, 
bark, gutta percha, and india-rubber. The St. Katherine 
Docks are strange, solemn-looking places, clearly 
associated with the past. The wharves are narrow, and 
it seemed a matter of astonishment how the gigantic 
steel and iron sailing vessels, many of which were four- 
masted barques, had made their way into the great 
basins through the comparatively narrow entrances 
which led to the Thames. We were powerfully reminded 
of the old city of Hamburg, and its tall many-storeyed 
warehouses, which was visited by the Institution of 
Naval Architects last year. 

Passing on to the old London Docks, which occupy 
100 acres, 40 of which are water, and the floor area of 
the buildings about 3,000,000 square feet, we were taken 
to the wine vaults first. In these there is room for 105,000 
pipes of wine. The length of gangways in the vaults is 
284 miles. The temperature in them is about 60 deg., 
and varies very little. The effect of the fumes of port 
wine spirit upon the ceiling of the vaults is very curious. 
Immense numbers of living fungi hang down everywhere, 
which are the produce of the wine vapour. We were 
told that if brandy or whiskey is stored in these vaults 
that the fungi are killed by the alcoholic vapour that 
arises. Wines and spirits are blended in these vaults. 

Passing on to the ivory warehouse, we saw tusks of 
elephant and boar from many parts of the world, the 
bulk of this article, however, coming from Africa. A 
small quantity of inferior class comes from Siberia under 

the name of fossil ivory, being the tusks of the extinct 
mammoth. The tusks of the African elephant are often 
9ft. in length, weighing 180 1b. each. The value, which 
is increasing, is £60 per cwt. The importations into 
London in 1896 were 6000 cwt., of the value of £360,000, 
representing the destruction of about 20,000 elephants. 
It is clear, of course, that this rapid destruction of the 
living stock will ere long reduce the supply very much, 
and that the price of real ivory must go up. It would 
seem to point to the necessity of some international 
arrangement to prevent the indiscriminate slaughter of 
these animals. 

An immense stock of quicksilver is maintained in the 
docks, valued at fully £300,000. It is most frequently 
found with sulphur in the ore named cinnabar, being 
distilled to separate it in a condensing chamber. Cinna- 
bar has been worked at Almaden, in Spain, for 2300 
years. It is received at the docks pure, and is stored in 
iron bottles. It boils at 662 deg., and freezes at 40 deg. 
below zero Fah. Its regular expansions and contractions 
under heat and cold are well known. 


cinnamon were beautifully neat and regular, the slips of 
bark of the cinnamon tree being packed away and curled 
up into quills about two feet long, and then laid together 
in fascines, a former being employed to shape the 
bundles; cloves, nutmegs, beeswax, gum copal, gum 
shellac, gum arabic, gum animi, iodine (in lumps like 
small coal), quassia, isinglass, coffee, cocoa, sandelwood, 
and fifty other articles extended over acres of floor 
surface; and a huge department is devoted to wool, of 
which £12,000,000 worth is imported annually into 
England. 

The arrangements for the conduct of the several 
parties of visitors were excellent, each being led by an 
attendant with a small banneret of similar colour to a 
card which was placed in the hand of each member on 
arrival at the docks. 

On leaving the London docks we steamed at once 
down the Thames, past the East and West India Docks, 
tothe eastern entrance of the Albert Dock, where our 
steamers were locked in, and we proceeded to one of the 
larger sheds, where an excellent luncheon was provided 
for a considerable number of the members of the 
Congress, who had come straight to the Albert Dock. 
The walk through the docks and warehouses had 
sharpened the appetites of all, and the call to luncheon 
was most acceptable. After it was over Lord Hopetoun, 
in a brief little speech, called for a vote of thanks to the 
members of the Docks Joint Committee, who had so 
courteously made arrangements for our pleasant visit to 
the docks, and Mr. W. E. Hubbard, on the part of the 
Committee, made a most courteous reference to the 
pleasure that our visit had afforded to the Docks Com- 
pany. The members of the Congress then separated, 
some to visit the cold meat store and the tobacco ware- 
houses, containing 20,000 tons, others to go on board the 
beautiful steamship Caledonia, by special invitation of 
the P. and O. Company, the remainder to visit the 
Thames Ironworks at Blackwall. 

It was an exhilarating feeling to steam through the 
three long miles of the Albert and Victoria Docks, 
en route to Blackwall. One splendid liner after another 
was passed, nearly all flying the British flag; countless 
cranes were at work transferring cargoes from the 
merchant steamers to the miles of sheds on shore, or to 
lighters lying alongside. 

There is a water area of 180 acres, with quays pro- 
viding berths for sixty vessels of the largest size, besides 
accommodation for numerous smaller vessels. The sheds 
and warehouses cover an area of over 3,000,000 square 
feet. There are 323 travelling and fixed cranes for the 
discharge and loading of goods. The value of the tobacco 
kept in bond is nearly £9,000,000. The stores for frozen 
meat at the Victoria Dock are enormous, having thirty 
chambers for 264,000 sheep. The height of water in the 
docks is maintained by pumping into the docks water 
from the river. The pumps are capable of throwing 
7,500,000 gallons per hour. 

We have only very recently described the premises of 
the Thames Ironworks and Shipbuilding Company, so it 
is not necessary to say more at present than a few words 
as to what is now being built there. The principal ships 
in course of construction are the Albion first-class battle- 
ship for Great Britain and the Shikishuma for Japan. 
The former has the following dimensions, &c.:—Length, 
390ft.; beam, 74ft.; draught, 26ft.; displacement, 
12,950 tons; indicated horse-power, 13,500; estimated 
speed, 18} knots; armour, 6in. Harveyed steel on 
sides, 2in. on deck; armament, four 12in., twelve 6in. 
quick-firers, and eighteen smaller guns. The Japanese 
vessel is to be far more powerful. Her dimensions, «c., 
are :—Length, 400ft.; beam, 75}ft.; draught, 27ft. din. ; 
displacement, 14,850 tons ; indicated horse-power, 14,500 ; 
estimated speed, 18 knots; armament, four 12in., four- 
teen 6in. quick-firers, and thirty-two smaller guns. This 
vessel, when launched, will be the most powerful and the 
largest battleship afloat, being completely armoured from 
stem to stern, from 5ft. 6in. below the water line to 
9ft. 3in. above, with the most modern nickel steel car- 
buretted armour, ranging in thickness from 9}in. on the 
sides to 4in. over the stem. Electric drilling machines, 
with a flexible connection between the drill and the motor, 
were at work on the Albion, and appeared to answer their 
purpose very satisfactorily. 

On Thursday evening the members of the Congress 
were entertained at a concert which took place in the 
Queen’s Hall, Langham-place. 

On Friday morning at 8.50 the entire body of members 
assembled at Waterloo Station, and were carried in two 
special trains to Portsmouth, where, lying alongside the 
dockyard, we found the Union steamship Mexican, 4661 
tons, kindly placed at our disposal, by the courtesy of the 
Company, for luncheon and for a most delightful cruise 
in the Solent. But business had to be attended to first, 
and Admiral Rice, superintendent of the dockyard, 
assisted by Mr. Yates, chief constructor, and several 
other members of the dockyard staff, headed a numerous 
party of the delegates, who wished to go round the docks, 
including ships and workshops. 

The visit was necessarily a hurried one, but many of 
the foreign shipbuilders and the naval officers were 
greatly interested, it being very difficult to persuade 
them to leave the various objects of interest. Whilst 
speaking upon this subject, we would stop for amoment 
to call attention to the fact that neither in Germany or 
in France were the members of the Institution of Naval 
Architects taken to see the Government dockyards in 
1895 and 1896; and we rather question the advisability 
of throwing our dockyards open to all nations, as was 
done upon Friday last. We have the very best reasons 
for coming to this conclusion, but out of politeness to 
our visitors we should prefer not to divulge them. The 
interest taken by Admirals Duperré and Bendemann in 
the battleship Cwsar, some of the principal features of 
which were explained to them by Admiral Rice, was 
very evident. The curious ram of the Canopus also 
attracted notice. This ram, which is part of the stem 


the ram-point, has a number of steel-webbed frames, which 
are to be filled in with cork for a depth behind of some 
24ft. Thus the entire ram-point and stem composes a 
sort of fat cigar-shaped feature, sheathed with 2in. stee] 
plates, and filled in with cork. 

The Gladiator was an object of some interest, too, many 
questions being asked as to the reason of her short dumpy 
design, and the fact that she is to have two rudders, one 
before the other, was eagerly discussed. The two new 
graving docks were very much admired, they having been 
constructed specially with a view of docking vessels of 
the Powerful and Andromeda types. 

The luncheon on board the Mexican was a very lively 
affair indeed, and so fully were the tables occupied that 
it was difficult to find sitting room for Sir Noel Salmon, 
the naval Commander-in-Chief, when he came on board 
to pay his respects to the members of the Congress. In 
the course of the afternoon a delightful cruise was taken 
down the Solent, and past Cowes, the Mexican afterwards 
steaming up with the party to Southampton, where the 
special train was in readiness to convey us to London, 
One of the United States members of the Congress 
enlivened the trip bya series of naval architectural stories, 
which did credit to the yarn-producing faculty of his 
countrymen. He assured us, with the utmost gravity, 
that a vessel recently built at Maine, in the States, was 
constructed of such green timber that she began to sprout 
all over directly she entered the tropics, her oak trenails 
representing shrubs along the sides, which impeded the 
movement of the vessel; and that when a United States 
cruiser was sent out to her assistance, the captain was 
found running up and down the deck with a lawn-mower 
to keep the grass down! This was a sample of his 
stories. 

On Friday evening the foreign members of the 
Congress and the Council were entertained by the Hon. 
T. A. Brassey and Lady Idina Brassey at 24, Park-lane. 

Saturday was a memorable day in the annals of the 
Institution. By gracious command of her Majesty the 
Queen, the members of the Congress and the ladies of 
their party were invited to Windsor Castle, and were 
conveyed down in two special trains at 2.45 and 2.55 p.m. 
The afternoon was lovely, and the grounds and castle 
looked charming. 

The Congress party had mustered strong, and it was 
a considerable time before all had climbed the winding 
path leading through the royal grounds from the 
station to the Castle. Shortly afterwards it was 
announced that refreshments would be served in the 
cloisters around the terrace, and Lord Pelham Clinton 
informed us that her Majesty would drive down to our 
party at 5.15. Tea, ices, and champagne cup were 
pate: abandoned, and very soon we were all gathered 
upon the spot where the Queen was to meet us. The 
familiar carriage and pair of cobs, with the Queen’s gillie 
upon the box seat, were now seen winding out of the 
Castle gate, and hardly a moment had elapsed before her 
Majesty, with pleasant smile, was bending towards the 
bowed head of our President, Lord Hopetoun, who was 
presenting the foreign admirals and other officials to the 
royal lady. 

tt was a scene to be remembered, for exactly at the 
spot where I stood was a tiny monument to the Queen’s 
favourite dachshound ‘ Dacker,” who died in 1872, and 
there was the sovereign mistress herself, looking from one 
to the other of our guests with the greatest interest, and 
graciously suiting her language to the nationality of the 
person addressed. 

Later on the gentlemen of the household, who had 
kindly looked after our interests during the afternoon, 
volunteered to accompany us round the rooms of the 
Castle, and an hour was pleasantly occupied in this 
manner. 

In the evening we halted at Richmond en route to town, 
in order to enjoy the dinner and féte which were to ter- 
minate the proceedings of the Congress in London. The 
evening was glorious, the dinner excellent, and the after 
display of fireworks a fitting wind-up to our summer 
meeting. 








THE GANGOUT. 


Tux loss of the Russian ironclad Gangout, or Hangé-Udd, 
is not the simple affair which it at first appeared. According 
to the latest reports the sunken rock on which she is reported 
to have struck is nowhere to be found, and the officers on 
watch at the time assert that no shock of any importance 
was felt. The divers who have examined the ill-fated vessel 
state that the injuries consist of a ‘ parting of the plates 
amidship for a distance of some 40ft. along a line of rivets 
half-way between the keel and the curve of the vessel’s side. 
The plates are neither bent nor twisted, and the edges of the 
fissure, which varies in width from Qin, to 18in., are clean.” 
(The Standard.) Atthe same time, it is asserted that the 
paint is scraped off in a manner which indicates contact 
with a rock. It appears, however, that the Gangout has 
been regarded with suspicion and distrust from her earliest 
days, the work on her having been very inferior, and the 
remarkable theory has been boldly advanced that the damage 
has been caused by the firing of her great guns, which had 
taken place shortly before the accident happened. The 
accident to her last year, in the same place, also occurred 
after target practice, and it is taken to confirm this idea. It 
is remarkable that no greater effort was made to save the 
ship, as she floated for six hours after the damage was 
done, in spite of the failure of one or more of her bulkheads, 
which were too weakly constructed. We commented some 
time ago on the silence with regard to this vessel which has 
been observed throughout. The statements about her defects 
which come to us at present would explain this, and suggest 
that the Russians may not be sorry that she is now safely 
out of the way without loss of life. 
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In the warehouses above we saw vast quantities of 
spices and drugs; gums of many kinds. The bundles of 





rising at an abrupt angle from the keel, about 45ft. behind 





days commencing Saturday, nerease of 
156,000 per day over the same period last year, 





ee oe ne oe re a oe 


mamoeasaecereno 


— 


meme © ch ah & thm © & O& 2 ehsD ee oe 











1897 


JuLy 16, 


THE ENGINEER 








— 
MUNICIPAL ELECTRICAL ASSOCIATION, 





CconcLUDING our report of the proceedings of this Asso- 
ciation, we give abstracts of the remaining three papers. 
“ Distributing Systems,” by Mr. J. A. Jeckell, Borough 
Electrical Engineer, South Shields; and “ Distributing 
Systems,” by Mr. J. R. Blaikie, Chief Assistant Electrical 
Engineer, Bristol, were taken as read. 


‘* DISTRIBUTING SYSTEMS.” 


The author—Mr. Jeckell—takes it for granted that the system to 
be adopted in any one case is that which is most suitable, and that 
there is no one method which is in — case superior to all the rest. 
It follows, therefore, that as very likely the circumstances are en- 
tirely different, the systems will in various places also be different, 
and that which may be very advisable ina densely lighted area may 
be very unsuitable in a sparsely lighted one. 

In the last year or two, it has become much more general with 
regard to the generating plant to accept the tender, which in the 
opinion of the engineer, offers the best value for the money, and 
not that which happens to be the lowest in price. This has been 
found to be much the wisest course to pursue, since it is so very 
essential that a thoroughly reliable plant should be installed if the 
supply of electric energy is to be a profitable undertaking. Itis 
to be very much regretted that this policy has not been more 
universally adopted, and especially so with regard to the dis- 
tributing plant, for it seems to be more general to accept the lowest 

riced tender for cables, &c., whatever may be the policy adopted 
with regard to the generating plant, 

The author considers that the distributing plant should receive 
quite as much care in its choice as the generating plant, for the 
latter is open to easy inspection, while the former is usually out of 
sight, and often buried in wet grounds. 

The raethods of distributing electrical energy, as at present 
used in this country, may be divided up under three headings :— 
(1) Low tension, direct ; (2) high tension, direct ; (3) high tension, 
alternating. It may be fairly assumed that no engineer will use 
high tension if he can use low tension, merely for the sake of 
having it, for whatever pressure the current is generated at we are 
compelled to supply it at low tension, and the use of high pressures 
is only to convey the energy a considerable distance without 
abnormal loss or excessive expenditure in copper. 

Low tension, direct.—Now that the Board of Trade have raised 
the limit of pressure for a low-tension direct current supply, there 
is little doubt that this system will be more generally adopted, 
especially on account of its suitability for tramway work, which is 
now coming £o much to the fore, It shows how, even now, the full 
importance of a good load factor is not fully appreciated when we 
consider that though a great many figures are published with 
regard to the costs of generating electric energy and records of all 

_ kinds are being made, that no list, as far as the author is aware, is 
published of load factors, nor is any account taken of them when 
comparing the costs of the various stations one with anotber ; 
though a careful study of Mr. Wright’s paper at the last convention 
will show that a good load factor is a much more important factor 
in reducing the costs than the total amount of current sold which 
is often mentioned, 

High tension, direct.—This system promises to be a very useful 

method of reaching certain outlying areas, which may be beyond 
the reach of a low tension direct supply. Of course, the objection 
to the system is that of having moving machinery in sub-stations 
where there is no attendant. These rotary transformers, however, 
seem to give very little trouble, much less, in fact, than might be 
su : 
y igh tension, alternating.—The only system in use in this country 
is the single phase, anc the author only refers to that one. At 
present, at any rate, there is no alternating current single-phase 
motor which is satisfactory for ordinary stopping and starting. 
The author has unfortunately found this to 3 so, because he is 
frequently being asked for them and cannot recommend one that 
willdo, This circumstance, coupled with the fact that batteries 
cannot be used directly with this system, cause the load factor on 
many of the alternating stations to be so poor, or perhaps we 
ought to say the selling load factor, viz., the average amount sold 
asa ggg or the maximum load. Still, however, the extreme 
flexibility of this system is of paramount benefit, especialiy in 
exploiting a new district. There are three stages, if we may call 
them so, in this system :—(1) In a scattered district where house 
transformers are used ; (2) where street transformers are used to 
supply a low-tension network ; (3) where motor-transformers sub- 
stations with batteries are used. This last stage promises to be a 
means of supplying the trams and large consumers, and the demand 
for current suitable for use with motors, 

With regard to the second phase the transformers which can 
now be obtained to place direct in the ground seem everything to 
be desired, and this system has many advantages over the trans- 
former chambers, as they are called, where there is too often the 
minimum of space with the maximum amount of danger; and 
switch gear is too often used which would not be tolerated at the 
central station, where it is ina dry place, and where there is plenty 
of supervision, but which for some occult reason is deemed good 
enough to put into what is liable to be a damp hole, and where 
there is no supervision. It will be found that most of the fatal 
accidents have taken place in these chambers, If it is necessary to 
use sub-stations, let them be such as are used by the London 
Electric Supply Corporation, at Trafalgar-square, and the 
Grosvenor Gallery, where there is plenty of room, and where there 
is proper switch gear and attendance. It seems to the author that 
the transformers placed direct into the ground are much safer 
than the chambers ; there is no fear of damp or gas accumulating, 
both are not unfrequently found in the ft a and with properly 
designed switch-boxes, care being taken that the very best are 
obtained, there is every convenience and safety. The extreme 
flexibility of this system is wonderful, a transformer tank can be 
used which will contain a 30-kilowatt transformer, and only a 
15-kilowatt used at first. If the load increases the 15 is lifted 
out, and a 30 put in instead. If a low-tension main becomes 
too heavily loaded, the high-pressure main can be cut and a trans- 
former put in to feed that part. Nothing can be simpler or safer, 
and less expensive, as money is only expended just when and 
where it needed. 

This brings us to consider the loss in distribution of the various 
systems, This is very hard to arrive at, since it is very difficult to 
obtain reliable figures on this point ; engineers cannot, or do not, 
care to give accurate figures, but let us assume as somewhere near 
the mark, that the losses with a low-tension direct-current system 
are 10 to 15 per cent., those with a high-tension direct-current 
system 25 to 50 per cent., and those with an alternating high- 
yg system and with street transformers or sub-stations are 

to 25 per cent., and if house transformers are used, from 25 to 
50 per cent, 

e now come to that very vexed question, i.¢., the mains 
required to convey the current, and if any part of the system 
should be the very best procurable these certainly should be. We 
may divide these up into three classes:—(1) Bare conductors in 
conduits ; (2) insulated conductors in ducts; (3) insulated con- 
ductors solid solid. The first is in many ways the ideal system, 
but the opportunities that it affords for accumulations of gas and 
water are, of course, its great drawback. The second system can 
be carried out in various ways. Cast iron pipes, stoneware casing, 
and Callender bitumen trough being the most general. It is not 
the intention of the author to draw comparisons between the 
various kinds of cables, &c. He has laid almost every kind, and 
has been fortunate in not having experienced the wonderful faults 
that are so often reported. He has found that a cable, however 
foot, may be — se damaged by being badly laid and badly 

andled, and many of the faults which are put down to faulty 

manufacture are really due to bad laying. Gentlemen who have 








not had much experience in cable laying seem generally to think 
that anybody can lay a cable, everyone who has had a wide 
experience, however, knows that this a very erroneous idea, anda 
good cable badly laid may be worse than a bad cable well laid. 


‘* DISTRIBUTING SYSTEMS.” 


The author—Mr, Blaikie—observes that, considering various sys- 
tems on broad lines, with special regard to the more pressing require- 
ments, one cannot help regretting—with all due deference to the 
Board of Trade—that aérial lines are no longer permitted. It does 
seemalittle hard when overhead tramway conductors, 600 volts, bare 
copper! and an ‘‘ earth” return! are encouraged to increase and 
multiply. Since the high-voltage lamp has been produced the 
idea becomes still more practicable. There is no other system so 
readily capable of extension, and the rapidity with which altera- 
tions can be made is a great convenience, both to the undertakers 
and to the general public. The difficulties of insulation were 
fairly well overcome five years ago, and no doubt there would be 
perfections forthcoming to-day, if demanded. The mechanical 
difficulties are less than those involved in tramway systems. 
Happily, the Board of Trade does not issue regulations on the 
lines of the Medes and Persians, so there may come a day when 
small country towns and straggling districts will be able to support 
the cost of an electric current service. 

The construction of culverts in ground already full of gas pipes 
and water mains, to say nothing of telegraph and telephone lines, 
pavements undermined by coal cellars, or an occasional church 
crypt, must necessarily be a very laborious undertaking. If the 
area to be supplied is of an undulatory character and the differ- 
ence of level extreme, the difficulties of drainage become more 
serious. The Callender solid system, mains covered with bitumen 
and braid, laid on wooden bridges in iron troughs, and filled in 
solid with bitumen, appeals to the engineer as a sound mechanical 
job, and easy to manipulate. Still there is a tendency for a 
gradual flow to take place in a substance like bitumen, which 
might cause trouble. The light cast iron covering used would not 
be much protection from a pick in the hands of the average navvy. 
In the case of alternating currents, there may be a fair amount of 
energy wasted in eddy currents in the iron troughs. By far the 
most popular solid system is the lead-sheathed armoured. There 
are at least fifty-six undertakings in Great Britain using these 
cables in some form or other. 

The majority of lead-sheathed cables are entirely dependent on 
the water-tight protection of the lead casing for the maintenance 
of the insulation. The quality and uniformity of this casing is 
therefore the most questioned, and the most keenly watched. 
The percentage of foreign material, or use of an alloy may or may 
not be advantageous. Some makers put the casing on hot. 
Variations in temperature may be of importance to the insulating 
material. Others prefer to use hydraulic pressure and put it on 
cold. What the chances are of getting porous places through 
dross, oxidation, or crystallisation by one process or the other is a 
matter of opinion. With a view to discovering porous places it 
might be well to put on a thousand volts or so continuous current, 
for a few hours while the cable is under water, the positive pole to 
the tank and the negative to the core. As is well known the 
passage of a current alters the surface tension of fluids, and by 
this means the water would percolate rapidly and produce the 
results that might occur in the course of a few years, or by 
similar accidental conditions in practice, 

The armouring applies to all makes, and might be improved. 
There are three usual methods:—(1) Iron or steel wire in long 
spirals. (2) Wire with special sections that locks itself, (3) Two 
steel tapes, breaking joint. Round wire spirals offer very little 
resistance to pointed tools as the wire easily spreads. The other 
two are perhaps equal in resisting, but hardly enough. It might 
be better to provide more elasticity, by putting a serving of jute 
between the layers of tape, or perhaps wire, between them. 
Provided that the armouring cannot buckle and pinch the lead 
when the cable is bent, it would be well to have it of such a stiff- 
ness that the cable could not be bent too sharply, and thereby gain 
extra resistance to penetration ; the additional weight would not 
be a great drawback. Transformer pits or sub-stations are leading 
features, The first difficulty is to make such receptacles or 
chambers water-tight, the next step to ensure their an free 
from gas, either coal gas which may accumulate from the soil 
charged continually by small leakages, or the explosive product 
of electrolysis, and the third, how to prevent hygroscopic 
insulators or walls from falling below the temperature of the 
enclosed air. 

A great objection to all outdoor boxes is that they are more or 
less inaccessible in wet weather. They necessitate having a tent, 
or similar protection, which means time, and there are occasions 
when time is everything in a lighting station. Where transformer 
are used a large ber of capaci dry sub-stations are invalu- 
able as disconnecting junctions and branch fusing points. Various 
modes of construction seem to have been employed in the 
building of underground chambers. Of course a lot must depend 
on the natural drainage of the ground. The commonest plan is to 
build double walls, have a space from lin. to 2in. in between, filled 
with hydraulic cement, bitumen, or pi In some instances 
these walls are 44in., and in others 9in. Chambers about 7ft. by 
7ft., by 6ft. inside of this type, cost from £50 to £60. Puddled 
clay outside the walls has been used, but the cost is not given. 
Cement concrete, having asphalt lining, costs about £70, Cement 
concrete, heavily faced with cement, only £28. Good dense 
bricks, laid in cement, 18in. thick, cost about £65. One of the 
latest methods, and the cheapest, is the use of concrete with 
glazed tiles, having an L shaped section. A glazed surface, with 
fine joints in cement makes an ideal water-tight structure. The 
cost is about £25, 

From data collected from a number oi members of this Associa- 
tion with reference to the spacing out of sub-stations, there 
appears to be such a diversity of arrangement that one cannot 
draw any definite conclusions. They vary from 100 yards to 970 
yards. Probably the want of confidence in the working conditions 
of underground chamber or the cost of construction has influenced 
some engineers who prefer to have them ‘‘few and far between.” 
The advantages of using sub-stations as junctions are most likely 
the strongest inducements to those who favour short distances and 
large numbers. About 200 yards is generally recognised as the 
efficient distance for three-wire distribution, consequently one 
would expect to find sub-stations with a 200 yard radius, or 400 
yards apart, and this does happen to be the distance given in three 
or four instances. In outlying districts it may be doubled, with 
provision for an intermediate station half-way. 

It would no doubt be a convenience tothe users if manufacturers 
were able to stock such cable instead of having to make up each 
variety to order. From information received from two large firms 
as to the usual sizes supplied, one can only be astonished to find 
such a large range. One station alone uses fifteen sizes! of low- 
tension distributing main, others nine, eight, seven, six sizes, 
Another station eight sizes, from ‘3875 square inch to ‘325 square 
inch. There are several large stations only using three sizes, 
and some one ortwo. One firm says, ‘‘ Generally speaking, it is 
not usual for alternating current stations outside London to use a 
pee size than ‘2 square inch or a smaller size than ‘1 square 
inch.” For the sake of the convenience of only storing a limited 
number of sizes with their joint boxes, &c., one can afford a little 
margin on the copper. Possibly some attempt at uniformity would 
decrease the cost of manufacture. From replies received from 
fourteen provincial stations, the average number of 8-candle 

wer lamps connected per yard is from 1 to 2°21. Perhaps 
er data of this kind would enable standard to be deter- 
mined, 





The discussion then followed. 
Mr. Stewart, of Derby, said they used vulcanised rubber 
insulated cables in earthenware pipes and transformers 








in the bases of the lamp-posts for public lighting. The 
latter were somewhat unsightly, and would in future be 
placed underground. A good deal had been said about 
following the fashion in the choice of cables. He thought 
the chief point was to get gcod sound lead covering. He 
had had great trouble with rats, and had had to use ferrets 
to get rid of them. These vermin destroyed the rubber. 
The manner of drawing in cables was most important. 
As a rule, a number of men were put on to drag the cable 
in, and this might stretch the lead covering. He had in- 
vented a type of winch witha special dynamometer 
gear, so that as soon as the stress on the cable exceeded 
@ pre-arranged amount, the winch would be automatically 
locked. He hoped by this means to avoid injury to the 
cables. 

Mr. Brook thought Mr. Jeckell rather hard on alternate 
current systems. Cables which would not stand hard 
use in drawing in were worthless. The gas and water 
companies were somewhat careless in ramming and 
repairing the streets, and often injured cables. Electrical 
companies should take care to protect themselves against 
these sources of injury. 

Mr. Tittensor, of Dundee, said that he had used india- 
rubber-covered cables for four and a-half years, and had 
not had a single fault. How was it possible to inspect 
bare copper strip or insulators in ducts? He had in- 
vented a photographic camera, so arranged as to be drawn 
through the culverts, and to photograph the culvert every 
10ft. Light was obtained from two incandescent lamps. 

Mr. Heenan, of Northampton, remarked that he was 
just adding a third wire; they had not difficulties with 
either gas or water. With respect to the cost of culverts 
he had just made one 150 yards long to supply a chapel, 
and found it cheaper by £8 using bare copper, than if 
they had used armoured cable laid in the ground. They 
had put furnace slag on alead-covered cable, and the lead 
disappeared in two and a-half years. 

Mr. Snell, of Sunderland, said that in Sunderland low- 
tension direct current was used for the centre of the 
town, and alternate current for the outside area. He 
thought this bad, and that one system should be adhered 
to, either direct or alternating. For motor work he 
should, of course, prefer the direct system, and in March 
last had 306-horse power on his circuits. He had had a 
special training with copper strip systems. The method 
used by Professor Robinson at St. Pancras had not given 
satisfaction, because the insulators were too far apart, 
and the culverts were built of brick. The insulators 
should be capable of inspection. He considered the 
Crompton straining-up system as the only satisfactory 
type, and he had had no fault in twenty miles. The 
tendency now appeared to favour the use of a hygro- 
scopic insulating material in a lead sheath. About 
sixty miles of armoured cable were laid in St. Pancras, 
and in one place where ashes were used to cover the 
cables all the armouring had disappeared in fifteen 
months. 

Mr. Mountain, of Huddersfield, put the question as to 
whether a town should be put entirely upon one net- 
work or cut up into separate parts; he favoured the 
latter plan. He preferred the use of sub-stations to the 
employment of transformers in pits. He would like 
to know why low-tension engineers used concentric dis- 
tributing mains. He thoughtit a mere question of fashion, 
and believed such mains to be bad, although possibly less 
costly than where two separate cables were used. Any 
joint underground was risky. He thought Mr. Jeckell 
hard on alternate current motors. Only a few years ago 
it was common to have the lights dancing about when 
direct current motors were started, but that had been 
stopped by the addition of resistances, and alternate 
current motors would become quite as satisfactory. 

Mr. Carter pointed out that if Mr. Mountain used 
separate groups of machines without paralleling, he would 
get very bad load factors. At present Deptford was 
supplying the Chelsea Station by meter with perfect 
satisfaction. 

Mr. Barnard, of Hull, had obtained tenders for con- 
centric cables, and for three-core cables, and in a contract 
of £16,000 there was only £200 extra for the three-core 
type. He was now putting down a high tension direct 
current plant to transform down from 2000 to 440 volts, 
and using the three-wire system for the residential 
districts. 

Mr. Nesbitt, of the British Insulated Wire Company, 
said that ere long the low-tension direct current engineer 
would be obliged to take up high tension for the out- 
lying districts. At present the largest stations were 
only supplying 2 per cent. of the ratepayers. The 
increase was now about 33 per cent. per annum, so that, 
even allowing for the use of 200-volt lamps, in the 
space of five years the mains would be overloaded, ard 
high tension must be adopted. His firm was advocating 
the use of wood troughing round lead-covered cable, and 
then filling the trough with an asphalt preparation. The 
cost compares favourably with that of armouring. Lead 
covering of cable should be as thick as plumber’s pipe of 
the same diameter. 

Mr. Callender said that in the early days he acted as 
consulting engineer as well as contractor. He considered 
it a mistake to put down transformers every few yards, 
and thought sub-stations should be used. He preferred 
the low-tension distributing. network from such stations. 
Birmingham had an immense installation, and some of 
the sub-stations were half the size of the Manchester 
Town Hall. A district of six miles by several miles wide 
was fed, and there was a large supply of power to 
jewellers and small works. Berlin had also a very fine 
system. Lead-sheathed cables may be best for small 
towns, but Liverpool, Manchester, and Birmingham had 
many miles of his solid system. He was sure a winch, 
as suggested by Mr. Stewart, was bad for pulling in 
cables. 

Mr. Gray, of the Silvertown Co., pointed out that the 
number of sub-stations depended upon the lamp density. 
In arc lighting if one arc goes out the cable may be sub- 
jected to very great stresses. Disappearance of armouring 
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was due to chemical action, and would often not take place 
in the absence of the lead covering. The General Post- 
office had for many years used cast iron pipes with great 
satisfaction. To keep rats off the cables it was a good 
thing to put on a wrapping dipped in castor oil. New 
cables should not be drawn in on top of old cables in the 
same pipes. The system of warm air ventilation of con- 
duits in use at Newcastle appeared very satisfactory. 

Mr. Couzens, Taunton, had lead-covered cables down 
five years, and the tapeing had not disappeared yet. 
Bricklayers’ wages had been alluded to; he might say that 
they were paid 63d. per hour or less in the West of 
England. 

Mr. Quin, of Blackpool, considered transformer 
chambers far preferable to pits. He disagreed with Mr. 
Mountain that it was desirable to have different sections 
of a town fed separately; he had one main distributing 
network, with sub-stations fed by high tension feeders. 
Steel armouring was very deleteriously affected by marl ; 
the gas company in Blackpool had to remove all their 
iron branch service pipes and substitute lead pipes. 

Mr. Wilmshurst, of Halifax, used india-rubber-covered 
cables, and considered it ‘‘ very immoral” to put more 
than one circuit in one pipe. 

Mr. Chamen, of Crompton and Co., said that with the 
bare copper strip used by his firm all insulators could be 
readily inspected as street boxes were placed between 
every two houses. There was no necessity for photo- 
graphy, as proposed by Mr. Tettinsor; and how could that 
gentleman do anything inside the culvert even if he found 
by photography that repairs were necessary? The St. 
Pancras culverts appeared to be specially designed to 
favour explosions. At Harrow, the Crompton system 
had just been put down for 440 volts across the outer 
wires. He considered that copper and porcelain must 
last better than paper or india-rubber. Why not use 440 
volts on the three-wire system and wire houses internally 
with concentric wire, with the outer conductor uninsulated, 
and connect this to the middle wire? 

Mr. Hawley, of Helsby, said glazed earthenware pipe 
might be injurious to lead, and some soils were very dele- 
terious to iron when lead was present. Perforation of 
the dielectric may take place just where the iron pipes 
end in an inspection box ; for this reason the iron pipes 
should be carried across the boxes. 

Mr. Fedden said that the Kennedy system of bare copper 
strip was used in Edinburgh ; there were now about 150 
tons of copper put down, and forty tons more were added 
last year; they had 2800 street boxes, and by careful 
inspection all were kept free from gas. 

The paper on “the Localisation of Faults in Under- 
ground Mains,” by Mr. R. C. Quin, borough electrical 
and tramway engineer, Blackpool, was then taken as read. 
We give an abstract below. 


‘* LOCALISATION OF FAULTS IN UNDERGROUND Mains.” 


THE mileage of cable laid under streets has increased rapidly 
within the last few years, and more especially does this increase 
show itself in the area and complexity of distribution networks. 
Whether the cause be electrolytic, chemical—internal or external 
—electrostatic, or mechanical, with the ageing of the cables 
come the troubles of the station engineer’s life—cables faults ; 
and the increasing complexity of the network renders more 
ditficult the task of their localisation. 

Property in ‘‘earth” does not exist, but it behoves electric 
lighting authorities not to interfere with the due and proper 
working of telephone companies’ apparatus. Many hard words 
have been said as to the National Telephone Company’s use of 
earth returns, but it will be a bad day for the ‘‘trouble” man 
when these ‘‘earths” give place to metallic returns. If the 
‘* Berlin” system cannot be afforded arrangements might be 
made with the local telephone exchange, to allow connection to be 


the fault has been transferred to the main network, and that 
therefore the fault is in branch T. It will be seen that con- 
tinuity of supply has been maintained throughout the whole time 
of test. 

Several methods of arriving ut the location of a — branch 
in a network have now been shown, and the author must leave his 
readers to select the one which appears to suit the special local 
conditions to which they wish to apply it. Personally, he has a 
predilection in favour of the telephone signal system, following 
this up with the leakage ammeter. Dealing now with faults on 
alternating high-tension feeders. An_ electrostatic voltmeter 
certainly appears to be the best and most serviceable fault 
indicator. 

We now come to the crux of the whole problem, Given a length 
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of main in which a fault—say an ‘‘ earth ’—exists, by what method 
and in what manner shall we be able to accurately locate its 
position? The loop test offers a fairly good solution when the 
resistance of the conductor is high, but when dealing with low 
resistance conductors—say with 5! 2 iaa-¢ of ‘3 distributor, having 
a resistance of ‘00008 ohms per yard—it is well nigh impossible to 
accurately test its position, especially when we consider that the 
conditions under which the test must be made are not conducive 
to superfine methods. So often has the loop test failed in practice 
that the author has been forced to abandon it, and seek a test 
more reliable. The author then describes the telephone and in- 
duction coil method. This appears beautifully simple and reliable 
on paper, but, unfortunately, it has serious drawbacks. 

The next method to be touched upon is one which entails the 
use of an intermittent current. The compass test is referred to. 
No comment is needed beyond saying that the writer has found, as 
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would be expected, that it had all the faults of the telephone 
previously described. But this compass method, unreliable 





made—say at 7 a.m. orsome other time when the teleph are not 
generally in use—from the mains, through a suitable resistance to 
their exchange ‘‘ earth.” It is quite as efficacious and not nearly 
so expensive, It protects the telephone company from undue 
interference, by enabling the sections in which faults exist to 
be located before the faults become serious. It requires only a 
comparatively small current to drop the indicators when connec- 
tion is made direct to the exchange ‘‘earth,” but a very much 
larger current is required when the central is not—if the term 
may be used—one of the ‘‘spheres of influence.” Once the 
numbers of the fallen indicators have been ascertained, it is not 
a difficult matter to plot the positions of the telephones on the 
map, and thus find the whereabouts of the second “‘sphere of 
influence,” It is possible there may be more than one faulty 
section, but the numbers of the telephones will soon show this‘ 

Where direct feeders are used and voltage pilot wires are 
laid down, these latter can be employed for localising faults ; 
but as their number is generally far short of that of the 
telephones, this method can take only a secondary place. The 
author then describes the method of using the pilot wires, 
Another method, which consists of the insertion of small fuses in 
the feeders, has given very good results; but it necessitates the 
use of a comparatively large current to earth, and also is applicable 
only where direct feeders are used. One other method, applicable 
only to continuous current systems, deserves mentioning. It is, 
the writer believes, in use at Liverpool. Around each feeder is 
placed a small annealed iron ring, wound with wire, the network 
being divided in such way that a portion is fed separately by each 
feeder. It is quite clear that a steady current will have no effect 
upon the indicator, and, therefore, in testing for faults, the 
insulated pole is intermittently connected to earth, and the throw 
of the needle on each feeder ascertained. It is said that with a 
leak as small as one ampére the throw is quite perceptible. The 
author does not consider the lamp test satisfactory. There might 
even be a short circuit, but so long as resistance to earth is the 
same on both poles the lamps will be equally bright or dull. 

Some time back the author designed an instrument, really a 
differential ammeter, for the purpose of finding the sections in 
which these small leaks were, and he was very much surprised at 
the number found, and of which no evidence existed at the works, 
Fig. 2 is a diagram of its method of use. As will be seen, it is 
inserted in the network, and forms the feeder from the main net- 
work to the section or district to which the fault has been localised 
by any of the methods previously described. It is essential that 
the whole of the current required for the isolated network should 
pass through the instrument. When the connections to the 
ammeter are completed, the rie 4 district should be separated, 
but not before. The main network is then temporarily earthed, 
and the deflection of the instrument needle noted. Should the 
leak be in the isolated district, the instrument will read the ag 
current in ampéres, but if not, there will be no deflection, the 
reason being that all circuits, other than earth, are completed 
through the instrument, and therefore their algebraic sum is nil. 
Assuming that the fault has shown itself tv be in the isolated net- 
work, connect the branch T, Fig. 2, to the main network at P, and 
then disconnect at S. ain earth the main network at E, no 
d. fiection will be obtained, showing that with removal of branch T 








though it is in its crude form, is capable, with slight modifications, 
of some surprisingly accurate results. It will be seen that it is 
neither more nor less than the original compass method applied 
ene mgs to both ends of the faulty main. The author has 
used this method very largely, and has invariably been successful 
in locating the position to within a yard either way. 

We now come to the author’s final method, and the reasons 
which led him to adopt it may not be without interest. The con- 
ditions which a perfect test should satisfy, and which he laid down 
when devising his were :—(1) Resistance must not be a factor ; 
(2) a small current only must be required ; (3) it should be of 
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practically universal application. Now, the rinciple underlying 
it seems to the author to be as near the ideal as we are likely to 
attain ; but the great problem which besets us is—how to apply 
this to alternating current mains ; how to obtain the necessary 
reversal, alteration, or modification at the fault? There is only one 
characteristic which can be effectively varied, viz., periodicity, and 
upon this principle he has based the method which he now recom- 
mends, ‘At each end of the main is placed an induction coil, the 
contact breakers being of different lengths, one pole of each coil 
being connected to the faulty main, the other being connected to 
@ gas or water-main earth for preference. Where the general 
supply is alternating, this can be applied through a resistance to 
one end of the main in question, using an induction coil or small 
motor alternator at the other end. . 

As regards the difference of periodicity, the author prefers to 
use 84 periods and 160 periods per second—giving approximately 
the bass notes F and E ; the memory of one tone and the impression 
of the other produce a wholesome discord, which is very effective 
in bringing the tracker to a halt, especially when he has what is 
generally termed a ‘‘ musical ear.” As regards the sensitiveness 





of the test, this of course depends largely upon the design of the 
apparatus. 

Mr. Callender opened the discussion, and said he was 
just about to bring out an apparatus himself; but, like 
Mr. Stewart’s winch, it was not quite ready. The tele. 
phone does well for unarmoured cables, but not for the 
armoured class. Mr. Fedden, of Edinburgh, hag no 
expensive apparatus, and had had no faults, except 
through injuries by picks or street repairs. 

Mr. Nesbitt had seen the externals of the apparatus 
described by Mr. Quin. Faults were serious things; ang 
he knew of one case where the post-office instruments, in 
the Manchester Post-oflice, were burnt up through a fault 
on the electric cables. In the City of London he had 
localised a fault within five yards, from the surface of 
the street by the use of the telephone. He thought, 
in most cases, the nose was the best piece of apparatus 
for finding faults. 

Mr. Gray alluded to the system used on the Edison 
Station in New York. Tests were made on Sunday morn. 
ings early, and faults were purposely broken down. 

Mr. Lackie, of Glasgow, thought the first five pages of 
the author’s paper useless. He then described a ver 
simple and interesting method, adopted by himself with 
great success. He employed an ordinary compass, held 
above the cable. The needle was pon, by the 
passage of the current. He then turned the compass 
round, and until the needle pointed north, and by * flash. 
ing,” the direction of the fault could be found. A fault 
could be localised in one to one and a-half hours. We 
think more should be heard of this system. 

Messrs. Stewart, Mountain, and Andrews, alluded to 
difficulties on their own mains. 

Mr. Jeckell said he preferred to make a fault into a 
‘dead short.” He used for testing, a bridge and cells, 
and on a one-mile circuit could get within fifty yards 
of the fault. 

Mr. Murray, of Worcester, had been shown Mr, 
Lackie’s method, and had tried it with great success, 
Where ebonite was used it should be examined first, as 
it speedily becomes a conductor if in contact with oil. 

After a few words from the President, Mr. Quin made 
his reply, and stated that in Blackpool the Telephone 
Company had no objection to the telephone circuits being 
used for testing for faults; in fact, there was a special 
apparatus in the Exchange which was switched to earth 
every morning. He congratulated Mr. Lackie upon his 
system, but pointed out that in order to use it the draw- 
boxes must be opened, and that it could not be employed 
where cables were laid in iron pipes. 








ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


On Saturday a visit was paid to Rochester by the Association, 
where the members were the guests of Messrs. Aveling and 
Porter. A special saloon train conveyed about 150 of the 
members to Rochester, arriving there at 10.30. The works 
of Messrs. Aveling and Porter were first visited, an interest- 
ing and instructive time being spent in an examination of 
the many and varied appliances and methods adopted by the 
firm in the manufacture of their specialities—steam road 
rollers, traction, tramway, and portable engines. The works 
are most compact, cover nine acres of ground, and have a 
large river frontage, with ample wharves and railway sidings. 
Upwards of 1000 hands are employed, the output of steam 
road rollers alone averaging one per working day. 

Only a casual inspection of the works was possible in the 
short time at disposal, but enough was seen to impress the 
visitors with the special and thorough manner in which the 
firm set about the production of, in particular, that indis- 
pensable machine the steam road roller. The success of the 
principle of steam road-rolling having been so largely in the 
hands of municipal engineers during the past thirty years, a 
friendly and almost enthusiastic interest was taken in this 
visit to the birthplace and rearing-house of such a purely 
municipal tool. A battery of powerful lathes, turning and 
boring heavy roller-wheels, the hydraulic flanging press, 
modelling red-hot steel boiler-plates into shapes so true and 
so highly-finished as to be almost beautiful, if such a term 
could be admitted of anything connected with boiler-making ; 
the big array of powerful shears, punches, and rolls, hydraulic 
riveters, steam and pneumatic hammers, the great variety of 
special milling and other machines, the casting of a 2-ton 
roller wheel, and many other details, proved of much interest 
to visitors. 

The spacious machinery shops, smithy, foundry, erecting, 
fitting, and repairing shops, wood working, and pe depart- 
ments were looked through; and the visitors were then 
shown a number of new steam road rollers of different types 
under steam, running on a macadam road in front of the 
works. Among them was one fitted with the firm’s latest 
road scarifier, which exemplified the ease with which itis able 
to lift old macadam. In this tool the members were much 
interested, it having solved in a practical manner the thorny 
question of cheap road picking by machinery. 

A visit was next made to Rochester Castle, one of the finest 
specimens of its class extant. The solidity and enormous 
strength of the masonry, which has been standing over 800 
years, excited the admiration of the nineteenth century 
architects, who were well rewarded for the toil of climbing 
its many steps by the magnificent view of the surrounding 
scenery obtained from its embattled walls. 

Next was visited the cathedral. After a tour of the build- 
ing and crypt, conducted by Mr. Stephen Aveling, whose 
knowledge of antiquarian matters made his conductorship 
most interesting, an adjournment was made to the Corn 
Exchange, where the hosts had provided luncheon, with the 
welcome addition of an excellent string band. Mr, Thos. L. 
Aveling presided. After luncheon a couple of hours were spent 
on @ trip down the river Medway on the Lady Margaret, one 
of the Medway Steam Packet Company’s steamers, the 
weather being delightfully fine. About a couple of miles 
from Sheerness the steamer was put about, and Chatham 
pier reached in good time, where the party disembarked. 
A special train conveyed the visitors back to London, ending 
a delightful and interesting day, due in no small measure to 
the thoughtfulness and tact of the hosts, who, with Mr. 
Harry Pitts, the secretary, were indefatigable in their efforts 
to show their 2 of what Mr, Aveling termed “the 
honour done the firm and their old city by this visit of 
the Institute of Municipal Engineers.” 
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COMPOUND MASTODON ENGINE. 





Ovr supplement this week iilustrates what is probably the 
largest locomotive in the world. It isa compound, 12-wheeled 
engine, one of two for the Northern Pacific Railroad. The 
general design and details were worked out by Mr. E. M. 
Herr, superintendent of motive power, in consultation with 
the Schenectady Locomotive Works, Schenectady, N.Y. The 
builders have supplied the following particulars of construc- 
tion to the American Railroad Journal :— 

From their great size the cylinders are of more than 
ordinary interest. The low-pressure cylinder and half saddle 
are shown in Fig. 1, and one view of the high-pressure 
cylinder is given in Fig 2. The latter cylinder is 23in. in 
diameter and 30in. stroke, and is supp‘ied with steam at 
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Cig. Low Pressure Cylinder of 


200 lb. pressure. Its ports are 20in. long. The low-pressure 
cylinder is 34in. in diameter and 30in. stroke, and its ports 
are 23in. long, the admissicn ports being 24in. wide, and the 
exhaust 3in. wide. The difficulties encountered in finding 
room for such a large cylinder are illustrated by the method 
adopted for bolting it to the frames. The cylinder centres 
are S6in. apart, and the frame centres are only 43}in., and 
yet the bore of the cylinder is only 2}in. away from the frame 
at its nearest point. It was therefore impossible to follow 
the usual practice of passing the horizontal bolts securing the 
cylinder to the lower rail of the frame through a flange on 
the cylinder casting extending down the outside face of the 
frame. 

The expedient was resorted to of drilling the bolt-holes 
completely through the wall of the cylinder, counterboring 
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for the company. They are designed to give an independent | First, to start simple. Under ordinary conditions this js 
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exhaust to the high-pressure cylinders when the locomotive | Not necessary, but if the maximum tractive power of the 


is working as a simple engine, and also to give the engineer 
control of the intercepting valve, so that he can operate the 
engine simple or compound at will. In Fig. 3 a longitudinal 
section through the valve shows the parts in the position 
they assume when the engine is working compound, and in 
Fig. 4 a similar section shows the parts in the position for 
working simple. With the arrangement of valves shown 


in these figures, the engine can be stsrted and run either | 


compound or simple, and can bs changed from compound to 
simple or from simple to compound at the will of the 
enginecr, with any position of throttle and at any point of 
cut-off. The part which each valve docs in accomplishing 
this is as follows :— 

The scparate exhaust valve when open allows the steam to 
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Compound Maziccon Locomotive. 


exhaust direct from the high-pressure cylinder to the 
atmosphere without going through the low-pressure cylinder, 
thus working the engine simple, and when closed, causes the 
steam from the high-pressure cylinder to go through the low- 
pressure cylinder, thus working the engine compound. The 
intercepting valve closes the passage between the cylinders 
when the separate exhaust valve is opened, so that steam 
cannot go from the high-pressure cylinder to the low- 
pressure cylinder, and it admits steam to the low-pressure 
cylinder direct from the dry pipe through the reducing 
valve. When the separate exhaust valve closs, the 
intercepting valve opens the passage between the cylinders 
and cuts cff the supply of steam from the dry pip2 to the 
low-pressure cylinder. 

The reducing valve works culy when th? engine is running 














Fig. 3 —Position of 


g. Valve 


on the inside for the boltheads, and putting the bolts in from 
theinside. There are seven bolts inserted in this manner, a | 
detail of which is given in Fig. 1. The heads are round, with 
a circular groove in each, and they are tinned before being 
putin place. When in position babbitt is poured around the 
heads and the metal finished off smooth with the bore of the | 
cylinder. This is a novel method of securing a cylinder, but | 
we understand that it has been used before with entire | 
success either by these builders or by the Richmond Works. | 
The cylinders are made very strong throughout, and the | 
fastenings to the frames and the boiler are substantial. The 
exhaust is partly in one half-saddle and partly in the other. 
The joint between the two castings is made steam-tight by | 
a thickness of varnished paper. | 
The intercepting and separate exhaust valves are of com- 
paratively new designs recently perfected by Mr. A. J. Pitkin, 


vice-president and general manager of the Schenectady | 
Locomotive Works, and Mr. J. E. Sague, mechanical engineer | 


when Engine is Running Compound. 


| pressure against the piston J. 


simple, and throttles the steam passing through it, so that 
the pressure of steam going to the low-pressure cylinder is 
about one-half the steam pressure in the dry pipe. 

The intercepting and reducing valves are worked auto- | 


| matically by the steam pressures acting on the difference of | 


areas of the ends of the valves, and their movement is | 
cushioned by dashpots. The separate exhaust valve is 
operated by the engineer by means of a three-way cock in the | 
cab. To open the separate exhaust valve the handle of the | 
three-way cock is thrown so as to admit air or steam 
Pulling the handle back 
relieves the pressure against J and the spring, which is | 
shown in the figures, shuts the valve. All the engineer ever 
has to do in connection with the operation of the valves is to 


| pull the handle of a three-way cock in the cab one way or the 
| other, according as he wishes the engine to rur simple or 


compound. The engineer uses this handle under the | 
following conditions, 


engine is to start a heavy train, the engineer pulls the 
| handle of the three-way cock so as to admit pressure on the 
| piston J. This will force the piston J into the position 
shown in Fig. 4, which opens the separate exhaust valve and 
holds it open. At soon as the throttle is opened, steam at 
| boiler pressure enters the chamber KH, and forces the inter. 
| copting valve against the seat I’, as shown in Fig.4. Steam 
enters the high-pressure cylinder, and is exhausted through 
the receiver pipe aud separate exhaust valve to the atmo. 
sphere, as shown in Fig.4. Steam also enters the low. 
pressure cylinder from chamber 1, through the reducing valve 
and ports G, and is exhausted in the usual way. The steam 
is prevented from reaching tho low-pressure cylinder at 
boiler pressure by going through the reducing valve. As wil] 
be seen from Fig. 4, the valve is partly balanced by tho 
cylinder open to the atmosphere, and the boiler-pressure 
acting on the unbalanced area throws the valve to the right, 
When the pressure on the right of the valve becomes high 
enough it will throw the valve to the left, because it acts on 
the whole area of the valve, and in so doing throttles the 
steam to the proper pressure for the low-pressure cylinder. 
Having started the train in this way, when the engineer 
wishes to change the engine from running simple to running 
compound, he pushes the handle of the three-way cock to its 














Fig. 2.—High Pressure Cylinder. 


first position, which relieves the pressure on the right of the 
piston J, and the spring throws that piston to the right into 
the position shown in Fig. 3, closing the separate exhaust 
valve. As soon as this valve is closed the pressure in the 
receiver rises and presses the intercepting valve to the left 
against the pressure in chamber E, which only acts as an un- 
balanced area of the valve. The receiver pressure holds the 
intercepting valve to the left, as shown in Fig. 3, closing the 
ports G and opening a free passage from the high-pressure 
cylinder to the low-pressure cylinder, and the engine works 
compound. It will be noticed that, while working compound, 
which is the usual way of working the engine, the intercept- 
ing and reducing valves are both held against ground joint 
seats which prevent the leakage of steam that may have 
leaked past the packing rings. 

Now, with the engine running compound, if the engineer 
wishes to run the engine simple, because of a heavy grade, he 
pulls the handle of the three-way cock the same as for starting 
simple. This will open first the by-pass valve K, and then 
the separate exhaust valve, the by-pass valve relieving the 
pressure more gradually than if the large valve was opened 
at once. As soon as the separate exhaust valve is open the 
pressure in the receiver drops, and the intercepting valve is 
forced against the seat F by the pressure in chamber E, and the 
engine runs simple as before. When the grade is passed the 
engineer pushes the handle of the three-way cock over and 
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Fig. 4—Position of Valves when Engine is Running Simple. 


the engine begins to work compound. To start the enginc 
compound the separate exhaust valve is left closed, as in 
Fig. 3, and when the throttle is opened the intercepting valve 
will be forced against the seat F by the pressure in chamber 
E, as shown in Fig. 4. The low-pressure cylinder will then 
take steam through the ports G, and the high-pressure 
cylinder will exhaust into the receiver for a few strokes of 
the engine. This will raise the pressure in the receiver and 
force the intercepting valve into the position shown in Fig. 4, 
closing the ports G, and the engine will run compound. 

The combination of the automatic intercepting valve with 
the separate exhaust valve permits the engine to be changed 
from simple to compound, and the reverse, very smoothly 
and without danger of jerking the train, and in recent tests 
the engine was changed from compound to simple and the 
reverse repeatedly, when operating at a maximum power, 
with the throttle remaining wide open. 

When the first of these four engines was built it was given 
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a trial trip on the tracks of the New York Central road. | 
Going out of Schenectady there is a GOft. grade to surmount, 
and in Fig. 5 we give a number of diagrams taken from the | 
ongine on that grade. ‘The data relating to the diagrams is 


given in the accompanying table :— 


{Data for Indicator Diagrams given in Fig. 5, 





a 
aa % 
< os r= 
J or ia 
Ba be oe 
) pels | 
s dey & 
5 2 ~ 
Ay 
0 100 200 
8 450 200 
0 £00 
68 820 201 
610 200 
09 590 105 
Ol 270 195 
112 420 195 
] 0 195 





It should be noted that diagrams 29 and 48 were taken 
All 
the diagrams are of interest as being taken from what is 
probably the largest pair of compound cylinders thus far 
i The enormous power 
of the engine can be realised when it is noted that at a speed 
of only 18°3 miles per hour it indicated 1230-horse power. 


while the locomotive was working as a simple engine. 


introduced into locomotive practice. 


The tractive effort at the rail in this case—card No. 135 
can be calculated thus :— 
33.000 1230 x 60 


— ; 25,125 Ib., 
5280 x 18°3 


from which must be deducted the engine friction, which, if 
taken at 124 per cent. of the total power, leaves a tractive 
effort at the rails of about 22,000]b. This is enormous fora 
Performiug the same 
calculation for card No. 29, taken with the engine workir g 
simple, we find the tractive effort, after deducting engire 
This figure 
indicates what may be expected from this engine at slow 
shortly after starting or when working on heavy 


speed of over eighteen miles per hour. 


friction, to be in round numbers 35,000 lb. 


speeds, as 





of them, where the thickness is 4in. 
general din. deep, and the bottom rail from 2}in. to 34in 
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Fig. 7.—Boiler for Compound Mastadon Locomotive. 


deep. Over the driving-boxes the top rail is dhin. deep, and 
tke ped:stals are closed at the bottom by thimbles ard 2}in. 
belts. At the cylinders the top and bottom rails are separate 
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Fig. 6-Seciicn of Boiler 


gr-des. As the weight upon the drivers is 150,0001b., it is 
interesting to note that the ratio between the weight and 
the tractive effort at the moment the card referred to was 


taken was 4:14 to 1. This figure ought to interest one of our | 
| is of the extended wagen-top radial-stay type, and though 


English contemporaries, who. assumes a ratio of 6 or 7 to 1, 
and then cannot understand why American locomotives cau 
exert such large tractive efforts. 


forgings, each d54in. deep. Just back of the cylinder sadd'e 
there is a spacer between them 221in. long. 

The boiler—shown in. Figs. 6, 7, and 8-—is notable chiefly 
for its great siz3 and the high pressure carrisd—2001b. It 


aominally 72in. in diameter, is in reality SOin. in diameter 
for considerably more than one-half of its length. For par- 


Though we do not illustrate the frames of this engine, a ' ticulars regarding heating surfaces, &c., we refer our readers 


few facts regarding them may not be out of place. They are 
4sin. thick throughout, except at the cylinders and forward 
The top rail is in 


—— 


to the table below. The staying of the boiler conforms 
to modern practice for this type. We would, however, 
call attention to the manner in which great strength is 
secured at the base of the dome. In addition to the modern 
custom of using a very heavy ring flanged both ways at the 
base of the dome, there is a heavy cross-tie—see Figs. 6 and 
3—extending across this ring to prevent any deformation at 






































Fig. 8.- Brace at Base of Dome. 


point—a wise precaution in view of the large diameter 
he boiler at that point and the high pressure carried. 


shis 

ft 

Ten-wheel Two-cylinder Compound Freight Locomotive 
Pacific Railroad. 


Driving wheels, diameter... .. .. .. «2 «. 5ft. 3in. 
Truck ys a re ae eerie ee 
Tender ,, =e 2ft. 9in. 
Engine truck .. Swing bolster 
Journals, driving 9ia. by llin. 
2 a 84in. by llin. 


, Northeri 


axles, m@im .. 1. ce 
front and back.. 


9 truck axles .. Se ae 6in. by llin. 
’ tenderaxles.. .. .. «2 «2 «« 44in. by Sin. 
” main crank pin .. . 64in. by 6in. 
49 side rod pins, main.. . Tin. by 5}i 





side rod pins, front and back | fin. by Shi 2. 





ee ere 
Total engine a cle ~ ate 25ft. llin. 
Total tender 15ft. 3in. 


52ft. Odin. 


Total engine and tender .. .. 
6lft, 44in. 


Total length of engine and tender 2 
Weight in working order— 





On driving-wheels 56 tons 

On truck-wheels 20°5 tons 

Engine, total .. 76°5 tons 

Tender, empty 17 tons 

Tenter, GHB ce ce ss 40 tons 

Cylinders, high-pressure 22in. by 26ir. 
ss low-pressure aa 34in. by 26in. 

Pistons, horizontal thickness .. .. .. .. .. 4fin. and 5jin. 

Pistom-red, diameter .. << co cs +s «¢ co Sf 

Form of crosshead and guides .. Two-bar 


Valve gear— 
Ports, steam high-pressure ae ae 
fe a low-pressure .. ..... 
Ports, exhaust, high-pressure .. 
low-pressure 


2hin. and 20ia. 
in. and 23in. 
3in. by 20in. 
3in. by 23in. 











” ” 
oc de 6 ae 40 13in. 
Lap, outside, high-pressure ljin. 
Pa aa low-pressure. . liin. 
Clearance, inside, high-press ee 
s - low-pressure.. .. .. .. .. 4in. 
Maximum travel of valves.. .. .. .. «. «. Ghin. 
Boiler— ! 
RN cd) aes ga ae aa ae Pian ee! ae Extended wagon-top 
Diameter of barrel inside .. 5ft. 10in. 








Thickness of barrel and fire-box plates... }tin., jin., §, ,°;, and jin. 
Working steam pressure i a ae 200 Ib. 

Fire-box— 
BE eda we Radial stayed 
Length inside.. 10ft. ,",in. 
Width inside .. 3ft. Sin. 


Depth at front 


7ft. 
Depth at back.. 5ft. 11fin. 


Thickness of side plates .. yin 

a 1, back plate yin 

yy crown sheet .. in. 

” », tube sheet sin. 
re ne 34°22 sq. fee 
Staybolts, diameter .. .. lin. 

Water space, width, front .. 4iin 


3sin. to 4in. 
Shiu. to 4in. 
373 
2in 


13ft. 6in. 


sides, above grate... .. «. 
- 9 back, at crowa 

Tubes, number .. .. « «+ «+: 

Diameter APR BE ae 

Length over tube plates 

Geating surface-- 

Tubes So (aad avi sa GSP Gera aero ee 

Fire-box 208 ‘0 sq. feet 


” ” 





Water tubes E 82°1 sq. feet 
ot ee ee 289.°5 sq. feet 
Miscellaneous— 
Exhaust nozzle, diameter .. ’ 5}. 5}. and 5}in. 
Smokestack, diameter attop .. .. lft 6in. 
diameter near bottom lft. 4in. 


ia 14ft. 10}in. 
4350 gallons 


$ tous. 


*9 height from rail to top 
Capacity oftank .. .. .. «- -- 
Capacity of coal space .. 








ELECTRIC LIGHTING AT ST. ETIENNE. 





In St. Etienne the distribution of electrical power from 
house to house has not only met with financial success, but 
has not improbably added to the happiness and prosperity 
of the inhabitants. At present 1200 looms, of which one- 
chird are situated in outlying districts even as much as 
thirty miles away, are driven by power distributed by the 
company of St. Victor-sur-Loire. The price charged is not 
high, 8s. per month per loom, and 4d. a day is allowed for 
she time when the loom is not at work. It is stated that 
hand-looms, after the conversion to suit them for electrical 
oower, which involves only slight alterations, can produce 
25 per cent. more work, and with such a decrease of labour 
shat a large number of weavers who were incapacitated from 
work by lack of strength are now again able to take to the 
work. The company which is supplying the power has 
neen so successiul that a proposition is on foot for more 
shan doubling the output of the plant, which at present 
epresents about 3000-horse power. The success of this 
scheme suggests the possibility that the distribution cf 
cheap electrical power from house to house in this and other 
countries may render it possible for persons unable from age, 
weakness, or disease, to find employment in factories, to 
undertake work in their own dwellings. 








TuE existing method of propelling the tramcars on the 
Nice Cimiez line, i.¢., by motors oprrated by stored electricity, not 
having proved suitable to the nature of the line owing to its steep 


gradients, the Nice Municipal Council has recently authorised the 
present company to alter its system of traction to the overhead 





trolley system. 
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A WARD IN THE PARK HOSPITAL 
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GREEN, S.E. 


THE PARK HOSPITAL, HITHER 


On Monday, July 12ih, the Prince and Princess of Wales, 
accompanied by the Princess Victoria of Wales, visited 
Hither Green, near Lewisham, for the purpose of opening 
the new fever hospital, erected by the Metropolitan Asylums 
Board. An escort of the West Kent (Queen’s Own) Yeo- 
manry Cavalry accompanied the royal carriages to and from 
the hospital, where a large number of invited guests were 
assembled. The South-Eastern Railway had put on special 
trains for the accommodation of the visitors. The 2nd 
Volunteer Battalion of the West Kent Regiment mounted a 
guard of honour, and the boys of the Exmouth, a training 
ship belonging to the Board, were also present. Their Royal 
Highnesses were received at the executive offices, near the 
entrance gate, by Sir E. H. Galsworthy, chairman of the 
Board; the Right Hon. J. G. Talbot, M.P., vice-chairman ; 
Mr. R. M. Hensley, Mr. A. C. Scovel], Captain C. W. 
Andrew, Mr. T. Duncombe Mann, clerk; Mr. E. T. Hall, 
architect ; and Mr. Shingleton, representing the contractors. 
The royal party were conducted round the hospital, inspect- 
ing in particular the nurses’ home, the kitchens, and the 
scarlet fever wards. 

After the inspection their Royal Highnesses were con- 
ducted to one of the scarlet fever wards, which had been 
tastefully decorated with flowers ; and after the Lord Bishop 
cf Southwark had offered prayer, Sir E. H. Galsworthy read 
an address to the Prince of Wales, in which he explained 
that it was only in the latter half of her Majesty’s reign 
that hospitals for infectious diseasss had been provided at 
the public expense ; yet so manifest are the advantages they 
afford, and so rapid has been the growth amongst the people 
of the idea of voluntary resort to such hospitals, that the 
accommodation is still inadequate to the demand. It was 
with a view to supplying this deficiency that the Board had 
undertaken the task of building several new hospitals. The 
Prince of Wales, in his reply, said it was well known that 
he was much interested in hospital work, and he desired 
publicly to thank the managers for their great and noble 
work in the cause of sanitation. The success of these efforts 
is proved by the fact that the death-rate from that common 
form of disease—scarlet fever—has been reduced to one-third 
of what it was sixty years ago. The Benediction followed, 
and various officials of the Board and the architect were pre- 
sented to his Royal Highness. 

This hospital is the largest of the three hospitals for 
infectious diseases which are being provided in the south of 
London by the Metropolitan Asylums Board. The architect 
is Mr. Edwin T, Hall, Fellow and past member of council of 


the R.I.B.A., Fellow and member of council of the Sanitary | 


Tastitute. The other hospita’s are the Brook at Shooter’s 
Hill, Greenwich, which was opened last year, and is now in 
full working crder, and the Grove at Tooting, which is now 
being built. The Park Hospital is built upon an elevated 
site, the highest in the district, near Hither Grean Station cn 
the South-Eastern Railway, about three-quarters of a mile 
from Lewisham, and six miles from London Bridge. The 
area of the site is nearly 20 acres, which is all appropriated 
by the forty-two buildings forming the hospital. A block 
plan is given upon page 57, and a view of the interior of one 
of the large wards above. 

The average level is about 95ft. above high-water mark, 
there being a difference of over 30ft. in altitude from east to 
west, and 23ft. from north to south. The infected buildings 
are generally about 100ft. from the boundaries of the site. 
In this zone is retained a large number of full grown trees, 
and a road has been formed giving accezs to all parts. The 
hospital is principally for scarlet fever, dightheris, and 


enteric diseases, and is divided as follows :—Scarlet fever, 48 | 


wards for 368 patients ; diphtheria and enteric, 24 wards for 
120 patients ; isolation wards, 36 wards for 60 patients ; total, 
548. The disposition of the buildings is shown on the block 
plan, the scarlet fever pavilions lying to the west; the 
diphtheria to the east, the isolation to the south. It will be 
noted that these are disposed on a roughly radial plan con- 
nected by covered open corridors to the kitchen, steward’s 
stores, water tower, dispersary, and telephone exchange, all 





near the centre together, with the male and female servants’ 
resilences, the latter facing the road. Thus the distances to | 
be traversed by the staff, the length of pipes, &c., are reduced | 
to a minimum. As the receiving rooms for the different 
diseases are a'l at the outer or zone ends of the respective 
corridors, the danger of ‘‘ mixing’’ diseases is very remote, 
and all contagion is kept away from the central block to 
which tradesmen and others have access, 

The nurses are placed on the summit of the site, and have 
to the south of their home lawns and gardens where they 
may get rest and recreation, retired from the view of the 
fever pavilions. To the south-east are placed the laundry, 
the boiler and engine-houses, workshops, disinfecting house, 
well, and softening apparatus. The medical superintendent's 
house is near the entrance, which feces the cffices. The 
discharging rooms, mortuary, post-mortem rooms, &z., are 
close by. The assistant medical officers’ house is near the 
diphtheria pavilions, the stewards’ house commanding the 
entrance to the stores yard. The staff consists of a medical 
superintendent, five assistant medical officers, one matron, 
one housekeeper, two superintendent nurses, 191 nurses, 
ninety female servants, twenty-four male servants, one en- | 
gineer; total, 316. 

The pavilions —All pavilions are axially nearly north and 
south, and two-storeyed, with fireand sound-proof floors. There 
is no internal communication between the two storeys, and the 
upper floor is reached by an external staircase rising from 
theopencorridor. Lifts are provided at each staircase for coals, | 
food trollies, &>. A scarlet fever pavilion contains on each 
floor a ward for twenty beds, one for two beds, end one for one | 
bed; a ward scullery, and offices. The slop sink is of a special | 
design made by the architect. Hach ward is heated by hot- | 
water radiators in cases, designed to admit warmed fresh air | 
at a low velocity. The inlet for fresh external air can be | 
adjusted to suit the wind pressure. Tbe stop valves for 
regulating the flow of water through the radiators are so | 
placed that they are inaccessible to a patient. In addition | 
there are central open fireplaces and stacks of fiues of novel 
design, specially arranged by the architect, who considers 
that for fever hospitals the ordinary flue taken from a central | 
fire, and carried under the floor of the ward to the ex- | 
ternal walls, has very great disadvantages. A horizontal | 
| flue cannot be thoroughly cleaned except from inside the 
ward, where there must be a manhole or soot door in the 
floor. Such a flue affords a convenient harbour for 
germs during many months of the year. Soot doors are 
| required in the external walls, access to which must be by 
ladders, and it is difficult to start a coal fire without the aid 

of a gas jet in the flues, 
| In the central stacks here employed all smoke flues can 
| be swept from the external basement. They are surrounded 
by aspirating flues, in which the air becomes heated by the 
products of combustion ascending in the adjoining flues, and 
| upward currents are thus induced, which draw off the heated 
| and vitiated air from the central part of the ward, at ceiling 
level, with a low velocity. Ineach stack, which is externally 
made of glazad faience, there are eight of these air flues and 
four smoke flues, the whole of which are contained in an 
area 3ft. Gin. square. All the air flues can be swept, and 
each has an outlet on two sides, These stacks have, during 
construction, formed a special object of study for a large num- 
ber of architects and public ofiicers, and their arrangement 
is one of great interest. A speciality of the pavilions is that 
there is not a single ‘“‘ buried” pipe or inaccessible space of 
any kind. All hot water and heating pipes are perfectly 
accessible for repairs. 

The linings of the sash windows are made to open 
for sweeping, and sash lines can ke removed and re- 
newed without taking out the rashes. In some of the 
buildings a new type of sash window js used, which was 
designed by the architect. There are no hollow linings, and 
the frame is solid, but the saskes slide up and down; in 
addition to this, they are made to open inwards, to throw the 
air upwards. They can be regulated to any angle, and can 
be opened to admit air through the full area of the frame, 
i.¢., double the area of an ordinary sash window. They can 
also be cleaned and painted and reglazed from the inside, 











which is of great convenience during the ‘scouring”’ cf a 
ward. The mode cf securing these sashes is novel, in that the 
fastener is on the bottom rail, avoiding thenecessity of steps for 
access to high windows. It also enables the sashes to be made 
rigid, so that they cannot rattle in a wind. In one of these 
wards ordinary sash frames are used in a National Accident Co. 
casement, with sashes which are hung on centre pivots and 
similarly accessible for cleaning, painting, and reglazing from 
the inside. The w.c.’s used are of the bracket type, kept 
clear up above the floor, which can thus be readily kepi 
clean. Attached to the pavilions are airing balconies 
at both ends, on to which the bed can be wheeled to give the 
patients sun baths, and every pavilion has its own airing 
court. 

The engineering work for such a large hospital must 
necessarily be of considerable magnitude, and on all of it, 
with the exception of the electric lighting, the architect 
has had the benefit of the advice and supervision 
of Mr. E. R, Dolby, Assoc. M. Inst. C.E, of West- 
minster, the electric lighting having been under the 
supervision of Messrs. Burstall and Monkhouse, of West- 
minster. The steam generating plant consists of four Lanca- 


| shire boilers, each 30ft. long by 7ft. Ciameter, placed in a 


boiler house partly below the laundry. These boilers have a 
working steam pressure of 100 1b. per square inch, and supply 
steam forall purposes. A large Green’s economiser is fitted 
in the usual position ; the chimney is a fine stack 120ft. high. 

Heating, ventilation, and other sanitary appliances.— 
The heating of the hospital is carried out as follows: 
Steam from the boilers is carried along pipes in the 
spacious subways and feeds hot water heaters from 
which run hot water circulation pipes into the various build- 
ings; the hot water pipes feed hot water radiators, placed as a 
rule in the window recesses, and provided with special cases 
inside the wards. In the outer wall a special grating is pro 
vided as an inlet for fresh air, and in the cases special gratings 
as outlets for heated air. The system of special outlets for 
the vitiated air has already been described. The hot water 
supply in the buildings is effected ina similar manner to the 
heating from steam heated hot water heaters. The engine 
room contains the horizontal laundry engine, feed-water 
heater, and other appliances, and also the electric lighting 
plant, consisting of three sets of direct driven continuous 
current plant, with the main switchboard. The laundry is 
divided into two separate suites of rooms for patients and staff 
respectively. The soiled goods enter at one end and pass 
through the various cleaning processes to the delivery rooms 
at the other end. There are four washing machines of 
different types, two hydro-extractors, rinsing, and starching 
machines, &c. The drying closets are fitted with a fan and 
steam pipes for heating the air, which is delivered under 
pressure into the closets and gives a freshness to the goods, 
which is unattainable by a set of steam pipes, with only 
natural draught. Drying is accomplished in about half the 
time required by the ordinary closets. There are steam 
ironing machines, and the old box mangle has been omitted 
from the plant. The disinfector is of the Washington Lyon 
type placed at the entrance to the laundry yard. 

Electric lighting.—As previously stated, direct current is 
used, and as simplicity has been aimed at no batteries are 
employed. The lead-covered mains are carried along the 
subways and feed the distribution boards in the separate 
buildings. The wiring inside the buildings is all run in 
specially designed wood casing, and the switches and other 
fittings are of porcelain. Special arrangements have been 
made so that there is a fixed light over each bed, ard also 
connection for a movable light. 

Water.—Thehospitalis to besupplied by water taken from the 
chalk, and the wells are now being sunk. The water will be 
pumped into a softening apparatus alongside, and thence to 
the water tower and the various other storage places. Tho 
water tower forms a central feature, and from its summit 
very extensive views can be obtained. It contains a four- 
dialed clock visible from all parts of the premises. In this 
tower is the telephone exchange affording intercommunication 
between every point of the hospital, with a great saving of 
time and labour. 
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Kitchen. —The kitchen block is a one-storeyed build- | 
ing; the walls are internally faced with glass, which forms a | 
very sanitary and bright surface. The fittings are, of course, 
of the most modern type of gas and steam apparatus. They | 
are all arranged against the walls, leaving the centre parts | 
clear. Close by are the larders, also faced with glass, the | 
steward’s stores, and all the servants’ homes, the group | 
enclosing @ large yard. 

Homes.—The female servants’ block contains a sepa- 
rate cubicle for each maid, large mess and sitting-rooms 
and offices. The matron’s quarters form a separate “ flat” 
within the same block. The nurses’ home is divided into 
three houses, connected with glass and iron corridors on 
every floor for additional egress in case of fire. There are 
separate dining and sitting-rooms for charge and assistant 
nurses, and a common writing and reading-room. Each 
nurse has a separate bedroom. | 

In these residences, as well as in the fever pavilions, all | 
water closets, lavatories, &c., are in detached towers, 
approached by enclosed passages, so that there is practically a | 
disconnection between every building and its sanitary annexe. 
All annexes are warmed, and hot water is laid on to baths | 
and lavatories throughout. Fire hydrants are fitted through- 
out the buildings, and fire alarms in every block communicate 
with six alarm bells, while a special arrangement is made to 
call all the staff together in emergencies. It has been stated 
that open corridors connect all parts. These are of brick and 
concrete, and the maintenance will probably be 20 per cent. 





| extensive experiments, and are, I believe, considered to be reliable. 


| cruisers could be constructed at the cost of a single battleship, 


| ships for the cost of one. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our | 
correspondents. ) 





AERIAL TORPEDOES. 


Sir,—In your issue of the 2nd inst., you have made some | 
remarks on the paper which I read before the United Service 
Institution, on the 24th ult., in which you have have said 
that you would like to know what has been realised in actual 
practice. This I shall be glad to tell you. You have also made 
some criticisms, which I trust you will give me an opportunity of 
answering through your columns, in defence of my position. 

I agree with you that everything depends upon the soundness of 
my calculations. In making my calculations for the distances at 
which various quantities of different high explosives will exert 
through water a force sufficient to destroy a battleship, I have em- 
ployed the formulas of General Abbott of the United States 
army, and of Col. Bucknill, which formulas are based upon 


According to these calculations, it would appear that a fleet of 


armed with my system of throwing séirial torpedoes, which would 
have an efficiency of about a thousandfold greater than the battle- 
ship. But this 1 have not claimed to be the true efficiency, and I 
said in my lecture, let us divide these figures by ten, or even by a 
hundred, and if the efficiency be one per cent. of what approximate 
calculations show that it may be, we can still destroy ten battle- 
This is quite good enough. 

I will first briefly state exactly what I do claim for my system | 





by regulating the size and shape of the grain and the character of 


| the perforations, whereby an initial burning area shall be pre- 


sented requisite to produce a desired initial pressure, and such 
increase cf burning area as the powder becomes consumed as will 
maintain that pressure equally through the gun. It has already 
been demonstrated that this powder can be made commercially of 
absolutely uniform composition and character of grain, and that 
with it greater uniformity of velocities can be secured, and, con- 
sequently, greater accuracy of firing than by any other gunpowder 
that has yet been produced, 

In confirmation of this you are referred to the reports on the 
results of firing of the Maxim-Schupphaus smokeless powder at 
Sandy Hook by the United States army. The United States 
Government is now being supplied with this powder in large 
quantities by the firm of E. I. Dupont de Nemours and Company, 
of Wilmington, Delaware, who have acquired the United States 
patent rights. I do not think that it has been or can be denied 
that the Maxim-Schupphaus smokeless gunpowder is superior to 
any other gunpowder that has ever yet been produced for large 


ns, 
You are probably aware of the fact that certain high explosives 
as powerful as No, 1 dynamite, of which gun-cotton is a good 
example, are as safe to throw from a gun as a piece of wood. At 
any rate, such is the fact. A block or cylinder of compressed wet 
gun-cotton, the siz> of an ordinary projectile, without any covering 
whatever, could be thrown from a gun at service velocities, with 
gunpowder, without the least danger of detonation, The intensely 
heated gases of the gunpowder would simply burn away a portion 


| of the gun-cotton, or, if broken up by the shock of acceleration, 
| only a small portion of the gun-cotton would be burned, and 


8 
rest would be thrown from the gun unconsumed. Wet gun-cotton 
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“Tue Excmnger” 


of that where more perishable materials are used. Under 
all these are well lighted subways, in which are fixed the 
water and steam mains and heaters, electric light, tele- | 
phone, and fire alarms, cables, &c.; all accessible at any point 
for repair. 

Drainage.—A word as to the drainage, which naturally is an 
important matter in such a place. There are some six miles 
of pipes within the curtilage. The various diseases are kept 
separate in the drainage scheme, and all non-infectious 
drains are kept distinct from the others. The manholes 
for inspection chambers are of solid glazed fireclay, 
the bottoms, with all the branches, being cast in one 
piece ; the pipes have joints on the “ Archer” system, laid 
upon and covered with concrete. The whole scheme is 
divided into separate lengths to allow of efficient ventilation, 
and all drains are fitted with flushing tanks. In this large 
institution there are twenty-eight miles of water and steam 
pipes, forty two miles of electric wires, three miles of roof 
gutter, and 10,000,000 bricks ; the maximum water consump- 
tion is estimated at 268 tons per diem. 

It is expected that the hospital will be perfectly completed 
in about a month, and ready for occupation by patients. 

The general contractors are Messrs. Leslie and Co., of 
Kensington—of which company Mr. F. Shingleton is the 
managing director—they having obtained the contract by 
public tender. The contract sum is £210,000, a little less 
than the architect's estimate. There are, of course, a large 
number of sub-contractors. 

The clerks of the works are Messrs. Turner, Mansell, and 
Wray—electricity—and the general foreman is Mr. A. Easter. 











| 
THe Urban District Council of Maidstone propose to 

build a new bridge over the ene A committee has the 

matter in hand, and it is said that the bridge will cost £50,000. 
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and then explain what has already been done to demonstrate its | 


pe ayranas y, and that its efficiency is what I claim it to be. What | 


claim is:—(1) A torpedo projectile of twice the calibre, double | 
the length, and three times the weight of the present armour- 
piercing shell, and half of which may be high explosive, projected | 
with a less velocity, but equivalent muzzle energy, is capable of | 
working more destraction upon the average target than the present 
shell. (2) A gun can be made at less cost than present types, and | 
of double the calibre, but of equal weight with present forms of 
high-power guns, which will be capable of —s a working | 
pressure of 10,000 lb, to the square inch. (3) A propelling charge | 
of smokeless powder can be produced which, with full charges, 
will give an initial pressure of 10,000 to the square inch, and main- 
tain that pressure behind the projectile in its flight throughout 
the entire length of the gun. (4) A torpedo projectile can be 
made capable of carrying half its weight of wet compressed gun- 
cotton or other suitable high explosive, such as picric acid or 
Maximite, which will be of such shape, strength, and integrity, as 
to enable it to sustain the mass of contained explosive in its flight 
from the gun, and endue, with absolute certainty of perfect 
safety, the shock of acceleration exerted uponit. (5) A fuse can 
be made capable of detonating picric acid, Maximite, or wet com- 
pressed gun-cotton, and which can, with absolute certainty of 
perfect safety, be thrown from ordnance at any desired velocity 
attainable in practice, 

The key 10 the problem and the chief requisite to a successful 
— of throwing high explosives in large quantities rests upon 
the propellirg charge, upon a suitable gunpowder, one whose com- 
bustion can be so regulated as to be under perfect control, whereby 
a sufficient charge may te employed behind a heavy projectile, 
with reasonable density of loading, and still give a low initial 
pressure, and maintain that pressure to the muzzle. 

The Maxim-Schupphaus multi-perforated smokeless powder, 
conforming exactly to these requirements, has already been - 
duced commercially, and tested in large quantities for a perind of 
more than three years, demonstrating completely that any desired 
initial pressure anywhere from 400 Ib. to 40,000 Ib, to the square | 
inch ean be secured by this power and maintained to the muzzle 





Swain Enc 


can b3 detonated only by a very powerful detonative charge 
exploding in direct contact with it, and exerting a pressure of 
probably at least 200 tons to the square inch, while the pressure 


| of the powder gases in a gun are only about sixteen tons. 


Ordinary forms of explosion or combustion in contact with wet 
compressed gun-cotton have no effect other than to consume a smal! 
portion of it, as it beccmes dry upon the surface. 

It will, therefore, be seen that the only danger connected with 
the projection of a shell containing wet gun-cotton is in the fuse or 
detonative charge necessary to explode the gun-cotton upon 
striking the target. Now the fuse which I showed and described 


| in my lecture, is one which I have already experimented with 
| largely, and it has been found to work perfectly. 


In fact, the 
chief merit of this fuse is that it enables the use of a sufficiently 
large detonative charge to effect the explosion of wet gun-cotton, 
without the least possible chance of a premature explosion. 

This fuse, carrying sufficient detonative compound to explode 
wet gun-cotton, may be fired through armour from 4in. to 6in. in 
thickness without exploding until it has passed through. This fuse 
is the joint invention of Professor Philip Alger, of the United 
States navy, and myself, and has been successfully fired through 
armour, as above mentioned, by the United States navy. For 
farther particulars, I refer you to my Britizh Patent No, 20,439 of 
1895, and also to the drawing I send you herewith. : 

With reference to your remarks as to the danger of blowing up 
the magazine of a torpedo cruiser carrying my torpedo projectiles, 
I wish to call your attention to the fact that these torpedo pro- 
jectiles filled with compressed wet gun-cotton could not be 
exploded by quick-firing guns, even though shot all to pieces, 
ber nn the fuse, which occupies but a very small place in the shell, 
should be pierced by a projectile and exploded. This, of course, 
might happen, but the chances are very small, and while this were 
happening there would be a very great number of chances in 
favour of the cruiser sinking its opponent, or blowing it to atoms. 
You may not be aware of it, but it is nevertheless a fact that a 
magazine filled with wet gun-cotton torpedoes would be a source 
of much less danger than a magazine containing ordinary cordite, 
or even black gunpowder, either of which would be instantly 
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blown up by the explosion of a single shell from a quick-firing gan 
entering it, with the utter annihilation of the vessel and crew, as 
the result. ‘ 

Accuracy of fire is chiefly secured by uniformity of action of the 
propelling means, whether of gunpowder or compressed air, This, 
together with a shell adapted to fly true, by the rotation given it 
in the gun, is sufficient to make the question of hitting simply a 
question of pointing at the target. In this respect, neither my 
torpedo gun nor the present typs of gun have any advantage one 
over the other, except that by the use of the Maxim-Schuppbaus 
smokeless powder more uniform results can be secured than by any 
other. With the Zalinski pneumatic gun, it is well known that the 
greatest accuracy of fire is attainable. Jn a trial of this gan at 
Shosburyness, three projectiles were thrown, one upon another, 
into the same pit formed by the first. ; 

You say under note 3:—‘‘ We think the power of the explosion 
is over-estimated. Hitherto the action of high explosives has 
miserably failed to injare armour, except in the act of penetration. 
It is certainly true that a huge charge of high explosive would 
destroy life to a considerable distance, but here again, we are in 
the dark toa great extent.” I grant with you that, as against 
armour, high explosives in the quantities employed have failed, 
simply because too much has been expected of them. They have 
simply failed to meet an exaggerated popular opinion. In the 
popular novel I have seen it re'ated how an anarchist or nihilist 
has sprinkled a few drops of nitro-glycerine upon a bridge, whereby 
the bridge and a troop of horsemen crossing it were completely 
annihilated by the terrific explosion that followed. As a matter 
of fact, a mouse would not have been killed at a distance of a few 
feet by the explosion of such a quantity. The United States navy 
found that 200 lb. of gun-cotten exploded against an 8in. armour- 
plate did practically no damage. But how about half a ton or a 
ton exploded against the same plate’ However this may be, the 
object of the atrial torpedo is not to smash armour-plate. It is 
not intended to fire against the heavy armoured belt of a battle- 
ship, but to explode it over the deck or under water, where the 
hull is unprotected, 

I wish to call your attention to the fact that my system of 
throwing atrial torpedoes is not confined to use upon any par- 
ticular sort of torpedo boat or cruiser, neither is the torpedo gun 
nor the ai'rial torpedo confined to any particular magnitude, but 
torpedo guns may be employed with equal efficiency in any position 
where apy other guns of whatever sizo are used. Large guns, 
throwing immense masses of high explosive, may be employed for 
the destruction of battleships and coast fortifications and heavy 
armoured cruisers. Light, quick-firing torpedo guns may be used 
upon torpedo boats and torpedo boat destroyers in place of the 
present patterns, and the destruction these weapons would be 
capable of doing admits of no comparison with the present types 
of quick-firing guns. Upon the battleship, if they are to be em- 
ployed at all, then heavy, long-range torpedo guns, throwing from 
half a ton toa ton of high explosive, backed up by quick-firing 
torpedo guns, would be her best armament. Upon the light- 
armoured cruisers or commerce destroyer similarly would an 
armament of large and small torpedo guns be her best weapons. 

Let us consider this thing candidly. For the same weight of 
gun, and at a less expense, we can double the calibre of all quick- 
firing guns. The lin. quick-firing gun could be replaced by a 2in. 
torpedo gun, the 2kin. by 5in., the 3in. by a 6in., the 5in. bya 
10in., the Gin. bya l2in., without increasing the weight of the gun, 
and without increasing the weight or strength of its supports. In 
place of the present form of shell, moving at a velocity of from 
2000 to 2400 foot-seconds, we could employ torpedo projectiles 
weighing three times as much with one-half their weight high 
explosive. These would be thrown at a velocity of from 1500 to 
1800 foot-seconds. This would give us all the accuracy, flatness 
of trajectory, and range and penetration which we would possibly 
desire in an attack upon torpedo boats, torpedo boat destroyers, 
and unarmoured cruisers. These torpedo projectiles, passing 
through the thin walls of torpedo boats and torpedo boat 
destroyers, and exploding on the inside, would prove to be rather 
deadly missiles. 

With a pressure of but 10,0001b. to the square inch, maintained 
to the muzzle, and with an area four times as great behind our 
projectile, a much greater muzzle energy is imparted to the 
torpedo projectile than to the present armour-piercing shell thrown 
from a gun of half the calibre. In addition to this we can, 
without excesding the weight of the armour-piercing gun, con- 
siderably increase the length of the torpedo thrower, This, 
together with the length of the rearward portion of the aiirial 
torpedo which projects back of the driving ring into the powder 
chamber, gives us about twenty-five per cent. greater increase of 
travel. These are facts worth considering. 

In conclusion, I wish to add that [am not here as an enemy, 
but as a friend of England ; am here to enable her, if possible, to 
become possessed of what I have—and not upon hard terms, either— 
if I can get hor to adopt my inventions. If I am right in my 
conclusions, and if my system is what I claim it to be, then 
England, of all nations, should become possessed of these facts and 
this system first. If this system is destined to render obsolete 
much of the present forms of heavy armament, it is so from 
natural evolution, and would have been invented and brought 
about by somebody else if Ihad not done it. NeitherdoI consider 
myself an enemy of peace or of civilisation. Improvements in 
implements of destruction in war mean that victory or defeat will 
be more determined by destruction of property, and less by killing 
of men; mean that there will be more done by money and 
machinery, and less fighting done by hand, thus enabling larger 
numbers to devote their attention to peaceful pursuits, and the 
home to be defended less by lives, and more by fruits of industry. 

The most deadly and destructive engines of war are the most 
humane, and the producers of them may be justly looked upon as 
humanitarians, The best guarantee of peace is to be ia a position 
to make a breach of it as undesirable as possible to an enemy. 
The best security against receiving heavy blows is to be ina 
position to give them. The foundation for peace is in the pre- 
paration for war. The inventors of deadly engines of war place in 
the hands of the scientific and enlightened nations the means of 
controlling wars. Sach inventions have put a limit to the time 
when barbarian hordes can overrun and subdue the earth to 
ravage, destroy, and enslave by sheer brute force and power of 
numbers, Hopson Maxim, 

Thurlow Lodge, 377, Norwood-road, London, 

July 5th. 





AMERICAN U. ENGLISH RAILWAY BRIDGES. 


Sir,—As ‘'C,” and ‘*M.I. and 8.1.” criticised my letter in your 
issue of the 28th ult. before I made known my desire that critics 
would give their names for publication, it is perbaps fair that I 
should notice their criticisms. As, however, ‘‘C.” has ‘‘ been 
through every experience,” and “ will have riveted connections,” 
I consider it would be 2 waste of energy to try and convince him 
I have much pleasure, however, in taking up the suggestion of 
**M.1LS I.” toselect an example of recent bridge construction in this 
country, and indicate what are, to my mind, some of its defects. 
On pages 456, 466, 518, and 563 of your previous volume—Vcel. 
Ixxxiil,—are given particulars of a railway bridge selected at 
random for criticism. Ina criticising this bridge, I may incidentally 
note that I kaow nothing about it outside of the data published 
in your valuable paper. 

This bridge has the ambiguity and waste due to a donble system 
of trussing, short panels and the non-intersection of the axes of 
members. In such a truss there are two ways for a load to be 
transmitted to earth, and for practical and theoretical reasons it is 
impossible to say how much gees by one system and how much by 
the other. Bosides being ambiguous and wastefu!, such a double 
system shows a want of faith in principles and quality of the 
materials, Otherwise, why should two systems of transmitting 


1 
the load be provided when one would bo suffizient/ I am aware 


that one or two well-known bridge engineers in the United States 
are still employing the Whipple truss with its double system of 
cancellation ; but I believe that the life of this particular style 
will bea short one, and that for large spans it will be displaced by 
the Pettit truss, as it has already been displaced by the Pratt truss 
for small spans. 

I said ‘The close system of trussing used in spans of 100ft. to 200ft. 
is oppressive and wasteful.” This is partly owing to the adoption 
of multiple systems of cancellation. If the bridge under notice 
had been of the Pratt or single intersection type, longer panels 
would have been practicable, and material would have been saved. 
Basides this, to pick up the load every 10ft. to my mind indicates 
doubt and hesitancy upon the part of the designing engineer. 

‘* Secondary strains and excentrie loading are common.” Take 
the case of the main tie AM. This intersects the axis of top 
chord or flange 9in. from the intersection of axis of top chord and 
end brace, Such excentricity is bound to cause considerable tor- 
sional effect round the latter joint of intersection, when the bridge 
is fully loaded to the right of M. Again, look at the un- 
symmetrical! section of the top chord at middle of span, The centre 
of gravity and axis of thrust will be close to underside of “‘ flange 
plates.” Tno moment of inertia at this section is extremely small 
compared with the amount of material used, and therefore the 
section is very inefficient, 

‘* Main ties look heavier than strats, notwithstanding the former 
are in stable equilibrium, whilst the latter are in unstable equili- 
brium.” The main strut B Lis not over 13in. wide, whilst its corre- 
sponding tie B Mis l4in. Sacha tie would look more consistent 
if only 6in. wide. 

Besides being unsightly, the usual broad thin tension members 
are inefficient. ‘lhe gross area of the tie B N is 32 36 square 
inches, but 5 square inches of this are lost by rivet holes. Couple 
this with inaccurate template making and drilling and defective 
field riveting, and one can well see its inefficiency. Whilst at this 
point it may not be out of place to consider for a moment the 
section of steel bottom chord or flange at middle of span. ‘oe 
gross area of this section is 128 squara inches, but 23) square 
inches are lost by rivet holes. This may not seem much, but in 
America a single-track railroad bridge of 185ft. span could be 
built out of this waste! In fact, trains, passenger and goods, are 
to-day—-and have been for seven years—passing through a bridge 
of 2024ft. span, designed by me, with less steel in the bottom 
chord or flange than the quantity here wasted by rivet holes. And 
yet we hear that the system of pin-connected bridges has ‘‘ been 
fully tried by English engineers and rejected on its demerits.” With 
so much waste in English bridges, how can we expect to compete 
on foreign shores with the United States ’ 

‘*Compression members are often of the weakest form.” The 
post B L is of web plate girder form with 4 L 6 x 34 x 3. Iclaim 
that this and all the other vertical posts are of an inefficient form, 
since they have most of the material near one neutral axis, 

‘* Wind trussing and lateral bracing are often inefficient.” In 
the bridge under notice an efficient system is provided ; but who 
has not recently seen on some of our main lines new through 
bridges with top chords, or booms, oaly connected by paraliel 


struts at right angles tothe track? Thus | | | 


Such a lateral system—or, rather, want of system—it seems super- 
flaous to say means either great waste or danger; for what 
provision is there to transmit lateral pressure to earth ? 

‘*M.I. and S I.” asks if I am ‘‘ aware of the repeated failure of 
bridges with the most disastrous results in the United States.” 
He also says he knows nothing of my credentials, but he probably 
knows something of those of Theodore Cooper. That being so, 
probably the experience of the latter will count for something. 
Cooper says he does ‘‘ not know a single case of the failure of a 
modern all-wrought-iron American railroad bridge, which has 
failed under legitimate train service.” (‘‘ Trans.” Am. Soc. C.E., 
Jaly, 1889.) He also states that ‘‘the total number of spans of 
railroad bridges in the United States over 50ft. span, is 21,550, of 
which number 11,550 are of iron.” With regard to the tin-plate, 
or Bussey Bridge, he says it was ‘‘an aborticn in design and con- 
straction, and a bridge in which no engineer had any part.” Bat 
why ask if I have ever heard of the Tin-plate, Ashtabula, or Tay 
Bridges?’ Why not ‘‘let the dead past bury its dead”? The 
subject under discussionis, ‘‘American *. English Railway Bridges” 
of to-day, xo/ of twenty years ago. 

“M.I. and S I.” states that the pin bridge system has been very 
fully tried by English engineers, May I ask him, When, and where ’ 
From the dim recesses of memory I recall hearing something of 
the Crumlin Viaduct, built fifty years ago, which failed because the 
pins were badly designed, being too small. May I also ask him 
how the system can have been fully tried when there never wasa 
plant in England for making bridges on this system ’ 

‘*M.I. and 8.1.” asks if I am ‘‘ aware of the fact that the system— 
pin connections—is no longer used in the United States in new 
bridge work.” I certainly am not, and have great difficulty in 
believing the statement. American pin-connected bridges have 
only recently been illustrated in the engineering papers, ¢ g., 
Engineering, January 11th, 1895, page 45; November 22nd, 1895, 
page 626; November 29th, 1895, page 668. I should certainly 
like to know on what basis he rests the statement. 

Darby, July 13th. ALFRED D, OTTEWELL, 





LIQUID FUEL FOR MOTOR CARS, 


Sir,—I notice in your issue of the 18th ult. that Messrs, Simpson 
and Bodman complain of the excessive noise caused by the con- 
sumption of liquid fuel. This noise has been certainly a great 
obstacle to the use of petruleum for steam raising, but it is an 
objection which can no longer be urged with justice. I am willing 
to supply on approval to anyone of good financial standing 
petroleum burners capable of consuming any quantity of oil per 
hour with comparative silence. 

No doubt some of your readers wil! emile at ‘‘ comparative 
silence,” but I cannot claim absolute silence. The burner makes 
very much the same noise as a gas fire, only slightly more so, 
Degrees of noise are very difficult to express in writing, but some 
idea can be gathered of what is intended by ‘ comparative 
silence” when it is said that a conversation can be carried on in 
an ordinary voice acrcss one of these burners whilst it is con- 
suming more than one gallon of oil per hour. 

If any of your readers would care for further particulars I shall 
be glad to oblige them direct. J. 8. V. Brokrorp, 

Camborne, Cornwall, July 5th. 





THE NAVAL HARE AND HOUNDS. 


Sm,—lIn the recent naval manceuvresa fleet was despatched from 
its base at Blacksod Bay, for a rendezvous 300 miles due west, 
leaving a cruiser to bring the news of a declaration of war. The 
enemy watched the port with two fast vessels, in order to capture 
the cruiser and ascertain the rendezvous, with a view to subsequent 
attack. A chance fog happened to favour the escaping cruiser, 
and all ended happily for her friends. Now let us suppose fine 
weather had obtained, and the cruiser Aad been captured, it would 
obviously have meant greatly increased risk of disaster to her 
consorts, yet all important as it was to get the information con- 
veyed, the chance of escape of this one vessel was the thread upon 
which everything depended. 

May I add ashort solution by asuggestion of what ‘‘ might have 
been.” Amongst the fiset leaving Blacksod Bay were, we will 
suppose, several fast mercantile cruisers, and in the run westward 
one of these vessels laid a light strategic cable. A cruiser was, as 
a feint, left at Blacksod Bay, and apeomey made several futile 
attempts to get away on the outbreak of war. Meantime the fleet 
at sea, knowing by cable of the commencement of hostilities, had 








cut the wire and proceeded to execute their pre-arranged plans, 








leaving the enemy deceived, as long as the issue of the cruiser was 
prevented. 

For so important a service duplicate cables might well be used 
the cost bsing insignificant compared with the value rendered’ 
Many other sitrations will suggest themselves where such facilities 
would affect the tide of war; for instance, divisions of a ficet may 
assemble seaward of their respective bases, prior to a declaration 
of war, so as not to risk being sealed in port by blockade, yet every 
scrap of information may reach them, and they can communicate 
with each other and arrange for preconcerted action when war is 
declared. Until they leave the rendezvous at sea, it must be 
remembered, all information coming into home ports by merchant 
vessels is immediately made know to them—a very valuable 
assistance in determining future movements. 

Your issue of May 7th illustrates some details of the system 
advocated by me, with a view to obtaining such a desirable con. 
summation. But is it not time that the country generally woke up 
to realise the full importance of high-speed cable laying to Britis}, 
naval operations ? C, Scorr Snetr, 

St. Margaret's Mansions, Victoria-straet, S W., 

Jaly 13th. 





MOMENT OF RESISTANCE, 


Str,—I shall feel obliged if you will allow me to make a slight 
addition to the contents of my last letter and enlarge the scope of 
the statements therein made, In the statement, ‘‘In the case of 
no metal with which I am acquainted,” the word ‘ metal” ought 
to be ‘‘ material.” If we refer to tables which profess to give 
values of the moduli of elasticity, we find only one value given for 
the modulus of elasticity in extension, which is called the modulus 
of elasticity. The modulus of elasticity in compression, and th 
varying values of the two moduli corresponding to the varying 
values of the stresses are utterly ignored. Except ia the case of 
rectangular sections with one side vertical and parallel to the 
direction of the resultant of the load, the locus of the neutral 
points of no stress is never a straight line. 

July 7th. WILLIAM DoNALDSON, 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL, 


(Before the MASTER of the Rotts Lorp Justice A, L, SuiTH, 
and Lorp Justice CHITTY.) 
MAXIM-NORDENFELT GUNS AND AMMUNITION COMPANY, LIMITED, 


AND HIRAM STEVENS MAXIM 7, ANDERSON, 


JUDGMENT was delivered on the 12th inst. in this appeal, which 
was argued before the ('ourt during three days in last week. The 
action was brought by the plaintiffs against Sir William Anderson, 
Director-General of Ordnance Factories at Woolwich, as represent- 
ing the Government, for infringement of a patent granted to Mr. 
Maxim for the manufacture of a certain explosive. Mr. Jnstice 
Wright at the trial gave jadgment for the defendant, and from 
that judgment the plaintiffs appealed. 

Mr. Moulton, Q C., Mr. Roger Wallace, Q C, Mr. A. J. Walter, 
and Mr. Cassel appeared for the plaintiffs ; the Attorney-General, 
the Solicitor-Ganeral, Mr. Haldane, @.C., Mr. Ingle Joyce, and 
Mr. H. Satton for the defendant. 

The Court dismissed the appeal. 

The MASTER of the Rots said that this was an action brought 
by the plaintiffs for alleged infringement of a patent. It was the 
duty of the Judge at the trial to construe the patent, and a patent 
ought to be construed subject to the same rules as other written 
documents. The learned Judge did construe the patent according 
to its ordinary grammatical meaning, and he held that it did ro 
include a claim for minoral oils, If he wasrightin that, there had 
been no infringement. The learned Judge also looked at the cas3 
from another point of view, and considered evidence which had 
been given with regard to mineral oils, and came to the conclusion 
that the patent gave no information as to which kinds of mineral 
oil were intended to be included in the claim ; and he thought 
that if it did not give sufficient information on that point the 

atent was bad. In his opinion the learned Judge was right in 
both views. Mr. Maxim claimed that he produced an explosive 
compound by mixing nitro-glycerine, gun-cotton, and castor oil, 
or other suitable oil, in certain specified proportions. He thought 
that the words ‘ or other oullakie oil” must be confined to oil of 
the same chemical nature as castor oil, and that they excluded 
mineral oils which were chemically different. The oil which tke 
defendants used—/.¢,, vaseline, was a mineral oil, and not of the 
same chemical nature as castor oil, and was therefore not within 
the plaintiffs’ patent. Farther, he thought on its true construction 
the claim was for a mixture in the specified proportions, and for 
no other proportions, The mixture used by the defendants was 
in different proportions, and therefore did not constitute an 
infringement. He thought that the judgment of the learned 
Jadge ought to be affirmed. 

Lorp Justice A, L. SMITH read the following jadgment :—The 
question for determination is whether the propulsive powder called 
‘‘cordite,” which has been and is being mannfactured for the 
Government, is an infringement of the plaintiffs’ patent, the pro- 
visional specification of which is dated March 14th, 1889, and the 
complete specification December 16th, 1889. Two things are not 
disputed in the case, the one that cordite is the outcome of the 
joint discovery and research of Sir Frederick Abel and Professor 
Dewar wholly independent of the powder patented by the plaintiff, 
Mr. Maxim, and the other is that cordite as manufactured for the 
Government, and which is what is complained of by the plaintiffs, 
is composed of 58 per cent, of nitro-glycerine, 37 per cent. of gun- 
cotton, and 5 per cent. of vaseiine. In order to ascertain whether this 
is an infringement of Mr. Maxim’s patent the question at once arises, 
What is it that he has covered by his patent? I will take the question 
about the proportions of the ingredients to be found in Mr. Maxim’s 
specification first, which my Brother Wright took second, for, in my 
opinion, if the specification upon this point is read as | think it must 
be read, and according to its true construction, this point alone is 
sufficient to decide the case upon and in the same way as my 
Brother Wright has decided it. Now the evidence is overwhelm- 
ing to show that in the year 1889, when Mr. Maxim took out his 
patent, the state of knowledge relating to the manufacture of a 
propulsive powder composed of such explosive materials as nitro- 
glycerine and gun-cotton with the addition of oil was such that the 
proportions of the substances which were to be used was a matter 
of great importance ; and even without this evidence I should 
have thought that it was apparent that this must have been 
so, and, indeed, Mr. Maxim admitted under cross.examination, 
when asked what was the largest amount of nitro- glycerine 
that he would put in, that he thought he might be justified 
in putting in from 12 to 15 or even 16 per cent., but he found 
in other countries where they had extremes of heat and cold, and 
where tri-nitro-cellulose, that is gun-cotton, was employed, 
they did not consider it safe to put in more than 10 per cent., 
and he inclined to think they were right. Bearing in mind the 
state of common knowledge in 1889, what is it that Mr. Maxim 
protected by his patent of that year? His patent is for improve- 
ments in explosive compounds, He states in his specification that 
the object aimed at was so to modify the explosive properties of 
the compounds used that they would burn slowly and impart a 
very high muzzle velocity to the projectile without subjeciing the 
gun barrel to excessive pressure. He states that in his manufac- 
ture of explosive ee he mixes gun-cotton with nitro- 
glycerine and with oil, preferably castor oil. I pass over the 
paragraphs relating to ‘‘castor or other suitable oil,” for these 
refer to another part of the case, and do not bear upon the ques- 
tion of the proportions in which the ingredients are to be used, 





He then says;—‘'I produce an explosive compound . . . by 
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mixing the gun-cotton, the nitro-glycerine, and the castor oil in 
or about the following proportions—viz., from 2 to 5 per cent. of 
the castor oil, from 10 to 16 per cent. of the nitro-glycerine, the 
remainder of gun-cotton.” Thus it will be seen that the propor- 
tions of the ingredients to each other are within these limits—2 to 
5 per cent, of castor oil, 10 to 16 per cent. of nitro-glycerine, 
79 to 88 per cent. of gun-cotton, the amount of the gun-cotton 
depending upon the amount of the nitro-glycerine and 
castor oil which is used between the defined limits, There 
jg evidence that these limits constitute chemicai propor- 
tions. In the first claim in his patent the patentee claims ‘‘ an 
explosive compound consisting essentially of gun-cotton mixed 
with nitro-glycerine and with castor oil or other suitable oil for 
the purpose above specified.” What is the true reading of this 
specification and claim ? In my judgment it is a claim for making 
an explosive compound composed of the three named ingredients 
mixed together in or about the proportions mentioned in the 
specification. If this be so, it seems obvious that cordite as manu- 
factured by the Government does not infringe the patent of Mr. 
Maxim ; for to make — of the proportions of 58 per cent. 
of nitro-glycerine and 87 per cent. of gun-cotton—leaving out of 
consideration the 5 per cent. of vaseline—and which it will be 
seen in its major component part is a nitro-glycerine powder, 
is no infringement of a powder composed, to use the words 
of the patentee himself, ‘‘escentially of gun-cotton mixed 
with nitro-glycerine” in the proportion of 79 to 88 per 
cent. of gun-cotton to 10 to 16 per cent. of nitre- 
glycerine, which in its major component part is a gun-cotton 
powder. This point in reality was not combated by Mr. Moulton 
for the plaintiffs, but he insisted that the proportions given in the 
specification were inserted therein merely by way of example as 
to how in one way the plaintiffs’ powder could be made, and which 
the patentee thought was the best way, and that they were not a 
substantial part of his invention ; in other words, that the propor- 
tions were immaterial. In | judgment this is not so, and the 
specification cannot properly be so read even without the evidence 
as to the state of common knowledge in 1889. When, however, 
this evidence is considered, and it is legitimate evidence to be 
considered, it is impossible to successfully contend that the pro- 
portion are not a material part of the plaintiffs’ invention. They 
clearly are. Moreover, if ,the specification be read as Mr. 
Moulton insists it should be—viz., that the proportions given 
are mere examples of one way in which the plaintiffs’ powder 
could be made—then in my judgment the patent is bad, for it is 
obvious that without experiment and research it could not in 1889 
be discovered in what proportions these highly-explosive ingredients 
of gun-cotton and nitro-glycerine could be used tcgether so as to 
make an éffective powder, and thus the patent would be invalid. 
\'pon the ground relating to the proportions to be used I am pre- 
pared to rest my jadgment, and to hold that the plaintiffs fail to 
show that the cordite cf the Government is an infringement of 
their patent. It is only in this one respect that I wish to say apy- 
thing upon the excellent judgment of my Brother Wright. I 
read that part of the specification relating to the proportions to 
be used more against the patentee than he does, but as regards 
the result of the case upon this head, I entirely agree with him. 
What my Brother Wright has said about the point relating to 
‘ castor oil or other suitable oil” I desire to give no opinion upon. 
To determine the case it is not necessary to do so, and I neither 
agree nor disagree with him, having formed no conclusive opinion 
thereon. The pointas to the proportions of ingredients to be used 
is to my mind clear, and I have no doubt upon it ; as to the point 
about ‘‘ castor oil or other suitable oil,” there is much to be said 
upon either side, and I leave this point undecided, for it is not 
necessary to determine it in this appeal. For the reasons above, 
in my judgment cordite as made by the Government is not an in- 
fringement of Mr. Maxim’s patent, and the appeal fails and should 
be dismissed with costs, 

LorD Justice CHITTY read a judgment, in which he came to 
the same conclusion, 








ON THE FORMATION OF CAVITIES IN WATER 
BY SCREW PROPELLERS AT HIGH SPEEDS.* 
By Sypney W. Barnaby, M.I.N.A., M, Inst, C.E, 


IN a paper upon torpedo boat destroyers, read before the Insti- 
tution of Civil Engineers in 1895 by Mr. Thornycroft and myself, 
we gave some particulars of the screw trials of the Daring, and 
cescribed briefly the reasons which led us to conclude that a new 
phenomencn was manifesting itself. This phenomenon seemingly 
pointed to the probability that the speed of vessels was approach- 
ing a stage at which propulsion by screws would become less 
efficient, and we said that it appeared inevitable that reduced 
cflisiency must be submitted to as speeds were still further 
increased. 

If a cavity be formed in any manner in the interior of a mass of 
water it will tend to become filled with water vapour and with 
any air which might be in solution, since ebullition takes place at 
ordinary temperatures in a vacuum. We believed that at the 
speed at which the screws of the Daring began to give trouble such 
cavities were being formed, and were the source of the great 
waste of power and of other difficulties which were experienced. 

This view met with not a little incredulity at the time, but I 
helieve it to have been perfectly correct. The trials of the 
Turbinia and the experiments made by the Hon. Mr. Charles 
Parsons, and described by him to this Institution in April last, 
afford very strong if not complete confirmation of our contention, 
Even without this confirmation, tho fact that the steps were 
successful which we took to overcome the difficulty, when we had, 
as we believed, discovered the cause, afforded strong evidence of the 
correctness of the diagnosis, As the subject may not have been 
brought to the attention of many of our foreign friends, I thought 
a short explanation of the theory of cavitation might be of interest 
if made as lucidly as its nature will admit and accompanied by a 
statement of the experience obtained with the Daring upon which 
it is based, 

Pat shortly, the facts were these. With a pair of three-bladed 
screws 6:16ft. (1°88 m.) diameter, 9ft. (275 m.) mean pitch, and 
8 92 square feet (0°83 square metre) developed surface, the Daring 
attained a speed of 24 knots with 5700 indicated horse-power, the 
screws ——s 30 per cent. slip. With a pair of screws of the same 
diameter, and practically the same mean pitch, but with a surface 
of 12°9 square feet (1°2 square metre), an addition of 45 per cent. 
to the surface, the same speed was obtained with 650 less horse- 
power, and with 17'} per cent. slip instead of 30 per cent. The 
number of revolutions required for 24 knots, with the screws of 
small area sufficed to drive the vessel at 28 *4 knots, when the blade 
area was increased, The vibration was unprecedented and danger- 
ous with narrow blades ; it was of quite a normal and unimportant 
character when the blades were widened. 

In order to arrive at a clear understanding of what is believed to 
take place, it is necessary to distinguish between the two cases— 
firstly, that of a propeller drawing air from the surface; and 
secondly, that of the formation of cavities when the propeller is 
submerged. ‘I'he effect upon the thrust of a fast-running screw 
when the blades break the surface of the water, or when air 
penetrates from the surface, is well known. Under such conditions 
the velocity at which water can flow, due to gravity at a depth h 


below the surface, is equal to \/ 27 4, and amounts, for example, 
to only 84 knots at a depth of one metre, 

If the velocity which has to be imparted to the water in order 
that it may keep in contact with a portion of the blade situated at 
a depth / is less than \/ 29 /, then even if the blade break the 
surface, and there will be no loss of efficiency. This is the case 


* Read at the International Congress of Naval Architects and Marine 
Engineers at the Imperial Institute. 














with the slow-moving, partially-submerged screws used by Mr. 
Barcroft to propel barges on the Irish canals, as described by him 
in a paper a read at the Institution of Mechanical Engineers ; 
and it also probably explains the good results obtained with the 
partially-submerged screws of large blade area employed in some 
shallow-draught tugs on the Continent, The speed at which water 
can follow the float of a paddle wheel is limited by the same con- 
dition. The particulars of a large paddle steamer, having 
feathering wheels 20ft. 6in. (6°25 m.) over the floats, which are 
Oft. Yin, (2°98 m.) by 3ft. 6in, (1°065 m.), have been supplied to 
me, I find the slip—i.e., velocity of float in relation to still water 
—is 11°2ft, (3°41 m.) per second, In order that the water should 


(0595 m.), so that, if the top of the float was just awash when at 
rest, then, considering the action of one float at a time and 
assuming that at the position of the wheel there was neither a 
wave crest nor a wave trough due to the motion of the vessel, the 
water would fall away from the back of the float when in motion 
for a depth of nearly 2ft., leaving 1}ft. only immersed, as it would 
only be at this depth tbat the speed of the water due to gravity 
would equal that of the float. How much the denudation of each 
float will be affected by the action of those in front of and behind 
it, is very difficult to say. This might form the subject of very 
interesting experiments with models of feathering wheels. 

When the screw is sufficiently submerged to exclude air from 
the surface, the rate at which the water can be accelerated is very 
much greater. This can be illustrated es follows:—Water will 
flow from a tank through an orifice discharging into the open air 
at a velocity depending upon the depth of the orifice below the 
surface of the water in the tank. It will flow through the same 
orifice into the exhausted receiver of an air pump at a much higher 
velocity, depending upon the degree of exhaustion in the receiver. 
The velocity in the latter case will be that due to the head of 
water plus the difference between the pressure of the atmosphere 
and that in the exhausted receiver. Similarly, the velocity with 
which water can be made to flow towards a submerged screw is 
due to the head of water over the screw plus the atmospheric 
pressure, and there is consequently a definite limit to the speed to 
which it can attain. It was not easy to calculate theoretically at 
what point the breakdown would occur with a given propeller, but 
a way of attacking the problem suggested by Mr. Thornycroft 
proved to greatly simplify it, and render its solution easy. His 
idea was that there must be a definite thrust per square inch of 
projected screw surface at which cavitation commenced. 

A screw propels by putting water in motion sternwards. It 
effectsits object partly by pushing the water with the after face of the 
blades and partly by puiling it with the forward face. I will ask 
you to imagine that we have replaced the screw of a ship by a disc 
of rather less diameter than the screw, and that, instead of re- 
volving the screw shaft, we push the shaft and dise sternwards at 
such a speed that the disc will momentarily exert the same thrust 
as the screw. The propelling effect would be the same as that of 
the screw,* and so far as the action between the forward face of 
the screw blades and the contiguous water is concerned, which is 
what I wish to illustrate, the action of the disc affords a sufficiently 
close analogy. As the disc moves sternwards it puts water in 
motion not only astern of it, but also ahead of it. There being 
no air between the water and the front face of the disc, a pull can 
be exerted upon the water, which is forced to follow the disc in 
the same manner that water is forced to follow the plunger of a 
pump. But the pull which can be thus exerted by the disc is 
limited. Ata little depth beneath the surface of the water, if the 
tension exceeds 15 ]b. per square inch—one atmosphere— the 
surfaces of the disc and adjacent water are torn asunder, and a 
cavity is formed between them. 

As buta little more than half of the total acceleration imparted 
to the water by a screw is estimated to be produced by the suction 
of the forward surface, it might be supposed that a total thrust 
approaching to 301b. per square inch—two atmospheres—might be 
obtained, but it appears that rupture occurs at parts of the screw 
surface long before the mean thrust per equare inch of the whole 
surface reaches this amount. This is probably accounted for by 
the fact that the thrust of portions of the screw blade near the 
circumference is much greater than at portions near the boss. By 
plotting the results of a progressive trial carried beyond the speed 
at which cavitation commenced, we were able to note the point 
at which the first indications of failure appeared. It is not 
marked by a sudden change, but by a flexurein the curve of slip, 
which commences to rise rapidly when the critical sp2ed is 
reached. The total thrust of the screw at this speed divided by 
its projected blade area gave a thrust of 11}]b. per square inch 
(0°75 atmosphere) which is, therefore, about the maximum thrust 
which can be obtained from a screw working efficiently at a depth 
below the surface of llin. (U'28m.) which was the immersion of the 
tips of the blades in the Daring.} For every additional foot of 
immersion the total thrust per square inch may be increased by 
three-eighths of a pound. 

By means of the very ingenious expedient of trying a model 
screw in water heated nearly to boiling point, Mr. Parsons has 
been able to reproduce and examine the phenomenon of cavitation, 
and has corroborated our figure of 11}1b. as the thrust at which 
it commences. The difficulty of reproducing analogous conditions 
with a model lay in the high speed of revolution necessary ; but 
by heating the water, and thus increasing the vapour pressure, 
lower speeds became possible, Since the tension of the water 
vapour at boiling point is equal to atmospheric pressure, a screw 
would cavitate in boiling water at the same speed as it would do 
if air were admitted to it. In other words, steam would be given 
off as soon as pressure was reduced. An analogous effect could 
be obtained by expanding by heat the residue of air in the ex- 
hausted receiver before referred to. Then the reduced difference 
of pressure between the air within and without the receiver would 
cause the water to flow into the latter from the tank more slowly, 
and, if the temperature of the air were raised sufficiently to cause 
a pressure inside equal to that of the atmosphere, the rate of flow 
would be that due to the head of water only. The same result 
would be secured by using a closed tank and exhausting the air 
in it so that the water would flow from one vacuous region to 
another, and, I believe, Mr. Parsons has suggested that further 
experiments might be made in cold water, the surfaca bsing 
relieved from the pressure of the atmosphere. 

That cavitation will be the cause of trouble in the future is, I 
think, certain. Already it is becoming difficult to obtain the 
requisite area in screws of destroyers without either resorting to an 
abnormal width of blade or to a larger diameter and pitch ratio 
than would otherwise have been preferable. The one ‘expedient 
gives undue surface friction, and the other necessitates a reduc- 
tion in the rate of revolution, and therefore a heavier engine. The 
fact that the designer of the Turbinia has been forced—doubtless 
against his will—to employ nine screws in order toavoid cavitation 
is an evidence of its influence and a justification of the note of 
warning we raised in our paper of 1895 after the trials of the 
Daring. 








A Reuter cablegram from Rome says that Captain 
Cei, of the Bersaglieri, has invented a rifle by which eighty shots 
can be fired in a minutes without the weapon being removed from 
the shoulder. T'wo of these rifles are now being made at the 

Royal Small Arms Factory at Terni, with a view to testing the new 
invention, 





* This would not be true if the movement of the dise were continued 
far beyond the stern-post, but is nearly so if the movement is confined 
to the length of the screw. 

The figure should vary slightly with the pitch ratio, being less if the 
latter is high, since the ratio which the suction thrust bears to the whole 
vocllel — with pitch ratio, but the variation is so small as to be 
neg! le, 





CATALOGUES. 





THE New Explosives Company, Limited, London.—Gun-enttcn 
as the bursting charge for shells.—A pamphlet Cevoted chicfly to 
tests of gun-cotton shells, with a description of an improved safety 
fuse depending for its action upon percussion, whereby premature 
explosion is said to be rendered impossible. 

F. Reddaway and Co., Limited, Manchester.—Illustrated price 
list of ‘‘Camel” brand belting, hair and cotton belting, canvas, cotton 
and rubber hose, &c. This book forms an excellent specimen of 
the colour printer’s art. While giving a word of praise to the 
binding, we would also suggest that in future the book would be 
rendered more valuable if the name of the firm were printed on 
the back. 

J. P. Hall and Co,, Oldham.—tIllustrated price list of motors, 
dynamos, and combined engines and dynamos. 

Hermann Kiibre, London. The Proell-Corliss Engine,—This is 
a nicely got-up book, containing chiefly a large number of photo- 
gravure plites representing engines fitted with a combination of 
the Proel] apparatus with a single Corliss valve across the cylinder. 
The illustrations are excellently done, and the printing is all that 
can be desired. 

Walter Newbold and Co , London and Brimingham.—Ilustrated 
catalcgue of Machine Tools. 

Allen and Maclellan, Glasgow. The Westinghouse Type High- 
Speed Engines.—Readers who are interested in the construction of 
high-speed steam engines should endeavour to obtain a copy of 
this artistic pamphlet, which is worthy of a place upon every 
engineer’s bookshelf. The printing and paper are of the best, and 
the illustrations reflect great credit upon their producers. 

Vosper and (o,, Portsmouth.—Oil Engines and Launches, 








CANADIAN PropucE.—The Royal Mail steamship Labrador, 
Dominion Line, has just arrived in port with the first importation 
of Canadian dressed beef. This, together with dairy and farm pro- 
duce, has been carried in refrigerated chambers, specially designed 
and fitted up by the Liverpool Refrigeration Company, Oriel 
Chambers, Water-street. Throughout the voyage the machinery 
has worked perfectly, easily keeping the temperatures, and con- 
sequently the cargo has landed in first-class condition. 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer—James E. D, 
Graham, to the Pique. Chief engineer— William H. Adam, to the 
Andromache. Engineers—Henry T. Winney, to the Royalist ; 
Corin V. Hardcastle, to the Daphne. Assistant engineers—Sherad 
M. O. Fawckner, to the Victory; Edwin R. Kestell, to the 
Arrogant ; Albert G. V. Salter, to the Grafton; Collingwood F. J. 
Donkin, to the Alexandra; Thomas G. R. Davies, to the Prince 
George (all to date July 19th). 


A YORKSHIRE COLLIERY MANAGER APPOINTED GOVERNMENT 
InsPECTOR IN New SoutH Wa es.—Daring the week Mr. A. A. 
Atkinson, who has been certificated manager of the Barrow 
Collieries, near Barnsley, bas been entertained at dinner at the 
Red Lion Hotel, Warsbro Bridge, by the officials and engineers at 
the collieries, prior to his removal to New South Wales, where he 
will fill the office of Her Majesty’s Chief Inspector of Mines, Mr. 
Longbottom, general manager of the collieries, presided, and 
presented Mr. Atkinson with a splendid case of cutlery, and Mrs. 
Atkinson with a set of silver-mounted brushes. Mr. Atkinson has 
been connected with the collieries six years, and has won the 
esteem of all with whom he has come in contact. 


TRADE AND BusINEsS ANNOUNCEMENTS.—Mr, C. D. Bushell, 
Albert Sheet Iron Works, Hill Top, has taken into partnership 
Mr. Joseph Howell Bullock, who was for many years general 
manager of the Pelsall Coal and [ron Co., Limited.—A report has 
been circulated to the effect that it is intended to discontinue the 
publication of the ‘‘ Electrical Trades Directory and Handbook.” 
This statement is erroneous ; there is not, and never has been, the 
slightest intention to discontinue the publication of this year book. 
—Mr. D. M. F. G. Haskin, M.I.C.E., Nottingham, has decided to 
commence private practice in Liverpool, and with this object in 
view a mutual agreement has been arranged between the water 
committee and himself, whereby he has been relieved from the 
active and personal supervision of the Nottingham waterworks as 
from the 18:h of June last, until the end of the year, when his 
connection will cease ; in the meantime he is now at liberty to take 
private practice, subject to the requirements of the department for 
his services when required. 


MvnicrpaL ELectricaL AssociaTIon,—On Saturday, July 3rd, 
at 10 a.m. the private business meeting of the Association which 
was open to members only was held at the Manchester Electricity 
Works, Dickinson-street. After considering the report of the 
sub-committees and the secretary’sreport and treasurer’s statement, 
the meeting considered the constitution of the Association and 
resolved to form anew class to be called ‘‘ associate members,” 
consisting of the chief assistant electrical engineers of large stations, 
such members to have equal rights with full members. The Asso- 
ciation also resolved to increase the council by adding two 
members being chairmen of electric lighting committees, The 
place of meeting for the next convention was then discussed and 
Glasgow was selected. Mr. W. Arnot, of Glasgow, was unanimously 
elected president. The two retiring members of committee, Mr. 
H. Faraday Proctor, of Bristol, and Mr. T. P. Wilmshurst, of 
Halifax, were elected vice-presidents. The following gentlemen 
were then elected members of the council for the ensuing year :— 
Mr. E. T. Ruthven Murray, Worcester ; Mr. A. Bromley Holmes, 
Liverpool ; Mr. Albert Gay, Islington ; Alderman Lloyd Higgin- 
bottom, Manchester ; Councillor George Pearson, Bristol. Mr. G. 
H. Cottam, the retiring hon. treasurer, was re-elected, and Mr, A. 
B. Mountain was re-elected hon. secretary. The members then 
formed themselves into parties and visited one or other of the 
following places :—Blackpool, to see the Corporation electric light- 
ing works and electric tramways ; Southport, to see the Corporation 
electric lighting works ; Isle of Man, to see the electric tramway. 


THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, July 3rd, 
a large party of the members availed themselves of Professor 
Ewing’s invitation to visit the engineering laboratory at Cambridge 
in connection with the University. Every preparation had 
evidently been made to render the occasion pleasant and interest- 
ing. All the apparatus was displayed in the various rooms, the 
engines, &c., were running, experiments were conducted on the 
testing machines, and on the elasticity and other instruments. 
After the reception by Professor and Mrs, Ewing, the members 
were shown over the whole building. The laboratory was only 
opened in 1893, but the advantages cffered are so greatly 
appreciated that last term the number of students attending was 
no less than 107. The teaching is carried on by the Professor and 
five demonstrators with workshop instructors in carpentry, pattern 
making, fitting, and forging. Lectures are given on the subjects of 
the mechanical sciences tripos, viz.:—Mathematics, mechanics, 
strength of materials, and theory of structures, principles of 
mechanism, heat and heat engines, applied electricity ; along with 
practical work in mechanics and elasticity, heat, surveying, 
drawing, and electricity, In the teaching of these subjects a 
variety of machines and apparatus are employed, most of which 
have been made in the University workshops. Professor Ewing in 
showing them, invested his explanations with such interest that at 
the conclusion of the inspection, the visitors appeared quite 
reluctant to leave. For the kind reception which had been 
extended to them their acknowledgments were expressed by the 
Chairman of the Institution, Mr. H. Bloomfield Vorley. On leavi 
the laboratory special visits were made to Peterhouse, King’s, an 
Trinity Colleges ; and also to the electric light station, where the 
engineer, Mr. John H. Barker, showed the members round. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Oo., Vienna, : 
OHINA.—KELLY AND Wa su, Lrp., Shanghai and Hong Kong. 
FRANCE.—Bovvsau AND CuEviLurt, Rue de la Banque, Paris. 
GERMANY.—ASsHER AND Co., 5, Unter den Linden, Berlin. 
A. TweitmrvER, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Bsplanade-road and Railway Book- 
stalls, Bombay. 
ITALY.—LoESCHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama. 
RUSSIA.—O. RickER, 14, Nevsky Prospect, 8t. Petersburg. 
§, AFRICA.—Gorpon AND Gorcu, Long-street, Capetown. 
R. A. THompson anv Oo., 88, Loop-street, Capetown. 
J. O. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gorton, Queen-street, Melbourne; George- 
street, Bydney ; Queen-street, Brisbane. 
R. A. Tuompson anv Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland, 
Craia, J. W., Napier. 
OCANADA.—MontrREAL News Co., 386 and 888, &t. James-sireet, Montreal 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketity anp Watsn, Lrp., Singapore. 
CEYLON.—WayvartTna snp Oo. Colombo. 











SUBSCRIPTIONS. 


Tux Enoivxer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. — £0 14s. 64d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two and sixpence per annum 
will be made. Tae Enorneer is registered for transmission abroad. 

A complete set of Tar Enaryrer can be had on application. 

In q of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United dom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore’ Subscribers pa: in advance at these rates will 
receive Toe Enornegr weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 
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ADVERTISEMENTS. 

@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one 8! and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in ent. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly adve ments are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
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PUBLISHER’S NOTICES. 


*,” If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of 
Agent through whom the paper is obtained. Such inconvenience, 
} 4 oe can be ied by obtaining the paper direct from 
this office, 


*," With this week's number is issued as Supplements a Two-page 
Engraving of a Compound Goods Locomotwe, Northern Pacific 
tailway ; also the Index to Vol. lrvxiti, Every copy as issued 
by the Publisher includes copies of these Supplements, and sub- 
scribers are requested to notify the fact should they not receive 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Toe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. W.—We cannot do better than refer you to the Timber Trades 
Journal, published at 14, Bartholomew’s-close. 
F. M. H. (Barry).—The numbers are out of print, but you might be 
able to consult the volumes in the public library in Cardiff. 
F. B. (Castletown-road).—We do not illustrate or describe untried 
inventions. We shall be glad to hear from you when your gauge has 
been practically tested. 
B. D. H. (Edith-place).—Your letter being principally devoted to 
questions of the originality of certain inventions, does not possess 
sufficient general interest to entitle it to a place in our corresponcence 
columns, 
G. L. (Be'grave-road, Oldham).—You should read some elementary 
book on the steam engine. The boiler pressures do nct bear any fixed 
relation to the power of stesm engixes. Thus you may have engines 
working at 50 lb. or 250 Ib. on the square isch and cf the same power. 
G. D. L. (Coventry).—You will find nearly all the information you 
ask for by consulting the back volumes of TH# ENGINEER. Gas 
engines usually make 160 revolutions per minute ; the large powers 
about 140 revolutions. In regular work you may reckon on 16 cubic 
feet per hour giving you a horse-power with the larger engines, with 
the smaller you will require 18ft. to 20ft. Much depends on the 
quality of the gas. No gas engine of £00-I.H.P. has yet been made. 


INQUIRIES. 


CREOSOTING PLANT. 

Sir,—Can any reader give me the name of a good system for treat- 
ment of pine wood sleepers in an efficient and economical manner ? 

July 13th. Crossep CrossLet. 








MEETING NEXT WEEK. 
Society or EnGingers.—Tuesday. July 20th: Visit to Messrs. Easton, 
Anderson, and Goolden’s Wurks at Erith. A steam Jaunch, the Surrey 
Belle, has been specia'ly engaged to convey the party to Erith and back. 








DEATH. 
On July 11th, at Clarence House, Belmont Park, Lee, NaTHAaNIEL 
Grew, M.I.C.E., and of Dashwocd House, 9, New Broad-street, London. 
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SHort as is the time which has elapsed since the out- 
break of hostilities between the engineers and the 
employers, it has sufficed for the writing and publica- 
tion of much that is at once foolish and mischievous. 
We have urged on our contemporaiies the necessity for 
dealing with the questions at issue without passion or 
prejudice, and as far as possible with a knowledge of the 
facts. The advice was not out of place, but it has not 
been accepted. It would be easy enough to cite articles 
which should never have been printed, but it is unneces- 
sary. It will be enough to direct attention to afew facts 
which are in danger of being forgotten. 

As is usual in trade disputes arbitration is being sug- 
gested, and both the men and the masters are being 
censured for not resorting to it. In truth, however, 
there is nothing about which to arbitrate. Themen mean 
war. Their leaders have been preparing for it for months. 
What they demand is not that the men shall work only 
eight hours per day, but that they shall be paid 
at overtime rates for all hours worked beyond the eight. 
There is no concealment about this. It is worth notice 
that this scheme is strongly anti-socialistic. It will no 
doubt be remembered that, up to a comparatively recent 
period, the world was told that the great object they had 
in view in shortening the working hours of each man 
was that more men might be employed. And as we 
pointed out in our last impression, men even still flatly 
refuse to work overtime; and, unless we are mistaken, 
certain of the labour leaders still maintain that under 
hardly any circumstances should overtime be worked. 
There can, however, be no doubt that if the men win in 
the war now in progress, overtime will be recognised as 
not only legitimate but desirable. The masters main- 
tain that they cannot carry on their operations if the 
men are to dictate to them how the shops are to be 
managed ; and that the proposed rise in wages would be 
fatal to trade. In all this there is no opening whatever 
for arbitration. That can only prove useful when the 
issues are more or less complex ; when there are doubtful 
points on the merits of which an outsider may be able 
to give a useful decision. In the present case there is 
literally nothing at all of that kind, and those who advo- 
cate arbitration do not understand the nature of the 
contest. There is practically no room for give and take. 
The masters have been assailed by the men. If the 
masters give way in the least degree—if they concede 
even a quarter of an hour in the week, much less an hour 
in the day—they will admit that they have been beaten, 
and the men will renew the attack at a very early oppor- 
tunity. There is, therefore, no place at all for conces- 
sions. Anything like a patched-up peace, too, would be 
disastrous. What is above all things needful is the 
allaying of the spirit of unrest among the men. Nothing 
that an arbitrator could do would produce this result. If 
the war is fought out now to the bitter end, a lasting 
peace may ensue; and whether the masters or the men 
win, the beaten party will accept the inevitable and try 
to make the best of it. Nothing of that kind could be 
brought about by arbitration. 

It is being pointed out now that wages are so low on 
the Continent as compared with Great Britain, that the 
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A remarkable letter in the Times of Saturday is a case in 
point. Taking into consideration the hours worked, we 
find that men of the same type as the Amalgamated Engi- 
neers earn about one-half their wages. Now we are very 
far from underrating the effect of lower wages in inter- 
national competitions ; but we are much mistaken in the 
labour leaders if they do not see through and expose the 
fallacy of arguments based on such statements as those 
of the Times correspondent. We have only to ask our- 
selves whether the employers of labour—the capitalists— 
on the Continent are making huge fortunes ? Asa matter 
of fact they are not. The small employer is worse off in 
Germany and France than he is in this country. The 
companies employing many hands and conducting opera- 
tions on a great scale pay but moderate dividends. English 
capitalists who have started works in France, Germany, 
or Italy, have, as a rule, failed to make them pay. In 
seeking the reason we must not forget thatin this country 
men are paid solelyin money. The Truck Act, and the 
action of the trades union leaders, has secured this result. 
It has advantages, but it has also disadvantages. It 
separates the men and the masters. Neither takes much 
interest in the other. In the United States the distance 
is wider even than in this country. In Europe, on the 
other hand, the men’s wages are not represented solely by 
the money they receive. This has already been explained 
in our columns very fully. The result is that the cost of 
labour in Europe is much higher than can be gathered 
from the perusal of wages tables. But beyond this, the 
French, German, Italian, and Belgian manufacturer is 
oppressed with a load of taxation, with which we have 
happily nothing to compare. It may indeed be said, 
without fear of contradiction, that trade would be brought 
to a total standstill in Europe, if wages on any- 
thing like the English scale had to be paid. The 
social conditions of Great Britain are unlike those of 
other countries; and before we draw deductions from 
wages sheets we must be careful to know what those 
conditions are. The old mistake made by the average 
Englishman is that, in the words of an old writer, “‘ He 
measures everything with his own yard stick.” If a 
thing is good for England it must be good for India, or 
Canada, or South Africa. If it is bad for England, it 
is equally bad everywhere else. Incalculable misery 
and trouble have been caused by this theory. The notion 
that, because wages are lower in Europe than they are 
here, the European manufacturer must have an enormous 
advantage, is just a case in point. Ten minutes’ conver- 
sation with any intelligent foreigner would suffice to show 
that unless wages were low he could not live at all asa 
manufacturer. That is, of course, so much the worse for 
Europe. But it is almost generally conceded by the 
average Englishman that there is no country in the world 
where people are so well off as they are in Great Britain. 

Another mistake made by some of our contemporaries 
is that advantage would be gained by limiting the area 
affected by the strike and the lock-out. All sensible, and 
we will add humane men—for we have to think of the 
wives and children—most earnestly desire the cessation 
of hostilities. This end can be secured only by making 
the war while it lasts as active as possible. The circular 
letter addressed by some of the men to the employers is 
not worthy of them; they complain that they have been 
locked out in the North because there is a strike on in the 
South. Our neighbours across the Channel might as well 
complain if we blockaded Havre because the French 
attacked us in Egypt. The Amalgamated Engineers are 
one body, and the executive is as a whole responsible for the 
acts of any section ofthe body. Of course the men under- 
stand all this quite well, and because they do, the letier 
in question can only be properly characterised by words 
which we do not care to use. The wider spread the 
strike and the lock-out the sooner the end must come, 
and that is of all things to be desired. We shall not 
attempt to say who will win, but we may direct 
attention to two facts. All past experience goes to show, 
as we have often pointed out, that economic conditions 
always settle trade disputes in the long run. If these 
conditions are such at the present time as will justify 
the men in making their demand they will win, no 
matter what continental wages may be. That is to say, 
if the capitalist can see his way to getting a profit even 
after the hours have been shortened then he will shorten 
them. If this is impossible, then under no circum- 
stances can the men win. This is the key of the 
position. Again, experience goes to show that unless the 
men win within about a fortnight they are invariably 
beaten. From two to three weeks is the period during 
which the capitalist will hold out if a strike is really 
justifiable. If he does not give way in that time then 
the strike is not justifiable, and he will hold out for ever, 
or until by the cessation of production or some other 
cause the demands of the men do become justifiable. 
How long the men can hold out during the present 
struggle remains to be seen. The total funds of the 
Amalgamated Engineers amount to about £350,000; 
enough to give the strikers about £3 to £4each. It is 
very doubtful, however, if all this money is legitimately 
available for strike purposes. 


ELECTRIC LIGHTING AT LEICESTER. 


THE way of the Cuunty Councillor with the engineer 
is not always smooth; thatis a matter of common know- 
leage—with engineers. Furthermore, the engineer is not 
invariably a soul-contenting, brain-satisfying man to 
the County Councillor. The reason is that they have 
very little in common, and that the Councillor usually 
holds that he understands engineering much better than 
the man who has adopted it as a profession. Then there 
are various interests more or less dear to the Councillor, 
which have all to be considered. The engineer does 
not understand this. He has a vexatious proclivity for 
attending to his own business, and doing what he holds 
to be right, simply because it is right. These conditions 
make the lives of municipal engineers a burthen heavy 
to be borne. They are apt to wish that the Councillor 
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was a thing of the past, and the Councillor in his turn wishes 
that the necessity for municipal engineers did not exist. 
It must be confessed, moreover, that the interference 
of the lay mind in engineering matters is not always 
attended with good results ; for a man may be admirable 
as @ grocer, draper, or even as a publican, and yet know 
next to nothing about gas and water and drainage. Many 
are the examples that could be cited of the mischief done 
by lay interference, as, for example, when the London 
County Council undertook to dispense with the services 
of the contractor, and do its own building. In a much 
smaller way we have an instance in Leicester, wherein 
the interference of the lay mind, as represented by the 
Town Council as a body, is likely to produce results 
which will be anything but satisfactory. 

The gasworks of Leicester are the property of the 
town, and are worked to some profit. But the towns- 
people want something much better than Leicester gas, 
and they have to all intents and purposes forced elec- 
tricity on an unwilling Council. The consumption of 
gas increased last year 15 per cent., but notwithstanding 
this the electric light has been so popular that the town 
is now raising a loan of about £34,000 to increase the 
plant. We do not know what the prices of gas and 
electricity are in Leicester, but we do know that in less 
than four years the demand for electricity has about 
doubled. As an illustration of the growth made by the 
electric light in the borough, we may say that the output 
for the half year ended June, 1896, was 96,000 units. 
In December, 1896, the figures had risen to 147,500 units ; 
for the half year ended June, 1897, the output was 
146,000 units ; whilst for the year ending December, 1897, 
it estimated that the output will have reached 
221,000 units. Now it so happens that we have a picture 
here which is in certain respects deceptive. It is quite 
impossible for us at present to go into details. Those 
who are acquainted with the facts know, however, that 
the working of the plant has been attended with difficul- 
ties. It is said that the engines are too large for their 
duties, but this is not the case, the proportions being only 
those commonly adopted for Corliss engines doing the 
same work as, for example, at Portsmouth. Alderman 
Lennard, the Chairman, stated at a recent meeting, when 
the report of the Gas and Electric Light Committee 
recommending extensions was brought up, that he had 
no fault to find with the existing dynamos. Yet instead 
of extending the plant as a whole he proposes to replace 
the existing dynamos with others of more power, and 
the engines will then be loaded up to a point at which it 
seems impossible that steam can be used economically, 
to say nothing of the risk of break-down incurred. It 
appears to us obvious that all this is due to the lack of 
appreciation of the utility of a properly-trained and 
experienced engineer. But the mistakes of the past, 
and the probable overloading of the engines in the future, 
are matters which concern Leicester alone, and about 
which we should not have troubled ourselves. The 
extraordinary action taken by the Council with regard to 
English engineers, and the remarkable utterances of 
Alderman Lennard, we cannot suffer to pass without 
comment. 

The Gas and Electric Light Committee report that the 
present buildings are large enough to accommodate the 
additional machinery, and the only part of the plant 
which it will be necessary to increase will be the dynamos. 
The Committee, therefore, propose that four 350 kilowatt 
inductor alternators shall be erected in the place of the 
present three 200 kilowatt and one 75 kilowatt 
alternators, and the only question to settle was as 
to the type of machines. Instead of selecting machines 
from the types made by English firms, such as 
Crompton, Parker, Ferranti, or Easton, Anderson, and 
Goolden, to name a few out of many firms, a deputa- 
tion of the Council “very patriotically undertook the 
duty of being away from their homes for some consider- 
able time in order that, in company with the engineer, 
they might visit the Continent, and see some of the lead- 
ing electrical works over there!” The Leicester engineer 
is a highly competent gentleman; but, so far as we are 
aware, he is not an electrician, and possesses no special 
knowledge of the subject. The deputation, however, 
came home and reported in favour of a certain ‘“in- 
ductor alternator,” and Leicester is to have dynamos 
‘*made in Germany.” No attempt is made to show 
that there will be a money saving effected. On 
the contrary, Alderman Lennard with an audacity 
which extorts our admiration, considered that the dynamos 
which the Committee proposed should be bought are 
better than any to be obtained in Great Britain. Alder- 
man Lennard’s patriotism is about level with his know- 
ledge of the facts. Even this, however, is not all. 
Doubtful, no doubt, as to the reception which his pro- 
posal would get from the Council, he actually went on to 
defend the policy which he advocated by arguing that 
the Committee “‘were performing a national duty in 
acting as they were, for in bringing such a machine into 
the country it could not fail to act as a technical in- 
structor for our own engineers and electricians. Unfor- 
tunately, they in England were obliged to confess that 
they could not make a machine of the character which 
they were going abroad to purchase, but this was a state 
of affairs which he hoped would not exist much longer.” 
If Alderman Lennard had cared to think the matter out, 
it might have occurred to him that a machine which 
was not made in Great Britain was probably not worth 
making at all. Much has been said and written concern- 
ing technical education. Alderman Lennard’s notion that 
the money of the Leicester ratepayers should be expended 
in teaching English engineers how to make dynamos, is 
certainly the latest development of the education craze. 
English electrical engineers can pass over Alderman 
Lennard’s speech with a smile. But we venture to sug- 


gest that the ratepayers of Leicester would find it to their 
advantage to obtain the independent opinion of some 
competent consulting engineer before they commit 
themselves to any further expenditure, 


We have no 


doubt that Alderman Lennard and the Town Council 
would adopt this suggestion at once if it were properly 
brought before them by, say, an influential deputation 
of the ratepayers. It seems to be quite clear that the 
Council, however well versed in foreign practice in elec- 
tric lighting, has a good deal to learn about what is 
being done at home. We shall watch the progress of 
events in Leicester with some interest. 


LARDNER AND STEAM NAVIGATION, 


WHEN we find the current popular version of the story 
of Dr. Lardner and the Atlantic passage quoted by such 
an authority as Lord Hopetoun, in his recent presidential 
address to the Institution of Naval Architects, it is time 
to call attention to the real facts of the case, which it is 
in anyone’s power to verify by a reference to the con- 
temporary records. The events which led up to the 
beginnings of the gigantic engineering strides of the 
present century now possess sufficient antiquarian 
interest to make them worth the attention of careful 
historians, such as Admiral Preeble and Mr. Maginnis, 
who will find plenty of material ready to hand in the 
volumes of the Atheneum of 1834-37, and in the 
Edinburgh Review. It is important—and the present 
time is a favourable opportunity—that this story should 
be settled once for all; and that the variant versions, 
flattering to the ignorant mind, should not be handed 
down from age to age, in company with similar facetious 
anecdotes, applied with little variation to the eminent 
philosophers of every time. 

The usual popular version of the story of Dr. Lardner 
and his opinion of the impossibility of crossing the 
Atlantic under steam, as quoted by Lord Hopetoun, 
seeks to heighten the dramatic interest by omitting 
the important qualifying words of Lardner’s repori. 
In this report or lecture to a Liverpool Chamber of 
Commerce, Lardner declared that steam navigation across 
the Atlantic was impossible as a commercial success. 
And so it was, as all experiments of Brunel and others 
have proved who attempted in those days to run Atlantic 
steamship lines without a Government subsidy. In the 
Atheneum—by no means afriendly critic—we find Lardner 
reported as saying (1836, page 656):—‘‘ He was aware 
that since the question had arisen in this city—Bristol— 
it had been stated that his own opinion was adverse to it 
—steam communication with America; that impression 
was totally wrong; but he did feel that great caution 
should be used in the selection of the means of carrying 
it into effect.” 

In the same place we find it stated that the British and 
North American Steam Navigation Company—now the 
Cunard Line—was projected to steam between London 
and New York. In Lardner’s words in his treatise on 
the steam engine, 1836, ‘* Among the many projects that 
have lately been announced for extending the application 
of steam power to transport, one of the boldest enter- 
prises is that which contemplates the construction of a high 
steam road between the metropolis of the Old and the 
metropolis of the New World, a grand line of intercourse 
by steam between London and New York.” At the same 
time the Great Western Steamship Company was being 
started to run from Bristol; or, in Brunel's enthusiastic 
words, to make New York, instead of Bristol, the ter- 
minus of the Great Western Railway. Here was material 
for a pretty scientific quarrel between Lardner and 
Brunel; but Lardner had the last word, for, speaking in 
1851 of his own prophetic words of 1836, Lardner could 
write :—‘‘ Thus it appears that, after a lapse of nearly 
fourteen years, notwithstanding the great improvements 
in steam navigation, the project advanced at Bristol, and 
there pronounced by me commercially impracticable, 
signally failed.” 

In his ‘‘ Treatise on the Steam Engine,” published in 
1851, on page 297, Lardner, repudiating at some length 
the views ignorantly imputed to him, writes, ‘‘ What I did 
affirm and maintain in 1836-37 was that the long sea 
voyages by steam which were contemplated could not 
be maintained with that regularity and certainty which 
are indispensable to commercial success, by any 
revenue which could be expected from traffic alone, and 
that without a Government subsidy of a considerable 
amount, such lines of steamers, although they might be 
started, could not be permanently maintained.” Lardner 
never for a moment asserted that Atlantic transport by 
steam was a mechanical impossibility. He knew far too 
much to make such a statement. Lardner was fully 
acquainted with the steam engine performances of 
his own day, and from the commencement when 
an allowance had to be made of from 7lb. to 10]b. 
of coal per horse-power hour; and he had taken part in 
working out the question of steam communication with 
India, by the Persian Gulf and Euphrates Valley, or by 
the Red Sea and Overland Route, for the House of 
Commons Committee of 1834, This involved a run of 
2800 miles, from Southampton to Alexandria; but at a 
sacrifice of all cargo capacity, unless coaling stations 
were established at Gibraltar and Malta. The same 
calculations were available for the Atlantic voyage, of 
about the same length, but over a much wilder ocean; 
and thereby Lardner saved the Liverpool merchants 
from enormous commercial loss, as they could not expect 
their cargo steamers to compete with the American 
sailing clippers, without a mail-boat subsidy. This 
commercial inferiority in the steamship continued 
till the advent of the compound principle in marine 
engineering; and it was the compound engine, and not 
the Alabama, which drove the American sailing ship off 
the ocean. So long, however, as such popular versions 
of scientific progress are extant as this story of Dr. 
Lardner, it is not surprising that our Commissioners on 
the Alabama claims were ignorant of such a simple ac- 
complished fact as this great revolution in the steamship, 
or that the Commissioners should have agreed to the 
payment of an enormous indemnity for a lot of obsolete 
shipping, commercially worthless. 


made to Canada in 1884; the visit will prove very eqy. 

cating to the members, politically and geographically 

Now, as then, the Canadians will take a sombre pleasure 
in pointing out how our ministers, educated on a purely 
classical curriculum, and ignorant of the simplest geo. 
graphical and political facts, have thrown away—right, 
left, and centre—the most important strategic points : 
of winter ports, by abandoning the State of Maine; free 
access from the ocean, by ceding San Juan de Fuca; 
and the most fertile middle region, by, incredible ag jt 
may appear, not noticing the deliberate omission of Lake 
Michigan from the maps used in the negotiations—a fact 
on a par with the ignorance of the king and minister that 
Cape Breton was an island. Returning to the story of 
Dr. Lardner, it may seem almost a pity that ‘one of 
those corrections which the theorist generously allows the 
practical man the exquisite pleasure of discovering” —to 
quote from Sir Edward Reed’s paper on the ** Theory of 
Naval Architecture”’—should have to be re-surrendered;: 
on the other hand, it emphasises the importance of the 
crystallised advice of the centenarian, Dr. Routh, Presi. 
dent of Magdalene College, Oxford, “ Always verify your 
references.” 


BLAST FURNACEMEN AND THE EIGHT HOURS Day, 


Tritt quite recently the agitation for reducing the 
length of time that men in receipt of daily wages should 
work, to eight hours for a day’s pay has been principally 
amongst miners, and limited even with them to miners 
of one material, namely, coal. It is curious, by the way, 
to notice how in this agitation the more restricted term 
of “colliers” has dropped out of use, and the name of 
“miners ” has been applied to the men who win coal, as 
though that were the only mineral. This has probably 
come about more by chance than of set purpose, and 
there is some excuse for it, in that the conditions under 
which coalminers work are, generally speaking, more 
open to legislative control than in the case of workers in 
metalliferous mines. The eight hours day agitation has, 
however, now spread to other trades, and may be said to 
have become ‘ acute” amongst those classes of mechanics 
who are included under the highly-elastic term of 
“engineers.” Following on the same lines, the blast 
furnace operatives are striving to get their working day 
also reduced to eight hours. Perhaps it is hardly correct 
to speak of the blast furnace operatives as following on 
the same lines as the engineers, for the agitation amongst 
the former has been in progress for some years, and at 
some works even trial has been made of the eight hours 
system ; but the movement has not made much progress 
as yet, probably due to these trials not having proved 
very satisfactory to either masters or men, and to the 
men feeling that opportunity and funds for a struggle 
were not at hand. 

An important distinction between blast furnace opera- 
tives and mechanics is to be borne in mind; namely, 
that with the latter it is simply a matter of arrangement 
between masters and men how long a day's work shall 
be, as, if it were not for the pecuniary side of the 
question, engineering workshops and establishments of a 
similar character could cease work at 5 o'clock in the 
afternoon as well as at 6 o’clock or any other time. This 
took practical effect when the general reduction of working 
hours to nine per day instead of ten or more was made 
some years ago; and in several instances further 
reductions of this sort have been effected. When, how- 
ever, the management of blast furnaces comes to be con- 
sidered, a different state of things is found; for here the 
work has to be carried on continuously day and night 
throughout the year, no stoppage being made unless it 
be unavoidable on account of repairs or other work 
having to be done of a nature requiring blast to be taken off 
the furnaces. So it is a case where if one man is not 
working another must be in his place—Tom can only 
cease work by being relieved by Dick. To keep things 
going under these conditions, two sets of men are 
employed, one working in the daytime, and the other 
during the night. 

Night work is regarded as more unpleasant than day 
work, and a man does not by choice work always at 
night, so some arrangement is required for the two sets 
of men to change places periodically. This is effected by 
one set of men working all through one day and night 
once a week, the other set being off work all this time; 
and the day selected for this is Sunday. In consideration 
for this long turn of work on Sunday, the men so working 
receive extra pay, the two turns or shifts of work on 
Sunday and Sunday night being paid for as three shifts; 
thus men who work full time receive nine days’ pay one 
week and six days’ pay the next week, or an average of 
74 days’ pay per week for an average of seven days’ work. 

It is obvious that no such alterations in the length of a 
day’s work as the mechanics obtained in the reduction 
from ten to nine hours per day are applicable to the case 
of blast furnace operatives; for to have an interval of 
some hour or two between one shift of men leaving work 
and the next shift commencing would necessitate taking 
the blast off and letting the furnaces ‘‘ stand”—a pro- 
ceeding that causes so much extra work and cost, not 
unattended with danger, that, as stated above, it is never 
done unless absolutely necessary, and if of frequent 
occurrence would speedily eat up any profit that might 
be made. Hence the only way to shorten the length of 
a day’s work for blast furnace operatives is to have three 
shifts of men instead of two, and here the question of 
cost at once becomes a difficulty. If all blast furnaces 
throughout the world, or throughout the countries that 
compete with each other to supply the world with pig 
iron, made the change together, the extra cost of having 
three shifts of men instead of two could probably be met 
with such an increase in-the price of pig iron as would 
compensate for it without making iron so much dearer 
that the demand would materially fall off. But such 
universal action is not to be expected, and, indeed, it is 
almost too much to look for simultaneous action through- 
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one; and the question will probably have to be worked 
if at all, by each district on its own account, the 
difficulty being that if the maker puts, say, sixpence per 
ton on to the price of iron in one district, another 
district can step in and undersell him in open market, and 
he loses some of his trade, which is a big step on the road 
no man desires to go. : A ; 

How, then, is the question to be dealt with? Or can it 
be dealt with at all? To the second of these questions we 
think the answer is in the affirmative, and the question of 
eight hour shifts can be dealt with ; and more, it must 
be dealt with—if not now, certainly before long. To the 
first question we will endeavour to give a reply, not in- 
tended to be complete in detail, but to indicate the 
direction in which to look fora solution. In the first 
place, some increase in the total cost of wages paid per 
ton of iron produced seems to us inevitable, but this 

should be kept within 5 per cent. Next, the blast 
furnace operatives, in return for their shorter hours of 
work, will have to be content with some reduction in 
their total weekly earnings, and will have to work ener- 
getically while they are at it. Thirdly, more attention 
must be given to the introduction of machinery to do the 
mere “labouring” part of the work, and automatic 
appliances for regulating the working of machinery in 
place of men in attendance. Taking these three points 
seriatim :—First, the increased cost of wages. We have 
had the opportunity of observing the working out of the 
scheme adopted for trial at some of the iron works in this 
country where the eight hours day was introduced, and 
in every case it was found impossible to formulate a 
workable scheme that did not occasion an increase in the 
wages paid. And it seems to us that if the question is to 
be faced at all—and we do not see how this is to be 
avoided, or even postponed for long— the ironmasters 
will be doing a wise as well as a gracious thing in 
granting some concession in this direction; but, of 
course, this must be keps strictly within limits, and we 
think the five per cent. we have named should be the 
limit. 

Next, as to the men’s earnings. This agitation is solely 
on behalf of the men, to ease their lot, to give them 
opportunities for recreation and leisure, to raise their 
moral status by relieving them of what their representa- 
tives call the ‘‘ degrading conditions” of their work; and if 
they are thus to have the benefits of the change, it is but 
reasonable that they should at least bear some share in 
meeting the cost. And seeing that the wages received by 
each man average from about 29s. to 903. per week, 
according to his position and the quantity of iron made, 
it cannot well be denied that there is a margin per- 
mitting reduction and yet leaving that much-talked-of, 
but seldom explained thing, ‘‘a living wage.” 

Thirdly, the introduction of machinery. That a good 
deal can and will be done in this direction there can be 
little doubt ; and relief from the more “ degrading ” part 
of their work should be welcomed by the men. We 
cannot let this pass without a protest against such a 
word as ‘‘ degrading” being applied to any form of labour 
honestly performed; and if the men’s feelings are cor- 
rectly interpreted by their representatives in using such 
aterm, it is much to be lamented, for there is nothing 
degrading in doing honest work, and no man who does 
his duty manfully should feel that his work degrades 
him. 

The charging of the furnaces with ore and fuel is a 
process of so mechanical a nature that there ought not 
to be much difficulty in applying machinery to this work. 
We believe that at least three schemes for doing this have 
been more or less thought out, and in America such a 
scheme is in operation. Removing the pig iron from the 
sand after it has been cast is now performed to a great 
extent by machinery at some works. Dealing with the 
slag by means of endless belts, or in large ladles, does 
away with most of the more disagreeable portion of a 
“slagger’s”’ work. Once started in the direction of 
applying machinery, it will be found that blast furnace 
engineers are able to devise appliances for doing work of 
many descriptions now being done by men. And, indeed, 
if the eight hours shifts are to be generally introduced, 
there will be another strong reason for the introduction 
of machinery, in that more skilled men will be required 
than will be forthcoming; for, with the smaller number 
of men on each shift, which is a necessary condition of 
the change from twelve hours shifts to eight hours shifts, 
each man must be thoroughly capable; there will be no 
place for those who are incompetent, and many who now 
can “get through” a shift’s work somehow will then be 
unable to do so at all, and must stand aside, or seek 
other occupation. So that, with more skilled men 
wanted, there will be fewer who are capable of discharging 
the duties. 

Although the present system of blast furnace working 
is nominally one of twelve hours shifts, it must not be 
supposed that the men are regularly at work—that is 
doing manual labour—for the whole twelve hours. Some 
of them, such as enginemen, boiler tenders, and others, 
are at their posts for the twelve hours, and cannot depend 
on having nothing to do at any particular hour during 
that time; but a great part of their time is spent in quiet 
supervision, and their work usually is not of an exhaust- 
ing character. The men who work in front of the furnace, 
such ag keepers and slaggers, also have to be about their 
furnace throughout the twelve hours; but they can 

arrange their work, barring accidents, so that one hour or 
two of the time, or more, can be spent in “taking it easy.” 
Their hardest work is at casting time, and in breaking the 
hot iron after it has been cast; but this usually comes only 
twice in each shift, and at many furnaces not so often as 
that. The men who fill the furnaces, barrowmen, fillers, 
chargers, &c., are not usually required to be in attendance 
during the whole twelve hours, and their actual working 
time does not exceed that of a nine hours mechanic. 
Others there are, such as the metal carriers, who remove 
the iron from the pig beds and load it into wagons, whose 
usual working hours are still shorter; and it is no un- 
common thing for them to finish their day’s work in 
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less than eight hours. To this we are not disposed to 
take exception, as the work is exhausting, and the 
fact of their being able to get done in so short a time is 
largely due to their exerting themselves to a degree that 
it would be unreasonable to expect men to keep up for 
twelve hours; indeed, very few men would be capable of 
doing so, as may readily be understood when it is stated 
that a pig of iron weighs over a hundredweight, and 
each of these has to be picked up from the ground, 
carried a distance of some 20 yards on an average, and 
thrown into a wagon. a fair day's work being for each 
man to thus dispose of 450 pigs. With an overhead 
travelling crane, as at Dowlais, this work can be readily 
done with only two or three inen in attendance, and they 
are not then required to lift and carry the pigs. 

It is urged in favour of the eight hours shifts that a 
better class of men will be attracted to furnace work ; 
that there will be less ‘“ laying-off” from work; and that 
a better ‘‘ tone” will prevail amongst the men generally. 
That some such results might reasonably be hoped for 
few will deny, but from what we have seen of the trials 
of the system, these desirable effects were not produced 
to any great extent, and at one works at least there was 
found so much difficulty in getting the men to come out 
to work on the third shift, which was from 10 p.m. till 
6 a.m., that this was the main reason for abandoning the 
trial and reverting to the twelve hours shifts. 


+o+ 
ENGLISH STEAMERS UNDER FOREIGN FLAGS. 


Tre sales of steamships to foreigners increase in number, 
and this year the largest part of the removals of steamers 
from the British flag are not from losses at sea, but are 
through sales to foreigners, especially to Sweden and Norway. 
In the latest month reported on by the official registrar of ship- 
ping aud seamen, there were thirty-one steamers taken from 
our registries from the varied causes that are given for such 
removal, and of that thirty-one there were no fewer than 
twenty-four removed through sale to foreigners. The largest 
nambers were sold to Scandinavian orders — Sweden and 
Norway taking one-third of the number sold to foreigners. 
In addition to the steamers some sailing vessels were also 
sold, and it becomes apparent that the method of working of 
Scandinavian steamers must be more economical than that 
of similar vessels under the British fiag. Ia the case of a 
steamer of about 1500 tons, engaged in running from a British 
to a Swedish port and back, the difference between the cost 
of the Swedish method of payment of wages and the cost of 
diet, and the British system, was found to be nearly £1 per 
day, so that the transfer of vessels thus trading is explainable. 
In addition toth?2 difference betwen the two steamers in this 
item, there is the fact to be borne in mind that the recent 
legislation has affected British vessels adversely. The transfer 
of steamers we have named is that of old vessels—vessels that 
are new and are built for and sold to foreigners do not enter on 
our registry. Thus, if there were any account kept of the 
new vessels that are built for foreigners, in addition to the 
growing total that are sold from under the British flag, the 
figure would be large and startling. It is a question 
that will soon press even more for attention than it now 
does, for the nations, such as Sweden, are thus collecting 
merchant navies which are cheaply acquired, and which com- 
pete with ours favourably because of the low cost and the 
adverse circumstances under which British vessels are 
worked. There is, of course, the fact to be borne in mind 
that our own mercantile navy is kept efficient by the build- 
ing of larger and more economically-working vessels, but the 
building-up of foreign navies is going on steadily if slowly. 


A LESSON FROM JAPAN. 


Tur necessity of manufacturing goods to suit particular 
markets is, to judge from consular reports, much more care- 
fully considered by foreign countries than by England. We 
have referred to this stiffi-neckedness on the part of English 
merchants before, and now we offer a lesson from Japan, 
which will perchance come home to some of them. In the 
year 1896 there was a drop of over 25 per cent. on the value 
of cotton goods imported into Corea ; but the English market 
was alone affected, the Japanese, in face of the adverse cir- 
cumstances of the time, actually selling slightly more than 
usual. This they managed to do by a careful study of the 
Corean tastes and requirements. Their goods are inferior to 
Manchester goods, but they are not only cheaper, but there is 
a far greater variety in sizes, texture, kc. Aboveall, the goods 
offered are made so closely in imitation of native produce 
that even native workmen cannot distinguish the difference. 
To carry the deception a little further, the Japanese mix 
portions of genuine native material with the imported stuffs, 
which then command a ready sale. We do not suppose 
for a moment that English merchants would stoop to the 
slightest deception. We do not ask it of them. But what 
they might do is to attempt honestly to meet the require- 
ments of their customers. 


SINCEREST FLATTERY. 


Burt the Japanese do not stop at imitations of Corean work. 
They produce, we understand, copies of English manufactured 
goods, which, judged by the exterior only, would deceive the 
very elect. Safety matches, for example, which, unlike their 
Foglish prototype, are not only “ warranted to strike only on 
the box, and very seldom on that,” but to strike on nothing 
under any circumstances. They have imitations of our 
soaps, too, which not only won’t wash clothes, but won’t wash 
anything else; and as for their English tinned meats, wegather 
from the Consul that the subject is too painful to discuss. 
We may look upon this class of imitation as flattering, if we 
please, but there can be little question that it is very likely 
to prejudice English trade, and stringent means ought there- 
fore to be taken to prevent it. It is one matter for the 
Japanese to make inferior imitations of Corean goods, but 
quite another when English products are in question. 








LITERATURE. 


The Materials of Construction: A Treatise for Engineers on 
the Strength of Engineering Materials. By J. B. JonNson, 
C.E., Professor of Civil Engineering in Washington 
University, St. Louis. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1897. 


Tax engineer who prefers fact to theory will scarcely be 
rewarded for his perusal of the 800 pages of this volumi- 








nous treatise. The work is one of a purely theoretical, 
abstract, and experimental character, covering ground 
which has previously been traversed to a great extent 
by Professor Unwin and others. The book is, in a way, 
valuable, as we shail further point out, although its prac- 
tical utility as a whole may be a matter of some question. 
Mr. Johnson, in his preface, tells his future readers plainly 
what parts of his work—according to their education and 
qualifications—they ought to read, and what portions 
they may omit without any detriment to their future 
professional career. As an example, in alluding to a 
certain part of the contents, he observes :— This chapter 
need be read by electrical students only.” 

It is satisfactory to notice that throughout the volume, 
with a very few exceptions, in both the text and the 
i the English units of weights and measure, are 
used. 

The chapters in Part I. are devoted principally to a 
consideration of the behaviour of different materials, when 
subjected to the action of each of the orthodox five 
stresses, and to the resilience of bodies. Many of the 
laws laid down for the determination of the crushing 
strength of brittle materials, or those which either crumble 
to pieces under a crushing load, or give way by shearing 
along planes making a given angle, are presented for the 
first time in an, English garb. They are mostly adapted 
from the works of certain German and other foreign 
writers on the subject. It is generally assumed, neglect- 
ing friction, that in brittle or granular substances, the 
maximum intensity of the shearing stress is developed 
along planes forming angles of 45 deg. with the direction 
of the crushing force. When the element of friction, 
which exerts its influence both upon the end and the 
sliding surfaces of the specimen under test, enters into 
the calculation the angle becomes reduced, and may be 
regarded as ranging between 43deg. and 33 deg. This last 
value agrees fairly with the 35 deg. mentioned in Part I. 
With respect to the actual strength of columns, it is 
more a matter of conjecture and probability than of the 
application of any exact theory. It may be mentioned 
that the failure of any specimen is not always restricted 
to the sliding on a single plane, for it may take place 
along two planes. The effect in this instance would be to 
split up the specimen into pyramidal blocks, the upper 
pressing down upon the lower and the lateral ones being 
forced in an outward direction. The definitions given of 
the term “ resijience ” by different authors are many, but 
the general formula is the same and one readily compre- 
hended. Putting R for the resilience, f for the maximum 
intensity of the stress, and E for the modulus of elasticity 
or the coefficient of elasticity of tension, the equation is 

R=C x Ni 
in which C is a numerical coefficient which varies with 
the conditions of each particular case, such as the 
description of the resilience, of which there are three 
kinds, the cross section of the example andthe mode of ex- 
perimental testing adopted. A consideration of the factor 
P i 
E 

in the formula will show the necessity of increasing the 
value of the working factor of safety very appreciably 
when a moving load is substituted for an equivalent 
static one. Carrying on the reasoning a little farther 
we arrive at the dictum, that a suddenly imposed load 
will produce twice the amount both of stress and 
strain, that the same load will when exerted in a 
gradual and uniform manner. The truth of this 
almost universally accepted postulate has recently been 
called seriously in question by competent authorities, 
and considering that we know little or nothing except 
the actual result or effect of falling and other impactive 
weights. it is not easy to give a satisfactory answer to 
the allegation. The same opinion is briefly summed up 
by Mr. Johnson in his observation that ‘“‘no absolute 
conclusion whatever can be based upon impact tests.” 

The contents of Part II. treat of the manufacture of 
cast and wrought iron, and of steel and the alloys. The 
information afforded therein will be of more immediate 
interest to the mineralogist, the metallurgist, and the 
manufacturer, than to the engineer in actual practice as 
a professional man. 

In Part III. the most recent and approved forms cf 
testing machines and their inseparable adjuncts and 
appliances, together with the best methods in use for 
carrying out their costly and delicate operations are very 
fully described and illustrated. Our readers may per- 
haps remember that, a couple of years ago, a report of 
he French Commission, filling four large quarto volumes, 
which numbered over a hundred members, dealing 
with this subject, was published. The conclusions and 
recommendations contained in that report, which the 
author of the treatise under review has judged as likely 
to be of use to his readers, have been analysed, investi- 
gated, and submitted for their information and opinion. 
In addition, the proceedings of the five international con- 
ventions, assembled between the years 1885 and 1895 at 
Munich, Dresden, Berlin, Vienna, and Zurich, have also 
been pressed into the author’s service. The additions 
and improvements which are constantly being made to 
testing machines testify to their importance and useful- 
ness. I+ is to be regretted that in amateur and scholastic 
testing rooms and laboratories the operations are some- 
times pushed to so extreme a point of minuteness as to 
render them of very little practical value. 

A compendium of the most important and conclusive 
results of tests of every description of materials suitable 
for the purposes of construction constitutes the contents 
of Part IV. of ‘The materials of construction.” Prof. 
Johnson, from his professional and social position, 
enjoyed especial advantages with respect to curr nt 
engineering literature, technical reports, and results of 
international experiments and investigations, which 
greatly facilitated the task he has so laboriously and 
thoroughly accomplished. Whether there is a change 
produced in metals, usually termed “ fatigue,” is ex- 
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ceedingly douLtiul. 


It has generally been considered 
to mean the change which a specimen of metal_undergoes 


when subjected to repeated stresses. These stresses 
may be of two kinds, those which consist simply of 
repetitions of stresses of the same character or sense 
and those which take the form of reversals. The effects 
are most conspicuous when the stresses are of the latter 
character. Our author favours the more modern opinion, 
which we are inclined to accept, aud proposes that 
instead of the term “fatigue,” the phrase, ‘the gradual 
fracture of metals,” would be far more appropriate ; so it 
would, but not fully so, unless the repetitions were 
pushed to the actual point of fracture. It is notorious 
that specimens of both steel and iron have been cut from 
among the component parts of engineering structures, 
and of engines and machinery, which have undergone 
many millions of reverga's, and yet have exhibited on 
testing practically the same strength as an untried 
specimen of the same quality. In the volume before us 
Prof. Johnson has carefully gathered together, 
analysed, grouped, and summarised the results of much 
of the work undertaken, both at home and abroad, with 
the express object of determining fixed laws and ruling 
principles in the domain of the almost illimitable field 
embraced by the subject of the strength of materials. A 
paragraph in the preface of the treatise fully explains its 
object, its scope, and its intention. It runs thus—‘ It 
has been no part of the Author's aim to give working 
rules for using materials in structures of various kinds, 
or to propose original specifications to be used in the 
purchase of materials.” It is possible, as already stated, 
that a portion of the contents of it may be perhaps de 
trop for the young engineer and beginner, but it will 
nevertheless be a welcome addition to the library of 
the older and more advanced professional and technical 
man. 


SHORT NOTICE. 


The London Manual fur 1897-98, Edited by Robert Donald. 
Information concerning public bodies supplied from cfficial 
sources, or officially revised. London: Horace Marshall and Son. 
Price 1s, and 1s. 64d.—This is a volume which should be appreciated 
by all good citizens. Its object is to give a clear outline of the 
work performed by public bodies and authorities in and around 
London. It is a sort of specialised Whitaker and directory 
combined. A few useful maps are included, and the portraits of 
the holders of the principal civic ports are given, 
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THE PADDLE STEAMER WALTON BELLE, 


A VALUABLE addition to the well-known pleasure fleet of 
the Belle Steamers Company, Limited, has just been contri- 
buted from the Dumbarton yard of Messrs. William Denny 
and Brothers, the builders of the four other steamers owned 
by the company. This vessel—the Walton Belle—having 
first run her official trial satisfactorily on the Firth of Clyde, 
was recently taken upon an opening trip from Fresh Wharf 
to the Mouse Light and back. Our illustration shows the 
Walton Belle when running her trial between the Cloch and 
Cumbrae; and we are further enabled to give an _ illus- 
tration of her engines. Messrs. Depny’s first contribution 
to the fleet of the Belle Steamers Company was the Clacton 
Balle of 458 tons, builtin 1890. Then followed the Woolwich 
Belle of 298 tons, in 1891; the London Belle of 738 tons, in 
1893 ; the Southend Belle of 570 tons, in 1896; and now the 
Walton Belle of 470 tons. 

Colonel John M. Denny, M.P., humorously remarked on 
the occasion of the recent trip to the Mouse and back : “ This 
boat is not so big as the larger ones, but she is technically 
and scientifically the biggest success in paddle propulsion we | 
have ever built.” In view of Messrs. Denny’s performances 
with their Belgian, Stranraer, and Arran paddle steamers, 
this is saying a very great deal indeed for the efficiency of the 
Walton Belle. This vessel measures 230ft. long by 26ft. 
broad, and 104ft. moulded depth, and has a promenade deck 
104ft. long. She is primarily intended for a new service 
between Clacton and Yarmouth just opened up by her 
owners in connection with their trade from London Bridge. 

The steamers of the Belle Company have done a great 
deal towards attracting Londoners from the railway to the 
sea as a way of taking a summer-day excursion. Already | 
the Thames enjoys almost as great facilities in this respect | 
as the Clyde itself, which is the birthplace of the coast | 
excursion paddle steamer. With five millions of possible | 
customers so close at hand there seems no reason why | 
this enterprise should not only prove a boon to the popula- | 
tion, but a source of profit to the companies which have 
developed it. It is gratifying to learn from Mr. Peter Denny | 
that the owners of this fleet of vessels, which have navigated | 
the Thames and the Essex coast for six summers con- | 
tinuously, carrying many thousands of passengers in that | 
time, have never lost a single life. 

This success is no doubt largely, and, indeed, principally, | 
due to the thoroughness with which the owners and their | 
stafi have conducted their operations, both in the efficiency 








of the vessels they have acquired and in the care with which 
they have been navigated. The hull of the Walton Belle is 
divided into nine water-tight compartments, which sub- 
division renders her practically safe against foundering 
under any conceivable circumstance. 

The accommodation for passengers is provided in the usual 
handsome and luxurious style peculiar to the fleet The 
principal apartment is ‘‘a social hall,” the framing of which is 
of polished oak and sycamore, with panels of lincrusta, the 
ceiling being painted and gilded to harmonise, and the entire 
apartment brightly lighted by means of large windows. The 
sofas are upholstered in blue figured velvet, and arranged in bays, 
while the windows are curtained in blue and gold tapestry, 
the general appearance being that of a home-like drawing- 
room. 

The first-class dining saloon, which is situated on the 
lower deck, has seating accommodation for one hundred 
persons at a time, the framing of this apartment is in yellow 
pine artistically painted, while the upholstering is in figured 
velvet harmonising in colour with the general decorative 
design of the saloon. As the total number of passengers that 
may be carried by the steamer is 1500, another dining saloon 
is provided at the forward part of the vessel to supplement 
the main saloon when she is crowded. A saloon is also placed 
forward for the convenience of second-class passengers. In 
addition, there is a handsome boudoir for ladies, besides 
private cabins and private dining accommodation. The 
promenade deck, already alluded to, is fitted with comfortable 
seats, which are designed so as to serve as life rafts in an 
emergency. An installation of electric lighting is provided, 
and an elaborate system of ventilation. For handiness in 
navigatirg the upper Thames a bow rudder and suitable 
steering gear are fitted, while powerful steam steering gear is 
provided for the main rudder and controlled from the flying 
bridge. 

The Walton Belle is propelled by a set of direct action, 
triple-expansion, diagonal, surface condensing engines, with 
cylinders 20}'n., 30in., and 43in., and a 60in. stroke. In 
order to secure both lightness and strength, cast and ingot 


| steel, to the exclusion of cast and wrought iron, have been 


used wherever practicable in the machinery. The engine has 
three cranks, which arrangement tends to steadiness of 
motion. The high-pressure and intermediate cylinders are 
fitted with piston valves, and the low-pressure cylinder with 
a double-ported slide valve, all being worked by Brock’s valve 
gear, which ensures uniformity of lead at all grades of expan- 
sion. The reversing is effected by Brown’s combined steam 
and hand gear, all the levers being brought to the starting 
platform. ! 

Steam is supplied from a multitubular boiler, working ats 
steam pressure of 160 lb., and constructed in accordance with 
the Board of Trade requirements. Forced draught arrange- 
ments are fitted in a closed stokehold, the air being supplied 
by a fan driven from a Bumstead engine. Denny and Co.'s 
patent spark arrester is fitted in the funnel. 

The trial runs between the Cloch and Cumbrae lights on 
the Firth of Clyde gave a mean speed of 17:09 knots, as ccm- 
pared with the contract requirement of 164 knots. 








ANOTHER motor-cycle race is being organised in France. 
The date is fixed for August 22nd, and the course traversed will 
be from Paris to Cabourg, a distance of 132 miles, 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


Ix continuing our remarks on the proceedings of the London 
ating, we shall first draw attention to a few cogent notes | 


ing, : 
br nyt L. Steavenson, on ‘Some Dangers attending the 
Use of Steam Pipes.” although 
ipe used for conveying steam was virtually a boiler within 
ie meaning of the Act, no precise data are available as to 


the weight and strength of cast iron steam pipes, such as are | 


used so largely up to 1Gin. in diameter at collieries—a matter 
that might give rise to some troubte in case of an accident. 
Taking the tenacity of cast iron at about 7 tons to the inch, 
then, the bursting strain being in proportion to the diameter 
and the pressure, the strain on a l6in. pipe at 1000 Ib. pres- | 
gure per square inch would be 1600 lb. per running inch, and 
theoretically a thickness of 0°051lin. would suffice to resist this 

ressure. But making allowance for various irregularities in 
thickness, temperature stresses, &c., a factor of safety of 10 | 
is allowed for water pipes, and for steam pipes up to 12in. | 
the following formula jis given: T = ott +4. It is sug- 

gested that for a pipe 16in, in diameter it would not be right | 
to add less than jin., giving as a result 1-15in. as the thick- 
ness of @ pipe 16in. in diameter for 100 lb. pressure per square 
inch. The formation of water rams, and the liability of coal 
or wood to spontaneous ignition after continued prolonged | 
contact with steam pipes, were other points that were urged 
on the attention of the members of the Institution. 

Mr. H. Foster Bain presented some interes‘ing informa- 
tion concerning machine coal mining in 

Iowa, U.S.A. In the United States as else- 

where, coal-getting machines prove more or 

less economical, according to the prevailing 

conditions. The Iowa coal field has an | 

extent of some 20,000 miles, but is very | 
irregular as regards the coal deposits. Pillar 
and stall is uhe system of winning generally 
adopted, and various machines come into 
use. They are classified as:—Narrow work 
machines, machines for both shearing and 
undercutting, and machines for undercutting 
only, which are of three kinds, chain-breast, 
cutter-bar, and long-wall machines. For 
narrow work the Stanley header is used; and 
at a pressure of 60 1b. per square inch, and 
with three men employed, advances about 
10ft. per working day, and is regarded as 
satisfactory. For shearing and undercut- 
ting there are the Yock, Ingersoll-Sergeant, 
and Harrison machines; the latter has found 
favour, it weighs 700 lb., is a percussion 
drill fastened to a piston, and driven by 
compressed air at a pressure of 75lb. per 
square inch. The air is cut off at half 
stroke by means of a small cam rotary 

engine, and the machine delivers about 200 

to 210 blows per minute. The compressor 

commonly used is of compound type, has a 

20in. stroke, with an air cylinder 20in. in 

diameter, compressing cylinder 134in. in 
diameter, and steam cylinder 20in. in dia- 
meter, At 125 revolutions per minute it 
has a capacity of 909 cubic feet, the steam 
pipe having a diameter of 4in., the exhaust 
pipe 5in., and water pipe ljin. It requires 
130-horse power, and one compressor will 
furnish air for ten machines of the size 
indicated. Only one successful electrical 
machine of this class is known, but not 
used in Iowa; it is similar in character 
to the Harrison machine. The Harrison 
machine proves economical, and mainly by 
recovering @ large amount of coal that would 
be lost by ordinary methods of mining. Of 
the third class of machine, and of those that 
serve for pillar and stall as well as longwall, 
both the cutter-bar and chain-breast machine 
are used. The latter is now the more popu- 
lar; they have greater undercutting power 
than the p'ck machine. <A Jeffrey machine, 
for instance, will make an undercut 5$ft. 
deep, 39in. wide, and din. high, in four 
minutes ; but then they are heavier, 2400 Ib. 
to 3000 lb., take up more room, require 
more power, and of course cost more. Of 
longwall machines three patterns have been 
worked—(1) Having a bar or arm projecting 
under the coal, and moved forward parallel 
to the face by winding a rope—Mitchell’s ; 

(2) the Linkbelt Machinery Company’s 
machine, with chain cutter 1unning round the end 
of the projecting arm, and moving forward automa- 
tically along a toothed rail braced against the roof 
and floor; (3) the Peerless Coal Company’s machine, 
which is self-propelling, and in which the cutting is done 
by a spiral band of teeth wound round he projecting arm, 
and driven at a high speed. In some cases two machines are 
used ; for example, the Legg bar machine for undercutting, 
followed by the Harrison for cutting the corners. There are 
more machines than those mentioned, but the conclusion 
arrived at in the paper is that results emphasise the fact that 
mining machines so far introduced do not cover the whole 
field, and that new machines and modifications of old ones 
must be perfected before hand mining’ loses its present supre- 
macy, 

Mr. William Hamilton Merritt called attention to 
an interesting occurrence of cinnabar in paying quanti- | 
ties at a mine on Kamloop’s Lake, British Columbia. 
The cinnabar occurs associated with hematite and stibnite 
in dolomite veins, traversing shattered greenish yellow lava 
—andesitic—dykes, which in turn intersect a country of dark 
green basalt—augite porphyrite. There is evidence that the 
po aaa of cinnabar is due to leaching out and segre- 
gation. 

Mr. H. W. Ford Keyser draws a favourable picture of the 
progress of tin mining in Tasmania, from which it seems 
that Cornwall will have to face a new rival. 

_ Mr. Horace V. Winchell’s “ brief and imperfect ” descrip- 
tion of the Lake Superior iron ore region, U.S.A., is very long, 
and seems to be exhaustive, and is anyway worth perusal by 
those interested, as may be well believed, when a production 
of 5,000,000,000 tons from a single district is predicted. 








Tug Manchester, Sheffield, and Lincolnshire Railway , 
will in fature be known as the Great Central Railway. 


It is pointed out that, although a | 


MUNICIPAL TRAMWAYS. 





Tux Sheffield Corporation have now had twelve months’ 
experience of working the tramway system they took over 


| @ complete success. With swifter and more frequent service, 
more comfortable cars and cheaper fares, the receipts for the 
year have been nearly £8000 in excess of the revenue obtained 
under the company’s control. This has been done, too, after 
reducing the working hours and increasing the wages of the 


staff. The Tramways Committee contemplate very extensive | 
development of travelling facilities in various parts of the | 
city, with the adoption of electric traction instead of horse | 


haulage, as at present. Sheffield being a very hilly city, the 
working of the cars by horseflesh has been foredoomed to 
deposition for a long time. What should take its place has 
only been decided upon after personal investigation of tram- 


| way management in other parts of the kingdom as well as on 


the Continent. The consensus of opinion is in favour of the 


overhead system, which at one time was offered to the | 
| Sheffield Corporation by an independent company. 


The promoters of the private venture, however, came upon 
the ground just when the minds of the local body were turned 


| towards municipalisation, some inkling of the success ob- 


tained by Corporation working in Glasgow having greatly 
stimulated the movement at Sheffield. There is no doubt 
that as the tramway system is gradually extended, and the 
existing lines linked together—instead of being disconnected as 
they are now—that the financial results will ba still more 
gratifying, while the accommodation afforded tc the com- 





from the Sheffield Tramway Company. The result has been | 


| close-grained Belgian coal from the Charleroi or d’Anzin bed. 
Steam is supplied by two Field boilers, and the gas from 
the generators passes into a pipe common to both, whence it 
is sent into two groups of washers and purifiers. The price 
of water in Lausanne being very high, only a emall quantity 
is used for washing the gas, and with this object in view 
winged coolers have been fixed between the generators and 
the washers. A gasholder is erected on a platform outside 
| the engine-house, having a capacity of 5648 cubic feet, which 
is equal to a storage of gas sufficient for eight to ten minutes’ 
working, when all four engines shall have been fixed. 

The cooling water for the engines is drawn from a reservoir 
by means of an electrically-driven pump. Only two men are 
required to look after the present plant, namely, a stoker for 
| the generators and boilers, and a mechanic to superintend 
| and lubricate the engines. The proposed extensions of the 
| plant will only necessitate the services of another mechanic. 
| At present one engine and generator work for seventeen to 
| eighteen hours a day without stopping, charging a battery of 
accumulators, the second engine being sometimes used to 
complete the charging should the requirements of the traffic 
demand it. When necessary, both generators are used 
together for four or five hours, They are kept constantly 
lighted ready to supply gas if required, and each of them 
works on an average 280 hours a month. 

Notwithstanding these rather adverse conditions for obtain- 
ing the most economical results, conditions which are 
necessitated by the fact that cach central tramway station 
should be able to mest at any moment the fullest demands, the 
economy of working the plant has surpassed all expectations. 

During the month of November, 1896, 
including the fuel daily consumed in light- 
ing the boiler, the coal consumed when the 
generators were each at rest 440 hours, and 
ello | finally the fuel burned during the 280 
working hours of each generator, the engines 
not always giving off full power, the total 
consumption amounted to 1:8 lb. per kilo- 
watt hour, say, 12 1b. per effective horse- 
| power, reckoning an efficiency of 89 per cent. 
| in the dynamo. 
| If the coal consumed at starting the gene- 
rators and when they are at rest is de- 
ducted, the consumption of fuel for the 
normal working load is at the most 1-1 Ib. 
per effective horse-power per hour. 

A third engine similar to the above is 
now being supplied by Messrs. Crossley 
Brothers, Limited, of Manchester. The 
gas plant was made by Messrs. Fichet and 
Heurtey, of Paris, who were the engineers 
and contractors for the whole installation. 

At the Zurich Central Tramway Station 
where two of Crossley’s 60 effective horse- 
power and one 120 effective horse-power 
engines are installed, the engines are worked 
with gas made from Belgian anthracite on 
the Dowson principle. At first English 
anthracite, costing 42s. 6d. per ton deli- 
vered, was used; but now Belgian coal, 
costing about 27s. 6d. per ton delivered, 
has been substituted. During a fourteen 
days’ trial recently made the consumption 
of anthracite, the engines only giving off 
three-quarters of their full power, was only 
1-4 lb. per effective horse-power per hour. 
This amount did not include the coal used 
at starting, but taking this into considera- 
tion, the total consumption only amounted 
to 1°5 lb. per effective horse-power per hour. 
The following figures taken from steam- 
driven plants will be interesting for com- 








parison :— 
Pounds Cost per 
consumed brake 
Place. Engines. Fuel. per h.p. per 
brake-bh.p. hour in 
per hour. pence. 
A.. Zuiich .. Steam .. Cuke .. 33 2. .. 55 
B.. Basle .. Steam .. Coke .. 3% .. .. “48 
‘| Shae 1 Belgian “5 95 
C.. Zurich .. Gas .. aithracite 2 25 


A andC are electric tramways with accu- 
mulators charged by dynamos, and B is 
worked .direct, without the intervention of 
a battery. The significance of these figures 
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munity will be enormously increased. In some quarters 
where tramways are contemplated there is neither population 
of a tramway kind to serve nor sufficient roadway to lay 
down the lines. Probably, second and wiser thoughts will 
prevail in such cases, for even in these days of “practical 
Socialism ” it might be made to pay, and there is small hope 
of profit on the tramways where there are no people to use 
them, nor adequate room to work them. To take people to 
the hills is a laudable object, but it is better served by the 
railways, which at Sheffield do it well and cheaply—the Peak 
of Derbyshire, the Sherwood Forest of Notts, and the 


| Wharncliffe Crags of Yorkshire, being all equally accessible for | 


& few pence by a generous train service. 








ELECTRIC TRAMWAYS IN SWITZERLAND. 


In the summer of 1896, the generating station of the 
Lausanne Electric Tramways was started. The plant con- 
sisted of two of Crossley Bros.’ double-cylinder gas engines, 
each of 130 effective horse-power. The cylinders are at oppo- 
site ends of the engine, and both connecting-rods lead on to 
the same crank pin. The crank shaft is cut out of a solid 
forging, and a very heavy fly-wheel is provided to ensure 
steady running. The speed of the engines is 160 revolutions 
per minute, and they are coupled direct to the dynamo 
spindles by means of Raffard couplings, which would accom- 
modate any settlement that might take place in the bearings 
of the dynamos, and also act as an elastic medium to prevent 
any unsteadiness in the running of the engines affecting the 
dynamos. 


The gas plant, which is large enough to supply four of these | 


engines, consists of two generators, each 6ft. Gin. in diameter 


by 11ft, Gin. high, and each capable of producing gas for | 


engines working up to 300-horse power. The fuel used is 


is more remarkable when the abnormal 
variations in the power required by the 
Zurich Hill Tramway are taken into con- 
sideration. These variations were so 
marked, and especially on fine Sunday 
afternoons durnz last summer, that the strength of the 
current varied from 0 to 150 ampéres; and at times 
as much as two-thirds of the energy of the accumula- 
tors had to be used. In spite of this, the variation in the 
speed of the engines only amounted to 3 per cent., while in 
the installation without accumulators, and under favourable 
conditions of the load, it was considerably higher—in fact, 
over 16 per cent. 
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In our impression for June 25th we published a memoir 
of Mr. Fletcher, who died, it will be remembered, at his 
residence, Fairfield, Alderley Edge, at the age of seventy- 
five years. At the time no photograph of Mr. Fletcher was 
available for reproduction. Since, we have been placed in 
| possession of one, which we reproduce above. 











AN electrical contemporary states that the Motor 
Company—Brown, Boveri, and Co,—have acquired a concession 
for building an electric supply station at Berne. The generating 
station to be erected on the Lake of Thun, near Spiez, will have 
880 gallons of water per second at its disposal at a head of 200ft., 
and will be capable of generating 2500-horse power. Extensions 
are contemplated at a later date. 1250-horse power will be 
transmitted to Berne at a pressure of 15,000 volts, a loss of 6 per 
cent. being allowed in the line, Four transformer stations are to 
be erected in positions chosen by the municipal authorities, snd 
the pressure will be there reduced to 2000 or 3000 volts. At these 
four points the current passes, metaphorically, out of the hands of 

| the contractors into those of the town authorities. The latter lay 
down the secondary networks, and erect the sub-stations for the 
second transformation. They bind themselves to take 1000 
| electrical horse-power, measured at Berne, for twenty-five years at 
| & fixed price, 
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RAILWAY MATTERS. 


An order from Japan for 13,000 tons of rails is said to 
have gore to America at a price 10 per cent. below English 
tenders. 


Epison has recently expressed the opinion that the 
motor carriage problem rests on the construction of cheaper and 
lighter motors. 


AccorpING to an important report by Mr. Lowther on 
Japanese railways, soms sixty or ssventy locomotives have recently 
basn ordered by Japan from America, Tho material for six 
enginas is about to be ordered in Eagland and built up in Tokio. 


THE use of oil for laying the dust has been tried with 
considerable success on an American railway, A tank car witha 
sprinkler attached was placed in front of the train and scattered 
petroleum, and the rest of the train was not troubled by the dust. 


Tue London and South-Western Railway Company, on 
Jubilee day ran fifty-four special trains carrying at least 30,000 
additional passengers. This company had also to provide for 
19,000 troops and 152 horses. Tae South-Eastern Railway Company 
carried 172,000 persons on the same day, 


An accident occurred on Tuesday night at Yeovil 
Junction on the South-Western Railway, to the 6 46 branch train 
to Yeovil. The train contained passengers from the up train, and 
was standing on the brauch line preparatory tv starting for Yeovil, 
when an engine which was about to be coupled on to it dashed 
into it, the engine driver having, through some cause, apparently 
lost coatrol, Several carriages were damaged, and ten persons 
were injured. The traffic was stopped for a short time. 


Tue syndicate which has obtained a concession for 
the Indian Kalka-Simla Railway will, it is reported, shortly place 
the project on the London market with a view to raise the capital 
required, which is £600,000. It is not yet known when work on 
this concern will begin, as the engineer-in-chief has yet to be 
appointed. It is, however, certain that the Kalka-Solon section 
will be actively procesded with next cold weather, as the alignment 
has been settled. The tunnels on that section can of course be 
begun during the rains, once labour is available. 


A TERRIBLE railway disaster occurred at midnight on 
the 11th inst, at Gjontofte Station, not far frora Copenhagen. A 
fast train from Helsingiir ran into a passenger train which was 
drawn up at Gjentofte. Eight carriages were wrecked and over 
100 persons were killed or injured. The killed, whose number is 
estimated at over thirty, were mostly artisans and labourers. 
It was only on the occasion of the Jubilee of the Danish State Rail- 
ways, a few days ago, that the proud assertion was made that a 
bad railway accident had never happened in Denmark. 


AN underground railway operated by electricity is now 
in operation in Berlin. A tunnel 380 yards long and 3ft. 4in. 
below the level of the street has been made by the Allegemeine 
Eiectricitiits Gesellschaft to connect their two factories in Brun- 
nen Strasse and Acker Strasse. There are two curves of 50ft. and 
80ft. radius respectively, and a gradient at one end of the line of 
iin 15, The line is of normal gauge and singletrack. The over- 
head system is used for conveying current to the locomotives, 
The latter have two motors, and are designed to draw 10 tons, 


LarGe orders for steel rails, the Railway News under- 
stands, have been placed in the United States by two of the 
Indian railway companies at prices said to be no less than £1 
per ton below the figure at which the contracts could be filled 
by British firms. The recent break-up of the American steel-rail 
‘© pool” may doubtless have had some effect in the establishment 
of such low prices ; but there can be no doubt that the methods 
adopted by the leading manufacturers in the United States have 
greatly lessened the cost of production, and that keen rivalry 
will henceforth have to be faced by the home trade. 


A PARLIAMENTARY paper has been issued showing the 
progress of the Uganda Railway. It appears that the banks and 
cuttings have been completed up to the 65th mile, and the rails 
have been laid up to the 60th mile. During the months of 
November and December, 1896, and January and February, 1897, 
the health of the staff and of the labourers was very bad. ‘The 
effect of turning up the soil, which in tropical countries almost 
invariably results in great increase of malaria, has in the present 
case been aggravated by unusual and unseasonably heavy rains which 
continued through November and December, 1896, and January, 
1897. The total expenditureupto March 31st, 1897, was £390,838, 
Of this amount £211,580 represents: the cost of material from 
England, including freight, and the remainder expenditure in 
India and Africa. £257,131 represents the cost of works executed, 
£13,793 surveys, and £41,125 materials in store for the line in 
alvance, 


AccoRDING to a return just issued in the form of a 
Blie-book more than 99 per cent. of the engines and carriages 
belonging to the different railway companies of the United 
Kingdom are fitted with a continuous brake, the brakes being not 
only contiauous but also automatic, and constructed in compliance 
with all the official conditions. Less than eight years ago more 
than ten thousand railway vehicles were fitted with brakes which 
satisfied only some of the demands made by the Department, 
whereas the number has now shrunk to little more than twenty. 
After allowing for less than five hundred vehicles having no con- 
tinuous brake, perfect or imperfect, we come to a grand total of 
more than 65,000 carriages and 12,000 engines fitted in the manner 
prescribed. The extent to which the approved brakes are 
employed is shown in an interesting form by a statement as to the 
namber of miles run by trainsso equipped. In the last six months 
of 1896 the miles traversed exceeded 100,000,000, being more than 
99 per cent. of the total. The Great Western and North-Western 
trains each run more than 11,000,000 of miles under such 
conditions, 


THE following list of further applications for orders 
authorising light railways is taken from the Times:—England: 
Bridlington, Beeford, and North Frodingham, East Riding,. York- 
shire, 94 miles, steam; Corporation of London, Foreign Cattle 
Market, Deptford, } mile, animal, steam, or electric; Dart- 
ford District, Kent, 24 miles, Derby and Ashbourne, Derby, 
12 miles, Dudley and District, Worcester, 8 miles, and Goole and 
Marshland, West Riding, Yorkshire, 14 miles, electric ; Kelvedon, 
Tiptree, and Tollesbury, Essex, 10 miles, Lasticgham and Sinning- 
ton, North Riding, Yorkshire, 34 miles. Loek, Caldon; Low, and 
Hartington, Staffordshire, 17} miles, Lincolnshire and North- 
amptonshire—Lincolnshire and Northants—9 miles, Lizard, Corn- 
wall, 11} miles, and North Holderness, East Riding, Yorkshire, 
12} miles, steam ; Norwich and District—No, 2—Norfolk, 6 miles, 
electric ; Pewsey and Salisbury, Wiltshire, 20? miles, and Rea 
Valley, Salop, 8 miles, steam; St. George and Hanham, 
Gloucestershire, 15 mile, Taunton, Somerset, 2 miles, and Torquay 
and Paignton, Devon, 4 miles, electric ; West Manchester, Lanca- 
shire, 54 miles, steam or electric. Wales: Llandudno and 
Colwyn Bay, Carnarvon and Danbigh, 8} miles, electric ; Llanfyllin 
and Llangynog, Montgomery, 103 miles, Tanat Valley, Mont- 
gomery, Denbigh, and Salop, 15 miles, and Welshpool and 
Lianfair, Montgomery, 9} miles, steam. Scotland: Dunfermline 
and Kincardine, Fife, 10? miles, Echt—Extension—Aberdeen, 
3} miles, Fraserburgh and St. Combs, Aberdeen, 4}; miles, Gifford 
and Garvald, Haddington, 13 miles, and Loch Fyne, Argyll, and 
Dumbarton, 18} miles, steam. Of these twenty-eight prejacted 
lines, Dartford District, Norwich and District, Llandudno and 


NOTES AND MEMORANDA. 


U.S.A., on June 28th, killing one man and badly injurirg two. 


struck the battery wire, thus prematurely firing the charges, 


A BLAsT was fired by lightning at Rockland, Me., | 


Eight loaded holes were being connected for firing, when lightning | boats, and have placed an order with the Poplar firm, 


1 
MISCELLANEA, 
Tus Swedish Government have selected t] 


ie Y; ; 
type of water-tube boiler for adoption in their most re Yarron 


cent torpedy 


Ir is said that experiments have been made at the 


AccorDING to the lasi State Gazette, the population | factory of the General Electric Company at Schenectady, Ng 
’ ¥ 


of the Netherlands numbered 4,928,658 on Janvary Ist, last as com- 


are Amsterdam with 414,189 inhabitants, Rotterdam with 286,1(5, 
the Haguoa with 191,530, and Utrecht with 93,349, 


THE flow of steam of any pressure through an opening 
into any other pressure, less than three-fifths cf the initia’, has 
practically a constant velocity, 88Sft. per sezond. The weight dis- 
cherged per minute in pounds avoirdupois may be found by 
multiplying the area of opening in inches by 370 times the we’ght 
per cubic foot of the steam, 


Tue tensile strength of copper is 33,079 lb. at 122 deg. 
Fah.,; 32,187 lb. at 212 deg.; 30,872 lb. at 502 deg.; 26,981 Ib. at 
482 deg.; 25,420 lb. at 545 deg.; 22,302 lb. at 602 deg.; and 
11,054 lb. at 1010 deg. Fah. When alloyed with tin in the pro- 
portion of 8 of the former to 1 of the latter, the tensile strength 
is 50,000 lb. per square inch of section. 

In 1895 there were only seven iron foundries working 
in the South of Russia, which produced 33,675,105 poods of cast 
iron. By 1897 there will be twelve such factories, which will 
produces about 65,000,000 poods of castiron. Besides these, during 
this year there will be working in the Consular district of Taganrceg, 
Russia, according to Mr. Consul Hunt, about twenty iron boiler 
and other such works, which: will export about 78,000,000 poods of 
manufactured goods, &¢., by rail to all parts cf the Empire, 


Att steel used for boilers of steamships constructed 
under L'oyd’s rules is required to have an ultimate tensile 
strength of not less than 26 tons, and not more than 30 tons per 
square inch of section, and the ultimate elongation must not be 
less than 20 per cent. in a length of Sin. It is to be capable of 
being bent to a curve of which the inner radius is not greater than 
one and a-half times the thickness of the plates or bars after 
having been heated uniformly to a low cherry-red, and quenched 
in water at 82 deg. Fah. 


THE greatest feat which has been accomplished in the 
civil engineering line during the past year ia Corea, says a recent 
consular report, is the cutting of what is known as the Pekin Pass, 
a precipitous cliff which blocked the main road to Caina about a 
mile out of Siiul. This undertaking, which involved cutting down 
the solid rock to a dopth of some 20ft. for a considerable distance, 
was carried out at the comparatively small cost of 8000 dols., and 
has greatly facilitated traffic on a road which, being almost impas- 
sable in its natural state, must during centuries have caused incal- 
culable wear and tear to millions of men and animals, 


Tue merchant marine of the United States on June 
30th, 1896, comprised 22,908 vessels, of 4,703,880 gross tons—a 
decrease of 330 vessels, but an increase of 68,000 tons over the 
previous year. Wooden sailing vessels numbered 16,244, of 
2,310,819 gross tons, Iron and steel steamers numbered 880, of 
1,004,113 gross tons. Vessels documented at the Atlantic and 
Gulf ports numbered 16,786, of 2,667,313 gross tons ; at Pacific 
coast ports, 1560, of 437,972 tons; on the great lakes, 2333, of 
1,324,068 tons ; and on the Western rivers, 1229 vessels of 274 527 
tons. Vessels registered for the foreign trade numbered 1257, of 
844,954 tons, of which 244 are steamers. Vessels built and docu- 
mented during the year numbered 723, of 227,096 gross tons, or 
more than double the construction of the previous year. On the 
great lakes 117 vessels, of 108,782 tons, were built. 


Tue coal production of the United States for 1896, 
according to compilation made by Mr. E. W. Parker, statistician 
of the U. S. Geological Survey, amounted to 190,639,959 short 
tons—2000 lb,—valued at the mines at 195,557,649 dols.; against 
193,117,530 short tons, valued at 197,799,043 dols. in 1895, -The 
amount of coal mined in Pennsylvania was 53,771,890 tons anthra- 
cite and 49,101,148 tons bituminous, The average price obtained 
for anthracite at the mines increased from 1°41 dols, in 1895 to 
1°51 dols. in 1896, while the average price for bituminous decreased 
from 86 cents to 83 cents. Illinois is second to Pennsylvania, with 
nearly 20,000,000 tons, and Ohio and West Virginia mined each 
nearly 13,000,000 tons. Alabama comes next with nearly 6,000,000, 
then Maryland, Indicna, and Iowa with about 4,000,0C0 each, 
Kentucky mined a little over 3,000,000, and Kansas, Tennessee 
and Missouri each mined over 2,000,000. Wyoming and Nebraska 
are taken together and credited with over 2,000,000 tons, and 
Virginia, Montana, Indian Territory, and Washington each pro- 
duced over 1,000,000 tons, 


In a report of the Departmental Committee on 
Dangerous Trades several regulations are formulated which, it is 
suggested, should be applied where electricity is used. The defini- 
tion of ‘‘electricity at high pressure” is a direct current of 
700 volts or more, or an alternating current of 350 volts, The 
recommendations include the following regulations :—The frames 
and bed-plates of all generating machines shall be efficiently con- 
nected to earth. The rails, fencing, dynamos, or other generating 
machines, shall be made of wood, or other non-conducting material. 
The floors of all places where it would be possible to make connec- 
tion with metal at high-pressure shall be covered with an insulating 
mat of suitable material, and kept in a state of efficient insulation, 
In switch-rooms and on the front of switchboards, the main 
switches, main fuses, main terminals, omnibus bars, and a!l other 
metallic parts shall be insulated or arranged in such manner as to 
render it impossible for any person by accident or inadvertence to 
touch them. All switchboards erected after the application of 
these rules shall bave at the back a clear space of at least 4ft, 
This space shall not be utilised as a store-room or lumber-room, or 
be obstructed in any manner. Any person at work upon a cable or 
portion of the mains under high-pressure shall wear india-rnbber 
gloves on both hands, and the gloves shall be supplied by the 
occupier, and it shall be the duty of the manager to see that 
they are in a proper state of repair, and are worn by the work- 
people. 

THE question of a proper or desirable unit for rating 
the efficiency of an electric plant is still open, says our American 
contemporary Power. If the pounds of coal per kilowatt hour be 
taken, the question immediately arises, ‘‘What kind of coal!” 
This objection cannot be met by substituting the calorific value 
of the coal and making the unit of comparison thermal units in 
coal per kilowatt hour, for a thousand heat units in one kind of 
coal are more available than in another, so that the question, ‘‘ What 
kind of coal?” still stands. The money cost per kilowatt hour is 
not a correct basis for comparison of efficiencies, except among 
stations which are similarly situated with regard to cost of fuel. 
Professor William 8. Aldrich proposes the kilowatts per million 
thermal units in the steam supplied to the whole station on a basis 
simi’ar to that in vogue for pumping plants. This is an admirable 
system for specifying the efficiency of a pumping engine, and 
would be equally good for a steam dynamo, but aside from the 
difficulty of determining accurately the heat units supplied to a 
station which will always define the heat unit as a scientific rather 
than a popular method, there is the fact that such a rating leaves 
out of account altogether one of the principal features of the 
station, the steam generating plant. Probably the most satis- 
factory popular expression of the efficiency of a station is the 
pound of coal per kilowatt hour, with a statement as to the class 
of coal used. In reporting a test, of course all the data should be 
given, so that the reader may select that unit in which he is accus- 





Colwyn Bay, and Gifford and Garvald are applying again, and ihe 
Echt proposal is an extension of a light railway already granted. 


apparent, 


tomed to think, and so that the reason for the result may be 


pared with 4,859,451 on the same date in 1896, ‘The largest towns | horssless carriages at a price that will bring them 


York, with the result that the market is soon to be supplied with 
Within tho 


j reach of everybody.—Che sura sara. 
A British line of steamers coming through the 
| Mogellan Straits is felt to be much wanted, Mr, Chambers tem; i. 
in a recent consular report on Nicaragua, and there is little doubt 
such trips would pay well, especially during the coffee season - : 
they could return to Europe loaded with ecffee from the different 
central American ports. At present, such English goods that = 
not stand the high freights across the Isthmus of Panama Pog 
have to be first shipped to Hamburg to come out by one of the 
Garman lines, 3 


Tux Chief Commissioner of the Central Provinces of 
Iadia announces the sudden death from cholera, on May 50th of 
Mr. Charles Octavius Leefe, Executive Engineer of the Eastern 
Division. Mr. Leefe joined the Public Works Department from 
Cooper’s Hill College in 1877, and his nineteen years of servieg 
were entirely spent in these provinces. He was, in the first 
instance, employed on railway construction, and afterwards on 
road surveys in the Kalahandi country. Subsequently he was for 
many years in the Pablic Works Secretariat, as assistant and 
under-secretary. : 


It is stated that Mr. H. Bertram Nichols, Birmingham 
has been instructed by the Rural District Council to prepare a 
sewage scheme for Foleshill. The scheme is one of intermittent 
downward filtration and gravitation, The sewage is to be carried 
through sewers, 8in. to 18in. in diameter, by gravitation to twenty. 
two acres of land on the Caludon estate at Sows. The swage 
will then be treated by chemical precipitation in tanks, and aftor 
filtration passed over the land. ‘The estimated cost is £24,000, but 
other expenses will probably bring the estimate to £30,000. Tho 
scheme, says the Contract Journal, amply provides for any increase 
of population during the next thirty years, 


THE U. §. torpedo boat Porter is making a series 
of official trial trips with a board of inspection aboard, According 
to the Enyinecriny News the Porter made the circuit of Long 
Island, a distance of nearly 300 miles, in 12 h, 35 min. running 
time, and in the face of a strong easterly swell and a fresh wind, 
She also made a record of a mile in less than 2 min., and ran 
forty-two miles in 1] h. 50 min. The official report of the trials wii! 
he interesting when it appears. In a later trial it was found the 
Porter could tura in a circle 1100ft. in diameter ; and in reversing 
from full speed ahead to full speed astern, and vice versd, she took 
only 25 sec., and moved less than her own length before gaining 
motion in the other direction. 


Armour plate at £85 per ton having been recommended 
by Mr. Long, Secretary of the United States Navy, the Senate 
Naval Committee has finally agreed to this sum, This committee, 
in its last Congress, fixed the maximum price per ton at £60 after 
an investigation into the subject, but the Bsthlehem and Carnegie 
Companies, the only makers of armour, refused to bid. [oth 
Secretaries Herbert and Long recommended raising the price to 
£80, but this limit was also rejected by the above-named firms, 
and Secretary Long then suggested the compromise price of £85 
perton. This latter limit of price has now been inserted in the 
General Deficiency Bill, shortly to be reported to the Senate, 
The three battleships requiring this armour are rapidly approach- 
ing a stage where the armour is needed. 


Tue Government of New South Wales, says the 
Australian Mining Standard, not unnaturally desire to encourage 
the utilisation of the vast stores of iron ore which abound in the 
Colony. They do not believe in the imposition of a protective 
duty. But there are certain advantages to be gained by 
encouraging the industry which they think are worth a little 
sacrifice, and they, therefore, invited tenders for 150,000 tons of 
steel rails, The only tenderers were Messrs. Hoskins at £7 14+ 
per ton, which is £2 per ton, or 25 per cent., above the English 
price of eighteen months ago. Since that time, however, the 
price of English rails has advanced 18s, per ton, so that the 
colonial tender is believed to be only 15 per cent. above English 
prices, It is not yet decided whether the tender shall be 
accepted, 


In his report upon the trade of Hankow, Mr. Pelham 
Warren points out that, whereas there is a shrinkage in the value 
of the trade of the port during 1896, British shipping has been 
able to make headway. Out of a total tonnage of 1,686,387 tons, 
1,026,310 were British—7.e., an advance of 67,267 tons on the 
previous year. This is pleasant at first sight, but a closer examina- 
tion of figures shows that our gain is quite small compared to the 
success of foreign shipping, and quite disproportionate to the 
assured basis from which we worked. We have, in fact, practically 
ceased shipping tea from this port in British vessels, whereas large 
consignments are carried both to London and to Odessa in steamers 
belonging to the Russian Volunteer Fleet. The volume of coast 
and river trade bas increased, but British tonnage suffered from 
foreign ‘‘ tramps,” 


Tue ‘‘Compagnie Nouvelle du Canal de Panama,’ 
formed in Paris in 1894 with a view to continue and complete a 
ten-lock canal rising to a maximum altitude of 133ft. 8in., in 
lieu of the original sea-level scheme of M. de Losseps, has made 
relatively good progress with the small capital at its disposal, and 
the reduced canal trough or “‘cunette” in the Emperador and 
Culebra sections is now assuming definite proportions, Although 
the end in view was the final completion of the canal, yet it could 
hardly have been supposed that this monster undertaking would 
be completed and opened to maritime traffic with the compara- 
tively small sum of £2,500,000, of which only £1,200,000 was to 
be spent upon the canal proper. The work undertaken, according 
to the Railway News, is of a purely experimental character, with 
a view to demonstrate the feasibility of the lock canal, and consists 
of a watercourse, 98ft. bin. wide at its surface, with half that depth 
of bed. 


In reply to their advertisement, the Town Council of 
Worcester received twenty-twoschemes for the disposal of thesewage 
of the city, the estimates ranging from £5000 to £62000. These 
schemes were referred to Mr. G. Chatterton, M I.C.E, and pur- 
suant to his advice the premiums referred to in the advertisement 
have been awarded as follows:—First premium of £125 tothe authors 
of the scheme marked ‘‘P.”, Messrs. Fredk. Baesley and Son, 11, 
Victoria-street, Westminster ; second premium of £75 tothe author 
of scheme marked ‘‘X.”, Mr. R E. W. Barrington, Lichfield-street, 
Wolverhampton ; and the third premium cf £50 to the authors of 
scheme marked ‘* Y,”, Messrs. Hinnell and Murphy, Corporation- 
street, Manchester. Messrs. F. Beesley and Son’s scheme provides 
for conveying the sewage from the Diglis outfall by a syphon 
under the river to the west side, connecting the St. John’s 
outfall with the same sewer, and thence to a pump well on the 
site purchased by the Council at Bromwich, the sewage being 
pumped by steam engines, and dealt with chemically by precipita- 
tion in tanks, the effluent being filtered through coke-breezs 
filters, then run over 17 acres of the irrigation ground before its 
discharge into the river, the sludge being dealt with by sludge 
presses. The dry weather flow is taken at 2,000,000 gallons per 
day, andin wet weather 10,000,000 gallons. The estimated cost 
of the works is, according to the Oontract Journal, £48,165, and 








the working expenses £2210 per annum. 
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\DVANCES MADE IN THE MATHEMATICAL 
“ @™HEORY OF NAVAL ARCHITECTURE.* 


By Sir EDWARD J, Keep, K.C.B., F.R.S., Vice-president, 


Ay the first mesting of this [astitution on March Ist, 1860, the 
i te Dz. Woolley, who was ia the highest degree qualified for the 
sak read a paper on ‘Tine Peesont State of the Mathematical 
Taeory of Naval Architecture,” in which the whole ground covered 
py the title was well surveyed, It waa possible at that time for a 
pe like him to go hastily over the field of scientific naval 
architecture, for its advancement, in all the generations that had 
one before, had not carried it beyond the grasp of an individual, 
. the compass of a single discourse. The Council of the Institu- 
tion, in this year of great commemorations and congresses, has 
thought it well to impose upon me the task of presenting a brief 
notice of the progress made in this field during the existence of the 
Institution, and as the subject is so extensive, I will spend no time 
on apologies for undertaking the duty cast upon me. Such a 
gummary of actual progress can have no claim to novelty, or to any 
other merit than that of a generous notice of the labours of others ; 
but, however imperfect, it cannot fail to illustrate the fact that, 
if the Institution of Naval Architects has powerfully assisted, as | 
am sure it has, in advancing the theory of our profession from its 
state in 1860 to its present condition, then has it taken a very 
important part indeed in that scientific expansion which is perhaps 
the greatest glory of our Sovereign’s reign. 

The mathematical theory of naval architecture naturally 

separates itself into the following divisions:—(1) The science which 
deals with the strains to which ships are subjected at sea, and 
with the provision of the strength necessary to withstand them : 
2) the science which regulates dimensions, forms, and weights, so 
that vessels may float under all conditions with due displacement, 
draught of water, aud stability ; and (3) the science which pro- 
vides for so adapting form to fluid resistances that vessels may be 
propelled, either by external or by internal forces, with due 
economy and security, 

The first of these divisions occupied no part of Dr. Woolley’s 
paper, but | have introduced it here because of the great 
importance it has assumed in these days of long and large ships. 
A fall exposition of its principles would have to start with an 
investigation of all the strains to which ships are subjected, and to 
comprise a theoretical explanation of the manner in which these 
ara all provided for. ‘This investigation has not, within my 
knowledge, yet been made or even attempted in any connected or 
exhaustive manner. The transition from wood shipbuilding to 
iron, which had made some progress in 1860, has been succeeded 
by the abandonment of iron for steel, and nickel steel now appears 
likely to replace steel; while other alloys, such as bronze and 
aluminium, have occasionally been more or less employed. It 
would be a great advantage, doubtless, were a theory of strain and 
of strength worked out in such a form as to prescribe minimum 
scantlings and proper butt and joint connections for all forms of 
sea-going ships, and for all parts of them, adjustable by means of 
constants to the use of various metals of known strength and 
durability. But the production of such a theory, and its embodi- 
ment in appropriate formulie, is a task reserved for the future, 
and one not unworthy of the labour of some of our younger men. 
All that has been done in this respect during the existence of our 
Institution is to prepare the way for such a theory, and much work 
of this preparatory kind has been accomplished. The ‘‘ Transac- 
tions” of the Institution abound with records of partial investiga- 
tions, calculations, and experimental data. 

In dealing with this particular matter I find it necessary to 
summarise in three or four sentences the early work done upon it. 
A century and a half ago, the famous French originator of so much 
of our naval science, Bouguer, in his “ Traité du Navire,” pro- 
jected estimates of the strains upon ships, of no great value in 
themselves, as his assumptions were very wide of the truth, as he 
acknowledged ; but he nevertheless laid down the system of 
graphically ee ee displacements and weights, from 
point to point, along the length of the floating vessel, which is in 

rinciple what we still do for a like purpose. A few years later 
Baler, who was director of the Prussian Academy of Science, pro- 
duced his famous treatise on rolling and pitching, in which, 
although he dealt but little with staticai strains, nevertheless took 
note for the first time of the longitudinal bending effect produced 
in a ship by the longitudinal pressure on the immersed part. Ina 
latter work—‘‘ Théorie Complitte”—this author again dealt with 
the subject, but like his predecessors, attempted no quantitative 
estimates of strain. Romme followed Bouguer’s line of inquiry, 
and then Seppings, in this cotntry, tock the matter up, but 
advanced it little himself, his practical work on ships, however, 
being referred to our Doctor Young—a man remarkable at the 
beginning of this century for mastery in several branches of science. 
The doctor examined and reported on the subject to the Royal 
Society, giving quantitative results from actual ships, and taking 
into much fuller view than any previous writer the principal gauses 
of straining in ships, The celebrated Dupin reviewed the work of 
Soppings and Young, and cast much light upon the subject. 

It remained pretty much as he left it—so far as I know—until I 
entered upon the subject at the Admiralty in 1869, at a time 
when it had become of great importance, and when I enjoyed the 
signal advantage of having upon my staff, and available for this 
purpose, a naval architect who has since become well kuown to 
fame and has distinguished himself greatly as a designer of many 
of the finest warships in the world—Sir William White—and with 
him our lamented friend Mr. W. John. The line of investigation 
adopted by us, which was of the most practical character that 
could be given to it—our calculations being founded upon the 
graphical representation of the buoyancy and weights, estimated in 
short lengths from stem to stern, of several of H.M. ships of 
different types—developed results very different indeed from some 
of those which had hitherto been accepted, and disclosed con- 
saquences which had not at all been foreseen.+ In the year 1874 
Mr, Wm, John read a paper to this Institution in which he 
summarised this system of inquiry, which I had previously applied 
only to certain of H.M. ships, and extended it to vessels of the 
Mercantile Marine. This paper was followed by another, in 1877, 
from the pen of the same able investigator, who, I may say, after 
receiving the highest available training in H.M. School of Naval 
Architecture, and at the Admiralty, bad become one of the 
leading members of the staff of Lloyd’s Register Office under our 
eminent and valued friend Mr. Martell. In his first paper Mr. 
John displayed, in a remarkable manner, the tendency that then 
existed—when, as now, larger and still larger ships were continu- 
ally coming into vogue—to bring the materials composing them 
under continually greater tensile strains per square inch as the 
ships increased in size, as illustrated in Table A, deduced from 
calculations made on a series of vessels that were at the time fairly 
representative of the Mercantile Marine of this country. 

All these vessels approximated to the proportions of eight 
breadths in length and eleven depths in length, their scantlings 
representing as fairly as possible those generally adopted at the 
time for first-class vessels. After also estimating the strength of 
some vessels above 3000 tons, the author was induced to believe 
that their maximum tension ranged in many cases between eight 
and nine tons per square inch. ‘‘In a vessel over 400ft. long, 
whose strength | investigated quite recently, I found the maximum 
tension 8°85 tons, These forces,” he said, ‘‘are not sufficient in 
themselves to cause rupture in a vessel well built of good materials ; 








,. Read at the International Congress of Naval Architects and Marino 
Engineers at the Imperial Institute. 

t These investigations were published in extenso in the “Transactions ” 
of the Royal Society in 1871, and were pretty fully reproduced in ‘‘ Naval 
Science,” vols. 1 and 2. The summary of them given at the commence- 
ment of Mr. John’s paper of 1874, about to be mentioned, though brief 
and imperfect, absolves me from the necessity of repeating hore any of 
these investigations or of thoir results. 


but they may be sufficient to cause very considerable straining, 
which, if not attended to in time, must weaken the vessel to the 
point of danger.” As ships at that time were mostly built of iron, 
of which the tensile strain did not, as a rule, exceed, or much 
exceed, twenty tons per square inch, itis obvious that the factor of 
safety was not more than two and a-half, and, therefore, much 
below that assured to structures on land. The late Sir William 
Fairbairn—no mean authority of his day—ian his work on “Iron 
Shipbuilding,” advised that the strain brought upon the material 
should not exceed one-fourth or one-fifth of its ultimate strergth, 
on account of the fact that the changes of strain are not merely 
effective as regards their amount, but also as regards their direc- 
tion, His final conclusion was that, with iron, a strain of five tons 
per square inch on the material, acting alternately in opposite 
directions, would at least injure, if it did not ultimately fracture, 
the material after a great number of alterations. Professor 
Rankine also considered that the strain should not exceed one-fifth 
of the ultimate strength. 





TABLE A, : 
Maximum tension on 
Tonnage of the upper works in 
vessel, tons - sq. in. 
ee ans, Coy sande «eal aa ae we ame ae ee 67 
de eede ew OG, (OC) ret Oe Lee) See 
300 3°09 
400 3°55 
560 3°95 
600 as. oe ee. we a a eee 3°72 
(RS Pee ney seg eee 4°57 
809 eae "ae. toe na item hee eet, 4°59 
900 4°8 
1000 5°19 
1500 5°34 
2000 5°9 
2500 7°08 
3000 8°09 


The first paper of Mr. John’s-had nothing of the alarmist 
character about it, erring, if at all,-the other way; for, after 
discussing in detail a ship the tension uppn whose deck stringer 
plates rose to more than eight tons in some conditions of lading and 
some states of the sea, he refused to pronounce her as unsafe, or 
dangerously weak for the trade she was in, or even to say that 
‘* she is a weak ship as ships go,” alleging that she had for years 
been dding her work in an unexceptional manner, and acknowledg- 
ing that we did not often hear of vessels breaking in two afloat. 
He confessed, however, that ‘‘ we are trespassing on the margin of 
surplus strength to an extent which creates in my mind an 
uncomfortable feeling.” In his later paper he had to acknowledge 
that several cases of vessels breaking asunder at sea had come 
under his notice, and he investigated very fully the case of a com- 
paratively small vessel—210ft. by 25ft.—which broke in two from 
the excessive amount of compressive strain cast upen her upper 
deck at sea, This was a vessel of light draught, and the sagging 
strains when she was stretched across the hollow of a wave of her 
own length were by far the greatest strains to which she was 
exposed. It was acase analogous to, but much worse than, that of 
the Victoria and Albert given in my own Royal Society paper. 1 
will only add in this connection that Mr. John very properly 
drew attention to the great difference that undoubtedly exists 
between the case of land structures exposed daily to the fatigue of 
enduring the maximum weights and strains, and the case of a sea- 
going ship which has only to endure them occasionally. The point 
is so vital to a just appreciation cf the matter as he left it—and I 
do not think this aspect of it has been much advanced since—that 
I add the following paragraph from his second paper:—‘‘ In 
engineering structures of iron, 5 tons par square inch would be 
considered quite as high, and in many cases higher, than it would 
be prudent to go with the working load; butthis would be for an 
everyday load, and there is a marked difference between such cases 
and the exceptional strains of a ship. For ordinary working loads 
and fair weather strains, perhaps no engineering structures in 
existence have larger margins of surplus strength than iron ships, 
and this helps them the better to bear exceptional strains. There 
are, of course, limits which should govern the margin of safety 
against exceptional strains, but it is a difficult matter to deal with 
them, and they can only be arrived at by very careful attention tc 
the teachings of experience and an accurate investigation of the 
facts bearing on the subject as they arise.” 

It would be leaving the general question of our recent progress 
in respect of strain and strength in a very imperfect condition if I 
failed to take passing note of three remarkable papers submitted 
to the Institution in the years 1882, 1890, and 1894 respectively by 
three naval architects, two of whom have unhappily been taken 
from us. I referto the papers “ On the Transverse Strains of Iron 
Merchant Veszels ” (1892), by the late Professor Jenkins and the 
late Mr. T. C. Road ; another (1890) having special regard to ‘‘ The 
Distribution of Shearing Stress over the Transverse Section of a 
Ship,” by the former ; and a third (1894) by the late Mr. Read and 
another accomplished member of Mr. Martell’s staff at Lloyd’s 
Register Office, Mr. Stanbury, exhibiting certain detailed verifi- 
cations and limitations of well-kaown formule of stress and strain, 
and I gladly avail myself of this, the tirst, opportunity which my 
paper affords of expressing in general terms the deep obligation 
which this Institution owes, in my opinion, both to Mr. Martell and 
to his predecessors at Lloyd’s Register Office, for the help afforded 
us, from our very first session until now, in every department of 
our work. 

The first of these papers presented the first close mathemati- 
cal investigation of the distribution of transversestrains with which 
I am acquainted, but it was confined to the case of a vessel in dock, 
without cargo, kept upright by breast shores only, and supported 
by the keel alone. The results demonstrated the need of great 
transverse strength in the engine and boiler spaces of a steamship, 
‘‘ where the localised weights of the engines and boilers, and the 
want of support from the deck above, due to the small number of 
beams, increase the strains at the middle line and the bilge.” To 
the second paper I will presently devote a paragraph. The third 
paper, by Messrs, Reid and Stanbury, is an extremely valuable 
one, as it exhibits in much detail the degree of correspondence 
which they found to exist between the well-known stress formule : 
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first in the case of certain rolled Z-frames and channel bars, and of 
certain riveted steel and iron frames with riveted reverse frames ; 
and afterwards in the case of actual ships, The general result 
reached was that ‘‘there appears to be good reason for supposing 
that the actual deflections of a vessel de not differ greatly from 
those which are obtained by calculation.” This result should be 
borne in mind, notwithstanding the admissions which I am bound 
to make in the next paragraph. 

I must now devote a few words, as promised, to the paper of 
Professor Jenkins of 1890, This paper was of much value in 
helping us toassign quantitative values to the ‘‘ shearing stresses” 
exerted at sea upon various parts of a ship’s section, and thus 
indicating both the causes of, and the remedies for, much of the 
weakness which has been observed to exist in parts of vessels, 
chiefly at and above the turn of the bilge. The investigation was 


in this respect founded upon the fact—long before referred to by 
Rankine in his work on shipbuilding—that the shearing stress is 
not uniform cver a section such as that of aship. No exception 
can be taken to the work of Professor Jenkins in this particular. 
But the Professor’s paper points to the necessity of making 
perfectly clear what he seemed not altogether to apprehend}, viz , 
that all the investigations concerning bending moments and inferred 
strains initiated by myself, with the aid of Sir William White and 
Mr. John, were perfectly well known by us—and we thought by 
everyone—to be but approximations to actual moments and strains, 
and subject to modifications whenever, in the progress of science, 
it might become possible (a) to select for each ship the wave or 
waves best adapted to her form point to point, as well as to her 
length ; (4) to so analyse the structure of waves as to determine 
precisely how much upward pressure they exert upon a ship in 
transit across them at each step of the transit ; (c) to determine by 
these and other means the precise variations in the effective forces 
of gravity, if I may so speak, of both ship and water at the crests 
and hollows of the waves selected ; and, generally, to introduce 
ail those refinements, and those quantitative corrections, to which 
our somewhat rough process of assuming for our ship momentary 
statical equilibrium upon wave crests, and in wave hollows, was of 
course liable. I do not hesitate to say that all these obvious 
qualifications of our results were perfectly present to the minds of 
Sir William White, Mr. John, and myself, when we worked upon 
the subject at the Admiralty, and when, almost as soon as they 
were obtained, ovr results were communicated in the form of 
lectures to the students of the Royal School of Naval Architecture, 
so many of whom have done honour to their training. It is most 
necessary to have the approximate nature of such calculations 
clearly understood. Subject to that, the question of shearing 
stresses was not only treated in my Royal Society paper and 
lectures more than twenty years before, but it was even then also 
carried by Messrs. White and Jobn much beyond the bounds of 
such publication as they were then able togivetothem. I believe, 
nevertheless, that Professor Jenkins was the first to bring into 
scientific and quantitative form for the service of naval designers 
the question of the due distribution of strength throughout the 
section to meet the real distribution of the shearing stresses. 

I have made this first division of my paper of some iengtb, 
because I believe the whole subject, as understood and worked out 
in practice in so far as this country is concerned at least, to be the 
product of the pericd covered by the title of my paper—the fruit, 
in fact, of that tree which was so fortunately planted when this 
Institution was founded. It has, nevertheless, to be repeated that 
we are very far from possessing a comprehensive theory of strains 
and strengths, such as might enable the designer at once to appor- 
tion the latter to the former in all cases. This is acknowledged 
by the very highest authorities. At a conference of Naval 
Architects held a few weeks ago in London, I drew attention to 
the remarkable nearness that exists between the strengths of ships 
and the estimated strains at sea to which they are subjected, 
pointing out that shipbuilding practice presents us with no such 
large ‘‘ factors of safety” as we all require in bridges and other 
land constructions. Sir William White and other speakers truly 
pointed out that practical experience has made it certain that no 
such large factors of safety are really requisite in ships, But it 
seems equally certain that no one can say at present what the 
factor should be, even as regards longitudinal strength, and its 
determination is one of the results to which we may confidently 
look forward. 

In coming next to the regulation of dimensions, forms, and 
weights of vessels in order that they may float with the necessary 
draught, displacement, and stability, we enter upon a division of 
the subject which itself naturally separates into two sub-divisions: 
viz., calculations of immersion with the vessel at rest, or presumed 
to be so; and calculations of movements under the influence of 
disturbing forces, other than those of propulsion. 

The calculation of the volume of a ship’s immersion has under- 
gone some development since the Institution commenced its 
labours. The field, however, is a somewhat limited one, and no 
revolutionary or large changes have been, or can be, effected. In 
our first paper (1860), Dr. Woolley presented us with a novel and 
elegant method of his own for estimating the cubical contents of 
a solid body bounded on one side by a surface of varying curva- 
ture. I doubt if that method has ever been sufficiently appre- 
ciated, and put into operation, outside of the Admiralty, although 
it greatly facilitates the calculation of both the displacement and 
centre of gravity, and might be used with like advantage for 
calculating the internal capacity of a ship. In 1865, a lamented 
former secretary of the Institution, who was also Principal of the 
Royal School of Naval Architecture more than once, thelate C. W. 
Merrifield, presented us with aseries of papers or notes upon this 
section of the geometry of cur subject, bearing testimony to the 
value of Dr. Woolley’s contribution to it as being ‘‘ one of the most 
interesting and useful additions to our rules of calculation which 
have been given during the present century.” He claimed for it 
a degree of accuracy considerably in advance of any measure- 
ments which the shipbuilder can obtain from either his drawings 
or his frames, and, acting in concert with the doctor, extended 
the principle to a triple integral. Just as Simpson’s first rule 
applies to the cubic parabola, and Dr. Woolley’s to the cubic 

raboloid, Merrifield’s rule applies to the ternary cubic. The late 

ir, H. J. Purkiss—whom we lost by a deplorable accident in the 
very flowering of his great mathematical talent—taking note of 
the work of Woolley and Merrifield, sought out a general formula 
for a multiple integral, of which the Simpson, Woolley, and Merri- 
field rules would be but particular cases, and obtained an expres- 
sion which proved equivalent to Simpson’s first rule when the 
variable was but 1, to Woolley’s rule when the number of variables 
was 2, and to Merrifield’s when the number was 3. It clearly 
exhibited the connection between those three cases, and showed 
that their resemblance was not accidental. The other papers of 
Merrifield were, ‘‘ Oa Successive Integration, Arranged so as to 
Yield Ordinates for a Scale of Areas;” and on ‘‘ The Measure- 
ment of Curved Surfaces by means of Ordinates.” These papers 
gave brilliant expression to the ability with which Mr. Merrifield 
brought his great mathematical powers to bear upon problems 
which are of profound interest to our profession, and not without 
value in other professions. Mechanical aids to the calculation of 
areas have so much reduced the actual work and time required as 
to diminish greatly the relative advantages and disadvantages of 
the respective geometrical methods of estimating areas and volumes, 
I refrain from discussing the estimation of weights in a ship 
design as it isan arithmetical rather than a mathematical matter. 

The calculations of stability—coming now to that—have under- 
gone great improvement in this country since the commencement 
of our work as an Institution. In his paper of 1860 Dr. Woolley 
sketched in clear outline the work of Dupin, giving the charac- 
teristics .and relationships of the various loci of the centres of 
buoyancy, the centres of gravity of the water-line planes cutting 
off equal displacements, &c. In order to acquire a just conception 
of the progress made since, we must carefully bear in mind that 
we have had no new elements and no new principles to deal with 
since 1860; all that could be done was to present the old materials 
in new aspects or in new combinations, having due regard to the 
improvement of the practical calculations; for in every ship, or 
ship-like floating body, detailed calculations, or equivalent mecha- 
nical experiments, must be made to suit the particular case pre- 
sented, if they are to be more than approximate. It is only in 
theoretical cases, such as those of bodies of symmetrical form, or 





* p = the stress at any particular point ; 
y = the distance of the point from the neutral axis ; 
M = the bending moment of the impressed forces ; 

I = the moment of inertia of the section of the beam through the 
point, and perpendicular to the neutral axis, about a line through the 
neutral axis, at right angles to the forces bending the beam ; 

E = the modulus of elasticity of the material of which the beam is 
composed ; and 

e = the radius of curvature of the neutral axis of the beam under the 





loads, 





+ In Professor Captain Kriloff’s admirable paper of last year, on “A 
New Theory of the Pitching Motion of Ships on Waves,” referring to my 
investigations, it was asked, “Is the approximation so obtained suffici- 
ent ?” in other words, ‘‘ Is it possible to neglect the inertia of the ship's 

itching motions?” If the gallant Professor had consulted my Royal 
Bociety paper he would have found this matter discussed on page 445 and 
onward. It was distinctly pointed out that increased strains would 
result from the vertical movements of the ship and the sea respectively. 





He is perfectly correct in his own views upon the matter ; but he failed 
to observe that they had been anticipated. 
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in as approximations, that exact calculations can be dispensed 
with. 

Ushould like, before advancing with this section of my paper, to 
say that there are some difficulties of definition and nomenclature 
in this matter that it is necessary to take note of. I will mention 
them very briefly. In this country it was long understood that, 
for an ordinary ship, floating in the ordinary manner, there was 
but one ‘“ metacentre,” viz., that due toa slight inclination from 
the upright. It was necessarily situated in the vertical centre line 
of the ship. Of late years some persons have fallen into the habit 
of speaking of a large number of other points as metacentres, 















































































of other points, theirs being quite differeat points from ours. Let 
me illustrate this, for confusion in respect of elementary matters 
is a very bad form of confusion. 

The annexed simple diagram—Fig. 1— illustrates both the error 
we commit, and the difference between French and English 
practice, In this figure, M is the point which we all agree to call 
the metacentre, and isa metacentre proper. B is the correspond- 
ing centre of buoyancy in the upright position; B,, B., and B are 
other centres of buoyancy at successively greater angles of inclina- 
tion. The lines B, L,, B, L., Bs L; are radii of curvature of the 
curve of buoyancy at the points B,, B,, and B, respectively. M,, 
M,, and M; are the points in which these radii cut the original 
vertical axis of the ship B M. Now the French call the points 
M,, M., and M,—and all other such points—metacentres, but 
connect each such point with the angle of inclination to which it 
corresponds, so that no misunderstanding need arise. In this 
country some writers call the points L,, L,, L;, metacentres; but 
they clearly are not so,* and cannot be so called without confusion 











Fig. 1 


in dealing with ship calculations. They are, no doubt, obtained, 
like the metacentre itself, by the intersection of two closely 
adjacent lines through which the buoyancy acts upwards; but in 
dealing with ship calculations it is well to keep the original up- 
right axis of the ship in mind, and to call nothing a metacentre 
that is not situated init. The curve through the points L,, L,, 
L, is really the locus of the points in which a series of these closely 
adjacent lines of upward pressure intersect, that locus being, as 
known to most of you, the evolu/e of the curve of buoyancy. This 
evolute is sometimes spoken of as the ‘“ metacentric evolute.” In 
my writings on the subject I have, for the sake of clearness, called 
all euch points as L;, L,, and L, ‘‘ prometacentres,” as they serve, 
for some limited purposes, at larger inclinations, the same ends as 
metacentres serve in the upright position; and the curve M L, I 
call accordingly the ‘“‘curve of prometacentres.” Such points as 
M,, M., and M,—the French “ metacentres at given angles ”— 
have been sometimes called among us “‘ shifting metacentres,” but 
this designation is not wholly free from objection. In strictness 
there can be but one metacentre for one draught of water; but 
these points have, at any rate, the merit of lying, all of them, in 
the vertical axis of the ship, and reasonable care in the use of the 
words “shifting metacentre” may avoid any very great confusion. 
I fear it is too late to abolish the use of Bouguer’s word ‘“ meta- 
centric” —métacentiiyue—as a designation for the evolute of the 
curve of buoyancy, or to get rid of its other appellations, ‘‘ meta- 
centric evolute” and ‘‘ metacentric curve,” although the fact of 
the metacentre being a point upon this curve is the only justifica- 
tion—and a very poor one—that I can find for these designations. | 
Against one thing, however. I have protested, and do protest, viz., 
the calling of this curve a ‘‘ curve of metacentres,” as some writers 
have done. It is no curve of metacentres, properly so called, and 
that designation must be reserved for a curve constructed to re- 
present the relative positions of true metacentres at different 
draughts of water, which is an altogether different matter. 

Very serious objection has been taken by some scientific writers, 
notably by Professor Osborne Reynolds. to the confusing use which 
undoubtedly exists of the word ‘‘stability” itself. It has been 
pointed out that the word ‘‘stability” is often employed as the 
equivalent for the length of the righting lever, known generally 
as G Z, or for this length multiplied by the weight of the ship. 
Professor Reynolds, at the British Association a few years ago, 
said: ‘‘ In recent literature on naval architecture the term stability 
occurs over and over again in the sense uf rizhting moment, and 
this under circumstances where the context shows the meaning to 
be incompatible with any meaning that can be given to the word, 
for stability must refer to some position in which the ship is stable ;” 
and he went on to develope this objection at some length, par- 
ticularly pointing out, what is perfectly true, viz, that the right- 
ing moment exerted by the buoyancy at considerable angles of 
inclination is often found to be effective, not in restoring the body 
to an upright pcsition, but merely in restoring it to some other 
less inclined position, in which it will remain if left free to do so. 
The truth of this is well known to most of those present, but it 
may be as well to give the curve of stability of an actual ship 
illustrating the case—Fig. 2. Thisship has a negative metacentric 
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| stability in the popular sense of the term, no stability at all when 


while the French also designate by the same word a large number | 





righting moments—which are but conditional measures of rotating 
| forces—as identities with or equivalents of ‘‘ stability,” we reach 
the anomalous position of having, even in a ship of very great 


| she is upright, or that of none at all when she lies free and at 
rest at 20 deg. of inclination. There is nothing in all this which 
presents any difficulty to the expert naval architect ; but, as I have 
lately had frequent occasion to take note cf very incongruous 
views and conflicting.expressions of opinion arising from these 
troublesome anomalies, and have observed judges, counsel, mer- 
| cantile marine officers, and even members of a Parliamentary 
committee, greatly puzzled by them, it seems to me most necessary 
to put people on their guard against them. 
whether we might not, in view of the growing importance of the 
subject, appoint an International Committee for arranging, and, 
so far as practicable, settling, both improved definitions and an 
improved nomenclature for this much cultivated branch of naval 
service, 

I now go on to say that the progress made in the development 
of the doctrines and of the practice of stability since 1860 bas 
| been so extensive that, although I endeavoured to condense my 
work, this one subject covered nearly 400 pages in a volume which 

I devoted to it ten years ago, In educational establishments, in 
the practice of the Admiralty and of the mercantile shipbuilding 
yards, on board ship, and in shipping institutions, the study of 
stability in its most recent forms has exceeded all that could have 

| been anticipated. Three ive incidents contributed so 
strongly to this result that, although I was personally connected 
with two of them, I feel constrained to notice them. 

I refer first to the investigations which led to the production of 
| the now familiar ‘curve of stability.” In this country, certainly, 
| the practical need for detailed measurements of stability at large 

angles had not arisen in 1860, all;ships being more or less high- 
sided, and, therefore, stable enough at comparatively large angles, 
even in the days when all ships were sailing ships.* But when we 
came to consider low-sided sailing ships the matter assumed a 
wholly different aspect ; and when in 1867 or 1868 proposals to cut 
down certain of H.M. ship: to low-freeboard sailing ships were 
made, it became my duty, as Chief Constructor of the Navy, to 
look seriously and responsibly into them. I accordingly deter- 
mined to have the stability of a particular ship—which had been 
named for this treatment—calculated at 5 deg. inclination, and at 
successive intervals of 5 deg. each, until the stability disappeared ; 
and this constitutes the first of the three incidents mentioned. 
Mr.—now Sir Nathaniel—Barnaby was desired to see these calcula- 
tions carried out, and to submit to me the results. Mr. W. John 
was the member of the Admiralty staff chcsen by Mr. Barnaby to 
make the calculations in detail, and when Mr. Jobn had obtained 
the quantitative results it occurred to him to embody them in a 
diagram, with angles of inclination for absciss:c, and the lengths 
of the righting levers—G Z’s—set up as ordinates at their corre- 
sponding angles.+ ‘This diagram was brought to mo with the other 
results, and in April, 1868, I submitted to this Institution a paper 
‘Oa the Stability cf Monitors under Canvas,” in which I gave 
the results, illustrating them with the said diagram, which sub- 
sequently formed Plate VI. of vol. ix. of our ‘‘ Transactions,” 
Toe diagram was afterwards spcken of as a ‘‘curve of stability,” 
and thus the first ‘‘curve of stability”—as the term has since 
come to be understood among us—came to be constructed and 
placed before this Institution and the world. In their joint paper 
of 1871, Sir William White and the late Mr. John said of my paper 
of 1868:—*' It showed conclusively that instability would occur in 
such—low-freeboard—vessels at a very moderate angle of inclina- 
tion, and illustrated the contrast, as regards stability and safety, 
existing between rigged ships with high-freeboard and those with 
low-freeboard. . . . This paper did not succeed, however, in 
impressing members of the profession with the necessity for more 
complete calculations of stability, and the subject remained in 
comparative obscurity until the loss of the Captain forced it into 
painful prominence.” bibs ’ 

This loss of the Captain was the second incident to which I 
referred above, and it will now be admitted that Messrs, White 
and John were true prophets when they added:—‘‘It does not 
seem too much to say that this great calamity will mark an epoch 
in the science of naval architecture.” The paper of those gentle- 
men was one of the early and great contributions to the science of 
the new era; and another, and very valuable one, was made at the 
same meeting by Sir Nathaniel pe pr on the relative influence 
of beam and freeboard on curves of stability, and both the results 
of his investigations, and the illustrative diagrams attending 
them, presented a most impressive view of the dangers of low- 
freeboard when associated with a considerable spread of canvas, 

It unhappily required a further incident, and another calamity, 
to open men’s eyes to the very opposite danger, viz., that cf ships 
capsizing at light draught. In 1883 the Daphne capsized on the 
Clyde during launching, and I was sent down by the Government 
to inquire and report upon the accident. The inquiry developed 
several facts which showed how much need there was for large 
extensions of stability calculations. It proved that ships of modern 
type are sometimes characterised when floating light by very 
abnormal deficiencies of stability in inclined positions. The 
Daphne herself possessed not only small stability, but a slow growth 
of it with increase of inclination. No curve of stability at the 
launching draught had at that time been calculated for any ship. 
Sufficient initial stability had been always regarded in ordinary 
ships as a guarantee of sufficient stability at all angles, Even the 
highest of our authorities at home had assumed this to be the case, 
All this proved, however, to be quite erroneous. 

It has therefore happened, since we commenced our work as an 
institution, that novel professional exigencies have laid upon us 
the necessity of guarding equally against the dangers both of 
deficient and of excessive immersion, and have consequently greatly 
enlarged the boundaries up to the limits of which the designer has 
to work. It will be seen that naval architects have promptly 
cultivated the enlarged field. = ‘ 

One consequence of the earlier incidents above mentioned was to 
excite the educational authorities 
to specia) exertions. At the 
Royal School of Naval Architec- 
ture—of which the high officers 
of the Admiralty were in chief 
control—Sir Nathaniel Barnaby 
first, and his successor in office, 
Sir William White, causad the 
students to apply themselves to 
the work of carrying out elaborate 

J calculations, alike for the purpose 
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height of 6in., and she loils over 20 deg. before she begins to 
acquire an opposing moment. From 20 deg. to nearly 80 deg. she 
has a righting moment of precisely the same kind as any ordinary 
ship; bat this moment only returns her fturard, and not to, the 
upright position. Again, when we speak of righting levers and 





*“ This term is, we think, open to the very serious objection that it is 
not a metacentre—i.e., a limiting position of the ship's centre of gravity, 


neutral equilibrium. It is very likely to be misunderstood by the un- | 
learned or the sciolist. and seems really to have misled.”—Dr. Woolley | 
in ‘* Naval Science,” vol. iii., page 441. | 

+I am, of course well aware that Bouguer headed his fifth chapter | 
‘*On more Extended Investigations in the Metaceytres and the Curve | 
Line which these Points form when the Ship is Inclined,” and that he | 
calls the “ metacentric evolute” the niétacentrique. But Bouguer him- 
self fell into error in connection with this matter, and it is not desirable | 
either to create, or to perpetuate, so confusing a nomenclature. 














- | stability, and that, until four years ago, no calculation had been made 
of the stability of a ship with the upper deck partially immersed.”— 
| Messrs. White and John “‘ On the Calculation of the Stability of Ships,” 


in the true sense of the word, as separating stable from unstable or | &c., in ‘‘ Transactions” I.N.A., 1871. 


record the results in a diagram, just as we record so mavy other measure- 
ments varying from point to point—for example, in calculating the 
volume of displacement by the ordinary rules, having calculated the 
areas of certain bounding sections, we make these areas the ordinates of 
another curve—that he constructed the diagram quite i 
without even intending to submit it; but afterwards 
might find it convenient. for reference, and consequently sent it 
' forward, together with the figures I had called for, and of which it was 


the further purpose of testing, 


I would even suggest 


—_—_ 
ee 


tion of stability, taking as a fundamental assumption the 
identity of the curve of buoyancy with a conte. The iste 
finding the true position of the inclined water-line was got over by 
constructing from the ordinary water-linesa mean section of theshi 
and making out a scale of displacement for this section at varion, 
immersions, The radius of curvature was found by finding th 
moment of inertia of the water-line plane of the given inclination, 
and dividing it by the volume of displacement, as usual, Professor 
Macquorn Rankine improved upon this by assuming that the 
curve of buoyancy is not a conic, but the involute of the involute 
of a circle, the ‘‘metacentric evolute” being thus assumed to be 
an involute of a circle, Dr, Woolley, again, improved upon 
Rankine’s system, while employing the same assumption as he to 
the extent of assuming tkat the portion of the involute of a circle 
lying between any successive radii of curvature practically corre. 
sponds with the corresponding portion of the evolute itself, {1g 
employed a succession of such evolutes, which were calculated in 
their ensemb/e to coincide fairly with the metacentric evolute 
The method was not founded on the principle of finding the 
radius of curvature in any extreme position, but on that of 
obtaining a succession of radii at given finite angles, Although 
it was found that, applying the system to a prismatic body, and 
taking the angular intervals to be 5 deg., the error was onl 
about two per cent., Dr. Woolley nevertheless considered al 
these approximate systems, although fascinating as geometrical 
problems, so inferior to exact methods, that he readily abandoned 
his own as well as the others in favour of M. Reech’s more perfect 
system, of which I will presently make mention. 

In speaking briefly of Admiralty practice in this matter subse. 
quent to 1860, I must do Mr. Barnes, one of our most capable 
professional vice-presidents, the justice of saying that more than 
of his great contributions to the advancement of our stability work 
was made without the stimulus of any precedent calamity, At 
our second annual meeting, 1861, he presented us with a new 
method of calculating the statical and dynamical stabilities, which 
was so clear, so sound, and so practical that it displaced at the 
Admiralty all other methods. Sir William White, ten years after. 
wards, spoke of it as affording the first means which we possessad 
of readily effecting the necessary calculations. In 1864 the same 
authority, Mr. Barnes—who has always brought a rare combina. 
tion of sound mathematics and strong practical sense to bear upon 
such questions—gave us another stability paper, in which he pro- 
posed the application of the longitudinal metacentre to the ales 
lation of changes in a ship’s trim. He also was the first person, | 
believe to devise and publish the ‘‘metacentric diegram,” of 
which | will presently speak. 

The later developments of Admiralty work have been most re- 
markable. In bis paper of 1871 Sir William White, with Mr. 
John, gave us a most valuable account of such modifications and 
extensions of Mr. Barnes’ method as modern conditions had made 
desirable, and of the detailed work of carrying them out; and 
proceeded, with a courage which their experience justified, to 
apply to the illustrious Dupin one or two of those corrections 
which the theorist generously allows the practical man the exqui- 
site pleasure of discovering. A little later—in 1878—Sir William 
White gave us a most instructive discourse upon the geometry of 
the “ Metacentric Diagram,” introduced by Mr. Barnes, and | 
have been gratified, on referring back to this paper, to find how 
skilfully Sir William White avoided that confusion of language 
into which a less expert investigator might easily have fallen. For 
here we have a case of those ‘‘metacentric curves” which are 
wholly different from the others to which I have previously 
referred as bearing precisely the same designation. While those 
previous curves, although called metacentric curves, are nothing 
more, a& we saw, than curves of prometacentres, here, in Sir 
William White’s paper, we have curves of actual metacentres to 
deal with. Such metacentric diagrams have to do with different 
draughts of water, and are employed to show the variations in 
the metacentric height at those different draughts. I much wish 
that time allowed me to do justice to this paper, and to its appli- 
cations to ships both of war and commerce. The manner in 
which theoretical views and actual calculations for ships are 
combined for the improvement of our work, presents in Sir 
William’s paper an example of the best professional work. 
All that I can allow myself to do, for the sake of clearness, 
is to give the following brief description of a ‘' metacentric 
diagram,” and how it is formed.* A series of horizontal lines, 
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wT, w" l’, &. — Fig. 3 —are drawn at heights representing 


oa some convenient scale the various mean dravghts of water 
at which the itions of the metacentres and centres of 
buoyancy have b2en calculated. An oblique line o p is drawn 
across these horizontal water lines, inclined to them at an angle 
45 deg.; and from the points at which this line intersects tho 
respective water-lines are drawn vertical lines, upon which are 
set off, on the same ecale as before, the distances down of the 
centres of buoyancy, }, b’, b’, &c., below the corresponding 
water-lines, and from these centres of buoyancy are set up the 
corresponding metacentres m, m’, m', &c, A fair curve passed 
through all the metacentres so obtained, and another passed 
through all the centres of buoyancy, will respectively be a curve 
or locus of metacentres, and a curve or locus of centres of 
buoyancy. It is often found convenient to have the scale of 
displacement represented on the same diagram. For this purpose 
a vertical line is drawn through the intersection of the oblique 
line before mentioned with the water-line corresponding to tho 
load draught of the ship. From this vertical line are set off, on 
- convenient scale of tons, in a horizontal direction, the 
calculated displacements at the draughts represented by 
the water-lines before used; a fair curve passed through 
all the points thus obtained is the curve of displacement, as shown 
ition of the meta- 


ivi ffect to | | in Fig. 3. From this complete diagram the 
coethnde. = r pe, "of "that centre can ke obtained for any siren displacement, draught cf 
school, the late Mr. Merrifield, devoted himself to the pro- | Water, or position of centre of buoyancy within the given limits ; 
and in like manner, for any given value of either of the latter, the 


duction of methods of approximation for the ready estima- 


* “Tn fact, so far as our knowledge extends, there seems good reason 
to believe that no consideration was given to the range of a ship's 


other corresponding positions can be obtained. 

It will be seen from this description that this metacentric 
diagram deals only with variations of draughts of water, whereas 
the curve of prometacentres deals only with changes of inclina- 


tion. 
(To be continued.) 








+ Mr. John afterwards mentioned to me that he thought it so natural to 
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a mere reflection. In fact, at a discussion at this Institution in 1884, 
Mr. John bimself referred to these particular calculations, explained the 
original method by which he effected the measurement of the righting 
levers at successive large angles of inclination proceeding beyond the 
immersion of the edge of the upper deck, and added :—‘‘ Having 
btained them, and wanting to find out where the stability really 





idered that I 


ished, it was the most natural thing in the world to form a curve out 





of the spots, and that became the now well-known curve of stability.” 








* From “Stability of Ships,” page $2. 
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CRANK AND OTHER SHAFTS USED IN THE | and creating flaws on the surface circumferentially close to coup- 


MERCANTILE MARINE.* 
By Mr. G. W. MANvuEL, R.N.R., Member. 


] HAVE selected this subject, as the failure and breakage of shaft- 
ing in the mercantile marine, though not so frequent, still goes on, 
as recorded by the daily papers, causing loss and detention to the 
shipowner, and anxiety to all concerned, While bringing before 
you the cause of some of those failures, I take this opportunity of 
getting the experience of those of our foreign colleagues now 
visiting us on this important matter. Papers have been read and 
discussed, here and elsewhere, connected with this subject, chiefly 
dealing with the calculations relating to the twisting and bending 
moments, effects of the angles of cranks, &c, It is not my inten- 
tion to trouble you with calculations on this, your Jubilee trip, but 
rather to give you the results of ngotenss of the working of these 
shafts, under the calculations already made for us by the Board of 
Trade and Lloyd’s Register of Shipping, which govern the mini- 
mum dimensions of all these shafts in the mercantile marine of 
this country. I will begin by allowing that all shafts fitted in new 
steamers are likely to be in line, and fair with one another from 
crank to propeller shaft, when the completion of coupling-up is 
done after the steamer is launched and is water-borne, therefore I 
do not take fitting of this description into account. After the 
bearings are adjusted, engines set to work, and the voyage begins, 
and the power to give the required full spsed exerted, then, owing 
to insufficient bearing surface, the oil for lubrication gets squeezed 
out, and the metal of the shaft and bearings gets too close to- 
gether, causing excessive friction ; hot bearings commence, and it 
may be one or two bearing nuts are slacked back, and salt water, 
as well as oil, used for the rest of the voyage, causing the bearings 


to get rough, the shaft is strained by alternate bending, heating, | 


and cooling suddenly, and, when continued, it gets out of line ; 
fractures begin, until the shaft breaks at sea, or has to be taken 
out on arrival in port. I have known the crank pin bearings under 
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these circumstances require renewal after a voyage of only 6C00 
miles, in spite of many gallons of oil wasted, and the main bear- 
ings require to be lined up after ranning half that distance. The 
failure in this case is due to the engine builder, who also may have 
had pressure put on by the owner to get the engines into as little 
space and made as light as ible, added to the rivalry due to 
competition with other Saiien, 

Shaft bearings getting hot.—Allowing that the bearing surfaces are 

of good proportion, damage to shafts occurs from want of proper 
lubrication, or dirt and grit getting into the bearings, and the 
engine not being slowed down or stopped in time, before the heat 
becomes excessive so as to melt the bearing metal. Cold sea water 
is suddenly applied while the surface of the shaft is expanded by 
heat, causing surface flaws to commence by sudden contraction 
locally, or hidden flaws to open out, especially where the shaft is 
made of non-homogeneous material, which may eventually cause it 
to give way, or to be renewed in harbour. The failure in this case 
is primarily due to want of judgment, or neglect on the part of the 
engineer or men in charge. 
_ Unequal loading of cargo,—It has sometimes occurred whén load- 
ing vacant parts of holds adjacent to the engines, that hundreds of 
tons of metal blocks or bars have been put in a short space, with 
ordinary light cargo in same hold ; the steamer’s hull becomes 
locally deflected with such treatment, also the shaft, and under the 
influence of heavy weather combined, the shaft is strained and 
flaws commence, ending as before. This failure is due to want of 
consideration by those in charge of the stowage of the vessel. I 
would here mention that weak engine seatings, defective bearings, 
brittle steel bed-plates and framings supporting the engines, have 
caused the breakage and failure of shafts. These failures are due 
to ship and engine-builders’ designs, 

Twin-screw steamers.—It is well known that engines in these 
steamers, originally designed to lessen the danger of accident, have 
not lessened the breakages of their shafts, though they have been 
able, after the shaft of one engine has given way, to make their 
port with the other engine. I refer more particularly to the large 
class of ocean steamers and also smaller class, both having large 
horse-power. In some cases the shafts have been insufficiently 
supported by the ship’s hull, at a considerable distance from the 
centre of the vessel, their bearings far apart, and the screw shaft 
wagtutaated and exposed to shocks of the sea in bad weather, 
added to the continual strains due to vibration of the ships them- 
selves, which is in some cases considerable, causing alternate elon- 
gation and compression in the direction of the length of the shaft, 











* Read at the International Congress of Naval Architects and Marine 
Engineers, at the Imperial Institute. 


{ 


| except for propeller shafts. 





lings and bearings, which eventually cause the destruction of the 
shaft. These failures are due to inefficient design of hull and 
bearings at the stern part of the vessel, 

Hollow shafts.—Hollow crank and screw shafts have been seldom 
used in ocean-going steamers cf the mercantile marine ; and except 
a test hole bored in the centre of steel shafts forged from the 
ingot to ascertain if there is any cavity in the centre, or what is 
termed piping, which hole does not exceed 2}in. diameter in large 
shafts, made by the manufacturer, these shafts are generally solid 
shafts, Shafts generally give way from flaws near the surface, and 
would give way earlier at sea if they were hollow and not sup- 
ported by the metal next the centre. I have seen several solid 
shafts with serious flaws extending inwards 3in. from the circum- 
ference bring the vessel full speed into port, whereas if made 
hollow they would have broken at sea. In cases where hollow 
shafts were used they gave out at cea. Failures in these cases are 
through design, Where improvements have been made to remedy 
the defects I have mentioned, ocean-going steamers are now driven 
at fall speed on a voyage of 12,000 miles with no salt water o2 the 
bearings for years, and free from mishaps. I may here ray that 
the use of triple and quadruple engines, by reducing vibration as 
compared with the irregular motion of the two-crank engines, 
tends to increase the life of these shafts, and that part of the 
power formerly wasted in vibrating the vessel is now utilised in 
propelling it. In spite of all these improvements relating to 
design, there remains the serious question of defective and variety 
of quality of the material which these shafts are composed of, and 





many have given way at sea and also been condemned through no 
other cause than original defects in material and process of con- | 
struction. 

Shafts made of iron.—Iron is now less used, especially for crank 
shafts ; steel is gradually taking its place in ocean-going steamers, | 
Iron shafts are, I may say, made up | 
of thousands of small pieces of selected iron, generally termed | 
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IN CRANK AND PROPELLOR SHAFTS 


DEFECTS 


scrap, cuttings of old iron boiler plates, good navy ship iron, 
cuttings off forgings, old bolts, horse-shoes, angle iron, all welded 
together, forged into billets, re-heated, and rolled into bars, cut 
into lengths, and formed into slabs of suitable size for welding up 
into the shaft. Before the use of steel generally, ccnsiderable im- 
provement on the old method of fagoting, so-called, has been 
made, more powerful forging hammers used, along with more 
suitable furnaces and fuel ; still, with all this care, I may say there 
is not an iron shaft without flaws or defects more or less, and when 
these flaws became placed during the construction of the shaft, in 
proximity to the greatest strain, and though there was no hot 
bearing—which no doubt would have made matters worse—they 
often extended until the shaft became unseaworthy, and, after all, 
the best wrought iron that could be made of the finest scrap from 
the best qualities of selected brands, iron shafts are 60 per cent. 
inferior in strength to the best mild cast steel made on the open- 
hearth system, cast into ingots, and forged down under the 
hydraulic hammer or press, 

Shafts made from forged steel scrap.—Atter the introduction of 
mild steel for the construction of vessels there resulted an accu- 
mulation of cuttings from ships’ plates, &c., and it was then con- 
sidered desirable and economical to work this scrap steel into 
piston-rods and shafts, But shafts made in this manner, though 
stronger than iron, as regards tensile strength, contained similar 
defects to that of iron, added to inequality of the material, in 
some parts hard and in others soft; also being made up of 
thousands of pieces, some of different steels, and the presence of 
dirt, &c., along with the fact that steel requires more care in 
welding than wrought iron, the shafts and piston rods made in 
this manner were found inferior to that made of good homogene- 
ous steel forged from the ingot, or even good wrought iron, and 
some gave way. 

Shafts made from cast steel.—I may here state that in the P. and 
O. Company’s service steel was used for crank shafts forged from 
the ingot as far back as 1863, then manufactured in Prussia by 
Messrs, Krupp, and generally known as me steel ; the tensile 
strength was about forty tons per square inch, and, though free 
from flaws, they broke without warning. This steel was too 
brittle to withstand the strains of the engines, and its use was dis- 
continued in the service and iron shafts again resorted to. Great 
improvements have been made by Messrs. Krupp since then, and 
I am informed that their shafts are now of pes ter quality. 

Shafts made of cast steel, unforged.—Attempts have been made to 
manufacture crank and other shafts machined direct from the 
mould after being annealed. The result Fr ended in 
failures, as the material was wanting in that ductility and tough- 














ness necessary in crank and other shafts, and I think they are now 
seldom used. 

Mild steel forged shafts —The term mild steel applied to shafts in 
@ general manner does not in my experience represent the con- 
dition of the shaft, for I have found there are very great differ- 
ences in the value and quality of mild steel, even as much as I 
found in wrought iron, depending largely on the qualities of the 
iron used and the chemical and moulding operations of converting 
it into steel, and also the amount and description of mechanical 
work applied when being forged into shafts. I attach a table 
showing these differences by actual test—Tables I. and II. Mild 
steel was first used by the P. and 0. Company in 1880, the dimen- 
sions of the shafts were limited by the same rules as those for 
wrought iron shafts. The steel was made by the best makers, 
having a tensile strength of 24 tons per square inch, it being then 
considered inadvisable to exceed this limit on account of former 
experience with high tensile steel. The shafts made were crank 
shafts, and are still running, have been in use seventeen years ; 
up to the present date no flaws of any description have been seen. 
The engines have been tripled, using the same shafts and bearings, 
and the working bynes increased. The percentage above the 
Board of Trade and Lloyd’s rules, which fix the minimum size, is 
24 per cent.; a percentage above must be allowed, and has been 
the experience of all shipowners, varying from their record of 
mishaps and losses, and condemnation of shafts by the surveyors 
of the Board of Trade and Lloyd’s Registry. Since these shafts 
were first used the tensile strength of mild steel has been gradually 
increased, and we are now using it at thirty-two tons per square 
inch, possessing equal, if not more, ductility and toughness, to en- 
dure even greater strains than formerly. This has been arrived at 
by continued improvement in the manufacture by the makers, so 
that the percentage allowed above the rulesis now reduced to only 
6 per cent., leaving a very slight margin (Table III.) I mention 
this as there is an opinion that the reason some shafts are so free 
from mishaps is owing to their dimensions being so much above 
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the rules that regulate those sizes, instead of to the superior 
quality of the material used (Table II.) The table given shows 
the results of steel tests made from 1880 up to the present time, 
independent of that done by the Board of Trade and Lloyd’s, 
which vou will find interesting. 

Propeller shafts.—These shafts until lately have mostly been 
made of good wrought iron ; steel, where it has been used in stern 
tubes and outside, where exposed to the action of sea water, has 
in many instances been reduced in diameter in a very short time, 
and in some cases the shafts have given way, and in others had to 
be taken out through corrosion. There is no doubt that steel, 
when exposed to sea water, corrodes more rapidly than wrought 
iron. Where steel is used and protected from the action of sea 
water it can be used with advantage. Different methods have 
been adopted to protect the steel. I give you one which has been 
so far successful. The best method would be to make the gun- 
metal covering in one piece, but this is an achievement not yet 
reached in large marine engineering practice. Before explaining 
the ne and tables would add a few words about nickel 
steel. 

Nickel steel.—This has been lately used for the construction of 
shafts, and, while possessing a higher tensile strength, about 40 
tons, it also possesses increased ductility and toughness. But, as 
the price of this material is above that of the best mild steel, the 
shipowner would gain nothing by its use unless a corresponding re- 
duction was allowed in the diameter, and, consequently, the weight 
of the shafts, for which purposes a modification of the Board of 
Trade and Lloyd’s Rules would be desirable ; this should only be 
granted on condition that a more severe test be applied than those 
at present, so that good and bad steels may be easily distinguished. 
In 1881, when mild steel was coming into use for thafts, in order 
to compare its value with the usual and best wrought iron, I had 
test pieces cut out of iron and steel shafts, made to the same 
dimensions, and tested in the same ; the di wero 
ljin. square by 13in, long, as per sketch. 

No. 1, cut from a rolled bar of best Staffordshire iron, not 
machined, broke at one blow. No. 2, cut from large chain iron, 
forged down to size and machined, broke at twenty blows. No. 3, 
cut from a new best wrought iron crank shaft forging, ‘‘ machined 
only,” broke at eleven blows. No. 4, cut from a new best mild 
steel crank shaft forging, and ‘‘ machined only ” stood sixty blows 
before breaking. These simple tests showed the great superiority 
of mild forged steel above that of the best forged iron for the 
construction of shafts. 

After an experience of sixteen aa. I have neither flaws nor 
breakages to report, while gradually reducing the margin of safety 
of these steel shafts from 24 per cent. to 6 per cent. I give 
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Tables I, and II. with more particulars of these tests of wrought 
iron and steel. Table III. gives the gradual reduction of the 
factor of safety to present date. I have some specimens here to 
show you, from which you will readily distinguish gooi and bad 
material, wrought iron and steel. I conclude by stating that, 
amongst the many improvements in marine machinery made dur- 
ing the last sixty years, none has added so much to the safety and 
efficiency of ocean-going steamers as the manufacture of mild 
forged steel made by the best English makers. 


TABLE I.—Tests of Wrought Iron Used for Shajis. 
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Best | double rolled scrap 44cw|t. blooms 
18°6 24°3 | Good 17 18 12 
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| Good 21 32 | 

















22 25 | | Cc 
22-9 23 ee ae 14 | 12 TEO 
21°9 25°7 ab 2. | 12 P 
22°83 26°7 Fae foe 4 ae C 
22-4 86 | 4 | 22 30 | 12 P i 
2 o7- = 4 piston rod, 
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TaBLE II.—Tests of Steel. 
Elongation Fall of 
Tensile. Fractured) Broke. A 
Tons. in 5in. Bend. Blows. | Blows. |10 cewt. in 
per cent. | inches. 
24 = Good ss | 6 @olU|) (lig 
27 25°9 ‘- “= be 12 
28 21 ” 26 82 12 FO 
29°1 26°1 ” 67 80 12 C+ 
29°6 28°4 9 71 78 12 
9 °7 7*1 ’ 7 86 12 D+ 
*30°7 25°2 s b» 75 89 12 A+ 
32 26 i 70 89 12 
33°2 26 99 74 84 12 


* After being nicked all round with a chisel, this piece (A) was broken 
under a heavy hammer and stood 22 blows. 
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IRON AND STEEL INSTITUTE. 


THE following outline programme of the Cardiff meeting, which 
takes place on August 3rd, 4th, 5th, and 6th, has just been 
issued :— 

The following papers have been offered for reading : — 

(1) ‘‘On Passive Iron.” By J. S. de Benneville, Philadelphia. 

(2) ‘*On the Diffusion of Sulphides through Steel.” By E. D. 
Campbell, Ann Arbor, Michigan. 

(3) ‘*Oa the Manufacture of Tin Plates.” 
mond, Penarth. 

(4) ‘*On a Spectroscopic Analysis of Iron Ores.” By Professor 
W. N. Hartley, F.RS., and Hugh Ramage, Assoc. R.C.Sc.I., 
F.1.C., Royal College of Science, Dublin. 

__(5) ‘On Improvements in Shipping Appliances in the Bristol 
Channel.” By Sir W. T. Lewis, Bart., Member of Council. 

(6) “On the Iron Industry of Hungary.” By D. A. Louis, 
F.LC., London. 

(7) “On a Thermo-Chemical Study of the Refining of Iron.” 
By Professor Honoré Ponthiére, Louvain. 

(8) ‘On Carbon and Iron.” By E. H. Saniter, Wigan. 

(9) ‘*On Some Mechanical Appliances at Penarth Docks.” By 
T. Hurry Riches, M. Inst. C.E., Cardiff. 

(10) ‘*On the Application of Travelling Belts to the Shipment of 
Coal.” By Thomas Wrightson, M. Inst. C.E., Thornaby-on-Tees. 

Tuesday, August 3rd.—9 a.m.—Secretaries’ office open. Meet- 
ing of Council. 10 a.m.—Reception of the President, Council, 
and Members of the Institute, by the Worshipful the Mayor of 
Cardiff (Alderman E. Beavan, J.P.), by Sir William Thomas Lewis, 
Bart., chairman, and by the Members of the Local Reception 
Committee, in the Lecture Theatre. Reading and discussion of 

ers, 1 p.m.—Adjournment for luncheon at the Park Hall 
hens the street), by invitation of the Monmouthshire and South 
Wales Coal Owners’ Association, Colonel J. Williams, chairman. 
2.30 p.m.—Special train will leave the Rhymney Railway Station, 
and by invitation of the Bute Docks and of the Dowlais Iron 
Company, the Members will be conveyed to view the Bute Dock, 
the Cardiff-Dowlais new works, and other works at the Docks. 
Members can retarn to the train, or proceed to their hotels by 
means of tramcars or cabs, from Bute-street at the Docks. 
7.30 p.m.—Conversazione and reception by the Worshipful the 
Mayor and the Mayoress, at the New Free Library and Museum 
(evening dress), A room will be reserved for dancing from 9 to 

.m, 

Wednesday, August 4th.—l10 a.m.—Reading and discussion of 
papers. 1 p.m.—Luncheon in Park Hall by invitation of the 
President of the Cardiff Chamber of Commerce, the Right Hon. 
Lord Windsor, Lord-Lieutenant of Glamorganshire. 2.30 p.m.— 
Special train from Queen-street Station, by invitation of the Taff 
Vale Railway Company, to visit Penarth Docks, returning vd 
Railyn and Llandaff for the convenience of any Member desiring 
to visit Melingriffith Tinplate Works, 5.26 p.m.—Arrive at Cardiff, 
Queen-street Station, 6.30 p.m.—Dinner in Park Hall, by invi- 
tation of the Taff Vale Railway Company (evening dress). 9 p.m.— 
Ball in the Exhibition Buildings, Park Place, by invitation of the 
— Honourable the Marquess of Bute and the Marchioness of 

ute, 

Thursday, August 5th.—Excursion A: 19.15 a.m.—Special train, 
kindly provided by the Rhymney Railway Company, will leave 
Rhymney Railway Station for Dowlais. 11.30 a.m.—Arrive at 
Dowlais, where the Works will be visited. Alternative Excursion 
B: 10.15 a,m.—Special train, kindly provided by the Taff Vale 
Railway Company, will leave for Merthyr. 11 a.m.—Arrive at 
Merthyr, where the Cyfarthfa Works of Messrs, Crawshay Bros., 
Limited, will be visited. 2p.m.—Members with A and B excur- 
sions will meet at the Drill Hall, Merthyr, where luncheon will be 
provided by invitation of the Dowlais Iron Company and Messrs. 
Crawshay Bros., Limited. 3.50 p.m.—Members of group A leave 
Great Western Railway Station, Merthyr, arriving at Cardiff, 
Rhymney Railway Station, at 4.40 p.m. 4 p.m.—Members of 
group B leave Great Western Railway Station, Merthyr, arriving 
at Cardiff, Taff Vale Station, at 4.50 p.m. 7.30 p.m.—Welsh con- 
cert at Park Hall by invitation of the Local Committee (evening 
dress). From 8.15 to 9 p.m. there will be an interval for refresh- 
ments and smoking on the terrace. The first part of the concert 
will be rendered by the Royal Welsh ‘Ladies’ Choir, assisted by 
leading local lady vocalists, and will conclude with a short recital 
on the great organ. The second part of the concert will begin at 
9 p.m., with a short organ recital. This will be followed by the 


By George B. Ham- 


Friday, August 6th.—9.40 a.m,—Special train, kindly provided 
by the Great Western Railway Company, will leave Cardiff. 
9.58 a.m.— Arrive at Newport. 10.10 a.m.—- Embark in saloon 
steamer, by invitation of the Chairman and Board of the Harbour 
Commissioners, with the co-op2ration of the Chamber of Com- 
merce and of the Mayor and Corporation. Light refreshments on 
board, by invitation of Colonel Williams, Chairman of the Harbour 
Commissioners. The steamer will proceed down the river, calling 
at Alexandra Dock, where light refreshments will be served at the 
Dock Office at Pierhead by invitation of the Directors. 12.30 p.m.— 
Leave Newport River for Barry Dock. 1.45 p.m,—Arrive at Barry 
Dock. 2 p.m.—Luncheon by invitation of the Barry Dock and 
Railway Company. 2.45 p.m.—Proceed to view the Decks and 
Works. 5.15 p.m.—Special train leaves Barry for Penarth «'@ 
Sully route. 5.45 p.m.—Arrive at Penarth Town Station and 
proceed to the Gardens, 6.15 p.m.—Tea in the Gardens by invita- 
tion of the Local Committee. Invitations have been received to 
visit Ebbw Vale Ironworks, North’s Navigation, and other 
Collieries in the district, as well as from Works in the Briton 
Ferry and other districts. Owing to the limited time available, 
however, the Local Committee have been unable to accept these 
hospitable invitations, but it is understood that these Works, as 
well as several others of the leading Collieries of the district, may 
be visited, by any member desirous of doing so, by arrangement, 
which must be made through the Secretary. 








LAUNCHES AND TRIAL TRIPS. 





THE fine steel screw steamer Dauntless, built for Messrs. Sutton, 
Brewis, and Co., of Newcastle, by the Blyth Shipbuildiog Company, 
Limited, of Blyth, had a most successful loaded trial trip on 
Saturday last. Tao vessel loaded a large cargo of Ashington coals, 
and proceeded to sea with a numerous party on board, and on the 
various runs over the measured mile the results obtained were 
alike satisfactory to the owners and builders. The machinery was 
supplied by Messrs. Blair and Co., Limited, Stockton-on-Tees, 
The Dauntless, under the command of Captain Graham, sailed for 
Cronstadt with the good wishes of all the visitors. Mr. Michael 
Havelock, of Newcastle, superintended the building of both ship 
and engines, 

The s.s, Indianic was launched on Tuesday by Messrs. Joseph 
L., Thompson and Sons, Ltd., of the North Sands Shipbuilding 
Yard, Sunderland, and is built to the order of the Atlantic Steam 
Shipping Company, Ltd., Sunderland, the managing owner being 
Mr. T. G. Greenwell, of Sunderland. Her principal dimensions 
are :—Langth between perpendiculars, 326ft.; breadth, extreme, 
47ft.; and depth, moulded, 24ft. The vessel is built to Lloyd’s 
highest class, and is constructed on the improved single-deck 
principle, with deep frames, cellular double bottom, and iron 
longitudinal bulkheads. She has a cargo poop and bridge, and a 
topgallant forecastle for crew. The saloon house, with accommo- 
dation for captain, steward, spare berths, pantries, &c., is on the 
forward end of the bridge, above this being placed the chart 
house, The accommedation for the officers and engineers is also 
amidships. The steam steering gear is placed in the after end of 
the engine casings, and is connected by controlling gear with the 
upper bridge. The vessel is fitted with powerful steam winches 
to each cargo hatch, and a patent capstan windlass, these being 
supplied with steam by a large multitubular donkey boiler working 
at 1801b. pressure. The vessel is designed to have a deadweight 
cargo capacity of about 4850 tons, and is arranged to have a very 
large cubic capacity space in relation to her register tonnage. The 
engines and boilers have been constructed by the North Eastern 
Marine Engineering Company, Ltd., of Sunderland, the sizes of 
the cylinders being 23in., 38in., and 62in., by 42in. stroke, supplied 
with steam at 1801b. pressure, The vessel was named by Master 
T. G. Greenwell, grandson of the managing owner, and launched 
by hydraulic power by Miss Louisa Greenwell, daughter of the 
managing owner. The vessel has been specially constructed, and 
is — with every requisite for the Indian and American 
trades, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
MANUFACTURERS on ’Change at Birmingham to-day (Thursday) 
reported that the quarterly meetings of the iron and steel trades 
last week had produced a fair average amount of fresh business, 
and, but for the engineering dispute, prospects would be satis- 
factory, considering the time of year, July being generally a quiet 
month. They, however, look forward to the usual improvement 
as the year advances. Most of the district mills and forges are 
fairly well occupied, the stes! works continue a good output, while 
in pig iron there is general activity, even more than usual for the 
middle of the year. The principal demand was for local consump- 
tive requirements in connection with the chain, rivet, railway 
rolling stock, edge-tool, nail, and tube branches. The export 
demand is languid. 

In the pig iron trade stocks are reported lower than usual, while 
the current make is rapidly absorbed. The home and forei 
demand for the first half of this year has not only taken up the 
whole production of the country, but reduced the stock of pig iron 
in store by about 200,000 tons, and the depletion of stock thus 
indicated has been fully shared in by this district. That prices 
have not risen to the extent usually experienced unier such condi- 
tions of diminished supply is supposed to be due to the disturb- 
ance of trade in the East of Europe, India, and South Africa, and 
to the competition of America. The extra business for pig iron 
accruing from the quarterly meetings was of an average character. 
To-day pig had a buoyant tone, and as makers are still restricting 
the output, higher prices are anticipated. Alfred Hickman, 
Limited, one of the largest smelters in the district, quotes his 
hydrate forge (S. V.H.) at 503., and his No. 1 quality of the same 
at 55s. The firm’s all-mine forge (B.F.N.) is 46s., and foundry 
48s, 64. On the open market this afternoon Staffordshire cinder 
forge was 383. to 393.; part-mine, 45s, to 47s. 6d.; and all-mine, 
523. 6d. to 57s. 6d.; cold blast pig iron was, 903.; Northampton- 
shire forge was 42s, to 43s.; Derbyshire and North Staffordshire, 
443. to 45s.; and Lincolnshire gray forge, 46s. 7d. 

The local steelworks continue very busy on angles, squares, plates 
and sheets, and in this department prices are firm. This afternoon 
steel was in brisk pen North of England and Scotch makers 
offered ordinary steel sheets at £7 53. to £7.103., delivered at 
Midland stations, and stamping sheets at £8 to £8 10s. Best 
Staffordshire steel sheets for stamping were quoted £9 to £10, 
according to quality, for 24 gauge. Steel bars were £6 7s, 6d. to 
£6 10s., delivered, with some slight concessions upon 100-ton lots. 
The demand for steel blooms and billets was active, and prices 
ranged from £4 12s, 6d. to £4 15s, for Bessemer blooms and billets, 
to £4 15s, to £5 for Siemens billets, Cold-rolled steel sheets were 
£10 10s. Angles and girders of heavy sizes were £6, and for 
small sizes 15s, per ton extra. 

Finished iron makers declined to commit themselves largely 
to forward obligations at the current minimum rates, the feeling 
being that prices will be enhanced in the immediate future owing 
to the firm quotations for crude iron. Black sheets were in better 
inquiry, both for galvanising and working-up purposes, but owing 
to the competition of Welsh firms prices were weak. Singles 
were £6 ; doubles, £6 5s. to £6 7s. 6d.; and lattens, £7 2s. 6d. to 
£7 7s. 6d. Galvanised sheets were in plentiful supply, but prices 


At the quarterly meeting of the Unmarked Bar Makers’ Associ. 
tion a minimum price was declared of £6 53. delivered at works jn 
the district, All the works were reported to be well engaged, 
Channel iron was fixed at £7 fs. In actual business, however, 
common bars realised to-day £5 15s. to £6 23, 614.; nail rod wa; 
£6 103, to £6 15s ; stamping sheets, £9 103, to £10; angles, £6 to 
£6 53.; hoop iron, £6 10s,; and tube strips, £5 15s, 

Considerable alarm is felt at the prospect of the strike in ihe 
engineering trade paralysing the general business cf the country, 
It was stated on 'Change this afternoon that the Board of 'l'rade 
are closely following the trend of events, and that they are ready 
to offer their services at any moment with a view to a satisfactory 
cettlement. 

The old-established ‘‘marked-bar” house of Messrs. Brown ard 
Freer, L*ys Ironworks, Brierley Hill, has been converted into 
private limited liability company, The proprietors will carry on 
the business as heretofore. 

At the annual conference of the Midland Counties Trades 
Federation, held at Dudley on the 12th inst., Mr. W. Fell (Bir. 
mingham file trade) proposed the following resolution :—‘' S xing 
that the eight hours working day is one of the most important 
preliminary steps towards the ultimate emancipation of the work. 
ing class, and will lessen the number of unemployed, improve the 
quality of work, and increase the health, strength, and into ligence 
of the workers, this conference declares that the time has arrived 
when the hours of labour should be limited to eight per day in all 
trades and occupations in the United Kingdom.” Mr, Fell denied 
that an eight hours working day would reduce the output to any 
appreciable extent, or increase foreign competition. Mr. lirratt, in 
seconding the motion, said the telegraphists had practically got 
an eight hours working day, and the result of the introduction of 
the system had been highly satisfactory. The resolution was 
adopted. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Lancashire.—The engineering trades employers and the work- 
men’s organisations have now entered upon a conflict, the outcome 
of which it is at present impossible to foresee, and, so far as this 
immediate district is concerned, there is as yet no sufficient cata 
on which any reliable estimate can be formed as to the extent to 
which the important industrial centre surrounding Manchester 
will be affected. All that can be definitely said is that somo 
thirty important engineering firms connected with the local 
branches of the federated employers and the Iron Trades Hn- 
ployers’ Association are combining in the lock-out, and that they 
employ about 14,000 men, all told; that Bolton and other 
important engineering centres in close proximity to Manchester 
are largely joining in the movement ; and that in Liverpoo! and 
Birkenhead many of the principal firms are taking pert in the 
lock-out. Whether the local area of the dispute wiil be still 
further widened, or whether—as in previous disputes with the work- 
men—a few of the employers wil! be found wavering, of course 
remains to be seen, At present both sides appear to be ‘ guing 
strong,” but until at least another week has passed over no 
opinion can be formed as to their relative position or prospects of 
success, 

The Manchester Iron Exchange meeting on Tuesday brought 
together a fair average attendance. The market was, however, un- 
settled, a to the engineering trade dispute, and so far as con- 
sumers were concerned there was very little buying going on 
either in raw or manufactured material. Prices were still for the 
most part being well maintained, but with so little actual busixess 
doing they were scarcely more than nominal. Loca] and district 
makers of pig iron have made no change whatever in their quota- 
tions, and any easing down is chiefly in outside brands cf! -ring 
through pace deer Ordinary G.M.B, Middlesbrough is obteinable 
at about 48s, to 48s, 3d., delivered by rail Manchester, with p akers 
still quoting 1s. to 1s, 6d. above these figures for named 
brands. Scotch iron can be bought without difficulty at 463, 6d. 
for Eglinton and Glengarnock, delivered Lancashire ports, ard 
483, 9d. Manchester Docks, with American pig iron about 46;, 6d. 
to 47s, net, prompt cash. 

Finished iron makers still quote late rates, but there is a decided 
check upon new business coming forward. Delivered Menchester 
district, £5 15s. to £5 17s. 6d. is quoted for Lancashire bars, and 
£5 17s, 6d. to £6 23, 6d. for North Staffordshire ; with sheets about 
£6 17s. 6a. to £7, and hoops £6 103. for random to £6 15s, for 
special cut lengths delivered Manchester district, and 2s, 6d. less fcr 
shipment, 

he position in the steel trade is weaker as regards raw material, 
but not so much affected in some classes of manufactured goods, 
the dispute only very partially affecting firms engaged in boiler- 
making and bridge building. Ordinary foundry hematites aro 
readily obtainable at 57s, to 57s. 6d., lees 24 ; and local billets, 
£4 7s, 6d. to £4 103. net cash, but bars are frm at £6 3s. 6d. to 
£6 5s.; and boiler plates, £6 5s, up to £6 7s, 6d., de ivered Man- 
chester district. 

The dispute in the engineering trades has caused an almost 
complete cessation of inquiries for manufactured goods in the 
metal market, but quoted list rates remain unchanged. 

The lock-out and strike in the engineering trades of this district 
has now commenced in thorough earnest, all the most important 
firms, with the exception of three or four, having this week put in 
force their notices for locking out 25 per cent. of the men, whilst 
the trades union societies have withdrawn the remaining 75 per 
cent. At some of the boiler-making and ere works 
the stoppage will be only partial, as the Boiler Makers’ S-ciety is 
not co-operating with the other trades unions, but at the purely 
engineering establishments there is practically an almost complete 
suspension of operations, The dispute is not one which the 
employers at all like, as for the most part they are so full of work 
that the present stoppage is to them a very serious matter ; but 
the opinion is freely expressed that a conflict had became inevitable, 
and there is a strong determination to fight it out to the end. The 
employment returns for the past month issued by the trades 
union organisations also fully bear out the continued general 
satisfactory condition of trade up to the eve of the lock-out and 
strike. The Amalgamated Society of Engineers had only 1% per 
cent. of its total membership, and 14 per cent. of its local member- 
ship on donation, whilst the United Machine Workers’ Associa- 
tion reports only 1 per cent. of its total membership, and % per 
cent, of its Manchest bers on support, 

As to the probable extent and duration of the dispute, it is at 
present impossible to offer any reliable forecast, In this 
district, however, it is certain to be fought out quite as keenly 
as in any other important industrial centre. Although there 
may be some wavering amongst smaller concerns, the prin- 
cipal employers feel that the conflict is one which had become 
inevitable, and that it might as well be fought out now as at 
any other time. The men are also showing an equally determined 
front, and one of their official representatives expressed the opinion 
to me that in Lancashire the trade unionists would hold out to the 
last ; in fact, they were men of quite a different stamina from those 
in many other engineering centres, Mr. Barnes, the general 
secretary of the A. S. E., also fully recognises the fact that the 
combined trade unions have to face an organisation of employers 
larger and stronger than any of its predecessors. The number of 
AS. E, members who will be affected by this strike he estimates at 
20,000, and no previous contest, he adds, has approached any- 
thing like this in magnitude. Other official representa- 
tives of the Society estimate, however, the probable number 
of men that will be thrown on the books at nearly 25,000, 
and taking this to be more nearly the correct figure, the position 
of the Amalgamated Society of Engineers is pretty clearly set forth 
in the monthly report issued this week to the members. ‘The 











Rhondda Male Voices (T. Stevens’ Choir), and Penillion singing by 
Eos Dar, with harp accompaniment, 


were poorly ape, varying from £9 7s, 6d. to £9 10s. for 
doubles f.0.b. at Liverpool. 
Marked and medium bars ware £710; ani£6 10;. rasp2ztively. 





total membership of the Society at the commencement of the 
present month is put down as 91,919, of whom 1783 are 
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on out-of-work | donation, 1673 on sick benefit, and 2962 
on superannuation benefit, havin what may be termed 
an effective membership of 85,498, rom this has to 
be taken the 25,000 either locked out or on strike, which 
would leave about 60,000 members on whom the Society 

aid call for special levies in support of upwards of 30,000 
amber’ either on benefit, or thrown on the strike funds, 
The general funds of the gery | can only be approximately 
arrived at, but up to the close of the present half year they are 
estimated at senting Mee £300,000, which, however, is very little 
above the minimum which the rules of the Society require shall be 
reserved, on the basis of £3 per member. The funds of the Society 
have, however, previously been largely drawn upon for strike 
urposes, or during ne periods of depression, and no 
d bt they will be again ; but in any case, there is no very large 
margin in the actual funds to support the strike, and the Society 
will te to rely mainly upon the levies which it can raise from its 
members. Already they have for some time past been paying an 
extra levy of 6d. per week. How far they will be willing to con- 
tribute largely in excess of this remains to be seen, and of course 
will necessarily govern the ability of the Amalgamated Society of 

ineers to carry on a protracted struggle, 

As the British workman is just now so much in evidence with 

to his hours of labour, the following extract from a con- 
tractor’s letter to a firm of Lancashire engineers, for whom they 
are carrying out some extensions, will, perhaps, be of interest. 
The engineering firm had complained of delay in the completion 
of the work, and received the following reply from the con- 
tractors :—‘‘ In reply to yours of yesterday’s date, the reason the 
men have not been working at the early part of this week is that 
there has been a strike amongst the labourers for the following 
reason. It is the bricklayers’ ‘anniversary,’ and because the 
labourers will have to play them on that day they made up their 
minds to make the bricklayers play a few days on their account. 
We have already sent two plasterers from here to your offices this 
week, and they have both broken down on the way. We expect 
another finishing his job about noon to-day, and will send oo 
down as soon as possible,” 

I may mention that as a commencement in the development of 
Trafford Park, Manchester, as a centre of industrial enterprise, 
Messrs. Morrison, Ingram, and Co.,, Hygeia Works, Cornbrook, 
Manchester, have acquired a plot of land for the extension of 
their sanitary engineering and pottery works, This plot is eight 
acres in extent, and situated near the main entrance of the park, 
and close to the Manchester and Salford Docks, It has a frontage 
of 170 yards to the Bridgwater Canal, and the Trafford Park 
Railway will afford communication between the works and the 
railway system of the country. This, I may add, is the first plot 
that has been sold for works p 3 

An improved design in compound launch engines—the Compact 
—has been introduced by the Ardwick Engineering Company. In 
this engine the cylinders are all in one piece, with the receiver 
cast in between them. The working parts are strongly propor- 
tioned and large bearing surfaces are provided. The noticeable 
features of the design are neatness, simplicity, and ease of access to 
working parts. Three of these engines have already been sent out 
to the Colonies—one to British Columbia, and two to Sydney. 
Two of these were for boats 20ft., and the other for boats 25ft. 
long. The company has also brought out an exceptionally small 
size gas engine suitable for driving light tools. The total height of 
this engine from base to top of fly-wheel is 25in., and it occupies 
a ground space of not more than 20in, square. The engine is 
1}-man power, and wil! drive a 6in. screw-cutting lathe. 

Messrs. Wm. Rose and Co., Metropolitan Works, Salford, who 
are paying special attention to their steam fire-engine business, in 
addition to their other departments, are putting down new 
= and making considerable extensions and alterations of their 
works. 

On Wednesday last the bers of the Manchester Association 
of Engineers paid a visit to the Port Sunlight, Bebbington, near 
Birkenhead, for the purpose of inspecting the Sunlight Works and 
village, for which facilities were afforded by Messrs, Lever Brothers, 
the proprietors, The party numbered about seventy, but owing 
to the commencement of the lock-out and strike detaining many 
of the members at the various engineering works, was not so 
numerous as would otherwise have been the case, The inspection 
of the works was specially interesting as an illustration of excellent 
organisation throughout, and the members were particularly 
impressed with the modern cuytentee and special advantages for 
facilitating the packing and dispatch of 8, both in the manu- 
facture by patented machinery of the boxes, and the rapid means 
of conveyance out of the works, either for shipment or transit by 
rail, The proceedings were closed by a tea at the Exchange 
Station Hotel, Liverpool, and the president—Mr, J. Nasmith—in 
proposing a vote of thanks to Messrs. Lever Brothers for 
the facilities they had afforded the members for an inspection of 
the works, remarked that not only were the works themselves a 
credit to the company in the sanitary arrangements and provision for 
the workmen’s comfort, but the model village that had been built 
for the employés was also a very pleasing feature in connection 
with this important undertaking. Mr. ebb, of Bury, briefly 
seconded, bs spoke of the pleasure it had given the members to 
visit the Sunlight Works and its surroundings. 

For all descriptions of fuel a slow demand continues to be 
reported, and, of course, the position is by no means improved by 
the stoppage of work at so many important engineering esta- 
blishments in the surrounding district, which, if it is of any pro- 
tracted character, must necessarily have a serious effect upon the 
lower qualities of fuel for iron-making, steam, and general manu- 
facturing purposes. House coals are necessarily just now only in 
the most limited request, and very few collieries are working more 
than three to four days per week, with a good deal of stock 
accumulating even out of this restricted output. Pit quotations 

are unchanged, but the actual sales at what may be termed list 
rates are so unimportant that these prices are scarcely more than 
nominal. In the open market, where sellers have to dispose 
of surplus quantities, prices are easier, and in many cases 
regulated more according to temporary circumstances than with 
reference to list prices. Steam and | forge coals have continued so 
far in moderate request, but, in face of the more than probable 
lessened requirements, are showing, if anything, less firmness, and 
at the pit mouth ordinary steam coals can scarcely be quoted more 
than bs, 9d. to 6s, 3d. per ton. For gas coals prices continue to be 
taken on the basis of last year’s low rates. Engine fuel is in fairly 
good request, but not moving away quite so freely as of late, and 
1 are not more than maintained at recent rates, common slack 

ng readily obtainable at 3s. to 3s. 6d.; medium, 3s. 9d. to 
4s. 3d.; and best qualities, 4s, 6d. to 4s. 9d. at the pit mouth. 

The shipping trade continues fair, but prices are, if anything, 
rather easier, and average about 7s. 3d. to 7s. 9d. for ordinary 
steam coal, delivered Mersey ports, 

Barrow.—The hematite iron trade shows a somewhat better tone 
this week, The depression that set in last week has to a great 
extent been checked. Orders, however, are not coming as freely 
as at the beginning of the month, and doubtless this is due to the 
engineers’ strike, and the consequent curtailment in requirements 
of metal. There is the satisfactory feature, however, that this 
week 2242 tons of Pig iron have been cleared from warrant stock, 
which now stand at 227,697 tons, or a reduction since the beginning 
of the year of 68,249 tons. Screens are at 46s. 10d. net cash, 
buyers at 46s, 9}d., while makers still quote 49s, 6d. to 52s. per 
ton, The fact of the matter is that makers are very well sold 
forward, and they show their confidence in the future by having 
put an additional furnace in blast this week. There are now 
thirty-seven furnaces blowing, as compared with the same number 
in the corresponding week of last year. 

Tron ore is in very steady request, and the native iron mines are 
Wor! up to their full capacity of production, ordinary sorts 
are selling at 10s, to 11s.; commoner sorts at 9s, to 9s. 6d., and 
best descriptions at 14s, to 14s, 6d. net at mines, Spanish ores are 














still much in favour, and are quoted at 14s, 9d. to 15s, per ton net 
at West Coast ports. 

Steel makers are all steadily employed. They have now been 
busy for a long time with no wages or other difficulties, and the 
present promise is that makers will continue busy for a long time 
to come, as the staple products of this district are in very full 
demand. Steel rails of heavy sections are in fairly good inquiry, 
but makers are not for the present in need of orders. The trade 
doing in steel shipbuilding material is more active, and this depart- 
ment is likely to be very busy for some time, Other branches of 
the steel wate are busy, and prices are fairly well maintained. 

Shipbuilders report no new orders, but increased activity is 
beginning to assert itself at local Pace and it is anticipated the 
recent new orders will soon be added to. Marine engineers have 
not — work in hand, and were discharging men before the strike 
ensued, 

Coal is quiet at late rates, which are easy. Coke is in steady 
demand, and prices are firm. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE fluctuations in the coal trade are now very slight ; and 
although the output is not as large as the owners would like, still 
there is a distinct improvement as compared with the same period 
of last year. Hard coal for shipment is in great demand ; in fact, 
some of the collieries have difficulty in meeting the calls made 
upon them. A good deal of business is being done in manu- 
facturing coal, and better prices have been obtained in some cases. 

There are still disputes at several district collieries, some of 
which appear threatening ; but it is to be hoped that these will be 
settled to the satisfaction of both parties, without leading to 
actual rupture of friendly relations. House coal is in fair request 
considering the time of the year, and although a certain amount is 
accumulating, there is not by any means so much at the pit head 
as there was a year ago. 

The Workmen’s Compensation Bill excites the liveliest interest 
amongst coalowners, and several contracts taken recently have 
been subject to the condition that an extra 3d. per ton above 
contract price would have to be paid should the measure pass in 
its present form. For the Metropolis about an average is being 
taken, values remaining as last quoted. With Hull the business 
has considerably increased on the weight forwarded to that port 
last year. Best Silkstone coal averages from 7s. 9d. to 8s. 6d. ton, 
ordinary from 7s. ton, Barnsley House from 7s. 3d. to 8s, 9d. ton, 
while the commoner sorts vary in price. Barnsley hards are at 
7s. to 7s. 6d. per ton; secondary qualities from 6s. Gas coal 
remains about the same. Prices for engine fuel are ae 
Nuts make from 5s. to 5s. 9d. per ton, screened slack from 3s. 3d. 
per ton, pit slack from 1s. 6d. to 2s, ton, 

The June return of the Hull Incorporated Chamber of Commerce 
shows an increase of trade with the Yorkshire Colliery both for the 
past month and for the completed half-year. The total quantity 
sent to Hull last month was 229,632 tons from eighty-nine collieries, 
against 213,632 tons in June, 1896, showing an increase of 16, 
tons. For the half-year 1,179,088 tons were received, as compared 
with 1,034,464 tons last year, making an increase of 144,614 tons, 
Sweden and Norway took 125,985 tons in the half-year, an increase 
of 5585 tons; North Russia, 76,827 tons, increase 7536 tons ; 
Germany, 76,962 tons, increase 12,961 tons ; Holland, 64,980 tons, 
increase 22,250 tons ; Belgium, 18,911 tons, increase 8632 tons ; 
while France took 10,273 tons, a decrease of 100 tons in the half- 
year. The list is headed by Denaby and Cadeby Main, with 
42,512 tons for the past month ; second place being taken by Kiln- 
hurst and a eg , With 13,960 tons; Carlton Main, 10,608 tons ; 
and Manvers Main, 10,112 tons for the same period. 

Prices of coke are advancing, quotations being now as follows :— 
Ordinary, 8s. 6d. to 9s. 6d. a ton ; best, from 11s. to 12s. 3d. a ton. 

The iron trade remains the same as last week, all branches being 


busy. 

Thesilver trades and other kindred industries are nowrather quiet 
on account of stocktaking, &c., but it is hoped that business will 
improve before the season is over. The continued uncertainty 
about the American tariff is responsible for a considerable 
falling off in the business done with the United States. Most 
of the stores have accumulated large stocks of cheap cutlery, 
both of English and German manufacture, and will not order 
more until something definite is known about the tariff. 

The engineers’ dispute does not appear to be causing much 
disquietude here, although it must, if continued for some time, 
lop off a good deal of work which is ordinarily done here for 
the shipbuilding yards of the Humber, Thames, the Tyne, the 
Wear, the Mersey, and the Clyde. It is not anticipated that 
the dispute will extend to Sheffield. 

Very strong feeling is shown by rag Sheffield firms in 
regard to the Workmen’s Compensation Bill, and the Chamber 
of Commerce has given expression to it in a firmly-word 
resolution, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE development of the labour dispute in the engineering 
industry has had a most injurious influence on business in the iron 
and steel industries ; in fact, this week, neither buyers nor sellers 
have been inclined to operate, and demand for the present is 

ractically at a standstill. In the midst of so much uncertainty 
it is hardly likely that consumers will be prepared to buy for 
forward delivery, because if the struggle is a prolonged one, as 
many believe it will be, there is reason to believe that prices will 
become easier, At any rate buying from hand to mouth will 
apparently be the best Lagoa sgt no improvement in the iron 
and steel industries seems to expected while the engineers are 
stopped. The local consumption of pig iron must be curtailed, for 
operations at the shipyards are not likely to be carried on fully if 
engines cannot be obtained, and shortness of work at the ship- 
yards means less work for the plate and angle mills, and a smaller 
consumption of pig iron. Then the deliveries of Cleveland iron 
to Scotland must fall off, as Scotland is involved in the engineering 
dispute. When it is considered that to Grangemouth an average 
of 1450 tons of pig iron daily is sent, it will be seen how important 
is the trade to Cleveland ironmasters, The deliveries to foreign 
parts will not be reduced, but rather may be increased if 
prices are lowered, as they may very well be, but continental 
merchants are not doing much in the way of distributing 
fresh orders, as the uncertainty about the future is so great, 
and it would seem as if they would lose nothing by waiting. 
The prospects are, to say the least, rendered very unsatis- 
factory by the disorganisation consequent on the action of 
those in the engineering trade, and if the dispute is not speedily 
ended depression may take the place of the prosperity which has 
been experienced. Pig iron makers for some time will not be 
forced to lower their quotations materially, because they can 
afford to put iron into stock, seeing that they have so little now in 
their hands, and that the stock in the public warrant stores is so 
— But it may be found necessary to blow out some of the 


Though business has this week been practically stagnant as 
regards the distribution of new orders, prices have not changed 
much ; indeed, makers have adhered very firmly to 40s. per ton 
for prompt f.o.b. deliveries of No, 3 Cleveland G.M.B. pig iron, 
and few would accept less, but merchants have been se at 
39s, 9d., and 39s, 74d. has been taken. As is warrants, the 
tendency of prices has been downward, Tuesday’s rate for Cleve- 
land warrants being down to 39s. 3d. cash, a decrease over the last 
four weeks of 24s, per ton, and the price now is only 1s, above the 
lowest of the year. East Coast hematite warrants have dropped 





even more than this, viz., 3s, 9d., and instead of being 23. 6d. 
dearer than West Coast it is only 1s, But still West Coast has a 
good deal of leeway to make up, for it used to be 23, 6d. dearer 
than East Coast. One reason why East Coast is at relatively so 
high a figure is that the stock of it is so small and in so few hands, 
while that of the West Coast iron is larger, and where the latter 
can be obtained without difficulty, the former is very scarce. 

The price of No. 1 Cleveland G.M.B. pig iron is steady at 42s., 
and No. 4 foundry is quoted by makers at 40s., but this is a 
nominal figure, as producers practically have none to sell. Grey 
forge, mottled, and white iron are at 39s. 6d. Mixed Nos. of 
East Coast hematite pig iron cannot be had from makers under 
50s., except in a very few cases, but merchants have been doing 
business at 49s, Ordinary basic pig iron is about 423. 6d. per ton, 

The stock of Cleveland pig in Connal’s warrant stores on Wednes- 
day night was 106,914 tons, a decrease this month of 7132 tons. 
Of hematite pig iron 62,048 tons were held, 1674 tons decrease 
this month. Since July last year the stock of Cleveland pig iron 
with Connal’s has gone down over 92,000 tons, and the stock of 
hematite about 105,000 tons, and the quantity held now is not half 
of what it was a year ago. Shipments of pig iron from the Cleve- 
land district are rather quiet this month, but that is not an unusual 
feature in July; the quantity exported up to Wednesday night 
was 45,796 tons, against 54,311 tons in June, and 45,315 tons in 
— 1896, to 14th. 

he accountants have ascertained that the net average realised 
rice of No, 3 Cleveland G.M.B. pig iron during the quarter ended 
th ult. was 40s. 0°lld. per ton, as compared with 39a. 4°35d. in 
the previous quarter, an increase of 7‘76d. This does not affect the 
wages of blast furnacemen, as the sliding scale arrangement ter- 
minated at the end of June, but railway rates on the North- 
Eastern Railway for ironmaking materials will be advanced 1 per 
cent., these being regulated by the ascertained price of No. 3, 
rising or falling 1 per cent. for each completed shilling between 
35s. and 45s, At the close of last year the average price was 
38s. 0 28d., and in the corresponding period of last year 37s. 8°26d., 
the latter showing an increase of nearly 2s, 4d. 

Manufacturers of finished iron and stee) are well supplied 
with orders and keep their mills briskly employed, but they 
naturally have much difficulty in securing fresh orders, All 
except the platemakers are maintaining their prices very 
firmly; but it is out of the general run of things to find 
steel plates cheaper than angles, and also cheaper than iron 
plates. There are sellers of steel er plates at £5 per 
ton, less 24 per cent. f.0.t., though £5 2s. 6d. is the regular quota- 
tion. But steel ship angles are realising £5 2s, 6d., less 2} per cent., 
though it costs less to manufacture them. Never before, in the 
history of the trade, have iron plates been dearer than steel 
plates. There is no doubt that, as the manufacturers say, it costs 
more to produce the iron plate ; and as so few firms make them the 
competition is not keen, and it is difficult to get them, whereas 
steel plates can readily be got. The iron plates are chiefly wanted 
for special purposes for which steel is not so suitable, by reason of 
its greater liability to corrosion. Shipbuilders therefore stick to 
iron for decking, the floors, &c., of engine-rooms, the tanks, &c. 
Iron ship plates have this week been sold at £5 23. 6d., and 
even £5 5s., less 2} per cent. f.o.t. Steel ship plates are 
up to £5 2s. 6d., less 24 per cent. f.o.t., and iron ship 
sites are half-a-crown below that. Common iron bars are 
at £5 5s., less 24 per cent. f.o.t., and the export demand is 
very fair. Railmakers maintain their prices, though foreign com- 
petition is becoming keener ; and heavy steel rails are quoted at 
£4 10s, net at works, but there is not much chance of getting that. 
The Whessoe Foundry Company, Darlington, will supply and erect 
an overhead water tank, with supporting girders, &c., for the new 
carburetted water gas plant at the Middlesbrough Corporation Gas 
Works. The giving way of the patent rope-guided gasholder 
erected by Messrs. Ashmore, Benson, Pease, and Co., of Stockton, 
for the Middlesbrough Corporation, has been the cause of much 
comment atthe meetings of the Council, some membersof which have 
been inclined to regard the system asa failure. But the Town 
Council, on the whole, do not regard it in that light, and have in- 
structed Messrs. Ashmore and Co. to repair the damage. The 
circumstances were exceptional, as the tank, which is one of the 
largest in the North of land, is built on foundations that have 
been sinking. The makers are to replace all ropes and fittings at 
their own expense, and to give a guarantee for the successful 
working of the system for any reasonable period the Council may 
request. 

The engineering works in this district have been thrown almost 
wholly idle, or will be by Saturday, as, when the employers gave 
25 per cent. of the men their notices, the other 75 per cent. sent 
in their notices to cease work at the same time. The members 
of the United Machine Workers’ Association have turned out with 
those of the Amalgamated Society of Engineers, but the Boiler- 
makers’ Association members, mindful of the instructions of their 
executive, remain at work. At Sunderland five of the large 
establishments ceased operations on Tuesday, nearly 2000 men 
being thrown out, and it is evident that the opinion is that the 
struggle will be lengthy, as steps have been taken to protect the 
polished —_ of the machinery from rust. The Scotia Engine- 
works, of which Mr. William Allan, M.P., is the managing 
director, and where the eight hours day has been in operation for 
three years, continue at work. At Newcastle nearly all the chief 
works, including the Elswick, Hawthorn’s, Jarrow, Wigham 
Richardson’s, at Walker, &c., will be idle by the end of this 
week, as will also those at Stockton and Hartlepool, while Sir 
Christopher Furness, Westgarth, and Co.’s men at Middlesbrough 
will also cease at the end of the week. On the Tyne about 5700 
men connected with the Amalgamated Society of Engineers and 
other societies which are acting in conjunction will be idle by the 
end of the week, and, with the Wear, Tees, and the Hartlepools, 
the total number on strike will be about 9400. 

The traders of the Hartlepools are intending to present a testi- 
monial to Mr. John Bland, for twenty-five years superintendent of 
the passenger, ——— and dock departments in that district 
for the North-Eastern Railway, who has resigned after thirty-eight 

ears of continuous service with the company. Mr. Bland was 
se at Mansfield, Notts, in 1829, In early life he was for several 
years in a merchant’s office, but in 1848 he entered the service of 
the East India Company, in which he continued for eleven years, 
being actively engaged in military operations in Persia, and in the 
suppression of the Indian Mutiny. After entering the employ- 
ment of the North-Eastern Railway Company he was made 
passenger superintendent of the Leeds, and subsequently the Hull 
district. His management of the docks has been much appreciated 
by the traders, 

Mrs. Thompson, of Kippington Vicarage, Sevenoaks, sister of 
the late Sydney Gilchrist Thomas, the inventor of the basic 

rocess of stee] making, has given £1000 to the Corporation of 
Middlesbrough for the purpose of providing a playground in the 
working part of the town. Thisis given in memory of her brother, 
who had large interests in that part of the town. Sir Joseph 
Pease, on behalf of the Middlesbrough owners, has also given 
about two acres of ground on the north side of the town for a 
similar purpose. 

The Cleveland miners have presented an illuminated address and 
a purse of gold to Mr. Joseph Toyn, who for twenty-one years has 
been president of their association. 

The Middlesbrough passenger station, coal staiths, dock, and 
engine sheds have this week for the first time been lighted by 
electricity, the installation being effected by Messrs. J. H. Holmes 
and Co., of Newcastle-on-Tyne, 

The coal trade is onthe whole brisk, and is especially so in the 
steam coal branch, the price of best coal having advanced in con- 
sequence, and the Northumberland coalowners are asking up to 
8s, 104d. The branches that will be affected by the engineering 
strike, such as the manufacturing and bunkering, are already 
feeling the effects, for orders are not readily obtainable. Exports 
are good, and are not like'y to bo reduced. L-st month’s ship- 
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ments, however, were rather disappointing, and North-Eastern 
= only sent away 1,458,946 tons, or 160,706 tons less than in 

une last year, but this is partly accounted for by the Whitsuntide 
and Jubilee holidays. Coke continues in good request on export 
account, and thus the decline in the local requirements is 
made up. 

Toe Marquis of Londonderry has made it known that he is in- 
tending to transfer his collieries to « limited liability company, and 
toward this end he is having them valued. In this he is following 
the example of the Earl of Durham. The marquis contemplates 
extensive alterations at Seaham Harbour, to bring that port up to 
date, and so allow of vessels of large capacity being loaded 
thereat. He has asked Mr, H. H. Wake, the engineer to the 
River Wear Commissioners, to advise him in this matter. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been very fiat this week owing 
to the lock-out in the engineering trade. There is scarcely any 
speculative business doing, dealers being inclined to leave warrants 
alone until a better idea is had as to the extent and probable con- 
sequences of this latest and most serious phase of the engineering 
troubles. In the course of last week the prices of pig iron fell 9d. 
to ls. per ton, and the tendency this week has again been down- 
wards. Bui for the fact that in Glasgow we are on the eve of the 
Fair holidays, during which operators do not usually care to have 
much iron open, it is not unlikely that the ‘‘ bears” would have 
taken fuller advantage than they have done of the opportunity to 
depress prices. A comparatively limited business has been done in 
Scotch warrants from 42:;, 2d. to 433. 11d. cash, and 443, 44d. to 
44s, 14d. one moath. In Cleveland iron transactions have taken 

lace in our markets from 39s. 4}d. to 39s. 34. cash, and 
393. 7d. to 39s. 54d. one month. Camberland warrants have 
been little wanted for prompt delivery. A small business took 
place in them at 47s. to 46s, 10d. cash, and 47s, 3d. to 47s. one 
month, There was even less inquiry for Middlesbrough hematite. 
one or two lots of which changed hands at 483, 64. cash, but the 
market for this class of iron was extremely dull. The warrant 
market will be closed several days as usual during Glasgow Fair. 

The production of ordinary pig iron has been reduced to the 
extent of about 1000 tons a week by the damping out of four blast 
furnaces, There are now 40 making hematite, 31 ordinary, and 6 
basic iron, the total of 77 thus blowing in Scotland, comparing with 
81 last week, and 80 in the corresponding week of last year. The 
home demand for Scotch pig iron is quieter, chiefly on account of 
holidays, so that the putting out of a few furnaces at present pro- 
duces no effect on the market. The gradual decrease in the stocks 
of pig iron in Glasgow warrant stores continues, but it does not 
exceed 500 tons per week. 

The prices of makers’ special brands of pig iron have been 
declining to some extent in sympathy with the state of the 
warrant market. Monkland and Govan, f.o.b. at Glasgow, 
Nos. 1, are quoted 45s.; Nos. 3, 44s, 6d.; Carnbroe and Wishaw, 
Nos. 1, 45s. 3d.; Nos. 3, 44s. 9d.; Clyde, No. 1, 50s.; No. 3, 
47s.; Summerlee and Calder, Nos. 1, 51s.; Nos. 3, 47s. 6d.; Gart- 
sherrie, No. 1, 51s. 6d.; No. 3, 48s.; Coltness, No. 1, 5ls. 9d.; 
No. 3, 483.; Glengarnock, at Ardrossan, No. 1, 50s, 6d.; No. 3, 
45s.; Eglinton, at Ardrossan or Troon, No. 1, 47s.; No. 3, 45s.; 
Dalmellington, at Ayr, No. 1, 47s.; No, 3, 45s. 6d.; Shotts, at 
Leith, No. 1, 51s, 6d.; No, 3, 49s.; Carron, at Grangemouth, No. 1, 
52s.; No. 3, 49s. 

The pig iron shipments have been a fair average in the past 
week, amounting to 4769 tons, compared with 4125 in the corre- 
sponding week of last year. To Holland 865 tons were despatched, 
Germany 422, Italy, 300, Australia, 325, India, 285, France 10, 
United States 50, Belgium, 377, Spain 30, China and Japan 10, 
other countries 118, the coastwise shipments being 1978 against 
1990 in the same week of 1896. 

In the steel trade there has been full employment, and there 
are good contracts on hand. Finished iron is rather slow of sale, 
and the tone of the market is flat. Prices are nominally 
unaltered. 

he week’s coal shipments from Scottish ports amounted to 
183,128 tons, compared with 192,714 in the preceding week, and 
167,947 in the corresponding week of last year. The falling off in 
the shipments has occurred on the East Coast, the clearances from 
the Clyde showing a considerable increase. The Glasgow market 
has been active up to the last day or two, when business has been 
tapering off for the holidays. The different classes of coals have 
been mag | fairly well. The f.o.b, Glasgow prices are:—For 
main coal, 6s, 3d.; splint, 6s, 6d. to 6s. 9d.; ell, 7s, to 7s, 6d.; 
steam, 8s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

STEAM coal trade expectations were amply realised last week, 
and briskness prevailed at all ports. The week’s totals were good, 
and prices firm. Inthe Monmouthshire districts, stems at all the 
leading collieries are well filled, and the market has an upward 
tendency. Mid-week at Cardiff the position of the steam coal 
trade remained unchanged, and it was reported on Change that 
best kinds were scarce, seconds, drys, and Monmouthshire coals 
selling well, The droop in house coals is increesing, and the 
increased heat experienced has told alike on output and price. 

The latest prices, Cardiff, are:—Best steam, lls. to lls, 3d.; 
seconds, 103, 3d. to 10s. 9d.; drys, 83, 9d. to 93, 34.; best small, 
6s. 3d.; seconds, 53. 9d. to 6s.; drys, 53, 3d. The well-sustained 
price of best small is quite a feature of late. Best Monmouthshire 
coal is at 9s. 3d. to 9s. 6d.; seconds, 8s. 9d. to 93, 14d. Cardiff 
shipment :—House coals, 93. to 10s.; No, 3 Rhondda, 11s.; brush, 
93, 3d. to 9s. 6d.; small, 7s, 9d. to 8s, 

Swansea prices this week were :—Best anthracite, 11s. to 11s. 6d.; 
second quality, 9s, to 10s.; ordinary large, 8s. to 8s. 6d.; culm, 
4s. 3d. to 4s. 6d. Steam coals, 9s, to 11s.; seconds, 8s. 6d. to 
9s, 3d.; small, 4s, 94. to 5s. 6d. House coal, No. 3 Rhondda, 103. 6d. 
to 1ls.; through, 83. 6d. to 93.; small, 7s. to 7s, 6d.; No. 2 
Rhondda, 8s. 6d. to 93.; through, 63. 6d. to 7s.; small, 5s, 3d. 
to 5s, 6d. 

Patent fuel trade continues brisk both at Swansea and Cardiff, 
and prices unchanged. Best brands at Cardiff are at 10s. 9d. 
Swansea shipped last week 8176 tons, 

In the Cardiff district coke prices are advancing, and demand 
good. Furnace is now quoted at 15s. 6d., and figures are up to 
233., according to quality, for foundry. Inquiry for pitwood is 
limited. Iron ore steady both as to demand and price. 

I mentioned last week that South Wales was not likely to be 
inflaenced by the engineering strike, but it would appear that, 
though not directly affected, bad influences are already experienced 
in the iron and steel trades. This was shown on ’Change, Swansea, 
mid-week, when it was reported that little business was taking 
place on account of the uncertainty prevailing as to the result of 
the engineers’ strike. Pig iron warrants receded, buyers holding 
off ; and the finished iron and steel market was also affected, and 
it was feared that a downward tendency in prices would set in. In 
the Swansea district, Bessemer steel makers were reported to be 
fairly well off for orders, but not so Siemens makers. Increased 
demand was shown in plates, but no improvement in price. 

Leading quotations are :—Glasgow pig, 43s. 114d.; New Middles- 
brough, 393. 34d.; hematite, 483, 4d.; Welsh bars, £5 to £5 15s.; 
sheet iron, £6 /s. 64. to £6 12s, 6d.; steel rails, heavy, £4 10s. to 
£4 12s, 6d.; light, £5 7s. 6d. to £5 10s.; steel sheets, £6 10s. to 
£6 153, Bessemer steel bars, £4 to £4 2s, 6d.; Siemens, thesame. 


Tin-plate shipments last week were close upon 62,000 boxes, 
while receipts from works were limited to 48,306 boxes. A favour- 
able comparison is being drawn between shipments in the last 
month and those of June, 1896, indicating an improvement of 
50 per cent. with other countries, Russia figuring well ; American, 
of course, showing a decline. This was marked, namely, last 
month 2511 tons, as against 8000 tons in 1896, The Americans 
are claiming—but Welsh tin-plate makers urge that the claim is 
incorrect—that the American plate is a stronger article than the 
Welsh plate. The claim will not bear investigation, I imagine, as 
it is based on the assumption that it is due to the superiority of the 
ores used. Any one conversant with the Welsh works, and the care 
exercised first in laboratory analysis, in selection of best materials, 
and in the make, producing a steel with the exact percentage of 
carbon ; then in the manipulation, the production of black plate, 
and in tinning ; the caution exercised in the hot mills, the use of 
acids, and the annealing, must admit that foreign makers have a 
good deal to do to produoe an equal article, and can hardly be 
expected to beat. 

Minor strikes are prevalent in the district. The Barry navvy 
strike, affecting other branches, continues; then there is the deal 
carriers’ strike at Cardiff, and a dispute at the Eastern Collieries of 
the Dacan Company. ‘The last-named is in connection with a 
dispute, which lasted for nearly two years, about the price to bs 
paid for working, and the present dispute arises out of a dispute 
as to the interpretation of certain clauses in the umpire’s award. 
Judge Gwlym Williams will have the case before him this week. 

No decision had been arrived at concernirg the Bute Dock 
Bill up to the time of my despatch. The Amalgamation of Rail- 
ways and Docks (at Newport) Bill was brceught to a close on 
Tuesday before the House of Commons Committee, who decided 
that the preamble was proved. 

The first day of the present week was quite a record one in the 
receipt of foreign ore by some of the principal ironmasters, &c., 
of Monmouthshire and South Wales. Ebbw Vale received one 
consignment of 2100 tons and another of 2115 tons from Bilbao, 
The Pyle and Blaina Company, 1526 tons manganiferous ore from Rio 
de Janeiro, and 2130 tons ore from Santa Liberata ; Morley, Jones, 
and Co, 350 tons from Antwerp ; Blaenavon Company, 1539 tons 
from Bilbao, all vi@ Newport, while Grawshay Brothers received a 
large consignment from Deado vid Cardiff. 

The report of the Tredegar Iron and Coal Company, just 
received, contains some matters of encouragement for the future 
in the long-looked for direction of iron and steel. The hope 
expressed in the last report concerning the coal trade has, unfortu- 
nately, not been realised, the last six months of the past year having 
been marked with much depression. Daring the past three monthsof 
the financial year this had been changed for the better, and the 
demand for Tredegar coal had been large, and prices sustained at a 
more satisfactory level. The output of coal last year had been 
£89,556 tons, and the weight of coke produced amounted to 69,486 
tons. Preparations for the sinking of a new pit in the Rhymney 
Valley were being rapidly proceeded with. The report intimates 
that the favourable condition upon which terms had been arranged 
with Lord Tredegar for sinking were coupled with stipulations 
for the relighting of two blast furnaces by the company. The 
directors have also taken steps to re-establish some of the former 
manufacturing industries at Tredegar, in addition to the two 
furnaces named. These will consist of the erection of another 
rail mill, the extension and improvement of the existing foundry, 
the restarting upon a more modern basis of the old brickworks, 
They have also in contemplation the erection of machinery for the 
manufacture of boltsand nuts. The net profits on working account 
for the past year were £19,820 lls. Profit available for distribu- 
tion £17,180 12s, 4d. Directors propose a dividend of 1} on A 
shares and B stocks, and to write off £5000 from carpital account, 

I hear that the Egyptian Government has expressed a wish to 
receive tenders for Welsh coal. The coal is wanted for the use of 
the Administration of the Railways, and for the port of Alexandria. 

The annual report of the Rhymney Iron and Coal Co. just issued 
shows in a forcible manner the difficulties which coalowners have 
to contend withapart from labour struggles, and arbitrary attempts 
to limit output, and enhance price. The company reports at length 
the adverse condition of trade during the greater part of last year, 
but gives strong encouragement to the belief that a better condi- 
tion of things is opening out. The Mardy pit, on the freehold of 
the company, has now been fully equipped for winding; the 
sinking of No, 2 pit at Pontlollyn is proceeding satisfactorily. A 
modern washery of the latest design, with a capacity of 500 tons per 
day,'and alsoa block of Coppée ovensarein course of construction, and 
the next report issued may reasonably be expected to end differ- 
ently from this, which sums up with the regret that no dividend 
can be recommended. Net profit £19,155 19s. 

The control-of-output scheme is regarded as virtually dead, the 
only remaining influence being in the form of a smouldering agita- 
tion amongst some of the miners’ leaders to revive the subject of a 
minimum wage. Against this coalowners generally may be ex- 
pected to enter into strong opposition. The sliding scale is a sub- 
stantial proof of the coalowners’ wish that their workmen should 
share with them in a progressive advance of wages in accordance 
with each advance in price ; but to bind themselves toa minimum 
wage, no matter how low the price of coal falls, would be suicidal. 
This is the general opinion. As the market now continues, there 
are many coalowners who are not so well off as their colliers, and 
it requires the utmost care to keep things going. 

A long strike has just been ended in the Ruabon and Cefn 
district, North Wales, where the coal miners have been on strike 
for the past three months, Work has now been resumed, the 
masters having conceded an advance of 1d. per ton. 

Over a great part of South and North Wales railway holiday 
traffic is reported bad, the Jubilee week having swept the country. 
I am glad to note, over a wide run on the Cambrian Railway, 
the increased use of the best agricultural implements, The 
smallest farms are now well equipped, and in cases where the 
tenant is unable to buy, implements are lent from one to another. 
In many places the scythe is discarded. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A TENDENCY towards improvement is reported from most iron 
markets over here; only exports are, on the whole, disappoint- 
ingly small. The condition of prices remains firm, generally. 
Oatput of pig iron is well maintained in the Silesian districts, 
and the blowing in of an additional blast furnace at one of the 
principal ironworks will shortly take place. Taking it all through 
there has been a pretty satisfactory business done in the Silesian 
iron and steel trades during the past quarter, though figures are, 
of course, considerably lower than for the corresponding period 
last year. But there is a lively, if somewhat irregular, activity 
going on at the principal establishments, and this is likely to con- 
tinue for some months to come. The export business has been 
very limited, generally, only from Russia a fair demand comes in. 
On the Austro-Hungarian iron market complaints increase re- 
garding the insufficient number of fresh orders, and as the harvest 
will probably turn out very unsatisfactory the tone of the iron 
business is naturally depressed. There has been a somewhat 
better demand coming in recently for merchant iron from Bohemia 
and Galicia, but this is not sufficient to improve the dull tone that 
has for a considerable time past been felt in this branch. Girders 
and other articles of structural iron are in good request. List 
prices for the different sorts of raw and finished iron are asunder : 
Good forge pig iron, mixed sorts, 46 fl.; +f ditto, 47 to 51 fi.; 
Bessemer, 76 fil.; Styrian bars, 117 to 120f1.; Bohemian ditto, 
112 to 114fl.; girders, 111 to 125f1.; boiler plates, 165 fi.; tank 
ditto, 130 fi.; steel plates, 140 to 160 fl.; all per ton free Vienna. 


———= 
exports during the first two quarters of the present year hay; 
been 200,000 t. higher than for the corresponding period last year, 
Quotations have not changed. ‘ 

The business done in iron to Servia has been very dull dori 
the past weeks. In May, only two wagons bars and hoops on 
from Germany and one from Austria-Hungary, have been imported 
to Nisch. 

The accounts that are given of the I'rench iron industry remain 
on the whole fairly satisfactory ; demand and employment ary 
pretty good, quotations showing a firm tendency, 

Among the Balgian ironmasters, who remain as a rule well gy 
plied with orders for local consumption, complaints regarding the 
weakness of the export business increase. French competitors arg 
numerous, and on the whole successful, especially in railway mate. 
rial, At arecent tendering for 3000 t. rails for Roumania, a French 
works carried off the order, offering lowest at 139 -50f. p.t, freg 
Braila or Galatz, while the lowest B:lgian offer was 145f, ” 

Alterations have not taken place in the prices for raw and 
finished iron. Luxemburg foundry pig No. 3 is quoted 60. 
basic, 70f.; forge pig, 70f.; ditto Luxemburg sort, 56f.; merchant 
iron, No, 2, 140f.; ditto, No. 3, 145f.; girders, in iron or steg 
140f.; plates, No. 2, 155f.; No. 3, 165f.; steel plates, 165f.; sheets, 
175f. p.t., free Belgian stations. For export merchant iron, No, 9 
and No. 3 is quoted 13,250 and 13,750; girders, 135f.; plates 
No, 2 and No, 3, 145f and 155f.; steel plates, 155f.; rails, log, 
p.t., free on board Antwerp. 

The Bslgian coal trade isin a good position, considering the time 
of the year. The fact that prices have not advanced, as was anti. 
cipated for at least some sorts of coal, is due to the somewhat 
irregular employment of the iron business, and to a certain want 
of firmness and confidence which is felt in many branches of the 
iron and steel industry. Coke is exceedingly brisk of sale and 
steady in quotations, There has been a moderately good trade 
done in house coal up to date, and the period is now approaching 
when larger purchases are being made. As yet no changes in 
price have been reported, but towards autumn house coal will, 
most likely, meet with an advance; 13 to 16f. p.t. is the price 
quoted at present for common sorts of house coal, best qualities 
fetching from 17 to 23f. p.t. Belgian colliers’ strikes increase, 
and the position actually threatens to become serious, the Labourers’ 
Union having resolved a general strike in all the coal-produci 
districts of Belgium, which would raise the number of strikers to 
120,000. 

There is a steady but not very animated business transacted on 
the Rhenish- Westphalian iron market, pig iron being well inquired 
for, while malleable iron is a trifle dull. Among the different 
articles of manufactured iron bars, but more especially girders are, 
on the whole, best inquired for, while plates are rather quiet, and 
the business in sheets is, if possible, more depressed than before, 
in consequence of continued under-quoting. ere is nothing of 
interest to be stated in connection with the hardware business ; the 
engineering department remains well cccupied, and has, generally, 
fair prospects, 

Total output of coal and coke in the Saar district was for June 
of present year, 480,670t., against 465,500t.; in Silesia, 1,014,930t., 
against 999,920 t.; in the Ruhr district, 3,089,090 t., against 
3,029,600 t. for the same month last year. ‘Total production of 
coal and coke during the first six months of present year was, in 
Saar district, 4,030,120 t., against 2,862,260 t.; in Silesia, 
6,534,360 t., against 6,535,970 t.; inthe Ruhr district, 19,417,200t., 
against 17,964,490 t.; and in the three districts together, 
29,081,680 t., against 27,362,720t. in 1896. ‘his shows an increase 
of 167,260 t. for the Saar district and a decrease of 1610 t. for 
Silesia, while in the Ruhr district production was 1,452,710 t. 
higher than during the first two quarters in the year before. 








AMERICAN NOTES. 
orrespondent.) 
New York, July 8th. 

As usual the first week of the last half of the year has been 
quiet in all trades except that of fire crackers. Iron and steel 
makers have been rather suddenly confronted with a labour dis- 
turbance among the bituminous coal miners. At this hour the 
strike is wavering in certain sections, and it is impossible to say 
just what its proportions will be, The miners have been preparing 
for a contest for a long time quietly. It is only within forty- 
eight hours that it has gone into effect. In several localities near 
Pittsburgh the miners are bound by contract; in some further 
west localities the movement is not heartily gone into. By next 
week the situation will be cleared up, and the extent of the 
suspension of work in mines can be pretty accurately determined. 
The iron and steel workers will probably arrange their scales with 
employers soon, and work will continue. There are no other 
serious strikes threatened at this time, but the wage workers 
throughout the country will not be slow to touch the strike button 
when they see a chance of restoring 1892 wages, if such an 
extreme probability be thought of. The newspapersare filled with 
talk of returning prosperity, but the cold facts do not support the 
contention asyet. Business is of moderate proportions, Iron and 
steel mills are slowly accumulating business, Pig iron is low in price. 
An occasional big sale arises drowsy interest. Western markets 
contiguous to agricultura! centres are showing more activity in 
pig and in finished products also. The low range of prices con- 
tinues, Farnace managers have named very attractive quotations, 
with a view to resumption. Railroad material moves sluggishly. 
The tin-plate mills are all on full time. Bridge works will begin 
fulltime August lst in Pennsylvania, where they have been running 
part. Steel rail mills are all busy on spring orders, It will take 
a trifling circumstance to precipitate heavy buying, with the con- 
sequent fluctuation in price—a thing which the old heads are 
watching for. 


From our own 








H.M.S. PANTHER. — Messrs, Laird Brothers, of Birkenhead, 
on Wednesday made a highly successful trial of H.M.S. Panther 
on the measured mile at Skelmorlie. The vessel attained the 
highest actual speed yet recorded for the mean of six runs on 
the mile, namely, 30°52 knots, and for three hours’ continuous 
steaming maintained 30:16 knots. The Admiralty were repre- 
sented by Messrs, A. R. Emdin and Welch ; the firm by Messrs. 
Ratsey Bovis, and; W. P. and R. M. Laird. After the speed 
trials, steering, anchor, and stopping and starting trials were 
completed without a hitch of any kind, the vessel returned to 
Birkenhead for completion, and will shortly leave for Devonport 
Dockyard, 


SienaL Licut InpicaTtorR,—An apparatus for informing an 
officer on watch if any of the signal lights on his ship fail has 
lately been patented by Mr, Hamilton, of Vincent-street, Glasgow. 
An indicator is fixed, for example, in the chart-house, It consists 
of a case resembling an ordinary electric bell indicator case, but in 
the compartments there are lamps in place of the usual indicating 
device. There is also an electric bell. The bell draws the atten- 
tion of the officer in charge to the fact that some signal light has 
failed, and the indicating lamp shows which one. A reserve lamp 
is provided in each signal lantern, which, when switched in from 
the indicator, will, if burning properly, automatically stop the 
alarm bell and extinguish the indicating lamp. Should the dynamo 
supply fail from any cause the beil rings, but in this case none of 
the indicating lamps light, and the officer knows that the fault 
lies between the indicator and the engine room. A testing key 
is provided for each lantern, on pressing which it can be ascer- 
tained whether the indicator is in proper working order or not, 
and also if each signal lamp is burning properly, and this is 





The Austro-Hungarian coal trade moves on very quietly, but 





Tin-plates, Bessemer, 9s. 6d. to 9s. 734. ; Siemens, 93, 94d.; ternes, 
18s, 6d, to 19s, 6d.; best charcoal, 12s 1 ; 


. to 12s, 3d 


there is an extremely brisk business done ia Bohemian brown coal, 


— without even momentarily breaking the circuit of the signal 
amp. 
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HE BRITISH ASSOCIATION 
WATERWORKS ENGINEERS. 
Tye second annual general meeting of the 
mbers will be held on Tuesday, Wednesday, 
and Thursday, the 20th, 2lst, and 22ad July, 
1997, at the Town Hall, Westminster, The chair 
vill be taken by the president, Mr. H. Ashton 
Hill, M. Inst. C.E., engineer to the South 
Steffordsbire Waterworks Company. . 
Tyesluy, July 20th.—11 o'clock : Confirmation 
of minutes of last general meeting. Election of 
gcrutineers of ballot for cflicers. Short address 
by retiring president. Scrutineers’ report of 
pallot for officers. Introduction of new president 
by retiring president, Election of scrutineers of 
pallot for incoming members, _Pretidential 
address. Election of auditors. Sc-rutineers’ 
report of hallot for incoming members. Resolu- 
tions by Mr. W. Matthews, Adjournment for 
luncheon. 2.80.: Readirg and discussivn of 
papers and communications, Rise at 5 o’clock. 
The second annual dinner of the Association wiil 
be held at the Star and Garter Hotel, Richmond, 


OF 


meéi 


at 7 30. — wapers 
Wednesday, July 21st.—The chair will be taken 


at 10 o'clock. Reading and discuzsion of papers 
andcommunications. A4journment forluncheon. 
Qo'clock: Itzading and discussion of papers and 
communications. 

Thursday, July 22nd.—The chair will be taken 
at 10 o'clock. Reading and discussion of papers 
and communications. The afternoon will be 
devoted to visiting the Southwark and Vauxhall 
Water Company’s Works at Hampton. Toe 

ty willleave Waterloo Station by the 1.18 train 
for Hampton Station, returning from Hampton 

t 7.16. 

: Friday July 23rd : Evcursion.—Mr. C. Sainty, 
of the Windsor Corporation Waterworks, Tangier 
Islands, Eton, has very kindly undertaken the 
details of what promises to be a most enjoyable 
yisit to Windsor and Eton, including a trip up 
the Thames. 

The following is the list of papers and communi- 
cations to be submitted to the meeting :— 

Some Middlesex Wells,” by Mr. W. Whitaker. 

“The Removal cf Internal Corrosion from the 
Mains of the Kendal Waterworks,” by Mr. T. N. 


Ritson. 
“The Torquay Waterworks,” by Mr. W. 
Ingham. 
“On Pamping Machinery,” by Mr. Alfred 
Towler. 
“The ‘Venturi Meter’ in Relation to the 


Measurement of Water in J.arge Mains,” by Mr. 
Walter G. Kent. 

“The Use of an Electrical Recorder for the 
Datection of Waste and other Purpozes,” by Mr. 
W. Coles Finch. 

“ Historical Sketch and Description of the Man- 
chester Corporation Hydraulic Power Works,” by 
Mr. L Holme Lewis, 

“ Notes on Distribution,” by Mr. John Shaw. 








MOISTURE IN COAL. 





Tue characteristics of different ccals with 
reference to their ability to absorb moisture vary 
between wide limits, Anthracites are almost 
wanting in this property. The surfaces of the 
lumps of anthracite coal become wet when 
exposed to rain; but there is scarcely any pene- 
tration of the moisture into the structure. The 
semi-bituminous coals, of which the Cumberland 
and Pocohontas are examples, absorb some mois- 
ture because a considerable portion is usually in 
the condition of dust ; but the part which con- 
sists mainly of lumps absorbs little more water 
into the body of the fuel than does anthracite 
coal, If a small pile of Cumberland coal which 
has been wet by the rain is left in the opon air, 
the moisture will quickly and almost wholly 
disappear after one or two days’ dryirg. The 
percentage of moisture which these coals contain 
when subjected to the ordinary exposure of trans- 
portation and storage in an unprotec‘ed pile 
seldom reach as high a point as 5 percent. The 
bituminous coals have different properties in thix 
respect. Their power of absorbing moisture is 
much greater. Some of these coals which have 
all the appearance of being practically dry will, 
when tested for moisture, shrink 5 per cent. or 
more. The water enters the structure, and 
becomes in some degree hydroscopic. The surface 
indications fail to eco it, These coals some- 
times contain no less than 15 per cent. of moisture, 
and yet they appear no more moist on the sur- 
face than Camberland coal, which holds but 
5 per cent, 

It is a matter of some concern how to treat the 
moisture in the case of wet coal used on an 
evaporation test. It is agreed that the basis of 
computation should be the weight of dry coal, 
but the point at issue is whether the boiler should 
be given credit for the evaporation of the moisture 
in the fuel. The subject does not have the 
importance with the higher grades of coal because 
these seldom contain much moisture. As it 
happens the coals which contain the large 
quantities are the ones which are often of the 
poorest class, With an evaporation, for example, 
of 5tol and 15 per cent. moisture in the coal, 
the credit to which the boiler is entitled for 
evaporating this moisture is 3 per cent.; whereas, 
in the case of the high-grade coals giving, 
perhaps, 10 to 1 evaporation, with 5 per cent. 
moisture, the percentage is only one-half of 
1 per cent. It would appear, then, that the 
subject might in some instances be of great im- 
portance, 

How this should be decided is a question 
depending upon the object in view. If the com- 
mercial value of the coal is the thing desired and 
the moisture is one of its usual characteristics, 
then no allowance of any kind should be made for 
it. The moist condition is the state in which it 
is purchased, and thatis the condition on which 
the results should be based. If the efficiency of 
the boiler as a steam generator is desired irre- 
qe of the coal used, it seems certain that 
the boiler should have the benefit of every 
advantage to be derived from the use of dry 
coal, and under those circumstances it should 
have the credit of evaporating the moisture 
which the coal contains the same as though 
moisture was in the interior of the boiler, The 
boiler should in no respect be made to suffer 


because of the heat lost in this way.— Engineering | 


Record, 





THE PATENT JOURNAL. 


Condensed fiom * The Illustrated Oficial Journal of 
Patents. 


Application for Letters Patent. 


*,.* When inventions have been ‘“‘ communicated " the 
rame and address of the communicating party are 
printed in italics. 


80th June, 1897. 


15,586. Dressinc of Wounps, &c., G. V. Blaeren, 
London. 

15,587. TREATING ANALOGous CoLours, H. Koechlin, 
London.., 

15,588. Winpow F. Fielding, 
London. 

15.689. Bicycte Steerina Lock, P. M. Peters, East 
Sheen, Surrey. 

5,590. Suits, G. Maynard, jun., and J. Cuthbertson, 
Lendon. 

15,591. Breap, J. E. J. Johuson, E. 8. Free, F. 
Faulkner, London. 

15,592. ReautaTynG Water, J. B. 
Horne, London. 

15,593. FurNacEs, E Brook, London. 

15,594. Supports of Sappies, A. H. Bate, Enfield, 
Middlesex 

15,£95. DritLinc Macuinse, J. 1. Warman and C. Winter, 
London. 

i5 £96. Gamer, J. H. 8. Biadky aud W. Sunderland, 
London. 

15,597. Mountixna 
London. 

15,598. Sasu Fastener, A Brown, London. 

15,599. InrLator, E. I. Shingler, Birmingham. 

15,600. VeHICLE- DRIVING MECHANISM, J. Herbert, 
Birmingham. 

15,601. Propuction of Parser Pup, A. V. Feezty, 
Londen. 

15,602. Brakes for VeLocipepEs, J. Magnat, London. 

15,603. ELECTRICAL IGNITING APppaRaTus, E. Delahaye, 
London, 

15,604. Sprinc Moror, L. Drablai and F. Georget, 
London. 

15,605. BicycLe, L. Mettewie, London. 

15,606. Inronator, C. E. Rice, London. 

15,607. TeLEpHONIC Communication, J. Imray.—(La 
Société Anonyme pour la transmission de la force par 
Lelectricité, France.) 

15,608. Damprne Sounbof Pianorortes, M. Janauschek, 
London, 

15,609. Switcues, J. W. Swan, London. 

15,610. MANUFACTURE Of Boxss, A. J. Boult.—( M. Gatti, 
Italy. 

10 611. Stained Grass Winrows, G. H. E. and T. Cooke, 
London. 

15,612. Cake Macuinery, D. M. Holmes, London. 

15,613. Preumatic Tires, W. P. Thompson —(H. Seth, 


SasH Fasteners, E. 


Furneaux and A. 


of Fisninc Rops, E. Fennessy, 


Russia.) 

15,614. Putting on Cop Trusses, W. P. Thompson.—(#. 
Schmehlik, Germany ) 

15,615. Coan Dust Firinc Apparatus, C. Wegener, 
London. 


15,616. Feep Mecuanisms for Firina, C. Wegener, 
London. 

15,617. Process for 
Liverpool. 

15,618. Apparatus for Grass Biow:ine, T. Kiipper, 
London. 

15,619. Cycirs, D. E 


Movutps, J. Rieder, 


Fou. Mine 


Hipwell, London. 


15,620. Tires, H. J. Brown and E. B. Chapman, 
London. 
15,621. Strainer for Saucepans, &c., F. Ryland, 
London 
15,622. Pressinc Cookep VecreTapurs, F. Ryland, 
London 
15,628. Movurnritce for TeLernones, K.  Bolz 
London. 


15,624. Hoops, E. Redman, London. 
. CHAIN GEARING, P. Sylva, London. 
SicgNaLuinc Apparatus, &c., J. 






Clements, 


WINDOW SasH 

Lo. don. 

15 629. Winoow 
London. 

15,630. CoLouRING MA1TER Propuciion, A. Ashworth, 
Manchester. 

15,631. Gotp Extraction, T. A. Middleton and H. R. 
Gregory, London. 

15,632. InFLAMMABLE Woop, E. M. Fox, London. 


Fasteners, 8. Wathan, 


Sa:n Fasteners, G. Ccckings, 





5,63: WINDOW - sath FasTENERS, J. Martingale, 
London. 
15,634. Winpow-sasH Fastener, 8. J. Seccombe, 


London. 
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15,€35. Toy, J. Tourtel, London. 

15,636. Winb-MOoTOR aunders, London. 

15,637. Brick, A. Themas, Old Ormesby, rear 
Middlesbrough 

15 638. SasH FasiENners, E. Fogg. London. 

15,689. Borries, A. E. N. and 3s. N. Yeadon, Leeds. 

16,640. Macuine for Curvinc CakpBoarp, J. H. Leber, 
London. 

15,641. CLip Lever Bicycite Braxg, S. L. Barton, 
Sheffield. 

15,642. TexTILE VEGETABLE Fipres, C. W. Radeke, 
London. 

15,643. Locks for BicycLEs, O. 
Germany. 

15,644. Stencit Piatss, A. H. Barton, London. 

15,645. Printine Potrers’ TRANSFERS, G. T. Heath, 
Stoke-on-Trent. 

15,646. Hotpine FLowers in Garments, T. R. Munro, 
Glasgow. 

15,647. New SasH Fastener, G. J. Pollard, London. 

15,648. Cyctinc Device, W. Stokes and R. Hudson, 
Derby. 

15,649. ComBtneD SasH FASTENER and TIGHTENER, T. M. 
Rees, Cardiff. 

15,650. New Game, J. Foster, Glasgow. 

15,651. Drepaers, L. Coiseau, London. 

15,652. Enarne, J. Abbott, Bristol. 

15,653. CLornes Horses, F. Hopeley, Liverpool. 

15,654. Cuip for ArracHinGc INFLaTORS, W. 
Halifax. 

15,655. Winp Motor, J. Kay and A. Poirrette, Man- 
chester. 

15,656. Screens, H. D. Wedlake and H. M. Fletcher, 
Hayle, Cornwall. 

15,657. Maxine Peart into Coa, W. T. McGarry, Acre- 
fair, Ruabon. 

15,658. Weavinc Looms, E. Hollingworth.—(@. Hut- 
chins, United States.) 

15,659 Wau Puiue for Execrric Ligat, A. E. C. Wood- 
house, London. 

15,660. Macuines for TrENcHING, W. Bridgewater, 
Leicester. 

15,661. Apparatus for Beatinc Cakes, T. Morton, 
Wishaw, N.B. 

15,662. A New Boort-Lack FasTEnsER, C. H. Elvidge, 


London. 

15,663. * Cars, W. G. Heys.—(M. Jouffret, 
France. 

15,664. ManuractuRe of Linoteum, M. B. Nairn, 
Glasgow. 

15,665. VeLocipepes, J. W. Drabble, Coventry. 

15,666. Bicycues, G. A. Phillips, Birmingham. 

15,667. MoToR-DRIVEN VEHICLES, J. Fletcher, Fails- 
worth, Lancs. 

15,668. Means of DispLayING ADVERTISEMENTS, J. E. 
Linnett, Coventry. 

15,669. Box for Paper-makinG Macuings, A. Black, 





Seydlitz, Barmen, 


Stott, 


gow. 
15,670. HorsgsHors, A. Taylor.—(Partly by W. &. 


Taylor, ——. 
15,671. PHotoerapHic Printinc, J, W. Collings, 
London, 





15,672. Bicycte Storace, H. W. D. Dunlop, Lucan, 
Co. Dublin. 


15,673. Carpine Enorives, 8. Hopkinson and W. P. 
Kinsman, London. 

15,674. Process of Taxatinc Gotp Ores, C. Wether- 
wax, London. 

15,675. Winpow Sasu Fastener, J. T. Hill. London. 

15,676. SasH Fasteners, A. M. Todd, London. 

15,677. Tires, J. T. Knowles.—(C. H. Cooper, United 
States.) 

15,678. ManuracTuRE of Wuire Leap, R. Matthews, 
London. 

15,679. Sash Fasteners, W. Fletcher, London. 

15,680. Sasu Fasteners, D. Hughes, London. 

15,681. INTERNAL ComBusTION Gas Enaryes, D. Davy, 
London. 

15,682. MARKER for Crippace Games, F. Wilson, Man- 
chester. 

15,683. Motive Power, J. H. Fitzgerald and H. S. 
Clement, Glasgow. 

15,684. SusPENDING Biocks of Concrete, H. Fidler, 
London. 

15,685. VENTILATING APPARATUS, J. McHardy and D. 8. 
Froy, London. 

1*,686. Sasu Fasteners, W. Chitty, London. 

15,687. VELOCIPEDES, J. Mocave and C. Tricot, 
Brussels. 

15,688 Securinc Burrons to Boots, L. E. Maltby, 
London. 

15,689. Frames for Puotocrapus, J. S. Rhodes, Bir- 
mingham. 

15,690. Puzzves, A. H. J. King. London. 

15,691. Sas Fasteners, G. Thomas, London. 

15.692. SasH Fasteners, M. Hughes, London. 

15,693. Teaxatinc Gun Corton, F. G. du 
London. 

15,694. Sasu Fasteners, J. F. Aust, London. 

15,695. Werr Pite Curtinc Macuings, J.B. Daymont, 
London. 

15,696. AUTOMATICALLY OPERATED STRINGED MUSICAL 
InsTRUMENTS, H. H. Lake.—(C. B. Kendall, United 
States.) 

15,697. Stups, A. Bippart, London. 

15,698. Carriace, A. C. Barratt and J. C. Cox, 
London. 

15,699. Apparatus for CLEANING Cuarns, H. Oppen- 
heimer, London. 

15,700. ManuracturE of Potassium, W. 
London. 

15,701. SasH Fasteners, W. Llewellyn, London 

15,702. Voucners, LaBets, &c., A. and L. 

ndon. 

15,703. UmMBRELLAS, J. Simpson, London. 

15,704. RoaD BREAKING Macutngs, R. H. Fowler and 
T. Benstead, London. 

15,705. Marxinc Cicars, W. P. Thompson.—{Don 
Justo Taladrid y Cata, Cuba.) 

15,706. Cycie Locks, W. P. Thompson.—(4. Wolf and 
L. Messek, Austria ) 

15.707. CoLLapsiBLE Boxes, W. P. Thompson.—(P. 
Lustig and A, Silbiger, Austria.) 

5,708. Cameras, E. O. Tourtin. London. 

15,709. Towacco Poucuss, E. J. Byrne and G. Beard- 
man, Birmingham. 

15,710. ELzvators, J. H. Gilbert and W. Lea, Liver- 


Pont, 


Muir, 


Braly, 


pool. 

15,711. Cycies, A. Adams, London. 

15,712. Licgurina Gear, W. Baines and W. Norris, 
London. 

5,718. Rarxs, G. Flett, London. 

5,714. Apparatus for Heatina Fvivuips, A. Bell, 
London. 

15,715. CycLe Brakk, A. Frank, London. 

15,716. Cycte Lamps, A. Frank, London. 

15,717. Mup Guarps, A. Frank, London. 

15,718. CycLe Hanp.es, A. Frank, London. 

15,7.9. Evecrric Roap Cars, C. A. Hclistein, London. 


15,720. ILLumin~aTion of Banners, C. A. Hollstein, 
London. 
15,721. Evectric Arc Lamps. R. Haddan. — (7h: 


Patent Veriwerthungs Gesellshatt, Germany.) 
15,722. UMBRELLA FRAMES, A. A. Revel, London. 
15,728. CoIn-RECEIVING MecuanisM for TeLescorss, G. 
Schmidt. London. 
15,724. NON-REFILLABLE Borrties, C. H. ard J. Hahn, 
London. 
5,725. Eoa Turners, L W. Woods, London. 
. Sasu Fasteners, F. James, London. 
. Cameras, O. Bentz, Loi don. 






15,728. Fricrion CcuTrcH Apparatus, L, Mégy, 
London. 

15,729. Rattway Venicces for Cattie, A. Spencer, 
pnaon. 


15,'30. Grinpine Rops, J. C. W. Stanley, and B. 
Witherby, London. 
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15,731. Sasu Fastener, R. Waugh, London. 

5,732 REGENERATING Lamps, 8. 8. Allin, London. 

15,733. WINDMILL for ADVERTISING, A. M. A. Morton, 
Manchester. 

15,734. Sash Fasteners for Winpows, H. Griffiths, 
London. 
735. Lever Grip Ramway Cuarr, A. E. Hiles, 
Llanelly. 

15,736. BicycLte Supports, A. Duke, Cheltenham. 

15,737. Apparatus for Drivine AuTocars, J. Waiker, 
Bradford. 

15,738. Construction of SHutTries, H. and A. T. 
Denton, Bradford. 

15,739. Tires, R. Selby, London. 

15,740. Nonconpuctine Coverinas, J. R. Green, 
Ipswich. 

15,741. Drawine and Sampiine Can, J. G. Crossman, 
Watford. 

15,742. Propuction of Copatt from Orgs, R. McAlley, 

lasgow. 

15,743. WHEAT-SCOoURING MacuHINEs, A. M. Robinson, 
Liverpool. 

15,744. Ick Tanks, T. Frost, Derby. 

15,745. Recorpinc Time, L. Lumb and E. Holt, 
Halifax. 

15,746. Macutnery for Unitine Tupes, C. Harvey, 
Birmingham. 

15,747. APPARATUS for LowERING Winpows, H. Dear- 
den, Halifax. 

15,748. Mxcaanism for Startina Cars, T. Gregory, 
Manchester. 

15,749. Moutpine Soues of Boots, W. H. Dorman, 
Stafford 


ord. 

15,750. Bospins, W. Van Wart, F. W. Popp, and J. J. 
Bradley, Birmingham. 

15,751. APPARATUS for Fittinc Tires, A. Williams, 
Redd 


15,752. Cycie Orers, W. Pearce, Birmingham. 

15,753. Rim Locks, G. H. Burrows, Wil'enhall, near 
Wolverhampton. 

15,754. GENERATORS for ACETYLENE Gas, F. H. Smith, 
Glasgow. 

15,755. ScraPeR for BorteR Tunes, A. E. Bromell, 

jive’ , 

15,756. Denies Tires, F. Rose, Liverpool. 

15,757. Postat WrapPers, R. Ramsbottom and H. J. 
Rofe, Manchester. 

15,758. PrriopicaL Fiusninc SipHons, J. Shanks, 
Glasgow. 

15,759. MANUFACTURE of TEXTILE Fisres, W. Moores, 
Manchester. 

15,760. Apparatus for ConveyinG Boxgs, T. H. W. Idris, 
London. 

15,761. SHow Case Brackets, T. FitzPatrick, Dublin. 

— Eectric Stace Wepacr, W. H. Whiteside, 


eds. 
15,768. Winpow - SasH Fasteners, F. W. Graziani, 


ndon. 
— Tosacco Pipe Matcu Striker, J. Pierce, 
mdon. 

15,765. Wrinpow Fasteners, H. G. Warner.—{J. 8. 
Warner, South African Republic. ) 

15,766. Topacco Poucugs, B. E. Donnell, London. 

15,767. Wixpow Fastentnes, G. H. Rayner. —(S. 
Rendell, South African Republic.) * * 

15,768. SEcyRiNG CuppoaRD Doors, J. Burn,' Leeds. 














15,769. Arm Vatve for BicycLe Tires, E. F. Pickett, 
Buffalo, U.S.A. 

15,770. SEwinc Macuine ATracHMENT, W. J. Cock and 
H. T. Tanner, London. 

15,771. Feep Mecuanism of Arc Lamps, C. 
London. 

15,772. Loom Visrators, R. Glendining and G. E. 
Beaumont, London. 

15,773. DistrinutiInc Manure, H. Liversidge, jun., 
London. 

15,774. Construction of Boats, J. I. Booker, 


Oliver, 


ndon. 

15,775. GENERATING MAcuINE, J. M. and C. P. C. Larsen, 
London. 

15,776. Insect Destroyinc Apparatus, P. 
Cologne, Germany. 

15,777. Biue-pame Kins, J. and C. Lengsholz, 
Cologne, Germany. 

15,778. ReTarninc Tres in Puiace, P. M. Peters, East 
Sheen, Surrey. 

15,779. OBTAINING TEMPERATURE, A. P. Strohmenger, 
Cardiff. 

15,780. Stume Separators, F. B. Hill.—(F. J/ill, South 
African Republic.) 

15,781. Tire, A. Samson, London. 

15,782. RoLLER asd Baw Bearinas, J. B. Edlington, 
London. 

15,7838. SasH Houipers, A. Haenichen, London. 

15,784. Cycies, E. Hurst and A. J. E. Jones, London. 

15,785. Sotip Enns of Conpuctors, F. H. Sumenvule, 
Chelmsford. 

15,786. CycLe Lape, R. C. Swaine, London. 

15,787. Jan Cover, R. H. Batcheldar, Croydon. 

15,788. Taps, C. King, London. 

15.789. Piatn-casep Tupes, Tonks, Ltd., 
Revill. London. 

15,790. Ptanorortes, C. Hicks, London. 

15.791. TREATING ANTIMONIAL GoLD OrEs, N. W. 
Eiwards, London. 

5,792. ATTacHinG Tires to WuHeEzExs, A. M. M. Foi bes 
and E. W. Sloan, London. 

15,793. OVERHEAD INCANDESCENT Gas Lamps, B. Crvft, 
London. 

15,794. SHRAPNEL SHELLS, W. Theodorovic, London. 

15,795. Turpines, C. F. de Kierzhowski - Steuart, 
London. 

15,796. TypE-wriTinc Macuines, O. Kneist, London. 

15,797. Fiprous MATERIAL, K. A. Zschérner, London. 

15,798. Brush for CLEANING Borries, R. Jentzen, 
London. 

15,799. WeaRING APPAREL, F. Kahn, London. 

15,800. Drivinc Gear for VEHICLES, G. 
London. 

15,801. ATracHING PuULLEYs to SHarts, G. Hughes.— 
(A. Endler, Austria.) 

15,802. Drivine Gear for CycLes, G. Hughes.—(H. 
Wuilbern, Germany.) 

15,803. Swacine Macurnery, J.T. Kennedy, London. 

5,804. Gas Ien1TERs, J. Perl, London. 

15,805. Icnrtmnc Device for Gas Lamps, J. Perl, 
London. 

15,806. Fastentncs for SappteE Posts, B. J. B. Mills. — 
(RK. H. Wolff and Co , Ld., United States.) 

15,807. Hammers, A. H. Harriman and C. B. Ring, 
London. 

15,808. ADJUSTABLE HANDLE-BARS, A. J. Henderson, 
London. 

15,809. Woo.-comBine Macuines, W. Watson, London. 

15,810. Lamps, H. H. Lake.—(K. EB. Dietz Co., United 
States 

15,811. TempoRaRILy Repairinc Trres, J. R. Hare, 
London. 

15,812. WreNcuEs, J. Woodward, Manchester. 

5,813. Ozong, E. Andreoli, London. 

314. Time Cuecks, S Heller, London. 

5. Arc Lamps, G. H. Terrell, Londen. 

». Ruver, J. G. Fearrhoald, London. 

7. Meta Boxes, B. Scott London. 

3. Makixnc Rims for Waeets, E. J. Vawzelle, 
London. 

15,819. Regis for Hortpine Corron, C. W. Re binscn, 
London. 

15,820. Wueext Guarp, F. J. Singleton and R. R. de la 
Giltonnitre, London. 

5,821. Trunks, J. Sutton, Live: pool. 

5,822. Motors, F. Crozet, Liverpvol. 

. Weapon SHeatu for Cycies, O. Eulitz London. 

24. Parts of CycLe Frames, K. Giese, Liverpoul 

15 825. Foxtne of Worts, G. Ptiiz Liverpool. 

15,826. LappeErs, &c., A. J. Boult.—(7. Cohn and F 
Kriesten, Germany ) 

15,827. Curr Hoipers, L. Koch, London. 


Kiefer, 


and W. 






Hexke, 
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15,828. Cyc Sapp.x, A. I. Rath, London. 

15,829. GLawp for Packtnc MovaBteE Kops, H. C. Page 
and G. Castle, jun., Leigh, Lancs. 

15,830. FLUIDS-DYNAMO-MOTOR, M. Patrono. Paris. 

15,831. LoopepD Warp-PILE Fasrics, O. Drey, Mar- 
chester. 

15,832. Vatves for PNeumatic TrREs, J. G. A. Kitchen, 
Maxchester. 

15,833. CycLe Sappies, W. J. H. Jones, B rmirglam. 

15,834. Lamp, H. T. Baker and A. T. Buon, Lona: pn. 

15,835. ADJUSTABLE SEAT PiLLaR for Cycies, FE. A 
Bray, King’s Lynn. 

15,836. Levers for Covers of Preumatic Tires, E. H. 
Meader, Forest Gate, Essex. 

15,837. Woven Wrre Marrresses, H. A. Watters, 
Dublin 

15,838. MULTIPLEX PRINTING TELEGRAPH SysTzms, P. 
M. Justice.—(H. A. Rowland, United States.) 

15,839. Sprine WHEELS, W. M. Hoy, Glasgow. 

15,840. WrEpine Toot, J. Lytle, Walton, Liverpool. 

15,841. ATracHaBLE SoLe and Hee. Pisce, W. H. 
Evans, Cardiff. 

15,842. WaTER-cLOsETS, R. Miles, sen., Manchester. 

15,843. Boxpins, A. E. Scrope-Shrapnel, Coventry. 

15,844. Yarp-sticks, H. Berntsen.—(0. Goderstad, 
Norway.) 

15,845. Taps for Use in Forminc ScREW-THREADs, R. 
Kilburn, Manchester. 

15,846. InpicaToR Mortice Deap-Locks, H. Sexton, 
Moulsford. 

15,847. New Game, G. Warnkes, Glasgow. 

15,848. Partour Game of Quoits, J. G. Paterson, 


mdon. 
15,849. Rivetinc Device for Drive Cains, A. 
Appleby, Birmingham. 
15,850. ELECTRO-DEPOSITION of MerTa.s, J. B. Procks 
and J. Holt, Birmingham. 
15,851. CycLE Sapp.gs, J. B. Brooks, Birmingham. 
15,852. InHaLtation cf Oxycen, F. W. Branson, 


Leeds. 

15,853. Cycies, W. C. Ridley and W. Mackesy, New- 
castle-on-Tyne. 

15,854. ArtiriciaL TgeETH Piates, M. C. Jenkins, 
Glasgow. 

15,855. Fasteners, J. L. Goodrich and J. H. Greers- 
lade, Halifax. 

15,856. DisPLAYING ADVERTISEMENTS, J. Haynes ard 
H. H. Hall, Liverpool. 

15,857. Vatves for Pweumatic Tires, J. T. Trench, 

mdon. 

15,858. Compounp for Restorinc Human Hair, J. 
Court, Manchester. 

15,859. Fasrics, A. Jamieson, D. Blair, and G. Clela..d, 
Glasgow. 

15,860. Weavinc TextTILE Fasrics, J. Stainclffs, 
Keighley. 

15,861. CoLLAPSIBLE Bertus for Suirs, A. H. Baird, 
Liverpool. 

15,862. CoLLAPSIBLE Bertus for Suips, A. H. Baird, 
Liverpool. 

15,868. Currinc Wert Pitz Fasrics, J. Wilkinson, 
Manchester. 

15,864. TrrEs for Roap VeniciEs, J. C. Hall. London. 

15,865. Securninc WHEELS in Frames, A. T. Collier, 
London 

15,866. ILLUMINATING Swales, 
Lo 


ndon. 
15,867. SreeRING Hanpies of Cycies, F. Sampson, 
Birmingham, 


Waconettes, R. 













































































































































15,868. Boots, F. Billing and W. E. Partridge, Bir- 

» mingham. 

15,869. RuLER with Tarirr of Cuarcss, H. Harz, Bir- 
mingham. 

15,870. ELectricaL Propucsion, A. Miiller and H. 
Tudor, London. 

15,871. Pumps, L. Kaufmann, London. 

15,872. Brake Mecuanism of Cyc iss, J. Harrington, 
London. 

15,873. Exuipitinc ADVERTISEMENTS, W. H. Fletcher, 
G. R. and C. A. Rollason, London. 

15,874. Fiusnrne Apparatus, J. J. and W. R. Raw- 
lings, London. 

15,875. Piates for Presses, H. W. J. V. O. Bastiaans 
and H. Greenwood, London. 

15,876. TeLeGRAPHS, P. A. Newton.—({L. 0. McPherson, 
United States.) 

15,877. Moron Cars, L. Cerebotani and C. Moradelli, 
London. 

15,878. Apparatus for MAKING OBSERVATIONS, J. Wer- 
theimer, London. 

15,879. SEconDaRY Batrery Puatss, W. J. 8. Barber- 
Starkey, London. 

15,880. ManuractuRE of Ro.tLeD Oats, T. Jardine, 
London. 

15,881. Cycies, G. Hunter, London. 

a ee Locxine Devices for Swircues, J. Woods, 

ndon. 

15,883. UMBRELLA Hope, R. Gabriel and E. Loewen- 
thal, London. 

15,884. ALEMENTARY Paopucts, L. Michon and M. E. 
Goulut, Liverpool. 

15,885. Ienrtrinc Device for Fuses, W. Norres, Liver- 


pool. 

15,886. FisHinc Trawt Nets, H. Smethurst, London. 
15,887. SasH Fasteners, H. Cooper, London. 

15,888. Wiypow Sash Fastener, W. Jakubowski, 


London. 
15,889. A New Fastenine for Wixpows, E. Jenkins, 


ndon. 

15,890. Acrps, O. Imray.—({The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

15,891. Fastrentnes for Ralzs, w. Schroeder, 
London. 

15,892. Envetope, A. Pulsford, 8. O. Shaw, and B. C. 
Dawson, London. 

15,893. InreRNAL ComBusTION Rotary Morors, H. 
Edge, London. 

15,894. TusuLarR ArticLes of ConrecTIONERY, C. E. 
Gardiner, London. 

15,895. MeasurRiING Hercuts, E. E. Latorre andG C. 
y Cafiadas, London. 

15,896. Locks, J. H. Doscher, London. 

15,897. Erasers, R. M. Pancoast, London. 

15,898. Repropuction of Drawinas, M. Bernstein, 

on. 

15,899. Drivine Gear of Cycies, O, Luther, Lundon. 

15,900. Gas, E. Soxhlet, F. Van den B. A. and V. 
Borreman, London. 

i sone Tack and Natt Hammers, A. H. Valda, 


ndon. 

15,902. Fastentna Devices for Boots, L. Schiéle, 
London. 

15,903. ELecrric Barrerizes, A. D. Seton and J. L. 
Dobell, London. 

15,904. Device for Drytneo FisH Livgs, C. C. Bethune, 
London. 

15,905. Stapies, J. A. Hanna and T. F. Shillington, 
London. 
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15,903. Drawina for TrLecrapoy, H. C. Braun, 
London. 

15,907. Corsets, W. H. Symington, London. 

15,908. Motors, J. Katz, Coventry. 

15.909. Sprep TRANSFORMERS, R. H. F. and A. H. 
Finlay, Belfast. 

15,910. Wueets, J. E. Thornton and J. P. Lea, 
Altrincham. 

15 911. Lock, J. Wood, Sevenoaks. 

15,912. Om-cups, J. J. H. Sturmey and W. I. Iliffe. 
—(W. W. Tucker, United States.) 

15,913. Dygrmse Yarns, J. T. Reid and H. Thorp, 
Manchester. 

15,914. WaTer-TuBE Generators, J. H. Rosenthal, 
Glasgow. 

15,915. Trousers, M. W. T. Allandale, Brooklands, 
Cheshire 

15,916. Pozzir, F. Larkin and J. Moss, West Kirby, 
Cheshire. 

15,917. Non -conpuctine Coverrnes, J. R. Green, 


Ipswich. 

15,918. DisPLAYING ADVERTISEMENTS, J. B. Boggiano, 
Liverpool. 

15,919. Extension Tastes, J. Hampson, Wigan, 


Lancs. 
15,920. Seat Priiars of Cycues, R. F. Hall, Birming- 


15,921. BorrLe-cLeantnc Macuryg, T. Hill, Kingston- 
upon- Hull. 

15,922. Oprarnrnc REVERSIBLE Morton, T. A. Rees, 
Doncaster. 

15,923. Preventinc THert of Cycuxs, C. F. Pollock, 
Cologne, Germany. 

15,924. Musica, InstruMENT, E. Burkhardt, Dresden, 
Germany. 





15,925. Bepstgaps, J. Frick, London. 

15,926. Means for DispLayinc Goops, A. W. Pyke, 
London. 

15,927. Ort Purirication, W. Smith andJ. E. T. Woods, 
London. 


15,928. SHow-caRps, W. J. Lockett, London. 

15,929. Fastentnes for Winpows, J. Kelson, jun., 
London. 

15,930. Fasteners for Winpows, F. Johnson, 
London. 

15,931. Sasa Fasteners, R. R. Phillips, London. 

15,932. Means for VENTILATING Rooms, L. Elstein, 


15,933. Comprvep Batrery and Heap Licut, W. Mills, 


ndon. 

15,934. Macuines for ManuracturinG Screws, E. N. 
Banks, London. 

15,935. RENDERING TrREs PuNcTURE-PROOF, A. J. Boult. 
—(P. J. Winch, 

a for DampENING Fasrics, E. W. Buell, 

naon. 
15,937. SareTy ATTACHMENT for Bicycies, J. Kope- 


lowitz, London. 
15,938. Sicnat Transmission, T. A. Brocklebank, 





ndon. 
15,939. Exvetcpes for Zinc Puates, E. A. Jahncke, 


London. 

~~ Liquip - TIGHT TrovcH, E. A. Jahncke, 

ndon. 

15,941. Batreries, E. A. Jahncke, London. 

15,942. SasH Fasteners, T. G. Miles, London. 

15,943. InrLtators, F. H., C. W., and E. A. Bluemel, 
London. 

15,944. Enorne, R. 8. Bell, London. 

15,945. Aprons, G. Parrott, London. 

15,946. Covers for Omnisus SEatTs, 
London. 

15,947. Wrepow SasH Fasteners, W. J. Edwards, 


G. Parrott, 


ndon. 
15.948. PREVENTING BorTLe REFILLING, G. E. Butler, 


mdon. 

15,949. Suspension of Motors, &c., A. A. Pope, 
London. 

15,950. Supportinc Sreerinc WHeecs, A. A. Pope, 
Lond 


on. 
15,951. SreeRING MecuanismM for Ventcues, A, A. Pope, 


15,952. TRANSMISSION GEARING, &c., A. A. Pope, 
London. 

15,958, Borers, J. Weir, London. 

15,954. NON-REFILLABLE Borrues, E. Fichter, London. 

15,955. Centre Boarps, J., A., and H. E. Northup, 
London. 

15,956. Racks, J. P, Caldwell, London. 

15,957. Fire-Escapes, P, Kelly, London. 

15,958. Corkina Borries, C. Armstrong and F, J 
Knights, South Tottenham. 





15,959. BicycLe Sranp, W. Crawley, London. 

15,960. RoLtugR Diss, C. A. Jensen.—(A. R. Fordyce, 
United States.) 

—, Brake Mecuanism for Cycies, W. M. Farrow, 

ndon. 

15,962. Cvci_ges, H. G. Hoffmann, London. 

15,963. INCANDESCENCE MantLes, A. Kiesewalter, 
London. 

15,964. Exastic MaTerRiAts for Tires, &c., B. Corrick, 
London. 

15,965. Exercisinc Macaines, B. A. McFadden, 
London. 

15,966. ACETYLENE Gas, A. Salomon and J. Jacquin, 


London. 
15, wee Rorary Encrngs, E. B. Tree and R. H. Eldon, 
ndon. 
15,968. CeNnTRIFUGAL Pumps, F. A. Robinson, London. 
15,969. Stzam Rapiators for Carriaces, E. E. Gold, 
London. 
15,970. TRansmITTinc Motion, G. D. Wansbrough. 
—(R. Blcock, South African Republic.) 
15,971. PREPARING IRON for GALVANIsING, T. Gwynne, 
London. 
15,972. Disrnrectine, &c., Soap PowprEr, C. Romen, 


mdon. 

15,978. Moutpine Doveu, J. E. Pointon, London. 

15,974. CartripcEs, A. E. Morrall, London. 

15,975. ARMOUR-PLaTES, P. McMillan and L. L. Allen, 
London. ; 

15,976. TrREaTING PHospHates, E. M. Polet, London. 

15,977. BRake MecuanisM for Cycixs, R. Moore and 
J. Hodson, London. 

15.978. Prosectites, W. Menyhért, London. 

15,979. Lamps for Bicycies, F. O. Baumann, London. 

15,980. Or Encrvygs, E. Sello, O. F. Schaefer, and T, 
Lohmbeck, London. 

- Ro.ver and Batt Bearinos, H. Haedicke, 
London. 

15,982. TELEPHONE TRANSMITTERS, J. Waldthausen, 


don. 

15 983. InTzERNaL ComBusTION Enorngs, E. Uhlenhuth, 
London. 

15 984. Surecp for Drawine Ro.iiers, T. Wolsten- 
holme, London. 

15.985. TRansmIssION Gear for Enaines, C. Clark, 
London. 

15,986. Cirps for Starr Rops, R. A. Broadhurst, 

ndon. 

15,987. CompREssED AIR Macuing, A. Adams, New 

South Wales. 
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15,988. BaLanotne Batt, G. H. Watson, White Wal- 
tham, near Maidenhead. 

15,989. Pwrumatic Tire for Cycies, W. E. Selwood, 
C. Shakeshaft, and J. Courtney, London. 

15,990. Latues, E. Smith, London. 

15,991. DeracHaBLEe Gotr CLup and CLeek, H. Peck- 
nold, Edinburgh. 

15,992. Picrune Hanoina Appuiance, H. E. 8. 
Edmond and B. 8. Dunn, London. 

15,993. ELectric Licutine, C. E. Sohn, jun., London. 

15,994. Sewrne Macutngs, J. Tripp, London. 

15,995. Conveyinc Gran, R. V. Broodbank and E. 8, 
Hough, Brockley, Kent. 

15,996. SwaLt-aRos, E. C. Abella, London. 

— Rore Grip, M. W. Robinson, Newcastle-on- 

'yne. 

15,998. CLosets, M. J. Adams, Leeds. 

15.999. IRon and Sreet, J. Parry and G. H. Llewellyn, 
Newport, Mon. 

16,000. Cyc. Stanp, J. H. Fernley, Bolton. 

16,001. Trres, J. W. Cockerill, London. 

16,002. Povucnes, Cantgerns, &c., J. W. Cockerill, 


ndon. 

16,003. TuBULAR Borers, J. H. Smith.—(J. J. Mann, 
France.) 

16,004. Fite, F. C. Edgar, Bristol. 

16,005. Sanitary Traps, D. Booth, Leeds. 

16,006. Dospres of Looms, W. H. Hacking, Man- 
chester. 

16.007. Certinc Rosgs, F. J. Borland and E. Moor- 
house, Leeds. 

16,008. Crezaninc Water Gavucr Taps, H. Watson, 
Leith, N.B. 

16,009. Gas Reversine Vatves, G. A. Daniel and J. 
Williams, jun., Newport, Mon. 

16,010. RecuLatine Heicut of Water, N. 8. G. Wil- 
cocks, Bath. 

= Cycie Drivine Gear, W. M. Walters, Liver- 


pool. 
16,012. Cycres, C. Derry and J. Chapman, Notting- 
h 


am. 

16,013. Conk Fastener, J. Morley, E. Osborne, and 
G. Bowley, Leicester. 

16,014. ALARM, G. R. Powell, Bristol. 

16,015. Fritters for MrneRaL Water Bort es, C. Rey- 
nolds, Devonport. 

16,016. Decorations, Sir A. J. Loftus, Birmingham. 

16,017. Vessets for WasHING F.Loors, J. Yeadon, 
Bradford. 

16,018. Worp-countinc Conrrivance, E. McHugh, 
Dublin. 

16,019. GrinpinG Toots, H. C. Bekking, Glasgow. 

16,020. Srzam Generators, H. E. Metcalf, Glasgow. 

16,021. Pweumatic Trees, A. J. Mottlau, jun., New- 
castle-on- a 

16,022. Cuain Darivina Gear, A. J. Mottlau, jun., 
Newcastle-on-Tyne. 

16,023. Bep Prorecror for Inrants, M. E. Kelly, 
Glasgow. 

16,024. PLoveus, J. Barlow, London. 

16,025. Fotpinc Cart, C. M. Meyer and L. Brock- 
meyer, Birmingham. 

16,026. Wire THREAD ORNAMENTS, &c., J. Goertler, 

Lond 

16,027. 
Barnes. 

16,028. Steam Generators, A. F. E. Dupont, London. 

16,029. Maxine Ozone, P. Pascal, London. 

16,080. Topacco Pipxs, F. B. Dick.—(P. Marimian, 
Russia.) 

16,031. Sprinc WrirE TirE Tuse, J. T. Hedley, New- 
castle-on-Tyne. 

16,032. PortasLe Music Bracket, R. V. F. Hubbard, 
Ram: 


on. 
Dovuste DoveraiL Fixtne Bricks, A. Grayson, 


sgate. 

16,033. Sap Tire Setrinc Macuings, E. N. Zeller, 
London. 

16,034. Car Coupters, R. H. Williams, L. H. Raney, 
F. and E. P. Buford, London. 

16,035. Distittinc, A. J. Boult.—{A. G. Waterhouse 
and A. W. Case, United States.) 

16,036. Hzatinc Rooms, F. and L. F. Christy, 
London. 

16,037. Automatic Bicycre Bet, J. Ostermann, 
London. 

16,038. CycLe Wueexs, J. Wilson, J. W. Martin, and 

E. W. Lancaster, Birmingham. 

16,089. SrzamsHIP ConsTRucTION, C. R. 8. J. Hallé, 
London. 

16,040. Drivinc Cycies, W. B. Downey, Hendon, 


Middlesex. 
16,041. Hat B. Churchill, 


ndon. 
16,042. Suspenpers for Trousers, &c., F. Beeby, 


London. 

16,053. CycLE Dress Guarp, T. Taylorand J. B. Wright, 

ndon. 

16,044. TeELEGRAPHY, O. R. Robertson, London. 

16,045. Game, 8. Addison, London. 

16,046. Sash Fastener for Winpows, D. Roberts, 
London. 

16,047. Bust Improvers, E. Le Clerc, London. 

16,048. APPLIANCE for Repuctne Waste, J. Stevens, 
London. 

16,049. Potisuine Boots, J. Millard, London. 

16,050. ATTACHING HANDLEs to Brooms, J. J. Mannock, 


and Brush CaBINet, 


London. 
16,051. Fiugs of WasHina Coppers, F. Parsler, 


London. 
16,052. CycLe Lamps, W. Prewett, London. 
gs ro Moupevarp for Boots and Sores, M. Golding, 
ndon, 
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16,054. ELecrric ConTROLLERs, he British Thomson- 

— Company, Ltd.—(A. F. Macdonald, United 
es. 

16,055. Buirnps, J. Russell, London, 

16,056. Watt PLastrgerine, G. W. Meserve, London. 

16,057. Hypopermic Syrinogs, 8. Hines and D. 
Coughlin, London. 

16,058. Winpow-sasH Fastener, J. Hardie, London. 

16,059. Fastenine for SasuEs, J. Owen, London. 

16,060. STREET SWEEPERS and Loapers, J. A. Hanlon, 


—, Liquip TARNISH Protector, M. Greenberg, 


mdon. 
16,062. Guass MeLtTinc Piant, E. F. W. Hirsch, 
ndon. 
16,063. Ramway SIGNALLING Apparatus, J. P. 
O'Donnell, London. 
16,064. RexExs, E. Cliff, London. 
16,065. Lamps, F, Gabriel and H. Angenault, 
London. 
16,066. CompineD Burrer and Coup.ine, &c., H. H. 
Lake.—(B. C. K. Jamieson, South Ajrican Republic.) 
16,067. Facrcuarps for Use of FIREMEN, A. Morgan, 


ndon. 
16,068. Rarts for Evecrric Raiways, 8S. H. Harring- 
ton, London. 
16,069. Batreriss, L, W. Pullen, L. W. Hullen, 
London. 
16,070. Meter for Liquips, E. Empain and T. Glibert, 
London. 
16,071. Winpow Sasu Fasteners, A. W. Shepherd, 
London. 


16,072. OPERATING Disc Vatves, A. Featherstone, 
ndon. 

16,073. Sarety Switch Apparatus, E. Oxley, 
ndon. 


16,074. Motor Enorng, C. A. G. Gallice, London. 

16.075. Fotp1na PortaB_e Ganoway, C. A. G. Gallice, 
London. 

16,076. Lowrrine and Raisin Casks, H. J. Worssam, 


ndon. 
16,077. OpricaL InstRUMENT, F. J. P. M. and J. R. 
Mayer, London. 


16,078. Trres, J. King, London. 
16,079. BrickMaAkInG Macutngs, R. L. Gurden and H. 
Williams, London. 
16,080. TypewriTiInc Macuines, J. T. Underwood, 
ndon. 
16,081. TypEwRiTING Macuines, W. P. Thompson.— 
(The Century Machine Company, United States.) 
16,082. Stare CLEANER or Kupper, E. A. Longmore, 
Liverpool. 
16,083. Presses, W. Rowlandson, Liverpool. 
16,084. WINDOW-CLEANING APPLIANCES, A. Mauser, 
Liverpool. 
on Hooks, and Pins, F. A. R. Sauerbrey, 
on. 


pat 

ae gga Cy.inpers or Cuimneys, J. Schmeikal, 
ndon. 

16,087. Sypuons for Fiuips, H. Reiss, London. 

16,088. Eprpce and So.usLte Tartets, W. Horlick, 

London. 

16,089. PNeumatic Tires for Cycues, J. B. Oakley, 
mdon. 

16,090. INDIA-RUBBER TiREs, T. Price, London. 

16,091. Prorectina Borties from Insory, C. Ameye, 


ndon. 
16,092. ELecrric Lamps for Cycies, T. G. Howden, 
mdon, 
16,098. Games, E. Béhme, London. 


16,094. Brakes for Cycies, H. 
Miller, United States.) 


H. Lake.—(B. A. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 





579,385. Lusricatinc Device ror Conveyors, J. 
M. Dodge, Philadelphia, Pa.—Filed July 81st, 1896. 
Claim.—(1) The combination of a travelling wheel, 
having a scoop communicating with its bearing, a rail 
over which the wheel travels, and a fixed trough for 
lubricating material so arranged in respect to the rail 
that as the wheel traverses the rail its scoop will enter 


579,385) 








the trough and will pick up lubricant therefrom, 
substantially as described. (2) The combination of an 
endless chain conveyor having axles, wheels on said 
axles, a scoop on each wheel, and a trough over which 
the conveyor passes and into which the scoop extends 
in passing so as to pick up lubricant therefrom, 
substantially as described. 


579,639, Process or AND APPARATUS for MAKING 
Cyanives, H. W. Crowther, West Bromwich, E. C 
Rossiter, Smethwick, G. 8 Albright, Birmingham, 
and J. J. Hood, London, Englani!.—Filed February 
17th, 1896. 

Claim.—(1) The herein described method of pre- 
g the iron used in the manufacture of ferro- 
cyanide of potassium or sodium from their sulfo- 
cyanides, which consists in treating it with an alkaline 
sulfid or sulfid of an alkaline earth. (2) The herein 
described method which consists in treating iron with 








an alkaline sulfid or sulfid of an alkaline earth, mixing 
it with a sulfocyanide, and then drying the mixture 
in the presence of an inert gas. (8) The herein 
described apparatus comprising a furnace, a po’ 
arranged over the furnace and removable therefrom, 
an agitator, a power-driven shaft /, a detachable 
coupling g between the shaft and the agitator, the 
pillars p connected with a flange on the pot, cross 
pieces connecting the pillars and supporting the 
agitator shaft, and a cover made in sections having an 
air-tight connection with the pot. 


579,775. Arn Compressor, H. C. Sergeant, Westfeld, 
N.J.—Filed April 7th, 1896. 

Claim.—(1) The combination with an air compressor 
discharge valve having a stem of smaller diameter 
than its head, of an annular dash pot in which the 
portion of the head projecting around the stem of the 
valve is sheathed when the valve is open, substantially 
as and for the purpose herein bed. (2) The 
combination with an air compressor cylinder ha a 
hollow head constituting an air-diedhage chest, of a 


dash pot within the said head openin, 

discharge chest and a discharge. valve, whist td 
open has its head sheated within said dash pot st" 
stantially as herein described. (8) The combtrath” 
in an air compressor of a valve box, a valve havin, “4 
hollow stem, a guide in said box for said stein, 9 y, M 








operating tappet entering the said stem, anda 

hay said Bag rovided in the valve box and wae 
ing into the hollow valve stem, substantially as here. 
in described. (4) In an air compressor, the combing. 
tion with a discharge valve having a hollow stem and 


a head projecting around said stem, of a valve boy 
composed in of a cylinder and in part of a cap 
which is fitted to said cylinder and which contains g 


tide for said stem, the said box and stem having 
ormed between them an annular dash pot for the 
projecting head of the valve, a valve tappet entering 
said hollow stem, a guide for said tappet provided in 
said cap and projecting within said hollow stem, and 
a stuffing box for said tappet provided in said guide. 
substantially as herein described. . . 


579,807, Meratturorca, Furnace, W. Kotthos, 
Duquesne, Pa.— Filed February 8rd, 1896, 9 
Claim.—{1) A blast furnace provided with cooling 
plates in its sides, and having its mantel plates pro. 
vided with transverse openings adjacent to and of 
sufficient size to permit withdrawal of said cooling 
plates. (2) A blast furnace, provided with mantej 
plates supporting its mantel, and having the support. 




















ing sete for the mantel plates provided with 
openings through which cooling plates may be in- 
serted, substantially as Gecnthalt (8) A blast furnace 
having mantel plates supported upon girders, cr — 
plates in its bosh in front of said girders and mante 
plates, and apertures extending through the girders 
and mantel plates in line with the cooling plates, so 
that they may be removed therethrough, substantially 
as described. 


579,880. Mortor-propeLLep Veuicie, H. G. Morris 
and P. G, Salom, Philadelphia, Pa.—Filel June 
20th, 1896. 

Claim.—(1) The combination in an electrically- 
ropelled vehicle, of the body, a rigid axle, two 

Sites wheels loosely mounted on said axle, two 

electric motors mounted on the axle side by side so 

as to align at all times with the le, each motor 
having a short shaft, one shaft gearing with one 
driving wheel and the other shaft gearing with the 
other driving wheel, so that the two driving wheels 
are independently driven, substantially as described. 
(2) The combination in an electrically - propelled 
vehicle, of the driving wheels, the wheels E’, short 
axles for each wheel, vertical rods passing through 
the axles, springs mounted on the rods and carried by 
the axles, with a carriage body, the rear of which is 
supported by the springs, and steering mechanism 














connected to the short axles, substantially as 
described. (8) The combination in an electrically- 
propelled vehicle, the vehicle body D having compart- 
ments for the storage of batteries, a front axle, driving 
wheels thereon, two motors hung to the axle and also 
hung to the vehicle body through the medium of 
springs, gear wheels on each driving wheel, a shaft 
for each motor, each shaft having a pinion meshing 
with the gear wheel on the driving wheel, rear steer- 
ing wheels, short axles on which the steering wheels 
are mounted, brackets, and a vertical rod on which 
the axles are mounted, a steering lever at the front of 
the vehicle connected to the axles at the rear through 
the medium of a two-armed lever so that the steering 
wheels will turn in unison, the gearing of ithe front 
driving wheels being such as to allow for the} inde- 





mdent rotation of the wheels, substantially 5 
described. 
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= 
yODERN JAPAN. —INDUSTRIAL AND 
SCIENTIFIC. 


[From our Special Commissioner. ] 
VI.-THE CHANCES OF THE FOREIGN ENGINEER, 


As pointed out in one of the former articles of this 

ries, there is now—and there must be for some time —a 
jearth of experienced native engineers in this country; 
po engineering requirements have been increasing with 
gach rapid strides that the supply of thoroughly-trained 
on in this profession has not been able to keep pace 
men ° r 
with the demand. It must be borne in mind that modern 
technical education in Japan, on anything of a scale, only 
dates back a short time. But it is not the theoretical 
training NOW that is wanting ; but, from force of circum- 
stances, the practical side of the engineer's education has 
heen neglected. , ; 

On the other hand, the foreign engineer does not stand 
any chance whatever of remunerative employment in 
Japan ; for the Japanese, in their crusade against the 
foreigner, admit that it is their policy to discourage him 
by every possible means. Foreigners may be utilised to 
advantage as purchasers of Japanese products, and for 
providing Japan with what she cannot make for herself; 
put, apart from this, they are not wanted. 

The Japanese, who are nearly always logical, even 
when outsiders do not approve of their logic, and when 
the carrying out of their logic is injurious to themselves, 
will not have the foreigner at any price. They far prefer 
fo put an inexperienced Japanese at the head of some 
important engineering enterprise than a thoroughly com- 
petent European. This, no doubt, is an expensive way 
of doing business, but, in the long run, I have no doubt 
that ‘t will work out its own remedy. When I came to 
this country 11y instructions were to write: first, on the 
development of engineering work in Japan; secondly, on 
Japan as a market for British engineering products; and 
thirdly,on Japan asa field for the British engineer. On the 
first two points there is a great deal to be said, but with 
regard to the third, all that one has to say can be summed 
up in a very few words, viz., that, for the reasons given 
above, there is no field for foreign engineers out here at 
present, nor can one see any prospect of there being one 
in the future. For every year will increase the profes- 
sional experience of the native engineers, and no one who 
knows anything about the Japanese can deny their great 
aptitude for absorbing knowledge and for profiting by 
experience. 

Just now are the palmy days for young engineers in 
this country. They may be likened to that period, some 
fifty or sixty years ago, when in Great Britain the railway 
system began to develope with rapidity, and when, in 
consequence, anybody who could handle a theodolite and 
hada smattering of mathematics became, by a species 
of evolution, an ‘‘ engineer,” and was sure of profitable 
employment in that capacity. The situation here to- 
day differs, however, from the above state of thirigs, in 
that the English ready-made engineers which were forth- 
coming at the time did not so much lack practical know- 
ledge as they did a technical education; whereas, with 
the Japanese of to-day, the situation is reversed. It is 
probable that the system of technically educating engi- 
neers in Japan will bear comparison with that of any 
country in the world, and is certainly at the present day 
far superior to anything of the sort to be found in Great 
Britain, or elsewhere, half a century ago. Then, again, 
when railways in Europe were developing, people had to 
feel their way, and to go slowly in consequence, for there 
were no data to refer to, and no people with a higher 
knowledge to call in in case of emergency. With Japan, 
however, at the present time, it is a comparatively easy 
matter to start a railway company, and still more easy 
to purchase the necessary materials from abroad. 

Thus it is that the business enterprise of the Japanese 
is just now running ahead of their capacity for coping 
with it, and it is for this reason that inexperienced 
students find themselves directly they leave college in 
good and remunerative employment at an age when in 
most countries such youths would be going through the 
drudgery of practical work with an engineering firm, or 
serving in the drawing office of a civil engineer, or, at 
the best, being employed on a small salary in a very 
subordinate position on some big engineering contract. 

While there is no doubt that the foreign engineer is at 
avery great discount in Japan at the present time, it 
must not be imagined that his influence is not felt, nor, 
indeed, that his experience is not invoked, continually. 
For the London advisers of the Japanese are thoroughly 
competent men, and their handiwork in the way of 
designs, and so forth, which they have made and sent out 
to this country, is traceable in almost every big engineer- 
ing enterprise that is carried out here. And such ‘will 
necessarily be the case for many years to come. 

It isa continual cause of complaint by the foreigner 
here that the Japanese never demonstrate any gratitude 
for what the foreigner has done for the country. But 
while it is quite true that a foreign engineer seldom gets 
much, if any, honour and glory for his achievements in 
the way of modernising Japan, he has nearly always been 
extremely well paid for his work. For when the Japanese 
have considered that they require outside advice, they 
have been willing to pay for it. No doubt many people 
give the Japanese credit for originating and designing 
many things which have actually been worked out by 
foreigners, or directly copied from foreign designs. But 
in the first case such work has not been carried out by 
the foreigner from purely philanthropic motives, but from 
a business point of view; and in the second case there is 
not a civilised country in the world which does not copy 
from its neighbour, if it considers that there is any advan- 
tage to be gained by so doing. 

English engineers must not build up any great hopes of 
employment in Japan when the new treaties, which are 
said to open up the country to the foreigner, come into 
force. For though, on the face of it, it might seem that 
& great many openings for foreigners would follow in con- 





sequence, such openings will not come in the way of 
engineering employment. It may, and I have no doubt 
will, do a great deal of good to commercial people ; but 
the only chance for the foreign engineer would be in the 
event of a large number of foreign enterprises being 
started here. 

But I can see no likelihood of the treaties having this 
effect, as the wording of them, more particularly with 
regard to the tenure of land, will practically prohibit 
foreigners from establishing themselves industrially on 
any large scale. Then, again, in a few years’ time there 
is no doubt that there will be a far larger supply of effi- 
cient Japanese engineers to compete with the foreigner 
seeking employment in this direction; and foreign 
employers out here would probably give the former the 
preference, from the point of view of the smaller salaries 
they would require. For it is not brains nor intelligence 
that the Japanese engineer lacks, but merely the necessary 
experience, which will come with time. 








THE INSTITUTE OF NAVAL ARCHITECTS. 


A LARGE number of the foreiga and home members of 
the Institution of Naval Architects who attended the 
recent congress in the metropolis, availing themselves of 
the invitation extended to them by several of th2 leading 
shipbuilding and engineering firms of the Clyde and Tyne 
—supported as this was by the resolution of the 
municipality of Glasgow to show them hospitality and 
honour—reached the latter city on Monday evening, the 
12th inst., having travelled by special train via the 
London and North-Western and Caledonian Lines. 

The party arriving numbered about 180, including 
about 60 ladies, and they were soon comfortably 
established in the hotels and clubs of the city, not a few 
of them becoming the guests of friends. 

On Tuesday morning at 9.30 the visitors assembled at 
the Broomilaw Quay and boarded the paddle steamer 
Meg Merrilees, set apart for conveying them to Fairfield 
Works and Dumbarton. The vessel steamed slowly down 
the harbour, affording a good view in passing of the ship- 
ping which lined both sides, and of the entrances to the 
several docks, including those recently opened at Cessnock. 
The cross ferries and other craft plying in the harbour, 
and the immense 130-ton cranes uprising from the quays, 
were objects of much interest to the visitors. Arrived 
at Fairfield, the company disembarked at the entrance to 
the company’s wet dock. Here, as well as at Broomilaw, 
the party was augmented by numbers of local gentle- 
men, representative of Clyde shipping and shipbuilding 
industries, who, with the ladies, swelled the company to 
about 350. 

The large party was received by Sir William G. 
Pearce, chairman, and by Sir William Arroll and Dr. 
Francis Elgar, F.R.S., directors of the Fairfield Company. 
Under an efficient corps of guides the visitors were con- 
ducted over the works and on board some of the vessels 
at present lying in the dock. A prescribed itinerary was 
laid out on cards handed to the visitors, and for most 
part was adhered to throughout, although small detach- 
ments—specially interested, probably, in given depart- 
ments or classes of machinery—fell away after a time 
and took the run of the vast establishment. Note-books 
were in evidence, special care in most instances being 
taken to get the correct names of the makers of new 
machine tools. 

The visitors were first led alongside the building berths 
which were seen to be occupied with important work for 
both the naval and mercantile marine in various stages 
of progress. This included the first-class cruiser 
Argonaut, 11,000 tons displacement, and 18,000 indicated 
horse-power, and the second-class cruisers Hermes and 
Highflyer, each 5600 tons and 10,000 indicated horse- 
power. The latter are in frames to the protective deck, 
while the Argonaut is plated, and for most part sheathed 
with teak, although this work and the plating as well for 
some considerable distance at the bows has had to be 
done over again on account of the fire which some time ago 
broke out under the vessel and destroyed large portions 
of the sheathing and buckled the plating underneath. An 
object attracting considerable attention was an electric 
drilling machine engaged at the bows of the Argonaut. 

Beyond the cruisers was a huge 7250 ton mail steamer 
for Sir Donald Currie and Co.'s Cape line, nearly plated, 
and further on still the blocks were laid for a new Orient 
liner of 8000 tons, and for a magnificent steam yacht of 2250 
tons and 3500 indicated horse- power, recently ordered by 
Baron Edmond de Rothschild. After a walk through the 
smiths’ shop, where bolt-making machinery of an interest- 
ing character was shown in operation, and thence through 
the brass foundry, where castings and propellers of man- 
ganese bronze up to fifteen tons weight are made, the platers’ 
machine sheds were visited. These range along the head 
of the building berths, and are equipped with a 
bewildering number of machine tools of various kinds 
and of great calibre. Naturally, from among so many, 
certain of the latest and best tools were singled 
out for special attention. This was so in the case of 
powerful new punching and shearing machines by Messrs. 
Bennie and Sons, of Glasgow, and a ponderous hydraulic 
keel-bending press of Messrs. Hugh Smith and Son’s 
make. These and the other tools were seen in operation. 
Plate-bending rolls to deal with the largest and heaviest 
plates now employed in shipbuilding; large lever double- 
punching and shearing machines, capable of punching 
liin. holes through steel plates 1Jin. thick, and having a 
gap of 42in.; plate-planing machines, capable of taking 
plates up to 86ft. long, were amongst the tools which 
attracted special attention. The furnaces here for 
bending the frames and plates are all of the “Gorman” 
kind, and are fired with producing gas. After visits 
had been paid to the mechanics’ shop, brass finishers’ 
shop, Admiralty store, and gunners’ store, the pattern 
shop, polishing shop, cabinet makers’ shop, and new 
joiners’ shop, in course of erection, were also inspected. 

As a result of the destructive fire some time ago, which 





destroyed the joiners’ shops and a large portion of the 
platers’ machine shed, including the driving engine, the 
visitors were privileged, at this part, to see important 
sections of the works under partial reconstruction. This 
includes the building of a new power house, in which 
large driving engines are in course of erection ; the re- 
erection of machine sheds and the preparation of founda- 
tions for new and heavy machine tools, and the erection 
of new and most extensive joiner and wood-working shops 
with interesting and novel features. Asa result of the 
fire, also, another new structure of interest was seen at 
another part of the works, viz., the moulding loft where 
vessels’ lines are layed 'off fullsize. This building is of great 
length and width, and embodies, like the new joiner 
shops, the latest principles in construction as regards 
roofing, lighting, &c., the work having been designed and 
executed by Sir William Arroll and Co. 

After visiting the dynamo room, where the electricity 
used in lighting and providing power throughout the works 
is generated, the company inspected the large sawmills, 
and thereafter found themselves alongside the wet dock 
at the western extremity of the yard. In the dock im- 
mediately under the 130-ton shear legs was the first-class 
cruiser Diadem of the same tonnage, but 1500 less horse- 
power than the Argonaut; the 30-knot torpedo boat 
destroyers Gipsy and Osprey, also the Castle Packet Com- 
pany’s Cape mail steamer Dunnottar Castle undergoing 
overhaul. Aschance would have it, the Empress Queen, 
the magnificent channel paddle steamer just compieted 
for the Isle of Man Steam Packet Company’s service, was, 
at the time of the visit, down the Firth of Clyde, com- 
pleting her speed trials. The visitors were in consequence 
denied the privilege of inspecting one of the most notable 
examples of a class of steamship for which Fairfield is 
renowned. During a six hours’ run on the Clyde this 
vessel attained an average speed of 22 knots, while her 
runs between the Clock and Cumbrae Lights in stormy 
weather averaged a somewhat higher speed. These results, 
it may be stated, were attained with the vessel’s bottom 
untouched from the time of her launch, and not as in 
most cases of high-speed craft after docking and careful 
cleaning and painting. This was occasioned by its being 
found that no graving dock on the Clyde was of sufficient 
width to accommodate the vessel, and she was not docked 
until her arrival at Birkenhead a few days ago. The 
Empress Queen is not only one of the widest but the most 
powerful of paddle steamers afloat. Her engines indicate 
10,500-horse power, and her paddle crankshaft, we under- 
stand, is the largest ever fitted into a vessel. 

The engineering and boiler-making section of the works 
were next gone through, and here divided interests and 
numerous obstructions served to break up the following 
of sightseers into small detachments. In the erecting 
shop the twin engines of 18,000 indicated horse-power for 
the Argonaut were seen well advanced; also the engines 
of 9000 indicated horse-power for the Currie Cape liner. 
Throughout the machine shop all the tools were busily 
employed on items of machinery more or less weighty 
and intricate for the vessels on the stocks, and for new 
engines which the company has on hand for the screw 
steamer Arizona. The visitors were deeply impressed 
by all they saw here, and many of them made copious 
notes about the machines of greatest novelty. The fore, 
man and guides were most courteous in explaining the 
working of the various machines under their control, and 
few of the foreigners seemed to have any difficulty in 
following their descriptions. 

The boiler shop—a lofty and well-lighted department, 
served by a 100-ton travelling crane at a height of about 
44ft. above floor—was rendered specially interesting by 
the presence of batteries of water-tube boilers of the 
Belleville type for the cruisers on hand, and by piles of 
tubes, headers, and other members which go to make up 
the body corporate of this modern steam provider. The 
difference between new and old was strikingly emphasised 
by the presence, near at hand, of the immense cylindrical 
boilers for the Cape mail steamer, whose shell plating 
was over ltin. in thickness. Scattered about were 
furnaces, combustion chambers, boiler fronts, and other 
parts being operated upon, and the heavy riveting and 
rolling plant was shown in operation dealing with very 
heavy items. The fianging, drilling, and countersinking 
tools here were also much admired. 

After a walk through the smithy, which is 300ft. long 
by 100ft. wide, and contains forty fires and eight steam 
hammers, the pattern shop was visited, and thence 
the party was conducted through the genersl and 
drawing offices, and shortly after 12 o’clock the whole 
company assembled in the new mould loft already 
referred to, which was beautifully decorated for the 
occasion, and where a sumptuous luncheon was served. 
Sir W. G. Pearce presided, having on his immediate 
right Mr. E. Barton, Vice-president of lAssociation 
Technique Maritime, Paris; and on his left Rear-Admiral 
Bendemann, the official representative of the Imperial 
German Ministry of Marine. Others seated beside the 
Chairman were:—Sir William Marriot, Sir William 
Arroll, and Dr. F. Elgar, F.R.S., Directors of Fairfield ; 
M. Schneider, of Creusot; Captain Giilich, Imperial 
German Naval Attaché in London; Herr A. 
Dietrich, Constructor-in-Chief of the German Navy; 
M. Jouet Pastre, president of the Société des Forges et 
Chantiers de la Méditerranée; M. Fleury, vice-president 
of the French Institute of Civil Engineers; M. Day- 
mond, Engineer-in-Chief of the French Transatlantique 
Line ; Captain J. Gregororovitch, Imperial Russian Naval 
Attaché, London; Mr. D. W. Taylor, U.S. Naval Con- 
structor ; Lieut. Colwell, U.S. Naval Attaché, and others. 
In the general company were representatives from the 
naval departments and shipbuilding and engineering 
centres of a great many countries, including Japan and 
China, while we noticed a large number of well-known 
naval architects, shipbuilders, and engineers belonging to 
London, Glasgow, and elsewhere. 

Sir William Pearce, after proposing the loyal toasts, 
gave that of ‘The Guests,” in the course of which he 
said that, on his own and his co-directors’ behalf, he had 
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the greatest pleasure in entertaining such a distinguished 
body of gentlemen. He said that no meeting of naval 
architects would be complete unless they heard a few 
figures. Speaking of the progressof his own company as an 
engineering concern, it was one of the oldest esteblic ed on 
the Clyde, but as a shipbuilding company it was com- 
paratively young. It was first known as Randolph and 
Co., and formed in 1834. After that Mr. Elliot, and then 
Mr. John Elder became members. The largest ship 
turned out during the life of Mr. Elder was the Royal 
Mail Steam Packet Company’s screw steamer Elbe, of 
3062 tons and 3165-horse power indicated. Upon the 
demise of Mr. Elder the works were taken over by the 
partnership of Messrs. Jamieson, Ure, and Pearce, under 
the title of John Elder and Co. Its largest ships were 
the Iberia and Liguria, and the greatest horse-power was 
4200. Whilst the works were in the hands of his late 
father—Sir William Pearce—the tonnage between 1878 
and 1889 was 261,380, and the horse-power 377,306. 
Then the largest ships during his lifetime were the 
Umbria and Etruria, each 14,500-horse power and 7718 
tons. Now, the present Fairfield Company had turned 
out 155,214 tons of shipping, and had now in hand 
56,320 tons. They had turned out 304,800 - horse 
power, and had at present in hand 116,500. The largest 
ships they had built were the Campania and Lucania, 
12,950 tons and 30,000-horse power, and their vessels 
still held the record of the Atlantic, though they might 
not do so very much longer. The more often records were 
beaten the better it was for the shipbuilder. 

Admiral Bandemann, in reply, said they were pleased 
to have from the Chairman the interesting figures he had 
given regarding the development of that great shipyard, 
and they were more than grateful for the privilege of 
being shown over itso thoroughly. All the foreign guests 
had been much impressed by what they had seen. 

Mr. W. M. McFarland, of the United States Navy, 
also replied in a similar strain, as did also M. Bertin, who 
remarked that a visit to the Clyde was a pilgrimage which 
naval architects must make. With the Mersey the Clyde 
had transformed naval architecture. He hoped also that 
shipbuilding had transformed the Clyde, which as a river 
was the first and greatest for shipbuilding in the world. 
They could not forget the debt due to Randolph and 
Elder for having introduced compound engines. He 
proposed the toast of ‘‘ The Fairfield Company,” coupled 
with the name of Dr. Francis Elgar, a practical and 
scientific constructor. 

Dr. Elgar, in responding, said the directors were delighted 
to see assembled there their brother naval constructors and 
marine engineers. He had often had the advantage of visit- 
ing shipbuilding yards in various countries, and was always 
well received. He hoped every guest had seen what was to 
be seen. If there were any secrets he hoped they had 
been discovered, because he did not think it was good for 
their profession that there should be secrets. If they had 
observed progress he had to say it was due to the com- 
bination of science and practice. He mentioned at the 
congress the state of things now as compared with thirty 
or forty years ago. In those old days mathematicians 
were not shipbuilders, nor shipbuilders mathematicians. 
Nor would he yet advise a mathematician to become a 
shipbuilder. Any progress that may have been observed 
by the foreign visitors was due to the thought and labour 
of students who had qualified for the practice as well as 
the theory of naval construction. 

The proceedings thereafter ended, and the company 
proceeded to the dock and re-embarked on board the 
Meg Merrilees, a number, however, remaining on shore, 
including Mr. Edmund Shearer, shipyard manager; Mr. 
R. Gracie, manager of the engineering works; and Mr. 
Strachan, secretary to the company, all of whom had 
been most courteous and attentive throughout the visit. 
Steaming ata leisurely pace down the river, a passing 
glimpse was obtained of the several shipyards on its 
banks, which were, on the whole, fairly well stocked with 
work in various stages of progress. The large Japanese 
mail steamer on the stocks in the yard of Messrs. 
Napier, Shanks and Bell, at Yoker; the works of Messrs. 
W. Simons and Co., and Messrs. Lobnitz and Co., at 
Renfrew, with their specialities in the way of steam 
dredgers and barges, &c., sent to all parts of the world, 
were special features of attraction. This is also true, of 
course, as regards the famous establishment at Clyde- 
bank, where the first-class cruiser Ariadne, similar to the 
Argonaut at Fairfield, and a huge twin-screw steamship 
for the Russian Volunteer Fleet, were conspicuous objects 
on the stocks. Attention was also arrested by the pre- 
sence on terra firma of two of the 30-knot torpedo boat 
destroyers recently built, and tried for speed, by the 
firm, on which apparently some alterations were being 
carried out. 

Steaming slowly round the historic Castle Rock of 
Dumbarton, near whose base in the olden time Robert 
the Bruce is said to have built vessels for his own 
delectation, the visitors were landed at the firm’s upper 
wharf on the river Leven amidst every demonstration of 
welcome. Mr. Archibald Denny, who had been one of 
the company on board from the first, was here joined in 
the agreeable duty of welcoming the visitors by Mr. 
Peter Denny, Mr. John Ward, and Mr. Leslie Denny, all 
partners in the firm. Under the guidance of these 
gentlemen, as well as Mr. George Brown, yard manager, 
the company were taken in sections round the shipyard, 
while a contingent went off to inspect the associated 
engine works of Messrs. Denny and Co. further up the 
Leven, where a large amount of highly important work 
was seen in progress. 

The stocks of the shipyard were found fully occupied 
with important—and some of it unique—work ; all, how- 
ever, for the mercantile marine, as Messrs. Denny have 
never as yet taken to do with naval vessels. In the case 
of Fairfield the larger proportion of the work on hand 
was to Government account, and in this way, although 
only two of the Clyde yards were visited, a distinctly 








engineers. The vessels on hand included three large 
steamers, each of some 8000 tons deadweight capacity, 
for the British-India Steam Navigation Company vat 
for cargo carrying; ® medium-sized twin-screw steamer 
for the Union Steamship Company of New Zealand; and 
a finely-modelled twin-screw steamer of some 300ft. in 
length, building for the London and North-Western 
Railway Company’s Channel service between Holyhead 
and Greenore. All these vessels were in various stages 
of construction, the latter being almost ready for 
launching, while the keel of another had only recently 
been laid. Messrs. Denny have during the past few years 
built two twin-screw Channel steamers for the same 
company’s service—the Rostrevor and the Connemara ; 
but the present vessel, which will be named the Cambria, 
is an advance on these in respect of size, power, and 
speed. The rate of speed to be maintained on actual 
service is to be at least 214 knots. 

In connection with the British India steamers, it was 
noted with interest by the visitors that the shell plating 
was being fitted on the “ joggled” system now so exten- 
sively practised on the North-East Coast by Messrs. 
Doxford and Sons, and others. By this system, as is now 
well known, a considerable economy in weight of structure 
is effected through dispensing with liners, fillings, &c. In 
each of the British India vessels in question, where the 
structural weight runs to some 3000 tons, the saving is 
computed to be about 60 tons—a very considerable figure 
by which to augment cargo-carrying capability, or to absorb 
in increased weight and power of machinery. The 
Joggling machine employed here, it is of interest to state, 
is electrically driven, as are several other machine tools 
throughout the yard, including a large double punching 
and shearing machine in the platers’ shed. Messrs. 
Denny were amongst the first firms in Scotland to adopt 
electric lighting throughout their works, and to establish 
an electrical department for the installation of the 
modern system of lighting on board their ships. 

In addition to the other work on the stocks, and ap- 
parently having as great an interest for the foreign 
visitors, there was a number of very long and broad 
light-draught barges for services on the Amur River, 
specially adapted for carrying locomotives, rails, bridge- 
work, &c.; also several light draught and many decked 
paddle steamers, such as Messrs. Denny have produced 
in great numbers for service on the Irrawaddy and other 
Eastern rivers. 

The immense area of the open yard—about 45 acres— 
and the feeling of spaciousness in most of the depart- 
ments, struck many of the foreign visitors, and they 
remarked with interest the elaborate and well devised 
provisions made for transport of material throughout 
the yard and for hoisting it into place on the ship’s 
structure. The joinery and other wood-working depart- 
ments in the yard are well known to be replete with 
machinery of the most modern and efficient kind, and 
special interest was therefore taken in proceeding through 
these sections. Panel-surface planing and sand-papering 
machines attracted considerable notice, as did also a new 
type of mortising machine, in which the special feature 
is a revolving chain-cutter, which accomplishes both the 
cutting and clearing away of the scrap and dust as it 
works. This, like many of the other machine tools here, 
is of American make. 

The chief, because the most unique and renowned, 
section in the yard, however, seemed to be the experi- 
mental tank where speed trials with small scale ships 
are conducted on the lines inaugurated by the late Dr. 
William Froude, whose son, Mr. R. E. Froude, still carries 
on the work for our Government at Gosport. Our 
columns have already more than once contained descrip- 
tions of this portion of the Leven shipyard, so that no 
account of it is required of us at this time. The whole 
process, including the moulding in wax of the model to 
be tried, the cutting of the model to the required form 
by the ingenious cutting machine devised by Mr. Froude, 
the placing and trimming of the model in the tank, its 
“harnessing ” to the carriage on which record is taken of 
the speed resistance, &c., encountered by the model in 
being towed through the water—all these operations 
were clearly explained to the visitors by Mr. Archibald 
Denny and Mr. Mumford, the firm’s head experimenter. 

About half-past four o’clock the several contingents 
assembled in the model-room of the firm, where they were 
entertained at tea. Mr. Peter Denny formally welcomed 
the company in a few well chosen sentences, and his 
speech was translated by Mr. A. Denny for the benefit of 
French friends, and by Mr. Leslie Denny for that of 
German friends. 

Herr C. F. Laeisz, of Hamburg, whose energy, courtesy, 
and linguistic ability members of the Institution have 
good cause to gratefully remember in connection with the 
visit to Germany last year, replied, and said that in 
Germany they had had no idea of the delightful time they 
were tospend in England and Scotland. Incoming to the 
Clyde they felt they were coming to the cradle of the art 
of shipbuilding. Here were the founders and masters in 
naval architecture and marine engineering. Notwith- 
standing new discoveries, their Scotch brethren were still 
first in the race, although they would allow other nations 
to at least try and keep pace with them. He proposed 
the toast of ‘“‘ Health and prosperity to the firm of 
Messrs. Denny Brothers and of Messrs. Denny and Com- 
pany.” Mr. John Ward responded in eloquent and grace- 
ful terms on behalf of the firm. 

The company thereafter proceeded to the Dumbarton 
Railway Station, and were taken back to town over the 
new Caledonian line. In the evening Lord Provost 
Richmond and the city councillors gave a reception in 
the Municipal Chambers, which was attended by between 
800 and 900 guests, including a large number of ladies. 
Wednesday was devoted to a trip on the Firth, per the 
Duchess of Hamilton, of the Caledonian fleet, the 
weather proving most auspicious. Leaving the central 
station at 9.20, the party joined the steamer at Gourock, 





representative impression was conveyed of the varied 
class of contracts undertaken by Clyde builders and 





and the route thence was round the island of Arran and 
Ailsa. Craig, vid Kyles of Bute and Kilbrannan Sound, 





returning vid south end of Arran and Fairlie Roads 
whole of the arrangements on both days were carrie am 
admirably, much credit being reflected on the firm ~ 
individuals concerned in making them, as wel] : and 
Mr. George Holmes, the Institution secretary a a” 
courteous solicitude for the comfort of members and 
success of the visit was greatly appreciated. ° 

On Thursday, at the somewhat early hour of 7,39 th 
visitors left Glasgow, per North British Railway, fon 
Newcastle, the main object being to visit the great wos 
of Sir W. G. Armstrong, Whitworth, and Company 
Limited, at Elswick. ‘ ys 

The special train conveying the party to Newe 
taken on to Elswick station, a the a 
were met by Sir Andrew Noble, Colonel Philip Watts 
and other representatives of Sir W. G. Armstrong, 
Whitworth, and Co., Limited. Altogether about 21 
persons were present, including a number of promi. 
nent local shipbuilders and engineers. 

The engineering section of the works was the first oye, 
which the visitors were shown, and here a large amount 
of work of varied kinds was under way, including steam 
pumping engines, swing-bridge work, coal and other 
hoists, and hydraulic machinery for a variety of Purposes 
The shops forming the ordnance department of the works 
were next gone through, where at the present time the gun 
work on hand is plentiful and varied. Altogether, the 
company is engaged upon the manufacture of 900 guns 
of every type and calibre up to 12in. The processes of 
manufacture were seen in progress, including boring, 
turning, rifling, cutting breech-screws, boring and turnin 
cradles, staining and finishing guns, &c. In one of the 
shops Hotchkiss guns, mountings, and ammunition were 
inspected with interest. 

Before the tour of all the shops comprising the 
ordnance department had been completed an adjoum. 
ment was made to Elswick Mechanics’ Institute, where 
luncheon was served. Sir Andrew Noble presided, and 
in the course of the speech, in which he conveyed the 
firm’s welcome to the visitors, he said that in some 
measure the distinguished character of the International 
Congress of Naval Architects might be due to the 
coincidence of their visit to London with the Diamond 
Jubilee of her Majesty Queen Victoria. When they 
looked over the long period of the reign of her Majesty, 
and at the progress that had been made in every science 
in every part of the civilised world during that period, it 
was impossible to refrain from contrasting that with any 
previous sixty years. They had to bear in mind the 
innumerable new sciences which had come to the front 
during that period and the progress that had been made 
in the old sciences. In no science that he could think 
of had progress been greater and more marked than in 
that with which the gentlemen present were connected, 

The remaining shops of the ordnance department were 
afterwards gone through, where the turning and finishing 
of 6in. guns and breech fittings, also the preparation of 
mountings, dismounting gear, torpedo tubes, and of hoists 
for powder and shell, were duly inspected. 

Proceeding through the smiths’ shop, the visitors were 
conducted to the shipyard, where as many as fourteen 
ships of war were either building or fitting out. These 
comprised two armour-clad battleships, of 14,800 and 
12,200 tons respectively; two first-class armoured 
cruisers, each of 9600 tons and 20 knots speed ; two fast 

rotected cruisers of 4500 tons each and a speed of 24 
ane two fast protected cruisers of 4300 tons each, 
with a speed of 234 knots; one fast protected cruiser of 
4250 tons and a speed of 21 knots; two armour-clads of 
3800 tons and 17 knots speed; three fast protected 
cruisers of 8450 tons and 20 knots speed; one third-class 
cruiser of 2800 tons and aspeed of 18 knots; one training 
ship of 2500 tons and a speed of 14 knots ; and one torpedo 
boat destroyer of 300 tons, with a speed of 30 knots. 

The steel works of the company were thereafter visited, 
the smelting furnaces in which have an output capacity 
of from 500 to 600 tons of steel per week. Here also 
the visitors were interested in an inspection of heavy 
hydraulic forging presses and their products, in tne way 
of gun carriages of all sizes and heavy armour plates. 
At the conclusion of their inspection, at an early hour in 
the afternoon, the visitors left Newcastle by special train, 
arriving in the metropolis late in the evening. 








EGYPTIAN BRIDGES. 





Since the failure of the Embabeh bridge the subject of 
railway bridge building in Egypt has been brought promi- 
nently before the authorities. It has been stated that the 
acceptance of a tender which was not much more than one- 
half that of the English competing firm was a mistake, a3 4 
properly constructed work could not be made for the sum 
demanded, viz., £81,200. This statement seems to be well 
supported by the fact that £33,000 have now to be expended 
in strengthening the bridge in question. But even then, as 
Lord Cromer points out, the sum will not equal that asked 
by the English tendering firm, viz., £138,000. This matter 
of discrepancy in tenders has been frequently discussed, and 
reasons for the wide differences which occur have been sought. 
When all allowances are made for the superiority of the work 
on general grounds, the higher wages which obtain in this 
country than on the Continent, &c., there still remains the 
largest probable cause of all, namely, mistakes in calculations. 
In this country it is usual for the designer and the builder to 
be unconnected ; in France, Belgium, and America, the same 
firm both designs and builds. The consequence is that in- 
stead of rough sketches and roughly estimated weights, often 
considerably in excess, much more detailed designs a0 
quantities more accurately determined, are presented by 
competing foreign firms, who thus put themselves in a muc 
better position to secure the order. It should be remembered, 
too, as Mr. Robertson, president of the Egyptian Railway 
Board, points out, that a yard laid out for a particular class 
of work can conduct it more economically than one which is 
continually working to new designs. The whole uestion 18 
one that demands the careful attention of British bridge 
builders, The loss of trade by careless or hasty estimation 





is inexcusable, 
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LITERATUBP. 


Some ep gone Laws of Nature: An Inquiry into the 
Causes of Physical ph with pale ss eae to 
Gravitation. By Ienatius Sincer and Lewis H. Berens. 
London: John Murray. 

In 1882 was published Dr. Stallo’s book, ‘‘Concepts of 
Modern Physics,” the most destructive piece of criticism 
ever applied to scientific teaching. The work before us 
starts on somewhat the same lines; but it is in all ways 
inferior to Stallo’s book. The authors are verbose to 
the last degree. Their style is exceedingly unequal; 
and whereas Stallo only pulled down without attempt- 
ing to build up, the authors of this work, having pulled 
down, proceed to erect a structure which would be absurd 
were it not that it has some foundation in the opinions of 
very advanced physicists with an excellent reputation for 
orthodoxy. 

It is not, we think, necessary to deal at much length 
with this book ; all that is worth reading in it might have 
been given within the compass of twenty pages or so. 
The authors find the causes of all physical phenomena in 
‘‘four primary principles of ‘ Persistence,’ ‘ Resistance,’ 
‘ Reciprocity,’ and ‘ Equalisation.’” They start with the 
fundamental assumption that matter is not inert. That it 
is capable of resisting a force tending to put it in motion. 
That once in motion, it will persist in motion. In a word, 
they endow matter with a quality which, for want of a 
better name, we must term volition. It will be seen that 
@ very small change in our mode of thought will convert 
the concepts of vis viva and inertia into the concept of 
volition ; and as we read the extremely clever openin 
pages of this most unequally written book, we are led 
away in spite of ourselves to adopt the authors’ views ; 
and it is only when we discover that the authors have 
from first to last overlooked the influence of one most 
important element, that we begin to understand how it is 
that they have gone astray. 

The teaching of dynamics has been for years so 
desperately bad that, instead of being surprised by this 
book, our only wonder is that there are not many more 
like it. We do not refer to what may, perhaps, be termed 
practical dynamics, but to certain propositions on which 
these are ostensibly based, although, as a matter of fact, 
they have very little to do with them. These propo- 
sitions are invariably dealt with in a most exasperating 
fashion in text-books. It is almost an axiom of 
physics that matter is wholly inert, but the lie is 
given in practice to this assumption at every turn. 
It is, nevertheless, absolutely true within certain condi- 
tions. An infinitely small force will produce an infinite 
velocity in an infinitely large mass in infinite time. 
Messrs. Singer and Berens have failed to note the fact 
that the Resistance and Persistence of matter are purely 
functions of time. To produce an infinite velocity in an 
infinitely small quantity of matter in an infinitely small 
time, we must employ an infinite force in ordinary though 
inaccurate parlance. Thus other things being equal, time 
is the measure of the force, or of the velocity, or of the 
mass; and we have only to push our authors’ contention 
e little further to prove that time has volition and not 
matter. We must quote our authorshere. After referring 
at length to various phenomena, they go on :— 

With the various explanations offered by these several phe 
nomena we are not here concerned. What we wished to show was 
that persistence is a universal property of all matter, that all bodies 
tend to persevere, in whatever state they may happen to be, to retain every 
newly-ccquired state, and to resist change; a change from rest to 
motion as much as from motion to rest ; from a lower to a higher 
temperature as much as from a higher to a lower ; from a solid to 
a liquid or gas as much as the reverse ; andso forth, In each and 
every case a resistance is offered to change; and unless there be 
sufficient external force to overcome this resistance to change, the body 
would continue in whatever state it may happen to be. 

This seems to be a small substratum on which to build 
up a book of no fewer than 483 pages ; yetit has sufficed. 

Our authors do not believe in the doctrine of the 
conservation of energy as commonly taught. On this 
question a great deal might be said. It is, of course, not 
to be disputed that the whole theory of the conservation 
of yd is not only incapable of universal proof, but 
that it deals with ® matter concerning which, instead of 
facts, we have nothing but a number of arbitrary defini- 
tions. Thus itis easy enough to talk about energy, but 
no one knows what it is outside the definition that it is a 
capacity for doing work; and concerning its transfor- 
mations we are densely ignorant. Count Rumford 
measured the heat produced by boring a gun; and Joule 
taught us that the heat was the equivalent of the energy 
spent in cutting away the metal. But Joule had no more 
idea of why the gun became hot than Rumford had. 
The stumbling block, the crux of the whole matter, is 
‘potential energy.” Where, for example, is the energy 
stored in a percussion cap, or a string of cordite ? 
What has become of the energy expended in lifting a 
weight? Any intelligent person can deliver blows of 
this kind which will make the doctrine of the conserva- 
tion of energy reel, and Messrs. Singer and Berens 
possess much more than average intelligence. 

We shall not attempt to follow them in detail, we 
shall content ourselves with directing attention to a 
second weak place in their armour—the first is, as we 
have said, the way in which they have ignored time—and 
we shall then deal with two extraordinary statements, 
and leave those of our readers who are sufficiently in- 
terested in a very attractive subject to peruse the book 
for themselves. 

In a long chapter on Forces, we find such a radical 
mistake that it vitiates the whole of it, and, more than 
this, it shows that our authors have not mastered the 


teaching which they criticise. We cannot do better than | § 


quote here a foot-note on page 95, which runs as follows: 


Farther evidence that the resistance of the piston when pushed 
forward must have been less than the pressure behind it, may be 
adduced as follows:—The piston of a steam engine is pushed 
forward only when the pressure on the opposite side is less than 
the pressure in the boiler, and will only be pushed forward until 
ped — on the other side, plus the resistance of the piston 

, e 


xactly counterbalances the expansive power of the steam. 





But the mn in moving forward increases the in which the 
steam is imprisoned and decreases that of the other chamber. 

Itis clear from this and the whole chapter that our 
authors believe that when a piston is moving, the steam 
presses on it with a greater force than that with which it 
presses on the steam. This is a radical error. It is 
opposed directly to Newton’s third law of motion, which 
tells us that action and reaction are always equal and 
opposite; and our authors’ only justification for making 
such en error is the use in text-books of the words “ un- 
balanced forces.” There is, of course, no such thing as 
an unbalanced force; or if there be, humanity is in 
capable of taking cognisance of it. It would occupy far too 
much space to fase oi here how this error affects the 
whole contention of our authors. We must hasten on to 
the two remarkable statements to which we have referred. 

The first is that gravity does not depend on mass 
alone, but on the condition of the mass. To put this in 
another form, we may say that it implies that the quantity 
of matter in a body cannot be measured by its weight. 
Thus a given quantity of gold may weigh more cold than 
hot, or vice versé; a given salt placed as crystals in a 
sealed tube containing water may weigh more or less 
according as the salt is or is not dissolved. Thisis avery 
remarkable proposition, but it has been made before. 
Mr. MacFarlane Gray advanced, if we are not much 
mistaken, a similar theory many years ago in a paper 
which he read before the Institute of Naval Architects. 
Our authors assert that they have demonstrated the truth 
of the theory by direct experiment. Once more we shall 
allow them to speak for themselves. After detailing 
various experiments tending to show that weight varies 
with condition, they give the following :— 

A glass tube sealed at one end was contracted in the middle ; in 
the lower portion were | pangs about 10c.c. of water, and in the 
upper portion a stick of dry potassium hydrate, of about equal 
weight, and the tube was sealed. After cooling the tube was 
weighed, and then turned upside down, so that the water 
could flow on to the potassium hydrate. The stick of potassium 
hydrate partially dissolved and the solution crystallised. On weigh- 
ing it was found to be lighter by about 20 milligrammes, On shaking 
the glass the crystals partially re-dissolved, and the tube became 
heavier ; but after some time the crystals re-formed and the tube 
weighed less, 

It will be seen that if this be true a heavy blow is 
struck at one of the fundamental concepts of modern 
physics. Our authors reason the whole question out 
with much ingenuity. As a deduction, they arrive at the 
conclusion that according to the temperature certain 
solutions may be acid or alkaline, because the atomic 
weight will vary with the temperature. A solution of pure 
disodium hydrogen phosphate—Na, HPO,—to which a 
few drops of phenal phthaline and dilute phosphoric 
acid were added is, according to our authors, when hot 
alkaline and when cold acid. 

The second remarkable proposition concerns the size of 
the earth and the continuity of matter. According to our 
authors, the true diameter of the earth, that is to say, of 
all the matter belonging to the earth, is at least 250,000 
miles. The reasoning of our authors on this point is 
extremely wild and unsatisfactory. Our readers who 
wish to know what it is must refer to the book itself. 
We have hinted, however, that, wild as the idea is, it 
finds support in the utterances of an orthodox physicist. 
To all intents and purposes, Messrs. Singer and Berens 
argue that a body can act where it is not. At least that 
is how their theory about the size of the earth strikes us, 
and indeed we have found it in the main unintelligible on 
any other foundation. Before we dismiss our authors 
with a smile, however, it may be as well to read the 
foliowing extract from a paper by Professor G. F. 
Fitzgerald, F.R.8., which appeared in Nature :— 

There is no necessity, however convenient it may be, to intro- 
duce the notion of force, The other bodies in the universe are a 
sufficient cause for motion of each without postulating an entity 
force, The principal reason for introducing this notion was to 
account for a body acting where it was not ; force was intended to 
get over this. The body produced force, and this force existed 
where the body did not, and this acted on other bodies, The 
whole difficulty seems, however, to be partly due to want of 
distinct ideas connected with the question of where a body is. We 
are so accustomed to consider a body as having a definite bound- 
ary that we thihk there is a definite boundary in reality. All we 
know of the atoms and molecules, however, would lead us to con- 
clude that round the centre of each there is a very complexly 
structured region, which may or may not change abruptly in struc- 
ture, but which often extends to considerable distancesfrom theatom, 
so that it is practically impossible to say absolutely where the atom 
ends and where the empty space begins, With this view of matter 
there is no serious reason why we may not rightly consider each 
atom as existing everywhere that it acts, that is throughout 
the whole of space, for its action in causing gravitational acceler- 
ations exists so far as we know throughout space. A view of this 
kind entirely gets over any diffi sulty of a body acting where it is 
not ; for all bodies are everywhere, and if we consider matter to 
be the cause of motion in other matter there seems no very im- 
perious necessity for imagining another cause which we call ‘‘ force.” 

These words were written long before Messrs. Singer 
and Berens thought of publishing a book. It seems that 
their notions are after all not so far fetched as they seem 
at first sight; at least we find it quite as easy to imagine 
that the earth is 250,000 miles in diameter as we do to 
believe that Professor Fitzgerald’s body penetrates not 
only the solar system but all space. Said we not that 
the teaching of dynamics is a weariness to the flesh? Is 
it answerable for the increase in the number of lunatics? 


Administration Report of the Public Works Department, Irriga- 
tion Branch, in the Madras Presidency for the Year 1895-96, 
Madras Government Press, 1896. 

Ir might be sufficient to describe the above as a Govern- 

ment Blue (properly speaking Green) Book, most valuable 

as an official financial record, but little interesting to the 
general public. Except a short descriptive note on the 
ungam anicut system, with some photographic prints of 
the works given as one of the appendices, it contains no in- 
formation of practical engineering interest, and is little 
more than a scanty record that this, that, and other irriga- 
tion works in the Madras Presidency were in progress, or 
had been completed during the year. Beyond this we find 
little else than elaborate, though dry, tabular informa- 
tion of the amount of rainfall, the crop returns, and the 





outlay and receipts on the several systems of works for 
and up to the end of the financial year under report. We 
learn that in the Presidency in 1895-96 the average rain- 
fall has been 89°88 in.; the expenditure under all irrigation 
heads has been 61,12,023 rupees, andthe direct revenue 
receipts collected by the P. W. Department was 
8,388,504 rupees. The area of irrigation charged for was 
6,382,482 acres, and the total direct and indirect revenue 
collected was 2,17,26,104 rupees. 

The Report loses much of its possible interest by being 
over a year old. Its issue as a Government publication 
explains the cause of this, for it must pass through much 
official review before it can be made public, and the 
speed at which the tabular compilations are produced in 
the first instance depends on the dilatory tendencies of 
the most lethargic members of the circle of finance. As 
an instance of the magnitude, however, of the interests 
concerned, we have the record that on the occasion of a 
cyclonic disturbance in the Godavari district, in Septem- 
ber, 1895, 121 tanks affecting the East Coast Railway 
were breached. The maps and diagrams which illustrate 
the Report are clear and well executed. Appendices, 
three in number, complete the record; the first we have 
alluded to, and in the last will be found two statements 
containing in tabular form some data of professional 
value to those interested in the canals and reservoirs of 
the Madras Presidency. 


A Glossary of Mining Terms, with Illustrations and Geologi- 
cal Survey Map Signs. Compiled by Captain C. C, Lona- 
RIDGE. London: The Mining Journal Offices. 98 pages. 
Price 2s. 6d. 

We fully recognise the difficulty connected with the pre- 
paration of a book of this description, and emanating, as 
this does, from the office of our worthy contemporary, 
whose special subject it deals with, we dipped into it 
with deference, and now remark on it with a certain 
amount of diffidence. There is no preface, so we do not 
know exactly within what limits this glossary of mining 
terms is to hold good; but inasmuch as such words as 
abattis, accompt, adlings, adobe, Alberti furnace, alcam, 
alkalis, alloy, anhydrous, areng, arroba, and a host more 
are included, we regarded it as intending to be 
universal as well as local. But we were mistaken, for 
having recently visited a very important mining 
centre, we overheard mining men talking of crowns and 
stancheons, hutches and shuts, cundies and cundy 
pillars, &c.; we looked in this glossary for these, but did 
not find them. Hutch, it is true, is there, but not the 
hutch we sought. Incidentally, we have encountered in 
the book the words “‘ stamp,” and “ spitzlutten,” and as 
regards the meanings furnished,- we have entertained 
quite different ideas about these appliances ; that is, the 
mining expression ‘‘ stamp,” has suggested to us, not a 
“‘ weight,” but a kind of pestle of large dimensions; and 
“ spitzlutte,” not ‘‘ hydraulic ore concentrators,” but a 
particular type of hydraulic ore concentrator. There 
are other words explained in a similar loose manner, and 
there are also many words that can scarcely be regarded 
as mining terms at all; there are, however, a great many 
general mining terms in the book about which several 
people may wish to be enlightened, and to those, and for 
that purpose, there is no doubt the book should prove 
useful, 








THE HALF-YEAR’S MACHINERY EXPORTS. 


Tur month of June would, it was foreseen, be a poor one 
for our shipping trade, seeing that the Whitsuntide holidays 
in the early part, and Jubilee influences at a later period, 
were bound to cause considerable disturbance of trade. Under 
all circumstances, however, the contraction of trade esta- 
blished by the Board of Trade returns for June, and for the 
first six months of the year, is smaller than we had been led 
to apprehend. Among those departments, however, which 
show an advance on the six months, it is pleasing that 
machinery and steam engines are both included, the first 
showing an advance of £332,002 or 4 per cent., and the second 
an increase of £100,401. The total value of the steam and 
other machinery and millwork exported from this country 
during the half-year just concluded was £8,728,237, as com- 
pared with £8,296,844, and £7,189,825 for the corresponding 
half-years of 1896 and 1895 repectively. The largest increase 
appears under the head of miscellaneous machinery other 
than steam engines, which amounts to an increase of 
£499,851 on the corresponding figures for 1896, and £768,563 on 
those for 1895. Theactual figures are £2,497,873, £1,998,022, 
and £1,724,310 for the half-years of 1897, 1896, and 1895 respec- 
tively. The exports of locomotives for the first half of the 
year amounted to £627,935, as against £539,944 and £363,473 
for the corresponding periods of 1896 and 1895 respectively ; 
being an increase of £87,991 on the first half of last year, and 
of £264,462 on the corresponding period of 1895. For loco- 
motives India was the best customer, taking £149,403 worth, 
Australia being a good second with a take amounting to 
£114,026, Agricultural steam engines show a decline of 
£35,415 on the first six months of last year, and a similar 
decrease compared with the same period of 1895. Agricu- 
tural machinery, however, other than steam engines, shows 
an increase, the figures for the first half of this year being 
£337,695, as compared with £330,160 for the corresponding 
period of 1896. Of these Australia took the largest amount, 
£33,660, countries in South America taking second place with 
£20,929. ‘Other descriptions” of steam engines, not speci- 
fied, increased their exports in the half-year just ended by 
£46,830 over those of the corresponding half last year, and by 
£262,829 over those for the corresponding period of 1895. 
Sewing machines figured during the last six months for 
£486,401, as compared with £466,756 and £419,209, for the 
corresponding periods of 1896 and 1895 respectively. South 
Africa is in large part responsible for the decline from 
£546,000, the value of the mining machinery exports for. the 
first half of last year, to £488,412 for the first six months of 
the present year. Compared, however, with 1895, the half- 
year just passed is an advance of £132,895. Textile machinery 
also shows a decrease forthe half-year of £86,514 compared 
with last year, but an advance of £192,070 on the year 
previous. On the whole the furnished are not un- 
favourable, and we do not d of seeing a fresh revival of 
business when the labour disputes at home and the curren 
and tariff troubles of the United States are fairly disposed of. 
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RAILWAY SWING BRIDGE OVER THE RIVER 
NENE. 


THE Midland and Great Northern Railway companies have just 
completed a new bridge over the river Nene at Sutton Bridge, 
which was opened for traffic this week. This bridge is the third 
that has been erected over the Nene at this point. The first was 
built by the late Mr. Rennie in 1825, and was a timber and 
cast iron structure known as the Cross Keys Bridge. It was 
situated at a point about three miles from the mouth of the 
river Nene, which was then nearly a quarter of a mile wide 
at high water. It was 650ft. long between abutments, the 
approaches being formed by embankments running out from 
either bank. This early bridge is shown in the sketches, Figs, 1 
and 2, page 77. It had an opening span in the centre of 52ft., 
the two halves being of cast iron, lifting up by hand on the 
drawbridge principle, There were fifteen spans in all, each 
ylonccnientins of eight roughly-hewn piles 22in. in diameter, 
riven to a depth of about 18ft., the bridge being 26ft. wide 
between the parapets. Some twenty years later the river 
between the town of Wisbech and its mouth, a dis- 
tance of ten miles, was embanked, this forming part of 
the scheme which was then being carried out for the drain- 
age of the surrounding country. By the embankment :the 
width of the river was redu to about 300ft. at high water 
of spring tides. These works necessitated the removal of 
Rennie’s timber bridge, which was replaced in the year 1850 
by the existing bridge, which was constructed by the late 
Mr. Robert Stephenson. It was a s 
the old one, was fnterided for road ¢ 


bridge, and, like 
ic only. A view 
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of this bridge is given in the supplement. On the west 
side there are two fixed spans of 62ft. and 69ft. 6in. 
respectively ; on the east side there is one fixed span of 52ft, 
These spans consist of two main box girders, 4ft. deep, with 
cross girders between, the width of roadway being 16ft. Gin. 
The two main girders of the swing span are 192ft. Yin. long, 
8ft. deep at the centre, tapering off to 4ft. at the ends. The 
swing span is pivoted at its centre, and the roller path is 
about 8ft. diameter, the bridge being swung by hand by 
@ pinion working in a rack attached to the outside of the 
roller path. The pivot pier consists of a circular caisson, 
made of cast iron plates, bolted together with the flanges 
inside, the whole resting on piles. The weight of the nose 
ends of the swing span is communicated to the nose end 
piers by sliding wedges, worked by a pinion-and-rack 
arrangement. 

In the year 1864 the Lynn and Sutton Bridge Railway 
Company obtained parliamentary powers to use this bridge to 
carry its railway over the river. This line was opened in 
the year 1866, and since that date the bridge has carried both 
the road traffic and that of the railway. The Lynn and 
Sutton Bridge Railway formed part of the Eastern and 
Midlands Railway, which has now been absorbed by the Mid- 
land and Great Northern Companies, and is worked by a joint 
committee of these companies. It has recently me 
necessary to provide a new ren for the railway, as the 

one was considered hardly equal to the 
heavier engines of the Midland and Great Northern ways 

d the continually increasing traffic. Powers were there- 
ore obtained in the Midland Act of 1891 to construct a 
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diversion of the railway, including a new bridge over the river, 
and in consequence of the Nene Outfall Commissioners 
objecting to there being two bridges over the river, it was pro- 
vided that the new bridge should be constructed so as to enable 
the public road as well as the railway to be carried over it, a 
centre girder being provided which separates the road traffic 
from that of the railway. It was decided to construct the 
new bridge on cylinders, as it was known by the collapse of 
the docks at Sutton Bridge in 1883 that the foundations 
would be very unsatisfactory. 

The Nene Commissioners, objecting to a large caisson 
being placed in the'river for the pivot pier on account of thé 
obstruction it would cause to the river, it was decided to 
form the pivot pier of nine small cylinders arranged in three 
parallel rows, the two other piers in the river being con- 
structed of four cylinders similar to those in the pivot pier. 
The chief dimensions of this bridge, of which views are 
given in the supplement, are, from east abutment to centre 
of east pier, 50ft.; centre of east pier to centre of nose-end 
pier, 77ft.; centre of nose-end to centre of pivot pier, 
99ft. 3in.; centre of pivot pier to west abutment, 69f¢. Sin. 
The abutments are of brickwork in cement, resting on piles. 
The cylinders used in all the three piers are alike; they are 
of cast iron, 10ft. diameter at the bottom, tapering in a 
length of 10ft. to 6ft. diameter. This taper was so 
arranged that the small end was on a level with the bed of 
the river, In this way the cylinders were only 6ft. diameter 
above the bed of the river. Originally it was intended to 
have only a short length at the bottom 10ft. diameter, but it 
was thought undesirable to sink the taper far into the ground, 
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which was chiefly silt and sand, lest the settlement which 
would be caused He the ground closing up to the cylinders 
might “ee the foundations of the existing bridge, which 
is only 100ft. to the north of the new structure. The 
cylinders were cast in rings with the flanges inwards, the 
abutting faces being carefully turned up in the lathe. The 
10ft. and two taper rings are 5ft. long, while the 6ft. rings 
are 6ft. long; the thickness of the metal is 1}in. in the 10ft. 
and lower taper rings, 1gin. in the upper taper ring, and 
lfin. in the 6ft. rings. The bottom ring, 5ft. long, is 
strengthened by an intermediate stiffener cast on the inside, 
the thickness of the metal being increased for about 9in. near 
the bottom, which is tapered off in the last’3in. to form the 
cutting . The rings were bolted together with iin. 
bolts ; all the holes were drilled to the same template, making 
the rings interchangeable ; the joints were made water-tight 
with red lead and lead wire. 

The nose-end and pivot piers are protected by timber 
fenders, the timber used being creosoted pitch pine; that 
protecting the pivot pier is extended on each side of the pier 
so as to act as a protection to the bridge when open. The 
permanent piles driven for these fenders were used as far as 
possible in the temporary staging required for sinking the 
cylinders. The ground through which the cylinders passed 
was bad, consisting of fine silt, peat, sand, gravel, and a few 
thin layers of clay. They were sunk in the usual way under 
compressed air, and while the work was going on the inside 
of each was lighted by five 16-candle power incandescent 
lamps, the current for which was supplied by a small Cromp- 
ton’s dynamo, driven by a Marshall’s vertical engine. The 
cylinders in the east pier were sunk to a bed of blue clay 
mixed with sand about 5ft. thick, which occurs about 56ft. 
below high water of spring tides, and 54ft. below ground level. 
The cylinders in the nose-end and pivot piers were sunk to a 
bed of stiff gray clay, which occurs some 68ft. below high 
water of spring tides, the cylinders in the nose-end pier being 
about 33ft. in the ground, while those in the pivot pier are 
about 40ft. . 

The air locks had an auxiliary lock on the top for passing 
the skips in and out. It was just large enough to hold one 
skip—that is, 2ft. 5in. in height and 2ft.2in. diameter. The 
skips were hauled up by a steam winch, and a wire rope work- 
ing through a gland in the cover of the lock, a stop in the wire 
rope lifting the cover off the skip. The object of this auxi- 
liary lock was to reduce as far as possible the work required 
of the air pumps. The bottom 10ft. of the cylinders were 
filled with Portland cement concrete, put in under com- 
pressed air, and after allowing it forty-eight hours to set the 
pressure was relieved, and the rest of the concrete was filled 
in. Above the taper the cylinders were filled with brickwork 
in cement, and the whole of the cylinder, except the bottom 
10ft., was lined with one thickness of roofing felt, to allow of 
the expansion of the concrete and brickwork. Circular stones, 
5ft. in diameter and 2ft. thick, formed the girder beds, those 
for the swing span being of Cornish granite. 

The two fixed spans each consist of three main steel plate 
girders, 7ft. 6in. in depth, with cross girders and rail-bearers, 
the cross girders being spaced 8ft. apart ; the girders in these 
two spans rest on cast iron bed-plates bolted to a steel box 
girder, which runs along the top of the four cylinders. The 
main girders are 17ft. 3in. from centre to centre, dividing 
the bridge into two parts, each 15ft. clear width, the southern- 
most side being used for the railway, and the other for the 
road. The swing span consists of three main girders with 
cross girders and rail-bearers, as in the fixed spans; the 
main girders have vertical and diagonal bracing, and are 
16ft. deep at the pivot, the distance from the pivot to the 
nose-end being 98ft. 3in. The cylinders of the pivot pier are 
connected on the top by box girders, on which is bolted the 
roller path, 34ft. 6in. diameter; the cylinders are braced 
together by horizontal and diagonal channel bar bracing. 
The arrangement of the rollers and path will best be under- 
stood by reference to the diagram, Fig. 3, page 79. 

The bridge is swung by hydraulic power, the machinery 
consisting of two three-cylinder engines, each driving a 
pinion on either side of the bridge, working in a rack attached 
to the roller path ; this will be seen in Fig. 3. The hydraulic 
plant consists of two accumulators, the rams being 17in. 
diameter, with a stroke of 20ft.; the pressure used is 750 lb. 
per square inch. Two direct-acting double-cylinder pumps 
supply the accumulators. The steam is supplied by two 
steel boilers of the locomotive type. The swing span is 
arranged to be perfectly level when ready for traffic; the 
deflection at the nose-end is taken out by means of toggle 
gear, a sliding block is then thrust between the bed-plates 
and the ends of the girders, and on the toggle gear being 
released the weight comes on the blocks. The toggle gear 
and sliding blocks are both worked by hydraulic power. 
Details of this arrangement will be seen in the diagrams—. 
Figs. 4,5, and 6. The lifting cylinder for the toggle gear is 
22in. diameter, while that for releasing it is 83in. diameter, 
the stroke in both cases being Qin. Gear for working the 
blocks by hand and a hand-pump for the toggle gear are also 
fitted, in case of a breakdown of the hydraulic work. 

The bridge has been built for the Midland and Great 
Northern Joint Committee, Mr, J. Allen M‘Donald being the 
engineer. It was inspected early in June by Colonel Yorke 
for the Board of Trade. Messrs. Handyside and Co., of 
Derby, are the contractors; and the hydraulic work was 
supplied by Sir W. G. Armstrong, Whitworth, and Co., 
Limited, of Newcastle-on-Tyne. 








PURIFICATION OF THE CLYDE.—The city of Glasgow is deter- 
mined to make an endeavour in the direction of a pure Clyde. A 
part of the city on the north side has already been dealt with, and 
the sewage is treated at Dalmarnock by means of lime and sulphate 
ofalumina. The great bulk of the sewage of the city, however, 
still passes direct to the Clyde, and it is proposed to intercept this 
sewage by means of large sewers parallel with the river, or nearly 
so, and to convey it to a point some seven miles below the city, 
where purification works are to be established. It is intended to 
deal not only with the sewage of the city, but also with that of the 
burghs of Partick, Clydebank, Govan, Kinningpark, and others. 
When plete the sch will be the largest in the United 
aogeom, outside London, the population to be drained being about 
900,000, whilst the works will cost about a million sterling. The 
necessary Act for the construction of the work on the north side wai 
obtained last session, and the parliamentary surveys for the schem¢ 
for the south side are now being proceeded with, with a view to s 
Bill being introduced next session. The detail drawings for the 
works on the north side are being prepared, and contracts wil 
shortly be entered into for the intercepting sewers, Mr. A. B 
McDonald, M. Inst, C.E., the city engineer, will carry out the 
work, assisted by Mr. White, master of works, whilst Mr. Santo 
Crimp, M. Inst. C.E., of Westminster, is acting as consulting 
engineer, 








ADVANCES MADE IN THE MATHEMATICAL 
THEORY OF NAVAL ARCHITECTURE.* 
By Sir Epwarp J. Resp, K.C.B., F.R.S., Vice-president. 
(Continued from page 68.) 

ANOTHER highly competent and di ished naval architect, Dr. 
Elgar, one of our Vice-Presidents, introduced a still more ingenious 
mode of exhibiting stability elements in a diagram, This was 
communicated to the Royal Society, and possesses the advantage of 
giving in one diagram the variations of stability for variations both 
of draught of water and of angle of inclination. These cross 
curves of stability, as they are called, are formed from curves of 
stability (of the ordinary kind) made for the light, load, and two 
or three intermediate draughts of water. The measures of stability 
at the respsctive draughts, at oue given angle, are made the 
horizontal ordinates of a vertical curve which may be described as 
a vertical curve of stability at that particular inclination. A 
similar vertical curve is drawn for each other angle of inclination. 
The ensemble of these vertical curves is the complete diagram. By 
employing these curves in their turn, as furnishing measures of 
stability at different draughts and inclinations, the number of 
ordinary curves of stability may obviously be increased to any 
desired extent. 2 

While the Admiralty stability work has been extending, beyond 
what I have shown, not a few private shipbuilding firms have 
pursued a similar course, developing in some instances new methods 
of investigation suited to the special requirements of mercantile 
ships. I can but cite an example or two. Messrs. Denny Bros., 
of Dumbarton, followed up the cross curve system of Dr. Elgar, or 
possibly worked it out independently for themselves, with the aid 
of a group of scientific assistants, making large and ingenious use 
of the mechanical integrator for the purpose. They employed 
numerous draughts of water, and found it preferable under their 
system to calculate the cross curves first, and take from them the 
usual curves of stability for the given draughts of water. The 
late Mr. Jenkins likewise worked with advantage at this subject, 
and facilitated, by a particular investigation, the determination of 
the exact depths of immersion at which the righting moment 
attains its maximum and minimum values. : 

Another example of a like kind is furnished by Mr. Inglis, of 
Pointhouse Shipyard, Glasgow, a much-respected officer of this 
Institution, who applied the metacentric diagram to the varying 
conditions of merchant vessels in a novel and valuable manner. 
Mr. Inglis was good enough to favour me, for use in my book on 
stability, with a diagram, Fig. 4, which exhibits the system he 
pursues. The horizontal scales at the bottom of the figure are two 
in number, the one being a scale of feet for showing the height 
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above the floor and ceiling available for the cargo, the zero being 
at the top of keel, and the cargo 5 re commencing somewhat 
more than 2ft. above it; the other being a scale, also in feet, of 
draught of water, and stowage of cargo, on the assumption that 
the cargo is of such a specific gravity as to bring the ship—when 
filled with it—to her designed load draught, and is poured in, so to 
speak, in such manner as to keep its surface always level. The 
upright scales are also two in number, the one being a scale of 
cargo capacity in cubic feet, from which may be read off the 
quantity of the homogeneous cargo on board at any time by means 
of the “curve of capacity” to be presently mentioned ; and the 
other being a scale of feet, set off above the top of the keel, 
serving as a scale of heights for centres of gravity and metacentres, 
The curve A A is the ‘‘curve of capacity” before mentioned ; by 
taking any point upon this curve, and projecting it horizontally 
upon the vertical scale of capacity, the number of cubic feet on 
board—from which the number of tons which it weighs may be 
inferred, there being allowed in this instance 58 ‘5 cubic feet per 
ton of deadweight, or a specific gravity of °615—can be at once 
seen ; while projecting the same point vertically downwards upon 
the horizontal scales, the corresponding depth of cargo in hold and 
the corresponding draught of water of the vessel can be read off. 
The curve marked G C exhibits from point to point the heights of 
the centre of gravity of the homogeneous cargo, these heights 
being read off from the vertical scale of feet at the side of the 
figure ; the curve G G represents the heights of the common 
centre of gravity of both the ship and the cargo, and the curve 
M M represents the heights of the metacentres—within the 
requisite limits—both of these latter sets of heights being read off 
from the same vertical scale at the side of the figure. A com- 
parison of the curves G G and M M at any point exhibits the 
measure of metacentric stability which the ship possesses, with the 
corresponding quantity of homogeneous cargo of the given specific 
gravity on board. In arranging this diagram, and making the 
assumptions as to specific gravity of cargo and stowage on which it 
rests, it is presumed that the worst case which need arise is pro- 
vided for, because the cargo is the lightest possible compatible with 
its being homogeneous, and yet bringing the ship down to her load 
draught, observing that its assumed specific gravity— *615—is less 
than one-half that of coal. If any part of the coal be heavier 
than the homogeneous cargo here considered, it may be inferred 








* Read at the International Congress of Naval Architects and Marine 
Engineers at the Imperial Institute. 





that this heavier part may be placed low, so as to bring down the 
centre of gravity and add to the stability. 

In many other private prypeemeney | firms similar uses have from 
time to time been made of recent developments of the theory cf 
stability, Messrs. J. and G. Thomson, of Glasgow, and Mr. J. H. 
Biles, their technical adviser, standing eminent among them, both 
on account of the completeness of the work done, and of the 
liberality with which they have allowed the publication of the 
results, Mr. Martell, at L'oyd’s Register Office, has innumerable 
operations for testing the stability of merchant steamers carried 
out, and many of them made public with the enlightened sanction 
of Lloyd’s Committee. 

Turning our attention for a few moments to the labours of non- 
British professional men, I may be permitted to remark that, while 
recognising, I hope fully, the great anticipatory labours of Bouguer, 
Dapin, and others, and in no way seeking to claim for our Institu- 
tion any credit on account of French progress—for if credit there 
be it must be brought to us from abroad, and there may be none 
due—it is nevertheless true that since the establishment of this 
Institution, i.e, since 1860, there has actually been much work 
done in France in the way of applying geometrical principles to 
the actual calculations of ship stability. In 1863, Monsieur G. 
Dargnies, a former pupil of the French Naval School, and, at the 
time mentioned, naval architect to the Messageries Impériales, 
made stability calculations for angles of 10 deg, 20 deg., 
80 deg., and 40 deg., and for several draughts of water 
intermediate between the light and load draughts. His process 
was essentially French. By calculating the séveral radii of curva- 
ture of the curve of buoyancy approximately, and laying down 
by means of these radii, and by a tentative process the ‘‘ meta- 
centric” —or evolute of the curve of buoyancy—he dispensed with 
the calculation of the centres of buoyancy. A further interesting 
part of the work of M. Dargnies consisted of means for verifying 
the values obtained for the metacentric radii at the various 
inclinations and displacements. These were obtained by the use 
of two sets of curves ; one, corresponding to a constant displace- 
ment, having for absciss:e the angles of inclination ; while the other 
was for a constant inclination with draughts of water for abscissx, 
the ordinates in both cases <——? of the are meta- 
centric radii. These curves indicated the general forms and trans- 
formations of the evolutes for the region comprised—light to load 
draught—the second of the curves enabling one to draw imme- 
diately the evolute for any draught within that region. 

M. Reech,* early in 1864, having had the calculations of M. 
Dargnies submitted to him by the author, saw reason to suppose 
that they could be improved upon, and suggested a system of 
operation of more convenience, and determining more exactly both 
the curves of buoyancy and the metacentric evolutes of a vessel. 
His first improvement upon the paper of M. Dargnies was a 
repetition of a method included in his revised course on the 
Stability of Floating Bodies given at the Paris Naval School. 

M. Reech went on to give another, and, as is certain, a better 
method of determining the metacentric evolutes of a vessel, because 
it set the inquiry free from the necessity of dealing with a single 
prescribed draught of water, and gave results in a form available 
for such variable draughts of water as it might be necessary to 
deal with. His method rests upon the fact that if we consider 
only inclinations round a_ longitudinal axis, and therefore 
planes of flotation perpendicular to the vertical transverse 
plane of the ship, any plane whatever will be fally determined by 
the angle of inclination @ which it makes with the original hori- 
zontal plane of flotation, and by the volume V which it cuts off. 
All the quantities dependent upon the volume cut off by any such 
plane are functions of the two independent variables, @ and V 
only. Nothing can be either more sound or more elegant than 
the manner in which the method is arorvy “wg J developed in 
the original Mémoire of M. Reech.} Thelate Dr. Woolley, writing 
to me in 1884, said: ‘‘ Reech’s method is so simple, and founded 
on so well known a property, that it seems wonderful that it never 
occurred to anyone before. . . . I am convinced that if ever 
the present system of calculating stability in this country be 
superseded, it will be by Reech’s, or some other founded on it, 
and equivalent to it.” It was promptly adopted in France, and in 
1870 M. Risbec—a well-known cultivator of this field of science— 
prepared a calculation form for its application, stating that the 
new method had made it practicable to carry out all the calcula- 
tions of a ship’s stability—with the assistance of tables of squares 
and cubes—as easily as calculations of displacements were carried 
out. I regret that the scheme of this paper does not admit of my 
giving here even a sketch of his methods, 

It is not possible to leave wholly unnoticed the exhaustive treat- 
ment of statical stability and of its calculations worked out b 
M. Daymard, who has done us the honour of so frequently attend- 
ing our meetings. M. Daymard has stated that it was while pur- 
suing certain investigations for his father-in-law, the late M. de 
Ferranty—who himself laboured with much success at the simplifi- 
cation of calculations of stability extended to large angles of 
inclination—that he conceived the idea of joining the extremities 
of the arms of righting levers—corresponding to like angles of 
inclination but to different draughts of water—by continuous 
lines, starting on the temporary assumption of the centre of 
gravity being identical with the centre of buoyancy. The curves 
thus drawn — identical in principle, as will be seen, with Dr. 
Elgar’s cross curves of stability—he called pantocaréne isoclines, 
and he saw, as Dr. Elgar saw, that he could obtain from them, 
with exactitude, and for all possible cases, the usual curves of 
stability. Having obtained the means of determining the two 
extremities of each pantocaréne, and of calculating directly, and in 
a mathematical manner, as many intermediate points as he wished, 
he prepared a sample table of calculations, by means of which he 
could, ‘‘in a comparatively short time—about forty hours—arrive 
at the complete representation of these curves for a ship, at 
intervals of 10 deg., from 0 deg. to 180 deg., and for all draughts 
of water, and consequently at the entire solution of the problem 
of the stability ofa ship.” It is needless in this case to enter into 
further particulars, as the system was completely described in 
all necessary detail by M. Daymard himself in our 25th Volume 
(1884). 

The limits of this paper do not admit of my doing full justice, 
or anything like full justice, in respect of statical stability, to even 
our French friends alone, and still less to the valuable labours of 
numerous other foreign investigators, It would require more time, 
and probably more skill, than I have at my dis | even to appor- 
tion the effective progress made in the studies of stability and 
stability calculations to the respective countries who have shared 
in the production of it, and much more to apportion it to the 
respective puvastipaters in each country. To do either would be to 
perform the double work of distributing awards of merit, first, in 
respect of the geometrical aspects of the subject ; and, secondly, 
in respect of the accuracy, facility, and economy—of time—which 
the various improvements in actual calculations have brought 
about. I ought to say, however, to prevent possible misappre- 
hension, that, bearing in mind the respective bents of the French 
and British minds in dealing with a subject of this nature—the 
latter looking mainly to the final result to be effected by such 
calculations, and the former, although looking also to that result, 
nevertheless allowing itself frequent and splendid excursions into 
ideal geometrical regions—there seems to me no good reason to 
doubt that both France and Britain have been well served. 

It has to be acknowledged, of course, that in all the calculations 
for statical stability the assumptions involved, if not wholly 
imaginary, are so in a large degree. For example, the usually 
assumed statical position of a ship inclined through a given angle 
in still water, subject to a considerable righting force, is admittedly 
of that character. Nothing but an external applied force could 


* A former most able and distinguished Directeur de 1'Ecole d’Appli- 
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+ The only English translation of this known to me is that published 
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bring her into such a position, and any such applied force, with 
poss possible exceptions, would mascivrn & alter her immersion, I 
mention the matter, not because I regard it as im the 
results of our stability calculations—for the imagination is a faculty 
of supreme necessity to the pursuers of science everywhere, and in 
mathematical work that which is most purely i is often 
the most trae—but because it is a matter which has to be borne in 
mind in approaching the d ical aspect of stability, and points 
to the desirability of keeping continually in view the fact that 
all the ultimate problems of stability are necessarily dynamical 
problems. A ship at absolute rest in still water, could one exist, with 
no disturbing force whatever acting upon it—no air of heaven 
even breathing on it—would, of course, exert or elicit absolutely 
no stability in the technical sense of the word. To bring stability, 
or the exercise of a righting force, into play, disturbance is 
obviously necessary. In an investigation of Mons. M. E. Guyou, 
of the navy of France, entitled ‘‘ Théorie Nouvelle de la Stabilité 
de |’Equilibre des Corps Flottans”—which falls within the period 
under review—the author lays it down with some insistence that 
the problem of stability is neceesarily and purely a dynamical 
roblem. 

‘ He says we cannot speak of an actual floating body 
being in equilibrium in any other sense than that, being made to 
undergo a small disturbance, it will, after a series of oscillations, 
necessarily return to its primary position, There is nothing, of 
course, really novel in this view—nothing novel, I mean, to those 
who have mastered the principles of the subject—but we have also 
to i the nautical and outer world. There is very much 
novelty, and very much beauty, too, in the manner in which 
M. Guyou pursues his inquiries, dealing mainly with a body afloat 
in a vessel containing water, and discussing the movements and 
conditions of both the fluid and the floating body, and their 
relations to each other, on Lome sound dynamical principles. 
I need hardly remind members of the Institution that M. Bertin, 
in his valuable ‘‘ Notes on Waves and Rolling,” passes by an easy 
travsition from the statical to the dynamical operation of a ship’s 
righting forces ; while MM. Risbec and Duhil de Benazé treated 
the subject from the point of view that all the work done by the 
oscillations of a ship proceeds solely from the vertical displace- 
ments of the centre of gravity and the centre of buoyancy. I 
may add that long before either of the above gentlemen entered 
the field, and before even our own lamented vice-president, Canon 
Moseley, brought forward his famous exposition of dy 1 
stability—which he fondly supposed to be perfectly novel—the 
question of dynamical treatment received recognition and con- 
sideration from M. Moreau, a former professor of the French Ecole 
Royale du Génie Maritime. Professor Moreau, in 1830, published 
at Brest a work in which the dynamical viewlof the question was 
clearly set forth. It was, however, only small oscillations that 
Moreau considered, and he employed his results only for obtaining 
maximum and minimum values of the height of the centre of 
gravity. 

It was no great anticipation, therefore, of Moseley’s much 
larger and farther-reaching investigations, and, such as it was, 
was unknown to him; for, in his Royal Society paper of 1850, 
in which he first made his system known, Canon Moseley said, ‘‘I 
cannot find that the question has before been considéred in this 
point of view, but only in that which determined whether any 
given position be one of stable, unstable, or mixed equilibrium, or 
which determines what pressure is necessary to detain the body at 
any given inclination from such a position,” 

The calculation of dynamical stability for still water conditions 
presents no difficulty. Leaving aside for the moment all consider- 
ation of external disturbing forces, and dealing only with the 
smooth water case, no room for difference of opinion exists, It 
practically resolves itself into a question of the & of work 
done in inclining a ship from one given position to another, and 
this can be ascertained by multiplying the weight of the ship into 
the vertical distance through which the centres of gravity and 
buoyancy have separated during the inclination. If, again, we 
take the ordinary curve of statical stability—G Z’s—for the ship, 
and set off upon it the angles before and after inclination, the 
area of the curves between the ordinates at those points will give 
the same thing, or rather be proportional to it—as the weight 
must, of course, enter in as a multiplier ; for the area of the curve 
between those ordinates will represent the sum of the infinitesimai 
items of work done from point to point. By calculating all such 
areas, and making them ordinates of a new curve, a curve of 
dynamical stability is obtained. 

It is when the effects of winds and waves are brought in that 
the difficulties commence, and it cannot, I think, be said that the 
problem has yet received its complete and final solution. Even 
the mode of accounting for the inclining force of the wind upon 
sails, by graphically setting apart portions of the curve of stability 
for the wind’s consumption, so to speak, has not always been 
similarly dealt with even by competent investigators. When 
wave-action is likewise brought intoaccount, the differences between 
them have been increased. In fact, one ingenious and singularly 
clear-headed naval architect took exception to the parcelling out 
of the curve of stability into divisions respectively appropriated to 
the effects of the wind and of the waves. He much preferred to 
take them both into account by assuming the ship under sail to be 
rolling in the worst waves she is likely to encounter, and then 
struck by a squall at that part of her roll at which the force of the 
squall would be most dangerous. 

It must be acknowledged that this Institution has been most 
fortunate in having had unfolded, under its auspices, in a remark- 
able manner, the mathematical theory of a ship’s rolling among 
waves. So early as at its second meeting the late Mr. Froude, in 
an extempore address, afterwards brought into written form, 
expounded to us his novel and beautiful theory of rolling, which 
has formed the basis of all that has been done since in this 
country on this subject. That address excited the greatest possible 
attention, and, although received with some doubt and distrust at 
first, even by our most mathematical colleagues, has taken its per- 
manent and lofty place in the science of our profession. Itis quite 
true that Bernouilli, a century before, had written a most remark- 
able ‘* Mémoire,” and obtained for it the prize of the French Royal 
Academy of Sciences, founding his investigation upon the assump- 
tion that the oscillations of waves will prevail over those of the 
ship, so that the ‘‘ periods” of both will come to be identical, the 
amplitude of the rolling only being dependent upon the ship’s 
natural time of oscillation. He initiated the idea—so much 
resorted to since—of assimilating the motion of the ship in waves 
to that of a pendulum whose natural oscillation was disturbed by 
an external force recurring periodically. He applied the formula 
for the pendulum to the case of the ship, and in some degree 
anticipated the point which Mr. Froude so much and so properly 
insisted upon, viz., the danger that may result from an approxi- 
mate equality between the natural time of oscillation of the ship 
and the wave period. But the paper of Froude was a wholly novel 
and noble piece of scientific work, and elicited from the late Canon 
Moseley, the only Englishman of that time who had worked 
publicly at dynamical stability, his highest approval, as showing 
‘*that a great harvest of valuable resulta is to be reaped from the 
mathematical discussion of the more profound problems of ship- 
building science.” 

Mr. Froude’s paper of 1861 was followed in 1862 by a most remark- 
able contribution concerning it from a gentleman recently deceased, 
my old friend and colleague at school and at the Admiralty, Mr. 
J. B, C. Crossland—a man second to none whom I have known in 
the clearness and power of his mind when applied to scientific 
objects ; and yet so reluctant to accept publicity in any form that 











I had the greatest difficulty in inducing him to write his paper, 
and only succeeded in doing so by exercising official authority. 


Mr. Crossland’s paper investigated the effects of stability upon a 
body afloat in water to which movements were imparted vertically, 
horizontally, and obliquely ; and, in point of fact, confirmed Mr. 
Frowde’d principal views by wholly independent processes, and 





established those views upon even more general principles than 
Mr. Froude himself had set forth.* 

From those early days onward, throughout the whole existence 
of the Institution, this question has been more or less under 
discussion, and only last year Mr. R, E. Froude read a most 
valuable paper upon it, ere have been many labourers in 
this field, and among the most distinguished of them is M. Emile 
Bertin, of whose ability and industry our ‘‘ Transactions” display 
abundant evidence. As recently as 1894 M. Bertin gave us a 
contribution upon the subject, in which, with engaging [egpeonae’ Li 
he said that neither he nor others had thus far succeed ly 
advancing the question of a ship’s rolling t waves that were 
not synchronous. At the Paris meeting of 1895 he dealt again, 
and with great fulness, on this aspect of the rolling question. The 
case of rolling on synchronous waves has, I believe we all admit, 
been pretty conclusively established ; but rolling upon non- 
synchronous waves—and I am bound to say I generally find at sea 
that the search for any considerable series of synchronous waves is 
not very successful—presents us with a much wider and more 
debateable field. Mr. Froude, in his paper of 1896 just referred to, 
presents, with scientific frankness, many views different from those 
of M. Bertin, and conducts his ment with that finished skill 
and ample resource which make him so accomplished & successor 
to his illustrious father. The complexity of the problem is so 
great and undeniable that I feel it would be manifest folly to 
attempt to extract from it for your benefit even a clear statement 
of the situation. It is acknowledged y all that, as a rule at least, 
and so far as mid-ocean is concerned, the sea, if greatly disturbed, 
is disturbed in a confused and irregular manner. And therefore, 
as Mr. Froude most truly said last year, ‘‘ the net rolling will con- 
sist of the superposition of the systems of rolling proper to the 
several component swells” ; and, although he most ably analysed 
this net rolling into its component elements, I dare not further 
plunge you into the many perplexities of the subject. 

It is only left me to say a practical word hs this question of 
rolling. Recent investigation and experience have shown that the 
large rolling of a ship at sea may be greatly checked by the use of 
bilge keels, and that for smaller — of roliing the employment 
of free water in suitable chambers has a similar and considerable 
effect. One of our much-respected professional members of 
Council, Mr. Philip Watts, now of Elswick Shipyard, who as long 
ago as 1871 wrote a masterly paper on the general question of 
rolling,}+ furnished us more recently—1885—with a paper on the 
use of water chambers, and incidentally of bilge keels, for reducing 
the rolling of ships, in which this subject is worked out with 
graphic illustrations. The use of water as ballast for merchant 
ships is, I fear, leading to some danger and loss, not because of any 
inherent defect in its use for this purpose, but because in applying 
it to the various objects of ballasting, trimming, and replacin 
fuel that has been consumed, more knowledge is required than is 
sometimes available, and more water ballast is needed than is 
sometimes arranged for. This, however, points not to defective 
scientific theory, but only to the desirability of extending scientific 
information. 

I have only space to remind you that in March of last year Captain 
A. Kriloff, professor at the Naval Academy of St. Petersburg, brought 
before us a new mathematical theory of the pitching motions of 
ships on waves, which elicited, as it well deserved, the highest 
encomiums of our most competent critics. This discourse, with 
others just referred to, serves to show that the mathematics of the 
movements of a ship at sea are still undergoing yearly develop- 
ment, and that the Institution of Naval Architects in respect of 
this question may be proud of its past, and confident of its future 
progress, 

In his paper, which forms the starting point of my observations 
of to-day, Dr. Woolley dealt but briefly with the question of 
resistance to the propulsion of ships; but in the short space 
devoted to it he took significant note of the unsatisfactory nature 
of the various theories of resistance existing at that time, refusing 
also to accept asin any sense conclusive the late Mr. Scott Russell’s 
wave-line theory of least resistance, That theory was amply 
expounded by the author of it in later papers read during the sare 
and the following session, with all the clean-cut thought, ready 
humour, and lumi expositi of which our iy 
friend was so great a master ; but we have to acknowledge, I fear, 
that it never, in all its parts and as a complete theory, secured 
the assent of the great masters of naval science, It could not well 
have done so even at that time for reasons presently to appear, 
still less could it do so in the light that has fallen upon the subject 
since this Institution commenced its work. If there be any 
indisputable fact connected with the passage of a ship across the 
water it is certainly true that, from point to 2. the ship has to 
place itself where the water has just been. This must be admitted ; 
but it is impossible to doubt that a very false impression of the 
operation performed by a moving ship was created by treating 
this operation—as Scott Russell treated it in his most formal 
communications—as a case of ordinary “excavation.” Taking a 
particular case, he said—Transactions I.N.A., Vol. I. :—*‘ This is an 
excavation of 16,200 tons of water in a minute; and this, there- 
fore, is the measure of the minimum amount of excavation to be 
performed in order to clear the way of the ship.” As if to remove 
all doubt or question, he added, ‘‘It is inevitable, and no human 
ingenuity can reduce it inquantity.” The figures just given relate 
to a vessel of square section 36ft. wide by 15ft. deep ; but were we 
to select, as we might from existing sbips, the case of a vessel of 
about double these measurements, we should have a canal section 
four times greater, and the ‘‘excavation” per minute would be that 
of 65,000 tons of water, or 3,900,000 tons per hour, to be raised 
from the depth of the centre of buoyancy to the surface, This 
extravagant conception of the fundamental work to be executed by 
the propelling engines of a ship, although subject, as Mr. Scott 
Russell well knew and said, to qualifications, nevertheless lay at 
the basis of his theory of -_ resistances. It is undesirable and 
unnecessary to pursue the subject here, as Scott Russell’s proposi- 
tion in no way enters into the theories of resistance which now 
prevail. I have only adverted to it because Dr. Woolley, far as he 
was from accepting it, after saying that we were then—in 1860— 
‘*as far as ever from a sound theory of resistances,” went on to 
refer to Scott Russell’s wave-line theory as one which “claimed” 
to effectually solve the problem! It therefore has to be taken into 
account as a theory falling within the period covered by this paper. 
It must not be inferred, however, from what I have said in de- 
preciation of his theory that Scott Russell’s investigations into 
this branch of our science were fruitless, On the contrary, they 
abounded with valuable facts and suggestions, and in his first 
paper, read to us in 1860, he drew forcible attention to a cireum- 
stance which every recent investigator must agree with, viz., 
that, from Sir Isaac Newton’s onward, too many views of ship- 


* I would take the liberty of advising those who are interested in this 
branch of our science, and who have not gone back to our early ** Trans- 
actions,” to refer to this paper of Mr. Crossland’s if they desire to master 
the primary principles which underlie question. The late Mr. 
Froude, in the debate on his paper said, ‘‘ Mr. Crossland a) tome to 
have followed out, on an independent line of thought, and ina thoroughly 
common sense and sound manner, a of steps by which the funda 
mental laws of dynamics may be applied directly to the elementary 
conditions of motion belonging to wave surfaces, and to have ued 
them further, in a manner not less original and interesting, into the more 
intricate and difficult conditions of complete wave motion—arriving, not 
indeed at a complete solution of the question, but at many very instruc- 
tive views respecting it.” 

+ See the Annual of the Royal School of Naval Architecture and 
Marine Engineering for that year. 

t“It is a t worth noticing here what an exceedingly small 
force, after all, is the resistance of a ship compared with the apparent 

ugnitude of the ph involv: Scarcely anyone, I imagine, 
seeing, for instance, the new frigate Shah steaming at full speed would 
be inclined at first sight to credit, what is nevertheless the fact, that the 
whole yulsive force necessary to luce that spparen sy tremendous 
effect is only 27 tons ; in fact, less than one two-hundred' rh ~ 
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weight of the vessel.”—The late W. Froude, F.R.8., in his 
1 Institution, May, 1876. 
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resistance were inferred from experiments made with bodies 
situated entirely under the water. “ eat error in inquiries 
of this kind has heretofore been committed,” he said, ‘ by resort- 
ing to phenomena of resistance of bodies entirely covered with 
water, and not only under the water, but entirely away from the 
surface; and by treating the results drawn from such observations 
as if they fairly represented the conditions of ships moving on the 
surface of the water.” The truth of this criticism is now every- 


where recognised. 
(To be continued.) 
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CAST STEEL SHAFTS. 


Str,—We notice in your issue of the 16th inst., a report of the 
paper read by Mr. Manuel before the Institute of Naval Architects, 
wherein he states, as regards shafts made of cast steel unforged, 
‘* Attempts have been made to manufacture cranks and other 
shafts machined direct from the mould after being annealed, the 
results generally ended in failures, as the material was wanting in 
that ductility and toughness necessary in crank and other shafts, 
and I think they are now seldom used.” 

As manufacturers of cast steel shafts without forging, we cannot 
allow this statement to go forth without contradiction, especially as 
it has behind it the influential name of Mr. Manuel, whoee ability 
and experience will accentuate anything he mayeay. In this case, 
however, his experience must be very unfortunate or his informa- 
tion incorrect. For about the past twenty years we have made 
large numbers of these shafts, some of webs only in a solid piece 
for coupling by means of forged steel or iron shafts, as also of 
shafts cast whole without being built, and we can say that we have 
never heard of a failure of these shafts in working, and they have 
every satisfaction, as faras we know. We always have in 

and and are sending out daily such shafts. 

As regards the necessary ‘‘ ductility and toughness,” all these 
shafts have to meet the requirements of such societies as Lloyd’s 
and Bureau Veritas, as also the Board of Trade, for forged steel 
shafts, and any of these authorities could have supplied Mr. 
Manuel with data concerning them. Instead of properly made 
cast steel shafts without forging being inferior to iron or steel 
forged shafts, we hold they are equal, if not superior, as a 
long experience has taught us, and we believe that for the } 
shafts used, a mu¢h more trustworthy material would be obtained 
by adopting this form of steel. 

It is clearly difficult to obtain the consent of locomotive 
engineers to adopt such shafts, but we may say that Mr. 
Drummond, when on the North British Railway, had the courage 
and enterprise to give one a trial in 1881, since when it has been 
working upwards of fourteen years, and when taken out had run 
413,452 miles, over one of the stiffest parts of the line for heavy 
gradients and curves. These practical results speak for them- 
selves, - JOHN SPENCER AND Sons, Limited. 

J. W.S., Managing Director. 

Newburn Steel Works, Newcastle-on-Tyne, July 21st. 





AMERICAN UV. ENGLISH BRIDGES. 


Sir,—Your correspondent Mr. Ottewell appears to think that 
there is a great dealina name. He wishes for mine now. Ido 
not know anything about Mr. Ottewell; indeed, for all that I can 
see to the contrary, ‘‘ Ottewell” may be a nom de plume. If I 
gave him my name he would be none the wiser perhaps. I do not 
suppose your readers care at all about names. What are wanted are 
sound facts and cogent arguments, and these can be published 
over an initial as well as over a real name, Enough said on this 
subject. 

Before going further, it appears to me desirable that Mr, Ottewell 
should lay down some practical standard of excellence to which a 
bridge should conform, About the standard there may be wide 
differences of opinion. I gather from Mr. Ottewell’s last letter 
that he puts lightness of structure first ; that is to say, the bridge 
which requires least material must be the best. If I am wrong on 
this point your correspondent can correct me. He holds that some 
form of pin-connected bridge, a Warren girder, or Murphy Whipple 
truss is superior to either a lattice or plate girder. In this he goes 

inst the opinions of the mostscientific bridge buildersin the world, 
viz., the Germans. I shall be obliged to him if he will give me 
sewage of any large pin bridge recently put up in the United 
tates, As to what has been done in this country, he is, like many 
other American engineers, fairly ignorant. He has heard of the 
Crumlin Viaduct; but not, it seems, of the South-Eastern Railway 
bridge across the Thames at Charing Cross. But, as I have said 
before, it is useless to write further until we know what is the 
standard of merit which "a correspondent “a 
Westminster, July 20th. I, AND S, Inst. 








Lonpon Water SuppLy.—The Water Committee of the London 
County Council have been considering a letter from the Royal 
Commission on the Metropolitan Water Companies, stating that 
the Commissioners will be prepared to receive evidence from the 
County Council upon the points referred to them for consideration. 
The committee have now sent to the Royal Commission a table 
showing the various matters connected with the question of the 
metropolitan water supply upon which the Council would be able 
to = evidence, but this preliminary table has been purposely 
so drafted as merely to present facts and not to put forward 
opinions upon policy. The committee, says the Times, are now, 
however, considering the evidence which is to be presented by 
witnesses on behalf of the Council, and they have come to the 
conclusion that there are certain main principles upon which the 
Council should express its opinion for the guidance of its witnesses, 
They have, accordingly, prepared a series of resolutions, which, 
they believe, will represent the opinion of the large majority of tho 
Council, and the committee will ask the Council at its next meeting 
to pass the following resolutions :—(a) That, in the opinion of the 
Council, the water supply of the metropolis should not continue inthe 
hands of private companies, (b) That, in the orinion of the Council, 
the undertakings of the metropolitan water companies should forth- 
with be purchased at the fair and reas nable value of the same, 
regard being had tothe rights, special circumstances, and obligations 
of the companies. (c) That the management of the water supply 
should be effected either (1) by the London County Council sup- 
plying its own area a outside authorities in bulk at a 
fixed price ; or (2) by the London County Council supplying its 
own area only and the outside authorities supplying their areas ; or 
(8) by a new body supplying directly the whole area both within 
and without the county. (d) That, in any case, as the County 
of London contains 87 per cent. of the rateable value and over 
79 * ag cent, of the population of the whole area supplied 
by the metropolitan water companies, and will thus be liable for 
more than four-fifths of the purchase money, it is desirable that 
the London County Council should, in the first instance, be the 
purchasing authority on behalf of the population of the whole 
area concerned, (ec) That if the undertakings of the water com- 
panies are not acquired, it is essential that effective ers of 
control should be given to the County Council, and, further, that 
the position of the com should be reconsidered and the law 
amended, particularly as regards their power to make and recover 
rates and charges and divide profits, and their obligations respect- 
ing the supply of water, 
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AMERICAN NAVAL BOILERS. 


Tux boiler which we illustrate above may be considered 
as the probable standard t of boiter for the American 
navy. It has been designed by the Bureau of Steam Engi- 
neering for the three new battleships, Nos. 7, 8,9, now being 
built by the Union Ironworks, Newport News Shipbuilding 
and Dry Dock Company, and by Cramps. The boiler is 
remarkable in one or two respects, notably in the curved plates 
at both ends. These boilers are to be placed athwartships in 
the vessels, which is a departure in the practice of the Navy 
Department, and the curved form given to the ends greatly 
facilitates the disposition of the up-takes without causing 
them to occupy room which is greatly needed at this part of 
the ship. As shown in the accompanying engraving, the 
ends are curved toa radius of 3ft. 4in. Another advantage 
of the curving lies in the ease with which the tops of the 
boilers may be stayed. The design of these boilers, as a 
whole, must be regarded as excellent. The four furnaces pre- 
sent, of course, a defect which one would gladly see some 


has yet found the means. The tubes, it will be seen, are 
arranged in four groups, good broad water spaces being left 
around each group. There are two combustion chambers to 
each boiler. The principal dimensions are as follows :— 


Dimensions. One boiler. Eight boilers. 

Length of fire bars .. 6ft. 7in. 6ft. Tin. 
Area of fire-grate .. .. .. 85°6 sq. ft. 684°8 sq. ft. 
External diameter of tubes .. 2hin. 2hia. 
Length of tubes between plates  6ft. 6,,in. 6ft 6/,in. 
Number of tubes.. .. .. .. 542 A 4336 
Surface of tubes .. . 2807°65 sq. ft. .. 18,461°2sq ft. 

” furmaces .. .. « 155 sq ft. 1240 sq. ft. 

ee combustion chambers 188 sq. ft. ba 1504 sq. ft. 
Total heating surface 2650°65 sq. ft. .. 21,205°2 sq. ft. 
Jk == 80°96 : 1 A 80°96 : 1 
Pressure per square inch.. 180 Jb. 180 Ib. 
Steam space, cubic feet .. .. 358 2864 
Combustion chambers, cubic 

BE cc se oe "ee 197 1576 


The other important sizes will be got from the drawings. 
The boilers—there are eight thus per ship—are constructed 
of open-hearth steel. The working pressure is 1801b. per 
square inch. The longitudinal joints of the shell are butted 
with ly,;in. covering strips outside and inside, and are 
treble riveted. The joints of the heads with the shell are 
double riveted, except in the case of the upper curved plates, 
which are treble riveted. The furnace and combustion 
chamber joints are single riveted. All rivets are of steel, and 
all rivet holes were required to be drilled with the sheets in 
place, and the rivets all to be driven by hydraulic power 
where possible. Where hydraulic riveting could not be used 
the rivet holes were required to be coned, and conical rivets 
used. The grate bars are of cast iron, and the bars at the 
sides of the furnaces are made to fit the corrugations. The 
tubes of the boilers are arranged in vertical rows, and circu- 
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lating plates are provided at each side of each nest of tubes. 
These are of jin. steel made in sections so as to be easily 
taken out through the manholes. They are supported by the 
stay tubes. The engines to be supplied with steam are in 
duplicate, driving twin screws, and indicate 10,000 horse- 
power with cylinders 334in., 51in., and 78in. in diameter with 
48in. stroke. 








SINGULAR BRIDGE ACCIDENT IN FRANCE. 


Durine the recent floods in the south of France a metallic 
railway bridge crossing the river Adour, about two kiloms. 
from Tarbes, in the Nantes-Pyrenées, was completely destroyed, 
and as it was necessary to restore the communication as 
speedily as possible the work was entrusted to the 5th regi- 
ment of the Génie, whose duty it is to look after the strategi- 
calrailways. The old bridge had a length of 42 metres, and 
was of the ordinary girder type, supported in the middle by a 


means of obviating, but no one in this country or in America | pile of masonry two metres in width. Both this pile and the 


ironwork had been washed away by the inundations of the 
Adour. In order to hasten forward the work as much as 
possible the military engineers thought it preferable to 
employ the Marcelle bridge, which has often been employed 
with success in similar cases. This was sent to Tarbes in 


| sections of various lengths, of which the longest was ten 


metres, and was put together before bsing thrown over the 
river, as is frequently done by the military engineers. When 
completed the Marcelle bridge had a length of 45 metres, a 
width of 1:44 metres, and a height of 2:10 metres. It was 
then placed in position, the whole operation having occupied 
a remarkably short space of time. No sooner had this work 
been completed than the bridge was tested by the usual 
methods. First of all a locomotive was sent across at slow 
speed. Then this engine, weighing 76 metric tons with the 
tender, was sent on to the bridge, and remained in the middle 
for halfan hour. According to some statements this test 
did not reveal the slightest element of weakness in the 
structure, but others assert that a perceptible flexion took 
place. In any event it is admitted that at this stage one of 
the ofiicers questioned the wisdom of sending over too heavy 
a charge. The trials were continued, however, by running 
two engines on the-bridge, each weighing 76 tons with the 
tenders, while one of the tenders was loaded with coal slack, 
thus bringing up the statical charge supported by the struc- 
ture to about 160 metric tons. At this moment there were 
about a dozen people on the bridge. Suddenly there was a 
crashing noise, and the bridge twisted in the middle until 
the engines inclined over and fell into the river, one of them 
lying on its side and the other vertically. At the same time 
the structure twisted round, but failed to break away from 
the abutments, so that only the middle sank to the water 
level and remained supported by the ends. Everyone on the 











ee eT tad 


dis. 3x 3x & Angle 





Swan Enc. 


bridge was thrown into the water, and rescued by the 
numerous spectators present, though unfortunately all the 
victims were more or less injured, two of them suffering from 
such terrible wounds that their lives are in danger. 








THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 


Lik its older sister institutions, this young Association, 
which has only been in existence some fifteen months, holds 
an annual gathering extending over several days for the 
intellectual improvement and recreation of its members. The 
second of such annual assemblages has been held this week, com- 
mencing on Tuesday last and concluding to-day (Friday). 
The four days have been occupied by a judicious admixture 
of social and intellectual functions, and eight papers of more 
than average merit have been read and discussed. The 
Westminster Town Hall has been the rendezvous for the 
carrying out the more serious part of the programme, and it 
was here that the members met in fairly good numbers on 
Tuesday last for the transaction of the customary business. 
The president for the ensuing year is Mr. H. Ashton Hill, 
M. Inst. C.E., the chief engineer to the South Staffordshire 
Waterworks Company; the vice-presidents are Messrs. 
Matthews and Watts; the members of Council, Messrs. 
Charles E. Jones, Edward Sandeman, William Terrey, 
Frederick Griffith, and R. H. Swindlehurst ; the hon. secre- 
tary and treasurer, Mr. W. G. Pierce; and the secretary, 
Mr. W. H. Brothers. The Society has now a membership 
of 117, and there are 41 associates, so that it is to be con- 
gratulated on the success which has already crowned its 
efforts to provide for so important a body of men as water- 
works engineers what must have been a long felt void. 

Several of the papers contributed to this meeting do not 
require special notice at our hands, but we hope shortly to 
reproduce others which are of more general interest. In his 
inaugural address Mr. Hill briefly reviewed and commented 
upon the papers which had been read before the Society 
during the past year, and gave some interesting iculars 
in connection with his own sphere of operations. The duties 
of waterworks engineers formed a prominent portion of the 
address, and the so-called ‘‘ water-finder” came in for 
ridicule. 

On Tuesday evening the annual dinner of the Association 
was held at the Star and Garter, Hotel, Richmond. Yester- 
day (Thursday) the Vauxhall Water Company’s works at 
Hampton were visited, and to-day for the members and friends 
an excursion to Windsor has been arranged. 








Tue Corporation of Salford have decided to adopt a 
system of artificial filtration for the treatment of their sewage, 
and are borrowing £50,000 to complete the works, 
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THE MANUFACTURE OF STEEL BARRELS. 


Tux discovery of an efficient substitute for the old-fashioned 
wooden stave barrel has long been a subject to which consider- 
able attention has been given by inventors, but the diversequali- 
fications required have hitherto been effective in defeating 
their aims, at any rate to a large extent. For most purposesitis 
generally recognised that the contour of the wood receptacles 
must be retained if successful competition is to result; that 
a perfectly tight vessel must be produced, and that, in 
addition to withstanding the pressure due to the liquid con- 
tained, a considerable amount of rough usage must be allowed 
for, while, over and above all these qualifications, that of 
cheapness is absolutely essential. Wood, it may be con- 
tended, has answered the purpose almost exclusively up to 
the present, but it is pointed out—and with a large measure 
of justice—that, for liquids, barrels made up of wooden staves 
are porous and liable to deteriorate rapidly under the in- 
fluence of many materials, and consequently are subject to leak- 
age, absorption, and evaporation of their contents, Mainly 
by the application of the electric arc for welding purposes 
and an ingenious rolling mill the Barrheat-Stange Patent 
Barrel Syndicate, of Bucklersbury, London, and Uxbridge, 
are now in a position to place upon the market a steel barrel, 
having the same shape as its wooden predecessor without 
possessing many cf its defects. The material employed both 
for the barrels and bungs is steel, the bodies being made 
from steel sheets varying in thickness from ;,in. upwards, 
according to the strength and size of barrel required. These 
sheets are transformed in their cold state into barrel bodies 
by improved rolling machinery, whereby a properly formed 
bilge is obtained, while the material retains its smoothness 
both inside and out. The rolling machine, which is shown 
in the background of the accompanying illustration, is both 
ingenious and effective, The convex-shaped rolls are arranged 
relatively so that the pressure is brought to bear only on the 
middle of the plate, thereby preventing buckling. Special 
——e is laid on the important fac’ thst the steel sheets, 
both for the bodics 
and ends, are 
curved, bilged, and 
stamped in their 
cold state. There 
is, therefore, no- 
thing in these 
processes to dete- 
riorate the original 
quality of the 
steel ; on the con- 
trary, the steel is 
rendered denser 
and obtains a 
harder surface 
through the cold 
manipulation it 
receives. Hach 
barrel body has 
one longitudinal 
weld made by the 
Bernados process. 
This is not merely 
a fusing together 
of two metal parts, 
but a properly 
hammered welding 
together of the two 
longitudinal edges 
of the body with- 
out the use of any 
solder. After leav- 
ing the rolls the 
sheets, bent to 
their proper shape, 
are transferred to 
the welding appa- 
ratus shown in the 
illustration. They 
are clamped with 
their opposite edges 
somewhat apart, 
and a strip of steel 
is applied to the 
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opposition from the town of Hull, the Humber Conservancy, 

e Hull and Barnsley and the Manchester, Sheffield, and 
Lincolnshire Railway Companies; the Aire and Calder 
Navigation Company, and all the trusts interested in river 
and canal traffic connected with the Humber. No less than 
thirty-one petitions were dare yong against that part of the 
company’s Bill which related to Hull Docks. The main 
features of the scheme consisted of the construction of a 
river wall in front of the existing docks nearly two miles in 
length, and extending out into the channel 300ft. at the 
widest part; the conversion of the éxisting tidal harbour 
which forms the approach to the Albert and Humber Docks, 
into a deep water dock 10 acres in extent ; the construction 
of a new entrance lock to the Albert Dock 600f6. long by 80f6. 
wide ; and a new lock into the proposed new dock 300ft. long 
by 60ft. wide. This lock would have superseded the present 
Humber lock, and its sill was to be laid 15ft. below low water. 
Machinery was also to be erected for pumping water from the 
river into the docks, so as to maintain the water ovér the 
whole system west of the river Hull covering 674 acres at 
spring tide level, or 43ft. above the present average height. 
The object of the new Albert Dock was to facilitate the 
passage of large vessels into the dock at neap tides, the outer 
sills being laid at 13ft. below low water, so that vessels could 
get into the lock on small tides, and be locked into the dock. 

The main objections raised against the scheme was the 
possible injury that might arise to the navigable channel of 
the Humber by the construction of the proposed river wall ; 
this objection was supported principally by the Humber 
Conservancy Commissioners, the Aire and Calder Navigation 
Company, whoare the owners of Goole Docks further up the 
river, and the Hull and Barnsley Railway and Dock Com- 
pany, on whose behalf it was contended that the effect of 
the works would be to accentuate a tendency that already 
existed for the deep-water channel to take a course on the 
south side of the Middle Sand, and so to leave the cand inter- 
posed between the entrance to the Alexandra Dock and the 
navigable channel. The representatives of the up-river 

















op3ning and fused 
by the electric arc 
by one attendant, 
while another com- 
pletes the process with the hammer. The ends are made 
from rectangular steel sheets, stamped in a powerful hydraulic 
press in their cold state into circular form, each with a 
circular flange for insertion into the body of the barrel, and 
with circular corrugations for stiffening purposes; the flanged 
ends are fitted into the barrel body, and tightly jammed 
between outside and inside steel hoops. There are thus four 
thicknesses of metal to form the chimb—the outer hoop, the 


end of the barrel body, the flange of the barrel end, and the | 


inner hoop. These are all fused together electrically so as to 
form one solid piece of steel. In this manner are produced 
the chimbs of the barrels—strong, solid, and able to resist 
the wear and tear resulting from rough usage experienced 
during the frequent handling, loading, moving, stowing, and 
piling of the barrels. The bungs are of stamped steel, and 
the boss of the central or body bung is welded to the inside 
of the barrel so as to avoid any outside projection. The boss 
of the end bung is welded to the outside of one end of the 
barrel so as to allow of its being emptied entirely. The bungs 
are constructed in such a manner that they can be easily 
sealed, so that the senders of goods can rely on their cus- 
tomers receiving the exact contents of each barrel without 
any loss whatever, either by theft, leakage, or evaporation. 
Altogether the process of manufacture as carried out at 
Uxbridge is simple and comparatively inexpensive. The 
works are capable of turning out about two hundred barrels 
of all sizes per week. 








HARBOURS AND WATERWAYS. 


Hull Docks —Dock schemes have not been fortunate in 
the present parliamentary session. The Windsor Dock at 
Cardiff, after a second trial, failed to pass the commitiee to 
whom it was referred, and the Kilpatrick Dock on the Clyde 


shared the same fate. The scheme of the North-Eastern | carrie 


STEEL BARREL ROLLING MILL 


| traffic, consisting of the Aire and Calder Navigation, the 
| Sheffield and South Yorkshire Navigation, the Trent Navi- 
| gation, the York Navigation, and other canal trusts con- 
tended that the proposed abolition of the tidal harbour 
| which now forms the approach to the Albert and Humber 
| Dock would inflict a serious injury on their traffic, as the 
| boats would be deprived of the principal place of shelter 
| where they lie while waiting to enter or leave the docks ; 
the only substitute offered by the company being the lock 
| pits, and that the difficulties of entering and leaving the 
docks, especially in stormy weather, would be very greatly 
increased. 

The Corporation of Hull at an early stage of the pro- 
ceedings interested themselves in the matter, having a deep 
interest in the improvement of the docks, and also in the 
maintenance of the channel of the Humber and the welfare 
of the canal traffic as the main competitors with the railway 
company in keeping charges down, and so preventing the 
diversion of traffic to other ports. Long negotiations took 
place between the Corporation and the company, the former 
using all their influence to induce the company to accept the 
same dredging clauses for the protection of the river as had 
been imposed on their predecessors and other companies, and 
also to provide adequate protection and shelter for the canal 
boats trading to the docks. The North-Eastern, however, 
from the outset stated in the most positive terms that 
rather than have any obligation imposed on them with 
| regard to the dredging similar to the clauses contained 
|in the Act of the Hull and Barnsley Company in 
in connection with the Alexandra Docks, and the Aire and 
| Calder Company in connection with the improvement of 
| the Ouse up to Goole, they would withdraw the Bill. 
| The effect of this obligation is that in the event of 
|any damage to the navigable channel of the Humber 
| being proved to have ensued in consequence of the works 
out, the company whose works had caused such 





Railway for the improvement of the docks at Hull, after | damage should be bound to restore the navigable depth 


being before a Commons Committee for eighteen days, and | 


experiencing & very unusual career, finally collap The | 
circumstances attending the progress of this Bill are rather | 


temarkable, At the outset the scheme was threatened with | 


by dredging. The fear of having the Bill withdrawn, and the 
pressure brought to bear on the Corporation, finally led to 
their co to a modified arrangement with the North- 
Eastern, under which the dredging clause was to be confined 












to the period during which the works were under construc- 
tion, and a place for shelter in lieu of the present tidal 
harbour was to be provided near the Victoria Pier. This com- 
promise, however, was not accepted by the Humber Con- 
servancy, or Ny a of the ae ee. Both in — 
opening speech of the counsel acting for the com: and in 
ths evtdanes of the general manager and the aay it was 
clearly intimated that the North-Eastern would not accept a 
clause similar to those put upon the Hull and Barnsley and 
Aire and Calder Navigation for the dredging of the river. 

At the end of nine days’ hearing, and shortly after the 
commencement of the opponents’ case, the chairman 
announced that the Committee had decided that the North- 
Eastern should be placed under the same obligation in refer- 
ence to the damage to the river consequent on their works 
as that imposed on the Hull and Barnsley Railway and 
Dock Company ; and that adequate shelter must be provided 
for the river craft, with separate access to the docks from 
the river. After the repeated and positive declaration by the 
North-Eastern, that if such a clause were inserted they 
would withdraw the Bill, it was generally considered that 
the end had come. The promoters were granted till the next 
day to announce what course it was intended totake. When 
the Committee met on the following day, the counsel for 
the promoters gave it to be understood that, while they were 
not prepared to act on the finding of the Committee, yet they 
did not propose to withdraw the Bill, and so the proceedings 
continued. After another seven days’ hearing, the chairman 
announced that the Committee had decided to pass the 
preamble, subject to clauses being .inserted of a similar 
character to those already announced, but limiting the 
liability to dredge to ten years after the completion of the 
works. The Committee then adjourned over the Whitsun- 
tide holidays and the Jubilee, to give the promoters time to 
draw up the clauses ag te to give effect to their decision. 

The North-Eastern, however, determined to adhere to its 
original decision as to the dredging, and when the Committee 
met again, counsel, after announcing this, made an attempt 
to get the Com: 
mittee to reconsi- 
der their finding ; 
and it was also in- 
timated that if the 
Committeeinsisted 
on the separate en- 
trance being pro- 
v:ded for the river 
craft, the company 
would be prepared 
to give way, but 
permission was 
asked to re-open 
the hearing and 
allow evidence to 
be produced to 
show that such an 
entrance was not 
necessary. The 
Committee evi- 
dently felt the re- 
sponsibility of re- 
jecting the Bill, for 
an hour was occu- 
piedin deliberation 
before it was finally 
announced by the 
chairman that the 
decision- already 
twice given would 
be adhered to. And 
so that part of the 
Bill relating to the 
Hull Docks was 
finally withdrawn 
after it had been 
eighteen days be- 
fore the Commit- 
tee. Probably for 
all parties con- 
cerned this was 
the best fate that 
could befall it. 
The promoters 
having now been 
made acquainted 
with the serious 


| nature of the objections raised by the opponents, will have 


an opportunity of bringing the Bill forward next session in a 
form more adapted to meet these. é 

There is certainly very great need for some improvement in 
the access to these docks, but itis very doubtful if the proposed 
scheme would have realised it. Beyond the improved locks 
and the deepening of their sills, and the raising of the water 
level in the docks by pumping, practically all the increased 
dock accommodation that would have been acquired, after an 
expenditure of nearly a million of money, covered only ten 
acres, with a quay space of a very contracted kind only 
sufficient to accommodate at the most four or five fair-sized 
steamers. Even the limited dock space given was to be used 
as a passage to and from the Albert and Humber docks, and 
whenever large vessels required to enter at neap tides the 
water would have to have been run out of the dock to the 
level of the tide of the day, as the longest length that could be 
given to the lock, owing to its surroundings, was 300ft. It was 
pointed out also in the evidence given by the opponents that 
the way in which the locks were arranged would lead to great 
difficulty in working them, the Albert lock being placed nearly 
at right angles to that of the lock of the new dock, and only 
distant from it very little more than a ship’s length. The 
new lock entered into the Humber at right angles to the 
channel where the stream runs at spring tides at from four 
to five knots, and was to be brought out so close to the 
channel that there was no room for jetties from which a 
vessel could be assisted by warps. With a heavy wind blow- 
ing up or down stream, and the strong current running in the 
Heiabes, it seemed to be the opinion of many that the dock- 
ing of vessels of any length would be a very difficult task. The 
utter absence of any provision for shelter for the river craft while 
waiting to go into or leave the docks, except in the lock pits, 
was made a very strong point. Owing to the cramped position of 
the Hull Docks, and the way in which they are mixed up 
with the streets of the town, the provision of the 
further accommodation required and the improvement of 
the entrance is a very difficult task; but there is no doubt 
that with the information now in the possession of the 
engineer of the promoters, a better scheme can be designed 
than the one brought forward, 
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RAILWAY MATTERS. 


THe sea-going car on the Brighton and Rottingdean 
Electric Railway resumed working on Taesday last. 


Tue British Electric Traction Company has acquired 
a controlling interest in the North Shields and Tynemouth District 
Tramways, Limited, 

Tae compressed air motor cars recently adopted on the 
New York Elevated Railroad some ten months ago have now run 
over 29,000 miles, and carried over 180,000 passengers. 


Tue connection of Chemulpo with Séul by railway 
seems at last to be within measurable distance of accomplishment. 
Work was commenced on the line last month, and under the 
contract entered into with an American syndicate, its contruction 
has to be completed by March, 1899. 


THERE seems to be no doubt that the railway between 
Shanghai and Woosung will shortly be taken in hand, and the line 
which twenty years was taken up by the Chinese authorities 
will be reconstructed by the very authorities who insisted on its 
removal. China has at any rate moved this much in the last 
twenty years, 

Accorp1NnG to a cable from the Vienna correspondent 
of the Times, the Politische Correspondenz learns from St, Petersburg 
that the Czar bas given orders to accelerate the building of the 
Manchurian Railway as much as possible. The Russo- Chinese 
Bank has ordered twelve large river steamers, which are to trans- 
port railway materials on the river Sungari. 


On Thursday, the 15th inst., Lord Morley’s com- 
mittee of the House of Lords passed, as an unopposed measure, 
the Bill for undertunnelling the District Railway. The Bill, which 
has now been sanctioned by both Houses, also confirms an agree- 
ment with the Ealing and South Harrow Railway Company, 
under which the District Company guarantee the capital of the 
Harrow Company. 

Accorp1ne to Reuter, two French civil engineers and 
three hydrological experts of the same nationality have just 
arrived in Russia in order to study on the spot a question which 
has already been mooted more than once, viz., that of construct- 
ing a canal between the Volga and the Don. The expense of the 
undertaking is approximately estimated at 65,000,000 roubles. It 
is thought that the construction of such a canal would confer 
great benefits on Russian trade by opening up 4 new means of 
transit to the black Sea and Sea of Azoff, not only for Russian but 
also for Siberian produce brought to the Volga by the new 
Siberian railway. 

Newry was one day this week the scene of a serious rail- 
way accident. Shortly after two o’clock, when a train from Belfast 
had reached Goraghwood Junction, the Dublin engine was detached 
for the purpose of allowing the Newry engine to be connected to the 
carriages that run through to Warrenpoint, This was successfully 
<a out, but when ‘the engine that was running on to Dublin 
shunted, the driver either mistook the distance or the brakes 
refused to act, with the result that the engine came into viobsnt 
collision with the carriages. The passengers in the carriages next 
to the engine were thrown off their seats and several of them were 
badly bruised. Fortunately, there were no fatalities, 


Tue East Indian financial statement for 1897, recent] 
issued, states that at the beginning of the financial year 1896-7, 
the Secretary of State gave formal approval to a programme of 
railway construction, either direct by Government or by com- 
panies acting under guarantee of the Government, which 
covered about Rx. 28,000,000 of railway expenditure, to be 
spread over three years, of which 1896-97 was the first. For 
this 28 crores of expenditure we were to raise in India as much 
money as we thought we could conveniently borrow, and the 
rest was to be raised in England, either directly by the Secretary 
of State, or by companies acting under agreements with him. 
But the amount of 28 crores thus arranged for does not include 
the transactions of certain companies whose relations with Govern- 
ment do not involve a direct guarantee by the latter, and which 
work under special terms—like the Bengal and North-Western 
Railway —or under what are known as branch line terms. 
Nor does it include certain small transactions on provincial account 
which are charged to revenue. 


It is so rarely that the work of British engineers—par- 
ticularly railway men—is approved by their American cousins 
that they may extract a grain of comfort from the remarks let fall 
recently by Mr. Sinclair on cylinder clearance. Mr. Sinclair 
believes American locomotive designers are wasting steam by the 
enormous ports and steam passages which are used with modern 
locomotives. In investigating the fuel consumption of locomotives 
in England last summer, he could see nothing which favoured the 
European locomotives except that they had shorter steam ports, 
thereby effecting a saving of fuel of from 25 to 30 per cent. The 
dictum in the States is to make the steam ports and passages large, 
to get the steam into the cylinders as near the boiler pressure as 
possible. In stationary practice Mr. Sinclair considers this all 
right, where compression can be regulated so that the compression 
line will come up to the demand line at the beginning of the 
stroke, but this cannot be done with locomotives for the reason 
that the nozzle regulates the back pressure to a great extent. 
There is no difficulty in getting steam into a cylinder if it can be 
got out. 


Tue Norfolk and Western Railway, U.S.A., has equipped 
its baggage cars with an arrangement of safety bars and hooks 
for supporting bicycles at the top of the car out of the way of 
other «seem Wrought iron holders covered with rubber hose 
are fastened by screws to blocks placed between the car lines in the 
centre of the roof. These holders are spaced in pairs 3ft. 8in. 
apart throughout, ee are fastened to either side of the car, 
central wita each pair of bicycle holders, and safety bars are placed 
across the top of the car between each set of holders and straps, 
In loading bicycles they are inverted, and the holders in the centre 
of the car roof are hooked into the rims of the two wheels, The 
frame of the bicycle is then tilted up toward the side decks, the stra 
being wrapped a few times around the frame, after which its en 
is slipped over the hook, thus holding the wheel in place. A small 
stool is carried in each baggage car, by the use of which the straps 
are easily reached. There is provision in the long gage cars 
for carrying sixteen bicycles, in the short baggage cars for twelve, 
_ = the combination baggage and passengers cars for eight 

icycles, 


Tue appointment of Mr. H. L. Monk, Engineer-in-Chief 
of the whole of the North-Western Railway of India is announced. 
The Secretary of State having approved of the appointment of 
an additional superintending engineer for the cadre of this 
system, the line having been divided into two sections, northern 
and southern, with a view to have the desirable effect of allow- 
ing inspections beivg carried out both by superintending engineers 
and the engineer-in-chief, more frequently than has hitherto been 
found practicable under the old arrangement. The southern 
section, with a separate office, headquarters eventually to be fixed 
at Sakkar, but remaining at present at Quetta, is as follows :— 
Main line from Khanpore to Karachi, 471°00 miles; frontier 
section from Ruk to Chaman—including the Muskhaf-Bolan 
Railway — 443°75 miles; Kotri-Rohri Railway, 178°79 miles; 
Hyderabad-Umarkot branch, 58:75 miles; total 1,152°29 miles, 
Before the taking over of the Southern Panjab Railway—or 
Delhi-Batinda-Samasata branch—in October next, the question 
of dividing the administrative Bene yroqpere of this octopus system 
a — will, it is understood, be settled by the Government 
of India. 





NOTES AND MEMORANDA. 


Tue heat which will raise 1 lb. of water 1 deg. will 
raise 1lb. of air—11 cubic feet—3 *7 deg. 


Decuins of the tin-plate trade continues. The number 
of mills at work at the end of June last in 88 works was only 273 
out of 488, or 29 fewer than at the end of May, and 38 fewer than 
in June, 1896. 


Tue rate of increase in the shipping trade of Hamburg 
this year does not appear to be so rapid as was that of last year. 
The arrivals in the first half of the present twelvemonth totalled 
vp to 3,188,651 register tons, inst 3,171,899 tons in the 
corresponding period of 1896, which is an increase of only 
16,752 tons, 


Accorp1ne to the returnsof the Labour Department of 
the Board of Trade for Jane, employment has fallen off in nearly 
all branches of the engineering and kindred trades. The per- 
centage of unemployed union members at the end of last month 
was 2°3, compared with 1°9 in May, and 2°0 per cent. at the end 
of the same month last year. 3 


To compute the pressure of steam in inches of mercury, 
the temperature being known, a simple method is to add 100 to the 
temperature, divide the sum by 177, and the sixth power of the 
quotient will _ the desired pressure, The pressure per square 
inch in pounds can be ascertained from the mercurial column by 
dividing its height in inches by 20376. 

THERE were ninety-three warships under construction 
in the United Kingdom at the end of the quarter closing June 
30th last ; and of this number seventy-nine, of 214,175 tons dis- 
placement, were in private yards, while only fourteen, of 133,020 
tons displacement, were being built in Royal dockyards. It should 
be stated that of the hap Sea ships building in private yards, 
thirty-three, of 84,800 tons displacement, were for foreign orders, 


A sIMPLE and easily remembered rule for ascertaining 
the relation of tensile strength to the composition of structural 
steel was recently brought to the notice of the American Society 
of Civil Engineers by Mr. A. C. Cunningham. It is as follows :— 
To find the approximate tensile strength of structural steel, to a 
base of 40,000 lb., add 1000 lb. for every 0°01 "bed cent. of carbon, 
and 1000 1b. for every 0:01 per cent. of phosphorus, neglecting all 
other elements in normal steels. Radical variations between cal- 
culated and actual strength indicate mixed steels, segregation, 
incorrect analyses, or unusual treatment in manufacture, 


Tue importance of leaks in a steam plant is brought 
out with startling distinctness by the following calculation :—A 
square inch of area will discharge 7, lb. of steam per second for 
each pound absolute of pressure. Suppose a station to have 
125 lb. gauge, 140 1b. absolute pressure, then a square inch of 
area would discharge 2 lb. of steam ¢ second or 7200 Ib. an hour, 
which, at the standard rate of 30 1b. per hour per horse-power, is 
240-horse power. Power asks how many leaks it takes to aggregate 
a square inch, Is it any wonder that in a small station the 
unsuspected leaks assume a very large proportion of the steam 
produced ? 


In exercise of the power conferred by Section 23 of Act 
III. of 1893, the Madras Steam Boilers and Prime Movers Act, 
His Excellency the Governor in Council proposes to make the 
following rule under the said Act :—‘‘ When cylindrical boilers are 
made of the best material with all the rivet holes drilled in place 
and all the seams fitted with double butt straps each of at least 
five-eighths the thickness of the plates they cover, and all the seams 
at least double riveted with rivets having an allowance of not more 
than 75 per,cent. over the single shear, and provided that the 
boilers have been open to inspection during the whole period of 
construction, then five may be used as the factor of safety. The 
tensile strength of the steel is to be taken as equal to 58,240 1b. 
per square inch, When the above conditions are not complied 
with, the additions in the scale under Rule 19 must be added to 
the factor five according to the circumstances of each case.” 


Tue following statistics, giving the number of motors 
connected to the mains of the Borlin Electricity Works, have just 
been published :—In all 1698 motors are connected, aggregating 
6110-horse power. Of these 372, corresponding to 1379-horse 

wer, work presses; 333 motors, or 1960-horse power, are used for 
ifts ; 226 motors, or 177-horse power, for ventilators ; 186 motors, 
or 645-horse power, for machine tools for metal working ; 
77 motors, or 3ll-horse power, for wood-working machines; 
74 motors, or 293-horse power, for grinders and polishers; 
62 motors, aggregating 197-horse power, are used in paper 
works; 57 motors, or 192-horse power, for sausage machines; 21 
motors, or 20-horse power, are used by colour manufacturers; and 
16 motors, or 25-horse power, drive sewing machines. In 
addition to these are 29 washing machines, 13 ironing 
machines, 11 leather-working machines, and 13 machines for 
electrotyping purposes, aggregating 43-horse power ; 3 motors, or 
63-horse power, for driving dynamos ; and 205 motors for various 
purposes, requiring together 626-horse power, 


THE returns of the Labour Department of the Board 
of Trade for June show that in iron mining employment during 
June was generally better than a year ago, though owing to the 
Whitsuntide holidays the number of days worked at the mines 
was, on the whole, fewer than in May. At mines employing 16,656 
people an average of 5:72 days per week was worked in June, as 
compared with 5°87 days in May, and 5:59 days in June, 1896, In 
the pig iron industry, ironmasters making returns had 350 
furnaces in blast, and were employing 22,353 persons, compared 
with 355 furnaces and 22,447 workmen at the end of May, and 
347 furnaces, and 22,078 workmen a year ago. Employment 
at steel works fell off, but was still better than a year ago. At 
137 works 38,183 persons were employed at the end of : a or 
1390 more than a year ago, but 927 fewer than at the end of May. 
Employment at puddling furnaces and rolling mills declined con- 
siderably during the month, and at the end was no longer so good 
as last year. At 94 works 17,734 persons were employed at the 
end of June, or 1266 fewer than at the end of May, and 756 fewer 
than in June, 1896. 


As the hydraulicity of lime depends chiefly on the 
presence of silicate of alumina or clay—the more clay, within a 
certain degree, the more = rag: some the mortar becomes. Thus, 
up to 10 per cent. of clay the limes are feebly hydraulic ; up to 
20 per cent. they are ordinarily so, and up to 30 per cent. 
eminently hydraulic, so- that the lime will set under water. 
Amongst the best limes for setting under water, accord- 
ing to the Building News, are those called grey stone limes, which 
come from Dorking, Merstham, and Guildford. Thus the admix- 
ture of clay will often be found to improve the water-setting 
properties. Ordinary hydraulic limes harden under water in from 
six to eight days, while those of the latter class, which contain 
most clay, harden in from one to four days. One important point 
is the rer | of these limes. The more hydraulic they are, the 
more sl the slaking is. Hencs, hydraulic works often burst 
from the slaking of the lime which has not been properly prepared 
for its use. It should be all hydrated before placing, and this 
requires more time than ordinary lime. The ‘‘fat” limes, on the 
other hand, slake fiercely, as they contain nearly pure carbonate 
of lime ; they develope also great heat and steam. They fall into 
a bulky powder, and possess little setting power, being slowly 
soluble in water. For waterworks, in which rapid setting is neces- 
sary, Frenssalt found this concrete mixture excellent :—30 parts of 
hydraulic lime, measured in bulk, and before being slaked; 230 
parts of Terras of Andernach, 30 parts of sand, 20 parts gravel, 
and 40 parts of broken stone, a hard limestone, 





MISCELLANEA. 


Tue Austrian Lloyd Company have started running as 
an experiment a line of steamers from Aden to Zanzibar, calling 
at Mombasa and connecting at Aden with their Trieste-India line. 


A SYNDICATE of shigewniee at Trieste, at the head of 
which is the large firm of Giuseppe Bassevi, are forming a new 
shipping company, with a capital of 6,000,000 florins, with the 
object of carrying on ona | scale the transport of goods between 
Eastern Europe, the Black and Red Seas, and African and 
American ports, The syndicate have already at their disposal ten 
steamers, and a number of others are to be built or purchased. 


Tur Canadian Pacific Railway Company is reported 
to have made arrangements for establishing a line of steamers 
between San Francisco, Yokohama, and Hong Kong. Very little 
is known as yet of the conditions under which the new undertaking 
will be carried on. The Hupeh, a large boat capable of ing 
as much cargo as any of the steamers belonging to the Pacific Mail 
Line, will be the pioneer boat in the new line, says Fairplay. She 
is also fitted for the transport of passengers. : 


Tue Italian Government has asked the Chamber of 
Deputies for a vote of 17,500,000 lire for harbour improvements 
at Genoa, The vote is to be spread over a period of eighteen 
years so as to preserve the equilibrinam of the Budget, bat as 
the Town Council of Genoa will provide the whole sum at once 
it is hoped that the new works will be completed in six or seven 
years. A loan will be taken up for this purpose, for covering 
which the right will be acquired of increasing the dues on shipping 
frequenting the port, but the increase is not to exceed 10 lire per 
ton, The Bill is expected to both Houses before the end of 
the session, and then the works will be commenced at once, 


ANOTHER permanent addition to the seaside attractions 
of Great Yarmouth was made this week by the opening of a revolv- 
ing observation tower erected on the north . The structure 
is 125ft. in height, and is built entirely of steel on concrete founda- 
tions. Including the machinery it weighs about 125 tons. A 
circular platform built round the tower, and constructed to 
accommodate about 160 passengers, is raised to the summit and 
lowered by means of steam power. As it ascends the platform 
revolves by electric power at the rate of one revolution in three 
minutes. There is another platform at the summit, to which 
access is obtained from the revolving apparatus, and which is 
hoisted to an additional height of about 20ft. 


With the development of high-speed craft paint 
manufacturers will evidently have to devote some study to the 
adhesive qualities of paints intended for the protective covering 
of metal-hulled vessels, if the somewhat jocose theory set up in 
the Brooklyn Navy Yard is given any weight, says an ppl en 
contemporary. The torpedo boat Porter, which has been display- 
ing its speed by circling about one of the fast Sandy Hook steamers 
while the latter was under full power, made a run from Newport, 
R.I., to Brooklyn in six hours. hen placed in the dry dock the 
vessel’s bottom was found.to be nearly bare of paint, and it is held 
by some of the officials in explanation that the speed developed 
was too much for the adhesive quality of the paint. 


Tue importation of petroleum into Trieste in tank 
steamers has given rise to an Austrian Governmental inquiry as to 
the:vapour of petroleum hanging about the tanks, and the dangers 
srising from the explosive mixtures to which it gives rise. C) 
result is that a method has been adopted by which the air from 
various of the tank is extracted and subjected to a three-fold 
test with a eudiometer to see whether there is any diminution of 
volume on explosion, with a Davy lamp tc see whether the flame 
is altered by the suspected air, and with an open flame to see if it 
is inflammable, and if so, what kind of flame is produced ; and it is 
only when these three tests are satisfactory that a light can be 
— near the tank, Otherwise, ventilation must be vigorously 
carried out, 


Tue province of Shansi, which has always held the 
reputation of supplying the best quality of Chinese coal, is also 
reported to contain the purest quality of iron. The latter occurs 
abundantly in conjunction with the coal formation ; but the natives 
only use one variety which melts easily, without the admixture or 
aid of any other substance. The methods adopted by the Chinese 
for the prodaction of cast and malleable iron are of the rudest and 
simplest order ; but the quality of the iron is generally allowed to 
be excellent, primarily due to the superiority of the raw material, 
says the American Manufacturer. Tse-chan-fu and Ping-ting-chan 
are the two principal centres. The opinion Jargely prevails 
amongst those who are trading in the iron and steel industries in 
China that there is very little chance of forsign imports, whilst this 
local source meets so readily the requirements of the people. 


Tue three Corean Government steamers, of which 
notice has been taken in previous reports, have again spent an 
unprofitable year, says Mr. Jordan, her Majasty’s consulate, Corea. 
The arrangement under which the Nippon Yusen Kaisha has been 
managing them for some time past does not seom to have been 
attended with success, and the vessels, which have proved veritable 
white elephants to their owners, have again been thrown 
on the hands of the Corean Government, which appears to be 
specially unfortunate in all its enterprises. One of them has been 
sold to a Corean merchant, and the other two are being run by the 
Government on their own account, but the F gp see that they 
would supplant the clumsy native craft, and stimulate the inter- 
port trade, although justified in principle, have been falsified by 
Corean mismanagement, and the lack of business habits inherent 
in the native character. 


From what has been stated it will become apparent 
how very necessary it is that the British merchant, says Consul 
Mallet, if he wishes to retain or increase his present trade, should 
rouse himself to meet the threatening decadence in the several 
branches wherein up to quite recently his command was practically 
unassailable. ‘To insure success in his efforts to regain lost ground 
he should study not only the requirements of his present-day 
customers, which are vastly distinct from those of a former 
generation, but he should make a special stndy of the modus 
operandi of his rivals in these markets, The day is gone by when 
goods as goods stood and won upon their respective merits. The 
one essential point in existing trade rivalry in South and Central 
America is cheapness ; he who can sell the cheapest article is sure 
to command the largest patronage, always provided such article 
suits the varying tastes of his customers. Taking into considera- 
tion the impecuniousness of the masses, the whole question resolves 
itself into merely one of small profits and quick returns, 


Tue United States Navy Department has recently 
made an interesting test at Indian Head proving grounds to deter- 
mine the efficiency of two thin armour say superimposed on 
each other in close contact, as against the resisting power of a 
singie plats of their combined thickness, the result demonstrating 
to the satisfaction of the department that the single thick plate is 
a considerably more effective barrier against armour-piercing shells 
with service charge than the two thin plates. The experiment was 
made for the purpose of determining whether in case the emer- 
gency should arise it would be practicable to provide certain 
armour for the three new battleships by havirg thin plates made 
to be used in lieu of the thick plates, The thin plates, it was 
decided, could be manufactured by any one of a considerable 
number of steel makers, and could be produced in large quantities 
at short notice, All experts who witnessed the test unite in the 
opinion that the superimposed plates proved much less efficient 
than single plates of their combined thickness, made under similar 
conditions and heretofore tested under equivalent specifications, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRotp anv Co., Vienna. 
CHINA.—Ketiy anp Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyvzau anp CHEVILLEY, Rue de la Bangus, Paris, 
GERMANY.—AsHzz nv Co., 5, Unter den Linden, Berlin. 

oa 2 


TWEITMEYER, Leipsic. 
INDIA.—A. J. CompripcE anv Co., Eeplanade-road and Railway Book- 
stalls, Bombay. 
ITALY.—Loxzscouer AND Co., 807, Corso Rome. 
Boooa Freres, Turin. 
JAPAN.—KELLY anp Wats, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§. AFRIOCA.—Gorpon anp Gorton, Long-street, 
R. A. Tompson AND Oo., 88, Loop-street, Capetown. 
J. C. Jura and Oo., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp GotToH, Queen-strect, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Oraia, J. W., Napier. 
OANADA.—MontReat News Co., 886 and 888, 8. James-street, Montreal 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERNaTIonAL News Oo., 88 and 85, 
Duane-street, New York. 
Supsorirtion News Oo., Chicago. 
STRAITS SETTLEMENTS.—Ke.ty anp Wats, Lrp., Singapore. 
OEYLON.—Wwayartwa anp Oo. Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, im order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 

*,* AU letters intended for insertion in Toe Enarnxsr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anon: communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

J. J. P. (Barnet).—D. K. Clark's two large volumes are very good. 

F. G. W.—We are unable to supply the information. Why not consult 
the advertising columns of a Bristol paper, or why not advertise in 
one for what you want ? 

W. B. T.—If you will refer again to our description of the Mastodon 
engine, you will see that it has twelve wheels, while the engine, the 
dimensions of which are given in the table, has ten wheels. The 
boilers are ve! many while in others there are 
considerable differences. According to one statement, two engines 
only have been constructed of the Mastodon for the Northern 
Pacific Railway. According to other statements, four such engines 
have been made. The truth seems to be that two ten-wheeled and 
two twelve-wheeled engines, all called ‘‘ Mastodon,” have been con- 
structed The diameter of the driving wheels of the smaller, or 
ten-wheeled engine, is given as 5ft. 83in. This is, we suspect, a mis- 

rint for 53in. The dimensions given in the letterpress are, we 
lieve, accurate. 
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GroLocists’ AssoctaTion.—Long excursion to Edinburgh, July 26th 
to Bist, 1897. 
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BOILERS AND ENGINES AND NAVAL MANCUVRES, 


Untit the reports of the United States Naval Intelli- 
gence Department reach this country we shall have no 
definite information concerning breakdowns and failures 
during the recent naval manceuvres. It is curious but 
true that the British public should have to wait for a 
statement of facts of very vital importance until a foreign 
Government publishes it. Under more or less severe 
pressure in Parliament a brief statement has now and 
then been extracted from the Admiralty months after 
the operations of the fleet have been forgotten; but 
nothing of the kind is available now, and we have to rely 
on the reports of newspaper correspondents for our 
information. Unfortunately the gentlemen who repre- 
sent the daily press, however clever and competent, are 
not trained engineers; the result is lack of proportion in 
their statements. They do not know whether a failure 
is important or not; they cannot say whether in real 
warfare it would compromise the ship alone, or a 
squadron, or a fleet. It is, however, possible to get 
enough out of the reports already published to enable us 
to form a fair idea of the way in which engines and 
boilers comported themselves during the manceuvres. 

The first notice of a breakdown referred to the Mars, 
first-class battleship, a recent addition to our Navy, 
builé by Messrs Laird. The ship had been at sea 
only a couple of days when she was disabled by the 
scoring of a high-pressure cylinder. We believe that 
the mischief was wholly exaggerated. The piston 
in question is fitted with Ramsbottom rings. The 
old rings were taken out and new rings put in; but as a 
matter of fact, the pistons are so good a fit that the engines 
would have worked quite well without any rings at all. 
Any small leakage would only have slightly increased the 
power in the intermediate and low-pressure cylinders, 
and the ship would certainly not have been disabled in 
any way. This scoring, however, was not confined to 
the Mars. The Terrible broke down badly in the same 
way, and reported on the 10th inst. that both her high- 
pressure pistons and a starboard cylinder cover were 
leaking badly, with the result that 14 knots was the 
utmost that could be got out of her. Her sister-ship the 
Powerful, did very well indeed, attaining a speed of 21 
knots, and gratifying everyone until she melted the white 
metal out of one of her big ends, and twelve hours were 
occupied by her staff in replacing it. Two failures of this 
kind in actual warfare might very easily have lost us the 
two finest cruisers in the world. All the breakdowns noted, 
that is to say, of the Mars, Terrible, and Powerful, were 
apparently due to want of proper lubrication. This 
sentence opens up a very large subject for consideration. 
In the latest and best practice in the mercantile marine no 
lubricant is ever put into the cylinders save what is 
carried in from the swabbed piston rods. It has been 
found that oil in the cylinders is quite unnecessary, 
unless the piston rings are set out much too hard; and 
the consequences of the admission of oil to the boilers 
are too deadly to let any risks be run. The best filters 
that can be used seem to be unable to extract all the oil 
from the feed-water. When we bear in mind that the 
thermal resistance of a coat of oil, much less thick 
than this sheet of paper, on a furnace, is the same as 
that of @ plate of iron 10in. thick, it will be understood 
that the oil must be kept out of the cylinders at all 
hazards. In the Navy, we believe that much faith is 
It is probable, however, that no oil was 
being admitted to the cylinders of the Mars. It is indis- 
pensable, under the circumstances, to watch carefully for 
the first symptom of groaning in the cylinders. It can 
usually be stopped by shutting the steam out of the 
jackets for a little while; but it is certain that when an 
impermeator is used much less vigilance is’ needed 
than when the engines run without cylinder oil. As 
for the Terrible, it will be remembered that her. trial trips 
had to be postponed, it was stated, because her cylinders 
were scored; what precisely occurred has never been 
made public. Her breakdown during the mancuvres 
goes far to substantiate rumour. The engines of the 
Powerful were illustrated in detail in our impression for 





October 2nd, 1896, and those of the Terrible are identical 
with them save in certain matters of detail. The experi- 
ence just acquired will probably serve to prevent recurrence 
of the trouble in future. 

It is gratifying to see that no failure of any kind is 
recorded of the boilers. The Belleville boilers of the 
Powerful more than maintained their reputation. Those 
in the Terrible were not of course tried with any severity. 
Much has been made of the advantage which the tubulous 
boiler enjoys over other types in the rapidity with which 
steam can be got up. The following extract from the 
report of the Times’ correspondent on Board H.M.S. 
Majestic bears forcibly on this point :—‘‘ I may add that 
when the enemy was at last sighted this morning the 
engines of the battleships had for the previous twelve 
hours been either mune altogether or running at very 
slow speed. In barely three-quarters of an hour they 
were running at over 90 revolutions, a performance which 
we hardly be surpassed by water-tube boilers them- 
selves.” 

We have now to consider how the ships comported 
themselves in the matter of speed as a whole. It would 
appear that the utmost on which it is safe to reckon is 
14 knots. The reason why is very simple—the ships 
were unable to maintain steam for a higher velocity. 
Nearly all the ships reached at times a much greater 
speed. To add a knot to 14 knots means an increase 
of about 22 per cent. in the horse-power. Where 
failure took place was not in the boilers or engines. but 
in the firing. After a run of a few hours steam went 
back, and all that could be done would not get it up again. 
Why this should be the case presents a most important 
question. It is by no means the first time that failure to 
maintain speed has occurred in this way. It will be 
remembered that some years it was said that the 
coal was so stowed that it was impossible to get it along 
fast enough to the firemen. The trimmers, it was stated, 
were worked to death, and still could not keep the stoke- 
holds supplied. In later ships, however, all this has been 
changed for the better, and we no longer hear of com- 
plaints of the kind. The trouble appears to begin after 
the first four hours or so, just about the time when the 
fireshave to be cleaned. In merchant ships full speed can 
be maintained right across the Atlantic for five or six days’ 
continuous steaming. It is not too much to say that five 
days’ continuous steaming at full speedis a thing unheard 
of in a man of war. We doubt if there was a single ship 
taking part in the mancuvres that could have main- 
tained full speed for thirty-six hours. We believe that 
the failure is due to want of stokers. We have heard it 
stated that when full speed is required the firemen have 
to stand eight hour watches. If this be so, it is not 
wonderful that the pressure should fall. We are not 
prepared to assert that the fire-rooms of her Majesty’s 
ships are undermanned. If they are not, why is it that 
steam is not kept up steadily for full speed? There is 
every reason to believe that the men are superior in 
physique to the merchant navy, better fed, better berthed, 
better clothed. Account for the fact how we may, it 
remains a fact that full speed cannot be kept up for 
many hours together in the Navy, and we hold that it is 
highly desirable that the reason why shauld be made 
known, in order that the evil—for it is a glaring evil— 
may be remedied. 


SCREW PROPULSION. 


Ir is a pity that Mr. S. Barnaby’s clever paper on 
‘‘ Cavitation,” read at the Conference of the Institution 
of Naval Architects on Wednesday, the 7th inst., was 
suffered to pass without adequate discussion. So little 
is really known about the action of screw propellers that 
every contribution to that knowledge supplied by a 
trained mind deserves serious consideration. It was of 
the more importance that this paper should have been 
fully discussed that we think exception may be taken to 
the views advanced by the author. We do not mean to 
say that cavitation is not produced and cannot be pro- 
duced in the way set forth, but that the question raised 
is academic rather than practical, simply because cavita- 
tion is never produced under ordinary conditions when 
the propeller is properly designed for its work, and 
because the occurrence of cavitation is direct evidence 
that a mistake has been made_somewhere in working out 
the very complex combination of hull, engines, and pro- 
pellers which go to make up a modern steamship. A 
consideration of all the facts and circumstances will, we 
think, serve to make this clear. 

The work done by a set of marine engines consists 
partly in forcing the ship ahead, partly in driving a body 
of water astern. The propeller in a sense plays the part 
of powder in a gun. The explosive force drives the pro- 
jectile in one direction, and causes the recoil of the gun 
in an opposite direction. It is clear that the work done 
in driving the water or the gun astern is waste work. 
We do not want either the gun or the water to be put 
in motion. The less motion, therefore, that either 
receives the less the waste. By the word “ cavitation’”’ 
Mr. Barnaby means that the propeller drives away astern 
water faster than it can follow in front of the propeller, 
and that in consequence a hole or cavity is cut in 
the water. At first sight it would appear that this 
is a matter not only of no consequence, but a very 
desirable result; because with cavitation there is no water 
pressure on the front of the propeller, and consequently 
@ maximum thrust is realised. But this is only apparent, 
because the propeller can only maintain its thrust by so 
to speak, cutting slices off the solid or undisturbed water 
in front of it and flinging them astern. If blade A 
leaves an empty space in front of it, then blade B, 
following it, will have no slice to cut. Bearing this 
slicing off theory carefully in mind, we may proceed to 
discuss more in detail the phenomena of screw propulsion. 
It will be seen on reflection that cavitation can only take 
place if slip occurs. If there was no slip the screw 
would work in the water as though it were a solid nut. 
On the other hand, if the ship is moored or fixed in a dock, 
the whole work of the screw is resolved into slip, and 
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under certain conditions cavitation must then take place. 
Mr. Barnaby has shown what these conditions are. 
Broadly, unless there is sufficient head to make the 
water run in to take the place of that driven away, 
cavitation will take place. Cavitation, then, is a result of 
slip, and when we know the rate at which water is driven 
astern, we can settle whether there will or will not be 
cavitation, within certain limits. Now, this rate is settled 
by the amount of slip. Slip is a variable quantity. In 
fast torpedo boats and torpedo-boat destroyers its amount 
is very frequently as low as 6 per cent., and need never 
exceed 10 per cent. Let us suppose that a vessel runs at 
twenty miles an hour, with 10 per cent. slip, then the 
water is moving astern at two miles an hour, or within a 
fraction of 3ft. per second. This velocity would be im- 
parted by a head of °13975ft., taking no account of 
atmospheric pressure. From this it seems to be clear 
that cavitation cannot practically be produced by the 
direct action of the propeller in sending water astern. 
Indeed, if we augment the slip to as much as 30 per cent., 
or 9ft. per second, the requisite head necessary to maintain 
— water” in front of the propeller would be only 
*25ft. 

It is evident, therefore, that if cavitation takes place at 
all, is must be brought about in some way by the lateral 
component of the motion of the screw blade. Let us 
suppose that instead of being a screw the blades were 
flat and set in the same plane as the axis of the propeller 
shaft; then, in revolving, the blades would vatsh to run 
away from the water, as illustrated by Mr. Barnaby with 
a paper weight and a sheet of glass. We may see the same 
thing occur if a flat board or an oar blade be drawn through 
the water. But there is an important difference be- 
tween this action and that of a screw or a paddle float, 
which is easily overlooked, and the overlooking of which 
permits false analogies to be drawn. The paddle float 
and the propeller act continually on new masses of 
water, in a way quite distinct from that of a board drawn 
through still water. Into the very vexed question of 
whether the race in the wake of a propeller is twisted or 
not, which no tank experiment with the propeller at 
longitudinal rest can settle, we need not enter. Confining 
our attention to the paddle float which served to illustrate 
Mr. Barnaby’s theory, it is at once clear that it is not the 
speed of the float alone that will settle whether there will 
or will not be cavitation, but the velocity of the float as 
compared with that of the ship. This brings us back 
again to slip, and we see once more that so long as this 
slip is moderate there can be no cavitation. Indeed, it 
is only necessary to watch the action of paddle floats 
through a paddle-box door to see that even in very fast 
vessels no cavitation. worth notice ever takes place. 
There is always fresh solid water ready for the float just 
entering, cutting it off, and flinging it astern. 

That cavitation does take place to a certain extent 
under some conditions is, we know, a fact; but it will be 
found in all such cases that the slip is much greater than 
it ought to be, because the propeller is too small and 
too sharp in the pitch, and that the hull of the vessel 
interposes to prevent the free access of water to the 
blades all round. The experiments of the late Mr. 
Froude and Mr. Griffiths showed in a very conclusive 
way the importance of the part played by the hull on the 
efficiency of the propeller. On the other hand, experience 
carefully and painfully acquired is conclusive that no loss 
from cavitation, or more properly perhaps “‘ excavation,” 
need be feared if the propeller is large enough for its 
work—large enough in diameter, and possessed of sufficient 
surface. Rankine’s dictum should never be forgotten: 
“That propeller which moves the largest possible 
weight of water astern at the lowest velocity is the best.” 
Small propellers are sometimes adopted in high speed 
boats ; then lest the engines should run away too fast, 
the pitch is made sharp. The slip comes out very high. 
If the prcpeller was given more surface and a finer pitch 
the slip would be greatly reduced, and notwithstanding 
the fine pitch the number of revolutions would not be 
augmented, for this number depends on the virtual 
velocity with which the water passes through the screw. 
At 20 miles an hour and 10 per cent. slip the water 
passes at 22 miles an hour, and the revolutions of a screw 
with an 8ft. pitch would be 242 per minute; with a 30 
per cent slip and 9ft. pitch the revolutions would be 262. 
It is easy indeed to sec that the very measures taken to 
keep down the number of turns may augment them. 

The satisfactory designing of screw propellers has 
never yet been effected on a purely mechanical basis. 
In all successful cases the much-despised “rule of 
thumb” has been brought into play. Practical expe- 
rience can alone settle what is and is not the best; and 
with ali due deference to Mr. Seaton, who made merry 
over the desire of the shipowners to have big propellers, 
we may suggest that, after all, there is a certain 
amount of method in their madness. Be this as it 
may, we think it may be taken as certain that serious 
cavitation, or, indeed, cavitation of any kind, never 
takes place unless the propeller is so badly proportioned 
that there is a quite unreasonable amount of slip. If a 
torpedo-boat destroyer can be driven at 30 miles an 
hour with a slip of 6 or 8 per cent, it is certainly not 
necessary that that there should be more. In slow 
heavy-going craft excavation is not tobe feared. Indeed, 
we think that most practical men, by which we mean 
men who have had plenty of actual experience in the 
propulsion of steam vessels, will join with us in saying 
that cavitation does not concern them in the least. That 
fact in no way, however, detracts from the value of Mr. 
Barnaby’s paper, which very clearly sets forth how 
cavitation may occur, and as a corollary, how it may be 
prevented. 
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THE RAILWAY COMPANIES AND THE TRADERS. 


THE machinery which, after long and anxious effort, the 
traders have caused to be put into operation to protect them- 
selves against the railway companies, has lately been set in 
motion more frequently than hitherto, and with varying 








results. Sometimes the traders have won the nig age 
the companies. We refer, of course, to the way and 
Canal Commission, the cases which have come before that 
body having been recently of more than usual interest. The 
Sheffield Coal Company has just now a case in which it 
applied for damages against the London and North-Western 
Railway Company in respect of siding charges at the siding 
of the gasworks of the Birmingham Corporation. The 
Sheffield Coal Company complained that it was paying 
its coal at the Birmingham siding 3d. more per ton 
the respondent charged for Lancashire and South Stafford- 
shire coal. The matter was brought before the court, and the 
3d. per ton was swept away. The Lancashire and South 
Staffordshire coal was brought direct into Birmingham by 
the London and North-Western, whereas the Sheffield coal 
was carried over a composite route composed of the lines of 
the Midland, Manchester, Sheffield, and Lincolnshire, and 
London and North-Western. Applicants now asked for an 
inquiry to ascertain what damages were due to the Sheffield 
Coal Company in respect of the 3d. paid on the coals sent 
from its Burley collieries during the year 1895-6, when it 
protested against the charge. The Court ultimately awarded 
the damages sought, dating from July, 1895, to July, 1896. 
In another case the traders were not so successful. In this 
the Corporation of Birmingham applied for reduced through 
rates between certain collieries in South Yorkshire and 
Birmingham ; the chief reduction was one of 6d. a tov, from 
4s. 34. to 8s. 94., upon Silkstone gas coal from the Burley 
collieries of the Sheffield Coal Company. The Manchester, 
Sheffield, and Lincolnshire Railway Company, however, con- 
tended that if it was to make this reduction it would have to 
apply it to the whole of the South Yorkshire coalfields in 
order to avoid a charge of undue preference, and the Court 
refused the application. It is, however, welcome news this 
week to the manufacturers of the Birmingham and South 
Staffordshire district that the three railway companies 
serving that inland district have decided to reduce the 
charges for the carriage of finished iron to Liverpool from 
103. per ton to 8s. 4d. where the works have sidings running 
direct on to the carrying system, and 93. 4d. wherethe freight 
has to be collected by the railway companies themselves. 
This means a considerable reduction in the carriage of iron 
from the inland manufacturing towns to the coast for ship- 
ment, and is greatly appreciated by exporting firms. 


THE REPAIRING OF SUBMARINE CABLES, 


Nor the least interesting part of the reports of the great 
cable companies is that which deals with the repair of the 
submarine cables. The report of the Eastern Telegraph 
Company, just issued, shows both the extent and the variety, 
as well as the ccs}, of the repair and renewal of those great 
arteries of communication between ocean divided lands. In 
the last six months reported on the company had four 
steamers engaged in the work, and a fifth was in dock, itself 
undergoing repair. One of the steamers at work was engaged 
on the repair of the Aden-Bombay Cable, the Suakim-Perim, 
the Suez-Aden, and other cables in the district, and the cost 
for the six months was £9549 ; a second steamer repaired the 
Porthcurno-Vigo and other cables between Cornwall and 
Lisbon; a third was engaged on the cables between Lisbon, 
Gibraltar, Malta, Bona, and Candia; and the fourth was 
engaged on the Accra-Lagos and Gaboon cables, The expenses, 
including the repairs to the cable-ship already referred to, 
were £37,324; then the cost of the cable used and other 
smaller expenses brought up the total to £47,630. The cable- 
steamers in the six months did work for other companies, 
which reduced considerably the cost of the work already 
named to the Eastern Telegraph Company; but still in the six 
months the cost of the work done in repair of the cables that 
have already been named was on the average about £8000 
monthly, and that was the sum paid by, though not entirely 
for, one of the cable companies. The cost of and the depre- 
ciation of the cable-ships amount toa large sum; so that 
there is thus indicated in outline part of the expense that 
is necessarily incurred in keeping efficient the channels of 
submarine communication. The company referred to—the 
Eastern—is the greatest of our submarine cable companies, 
but is only one of the number in existence. Its revenue is 
a large one, and it has accumulated out of that revenue the 
enormous reserve of £1,025,000—reserve funds for general 
and other purposes, including that for the cable vessel’s 
depreciation. Submarine telegraphy is becoming more and 
more an exact science ; and not only the speed, the working 
power, but the cost and the length of life of the cables, are 
becoming increasingly known with definiteness, so that the 
ratio of the repairs will possibly vary less in the future than 
in the past. + 

SARTOR. 


THE barter of clothes is the beginning of trade. It is, 
therefore, of importance that in opening up a new and indif- 
ferently civilised country the strictest attention should be 
paid to the sartorial prejudices of the aborigines. This, 
moreover, not merely with a view to encouraging commerce 
in that particular direction, but also with the intention that 
traffic in one commodity may be the stepping-stone to the 
introduction of another. In Paraguay—a country which, in 
spite of its long connection with Europe and the United States, 
is still only poorly advanced—every man wears a poncho, 
and is as dainty in his selection of it as his wife or daughter 
of her shawl. The ponchos which are made in Germany 
are the best received, both because the tastes and fancies of 
the Paraguayan are more carefally studied, and because the 
depth of his pocket is more readily accommodated. But the 
Paraguayan, from the purchase of his poncho, will naturally 
pass to the purchase of ploughs and agricultural implements, 
and ultimately, when the advances in his education have 
rendered it necessary, to the purchase of machinery for 
treating his raw products, and even for the conversion of 
them into finished goods.’ Germany will consequently 
obtain ultimately the major part of the Paraguayan trade. 
Her advance could, however, be checked here, as in other 
places, by English merchants sending representatives to study 
carefully the tastes and pockets cf their clients, and by 
then producing the sort and quality of thing required, and 

iving up that suicidal “ take-this-or-go-without ’ method of 
ealing. : 
MODERN JAPAN. 


On another page we print the seventh article of the series 
on the above subject. The earlier articles dealt with 
(1) Avglo-Japanese Business Relations, (2) Government 
Inspection of Machinery, (3) The Yokosuka Dockyard, 
(4) Japanese Labour and Workmanship, (5) Electrical Work, 
(6) Locomotive Building and Purchasing. The last of these 
appeared in our issues of the 19th and 26th of March of this 
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Special Commissioner in Japan. This series will now, how- 
ever, be continued, and among the forthcoming articles the 
following subjects will be dealt with :—The Railway Systems, 
Railway Shops, The Engineering Works, The Education of 
the Japanese Engineer, and The Machinery Made in Japan. 








SHORT NOTICES. 


The Torpedo Book: A Series of Sketches with tg ae Craft in Fair 
Weather and Foul. By Fred. T. Jane. With descriptive letter- 
press. London: Neville Beeman, Limited. 1897. Price 1s.—The 
readers of THE ENGINEER are not unacquainted with Mr. Jane’s 
remarkable illustrations of warships, and particularly torpedo boats 
at sea. Mr. Jane has identified himself particularly with this 
branch of artistic work. His productions have an individuality 
about them which there is no mistaking. They are exceedingly 
realistic, but are not without that touch of the romantic and 
picturesque which make them appeal to the general public. Mr. 
Jane supplements his pictures with a few paregreges, as startling 
in their way as the illustrations themselves, Take, for instance, 
this description of the stokehold of the Ratto: ‘‘A nasty stretch— 
a black, cramped, sweltering inferno, to remain in which for 
any length of time needs an infinite amount of practice.” We feel 
sure the pictures will be well received by all lovers of the Navy in 
and out of action and in fair or foul weather. 


Practical Instruction on the Compound Locomotive Engine, fitted 
with Joy’s Valve Motion. With coloured diagram. rge 
Adamson. Second edition. Newcastle-on- aah Andrew Reid 
and Co., Limited. Price 61.—This little brochure contains forty- 
four headed paragraphs dealing with the principal defects likely to 
occur in running a locomotive fitted with Joy’s valve gear. The 
instructions what to do and the reason why things happen are 
given clearly and tersely. We may be permitted to doubt the 
statement that the heating of motion bars is sometimes caused by a 
side wind blowing the oil off them. However, it is an experienced 
engine driver who writes the little book, but still. The 
pamphlet contains also a short catechism on ‘‘ Uncoupling after 
Failure,” and a coloured diagram of a Joy’s locomotive valve gear. 
As this is the second edition, Mr. Adamson has evidently proved 
useful to the engine-driving community. 

The British Navy, Past and Present. By Captain S, Eardley- 
Wilmot, R.N. London: Edward Stanford. 1897. Prics 6d.— 
In this little pamphlet of some sixty pages Captain S, Eardley- 
Wilmot has given an admirable short review of the past and 
present status of the English Navy. The ‘‘past” refers mainly 
to what the English Navy did from the time it became a navy till 
the present long 2 commenced ; whilst the ‘‘ present” deals 
naturally with the improvements in naval architecture and 
ordnance and the administration. The little volume is gracefally 
written, and will be read and enjryed by all who take patriotic 
interest in the bulwarks of Great Britain. 





BOOKS RECEIVED. 


Reform of Chemical and Physical Calculations. By C. J. T. 
Hanssen, C E. London: E ana F. N. Spon, Limited. 1897, 

Memoir of George Brown Gocde, 1851-1896, By 8. P. Langley. 
Read before the National Academy, April 21st, 1897. Washington, 
D.C.: Judd and Detweiler, printers. 1897. 

Naval Gunnery: A Description and History cf_the Fighting 
Equipment of a Man-of-War. By Captain H. Garbett, R.N. 
London: Geo. Ball and Sons. 1897. Price 5s. 

Fourteenth Annual Report of the Bureau of Ethnology to the 
Scvetary of the Smithsonian Institution, 1892-1893. By J. W. 
Powell, Director. Part II. Washington: Government Printirg 
Offize. 1896 

Centrifugal Pump Dredging in New South Wales. By A. B. 
Portus, Assoc. M. Inst. C.E. With plates 5-14. Read before the 
Engineerirg Section of the Royal Society of New South Wales, 
October 21st, 1896. 

Graphic Methods of Engine Design. Including a Graphical 
Treatment of the Balancing of Engines. By Arthur H. Barker, 
B.A., B.Sc. Manchester: ‘I'he Technical Pablishing Company, 
Limited. London: John Heywood. 1897. Price 3s. 6d. net. 

Gas, Gasoline, and Oil Vapour Engines: A New Book Descriptive 
of their Theory and Power, Illustrating ther Oa oy Construction, 
and Operation for Stationary, Marine, and Vehicle Motive Power. 
By Gardner D. Hiscox, M E, London: E. and F. N. Spon, Limited. 
1897. 


The Elementary Part <f a Treatise on the Dynamics of a System cf 
Riyid Bodies: Bzing Pait I. of a Treatise on the Whole Subject. 
With numerous examples. By Edward J. Routh, 8c.D., LL.D., 
F.RS., &2. Sixth edition, revised and enlarged. London: 
Macmillan and Co., Limited. 1897. 

Excerpt Minutes of the ‘* Proceedings” of the Institution of Civil 
Engineers. Session 1896-97. Goodman, on a ‘‘ Two-stage Air 
Compressor” ; L:vesay, on ‘‘ Dimensions of Channels for Sarface 
Drainage” ; Pennycnick, on ‘‘ The Diversion of the Periyar”; and 
Allen, on “The Periyar Tunnel”; Pownall, on “* Garbage 
Disposal”; Prior, on ‘Railway Steam Ferries in Denmark” ; 
se Ramsay, Johns, and 


Parves, on uiangular Prisms” ; 

Cole, on ‘‘The Muskhaf-Bolan Railway and Tunnels”; Allan, 
on “Wegga W: Timber Bridge, New South Wales” ; 
Garratt, on “A Ton Form of Extensometer”; Ripper, on 


“ Saperheated Steam Engine Trials” ; Rowbotham, on ‘‘ Mines of 
the Argentine Republic”; Shankland, on ‘‘Steel Skeleton Con- 
struction” ; Smith, on ‘‘ Yellow Pine Timber” ; Thomas, on ‘‘ A 
Lock and Weir in the Darenth” ; Triffitt, on ‘‘ The Swing Bridge 
at Selby”; and abstracts of papers in scientific transactions 
and periodicals. Edited by J. H. T. Tudsbery, D.Ss., Secretary. 
Tiondon: Published ty the Institution, Great George-street, West- 
minster, 1897. 








ELEcTRIC LIGHT FOR THE THAMES EMBANKMENT.—There will 
shortly come before the London County Council a pro made 
by the Highways Committee for providing the electric light on the 
Victoria Embankment and Westminster and Waterloo Bridges. It 
is recommended that the Council shall establish its own building 
and plant for producing the light, and that lamp standards shall 
be p at the sides of the carriage ways, the committee thinking 
that the Council would object to the standards being placed, as is 
done in some other parts of London, in the centre of the car 
ways. It is proposed that there should be provided in all ninety 
arc lamps of the Jandus pattern, and that of these fifty-four should 
be placed on the Victoria Embankment, twenty-ceven on each 
side, ten on Waterloo Bridge, eleven on Westminster Bridge 
and its approaches, and the remainder at Northumberland-avenue 
approach and other points, ht being placed on the piers 
adjacent to the Embankment, e proposed site for the generat- 
ing station is a piece of ground adjacent to the ee Cross 
Station of the District Railway, power having been obtained in the 
Act to use the ground for that purpose, It is not intended under 
the present scheme that the lamps on the river wall shall be 
lighted by electricity, but should this be decided on later the 
generating plant provided will be sufficient to supply the additional 
energy required. The committee do not think it advisable that 
the ornamental gardens on the Embankment should be lighted by 
electricity, as they are doubtful whether any public advantage 
would be gained thereby. The first cost of the installation is 
estimated at £22,000, and the cost of maintenance will be about 
£1900 a year. According to the Times, the present annual 








year, and were interrupted owing to the serious illness of our 


mo charge for lighting the Embankment and bridges is about 
1300, 
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SAW FOR CRANK WEBS 


MESSRS, ISAAC HILL AND SONS, DERBY, ENGINEERS 
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COLD SAW FOR CRANK WEBS 

THE accompanying engraving illustrates a heavy cold saw 
just constructed for a Midland firm by Messrs. Hill and Sons, 
St. George’s Works, Derby. It is specially intended for 
sawing out crank webs. Each saw is fitted with the makers’ 
patent flush sides. One is stationary, the other is movable 
to suit the traverse of the telescopic saw spindle. The 
engraving is self-explanatory. 








ANTHONY JOHN MUNDELLA. 


THE death of the Right Hon. A. J. Mundella, M.P.— 
Brightside Division of Sheffield—removes from Parliament 
one of its most striking personalities, and a member who was 
quite as well known for his commercial as for his political 
work. He went to Sheffield in 1868, when he was about 
forty-two years old, and he has sat continuously for that place 
ever since. On the borough being eplit up into five 
divisions he had his choice, and preferred to sit for the 
Brightside, which is commonly called “the Working Men’s 
Division.” It is in Brightside where the great armour-plate, 
gun, railway material, and similar heavy industries are 
carried on. During his long connection with Sheffield Mr. 
Mundella was very zealous and energetic in the defence of 
its trades against foreign pirates, and he played a conspicuous 
part in securing the passing of the Merchandise Marks Act to 
prevent false marking of goods. He was also very vigilant in 
watching such developments of the Government workshops 
as in his judgment threatened to affect adversely his con- 
stituents, while at the same time bringing no advantage to 
the nation. His first visit to Sheffield was to advocate the 
cause of arbitration in industrial strife, with a view to the 
abolition of strikes and lock-outs. At that time he was 
president of the Nottingham Chamber of Commerce, and was 
also president of the Board of Arbitration and Conciliation 
established in that town in connection with the hosiery trade, 
in which he was at one time engaged, having been managing 
partner in an establishment employing from three to five 
thousand hands. His commercial experience was highly 
valued in Sheffield, and he was an unfailing visitor to the 
annual meetings of the Sheffield Chamber of Commerce. 
He was Vice-President of the Committee of Council on 
Education and a Charity Commissioner in 1880-85, and 
President of the Board of Trade in 1886, and again from 
1892 to May, 1894. In the latter office he was a most 
efficient and industrious Minister, receiving frequent com- 
mendation for his work even from political opponents. Mr. 
Mundella was to all appearance in excellent health on Tues- 
day, the 18th inst., then expressing himself to a friend that 
“ he never felt better in his life.” Next morning his attendant 
found him prostrated and unconscious in his bedroom. He 
never rallied from the seizure, which was of a paralytic 
nature, and died, without recovering consciousness, on the 
afternoon of Wednesday, the 21st inst., at the age of seventy- 
two. Universal — is expressed at Sheffield by people of 
all politics and creeds. 








“CENTURY” PATENT WATER HEATER 
AND EJECTOR. 


Tue “ Century ” patent heater taps or ejectors are specially 
adapted for use in workhouses, asylums, hospitals, hotels, 
laundries, baths, factories, steamships, slaughter-houses, &c., 
where large quantities of hot water are required and where 
steam is alwaysavailable. As will beseen on reference to the 
illustrations, they have inlet passages for cold water a and 
steam b, which are recessed to receive diaphragms supplied 
with the ejectors for the purpose of adjusting the steam and 
water supply to give the required temperature. By moving 
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the lever handle forward in the direction of the word hot, the 
following chain of actions will take place:—The rising spindle 
in which is found the combining chamber d will begin to lift 
the water valve ¢ from its seat, allowing cold water to pass 
through the apparatus. As the spindle rises further, the 
collar f on the steam nozzle g will pick up the steam valve h, 








Zz =" 


SSISLIQQGY . 


Y 
Z 
GZ 


WON 


SAAS 


2 SN 


AYA WW{gVV 








"EvlqylceR? 
WATER HEATER—SECTION 


Spy 
“CENTURY” 


and, overcoming the steam pressure and spring i, will raise the 
valve from its seat and allow steam to pass through the steam 
nozzle q into the combiniug chamber d, in which it is con- 
dansed by the inflowing cold water. The nut & securing the 
valve washer / has A shaped slots, so arranged that when the 
steam valve is first lifted from its seat, the points only of the 
slots admit the passage of steam to the nozzle, so that as the 
spindle is raised the passage of steam is regularly increased 
till full open, so as to produce water of any required tempera- 
ture, and ensure noiselessness in working. 





On reversing the action to close the valves, the steam 


valve, which is held down against the collar f on steam 
nozzle a by the phosphor bronze spring j, is first brought to 
its seat, and the spindle sliding through the steam valve, 
lowers the water valve e on to its seat, where it is firmly held 
by the pressure of water, at the same time further compress- 
ing the spring 7, and forcing the steam valve tightly to its 
seat. The moulded packing rings 00 and the valve washers 
1m are composed of a special flexible material unaffected by 
steam or hot water; they are the only parts subject to wear, 
and can all be removed and replaced within five minutes in 
the following manner. Upon removing the stop screws and 
bottom nut or valve seat m, and turning the lever right round, 
the steam valve, spring, screw socket and nozzles are pushed 
out together; and by removing the screws p in cover, the 








“CENTURY” WATER HEATER 


water valve ¢ and packing ring o can be lifted out and any worn 
part renewed at a trifling cost without disconnecting pipes. 

We understand that the action of this water heater is 
entirely satisfactory, and the simplicity of its action is 
spoken of very highly by all who have made use of it. It is 
made by Messrs. G. Glydon, of 5, Howard-street, Bir- 
mingham. 








A New Company.—Oar attention has been called to an adver- 
tisement of a company calling itself The ‘‘ Engineer” Cycle Works, 
Limited. We reproduce the title exactly as it appears in the 
advertisements before us. We desire to state that we have no 
connection, directly or indirectly, with this company, and we see 
been edagied as pict of tr a le, eapocia wclalty borkagtapard tetas 

en as tle, to 
fast that the new bing cage Seen been ensed 60 ccaiieligiamene 
of another company e same city, with a name to which no 
such ex! could be taken, 
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stringer plates—are also well strengthened, and carried th 

the whole of the vessel, The shape of the bow is epocialy 
d for the ice. The ‘‘water-lines” are very full, 
and the “ bow-lines” fine, the forefoot being cut away. When the 
vessel is trimmed by the stern for ice-breaking, and steams ahead, 
the bow presses the ice downwards and it. The shape of 
the bow is like a ‘‘spoon ;” only that the stem projects some- 
what farther out than in steamers, forming an edge, which 
facilitates in open water. 

Two water-ballast tanks are built in each end of the vessel for 
trimming. By filling the two tanks aft, the draught aft is in- 
creased 4ft. 2in., whereby the propeller comes well below the 
water surface. The two Bink tanks when filled increase the 
draught forward 4ft. llin. The tanks are filled and emptied 
through a large centrifugal p placed in the engine-room. It 
takes about six minutes to fill or empty each tank. The air pipes 
of the tanks have the same sectional area as the water-supply pipes, 
to avoid any undue pressure on the walls and top of the tanks if 
a ape is not stopped in the moment they are filled. 

e machinery consists of a vertical compound engine, with two 
cylinders of 40in. and 70in. 
diameter, and 36in. stroke. 
To resist the strain brought 
on the machinery through 
shocks of the propeller against 
the ice, all parts are made 
extra strong—the shaft, for 
instance, is 20 
stronger than required by 
Lloyd’s rules. A compound 
engine was chosen in prefer- 
ence to triple-expansion. This 
was done for the sake of the 
boilers. When the vessel has 
to break heavy ice by ram- 
ming, going forwards and 
backwards alternately at full 
speed, the steam pressure is very fluctuating, which would be 
trying to the boilers if the high pressure required by triple-expan- 
sion engines were used. On the other hand, the saving of fuel 
gained by triple expansion would not be great for the kind of 
service required by this ice-breaker. To get a low consumption 
the boilers are designed with large heating surface to a steam 
pressure of 100 lb. per square inch. For the same reason the 
engine is fitted with expansion slide. 

he screw propeller is made very heavy, of cast steel, with loose 
blades that can be shifted while afloat. This is done by the follow- 
ng device patented by Mr. Olsen, of Elsinore, and indicated in 
annexed drawing. A well is built in the vessel right above the 
propeller, the top and sides can be shut air-tight. Access to the 
well is through a hatch in the upper deck. Through a large hole 
in the bottom of the well works a vertical tube, which can slide 
down to the boss round a propeller blade. Air is pumped into the 
well, which forms thus a diving bell. Spare propeller blades are 
stowed in the well. When the tube is hauled up, the lower open- 
ing in the vessel for the well is closed by a steel plate. 

When the vessel is working in ice it is difficult to get the neces- 
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sary water for the surface condenser. There are three sea 
valves for suianee ok Sain Slee | ety, See 
room, placed somewhat apart and at different heights, and a 
in the foremost ballast tank aft, which can be opened and shut 
from the engine-room. When there is much ice, the valves are 
apt to get choked. The cooling water is then from the 
ballast tank and returned to this again. Now and then the water 
in the tank is renewed from the sea. Jf necessary the vessel is 
stopped to free the sea-valve of ice, as it is not™so apt to choke 
then as when the vessel is moving. In this way it is possible to 
keep a good vacuum. 

e vessel can carry 250 tons of coal. Loaded with 40 tons of 
coal and all four ballast tanks filled, the vessel easily maintains a 
speed of 12? knots, which requires 2000 indicated horse-power. 
The engines are able to develope 2600 indicated ree, pa which 
gives a speed of 13 4 knots when loaded as mentioned. 

Probably no more ordinary ice-breaking steamers will be built 
for the Danish State railways, as ice-breaking railway ferries will 
be preferred. The first of these, the Jylland, given in Table I., 
has been built and proved successful. Her main features resemble 








norewnas oo Ore 
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those of the ordinary ice breakers, but the length is relatively 
greater, to get room for railway wagons. The ice - breaking 
qualities have proved to be satisfactory, but the mancuvring 
qualities do not quite come up to those of the ordinary ice-breakers 
on account of the greater length. The advantage of being able 
to carry the railway wagons is, however, so great that the ice- 
breaking ferry is preferred. 

Experience gained with existing ice-breakers shows that the 
work in ice as well going astern as ahead, and for this reason it is 
under consideration to build the next ice-breaking ferry with a 
propeller at each end, like those in America. The advantage 
gained is smaller draught ; the only fear is that, the vessels being 
small compared to the American, each of the two engines may be 
rather small for the work. 

I hope to have given in this paper some impression of what has 
been done in Denmark to carry the railway traffic across the 
sounds and belts. Considered in relation to the size of the country 
and the population, the undertaking is doubtless greater than any 
similar work done in any other country. 






















































































Table I. 
fee | olf | on | ig | aera | aaa 
sien tenite| putes Non] Paddler | Gee | 28 | 23 / au/ 2 fee a | 4 IPE) $2 
| | rails | steamer. | S63 | £2/ 63| gE] s3\S8/ 4 | 3 Ss 8e 
ee | | £8! | 43/4 |a® B igs| ~ 
| | ae 
| | | | 
Lille Belt | 1872 igen aceon ae | Single | Paddte | ‘1400 | 98 0 “ elt 3] 340| 8-0) 5/| 9,900 
Fredericia ..| 1877 | Schichau, Elbing Single | Paddle | 140 0/| 26 0 — Jeo fas a ie 860 | 80 5] 9,400 
Kors6r .. . | 1888 | Kockrun, Malmé .|Double| Paddle | 250 0 84 0 |16 0) $10] 9 0 | 1220 | 1700 | 18°0 16 | 81,300 
Nyborg.. ..| 1888 | Kockrun, Malmé -|Double| Paddle | 250 0 8 0 16 0 810/ 9 0/| 1220; 1700 | 18°0 16 | 81,300 
Hjalmar ..| 1888 | Schichau, Elbing Bingle | Paddle | 166 0/26 0/12 0| 7 0| 7 0| 440] 600 | 10-0 6 | 12,600 
logeborg 1668 | Schichau, Elbing .. .. ..| Single| Paddle re 0 | 26 0}12 0) 7 0 7 0| 440} 600/ 10-0 6 | 12,600 
Valdemar ..| 1886 | Burmeister & Wain, Copen-) | single | Twin screw | 140 0/81 6/18 0 7 0} 8 0) 540 | 7co| 11-0 5 | 18,800 
Bjalland.. ..| 1g87 |{ Burmeister & Wain, Copen-+ nourie| Paddle | 274 0 84 0/16 0| 9 2| 9 2/1445 | £055 | 13-4 16 | 89,400 
Dagmar. ..| 1889 [aca o oie bapa | Single | Paddle | 166 0/26 0/12 6| 7 | 7 9! 495] 470|10°2 6 | 14,700 
Marie i 1890 | er Single | Twin screw 140 0/81 6/18 0/| 7 0) 8 | 640 | 700 | 11-0 5 | 15,200 
Krprs.-Louise| 1891 Elsinore Shipbuilding Co. | Single | Paddle 166 0 26 0; 12 6 711 |" 711! 570 | 710 11°06 | 17,100 
Alexandra ..| 1892 (P"hegen” ~ Wain, Copen-) | single} Paddle 177 0/26 0/12 9| 7 10| 711) 582} 684 10°8 6 | 17,£00 
Thyra .. ..| 1808 Burmelster hes naa f Bingle| Paddle 177 0/26 0 12 9| 710| 711) | 600 | 10°26 | 16,600 
Jylland .. ..| 1994 | { Burmelster & Wain, aed |Doubte Single screw 171 0/36 0/19 2/10 9 las | 1015 | 1210 | 12-2 10 | 27,100 
Kjobenhavn..| 1895 | { "ae Wain, Copen-} 'Double| Paddle | 974 0, 34 0 | 16 6| 810| 9 1 | 1802 | 2185 | 14°4 | 18 | 41,500 
| } | } 
Table II. ‘ 
| ; | | ; oa a3 | -28 | : 2 
| (ED laed| 22 | og aet| £2 ISR |f24] 5 | 2 
Name. Built | Builder. Se Ris 33 Fe id Fr | 3 32 CBs 3 | se 
PE AEST a] ae a ee RR "| 
Starkodder ..| 1888 (ose Wal Coe) tein ‘oo | ‘“iuel ~ ime a "3 | 00 = 24.500 
Bryderen | OE Kockrun, Malmé Single | 181 0; 31 8/ 15 2| 11 7/18 0 — ah ie j;— | 
Mjéiner.. ..) 1890 | Elsinore Shipbuilding Co. ..| Single | 185 0| 32 8 | 15 7} 10 9/12 9 | 728) 16 0) 18:0 | 12-2 | 23,2C0 
Thor 1890 | Motala and Lindholm, Sweden| Single | 135 0| 82 8| 15 7| 10 9/12 9 728) 16 0| 1850 | 12-2 | 29,550 
Tyr.. .. .,| 1804 | Elsinore Shipbuilding Co. .. Single | 136 0| 8811) 15 7 10 9/12 9 | 735| 16 0| 1850 | 12°2 | 22,550 
Blejpner ..| 1896 (ge: ~ogheeaes de rag Single | 161 5 | 39 _" 18 6| 12 9/17 9 1450 | 22 8 | 2600 12°75 | 88,900 











MR. LYSTER’S RETIREMENT. 


Mr. GeorcE Fosspery Lyster, M. Inst. C.E, F.RS.,, for- 
merly chief engineer to the Liverpool Dock Board, was on Satur- 
day presented with an unusually handsome album, commemorative 
of the vast engineering works he carried out for the Board paps | 
thirty-six years, The recipient was accompanied by his son ani 
davgbter-in-law, Mr. and Mrs. A. G. Lyster. 

M. Le Mesurier, assistant engineer-in-chief, in introducing the 
proceedings, said:—Mr. Lyster,—When we, the members of the 
engineer's staff, with great regret that you were 
about to retire from the proud = of epgineer-in-chief, 
we all felt that we could not let the occasion pass without 
aes. in some tangible form our appreciation of you as a 
distinguished engineer, and at the same time as a sympa- 
thetic friend to every one of us. It is now my privilege to 
lay before you for your acteptance, as a farewell souvenir, 
this album. The address it contains, signed by members of 
every branch of the engineering staff to the number of 220, 
very feebly expresses our sentiments towards you, but such as it 





is we beg you to accept it. In this volume, too, you will find 
a plan, on which is shown in distinctive colours a noble record 
of work skilfully designed and carried out with marked success, 
and we trust that when looking at it in your leisure moments, 
you will revert in thought to tho time when you so ably reigned 
over the engineering department of the dock estate. 
myself, a from my —— in this matter, I must say one 
word. cam my professional career with you, and I rejoice that 
your retirement will not sever the ties between us, and that I shall 
end it as I began it under a chief bearing the name of Lyster. ~ 


Mr. Lyster, in acknowledging the gift, spoke as follows :—Mr. 
Le Mesurier,—It is indeed gratifying to me to find that you, one 
of my oldest friends and pupils, intimately and continuously con- 
nected with me for forty-one years, representing most of my pro- 
fessional life, should be the representative of my staff on thi 
interesting occasion, and you, gentlemen of the staff, now present 
to welcome me, make the occasion of my visit once more among you 
doubly agreeable. I obeyed with pleasure and alacrity your kind 


invitation to come up from my mountain home in Wales for the 


address with its embellishments which have been 
for It’ be'to sooek cignihenet 


EB 


— life, vividly recall to my mind’s 
ving semblances of those of my staff who, like yourselves, were 
valued friends and able assistants, but who have, alas! now gone 
— us—peace be to their names—they await us on the far-off 

ore. 
For we are all hastening to the river we must cross, 
And swiftly do ds every footstep trends ; 
Ha who reaches it without the loss 
half his faculties and half his friends. 


Gentlemen, my feelivgs will not permit me to trouble you with a 





lengthy , nor dwell on subjects which, though on an occasion 
of this kind worthy of notice, are not necessary or desirable to be 
enlarged upon. I cannot, however, avoid a short retrospect of the 


thirty-five anxious years which I have spent amongst you, in the 
serviceof Liverpool, andinthe agra, 2a of that great estate which 
takes os position in the dock ms of the world. The 
years which have elapsed appear to me to have vanished as a dream, 
so quickly have they come and gone, but the tangible evidences 
around us of the immense growth of the estate in all directions 
Steal anmemeas Wisein'ts tho tule and Gea: 
ollowing consequen: ereon e e and pi y o 
Liv l, are sufficient evidence of the real character of the work 
that has been done. They tell me I have expended as engineer to 
the dock estate during the period in question the gigantic sum of 
£18,000,000 sterling, and I read with justifiable pleasure and satis- 
faction that at the meeting of the Dock Board, when my retire- 
ment was announced, the Chairman of the Works Committee, who 
has the best knowledge of how the money was expended, = in 
flattering terms of the services I had had the honour of rendering. 
I may be pardoned for reminding you that it seems but 
yesterday since we were in Parliament for the oo North scheme, 
subsequently opened in 1881 by the Prince and Princess of Wales, 
When in Parliament it was strongly urged in evidence by important 
and se gy sw opponents that it was madness to attempt to 
extend the docks into the open sea of the Bay of Liverpool beyond 
the Canada Dock, and it was freely prophesied that if the scheme 
were persisted in, failure and disaster must inevitably ensue. 
Happily. for Liverpool, the Dock Board of that day had the 
courage of its convictions, and the scheme was carried through 
Parliament, and the works were constructed as desi , and they 
have proved to be the most sheltered, the best og and most 
highly sought after position of the entire estate, I hope itis not 
out of place further to add that the later important works adjoin- 
ing this North scheme, which have solong been going forward in the 
alterations and additions to the Canada group which were the last I 
had the pleasure of designing, have added, and when completed 
will continue to add, another system of docks equal to the 
northern, and be aleo capable of dealing conveniently with the 
largest ships either afloat now or to come hereafter. Indeed, it 
may be said truly, that without these two sections of the estate the 
trade of Liverpool in large ships must have come to a serious check, 
if not to a standstill. I hope you will thoroughly understand that 
I do not make these allusions in a boastful spirit, but rather to 
keep before you—for such things are easily forgotten in the rapid 
whirl of business—that without the invaluable aid and cordial 
co-operation of my staff, largely represented id your 
selves, those all-important works would probably not have 
come into existence, at all events in their present form; 
so that you have the satisfaction of knowing that Liver- 
te as well as I pag is deeply beholden to hoe for what you 
ave assisted me in doing during the period in which I have acted 
as your chief. And now a word as to the present time. As you 
can all well imagine, it is a matter of intense satisfaction to me to 
find that, though now on the shelf, I have been replaced by m 
son, Mr, Anthony George Lyster, who, I feel assured, will in all 
fully act up to the honourable position he has attained 
and do his duty by the board and yourselves, as well as by all 
those acting under him, I cannot conclude without expressing my 
unqualified admiration of the beautiful work of art, both in taste 
and execution, as set forth in the address and its accompani- 
ments, And now for the only unpleasant incident of the day— 
the utterance of that touching word ‘‘Farewell.” It must sooner 
or later be said wy us all, and in saying it to you I you 
will believe that I utter it as no commonplace expression, but in 
the fulness of a thankful heart, wishing you and your families, 
— and collectively, every happiness this world can 
ord, 
The proceedings concluded with a vote of thanks to Mr. Lo 
Mesurier, moved by Mr. Sutcliffe, and seconded by Mr. Brodie, 
the last-named expressing on behalf of the staff, as the result of 
criticism of his work among themselves, their conviction that Mr. 
A. G. Lyster had all the qualities of head and otherwise which 
would make him a worthy successor to his father, and that the 
Dock Board had made no mistake in appointing him to that 
important position. 








BRIDGE BUILDING FoR EaypTian Raitways.—A short report by 
Lord Cromer to Lord Salisbury, which bears the above title, con- 
tains several points of much interest. It was written @ propos of 
the breakdown of the Embabeh Bridge, which was constructed by 
a French firm at a cost of £81,200, whereas the English tender 
amounted to £138,000, while an Italian tender was put in at 
£67,340. Lord Cromer does not believe in the Ezyptian system of 
almost always accepting the lowest tender ; but on the other hand 
he appears to think that generally English firms ask far too high 
prices for their work. A sum of £33, is to be expended 
strengthening the Embabeh Bridge, but even then the total cost 
will be about £24,000 less than the English estimate. He says 
that English bridge-builders have at times complained of the system 
under which they have had to prepare their own designs, After 
much trouble this system was changed. Designs were prepared 
by the Egyptian Government for certain iron bridges, and tenders 
invited. At the time the Government thought that the total cost 
would come to about £7000. Ten firms competed thus:— 


Number. Nationality. Estimate. 
1 .- English .. 16,049 
For 2 French .. 9,690 
8 German .. 8 670 
; Belgian <2 1598 
6 ‘é ag is > 7,440 
- Be os +» 6,840 
$ .. — es - 6,682 
oe Spe oe ae ee oe 6,520 
ea eee re eT RC, 
It can hardly be contended in the face of these figures that it 
this | would have been possible to accept the English offer. Lord 
Cromer does not, of course, pretend to epeak with any authority 
on a technical matter of this kind, but o cannot help thinking 


that there must be some mean bstween the c and aj 


flimsy 








purpose of receiving at your hands the beautiful illuminated 





rently too 
and 


of 
solidity of the English 


bridges. 


e very expensive 
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‘ compounds are better than any one of the simple engines. of 

THE STRIKE AND LOCK-OUT. the compound « bas been in srvice for five your. On the 

enema wa ‘our - wan 

THERE are probably no employing engineers in London better able ae mileoge of 139, 7 game J nt ah co gins 

to put their case than Mr. A. F. Yarrow, of the well-known firm 165,187 miles the compounds, the cost of repairs of latter 

in the Isle of Dogs. He ae out by a London correspon- | being 1 per cent. higher. The compounds run 19°2 miles more 

dent, and asked to say why his had to concede the | per ton of coal, 30°9 miles more per pint of lubricating oil 

a of = na eg app _ nyo eo than the simples... The, total cost of A, woe, fuel, ant a 
eight hours is that we cannot afford it, We have taken contracts | {°° pp pane eect anal ENS _ 


for work from Austria, Japan, and elsewhere, which will keep us 
oceupied for two years, Our prices for this work were b on 
the cost of production at the time of sending in the estimates, 
and if when the work is jast on the point of commencement we are 
struck at for an Simin cost in labour or otherwise, or compelled 
to concede an eight hour day at the present moment, the profit 
we expected to make will be swept away.” As to the growth and 
¢ffect of foreign competition, Mr. Yarrow had facts to quote. 
‘* The statistics show,” he pointed out, that the progress of the 
shipbuil and engineering industry upon the tinent is far 
greater and more rapid than it is here. Shipbuilding yards have 
been s and are flouris' in Germany, Italy, Austria, and 
France, and during the last twelve or fifteen years the cost of 
labour has been less in all these places than in this country. The 
construction of toi o boats, an industry which was developed on 
the Thames, there is the clearest evidence, will before long depart 
from it, as other branches of shipbuilding have done, on account 
of the comparatively high cost of construction. As to any advan- 
tage arising from the greater ability of English engineers, it is 
d ing every day, and we have only to go over the workshops 
of the Continent to become very much alive to the fact. Ten 

ears ago we were able to secure the orders from Italy, Russia, 

olland, and other countries on the Continent for torpedo boats, 
but now these vessels are built in their own yards by their own 
workmen. Such countries as the South American Republics a few 
years ago came to Britain for their warships; now the orders are 
divided between this country, Germany, and France.” 

Mr. Yarrow here made a slight digression, ‘‘One thing, I 
think I ought to mention—In my opinion many of the employers 
in England have not given so much consideration to the welfare of 
their workmen as they ought to have given, and there is no doubt 
in my mind that the haughtiness of manner on the part of some of 
the masters has tended to make the gap between them and their 
workmen larger than it would otherwise have been, I think and 
hope that as far as my own works are concerned, although my men 
have decided to go out, there is no personal ill-feeling between us, 
and certainly as s our old hands there is mutual respect, 
which both parties may feel proud of. In our works any man who 
thinks he has a grievance can always have an interview with me, 
and a great deal of the trouble brought about by intermediate 
people might be avoided by the-masters coming more into direct 
— with - men,” ee aot ca 

ith regard to wages, Mr. Yarrow is ngly against the 
system of a uniform rate for good, bad, and indifferent hands. 
He said :—‘“‘ I consider the only basis ought to be the merit and 
ability of the individual. It must be quite obvious that a master 
does not mind high rates of wages if a workman is worthy of them, 
and if one man can do double the work of another it is clearly to 
the master’s advantage to give him the double wages, as he thereby 
gets double value out of the machinery and plant used, and 
ouble the profit on the man’s labour. My contention is that any 
man who is willing to work a machine, and any master who is 
willing for him to work it at a rate of wages acceptable to both, 
‘ought to be at liberty to arrange the matter between themselves 
without any interference by others, and for the unions to lay down 
a rule as to the value of a special man’s labour is only to try and 
interfere with the laws of political economy. Then they limit the 
amount of work which should be done, and declare that if a man 
works two machines, or by special exertion does more work than the 
average, he keeps other workmen out of employment. At first 
sight this may appear true, and for the moment it may be so, but 
the increased number of industries, the greater development of 
existing industries arising through the machinery being used, and 
step § cheapened, equalises matters ultimately to the advan- 
tage of all.” 

Like Mr. Siemens and other large employers, Mr. Yarrow feels 
that the question at issue is not merely one of the hours of labour. 
‘The question between the masters and their men,” he declared, 
‘*is not altogether one of whether the day shall be eight or nine 
hours. Practically it is as to who is to control the workshops of 
the country, For example, the joiners here have been on strike 
three or four months in an effort to compel us among other things 
to agree that if a leading hand was obnoxious to two-thirds of the 
men under him, he should be Spay ve The effect, so far as we 
are concerned, has been that we have placed a considerable 
amount of joiner work on the Continent, and we find the cost so 
much less than here that, even if the joiners return to work, all 
work the foreigners can do we shall probably let them have, The 
cost of labour in our work is of the very first importance, because 
the amount of material is small compared with the value of the 
labour employed.” Other instances than those already referred 
to of work being driven into the hands of our foreign competitors 
Mr. Yarrow had to refer to, notably in the case of roof and bridge 
construction. ‘‘There have been many cases,” he declared, 
‘* where English contractors who have secured contracts for rail- 
ways in South America have found it to their advantage to engage 
continental firms, although as patriotic Britons they would have 
preferred to give their own countrymen the order. The real 
reason,” he continued, ‘‘ why this country had in the past secured 
so much of the work of the world was not so much because of the 
greater skill of British workmen, as because the nations of the 
Continent had at that time kept themselves fully occupied with 
continental wars, while this country had been at peace and able to 
go on with its industrial. development. It is a mistake for the 
British master or mechanic to think we monopolize the engineer- 
ing talent of the world.” 

Mr. Yarrow pointed out that when a man had invested his 
working life’s subscriptions in the union, he was very loth to 
sacrifice them by declining to act at the dictates of its officers, 
Were it not for this fact the present strike would not have so ex- 
tensively developed. ‘‘ Yet,” he declares, ‘‘in many cases, I am 
afraid, when the man gets old he will find his investment has been 
used for other purposes than making provision for his remaining 
years,” With a final word demanding full liberty for men to cell 
and employers to buy their labour with absolute freedom, Mr. 
Yarrow closed the conversation.— The Scotsman. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Compound and simple locomotives.—At the recent annual con- 
vention of the locomotive superintendents the subject of the 
merits of simple and Pp 1 tives was discussed, and in 
nearly every:case the economy of the latter, especially in freight 
or goods service, was admitted. in the Chicago, Milwaukee, 
and St. Paul Railway, the records have been kept of eleven four- 
cylinder Baldwin compounds— ing 2001b. pressure—and 
eleven simple engines, carrying 180 lb, and 200 1b. In the latter no 
advantage has been found due to the extra 20 lb. pressure carried 
by some of the engines. The records show an average consump- 
tion of 12°11 lb. of coal 100 tons hauled one mile by the com- 
pounds, as against 14 ‘59 lb, for the simple engines, These records 
are for two years, and the economy is the same now as when the 





engines were new, which is a good showing for the nm valves 
used on the compounds, The variations in economy of the compound 
over the simple engine range from 174 per cent. to recent, It is 

r economy 


found that very rarely does a cress engine have a 


than any one of the com is; or, in other words, ali the 





Trrigation.—It_ is very grant assumed that tion is 
needed and practised only in the far West, but while it is true 
that the great irrigation works are mainly confined to that region, 
yet irrigation is practised in the Atlantic Coast States mainly for 
fruits and vegetables. In Connecticut many of the best soils for 
such crops are light and sandy, with X pura subsoils, and these 
suffer from drought, but Mg ota with sufficient water they 

ive large and excellent crops. The water is obtained mainly 
rom streams, ponds, and springs, the water being sometimes 
pumped up by a ram or pamp, and in some cases it has been found 
economical to apply the water from pe distributed over the 
fields to save water and prevent loss by evaporation. It is con- 
ducted through ditches or furrows, or in some cases it is sprayed 
upon the field. The irrigation is employed largely for crops of 
tomatoes, onions, cauliflower, ieee | and raspberries, and 
large financial returns have been obtained by very small expendi- 
tures. In Pe of New Jersey also there is very frequently a 
shortage of water during the Growing sagem, and here again 
greater reliability of crops, with er, better, and more frequent 
crops, have been obtained by simple and sepenr irrigation 

lants for supplying water as and when needed. In one case a 
armer has for five and a-half years been irrigating his crops of 
strawberries and celery, the latter being grown when the straw- 
berry crop is over. Sub-irrigation has been tried in one case by 
laying drain tiles under the field, and backing water up into 
the pipe by damming a neighbouring stream. 

American locomotives for South America.—The American export 
trade in locomotives is growing very rapidly, and amorg recent 
shipments are some metre-gauge goods engines for the Chilian 
Government Railways, built by the Rogers Locomotive Works. 
They are of the consolidation type, i¢., having eight coupled 
driving wheels and a two-wheel leading truck or bogie. The third 
driving axle is the main driving axle, and the second driving axle 
has wheels with flangeless tires. The connecting-rod is of H-sec- 
tion, attached to a crosshead having overhead guides, The engine 
and tender are of ordinary American construction, and the tender 
is — on two four-wheel trucks, The general dimensions are 
as follows :— 


Cylinders .. .. .. 16x 18in. 
Driving wheels 8ft. 8in. 
Truck wheels .. 2ft. Gin. 
Tender wheels... .. .. 2ft. 2in. 
Journals of driving axle j 63 x Thin 
Journals of coupled axles .. 6 x Thin. 
Wheel base, oe ear len 12ft. 2in. 
Wheel base, total of engine... 18ft. lin. 
Weight on driving wheels .. 68,000 Ib. 

»  Cmtuck .. .. Ib. 

» of engine 74,000 Ib. 
Connecting-rod 7ft. 10in. 
Steam Sh Saat ae) Se eer eee eae sie x iste 
Exhaust ports... .. 0 .. .. ss es se ee oe Shim. X 1égin. 
Valve lap, cutside .. lei, Gebel ioe la 

os, wan 4°56 ygin. 

of ER as car. fans 44in, 
Boiler, wagon top, diameter 8ft. 9in. 
Rail to centre of boiler.. .. 6ft. lin. 
Smokebox, length 4ft Sin. 


Smokestack, diameter .. 
MEMO G05 ws... 'n00e, (ihe emo) cay ce arte 
Fire-box, on top of frames ROE SRS 
oh copper, depth at front manee 
” copper, depth at back . 8ft. 9}in. 
Tubes, brass, number .. .. .. 146 


», Giameteroutside .. .. 2in. 

»» length over tube plates .. 11ft. 8in, 
Rene g Sia SN 12°€0 sq. ft. 
Heating surface, tubes .. 8€0°08 sq. ft. 

pe o e-box - 75°14 8q. it. 
e a: ee 985°22 eq. ft. 
Tender tank, capacity .. 800 ons 


Brake .. Westinghouse fur tender and train 

American locomotives for Japan.—Several tank locomotives have 
recently been shipped to Japan by the Brooks Locomotive Works. 
They have six coupled wheels, and a two-wheel pony truck at 
each end ; outside cylinders, side tanks, inclosed cabs, rear coal 
bunkers, and two sand-boxes, They are of 3ft. 6in. gauge, have 
Otis steel fire-boxes, brass tubes, extension smoke-boxes and steam 
brakes. The general dimensions are as follows :— 


linders .. .. 15in. by 22in. 
Driving wheels. . 4ft. 2in, 
Truck wheels .. .. 2ft. 2in. 
Driving wheel base.. .. 10ft. 4in. 
Total wheel base .. .. .. 24ft. 4in. 
Weight, on driving wheels .. 70,000 Ib. 
Weight, total .. .. .. .. 92,000 Ib 
er, eter 4ft. 8in. 
Boiler pressure .. 150 Ib. 
Fire-box, size .. -. 6)}ft. by 25ft. 
»  depth.. . S3ft. to 43ft. 
Tubes,number.. .. ... - 216 
»  Giumeter, (outside) .. -. fin 
a eu ae 04 -. 9ft. 6in. 
Smoke box, length .. .. . 4ft, 4in. 
Exhaust nozzles, doubls 4in, 





| eae 
se ee oe oe 6s) 6«S aquare feet 
872 square feet 


Grate surface .. .. 
Heating surface, tubes 


” a fire-box .. 78 square feet 

99 99 total .. - 950 square feet 
Dome, diameter .. .. 2ft. 4in. 
Rail to centre of boiler 6ft. 1lin. 
Rail to top of smokestack 11ft. 10in. 
Length over buffers = . 40ft. 
Steam ports .. .. .. gin, by 14in. 
Exhaust ports .. . Qin. by 14in. 
Tanks, capacity. . . . 1800 gallons 

” length We eet) <a ae Ter Gee: 

Coalbunker .. .. . 2 tons 


Electricity in an office building.—The Silversmiths’ Building in 
Chicago is a ten-storey building of steel frame construction, 80ft. 
by 160ft., and 148ft, high, in which electric power is used exclu- 
sively, ‘The floors are occupied as salesrooms and workshops. For 
lighting there are 2000 incandescent lamps, of which 164 are in 
the halls, closets, &c., the remainder being in the tenants’ metere. 
There are three ener elevators or lifts, and one freight eleva- 
tor, all of the Crane pattern, and each operated by a 25-horse 
power Gibbs motor. e nger elevators are to operate 
at a speed of 250ft. to 333: r minute, and the maximum load 
provided for on each car is lb. The freight elevator is built 
for carrying 5000 lb., at a speed of 100ft. per minute, All the 
elevators are over-counterbalanced for the average load, thet for 
the passenger elevators being estimated at 9001b. The passenger 
elevators are operated on schedule, one making 275 trips per day, 
the other two ma 225 — each. A record of the perform- 
ance of the freight elevator shows that it averages 100 re ny daily, 
The average consumption of ere by the passenger elevators is 
600,000 Watt-hours per month for each elevator. This is practic- 
ally an average of 3-horse power, ten hours per day, counting 
twenty-six days per month for operation. The a @ consump- 
tion of power by the freight elevator is 277,000 Watt-hours per 
month, which is practically an average of 14-horse power for ten 
hours per day and twenty-six days per month, The general service 
plant for the building includes elevators, the house , and 
the sewage ejectors, all of which are electrically proc. Py the 
heating plant, the principal feature of which is that natura) is 








used instead of coal. The house pump is opersted by a 3- 


the ejectors 
is below the city coy es oe and, as is customary in such cases, — 
vision was made for forcing the sewage into the city sewers. Two 
large receptacles, each having a capacity of 50 gallons per minute, 
were constructed. Into these the sewage is drained. en they 
are filled an air check opens a valve and the Whittingham switchs 
automatically close, thus starting the motors which drive the com- 
3ssed air ejectors, and the se is forced into the city sewers. 
n a printing office on one floor a 3-horse power motor drives three 
presses. In a silversmith’s workroom are three motors of 5, 3, 
and 2-horse power; while in an optician’s workshop a 12-kilowatt 
bipolar Edison motor drives the or pase and polishing machines, 
These are examples of the individual power equipments. 

Lighting dark rooms by refleckd light.—A new and effective 
method of lighting for imperfectly-lighted rooms, such as long 
storerooms or offices fronting on narrow streets, and having 
windows only in front, is being intrcduced in New York and 
Chicago. The method consists in the use of a window built of 
sections of plate glass, one side of which is formed of a series of 

lel horizontal prisms, each about fin. in depth. The daylight 
is received in a nearly vertical direction from so much of the sky 
as is visible in the narrow street or light shaft into the upper 
horizontal side of the prism, and is reflected by the inclined side 
in a horizontal di m through the room. Long basements or 
cellars which receive light only through side-walk vault lights are 
also lighted by prismatic blocks of glass inserted in the iron frame- 
work of the vault lights. The light received from these vault 
lights is first transmitted downwards at an angle, and is then 
further reflected in a horizontal direction by a vertical screen of 
horizontal prisms. The effectiveness of this method for lighting 
such rooms as mentioned above is shown by an a equip- 
ment in New York. The room at the level of the street is pro- 
vided with ordinary windows, inside of which are hinged two of 
the prismatic screens, covering the upper half of the windows. 
When the screens are folded back so that light comes only through 
the ordinary windows the rear of the room is very poorly lighted, 
but on covering the upper half of the window with the prismatic 
screens a flood of light is thrown to the rear. A similar increase 
of light is made in the basement, which is ordinarily lighted by a 
tide-walk light, when the prismatic screens are put into the proper 
position. The angle of the reflecting side of the prism has to be 
proportioned to the angle at which daylight is received, and there- 
fore prisms of many different angles are made to suit different 
locations, In fitting a room with the a windows, a survey 
is first made té determine which ang e of prism is most suitable. 
The same company has also secured control of patents for the 
Winslow system of electric glazing, by means of which the sections 
of prismatic plates are built into windows. The edges of the 
sections are fitted with copper strips, which are joined together by 
electric brazing, the result being a much stronger construction and 
one obstructing the light much less than the ordinary method of 
making leaded glass windows, 

Steam meter.—The New York Steam Company, which supplies 
steam through street mains from a central station, is using the 
St. John meter to measure the steam supplied to customers, A 
long, —s vertical, conical-shaped plug, with a slight shoulder 
at about the middle of its length, forms a valve which closes a 
circular opening in a horizontal plate which divides a steam 
chamber into two parts, upper and lower. When the steam 
pressure is the same above and below the division plate the plug 
closes the opening and no steam passes through. When the 
pressure above the plate is decreased to such a point that the 
unbalanced pressure acting upon the valve just exceeds the weight 
of the valve it will rise, opening the hole and allowing enough 
steam to pass through to keep the difference in pressure acting on 
the valve above and below the opening at an t which will 
keep the valve floating in the ascending current of steam. Witha 
constant pressure of steam supplied to the lower chamber and a 
constant outflow from the upper chamber the valve will take and 
maintain a constant position ; if the outflow is increased the valve 
will take a higher position, so as to increase the area of the 
annular opening between the valve and its seat. If the lower 
portion of the valve were made truly conical the rise of the valve 
would not be strictly proportioned to the flow of steam, and its 
outline is, therefore, made slightly curved ; the form of this curve 
is determined for each size of meter by experiment, and the curve 
is such that the rise of the valve is directly proportioned to the 
quantity of steam which flows through the opening. The amount 
of rise of the valve is registered by a pencil carried at the end ofa 
bell-crank lever, and resting upon a strip of paper which is moved 
by clockwork at a uniform rate. The roll of paper is sufficient to 
last a week, and it has marked upon it the position of the hours 
and fractions of an hour, so that to measure the consumption of 
steam during any P wera of time, such as a day or a week, the 
average height of the pencil mark is taken, and this is multiplied 
by the rate of the meter per inch of opening per hour, and by the 
number of hours. The operation and registration of the meter 
depend upon four factors :—(1) Gravity acting on the plug valve ; 
(2) pressure of steam below the valve; (3) the time which is 
alteted by the clockwork and the travel of the paper ; (4) the 
aperture for the passage of steam, which depends upon the pesition 
of the valve with reference to its seat, 











AUSTRALIAN -NOTES. 


THE Royal Commission appointed to inquire as to the expediency 
and best methods of extending the railway system of the Colony 
into the city of Sydney has concluded its sittings and presented a 
report. The Commission has considered the recommendations 
made by a former Commission, when it was suggested to havea 
central station for long distance traffic on the site occupied by the 
Benevolent Asylum, and a suburban main station at Lnpened, 
two lines being continued to Circular Quay, and other two lines 
taken from King-street to the eastern suburbs. 

This was an alternative scheme to one previously put forward by 
the Railway Commissioners, showing a central station at the top 
of King-street, and requiring the north-west corner of Hyde Park, 
as well as the area comprising St. James-road, and the sites 
—— by the Registrar-General’s office, the Supreme Court, and 
St. James’ Church. The estimated cost of the construction was 
£835,000, and land resumption at £1,000,000. The present 
suggestion is what is known as the Park-street scheme. According 
to this scheme six lines of railway are extended from Redfern 
Station across Davo across a viaduct at Goulburn- 
street and Elizabeth-street, where the line goes into a cutting. 
The terminal station buildings are on the frontage of Park-street, 
and the platform at the end of the line, which terminates within 
90ft. of Park-street, meets the level of the footpath outside. The 
~ nmap agmemges gives the following estimate of cost of the proposed 

jome :— 


Land resumption between Belmore Park and Liverpcol- 





£ 





. i ite we. we . 100,000 
Construction of line ;. .. 260,000 
Signals and interlockirg .. 15,500 
ectriclights .. .. .. .. 4,500 
Shelter sheds and alteratins .. 20,000 

600,000 


The departmental report of the Under-Secretary for Mines, New 
South Wales, for the year ending December, 1 has now been 
presénted to Parliament. Tho rebate chow that thece bes bees o 
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decreased output is attributed to the scarcity of water 
limiting consequence of the prolonged d. ht. A 
comparative statement of average yields from quartz mines is 
shown as under :— 
1895. 1896. 
teenie aeration, ———_—. 
A 
Quantity. ong =a Quantity. arte. 
Tons. oz. dwt. gr. Tons. oz. dwt. gr. 
Bathurst.. .. .. .. 17,541 .. 415 17 .. 18,287 .. 118 15 
Tambaroora and 8,784 .. 412. 282. 18 6 
Tathlen ..... « «19,08 .. 1 8 7 .. OF .. 1.6 6 
Southern.. .. .. .. 6,007 .. 10 21 .. 17,025 .. 6 9 
Tumut and Adelong .. 5,488 .. 18 23 .. 6,160 . 8 12 
Peel and Uralla .. .. 48,187 .. 138 9 «.. 47,551 . 14 ll 
Hunter and Macleary.. 449 .. 42. 470. 17 0 
Clarence and Richmond 3,068 .. | ee eee = ae 17 17 
ASCO 20 vc co. oe BB,088. 12 7 21,899 . 12 11 
Berar 10 18 8,129 . 917 
New England .. .. 2,189 .. 115 5 .. 2,119 9 14 
Total . 128,481 .. 1 7 1 ..158,888 17 20 


The above table only shows the yield where the quantity of the 
stone treated could be ascertained. 


The following table shows the aggregate value of minerals 
produced in New South Wales during the year 1896, with their 
quantity :— 

Quantity. — 

Gold, oz. 296071 .. «. = 1,073,860 
Silver, oz. be a hh a ee 26,518 

tons - 8,909,516 -» 1,125,280 
Shale, ,, 81,889 . -- «84,201 
Coke, ,, 26,851 -» 21,850 
le agai 1,807 en 
Copper, tons .. 4,467 ee 200,311 
Iron, tons .. .. 4,721 .. ~ 88,283 
Antimony, tons .. . 182 .. oe 1,834 
Bismuth, ,, ow. me 70d 41 oo 490 
Silver-lead and ores, tons .. 286,936 1,758,983 
Oxide ofiron, tons .. .. 375 801 
Chrome, tons ee 8,851 .. 11,280 

ae 28 259 
Limestone flux, tons .. 88,924 54,261 
eee 1,872 4,116 
The Nobal Opal, Ib. .. .. .. 1,390 25,000 
Ce, CORR on ce 0s ce | we - one 
Fire-clay, ,, .. ae 84 69 
Platinum, oz... .. .. ~ 2,488 8,479 
Sundry minerals, tons 68 924 


The egate value of mineral products of the Colony to the 
end of 1896 amounts to £118,367, ; the value of mineral 
products for the year 1896 being £4,478,368 15s. 5d. 

It is mentioned that the additions now being made by the 
Broken Hill Proprietary Company to their plant, and the extensive 
smelting works recently erected at Newcastle and Dapto for the 
treatment of sulphide ores, may be expected to largely increase 
the silver output. The activity displayed in the mines at Cobar 
is responsible for the growing increase in the output of copper. 
There has been a decrease of £55,340 in the value of bar silver 
exported, but this has been mure than compensated for by a rise 
of £198,120 in the value of silver-lead bullion. 

Messrs, Foster and Mintz, of Balmain, ——s have just com- 
pleted a paddle steamer for the North Coast Steam Navigation 
Company, being the first vessel built for this company in the 
Colony. She is to be run asa tug and cargo boat on the northern 
rivers. The dimensions of the vessel are as follows:—Length 
between perpendiculars, 120ft.; overall, 127ft.; breadth, moulded, 
22ft.; depth to top of keel, 8ft.; draught when carrying 150 tons 
of cargo, 5ft. lin. The engines are compound, l3in. and 26in. 
diameter, with a stroke of 3ft., and indicating 250-horse power, 
and are supplied by Messrs, Denny and Co., Dumbarton. 

In reply toa question in the Legislative Assembly, it is con- 
——— to spend a sum of £82,500 for improving the gradients 
on the Southern line, N.S.W. The gross total includes a contract 
of £11,937 near Moss Vale, another of £11,234 near Wingello ; 
Hill Top to Colo Vale is estimated to cost £17,223, and Meryla to 
Exeter £14,000, besides minor works of a like nature. 








LAUNCHES AND TRIAL TRIPS. 


On the 15th instant, Earle’s Shipbuilding and Engineering 
Company launched, from the yard at Hull, H.M.S. Perseus, a 
third-class cruiser, 300ft. long, and of 2150 tons displacement, for 
the British Navy. The vessel is well advanced, and at the time of 
her launch had her boilers on board, as well as sundry parts of her 
main and auxiliary machinery. The naming ceremony was under- 
taken by Lady a wife of the chairman of Earle’s 
Company, and some thousands of people assembled to witness the 
event, 

On Saturday last Messrs, William Doxford and Sons, Limited, 
launched from their yard, at Pallion, the s.s. Clan Robertson, the 
fourth of the turret deck steamers building by the firm for the 
Clan Line Steamers, Limited, Glasgow and Lovhen. This vessel, 
like her sisters, is 4 long, and carries 4000 tons deadweight, 
steaming 12 knots, She is built under the special survey of the 
British Corporation, and during construction has m superin- 
tended for the owners by Mr. John Lyall and Captain J. E. 
Roberts, with their assistants, Messrs. Jackson, Black, and Watts. 
She was named by Miss Pera Doxford, daughter of Mr. W. T. 
Doxford, M.P. This latest launch brings the total number of 
steamers of this type now afloat up to thirty-three. 

On Thursday last, the 15th inst., the s.s, Llandudno, recently 
built by Messrs. Ropner and Son, Stockton-on-Tees, for Messrs. 
Evan Thomas Radcliffe and Co., Cardiff, left the Corporation 
Wharf for her official trial trip, which was made in the Tees Bay, 
and proved highly satisfactory in every way, the machinery and 
“re connected with the vessel working without a hitch of 
any kind, and the weather being exceptionally fine, the trip proved 
very enjoyable to the numerous + og A on board, which included 
the managing owner, Mr. Radcliffe, Captain Hesketh, Mr. Jones, 
Captain A. C., Holman, Mr. L. Ropner, &c. This steamer is of 
about 6000 tons deadweight, and is an exact duplicate of the ss. 
Windsor, which made her trial trip last month, and is fitted with 
the builders’ patent ‘‘ trunk,” the machinery being supplied by the 
well-known firm of Messrs, Blair and Co., Limited. 

On Thursday, the 15th inst., Messrs. Wigham Richardson and 
Co. launched from their Neptune Shipyard, Newcastle-on-Tyne, a 
steel screw steamer, which they are building to the wie of 
the Koninklijke Paketvaart Maatschappij, of Amsterdam. The 
steamer is 280ft. in length by 364ft. beam by 19}ft. deep, and will 
be rigged asa schooner. She has a shade deck all fore and aft, 
and z ” have very — ae for first and 
second-class passengers, ides deck passengers. The engines 
and boilers are also being constructed by one, Wigham Richard. 
son and Co,, and are designed to drive the vessel at ome speed, 
The owners were represented at the launch by Mr. Van Hassel 
the managing director of the company ; Mr. de Bruyn Kops, na 
architect of the Hague; and Mr. Metzelaar, superintendent engi- 
neer to the company. As the vessel left the ways she was named 
the Van Swoll by Miss Todhunter. 

Last week the s.s. Pallas, a vessel built by Messrs, Wm. Gray 
and Co., Limited, West Hartlepool, had her trial trip. The Pallas 
is intended for the timber and — cargo trades, and has been 

ansen, i 


the same firm. She takes Lloyd’s highest class, and her 
doud 
ou! 


are :— 270ft.; breadth 
The hull 


dimensions 
18ft. 2in. 
le bottom, 


Hartlepool, through whom the 8 
was in every way satisfactory, the vessel on its conclusion at once 
proceeding on her voyage to Helsingfors. 

The Fenchurch, which has been constructed for Messrs. David 
Bruce and Co., under the superintendence of Messrs. Flannery, 
Baggallay, and Johnson, of London and Live is of the follow- 
ing dimensions :—Length, 330ft.; beam, 45ft.; depth, 27ft. She 
has two decks laid, h ’tween decks, water ballast in cellular 
double bottom, steering gear fitted in engine-room, with leadin 
steering rods di to tiller head, powerful steam winch to eac 
hatch and direct steam and hand windlass on forecastle head. 
Accommodation is well and iently arranged, that for crew 
being forward, the captain’s and officers’ with saloon being placed 
on bridge, immediately adjacent to flying bridge, engineers’ and 
assistant officers’ is placed under bridge a both sides, 
the engineers’ being close to the engine-room. e large space 
under bridge is so en ny to wat eta sg a a 

ers, pilgrims, surplus coal, an neral cargo. Hatches of very 

é ig have ‘on perce Dee hi with a view to working ‘ange 
cargo. After the launch et prersnge to the heavy crane to take 
in ber machinery, which will consist .— engines with 
boilers of large power working under fo draught. 

Ona Saturday, the 17th inst., the s.s, Ariadne went from the 
Neptune Shipyard, Newcastle-on-Tyne, for a very successfal trial 
trip. The vessel has been built by Messrs. Wig! Richardson 
and Co., to the order of the Finska Angfartygs Aktiebolaget, of 
Helsingfors, for their passenger service. She is of steel, 282ft. in 
length by 384ft. beam by 227ft. deep. She is ri asa schooner, 
has a topgallant forecastle and a bridge amidships with a deck- 
house on the top, and has very complete accommodation for a 
number of first-class passengers. The engines, which are of the 
triple type, have, together with the boilers, been constructed 
by Messrs. Wigham Richardson and Co., and on the trial trip 
worked to the entire satisfaction of all concerned, driving the 
vessel at a speed of over 11 knots. The vessel is also provided 
with a very complete outfit of machinery for working both the 
ship herself and the cargo, including four steam winches, two 
steam cranes, steam windlass, steam steering gear, &c, The 
owners were represented by Mr. Hugo Lindfors, consulting 
engineer, of He _—; and the builders by Mr. J. Denham 
Christie and Mr. Muir. After the trial trip the vessel sailed to 
Middlesbrough, under the command of Captain Gronholm. 

On Thursday, 15th July inst., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Dockyards, Middles- 
brough, a fine cargo steamer built to the order of Messrs, Furness, 
Withy, and Co., Limited, of West Hartlepool. Her principal 
dimensions are:—Length, 325ft.; beam, 43ft.; depth, moulded 
22ft. llin.; and has a deadweight carrying capacity of about 42 
tons on 19ft. 6in. draught of water. She is built to British Cor- 
poration highest class single-deck rule, and has water ballast in 
after peak and cellular bottom, with upper, poop, and bridge 
decks, all of steel, and five water-tight bulkheads, &c. The accom- 

dation for captain and officers will be handsomely fitted up in 
houses on bridge deck, with engineers under the bridge, and crew 
in omy forecastle. Triple-expansion engines will be fitted 
y essrs, Sir Christopher Furness, Westgarth, and Co., Limited, 

iddlesbrough, having cylinders 22in., in., 60in., by 42in. 
stroke, supplied with steam by two large single-ended boilers. On 
leaving the ways the vessel was named Tunstall by Mrs. A. H. 
Walker, of West Hartlepool. This vessel is the seventh that 
her builders have constructed to the order of Sir Christopher 
Furness, and they have now in hand for him the largest cargo 
steamer yet built on the Tees, which is intended for the Canadian 
cattle trade, 














Lone BuckLy WATER SuppLy.—The Daventry District Council 
having received seventeen schemes for the above, selected four 
for submission to Mr. John Eanson, C.E., of Northampton, who 
advised the acceptance of the project of Messrs. Usill, Browne, 
and Usill as ‘‘ being the best and most practicable.” 


A PATENT-OFFICE CURIOSITY. —If our readers will refer to 
page 96 they will find a curiosity in the list of applications for 
"angry for the 13th inst. A Mr. J. M. Ewen, of London, applied 
or no fewer than 54 patents for inventions connected with prisms, 
Sandwiched into these is one application by Mr. W. S. MacHarg, 
of London. Is there a story connected with this ? 


TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs. John Davis 
and Son, of All Saints’ Works, Derby, have changed their London 
address from 118, Newgate-street to 26, Victoria-street, West- 
minster.—The London offices of the Southgate Eogineering Com- 

y, Limited, have been removed from Leadenhall House to 
alace-chambers, 9, Bridge-street, Westminster, S.W., opposite 
the Houses of Parliament. 


THE Royal TRANS-AFRICAN RaILWaY.—According to the Revue 
Scientifique, the railway line in the Portuguese colony of Angola is one 
of the longest in West Africa. Since 1894, 260 kiloms. (161 ‘55 miles) 
have been opened ; and to-day it comprises 363 kiloms. (225 °55 
miles). It starts from Loanda, which, although it has lost much 
of its former = yi has still no less than 50,000 inhabitants, 
some 1200 or 1500 of whom are Europeans. The end of the line is 
at Ambaca-Lucalla, The rails are of steel, and weigh 20 kilos. 
per metre, about 40lb.-per yard. The sleepers are not of metal, 
but of fir, chemically treated, which prevents the ravages of ants. 
The average cost of constructing the line, including the interest on 
the money invested, was 111,110 francs per kilom., or £7200 per 
mile. If the taxes and the difference between the nominal and 
the issue price of the bonds are taken into consideration, the cost 
amounts to£9000 permile, which is not excessive when the numerous 
difficultiesin the way of construction are remembered, The question 
of labour was easily solved. As soon as it was decided to build the 
railroad the natives came in crowds to offer their services. In 
1890 there were 3000 men employed on the works; the system 
followed was that which had been sere J practised in the 
construction of the railway in the Belgian colony in the Kongo. 
A number of ——— undertake a — —_ for a price 
agreed upon forehand, yarying according to the apparent 
difficulty of digging, &c. When the job was completed, the con- 
tractor would pay the specified amount, distributing it to each one 
according ‘to the proportion of work, which, in the opinion of the 
majority, he had performed. A corps of European engineers, 
mostly French, had charge of the works. The technical instruc- 
tion of the negroes progressed rapidly during the construction. It 
may be said that they manage the line at present. The personnel 
of the telegraph service is composed of natives; in the workshops, 
carpenters, masons, plasterers, painters, smiths, &c., are negroes 
who have learned these trades from foreign instructors ; they are 
employed as firemen, &c., on the road. e locomotives weigh on 
an average 25 tons. The trains make a speed of 12} miles per 
hour as far as Oeiras, from there to Delatando 94 miles an hour, 
and for the rest of the route 124 miles. It formerly took ten or 
twelve days to go from Loanda to Ambaca. It now takes about 
twenty-three hours. The line promises to be successful from a 
financial standpoint, and it is thought that there will be no 
necessity to have recourse to the guarantees offered by the 


Baars cheerful 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THERE was a fairly buoyant feeling on Change at Bi ham 
this, Thursday, afternoon, and owing to the business resultirg 
from the q meetings much activity prevails at the works, 
Manufacturers’ books are more satisfactorily filled, and a more 
aie 

Best bar ers report themselves rather busier than lately, but 
their turnover is still limited, while some of the works have been 
standiog for orders. Prices, r, are maintained on the 
£7 10s. basis, but this is only 103. per ton above the lowest 
recorded price. The common or unmarked bar branch is again 
well occupied, with fair Dv me to the end of the — he 
Association minimum of £6 5s. for ordinary Staffo bars for 
bolt-making and blacksmith’s work is, however, hard to get ; com- 
mon nut quality is ~~ Association firms to-day at £5 15:, 
average, and Shropshire other houses outside the Acsociatior, 
quoted their common brands at £5 10s. to £5 15s. net delivered it 
local stations. Merchant bars are £6 5s. to £610s. Gas strip 
realised £5 15s. delivered ; hoops were £6 7s. 6d. to £6 10;; 

pie tan hr linc baen Phar £6 10s. to £6 15s. 
eet iron makers have benefited considerably by the quarterly 
business, but they still complain of the limited output, resulting 


from Lancashire and South Wales competition. Itis noteworthy, 
however, that, in spite of the hot weather, some of the sheet 
mills have, since quarterly, been kept on nearly full time, 


much to the satisfaction of colliery banygoerg’ some of which 
depend to a great extent upon the sheet iron trade. Prices of 
biack sheets are steadier at £6 for singles, £6 52. for doubles, and 
£7 2s. 6d. for lattens. Galvanised sheets were £97s, 6d. to £9 10s, 
ae f.o.b, Liverpool, and stamping sheets were £9 10s. 
to . 

The steel works, after standing a week or two for repairs and 
extensions, are in almost fully rey ws the current output of 
Bessemer and Siemens-Martin steel being very large. d 
Hickman, Limited, one of the most important of the district steel 
makers, quotes his soft quality steel, bar sizes and ordinary lengths, 
delivered at works, less 24 discount, as follows:—Rounds and 
squares, £6; flats, £5 15s, to £6; angles, £5 10s., tees and 
channels, £6; girders, £5 15s.; and plates, £6 to £7. Steel billets 
of Siemens quality were £4 15s. to £5 on the open market, and 
Bessemer blooms and billets, £4 10s. to £4 15s, Ovxing to the 
engineers’ strike, competition in steel from outside districts is in- 


Stocks of pig in this district continue to decline rapidly, and 
smelters are unable to keep up with customers’ requirements. 
The usual quarterly contracts for pig iron will cover the greater 
mt of the production to the end of September, both as regards 
orge and foundry iron. Staffordshire forge all-mine metal was 
to-day quoted 55s, to 60s., part mine 41s. 6d. to 433., and cinder 
forge 38s. Prices of -mine and cinder pig are cheaper on 
account of competition from North Staffordshire and other 
districts. Staffordshire all-mine foundry iron was 603. to 65:., 
part-mine 47s. 6d. to 52s, 6d., and for cial sorts 55s., and 
cinder 42s, 6d. Cold blast all-mine is . for forge and 953. 
for foundry. Foundry pig iron is exceptionally firm owing to 
the stoppage of two or t) district furnaces for repairs, which 
will involve cessation from production for a month or more, 
Midland pig iron smelters reported satisfactory contracts. North- 
tonshire forge was 42s, to 43s., Derbyshire and North Stafford- 


am 
jor 44s, to 45s., and Lincolnshire 46s, 7d. 

The engineers have some good orders on the books, and in the 
electrical department the output is being done with double shifte, 
while for all classes of machinery there are regular offers. 

A company has jast been registered with a capital of £100,000, 
in £5 shares, to acquire the Earl of Dudley’s Round Oak Works, 
at Brierley Hill, and to carry on the business of ironmasters, 
steel makers, steel converters, colliery proprietors, miners, smelters, 
engineers, tin-plate makers, and iron founders. The subscribers 
are :—Dudley, of Carlton-gardens, London, peer; G. H. Claughtoa, 
The Priory, Dudley, agent ; Jobn i incoln’s-inn, solicitor , 
George Hatton, Saltwells, Brierley Hill, manager; Charles H. L. 
Saltwell, Elmfield, Uxbridge, solicitor; E. Stead, Dudley, 
cashier ; and Alexander Smith, 3, Newhall-street, Birmingham. 
The number of directors is not to be less than three nor more 


than five. The first are Lord Dudley, Gilbert H. Claughton, 
a and George Hatton. Remainder as the company 
may decide. 


e South Staffordshire Waterworks Company needs more 
storage capacity, and Mr. John Law, contractor, of Shrewsbury 
and Kidderminster, has just commenced carrying out a £20,000 
contract to build an open reservoir to hold 1,000,000 gallons of 
water on the high land of Barr Beacon (Great Barr). A portion of 
the work will necessarily be constructed below the surface, but the 
reservoir will stand many feet above the level of the land, and 
will become a distinct landmark, almost overshadowing the famous 
beacon. 








NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—With the engineering trades lock-out and strike 
now in full swing in the Manchester, Bolton, Liverpool, Birken- 
head, and Barrow districts, and likely to extend over other indus- 
trial centres in Lancashire, it is not surprising that the iron market 
here is quite disorganised, and that users of iron, although, in 
most cases, they are still taking fairly well the deliveries of what 
they have already bought, are — back from placing further 
orders, at any rate for the present. Necessarily prices are weaken- 
ing ; the first really definite or material move in the way cf an 
officially announced reduction is on the part of the Lincolnshire 
makers of pig iron, and this no doubt will have to be followed by 
concessions in Si a ae not only upon raw, but also upon 
manufactured material, if the struggle between the engineering 
trades employers and their workmen is to be carried on to the 
— end, which at present seems to be the determination on both 

es, 

There was about the usual average attendance on the Manchester 
Iron Exchange on Tuesday, but a general absence of the usual 
business doing. Here and there special sales were made, but in 
the way of transactions with consumers there was little or nothing 
doing. For local brands of pig iron makers were nominally quoting 
late rates, but in the face of a reduction of 1s. per ton in Lincoln- 
shire iron, Lancashire makers will certainly find it difficult to 
maintain their present position. With special customers they may 
be able to hold their own for foundry iron, their basis price for 
which is 48s, 6d., less 24, as compared with 443, 6d. net for Lincoln- 
shire delivered Manchester, the reduction in which tempted 
a few buyers to place orders, but in forge qualities, for which 
the local makers are quoting 46s. 6d., less 2}, as against 42s, 6d. 
net for Lincolnshire, they can scarcely hope to meet the com- 
petition of the Lincolnshire makers in the Lancashire finished 
iron-making centres, and some concession will be necessary to 
secure business. Derbyshire foundry iron remains tolerably firm, 
and — according to brand from about 46s. 6d. and 47s, to 
about 47s. 9d. net delivered here, Outside brands coming into 
this market continue to ease down. Good named brands of 
ae are still quoted about 49s. 4d. to 493. 10d., but 
ordinary G.M.B.’s are to be bought at 48s. ld. to 48s, 4d. net 
delivered by rail Manchester. Scotchiron is to be bought through 
second hands at about 46s. 3d. to 46s. 6d. for Eglinton and 
Glengarnock delivered Lancashire ports, and 48s, 6d. to 48s, 9d. 
net cash at Manchester docks, 

Finished iron makers report business slackening off, and although 
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material’ must necessarily, with {i demand, tend to 
weaken their position. Delivered in the ester district, 
£5 15:3. is still quoted as the minimum for Lancashire ge | with 
£5 17s. 6d. held to in some cases, and this figure got in ping 
orders at Liverpool. Hoops and sheets are extremely quiet, bu 
prices are without quoted change. 

In the steel trade there is no very material change to notice. 
Hematites, although weak, are still quoted from 57s. to 58s., less 
2b. for ordinary amg ee delivered here ; local steel] 
billets remain at £4 7s. 6d. to £4 103, steel bars about £6 5s., 
and steel boiler plates £6 53, to £6 7s. 6d. per ton delivered in 
this district, 

In the metal market there is practically little or no new buying 
prea prance in manufactured goods, but list rates are un- 
changed. 

In the engineering trades of this district the past week has 
been mainly one of preparation for the conflict upon which the 
employers and the workmen have now entered. On both sides 
they have been busy fecting their pen, onto and’ strike 
committees are sitting from day to day to receive — and — 
the necessary instructions for carrying on the struggle. Both sides 
seem confident, but their rolative tions can still only at present 


ba egoe ly estimated. 

e Federated Employers have issued a preliminary list of the 
firms who have locked out, This includes in the Manchester dis- 
trict seventeen associated employers: —Sir W. G. Armstrong 
Whitworth, and Co,, Limited, Openshaw; Beyer, Peacock, and 
Co., Limited, Gorton; Brookes and Dorey, Gorton; Browett, 
Lindley, and Co., Limited, Patricroft; 8. Z. De Ferranti, 
Hollinwood ; J. Hetherington and Son, Limited, Manchester; 
Hulse and Co., Salford ; P. R. Jackson and Co., Limited, Salford ; 
Kenda! and Gent, Salford; W. Muir and Co., Limited, Manchester ; 
Nasmytb, Wilson, and Co., Limited, Patricroft; The Oldham 
Boiler Works Company, Limited, Oldham ; Frank Pearn and Co., 
Limited, Gorton ; Smith and Coventry, Limited, Salford ; I. Store 
and Sons, Manchester; Joseph Stubbs, Manchester; and West's 
Gas Improvement Company, Limited, Manchester. Eleven Iron 
Trades Employers’ Association :—The Atlas Engineering Company, 
Levenshulme ; T. Adams, West Gorton ; W. H. Bailey and Co., 
Limited, Salford ; T. Beeley, Hyde; De Bergueand Co., Limited, 
Manchester ; A. Edmeston and Sons, Salford ; Luke and Spencer, 
Limited, Broadheath ; J. Mills, Oldham ; Richmond and Chandler, 
Manchester ; Henry Wren and Co., Manchester; and G. Birch 
and Co., Salford, with one non-associated firm, W. Ayrton and 
Co,, Longsight. Inthe Bolton district five associated employers :— 
Dobson and Barlow ; Hick, Hargreaves, and Co.; John Musgrave 
and Sons, Limited; W. Ryder; and J. and E, Wood, whilst at 
least twelve non-associated firms are rted as having agreed 
to post notices, In the Liverpool and Birkenhead district, four 
Iron Trades Employers’ Association members :—W. W. Potter and 
Sons, John Jones and Sons, Ellis Marsden, and Laird Brothers ; 
in the Barrow district, Vickers, Sons, and Co., Limited. This 

ives a total of 71 of the most important firms in the Lancashire 

istrict. In addition it is cupanied that as the result of a meeting 
held in Manchester on Tuesday, at which there were present 
representatives of thirty-four firms in the Preston, Blackburn, 
Barnley, Bury, Nelson, and Colne districts—and at which not 
only was there a general approval of the action taken by the 
federated employers, but a number of the firms signified their 
intention of joining in the lock-ont—that the above list will shortly 
be considerably enlarged not only from the districts referred to, 
but also from other centres in Lancashire. 

The only really definite information so far obtainable as to the 
workmen’s position are the returns which the Manchester district 
of the Amalgamated Society of Engineers has prepared of the 

mber of bers up to the present actually locked out or on 
strike ; but as this is the principal trades union engaged in the 
dispute, they are important. The Manchester district of the 
Amalgamated Society of Eogineers, according to the last return, has 
a membership of 6570; of this membership there were 640 on 
the donation, sick, and superannuation funds, leaving what may be 
termed an effective membership of 5930. The strike and lock-out 
has brought a further 2050 members, including apprentices, upon 
the funds, and in addition there are 500 serge, Br workmen and 
apprentices the Society has undertaken also to support. The 
members are to receive 15s, per week strike pay, with an extra 
allowance to the married men for every child under fourteen ; the 
non-union workmen are to receive 8s, Fe week, and the appren- 
tices an allowance in proportion to the wages they have been 
receiving. At present the members are only paying, in addition 
to their ordinary subscription of 1s. per week, an extra levy of 1s. 
per week towards the strike ; but further calls upon them are of 
course certain, and it is expected that this week their full contribu- 
tions will be increased to 3s. per week. 

The Steam Engine Makers’ and the Machine Workers’ Societies, 
whose headquarters are in Manchester, are the two other principal 
trade unions involved in the dispute, but they are not yet pre- 
pared with any reliable returns as to the number of members who 
will be thrown on their books, 

Messrs, F, B. Welsh and Co., electrical engineers, of Manchester, 
have taken over the business formerly carried on by Messrs. 
Mannsell, Mercier, and Co., and the firm have at present in hand 
electric light’ installations for the Clarence Hotel and the City 
fo meg Hotel, Manchester, and the Theatre of Varieties, 

am. 

Messrs. Giddings and Dacre, who make a speciality of a clear 
varnish for machinery p which has been adopted by many 
of the leading engineering in this district, have opened a new 
~~ warehouse and stores in Manchester. 

n the coal trade, except that the better qualities for house fire 
urposes are necessarily just now difficult to move and accumulat- 
ing in stock, notwithstanding pits generally are on short time, 
many of them not working more than three to four days per week, 
there is a fair demand for all classes of fuel for manufacturing 
purposes, and prices, taking them all round, are being well main- 
tained. For house fire coals, although in the eg market prices 
are easier for special sales, list rates are generally without quoted 
pon Common round coals are moving off moderately for steam 
and forge purposes, and ordinary qualities, for inland sale, are 
fetching at the pit mouth 5s, 9d. to 6s. 3d. per ton. Engine 
classes of fuel continue in nog 4 active request, and, as with the 
present restricted demand for the better qualities of round coal, 
the output of stock scarcely more than keeps pace with require- 
ments, prices are steadily maintained, with even a tendency to 
harden in some cases. At the pit mouth common slack is quoted 
from 3s, 3d, to 3s. 9d. per ton; medium sorts, 3s, 9d. to 4s, 3d.; 
and the better qualities, 4s, 6d. up to 5s. per ton. 

A fair ay a trade is generally, with ordinary steam 
coal, about 7s, 6d. to 7s, 9d.; and some — fetch 8s, 
to 8s, 3d. per ton, delivered at the ports on the Mersey. 

Barrow.—There is a steady tone in the hematite pig iron trade, 
although the market is to some extent influenced by the engineer- 
ing dispute, and the consequent falling off in the demand required 
for the continuous working of the engineering department of 
trade. Makers are very steadily employed, and have orders well 
in hand for Bessemer descriptions of metal. There is very little 
doing in forge or foundry iron. Prioes are steady at 49s, 9d. to 
52s. 6d. per ton net, f.o.b., for mixed Bessemer numbers; and 
warrant iron is weaker at 46s. 9d. net cash, sellers; 46s, " 
buyers, net cash. Thirty-seven furnaces are in blast, com 
with the same number in the corresponding week of last year, 
The outlook in the iron trade is fairly good, and statistically the 
market is sound, but very little is being done in forge and foundry 
iron, and prices are not quoted. Returns as to stocks are not to 
hand this week, but tendency is still in the direction of 
smaller stocks, 

Tron ore is in brisk demand at good average ordinary 
sorts being quoted at 10s. to 11s, ton net at ine. sorts 
at 14s. 6d., and lower grade at 9s, to 9s, 6d, per ton, 





Y | continuance of exceptionally fine weather. 





Spanish ores, which are being used, are in demand, 
pelea ane aheaiiy ob aoc 00: pat aovercd St West Count 


Steel makers report a very fair trade, but there is more from 
an industrial than from a commercial point of view. Orders for 
re not as full as they have been, al makers remain 


ai 
very fully employed. Prices are somewhat 


very mill in the steel trade of the district is busy, and orders 
are being booked to a degree which ensures a continuance of the 
present state of activity for some time to come. 

Shipbuilders report no new orders, Indeed, there are but few 
in the market, Business in commercial tonnage is small, but 
there is a fair inquiry for fast coasting steamers. 

The Furness Railway Company has jast added a new feature 
to its rolling stock by the introduction of the first of twelve corridor 
carriages, first and third-claas, which are to travel on a circuit of 
the Midland and Furness Railways. These coachesare elaborately 
finished, and are the production of the M litan erm at 
Birmingham. They are fitted with the el light, supp 
their own action when running, and have every modern convenience, 
It used to be said that the Furness possessed the worst rolling 
stock, It is true to-day the company possesses in its new coaches 
some of the best. 

Coal quiet. Coke steady and in good demand. Shipping fairly 
but not briskly employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE position of affairs in the local coalfield remains practicall 
unaltered. An average of five days a week is being worked. 
Household qualities are in somewhat weaker demand, owing to the 
As a result stocks are 
increasing, but they are not so large as oy were twelve months 
ago. Trade with the metropolis is also weaker, the Midland and 
the Great Northern having both had a diminished tonnage to 
carry. For best sorts values are unchanged, but a weakening 
tendency is distinctly perceptive in the secondary grades. Best 
Silkstones are now quoted at from 7s. 9d. to8s, 3d. pero 3; ordinary, 
from 6s, 9d. to 7s. per ton; Barnsley house, 7s. 3d. to 7s. 9d. 
Common coal is sold as low as 5s, 6d. per ton. Steam fuel is in 
active request for all markets. The Humber ports are taking 
large quantities for export, the present tonnage to Hull bidding 
fair to establish a record. The demand for the iron trade is about 
the same as last week, and a similar remark applies to railway 
companies. Prices are steady, but not so strong as the state of 
the market ought toallow. Barnsley hards realise 6s, 9d. to 7s. 6d. 

r ton; second qualities, 6s. per ton. Manufacturing fuel is in 
thas F request, owing to the competition of other districts. 
Nuts make from 5s. 6d. per ton ; screened slack, 3s. 6d. per ton ; 
and pit slack, 1s, 6d. to 2s. per ton. The coke trade continues 
brisk, the ovens being well employed. Ordinary sorts fetch 8s. 6d. 
to 9s, 6d., while best qualities realise 10s. 6d. to 12s. 

The heavy trades of Sheffield continue in a gratifying condition. 
The great struggle in the engineering trades has not yet been 
directly felt in the city, and it is hoped that the dispute will be 
settled before long. Manufacturers of war material are now full 
of orders, ials recently made at Shoeburynees of Sheffield 

rojectiles have resulted very satisfactorily. Messrs, Thomas 
Firth and Sons, Limited, Norfolk Works, submitted some 200 
12in. armour-piercing shot for ion. One was picked out 
and fired at an 18in, compound plate, which was backed by a bin. 
bear. yo iron plate. After pat through these plates it pene- 
trated six layers of oak beams one foot square at the back. The 
projectile smaslied into pieces, and the head and shoulders passed 
through an old caisson in the rear. That portion of the shot was 
undamaged. After a searching examination of the shot the 
authorities came to the conclusion that the projectile did not smash 
up until it had passed through the four tiers of backing. The 
result of the trial was the acceptance of the whole lot of projectiles, 
A good deal of work is at J ys being done in Sheffield in the 
production of shot and shell for the Government, and further 
orders, as well as for guns, are daily expected. 

There is also progress to report with to armour. Messrs. 
beep form, ae Co., Lge ar vay “ to iy yet a - 
special nicke armour-plate for trial. It was square, 4in, 
thick, and had no wood beating behind it. The trial took place 
at Portsmouth under the supervision of the naval officer. The 
projectiles used were Palliser, and were fired froma bin. gun. The 
first shot was fired with a velocity of 1406ft. per second, but 
there were no evidences that the plate had been hit. The 50 lb. 
projectile only splashed on the face. The next shot, fired with a 
velocity of 1750ft. per second, failed to break the face. The 
third shot had a velocity similar to the second, but it only 
indented the pote to the extent of halfaninch. Although there 
were no cracks in the plate, all the projectiles were smashed to 
fine pieces. When thin, unbacked armour is required the nickel 
plate should prove invaluable. 

Railway material is being very freely placed, chiefly for the 
home railways. 

The steel trade is in a prosperous state. July and A are 
regarded as ‘‘ off” months in local trade, but this season there are 
no signs of the customary shrin .. For crucible steel the 
animation previously reported is fully maintained, some of our 
leading houses having their order books exceedingly well filled. 
The call for Swedish and Bessemer steels is eq y good at re- 
munerative prices. In spite of the much-talked-of ‘‘slump” in 
the cycle trade, there is very little falling-off in the departments 
devoted to cycle steel, and the opinion erg manufacturers 
here is that the tendency will again be towards firmness, 

The rolling mills are very M engaged at present. The 
Heeley Silver Rolling and Wire Mills have just been completed, 
and will shortly be in full working order. Some £30,000 has been 
expended on the plant and premises, The principal interest in 
the new mills, which are in the hands of a limited company, is held 
by ga Mappin and Webb, the well-known silversmiths and 
cutlers, 

The lighter industries are moderately well employed at present. 
No very | orders have been received of Tate, either from 
the home or foreign markets ; but the general condition of business 
is satisfactory, particularly in the file and edge tool branches. The 
edge tool workers, baving been refused advances in wages 
from 5 per cent, to 15 per cent., have decided to send in 
notices to-morrow, July 24th, As the masters are at present very 
busy, the men see in the employers’ activity their opportunity, and 
expect to win the higher wages, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Business has this week been much disorganised in all branches 
by the condition of affairs in the engineering industry; the 
demand has been altogether Geappcinting, and in no department 
more than in that of pig iron. mers are generally holding 
back, and confine their purchases to iron that is needed for early 
delivery only, as the future is too uncertain to make it wise for 
them to anticipate their requirements and buy for forward deli- 
very. They believe that the stoppage of the engineers will bea 
yonennes one, and the chances are that prices less 
vourable to the sellers, the buyers thus agen 
all appearance it is makers of hema‘ 


Py 
® 





on ping account is not likely to be much lessened, for conti- 
nental consumers will require our iron whether there be a stnke 
here or not, as their mills and foundries will goon the same as 


heretofore. ahh 
It is different with the producers of hematite and basic iron, for 
their iron is chiefly consumed locally or inland by the stee) manu- 
who probably have to close their mills if the strike 

is more than of short duration, and the consumption of hematite 
and basic iron being reduced some of the furnaces will have either 
to be blown out or set to produce Cleveland ordinary iron. But 
that contingency need not be expected for some time to come, as 
it will be three or four weeks before the shipyards are compelled to 
cease work, and that will necessitate some of the plate and angle 
mills following suit. Even when this occurs the hematite, &c., 
producers need not blow out any furnaces, as their stocks and the 
stocks in the public warrant stores being very small, = can fora 
time add to their stocks without much detriment to themselves, 
It may withor.i doubt be said that the engineering difficulty is the 
sole cause of the backward movement in the pig iron trade, 


by | though there are some commercial men who hold that we have seen 


the best of the revival, and that wkatever happens the trade will 
fall off, It is true that the shipments of pig iron from the Cleve- 
land district are this month poor, worse, in fact, than they have 
been since the winter months, but that is hardly a disturbing 
feature, because it is only what occurs every July. The exports 
are always slack on account of the lull in continental requirements, 
and A ¢ shows as active a time as July is a dull one. 

The shipments of pigiron from the Cleveland district this ronth 
to the 21st amounted to 64,091 tons, as compared with 76.276 tons 
last month, and 62,009 tons in July, 1896, tosame date. The steck 
of aye ama iron in Connal’s stores is declining much more 

is 


i. than at of hematite pig iron, which is a reversal of the 
order of thi prevailing a short time ago, and was less to be 
expected, as East Coast hematite warrants are more below makers’ 


iron in price than are Cleveland ordinary warrants, and there is, 
therefore, more inducement to buy the hematite warrants, 
Connal’s stock of Cleveland pig iron on the 21st was 103,608 tons, 
a decrease of 10,488 tons this month, and their stock of hematite 
was 61,293 tons, a decrease of only 2429 tons. 

Pig iron prices this week have generally receded, and with 
makers as well as with merchants. Only two or three of the 
—. roducers hold out for 40s, for p»ompt f.o.b. deliveries of 
No. 3 at ig iron, the others quote 393. 9d., and merchants 
have been doing sa at 39s. 6d. No, 1, which is still scarce, 
realises 42s,; No, 4 foundry, 39s. 6d.; grey forge, 393. 3d.; and 
M. and W., 39s. Mixed Nos. of East Coast hematite pig iron have 
been reduced by most makers to 49s, te ton, and some merchants 
do not refuse 48s. 6d. now that Middlesbrough hematite warrants 
have gone down to 47s, 2d. The latter have recently been as much 
as 2s, 6d. per ton dearer than West Coast warrants, but they are 
now only 7d. dearer, and even yet are considered too high, as 
West Coast iron has for years and till recently been the dearer. 

The Cleveland blast furnacemen are keeping the eight hours 
day at the furnaces to the front, and are determined not to let the 
question drop. A committee consisting of their delegates and 
some of the managers of the works, are, as arranged with the 
ironmasters, visiting each of the works, and drawing up schemes 
for each of them, showing the conditions under which it will bs 

ible to adopt eight hour shifts. Eleven works have already 
visited, and the committee expects to have completed its 
work by the end of the month. The schemes will then be sub- 
— to the ironmasters, and a conference will be held on the 
subject. 
he inquiry for finished iron and steel is small, trade being too 
unsettled by the engineers’ strike to tempt consumers to give out 
orders, especially as there is a probability of prices falling, when 
it becomes necessary to close mills, For the present, manufac- 
turers have from orders on hand, and keep their mills in full 
operation. Only steel ship plates are weak in —_ as they will 
be most affected by the strike of engineers, through the ship 
ards being closed in some cases, as they are expected to be 
fore long. Though some producers ask £5 2s, 6d. and others 
£5 5s., both less 24 per cent. f.o.t. for steel ship-plates, they may 
be bought at £5 1s., whereas £5 2s. 64., less 24 per cont. has to ba 
paid for iron ship plates. Steel ship angles are about £5 2s, 6d., 
and iron ship angles £5, less 4% per cent. f.o.t. ih each case. 
Common iron bars are firm at £5 5s., less 24 per cent., and best 
bars £5 15s.; while steel sheets—singles—are at £7, and iron 
sheets £6 10s. Basic steel billets are obtainable at £4 5s. at 
works, The inquiry for steel rails is somewhat quiet, but works 
continue well employed, and no alterations, in the quotations have 
been made for some time past. The founders are generally well 
occupied, but there bas been considerable depression at the 
Anderston Foundry at Port Clarence, and that partly accounts for 
the fact that last month — 27,000 fewer persons used the ferry 
from Middlesbrough than in the corresponding period of last year, 
there being a decrease of 25 per cent. 

Nearly all the leading engineering establishments in the North cf 
England. are idle, most having stopped last week ; but the men at 
Sir Christopher Furness, W , and Co.’s, at Middlesbrough, 
did not leave their work till Monday evening. It seems probable 
that the strike will be'a prolon one. None of the employers 
in this district are likely to give way. The only important engi- 
neering works in mm m are those of Mr. William Allan, M.P., 
at Sunderland, and they already have the eight hours. One of the 
chief officials on the masters’ side has been charged with admitting 
that the object of the employers was to ‘“‘smash” the men’s 
union ; but he emphatically denies such an accusation. 

The arbitration Ser Lord James, of Hereford, relative to the 
wages and hours of the men on the North-Eastern Railway, drags 
along slowly. The cases of the locomotive men, goods and mineral 

ards, have been completed ; but the umpire, Lord James, has 

timated that he will reserve his decisions until the cases for all 
the grades are disposed of, 

For the steam coal trade this is one of the best periods of the 
year, and collieries are very actively employed in Northumberland 
and Durham, where such coals are raised. The price of best 
Northumberland steam coals is 8s, 9d. per ton, f.o.b. Gas coals 
are in very good request, and a time of improvement may now be 
looked for, ially on export account. The price realised for 
best Durham gas coals varies between 7s. and 7s, 6d. _ ton, f.o.b. 
The engineers’ stoppage is reducing the demand for small and 
manufacturing coal, for a good many of the consumers have their 
establishments closed. Coke is in rather quiet demand, even on 
export account, as merchants abroad are holding off in the ex- 
—. that prices will be lower, but at present they are very 

ly held. blast furnace coke is at 13s, 6d, per ton, 
delivered equal to Middlesbrough. The application of the 
Northumberland miners for an advance of was to have 
been considered last Saturday at a conference between masters 
and men, but the fact that the men at peers wr Colliery were 
on strike prevented this question being proceeded with, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scotch iron trade has been - vatiggge pe this week in con- 
uence of the Glasgow Fair holidays, w affect a very wide 
ustrial area in the region of the Clyde, where the great bulk of 

the iron and steel works, raw and manufactured, are situated. At 
these works there has been ing di in the course of the week, 
and in some cases it will be well into next week before labour is 
fully resumed. In the case of the engineers, the lock-out has 
already taken eff et ee is in- 
definitel; Their idleness will be the means of th 

th is of other classes of workmen out of employment, an 
the outlook at the moment is, therefore, anything but cheerful. 

The Glasgow pig iron market was closed from Thursday of last 






























































week until T: F 
little inquiry for . The tend 
easier, prices gradually declining wi 

that takes place. Business has necessarily been very limited. Con- 
sumers are not buyers to any extent at t, and the circum- 
stances of trade are such as to present 
speculators, either for a rise or fall in prices. Scotch warrants 
have been done from 44s. to 433. 104d. cash, and 443. 144. and 
44s, 1d. one month. Cleveland iron has been very dull in this 
market, the businees taking place at 393. 3d. cash, and 393. 5d. to 
393. 44d. one month. In Camberland hematite a small quantity 
changed hands at 463, 84d. cash, and 47s. to 463. 1 one month, 
There was practically no business worthy of notice in Middles h 
hematite. Ssotch hematite is quoted by merchants 51s. 61, 
delivered ia railway trucks at the steel wor! 

The blast furnaces have been kept going during the holidays, 
but have not turned out the usual quantitiesof iron. Four furnaces 
that were out for a week or two at the Carron Ironworks are 
reported to be again in blast, but one has been withdrawn from 
the production of Ezlinton iron. There are now 80 in operation, 
compared with 76 at this time last year. 

The prices of Scotch mukers’ pig iron have been tending easier. 
Govan and Monkiand, f.o.b. at Glasgow, Nos, 1, are quoted 
453.; Nos. 3, 44s. 6d.; Wishaw and Carnbroe, Nos, 1, 453. 34.; 
Nos, 3, 443. 9d.; — No. 1, 50s.; No. 3, 47s.; Calder and 
Summerlee, Nos, 1, 51s.; Nos. 3, 47s. 6d.; Gartsherrie, No. 1, 
5is. 6d.; No. 3, 47s 6d.; Coltness, No. 1, 513. 9d.; No. 3, 483; 
Glengarnock, at Ardrossan, No. 1, 503 6d.; No. 3, 45s.; 4 inton, 
No. 1, 47s.; No. 3, 453.; Dalmellington, at Ayr, No. 1, 47s.; 
No, 3, 45s, 6d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s.; 
Carroa, at Grangemouth, No, 1, 52s.; No. 3, 48s. 6d. 

There has been a better shipping demand for Scotch pig iron, 
with the result that the shipments show an advance of no less 
than 5565 tons, having been 6552 tons, compared with 2929 in the 
corresponding week of last, It is much to be hoped that the 
improvement in the foreign demand may continue, more par- 
ticularly as the inland consumption is likely to be soon reduced 
owing to the indirect influence of the lock-out in the engineering 
trade. There is very little change in pig iron stocks. 

In the malleable iron and steel departments business has been 
very quiet, but there will be more doing, it is expected, in the 
coming week. Eventually these departments are likely to suffer 
severely from the lock-out. 

The coal trade has been fairly active for a holiday time. The 
total coal shipments at Scottish ports were 172,533 tons, compared 
with 183,128 ia the preceding week, and 165,981 ia the correspond- 
ing week of last year. Prices in the Glasgow and other markets 
are practically unaltered. The North British Railway has con- 
tracted for about 400,000 tons of coals, to be delivered over the 
next twelve months, and the prices paid show an improvement of 
about 4d, per ton over those of last year. The supplies are to be 
taken from the collieries of Lanarkshire and Fifeshire. 


of the market has been 








WALES AND ADJOINING COUNTIES. 
; (From our own Correspondent.) 


THE decision of Mr. De. Tatton Egerton’s committee last week 
puts aside the time-honoured name of the Bute Docks Company, 
which will henceforth be known as the Cardiff Railway Company. 
The comment in Cardiff on the receipt of the success of the Bute 
Docks Bill was very marked, and it has since been still more so, 
as practically the B'll has been secured unhampered by any con- 
ditions. It is now suggested in good quarters that the result of 
the campsiga may be the amicable working of the Bute, Taff, 
Rbymney, and possibly the Barry; but the widespread rumour 
of a probable amalgamation between the whole of the companies 
seems to be the expression of a wish, amongst certain coalowners, 
heavy freighters, and not, so far, to have any foundation in fact. 
It may have been prompted by the circumstance that the princi- 

al leaders in the raw struggle, Sir W. T. Lewis, Bart., Mr. 
ester, QC., Mr. T. 8. Corbett, Mr. Hurman, Mr. Beasley, and 
Mr. Ingledew, during the absence of the Committee arranged all 
difficulties, withdrew the short mileage and facility clauses, and 
sketched out a satisfactory system of working the traffic at 
Treforest. 

Igive the rumour for what it is worth, as it is prominently dis- 
cussed, onesupporter contending that it would beagreat benefit toall 
shareholders, the present contest having cost over £20,000, and the 
litigation of the companies causing a large annual expenditure, 

he steam coal trade continues buoyant, the leading features 
being a large demand, with an upward tendency as regards price. 
Last week the Cardiff shipments exceeded 340,000 tons, and at 
Swansea both coal and patent fuel showed considerable activity, 
Newport, Mon., also being noticeable alike for coastwise and 
foreign shipments. 

This week Cardiff has continued its activity in exports of best 
steam, numerous and large tonnages to Monte Video, Buenos 
Ayres, Port Said, Rio de Janeiro, Cape de Verde, being very 
marked. Mid-week prices on change Cardiff were as follows :— 
Best steam, Ils. to 11s. 3d.; seconds, 103. 3d. to 10s. 94.; dry, 
9s. 3d. to 9s, 9d. Best small continues to maintain its exceptional 
form, best selling at 6s. 3d. to 63, 6d.; seconds, 5s, 9d. to 63.; dry, 
from 5s, 3d. The improvement in Monmouthshire coal continues, 
and the semi-bituminous are selling freely. For Cardiff shipment, 
Western Valley coals are quoted at 92, 3d. to 93, 6d.; Eastern 
Valleys, 93. to 93. 144, House coals continue without animation, 
and prices are simply nominal ; best kinds are quoted at 93. 6d. 
to 93, 9d.; No. 3 Rhondda, 1ls,; brush, 93, 3d. to 93. 6d.; small, 
7s. 9d. to 8s.; No, 2 Rhondda, 7s, 9d. to 8s,; through, 63. 6d. to 
6s. 9d.; small, 53, 3d. to 53. 6d. 

Swansea prices remain much about thesame. Anthracite, best, 
11s. to 11s, 6d.; seconds, 93, to 103.; ordinary, 83. to 8s, 6d.; culm, 
93. to 93, 6d.; steam coals, 9s. to 11s. ; seconds, 93. to 93. 6d.; 
small, 43, 9d. to 5s, 6d.; house coals, No. 3 Rhondda, 103, 6d. to 
lls.; through coals, 8s. 6d. to 9s.; small, 7s. to 7s. 6d.; No. 2 
Rhondda, 8s. 6d. to 93.; through, 6s, 6d, to 7s,; small, 5s. 3d. 
to 5s. 6d. 

The passing of the second reading of the Compensation Bill in 
the Lords is the subject of keen regret amongst the leading em- 
ployers of labour. One of the principal ironmasters, commenting 
“nnagge d upon the matter, said he anticipated a great upset in 
abour arrangements. Aged labour will suffer, relief societies 
and funds be materially affected. Legislators, acting very pro- 
bably from humane considerations, have ignored the long practical 
knowledge and experience of employers, and have been guided by 
theoretical, and in many cases supposititious views. If the Sliding 
Scale and Miners’ Provident Fand go to the wall, as it is asserted, it 
would b3 a ruinous matter. The extra cost of coal to coalowners, 
as far as Wales is concerned, will be 3d. per ton; Yorkshire 2d. 

A ballot has been taken to decide the question whether the 
Treharne collieries should, or not, resume their connection with 
the Cambrian Miners’ Association, the result being 682 votes for 
and 628 against. 

I am informed that the Machinery Users’ Association has 
decided, in view of the growing importance of South Wales and 
Monmouthshire, to place a residential agent, with offices, at 
Cardiff. 

The iron and steel district may be said to be going through a 
— of some difficulty in the matter of tin bars, which have 
allen off seriously at some works. At Dowlais during last week 
the cogging mill and tin bar mill were not lit up until Tuesday 
night, and were stopped again on Friday. 

In proof of the depression in this branch of steel the make was 
confined to billets, and these went into stock. A fair quantity of 
rail orders continues to be worked off, both for home and foreign 
demand, and imports of ore principally from Bilbao have been 
large. On ’Change, S mid-week it was stated that there 


and when business was resumed there was very Coast 
transaction | that in the 


or no attraction to | ord 


ment of note to report. i 
Bessemer steel works are in full vigour, and there are no lack of 


ers. 
In tin-plate the production last week was in excess of shi 
sii-checlee chew ‘an’ Maansaly A, smcabag-auna nie tale 
makers by the statement made in influential circles that the only 
chance of developing new trade to take the place of that lost in 
America is to produce at the possible cost. German 
and other competitors are stated to bs in the fisld, and foreign 
workmen are not so prone to stand out for high wages as the Welsh 
are. A survey of the plate districts is moderately satisfactory, 
showing that in some quarters business is brisx. In the Briton 
Ferry district last week eighteen mills were at work with average 
make. At the Upper Forest sixteen sets have been working 
double shifts for the full week, and the full numbers also at 
the Midland and Morristown. At the Cardonnel the new mil] 
was started during the week, and three more_mills are_ready 
at Cwmfelin. 

The refineries at Lower L'ansamlet are in full me and those 
at Messrs. Fry, Everett, and Co., and the Wento Rock Company 
are busy. The old Birchgrove Steel Works have been taken over 
for expcrimental purposes, and on Wednesday two furnaces were 
lit up, but smelting will not begin until the smoke condensing 
apparatus is ready. 

‘ne stoppage of tin-plate works in the Eastern Valleys have 
affected prejudicially the work at various chemical establishments. 
Vigorous work in rebuilding and altering continues at Cyfarthfa 
works. The Castle Mill promises to be one of the bet in the 
country. 

Swansea prices, iron and steel, this week are as follows:— 
Glasgow pig, 44s.; Middlesbrough, 393. 3d., prompt; hemati‘e, 
47s. 6d.; Welsh bars, £5 to £5 153; sheet iron, £6 7s 64. to 
£6 12:3. 61.; steel sheets, £6 10s. to £6 15s. Steel rails, heavy, 
£4 10s, to £4 12s, 6d.; light, £5 7s. 6d. to £5 10s, Bessemer 
steel tin-plate bars, £4; Siemens best from £4. Tin-plates : 
Bessemer steel coke, 93. 6d. to 93. 744.; Siemens coke, 9s, 94. to 
10s.; ternes, 28 by 20, 18s. 63. to 192. 6d.; best charcoal, 123, to 
133, 34.; wasters, 6d. to 1s. per box less than primes. Block tin. 
£62 11s, 34. to £62 123. 6d. Load: English, £12 7s. 6d. to 
£12 123. 64.; Spanish, £12 23. 64. to £12 5e. Swansea patent 
fuel trade is getting into its old form ; 9460 tons were despatched 
last week, price 10:, to 103. 6d; Cardiff, 10s. 6d. tolls, There is 
a@ good demand at all Welsh ports. Coke at Cardiff remains un- 
altered—brisk ; pitwood dull, good wood selling at 14s. 

The control of output question will come again before coalowners 
this week. One of the delegates, who evidently has no faith in 
an early settlement by owners, is advocating a 8) y meeting of 
the men, and urging them to be prompt, ‘‘ otherwise contracts 
will again be taken, and another season lost.” In several quarters 
the men are being publicly addressed upon the subject, but the 
frequency of speakers is in strong contrast to the apathy of the 
men, who are now working with tolerable regularity, and so are 
content for the present. A good coal trade is certain for another 
month at least. 

The executive of the Tin-platers Union have just issued a mani- 
festo, ordering a Union contribution of 10 per cent. upon all 
wages ; they notify that the struggle at Lydney, Abercarne, Lyd- 
brook, and Aberdare has been prolonged, that the men of fifty- 
nine mills are on strike, and the men of 250 mills on the list of 1874, 
“ Tae question before them,” continues the manifesto, ‘‘is whether 
to aid the men at the fifty-nine wills or allow those at the 250 
mills to accept of reductions, possibly of 20 per cent.” Observers 
of the situation remark that this is the sort of thing which has 
played into American hands, and lost for Wales a substantial 
slice of trade. The Welsh tin-plate makers are struggling to do 
their best, first in bringing out a good brand at a moderate price, 
and next in opening out new markets, but the union aim is con- 
stant effort at checkmate. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


A REGULAR employment is maintained in most branches of the 
iron and steel industry, and prices remain firm, as a rule. 

Demand and sale on the Silesian iron market have been pretty 
satisfactory upon the week, at least in the principal departments a 
healthy tone is noticeable. Structural iron is remarkably well 
inquired for on local account ; exports continue limited. Total 
pa of output of the collieries and ore mines in Silesia in 1896 
is officially stated to amoynt to M. 116,925,067; total value 
realised in the iron and steel industry, M. 121,033,358; lead, 
copper, and silver industry, M. 48,799,933 ; in coke, M. 13,187,725; 
sulphur and sulphurous acid, M. 1,104,392; together, M. 
301,050,475, against M. 257,169,303 in 1895, and against M. 
243,669,113 in 1894. Tae number of colliers employed was, for 
1896, 56.032; total sum of wages paid being M. 42,692,748, 
against M. 39,797,711 in 1895, Annual pay of a collier amounts, 
on an average, to M. 805 ; boys, receiving M. 232°7 ; and women, 
M. 256°7 annually. Upper Silesia supplies 57°12 per cent. of the 
total quantity of coal consumed in Berlin; England supplies 
20°08 per cent. In 1895, Silesian supplies to Berlin amounted to 
61°93 per cent.; Eaglish deliveries were 16°15 per cent. of total 
consumption. Total output of pit coal in Upper Silesia was 
19,586,152 t. in 1896 ; in Lower Silesia, 4,065,749 t. were produced, 
value amounting to M, 24,822,854. In those districts of Upper 
Silesia which do not belong to Germany, 9,222,378 t. pit coal were 
produced, against 9,152,237 in 1895. 

There were twenty-eight blast furnaces in blow in Silesia, cut of 
thirty-seven existing, producing 615,419 t. pig iron, le mene 
531,677 t. in the year before. The number of persons employed 
in the pig iron industry was 3659, against 3836 in 1895; of 
these 661 were women, against 599 in 1895. The consumption 
in ore was 1,000,487 +., against 966,781 t. in the year before ; 
consumption in foreign ore was 25 °4 per cent. higher than in 1895. 
Production in forge pig was 23,553t. higher than in 1895, in 
basic output rose 49,151 t., in foundry pig 14,769t. Production in 
Bessemer has decreased 277 t. Total value of output in pig iron 
rose M. 5,272,565 against 1895. Deliveries on local account 
amounted to 623,585 tons, sgainst 545,688 t.; to Austria-Hungary, 
2765 t. were exported, against 16,059 t.; to Russia, 820t., against 
1876t. The number of iron foundries in Silesia was 25, where 
2373 men were employed, who received M. 1,782,675. Deliveries 
amounted to 51,897 t., inst 40,425 t., worth M. 7,091,458, 
against M. 5,693,492 in 1895. The 19 rolling mills employed 16,189 
men, against 14,391 in 1895, total sum of wages amounting to 
M. 12,441,008, against 10,873,832; a man receiving M. 801°4 on an 
average - annum, a woman M, 287°8, while the average pay of 
a boy is M. 339 per annum. The make in railway material has 
increased 4565 t.; in rails, 5500; in heavy plates, 9043 t. more were 
produced ; in sheets, 6865+. The 23 zinc works ar 6002 men 
and 1671 women ; total sum of wages paid was M. 5,357,095, 
There were 98,323 t. raw zinc, 10,666 t. cadmium, and 1113 t, lead 
produced in Silesia in 1896, total value being M. 29,782,274 five 
ag pe zine plates, and — 741 persons, who receive 
M. ,328 annually. Output was 39,488 t. zinc plates, 524 t. 
lead, and 526 t. dross of zinc, value of production being 
M. 12,819,051 for plates, M. 107,979 for lead and M. 79,220 for 
secondary products. In the lead and silver industry 610 persons 
were employed, receiving M. 415, annually. Total 
value of output, which consisted of 20,438 t. lead, 2173 t. litharge 
and 8642 t, silver, is estimated at M. 5,885,116. ' The mining and 
metal industry of Silesia has, accordingly, ~—_ ed, d the 

year, 189, 103 in 208, the sum 


preferred. German export has remarkably im 


»xpense of other countries, Lead, for i which was for- 


merly chiefly supplied by France, is now im 

but es from Ttaly ; Likewise in tools and ocks the Germans are 
i from year to year, although Belgium and France are 
a'so doing le in these articles to Turkey. Metal lamps 
chiefly come from Germany ; total value of im in lamps to 
Tarkey is estimated to amount to 400,000f. to 500,000f. for 1896, 
Austrian export in pen-knives and common razors to Torkey 
amounts to more than 350,000f. Tin articles are supplied by 
England and France ; blue enamelled goods chiefly come feom 
Koumania ; only the best sorts are imported from Austria. Metal 
buttons are im from Germany ; those for the army come 
from Bohemia. In arms, last year’s consumption has been com- 
paratively small, the Customs-office not permittirg export to the 
provinces, t 5 

Value of import in iron and steel articles to the paris of 
Adrianople is estimated to amount to 300,000f. for 1896, against 
250,000f. in the year before ; imports in ziac and zinc articles were 
worth about 40, 000F., against 35,000f, chief supplies coming from 
Germany and Belgium, Austria exports scrap iron and finished 
steel articles. Inthe Salonica district, value of importin merchant 
iron, hoops and girders, in plates and in nails of all pay YT the 
latter coming from Austria, may be estimated about 850,000f. for 
1896. Import in iron tubes from England and Belgium — 
last year’s value being 52,000f. Iron stoves are chiefly importe 
from Belgium and Austria, the value last year amounting to about 
18,000f. In table and dessert knives, as well as in tea-spoons and in 
trays, Austria is doing a fair trade to Tarkey. 

To Swdschak Scutari iron manufactured goods are, as & rule, 
eae from Trieste, being of Styrian production ; only in nails 
Be make is preferred. . 

ine French iron business has been rather quiet upon the week ; 
most establishments, however, remain well occupied, and quotations 
are pretty stiff. oY oe wea 

The principal departments of the Belgian iron industry are in 
fairly regular, though on the whole moderate, activity. The 
colliers’ strike is having a decidedly depressing influence on the 
iron trade, and several establishments are reported to have been 
compelled to limit their production owing to want of fuel. In 
order to keep the coke furnaces regularly engaged, coal has been 
imported from North France. In the Borniage the strike appears 
to be subsiding ; on Wednesday last week 1150 colliers again com- 
menced work, the number of strikers in that district now amount- 
ing to 15,000. The colliers, who had been counting on the aid of 
their confederates in the Centre, Litge, and Charleroi districts, or 
rather on the aid of all the Socialists in Belgium and other countries, 
are in great distress. 2. ok 

When compared to the trade that was done at this time last 
year, the present business on the Rhenish- Westphalian iron 
market is undeniably somewhat limited, but, taking it all through, 
chere has been a fairly steady activity maintained at the different 
works, and the tendency of prices is firm though not inclined to 
cise. Pig iron, as well as billets and blooms, remain rather quiet 
in demand, but quotations are stiffly maintained. Scrap iron is 
more easily obtainable than in the beginning of the year, and 
shows a slightly weakening tendency in price. Oa the malleable 
iron market the inquiry for some articles is pretty good, only in a 
few special cases a slight weakness in price and in demand was 
noticeable. In boiler tubes a very animated trade is done, while 
gas tubes are a trifle dull, The wagon factories remain, almost 
without exception, briskly occupied. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 13th. 


THE volume of business in iron and steel shows a decrease for 
the week, and in some articles lower prices were named. Large 
sales of Bessemer pig were quietly effected. Season requirements 
for Lake ores were covered. Heavy transactions in Alabama ig 
are postponed, Coke producers have « ffers for large quantities o 
coke for delivery during the rest cf the year. e general 
situation is about the same. Of course the absorbing topic is the 
course and probable effect of the bituminous miners’ strike, The 
lines have not yet been formed. The miners’ officials are putting 
forth great efforts at certain pivotal points to secure the co-opera- 
tion of miners. There is some inconvenience already among the 
smaller industries between Pittsburgh and Chicago. So far the 
miners have the advantage, and should 20,000 now at work quit, 
the situation would at once assume a serious aspect for consumers, 
Pig iron production would suffer, but this would be no harm. 
Alabama iron interests are outside of the field, and so are 
the consuming interests on the Atlantic slope. A favourable 
feature in our railroad affairs is that several reorganised companies 
have begun paying dividends. Reorganisation is going on in 
other allroad properties, and it is probable they will be put on a 
paying basis soon. The trend isin the right direction. There is 
also an extraordinary demand for municipal bonds, the sales for 
investment in this city for June being 20,000,000 dollars. The 
accumulation of wealth is being felt in this direction. The summer 
rash of orders of iron and steel for autumn delivery is still out of 
sight. The fact is our capacity is enormous, and no one antici- 
any such a rapid growth of demand as to affect prices. People 

ave almost become weary of waiting. We are assured there is an 
abundance of capital, idle and anxious to earn certain dividends, 
but conservatism plays a very important part in its management, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: Rich 

Hamm to the Invincible, George A. Haddy to the Rupert, Charles 
Dawe and Charles H. Pellow tothe Vivid, to date July 17 ; Thomas 
Agnew to the Nile, todate July 19; and Nicholas Meaden to 
Chatham Dockyard, undated ; George Parsons to the Theseus, 
and A, Spalding to the Wildfire, additional, to date July 19; 
Thomas Rule to the Vivid, additional, to date July 18. Staff 
Engineers: C. H. Steward to the Pembroke, additional, to date 
July 19; John S. Fussell to the Collingwood, to date July 17; 
William Lonnon to the Triumph, to date July 19; and James J. 
Stewart to the Endymion, undated. Chief Engineers: William 
V. Juniper to the Pomone, undated ; George L. R. Perkins to the 
Pembroke, additional, to date Jul 19; Martin Stuart to the Vivid, 
additional, to date July 21; and Henry P. Venning to the Rain- 
bow. Engineers:—Sidney J. Drake to the Locust ; Thomas C. 
Morris to the Seal, Henry Toop to the Panther, William G. Glan- 
ville to the Wolf, Charles W. J. Bearblock to the Express, Alfred 
H. Moysey to the Swordfish, William C. Morcon to the Contest, 
all to date July 19 ; William S. Frowd to the Victory, additional, 
undated ; James R, Roffey to the Victory, additional, to date July 
17 ; John D. Wilson to the Victory, additional, to date July 17; 
David J. Carruthers to the Vivid, additional, undated ; and Wm. 
G. reg oe to the a to date July 20; Ernest D, Mallinson 
to the Wildfire, and John H, Jenkin to the Assaye, to date July 








was no alteration to report in G! w warrants or in Middles- 
brough pig, and prices remain. West Coast hematite and Kast 


830 , 
elon paid being M. 79,529,347, 78,153,723 in the year 


19, Assistant Kagineers : Vernon A, Ter Veen to the Cossack. 
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BRICK PAVING FOR CARRIAGE 
WAYS. 


Mr. JoHN T. Eayrs, M. Inst. CE, F.SI., 
read a paper on this subject at a recent meeting 
of the Association of Munici He Bagineors. 

The author, in dealing with this hese gives 
an account of brick paving as adapted for the 
paving of carriage ways, and after describing the 
nature of the clay used for the manufacture of 
vitrified brick, proceeds to set out the qualities 
necessary in bricks in order to render them suit- 
able for this class of work. 

He states that brick paving was laid in Holland 
about 150 years ago, but within the last twelve 
or.fourteen years it has been introduced into 
America, where it is making rapid strides in 
public favour. 

The different tests to which the bricks are sub- 
ject, such as absorption, specific gravity, trans- 
verse strength, crushing and abrasion, are dealt 
with very fully, and the author considers that 
the absorption and abrasion tests are the most 
important, the one as indicating the liability to 
disintegration from climatic causes, and the other 
as showing the amount of wear "and tear the 
bricks will bear when subject to horse and wheel 
traffic. 

He then proceeds t> describe the practice of 
American engineers in laying the bricks, and 
deals with the foundation of the roadway, which 
should be of cement concrete, on which is laid a 
sand cushion for the reception and bedding of the 
bricks, which are then laid with close joints, end 
for end and side to side. He points out that the 
bricks are sometimes laid diagonally instead of at 
right angles with the curbs, and this is also done 
at intersections of str: ots. 

Before any filling cr grouting is done, the pav- 
ing is rolled either with a steam-roller, horse- 
roller drawn by manual labour, or hand rammed, 
the weights generally used being fully set out. 
The filling or grouting is then done, the material 
employed being either pitch or cement grout. 
Particulars are also given showing the length of 
roads paved in certain selected cities, some having 
sixty to seventy miles paved with bricks. The 
time during which it has been laid, and the 
opinions of American engineers, are given as to 
the probable life of the paving, which may be 
taken as from fifteen to twenty years, although 
a great many give a much longer life. 

The author points out that some of the earlier 
paving was laid on the natural earth, or without 
concrete foundations, and describes two cases of 
failure of the paving from this and other causes, 
The advantages of brick as compared with granite, 
asphalt, and wood, are set out, and the general 
concensus of opinion in America is that brick 
paving for roads is rapidly growing in public 
favour, in some cities replacing asphalt, and in 
others wood biocks. 

There are three appendices, containing ex- 
tracts from papers on the testing of vitrified 
brick, and specifications for paving as adopted in 
Chicago and Indianapolis, 

The author expresses the opinion that, although 
first-rate bricks are made in this country, more 
might be done in improving the quality if Eng- 
lish manufacturers would devote themselves more 
to the technical study of the subject of brick- 
making, which has been somewhat neglected. 
He also considers that the question of brick pav- 
ing for roadways is one which merits the atten- 
tion of English municipal engineers. 








SHIPBUILDING RETURNS.—“ Lloyd’s Register” 
shipbuilding returns for the quarter ended June 
30th last, show that, excluding warships, there 
were 435 vessels of 871,661 tons gross under con- 
struction in the United Kingdom at the close of 
the quarter ended June 30th, 1897. The present 
returns exceed those for last quarter by 43,000 
tons, and are the highest which have been re- 
ceived since December, 1889, 


THE KENNINGTON-ROAD BaTus.—The following 
description of the electric lighting of the above, 
which were opened by H.R.H. the Prince of 
Wales, on the 9th instant, will be of interest. 
The supply is obtainable either from the generat- 
ing plant which is placed in the basement of the 
building, or, so far as concerns the incandescent 
lamps from the mains of the London ElectricSupply 
Corporation. Steam for the engines will be taken 
from the boilers which are used for heating the 
baths, the pressure being 90 1b., there being three 
Lancashire boilers at present installed. There are 
two sets of engines and dynamos, one being of a 
direct coupled plant consisting of a Peach engine 
and Parker dynamo, good for 300 amperes at 110 
volts, the other a belt-driven plant, comprising a 
Marshall horizontal engine and Parker dynamo, 
good for 70 ampéres at 110 volts. Sixty cells of 
the Blot type serve to supply the day load; 
these are charged from either of the two dynamos. 
They are divided into sections of twenty, and the 
switchboard is arranged so that any two sections 
may be charged at one time. In discharging the 
three sections are in series. Thus the cells can 
be charged in parallel with the lamps without the 
use of the usual back electro-motive force cells, or 
external resistance. The switch-board is pro- 


. vided with Weston ammeters and a Kelvin volt- 


meter, while in addition to the usual switches 
there is provided a main change over switch for 
connecting to the street supply mains, The 
lighting is effected by two 5-ampére arc lamps of 
the enclosed type placed outside of the building, 
whilst about 480 incandescent lamps, 8 to 
32-candle power, are used for the internal light- 
ing. For ventilating there are to be used seven 
electrically-driven fans, by Matthews and Yates, 
each having its own separate circuit. The whole 
of the wing is encl in iron pipes, which have 
been specially treated inside to protect the wires, 
and to obviate the rusting to which the damp 
atmosphere of baths renders ordinary pipes par- 
ticularly liable. Special draw-in and joint-boxes 
of cast iron have been adopted throughout, so 
that any circuit may be withdrawn and replaced 
when so required, a special — having been 
made of keeping all joints at t boxes to facili- 
tate inspection. The electrical part of the instal- 
lation has been carried out by Messrs. Geipel and 
Lange, successors to Messrs. Paterson and Cooper, 
of Victoria-street, Westminster, under the 
snperintendence of Mr. A. Hessel} Tiltman, 
F.B.1.B,4, 








THE PATENT JOURNAL. 
Condensed from “<The Iustraied Ofteiat Journal of 


Application for Letters Patent. 


*,* When inventions have beer been “communicated” the 
“name and addréss of the communicating party are 
’ printed in italics. 


6th: July, 1897. 
bg CigaReTre-Makine Duvice, C. H. Brunswick, 


mdon. 

16,096. Batt Brarines, G. J. 8. Collins and G. W. 
Schwartz, London. 

16,097. TRANSMITTING Power, A. Menesdorffer and E. 
C. Elliott, London. 

16,098. Screw Pro: T. Pounds, London. 

16,099 Ick-makina Apparatus, W. Firman.—(B. 4. 
Firman, Cape Colony:) 

16,100. Wixpow Fastener, P. H. Barth, London. 

16,101. SasH Fasteners, P. W. H. Gray, London. 


7th July, 1897. 
16.102. Cycte Tox Cups, C. H. Breakwell, Birming- 


16, “worl Extracting PrecipiTaTeD Siupag, E. W. Ives, 
erby. 
16,104. Toy Ween, J. J. Whittaker, Accrin, 
Lancashire. < ome 
ae Se for Haneine ARrricies Upon, E. J. Long, 


in. 

16,106. Spanwnexs, J. Barlow, Nottingham. 

16,107. Rotiers, J. Titley, Bilston, Staffs. 

16,108. TELEPHONE INTERCOMMUNICATION, J. J. Mann, 
Manchester. 

16,109. CaLenpeRine, J. J. Mann and C. Follot, Man- 
chester. 

16,110. ‘ethan bg Meters, J. Hawkyard and J. Braddock, 

anc! 
15,111. Rarpway Foo Sienaxuine, J. and R. Sharples, 
anchester. 

16,112. Fotpinc Parcen Carrier, H. W. Heaton, 
Rhode Island, U.S.A. 

16,118. Borrnk-HOLDING Casz, J. J. and E. 8, Chavasse, 
Birmingham. 

16,114. CLips, we ol Sturgess, W. Ashcroft, and M. BE. 


ird, ng’ 
wes FEED-WATER Appuiances, H, Lang and F. Wedel, 
16, as ‘Commnossamen Automatic Loox, T. E. Edling- 
m, Gainsborough. 
16,117 . Cuarn Gear, G. Newman and J. Mather, Earles- 


town, cs. 
16,118. Pepats, W. Griffiths, Birmingham. 
16,119. Lusricators, W. Griffiths, Birmingham. 
16,120. Boor-Trez, H. 8. Wyld, London. 
16,121. CicareTTe Macuines, The Eureka Machine 
Company, Limited.—_(A. ZL. Munson, United States.) 
yg nce Savinc Vessers at Sza, H. W. Ibbotson, 


by Burvone for Cycoie Rivine, H. W. Ibbotson, 

mdon. 

16,124. Device for Use of Invaxips, T. E. Williams, 
Bi ham. 


16,125. SHOULDER-PADS, E. A. 8 MacMunn, London, 
16,126. Pweumatic Trres, W. 8S. Mappin, Twickenham, 


Middlesex. 

7 Gop oni op 8. Curteis and J. E. Chaster, 
ithamstow, Essex. 

16,128. Srups, E. ed Lantos, 

16, 129. SasH Fasteners, F. J. Bryant, London. 

16,180. Hooxs for Use in Sarps Casins, W. 


don. 
16,131. Sash Fasteners, H. G. Gregg, London. 
16,182. Burners, F. Stadelmann and Co., Ltd.—(K. 
Thurnauer, Germany.) 
—— LEVER Guan, f. Castell and W. E. Fearnhead, 
= Menoraz Licut Decorations, A. A. Pollock, 


We 
16,185. Motors, C. J. Bell, London. 
16,186. VeLocipeDE SApp.Es or Szats, L. F. Palmer, 


London. 
i. eee, &c., Cur Cuarr, 8. Trewin, Watford, 
e 

16,138. Gear Casxs, J. V. Pugh and H. Davenport, 

mdon. 

16,139. SigNALLING, C. D. Abel.—(La Société Industrielle 
des Telephones Constructions Electriques Caoutchoucs 
Cables, France ) 

16,140. Banca Sash Fastener, D. Anderson, 


Londo: 
16,141. i for Draawine Curtains, K. Riesterer, 


mdon. 
16,142. Wispow Sash Fasteners, J. 8. Todd, 
London. 

16,143. Factiratinc the Formation of Brancu 


Jomts between Pires and Cooks, M. Watson, 
London. 
16,144. gu for Boors, H. Hall, Westcross, Glamor- 


gans! 

16,145. Fut, A. George, London. 

16,146. CAR-OPERATING MecuanisM, B. J. B. Mills.— 
WW. McMahon, United States.) 

16,147. CazmicaL Propuction, 8. Rosenblum and 8. 
Rid ndon. 

16,148. Preventinc Pitrerinc, &c., E. Boardman, 
London. 

16.149. Drivinc Mecuanism, 8. and A. A. Waters, 
Tunbridge Wells, Kent. 

16,150. Hop-wasHina Macuines, W. Lambert, Hore- 
monden, Kent. 

— Movements, F. W. Golby.—{(W. H. Arcona, 

eT Man: 


16,178. Brake, J. Taylor, ann jag -Tyne. 
16,179. Ramway Gratn Van, J. Whittle, Chorley, 


16,180 Borrne Sroppers, J. Cassany, sen., Man- 


16,181. Corrina frees, F. Bosshardt.—(“ Fabrique 
de limes et meulerie & vapour” [A. 


Germany.) 
161 Bree Bicyeie Stanp, J. L. Crosland, Not- 
tingham. 


16,188, Hinoxs. A. G. Wild, Sheffield. 
bag sel gs for Om Motors, A. B. Godrfj, Man- 


ester. 

16,185. Avromatic Sprixciers, 8. Walker and A. H. 
Witter, Radcliffe. 

= Corrie Corps, R. H. N. Sellar and A. Whyte, 


1 or Waren Heaters, R. F. Ballantine and W. 8. 


Bradford. 
16,189. WHxxs, J. McConechy, Glasgow. 
16,190. Fretsanve Fasnics, C. Wood and E, Michaelis, 


16,191. Pedie Fisres, J. H. Gartside.—(J. J. 
Romann, France.) 
—_— Inpicatine Waste Borier Gases, C. Day, Man- 


16408. Gas and O1 Moror Enornes, J. Dugill, jun., 


ester. 
16,194. Gussers, J. A. Robertson, Dumfries, N.B. 
16,195. Rotary "Moror, R. Barthelemy, eee 
16,196. Warer Cyoiz, F. Wuggenig, 
ba Winpow Frame Carvine, C. a 


16,198. Tires, 8. H. James, London. 

ggg Sase Fasteners, &c., T. Williams, 

16,200. SasH Fasteners, O. Cox and E. Angove, 
on 


on. 
16,201. Suspznper for Bicycies, W. H. Hillsdon, 

mdaon. 
16,202. Cycte Mup and Dress-auarp, G. Hayes, 


London. 
16,203. Cire Atracument for Boots, &c, R. Bax, 
mdon. 
16,204. Winpow Sasa Fasteners, D. Jenkins, London. 
16,205. Sarety Pocket, M. M. , London. 
— Expwosive, G. de Wolf. —(B. ¢. Pettingell, 


16,207. Wenioas Instruments, H. Brooks and A. 
London. 
Gicarerrss, A. J. Bou't.—(@. A. Jasmatzi, 


Gavia yy.) 
16.209. Pausems for Dentau Piarss, O. R. Wehrmann, 
London. 
16,210. Spanners, F. Mitchell, Westerham, Kent. 
16,211. Sasn F. C. 8. Huess, London. 
16,212. Sasu Fastener, R. H. Bardo, London. 
16,218. Bopy Servome for Bicycte Rivers, H. A. 
, London. 
16,214. K Movement, A. Mason, London. 
16,215. Typzwritine MacuHINE, A. Allan, lasgow. 
16,216. Sarety Lerrer-Box, CO. Hughes, ‘London. 
16 217. Cycromerers and INDICATORS, 6. W. G. Little, 


London. 
16,218. Rocx D J. R. Schram, London. 
16,219. Prez Jomnts, W. Durrant, London. 


16,220. aes ILLUMINATED Sians, W. T. Bell, 
sa Pm , or Cootisa Arr, J. G. Calvert, 


mdon. 

16,222. Tureapinc Loom Sxuurtrizs, J. G. Calvert, 
London. 

16,228. Cyotz Tracks, J. B. Hansler, London. 

16,224. Carrizrs for aac J. A. Swanson, London. 

16,225. TeLePHonss, J. E. O. Kumberg, B. F. Krantz, 

and O. N. Stewart, London. 

16,226. WasHING MACHINES, [A Weil, London. 

16,227. Pyevumartic Tires, R. E. Phillips.—(H. J. Jacobs, 
United States.) 

16,228. Grinpine and Suarpenrse, J. W. C. Kleeberg, 
London. 

16,229. Hosts, A. B. Blackburn and W. L. Spence, 


London. 
16,280. CLosine Borties, Betts and Co., Ltd., and W. 
immy, London. 
16,281. Rotary Steam Borer, F. Hansen, London. 
16,282. Carponaceous AcEnt, H. Hem) a London. 


16,238, Carponic Actp REcEIvVER, A. ag Sere London. 
16 po coma MecuanisM for Cyoixs, J. Harrington, 
ondon. 


16,285. Wipow Sasuxs, W. P. Thompson.—(@. Moore, 
United States ) 
16,236. Snap Hooks, F. Wcoi and R. Poole, Liverpool. 
1 po Cootina Apparatus for Bger, B, Gerlach, 
mdon. 


16,288. Drive Cuan, A. Appleby, Birmingham. 
16,239. Hanpies for Cyoxes, J. Higginbottom, Liver- 


poo! 
16.240. Tuse Sockets, R. Berthold and 8. Liwenstein, 
London. 
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16,241. A Price Ticker Houper, W. Potter, London. 
16, a Fo ua Buinps to ROLLERS, A. C. Cafferata, 


16,248, ns OrLINDER Copyina Macuing, F. H. Drake, 
ion. 

16,244. Kieroscorss, J. Hamer, Halifax. 

16.245. Weavine Looms, E. Hollingworth.—{W. Wattie, 

United States.) 
~ 246, Crornes Wasuer, J. W. Brown, Eccleshill, 
ear Bradford, Yorks. 
16,% 247. Jormnts of Curtain Arms, A. H. Assinder, Bir- 





y-) 
16,152. Beers, E. J. Biggs and H. Fisher-S 5 
ondon. 
16,153. Burner, A. E. Bawtree, London. 
16,154. PRESERVING PERISHABLE ARTICLES, J. A. Parker, 
Liverpool. 
16.155. Ink-pistRIBUTING SurFaces, G. H. Adshead, 


on. 

16,156. Sasues, J. E. - — 

16,157. Sasn Fasteners, H. G. Resden, es 

16, 1158. Compmration LuacaoE Lasets, F. H. Parrot, 
Lon 

16,159. Moutpine Macuing, R. Haddan.—(C. Valcke, 


16,160. 160. Cyctz Drivine Gear, OC. Selka, jun, and W. 
Kuss, London. 

16,161. Rotary Pumps, R. L. Gurden, ag 

16, 162. WHerets for Stuent Rartway, W. H. 
London. 


. Turner, 


8th July, 1897. 
16,163. Fastener for Winpow Sasues, G. Watts, 


16,164. Winpow Sasu Fasteners, J. O. Rowland, 
London. 

16,165. a Kiuys, 8. H. Couper and 8S. McDougall, 

anc’ 

16,166. ok Beene EscaPe of Dreas, W. C. Nangle, 
Gu ildford, Surr 

16,167. CRICKET Socamme Inpicators, G, Alderman, 

Birming ham. 


16,168 Eeupine Booxs WirHovut Sewine, L. Pond, 


Swansea. 
16, _ Curr for Hotpinc TumBLeERs, iam and 
, Ltd., and G. L. Watson, 
16, nt. LugcacE Lassi, J. W. a 
16,171, Exposinc PHOTOGRAPHIC FILMs, —) Adams, 


thsea, 

16,172. Formine Hypravuic Leatuers, W. G. Gass, 
Great Lever, near Bolton. 

16,178. Boor Lasts, J. Wade, Leeds. 

16,174. Re Rotary Enorves and Pumps, R. Russell, 


16,175. Savree: Box Mrcuanism, E. Hollingworth.— 
(W. Wattie, United States.) 
16,176. Music Sroon and Castner, W. McCormick, 


G 
16,177. FInisHina Warerrroor Fapnics, B. Cohen, 
Manchester. 





16,248, Socks or Insoxes of Boots, 8. Newton, Man- 
16,249, _ BALL-BEARINGS, A. L. Armour, Gateshead-on- 
16.980. Movina Rattway Sienats, P. C. Jones, Guild- 


ord, Surrey. 

16,251. Rezts for Reerina Yarns, W. T. and J. H. 
Stubbs, Manchester. 

| Guar for Cycizs, G. T. Appleby and OC. Horn, 

16,258. Beartnos for Cyrotzs, G. T. Appleby and C. 
Horn, Hull. 

16,254. Lisorypz Macuinzs, W. J. Thorneloe and T. 
I. Hardy, Rochdale. 

16,255. ADMINISTERING Barus, 0. Junge.—(N. A. Ren- 
strom, United States. 

16,256. Hawpixs for Bicyc.es, G. H. Richmond and J. 
Crowther, Manchester. 

16,257. Compounn for Prevention of Dust, W. Thom- 
son, Manchester. 

16,258. Puzzux, H. R. Kerr, Sue, 

16,259. Automatic DistriputoR of Gas, E. P. de 
Fouquier, 

16,260. CemEnt BuILDING MATERIALS, E. P. A. Hugues, 
Brussels. 


16,261. Furnaces, J. Martin, Manchester. 
16,262. SWIVELLING of FOLDING Doors, J. E. Lucas, 


mndon. 
16,268. Parer Mit Tus Sizine, J. Foulis, Mussel- 
burgh, N. 


16,264. Lr eg prot mn Mercuanum, E. 8. and P. 8. 
J. Burchett, 

16, 265. COLLAR Grouse, E. A. Beaumont, London. 
16,266. Frames for Vetocirepes, W. J. Read, London. 

16,267. Prepaip Gas Meters, The Company 8. Elster 

16, snd C, Semana a i 

TOH-BOXES, T. 

16,269. Braxss for Cyouzs, "Richmond, ey ee ol 

16, 270. Game of Sx111, W. ‘Hill, ‘gy 

16,271. Presstno Appiiances, W. D. Ford, Glasgow. 

16,272. Ovrean far Ovamane’ 1ite4s130 Boxes, J. 8. 


16,275. Game, 7.8. — 
oar. Toy, J. 8. Beeman, 
16,277. Ventitators, J, 8. "Beeman, London. 








16, ne Hope for Canvas. SraercHeEns, J. 8. Beeman, 
16,279. ‘ ELECTRO- MAGNETIC APPARA’ R. Wi 
gts . ty _ 
— STRENGTHENING GENERATIVE Oagcans, J. Hayes, 
16 Eos Vatve for Przumaric Trees, C. H. Rosher, 
16,282. ‘DaxpoEn for Cuemicat Powpers, C. Cockson, 


16,283. dc Dome, @. k. Hughes. — (EB Sperber, Germany ) 
16,284. Measurine and Detiverinc Fiuvuips, P. G. 
Challiss, on. 
go Seay Gatuerixe Gass, W. F. Atten- 
don. 
R. Weiss, London. 


16,286 ccspnsiies Shoctinginn 
16,287.. Foor- Rests for VeLoctpepes, W. ©. Lea, 


ndon. 
16, pnetins Non-SLippine Preumatic Trees, H. E. Walter, 
pal 
“s 289. Feoxans for Crcarerrss, J. Davidson and W. 8. 
urray, London. 

16 mt Prrgs, C. Challoner, London. 

16,291. Wiepow Sas Fasteners, 
London. 

16,292. Privrers’ Rotter Composition, W. J. J. 
Hawkins, London. 

16,298. Winpow Sasn Fasteners, J. R. Jones, 
London. 

16,294. Sas Fasteners, A. W. Cleverly, London. 

16.295. Brpstgaps, G. A. Phillips ana F. R. Baker, 
Birmingham. 

16, ~_- Dsivine Cuarns, G. A. and H. P. Phillips ind 

F. R. Baker, Birmingham 

16,297. Lza Guanp, H Savage, Birmingham. 

16,298. Buttons, E. Fcster, London. 

16.299. PenHoLpers, P. R. J. Wiis. —(M. W. Patton, 
United States ) 

16 3(0. Ornamentation of Surraces, B. Creswick, 
Birmingham. 

16,301. fon Fastener, T. Bennett, London. 

16,802. SasH Fastener, R. Packer, London. 

16 308. Stuns, C. J. Priestley, London. 

16,304. Swirtcnes, H. C. Gover and C. F. Prector, 


ndon. 

16,305. Fastentna for Jar Lips, A. J. Stone and E. F. 
House, London. 

16,306. METHYLPHENMORPHOLINE, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 


W. E. Freeman, 


Germany.) 
16, ‘se BREECH-cLosInc MrcHanism, A. F. O. von 
gezd, London. 
16, 308 Cars for Boots, 8. Dreschfeld and 8S. Halber- 
stadt, London. 
16,809. ComBINATION aaa for Vacuum Braxes, J. 
resham, Manc’ 
"16,810. Gananseseman> Veurcies, R. V. Tatin and 
5. A. Tanitre, London. 
16,311. Hanp Prorectors, OC. H. Gleim, London. 
16, <= Sreerinc Hanpwes for Cyrcuizs, E. A. Maund, 
Red House Park, near Ipswich. 
16, i818. Pevuaric Tings, J. Iddon and J. E. Baxter, 
ndon. 
16,814. StopreRine of Bortizs, T. F. Raby, London. 
16, 815. INCORPORATING SUBSTANCES into PapERr, 
Schulte, London. 
16,316. Auromatic Car Fenpers, T. R. H. Johnson, 
London. 
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16,317. Fasteninac Boot Laces, W. H. Longsdorf, 
London. 
16,818. Fitine Papers, W. J. Green, London. 
16,319. Bicycizs, N. A. Aubertin, London. 
16,820. Crostna of Sprices in Wire Ropsgs, J. Pullen, 


ndon. 
16,821. Fastentnes for Traces, T. C. MacCormack, 
orthampton. 
16,822. Water Borter, J. Roger and W. H. Bulloch, 


London. 
gt Tea and Correz-pots, O. Eastwood, Elland, 


orks. 

16,324. Hycienic Screens, J. P. Ryan and W. H. 
Elliott, Thurles, Co. Tipperary. 

“~ see SUBMARINE CaBies, 8. Z. “de Ferranti, Hollia- 


16,826, Dovon Weicuine Macuing, A. Graham, Man- 

chester. 

16,327. Copyinc Apparatus for Puoroararns, E. 
tihler, Manchester. 

sy oe Tap or Cock, W. Thomson and 8. F. Alderson, 
maon. 

16,329. CvoLe Brake, T. Woodward, London. 

16, 330. Bucket, W. Dempster, Falkirk, N.B 

16, 831. Lessenrxc VrsRaTION in Cycies, R. J. Smith, 

Rathgar, Ireland. 

16,382. Curr Hotpsr, W. M. Attewell, Nottingham. 

16,838. Cyciz Lamps, F. J. Edgington, Birmingham. 

16,334. Cootine Breszr, J. C. Black, Glasgow. 

16, 885. CyvcLE SADDLES, C. G. Elliott, ss 

16,836. Suarez of Iron or Sree. Bars, N. E. Peck, 


iw. 
16,8387. INTERNAL ComBusTion Enornzs, A. Harcourt, 


mdon. 

16,338. ~~ armas Compounn, E. Wadham, Newcastle- 
on- 

16,839. Drmano-m.noraso Macurnes, G. Cheffey-James 
and H. P. Ward, Sheffield. 

16,340. Row1na-BoaTs, E. Allnut, London. 

16,341. Comn-FREED MecuanisM, A. E. Box and H. H. 


verpoo 
16,842. UpHotsterina Fasaic, H., E., and H. Daven- 
port, Manchester. 
16,848. PHoroorarHic Print Wasuer, BE. G. Bird, 
Bisho Waltham, Hants. 
AKING ACETYLENE Gas, J. and B. Aykroyd, 
Bradford, Yorks. 
16,345. Wixpow Frames, W. J. Davis and BE. Field, 
Birm ham. 
16,846. co oa Smoke, J. Seedhouse, sen., and J. 
See jhe: 
16,847. Cur i eonton W. Nelson and J. E. Harrison, 
Blackburn. 
15,348. Puzzizs, A. Hunt, London. 
16, a Sramp Arrrxinc Macuines, 8. Tousey and E. 
che Long, London. 
16,350. Erecrric Com, W. Thomson, Baron Kelvin, 


16,351. Cvore Sappies, A. and L. Myers and F. &. 
er, Birmingham. 

16,852. Furnaces, G. H. Biddles, Leicester. 

16, 853. ——— Vacuum Lock, T. E. Edlington, 


boroug’ 
—_— Rattway CarriaGE Piatrorms, E. Mosnat, 
ru 


16,855. Acruatinc Gear for VeLoctpzpszs, E. Jung, 
r le 

16,356. Sronz Guarp for Bicycrzs, J. J. Eevtz>, 
Brussels. 


C. E. nog a Brussels. 


16,857. ENVELO! 
URNERS, W. 8. Sergeant and F. 


16 858. Pararrin 
Windham, London. 
16,359. Sranp for Bicycxzs, T. Best, London. 
16,360. ManuractursE of Huss, H. W. L. M. Bourke, 
London. 
16,861. AccumuLaToR Puates, E. W. Jungner, 
London. 
16,362 Exectrroprs of AccumuLators, E. W. Jungner, 
16 368. Hor Water Cracutatine Apparatus, R. R. 
Gibbs, Liverpool. 
s Appuiance for Ho.pine Doors, B. Buckley, 
an 
16,865. Werts for STEAM Rotiers, T. C. Aveling, 
Birmingham. 
—_ a for Ve.ocirepss, F. H. Addis, 
im 4 
16,867. Miners’ Lamps, W. Ackroyd and W. Best, 
16,368. Cuim~zy VENTILATING Cowt, A. Gillingham, 
16,869. SuPPorts for SIONAL Rops, A. G. Evans, 


16,870. Gas Cocks, O. F, Conthe, London, 
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16 371. Vatves, O. F. Conihe, London. 

16 372. Baxrno Pans, R. W. Parramore, London. 

16,873. Boor Manvracturs, W. H. Stevens and A. 
Baker, London. 

16 374. Anoie Geanine, A. J. Boult.—(R&. W. Jamieson, 
United States.) 

16 875. Meracric Latutne, A. R. Fordyce, London. 

1) 376. Orrer Boarps for Traw.ine, H. R. Mortell, 
London. 

16.377. Tires for Bicycies, C. H. and G. Greaves, 
London. 

15,378. Mecnawyicat Stoker, J. Hodgkinson, London. 

165 379. Propucrion of Asbestos Fapric, R. Klinger, 
London. 

16 880. Reeutatine the Ienxrt1on Pont in O1L Motors, 
©, Ricci and J. H. Toulmia, London. 

_—, VesseL for Storinc Fcivips, C. del Proposto, 

ondon, 











lk 2. Soap, F. Becker and O. Wolff, London. 

15,383. RecuLaTiIne PHorocrapuic Fitas, E. B. Koop- 
ma.—{H/. Casler, United States.) 

16 384. Raistinc Water to Various Leve.s, A. Schie- 
felbein, London. 

ee or Stay for Bicycuies, L. P. Brandt, 
zondon. 

16,385. Exuiprtine Pictures, E. B. Koopman.—(H. 
Casler, United States.) 

16,387. PREVENTING Accipents, G. W. Wi'son, Glasgow. 

16,388. WeB-FEEDING MecuanisM, H. Casler, London. 

16,389. VARIABLE Sprev Gear, T. Myers, London. 

16.390. Viotins, &c., W. Hénings and F. Sommer, 

London. 

5.391. Macutne for Corrine Oot Carp, C. W. Hobbs, 

London 

16,392. New Winpow Sas Fastener, H. B. David, 


as. Jornt for SronrwaRE Draln-Pipes, J. McKenzie, 

ondon. 

16,394. Sash Fasteners, W. F. M. Hawkins, London. 

16,895. WHesxs, T. Judge, London. 

16 395. Wispow Sash Fasteners, E. W. Potter, 
London. 

16,397. Sasm Fasteners, E. T. Morgan, London. 

16,398. Furnace, R. Haddan.—(H. Colberg, A. Servet, 
and F. Amigo, 





16,399 Motors, C. Bracklow, London. 

16 400. Licatrnc Cicars and Cicarerres, F. Kent, 
London. 

16,401. Automatic SrTeerinc Gear, W. Peck, 


Edinburgh. 

16,402. Canpy Macurng, D. B. Detweiler, Hamilton, 
Canada 

16,403. orion J. Y. Johnson.—({ W. H. Hopper, United 
States. 


16,404. BotrLe-cHARGING AppaRaTus, H. _Ievers, 
London. 

os eats O. J. Lodge and A. Muirhead, 
naon 


16,406. MuLTI-cotouR Parintine, A. Boguslavsky, 
ndon. 
16,407. Exectric Licutinc Systems, C. Ormsby, 


ndon. 
— Movutps, H. H. Lake.—(W. H. Henay, United 
tates. 

16.409. Propeiitinc Vessets, A. M. Clark-—(A. A. 
Graham, United States.) 

16.410. Brakes, J. G. Accles, London. 

16 411. Moror, N. Seunier, London. 

16412. Asspestos Fasric, I. Blockner 
Temesviry, London. 
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16,413. Hanpcurrs, W. E. Edwards, M. E. Nee, and 
R. G. Roberts, Carnarvon 


and M. 


16,414. Wrspow Sas Fasteners, J. Fesemeyer, 
London. 
16,415. Winpow Sasa Fasreners, D. Roberts, 
London. 


16,416. Latcues, H. Beien, Barmen, Germany. 

16,417. Propettine Cycies, M. van Look, Cologne, 
Germany. 

16,418. Laszt Cure for Cycies, E. D. Hopcroft, 
Kidderminster. 

16,419. Brazep Fork Srves for Cycizs, A. Smallwood, 
Birmingham. 

16,420. Vatvr, A. Nicholas, Birmingham. 

16,421. Conrarners for Friusn Dustnrectors, W. 
Hanlon, Innishannon, Co. Cork. 

16,422. DiscnarGine Mup from WHeEts, E. E. Martin, 


ristol. 

16,423.‘ HoLpER for Hanorne Farry Lamps, J. B. Dyer, 
Torquay. 

16,424. Trres, J. Adams, J. and A. Sherwin, and H. 
Cotton, Hanley, Staffs. 

16,425. JacquaRD MercuHanisM, A. and S. Cousen, 
Huddersfield. 


16 426. Opnsect-pRawinc GavucE, J. H. Appleton, 
Oldham. 

16,427. AERATED and MINERAL Beveracss, T. O. Owen, 
Liverpool. 


16,428. EmpLoyinc Execrric Traction, J. W. and H. 
White, Liverpool. 

—_ Cuarrs for Raitways, H. W. Rice, Beeston, 
Notts. 

16,430. CettuLarR Tuse, E. Townsend and C. Lee, 
Heckmondwike, Yorks. 

16,431. Winpow Sasn Fasteners, G. A. Brookes, 
London. 

16,432. Weapons for Use by Cavatry, D. T. Laing, 
London. 

16,433. Buoyant Cioruina, L. 8 Bickley, London. 

16,434. Cycte Drivinc Gear, T. F. Peel, Corbally, 
Limerick. 

16,435. PRinTING upon EARTHENWARE, F. Ohnemiiller, 
Berlin. 

16,436. Piston for Squirtine Liquips, G. Reimann, 


erlin. 

16,437. HanpDLE Bars, H. Partington and J. McAulay, 
Glasgow. 

16,438. Brakes, F. B. Harper, Wolverhampton. 

16,489. Hats, H. A. Schmitz, Manchester. 

16,440. Meta Tvustne, J. H. Taylor and E.C. Wasdell, 
Birmivgham. 

16,441. Lanet, C. Baldwin, H. Boddington, C. Cliffe, 
and E. Walker, Leeds. 

16,442. ARTIFICIAL FLy, J. Baker, Grosmont, Yorks. 

16,443. Lamp Sockets, H. Bevis and J. Y. Fletcher, 

ndon. 

16,444. Targapinc Spokes in Wueets, J. Bradbury, 
London. 

16,445. ExTrncurisnHine Fire. L. Litynski, A. Rodakie- 


wicz, and F. Kurowski, London. 
16.446 Apparatus for Train SicNatiine, T. Elliott, 
London. 
oe Ecrctric Raitway Sicnauiine, T. Elliott, 
ndon. 
16,448. CraTes, A. W. Maxwell and A. E Anderson, 
London. 
16,449. SappLeE Supports for Cycies, A. Porter, 
London 


16,450. Boat Cuock, J. Ogiivie, London. 

16,451. Stocktnes and Socks, P. Taafe, London. 

16,452. Winpow Fastener, A. Merritt, London. 

16,453. Sasn Fasteners, A Thomas, London. 

16 454. Masu Ton Borrow, R. D. Bailey and L. P. Ford, 
London. 

16,455. Water Stitt, A. Brown, London. 

16,456. Bicycies, C. F. Cooper, Leytonstone. 

16,457. Winpow Fastentnos, T. Thomas, London. 

16,458. CoLLAPs1BLE Hanp and Face Guarp, J. Coxon, 
London. 

16,459. Szcurtnc Boats on Surps, C. J. F. de Vos, 

mdon. 
16,460. Steam Generators, E. P. Waggoner, London. 
ap cea Frame and Sasu, H. E. 8. Edmond, 
ndon. 

16,452. DeTacHaBLE Brake, J. H. Hawken, London. 

16,463. Drawer Knops. J. Boot, London. 

16,464. Grates, J. B. Petter, London. 

16,465. Tin-openER, E. B. Hayward, London. 

16,466. TREATMENT of Gape in Birps, C. Hopkins, 
London. 

16,467, Wasnine Macurnes, 8. J. Pett, London. 


16,468. Uritistsc Morive Power of Sawacer, D. G. 
Gordon, London. 

16,469. Fassic for Stirrentne Couiars, L. Feldheim, 
London. 

16,470. Rartway Sienazs, J. L. Lardner, London. 

16,471. Taste Urensic for Pastry, W. A. Fleming, 


London. 

16,472. Boors for Cyciine, T. Kettle and W. Foster, 
London, 

16,473. Pneumatic Seat for Cycies, C. G. Jacob, 
London. 

16,474, [nonin the Soues of Cioss, J. Hill, London. 

16,475. Wueets, R. Gills, H. Sinclair, and J. Howden, 
London. 

16,476. Taste Forks, L. Robertson, London. 

16,477. WasHaBLe Leatuer or Skins, J. L. Garcin, 
London. 

16,478. Resprratory Masks, F. Coquy and C. Michel, 
London. 

.479. Pocket Inxstanps, A. Griinewold and — 
Pfeiffer, London. 

16,480. Borries, A. Pass, London. 

16 481. Fasrenrnc Device for Neckties, H. R. How- 
land, London. 

16,482. Propucinc Grooves on Ossects, C. Nube, 
London. 

16,483. Dye-sturrs, O. Imray.—(7he Farbwerke vormals 
Meister, Lucius, und Bruning, Germany.) 

16,484. Banp Friction CLutcues, M. H.C. W. Farjasse, 
London. 

16,485. OPENING or UNFELTING WOOL, A. de St. Hubert, 
London. 

MovstTacHE- HOLDING Device, O. Michel, 

London. 


Carter, London. 
16,488. Cores for Excecrric Macuines, G. Westing- 
house, London. 
16 489. Fasrenrne Means for Core Puartes, E. E. Nolan, 
London. 
16,490. Frrg-RESISTANT MATERIAL, J. Stocker and H. 
Zander, London. 
16,491. Tires, R. Wapshare, London. 
16 492. Ratrtway Ratt Jornt, W. F. Weaver, jun., 
London. 
16,493. Batt Bearrnes, A. 8. Lavroff, London. 
16,494. Evastic Links for Carns, J. Thimon, London. 
16,495. Cotourntinc Martrers. J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 
16,493. CoLtourina Matrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 
16,497. Acropatic *TRAP-wORK" PERFORMANCES, J. 
Clifton. London. 
16,498 Wrypow-sasH Fastener, A. W. Latham, 
London. 
16,499. SHaLLow DrauGuTt ScCREW- PROPELLED VESSELS, 
F. and C. Clapartde, London. 
16 500. Rests for Cycies, A. J. Boult.—(J. Lamour, 
France ) 
16,501. PrREPARtNG CeREALS, W. J. Robinson and R. 
Robinson and Sons, London. 
16,502. Breap, W. J. Robinson and R. Robinson and 
Sons, London. 
16,503. RectiricaTion of Wings, A. J. Boult.—(P. £. 
Paulet, France.) 
16,504. Porntrna Rounp Metat Bars, J. H. Smith and 
W. Hasted, Birmingham. 
16,505 SrretcHine, Xc., Trousers, A. L. Newell, St. 
Albans. 
13th July, 1897. 
16,506. Drop-pows Bar for Fire-PLaces, J. Smith, H. 
Smith, and 8. Skerritt, Shettield. 
16,507. Brusugs for Sweepinc, A. J. Boult.—(J. F. 
Ebert, United States.) 
16,508. Stantinc Cranks, C. McR. Turrell and the 
Coventry Motor Company, Ltd., London. 
16,509. Hoppers of Pranorortes, J. Shaw, London. 
16,510. Frre Hose Bruinog, W. T. Slider and J. Matz, 
London. 
16,511. Darvine Apparatus for Cycugs, G. F. Priestley, 
alifax. 
16,512. Fountain Pens, M. J. Adams, Harrogate. 
16,513. Pasteurisine MILk, R. T. Hewlett, London. 
16,514. Lamp Trimmer, T. B. Norgate, Montpelier, 
Bristol. 
16,515. CycLe CLEANER, H. G, Miller, Norwich. 
16,516. Paint and Orner Brusues, A. Osborne, Bir- 
mingham, 
16,517. Pweumatic Trres, B. Lampbert, Birmingham. 
16,518. Faprics, F. W. Ashton and Co., Ltd., and E. C. 
Kayser, Hyde, near Manchester. 
16,519. Bicycies and Tricycies, T. R. Paxton, Burton, 
Westmoreland. 
16,520. Grinpinc AstTicmatic Surraces, G. and G. 
Prescott, Dublin. 
16,521. Puppiine Furnace, B. Talbot and 8S. Purcell 
Wellington, Salop. . 
16,522. Spinninc Macuines, M. Leach and J. Brindisi’ 
Bradford. 
16,523. Saws, J. I. Akam, Bradford. 
—— Macuinery, M. Leach and J, Brindisi, 


ord. 
16,525. Batt Beartnas for VeLocipepes, J. W. Ashton, 
Manchester. 
16,526. Stoves, E. L. Fletcher, W. Russell, and Fletcher, 
Russell, and Co.. Ltd., Manchester. 
16,527. Borers, H. Gohrig, Leeds. 
16,528. ENAMELLING Fire Cuay, W. Cliff, Leeds. 
ag om Propvucine Smoorn Prism Piates, J. M. Ewen, 
maon. 
16,530. Vanyinc ANGcuLARS for Prisms, J. M. Ewen, 
ndon 
16,531. DousLe Prism Piares, J. M. Ewen, London. 
16,532. Mountinc Pavement Prisms, J. M. Ewen, 
London. 
16,533. ComptnED Prism and Carppep Gass, J. M. 
Ewen, London. 
16,534. IRREGULARLY ARRANGED PrisM3, J. M. Ewen, 
London. 
16,535. Mountino Prism Piates, J. M. Ewen, London. 
16,536. ComBINED Prism Pavement, J. M. Ewen, 
London. 
16,537. BALANCED Prism Canopy, J. M. Ewen, London. 
16,538. Prism Licuts, J. M. Ewen, London. 
16,539. Mountinc Hexaconat Prism Licats, J. M. 
Ewen, London. 
16,540. Faaminc Prism Licuts, J. M. Ewen, London. 


16,541. Patsm Licuts for Winpows, J. wen, 
London. 
16,542 Framinc Prism Piates, J. M. Ewen, London. 


MounT1NG Prism Puiates, J. M Ewen, London. 
Prism Puiates, J. M. Ewen, London 
Frantno Prism Piatss, J. M. Ewen, London. 
Framino Prism Pcates, J. M. Ewen, London. 
16,547. Framinc Prism Piates, J. M. Ewen, London. 
16,548. ComMBINED Paism PaveMENT, &c., J. M. Ewen, 
London. 
16,549. Prism Licuts, J. M. Ewen, London. 
16,550. Prism Pcates, J. M. Ewen, London. 
5L. Prism Piates, J. M. Ewen, London. 
6, Licutinc Basements by Prism Winpows, J. 
M. Ewen, London. 

16,553. Framine Vautt Licuts, J. M. Ewen, London. 
16,554. Prism Licuts, J. M. Ewen, London. 
16,555. Pavement Licuts with Prism ReFLectors, J. 
M. Ewen, London. 
16,556. Prism Licuts for Canopies, J. M. Ewen, 
London. 
16,557. Prism Canopies, J. M. Ewen, London. 

8. Prism Licuts, J. M. Ewen, London. 
16,559. Moutp for Prism Licuts, J. M. Ewen, London. 
16,560. Prismatic Licuts, J. M. Ewen, London. 
16,561. Prismatic Winpow Licuts, J. M. Ewen, 


16,543. 
16.544. 
16,545. 
16,546. 











London. 
16,562. Paismatic Pavement Licuts, F. C. Soper, 
mdon. 
16,563. Prism Licuts, J. M. Ewen, London. 
16,564. PAVEMENT Licuts, J. M. Ewen, London. 
16,565. Sky-Licuts, J. M. Ewen, London. 
16,566. Prismatic PaveMENT Licuts, E. M. Ewen, 


16,568. Prismaric Winpow Licurs, J. M. Ewen, 
on. 

16,569. Paismatic Pavement Licurs, J. M. Ewen, 
ndon. 

16,570. Mountina Prism Licars, &c., J. M. Ewen, 


ndon. 

16,571. Framima Prismatic Licuts, J. M. Ewen, 
London. 

16,572. Paism Liauts, W. 8. MacHarg, London. 

16,573. Mountine Prismatic Licuts, J. M. Ewen, 
London, 

16,574. Prism Prates and ORNAMENTAL Guass, J. M. 
Ewea, London. 

16,575. Decoratep Paism Licuts, J. M. Ewen. London. 

16,576. OanamentTaL Paism Licuts,, J. M. Ewen, 
London. 

ag aa and CoMBINING Prisms, J. M. Ewen, 

mdon. 

16,578. Unitine Prism Sections, J. M. Ewen, London. 

16,579. ELEcTRO-GLAZING TiLe Sections, J. M. Ewen, 
London. 

16,580. ELEctTRO-GLAzino, J. M. Ewen, London. 

16,581. Mounting MgTAL-BouND 'TiLes, J. M. Ewen, 
London. 

16,582. Mountinc MeErta.-BounD Titks, J. M. Ewen, 
London. 

16.583. Compounp Licats, J. M. Ewen, London. 

16,584. CoLourED Prints or Puorocrapus, J. 
Collings, London. 

16,585. CarpBoarD, J. Luke, jun., Glasgow. 

16,586. TREATMENT of ALIMENTARY SvBSTANCES, J. 
Ho, , Glasgo 

16,587. FiauRED 
chester. 

16,588. Stace Evecrric Arc Lamps, J. V. Moinet, Glas- 


Ww. 


Ww. 
Woven Fasrics, T. Taylor, Man- 


gow 

16,589. Music Stoots, E. Ball, Birmingham. 

16,590. Type Serrina, G. Barker.—({L. K. Johnson and 
A. A. Low, United States.) 

16,591. Non-stippinc Boor Stups, G. H. Hopwood, 
Manchester. 

16,592. Tune Manuracturg, J. E. Slack and D. Rush- 
worth, Manchester. 

16,593. Macaine Cork Drawers. J. Beck, Liverpool. 

16,594. Pneumatic Tires, H. F. Price and W. H. 
Wooler, Weston-Super-Mare. 

16,595. SipHons and THerr AtraceMeEnNts, L. E. Hauk, 
London. 

16,596. Winpow Frame Sasu Lives, C. H. A. Cordes, 
Birmingham. 

16,597. Rotary Stgam Enornes, B. F. Murphy, Glas- 
OW. 

16,598. SELF-HEATING SOLDERING Irons, C. Holmberg, 


gow. 
16 599. WaTeR HeaTeR and Puririer, B. F. Kelley, 
London. 
16,600. CLeanina Sree., A. Sinfield and D. Bowes, 
London. 
16,601. Trousers ATTacHMENT, W. J. Green, Sudbury, 
Suffolk. 
— a for CycLte Sappies, F. W. Nicklin, 
ve . 
16,603. SeLr-acrina Winpinc Macuiyes, E. Laine, 
lasgow. 
16,604. Pseumatic Tires, T. McKinnon, G.asgow. 
16,605. INCANDESCENT Gas Licuts, W. Beal, Birming- 


am. 

16,606. Coat Boxes, A. G. Herbert and F. R. Baker, 
Birmingham. 

16,607. Lip Guarp for Cups, G. A. J. Schott and A. 
Wichard, Bradford. 

eo Printers Perrect Recister, J. Widdop, Brad- 


ord. 
16,609. TREATMENT of MaLt for Brewine, W. B. Turner, 


8 
16 610. ELecrric Switcues, G. H. Congdon. London. 
16,611. GLass ae Kins, A. J. Boult.—(A. H. 
ison, ——.) 
16,612. Sewinc Macuine Apparatus, A. I. Taylor, 
mdon. 
16,612. Apparatus for Gas Enoines, W. Askham, 
London. 
16,614. Twister Rinc Travevcers, J. Booth and C. D. 
Wood, London. 
16,615. ConpEnsine Stream, J. E. Beckman and J. F. 
Berrick, London. 
16,616. Stzam SHovers, H. H. Lake.—(J. Campbell, 
Onited States.) 
16,617. Looms, A. Giroux, London. 
16,618. Speep Inpicators, A. L. Parcelle, London. 
16,619. Ice Creepers for Horsr-sHoz, G. C. Hale, 
London. 
16,620. VeLocipepes, B. C. Hicks and J. A. Drake, 
ondon. 
16,621. Cycies, B. C. Hicks. London. 
16,622. Trouser Curips, E. W. Hanauer, London. 
16,623. Arr Tunes, H. H. Lake.—(The Newton Rubler 
Works, United States.) 
16,624. Lamps for ACETYLENE Gas, J. .Zimmerman, 
London. 
16,625. Scent Recepraciss, A. J. Boult.—{E. Eygers, 
Germany ) 
16,626. Case for Hats, B. Churchill and F. W. Flex- 
man, London. 
16,627. VeLocipepgs, J. H. F. Carstens, London. 
16 628. Suip’s Ancuor, C. Bonger, London. 
16,629. ELectric Conpuctors, H. E. Newton.—(The 
American Silex Company, United States.) 
16,680. Neckties, The Hand-tied Cravat Company and 
C. W. T. Davies, London. 
16,631. Gas Encryes. J. D. Russ, London 
16,632. Wire Corxs, H. M. and G. M. Jackson, London. 
16,633. System for Cootine Atr, J Mc reery, London. 
16,634. Boot-rreges, W. Belden, London. 
—, Rotary Steam Motor, ©. F. 0. Lohmann, 
mdon. 
16,636. Motors, E. Hutchison, London. 
16,637. Musica. Instrument, K. L. Thierfeld, London. 
16 “post Rotary Motors, &c., F. H. E. Lehmann, 
ndon. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 





579,988. Process or Propucina Mrratuic Cyan- 

ipEs, C. Kellner, Vienna, A ustria-Hungary.—Filed 
‘ebruary 11th, 1896 

Claim.—(\) The described process of obtaining cyan- 


ides, which consists in decomposing a suitable nitrate 


$79988] ., 





or nitrite by the heat of and in an electric arc between 
carbon electrodes. (2) In the process of obtaining 
cyanides, decomposing a suitable nitrate or nitrite 
in presence of carbon free from nitrogen, by the heat 
of an electric arc, substantially as described. 


580,020. Process or Propucine Gas, B. Thomson, 
Swampscott, Mass.—Filed December 11th, 1896. 
Claim.—The process of produc’ and delivering 
cooled gas from hydrocarbon liquid fuels, consisting 
in first passing air through a mass of incombustible, 
inert material in which heat has been stored; then 
passing the air, so heated, through a fire-s into 
which is continuously fed, from a suitable supply 





mdon. 
16,567. Prism PavEMENTS and REFLectors, J. M. Ewen, 





ndon. 





source, oil, or hydrocarbon in a liquid or vaporous 
state, in excess; mixing the gases the fire-space, 































































and, finally, robbing the gaseous products of their heat 
by passing the same through heat-absorbing and heat 
storing, inert, incombustible, material; and altering 
or changing at intervals, the inflow of air and outtlow 
of gas, so that the hot leaving the fire-space shall 
give up their heat to the heat-storing material, which 
heat shall afterwards be taken up by the entering air, 











to heat said air, while the heat-storing material which 
has been cooled by the entering air is then heated by 
the passage through it of the gaseous products leaving 
the fire-space; whereby the produced gases are 
delivered in a comparatively cooled state and the beat 
of combustion is preserved for effecting the necessary 
chemical reactions, substantially as described. 


680,100. Impact Motor, H. D. Williams, Ithaca, NY, 
—Filed March 14th, 1896. 

Claim.—A bucket forimpact motors, struck up from 

a single piece of sheet metal, and having a main 

portion forming the floor of the bucket, an end 





portion bent upward at an angle to the floor and 
concaved, and side pieces bent downwards to embrace 
the rim of the carrier, by which the bucket may be 
attached to the carrier, substantially as described. 


580,153. Steam Enoine, M. C. Bullock, Chicago, Ill. 
—Filed June 28th, 1894. 

Claim.—(1) 1a a compound engine, the combination 
with single-acting high and low-pressure cylinders 
arranged end to end and provided at their adjacent 
ends with steam and exhaust ports, and pistons 
within the cylinders, of piston-rods and connections 
affording separate connections between said pistons 
and a common crank-pin, an air cylinder provided 
with a piston which is rigidly connected with the 
piston of one of the steam cylinders, the other cylin- 
der being provided with a vacuum space for control- 
ling the inertia of the piston of said cylinder, sub- 
stantially as described. (2) In a compound engine 
the combination with high and low-pressure cylinders 
placed end to end and separated from each other by a 











partition or diaphragm provided with ports which 
afford direct communication between the cylinders, 
the said high-pressure cylinder being provided with 
an annular steam-supply passage located exterior to 
its side wall and with steam inlet ports leading from 
said supply passage to the interior of the cylinder at 
points adjacent to the outer margin of said a 
and the low-pressure cylinder being similarly provided 
with an annular exhaust pissage exterior to its side 
wall and with exhaust ports leading from points 
adjacent to the outer margin of the diaphragm out- 
wardly to said exhaust passage, annular valves con- 
trolling said exhaust ports, and a flat annular valve 
controlling the ports in said diaphragm, said valves 
being rigidly connected with each other and being 
moved simultaneously, subst intially as described. 


580,327. APPARATUS FoR VARYING Speep IN TRANS- 
MISSION OF Power, J. McCraith, Melton-Mowbray, 
England.—Filed January 19th, 1897. 

Claim.—As a means for varying speed in the trans- 

mission of power, a duplex pulley consisting of a 

carrier, « circular series of levers. centred to the carrier 

and bands passing around said series of levers on 


{580,327} 








opposite sides of their centres whereby when their 
one ends are moved inwards or towards each other, the 
pulley constituted thereby is reduced in diameter, 








the pulley constituted by their other ends being 
increased in diameter, substantially as described. 
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sOME NEW FEATURES IN SMOKELESS POW. 
DERS AND THEIR BALLISTIC RESULTS. 
By Hupson Maxim. 

Tax popular idea of an explosive is something which 
will burn up instantaneously without requiring air to 
support its combustion, and which may therefore be 
fired in a confined space. It is hard to dissociate the 
idea of explosion from that of instantaneous combustion. 
Yet the differences in the time required for the consump- 


tion of different explosive bodies, although too insignifi- | 


cant for measurement by our senses, have a very great | 


significance in their application, especially as gunpowder. 
Small fractions of a second become very important factors 
in controlling and directing explosive energy, especially 
in the attainment of high ballistics in guns. 

Explosive compounds are burned in two ways, one by 
combustion from surfaces exposed to a consuming flame, 
the other by what is called detonation, by which the ex- 
plosive is consumed nearly simultaneously throughout its 
mass by @ wave action. Combustion from surfaces 
requiring an appreciable time for the consumption of the 
explosive body adapts it to use as a gunpowder. The 
detonative form of explosion adapts a compound to dis- 
ruptive or shattering purposes, and unfits it as a gun- 
powder. However, the function of an explosive, whether 
asa combustive or a detonative compound, is very largely 
determined by its physical condition, temperature, and 
the conditions of confinement under which it is fired. 
The equivalent of these conditions is produced when a 
sufficiently large quantity is fired, and also by the force 
and temperature brought to bear upon a less sensitive 
compound by another and highly detonative explosive. 

When 4 rifle is placed to the shoulder and the trigger 
pulled, the time that elapses between the fall of the 
hammer and the flash at the muzzle is so brief that it 
appears to our senses to be perfectly instantaneous. Yet, 
during this time the firing pin has moved forward and 
exploded the percussion cap, which, in turn, has fired the 
powder charge, and a certain 
period of time has heen con- 


Cordite consists of 58 per cent. of nitro-glycerine, com- 
bined with 38 per cent. gun-cotton, and 4 per cent. mineral 
jelly, which ingredients, if mixed together, or simply 
mechanically combined by absorbing the nitro-glycerine | 
in the gun-cotton, would make one of the most violent 
high explosives known. If a charge of this mixture, of 
the same weight as employed in the first instance, should 
be placed in the same gun behind the same projectile, 
and fired in like manner, what would be the result ? The 
explosion, in this case, would actually be practically 
instantaneous, and so violent that the gun would be dis- | 
rupted or cut off by the explosion before the projectile 
had time to move, and pieces of the wall of the gun 
would be hurled right and left with a velocity greater | 


| than that of the projectile, because the action would be 
| so rapid that the projectile from its mass, would offer », 


| greater resistance to the explosion than would the solid 
| wall of the gun. 


The great difference in the action of the two explosions 
would be wholly due to the difference in the physical 
character of the explosive. In cordite the nitro-glycerine 
has been combined more intimately with the gun-cotton 
by dissolving it in a suitable solvent, mixing in the nitro- 
glycerine, and then drying out the solvent, leaving the | 
nitro-glycerine held in minute particles or drops in the 
pores of a sort of gun-cotton sponge, which, from its | 
coherence, offers greater resistance to detonative influ- | 
ences, and permits the compound to be consumed by 
merely surface combustion, under the conditions of | 
ignition and pressure to which it is subjected in guns. 
While, in the case of the mere mechanical mixture, 
where there is no coherence to resist dissociation, the 
whole body is consumed practically simultaneously 
throughout its mass by a wave action called detonation. 

The first gunpowder ever used was, in reality, a pow- 
der, and which, although it did not detonate in the gun, | 
was still consumed with such rapidity that its entire con- | 
sumption was effected before the projectile had moved 


| absolutely essential, is advisable. 


| shelves in a drying room. 


one consisting of a compound of nitro-glycerine and mixed 
gun-cottons, the other of mixed gun-cottons without 
nitro-glycerine. The first is made by mixing together, in 
a kneading machine, at a temperature of about 120 deg. 
Fah. 80 lb. of tri-nitro-cellulose of about thirteen and 
and three-tenths per cent. nitrogen, with 8 lb. of gelatine- 
pyroxylin of 12 per cent. nitrogen—and soluble in nitro- 
glycerine below 100 deg. F'ah.—12 lb. of nitro-glycerine 
and 35 lb. of pure anhydrous acetone, adding thereto one . 
pound of pure urea dissolved in pure methyl-alcohol. 
The mixture is worked in the kneading machine for 
about an hour, at a temperature of about 120 deg. Fah., 
heated by means of a water bath. The mealy mass is 
then passed between cold rolls and formed into rough 
sheets, which are then converted into smooth sheets by 
passing between slightly warmed rolls. The proper con- 
sistence for the mass is easily recognised by the 
experienced workman by the sense of touch, but the 


| amount of solvent retained may also be easily ascertained 


by weighing from time to time. Only from 15 to 20 per 
cent. of solvent should be retained when the compound is 


| ready for stuffing or moulding into grains. 


The smooth sheets are compactly wound about one 
another, to form a roll of the diameter of the press 
cylinder, the ends preferably being trimmed. The press 
is kept warm by means of a water jacket, having a tem- 
perature of about 120 deg. Fah. The press filled, the 
cylinder is preferably exhausted of the air within the 
space unfilled by the powder. This process, though not 
The mass is then 
pressed hard against the head to solidify it. The forming 
die is now affixed, and the compound forced through it 
at a pressure varying from 3000 to 4000 lb. to the square 
inch, emerging in the shape of multi-perforated cylinders. 
The smaller the grain the softer should be the material, 
and the higher the pressure to force it out. The rods are 
cut into grains about three diameters long, and placed on 
When partially dried, the 


its length ; consequently a sufficient charge could not be | drying is finished in a vacuum. 


employed to impart high velocities to projectiles, without | 


Several years of experience have shown that after this 
treatment a certain trace of 
solvent is retained, but is a con- 





sumed in the combustion of the i 
powder; the projectile has been 
started, at first slowly, and then 
forced along with accelerated 
velocity to the muzzle, and as 
the projectile moves away from 
the muzzle, the powder gases, 
rushing out at a much higher 
velocity than the projectile, 
impinge upon it, and are thrown | 
outwards at right angles to the 
gun in the form of a disc, in 
exactly the same manner as 
though the projectile were held 
stationary in that position. Such, 
in spite of the evidence of our 
senses, is the relativity of velo- 
cities and time. 

Now, if smokeless powder has 
been used, such, for example, as 
cordite, the grains or rods of the 
explosive may not have had time 
to be wholly consumed, and a 
portion of the cords may be 
picked up in front of the gun, 
burned down to the form of fine 
threads, which show that the 
combustion has been far from 
instantaneous, and has occurred 
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stant for each size of grain, and 
no further drying or other change 
whatever takes place under 
service conditions. 

The Maxim - Schiipphaus 
smokeless powder consists 
either of pure gun-cotton, or 
of a compound of 90 per cent. 
mixed gun-cottons, 9 per cent. 
nitro-glycerine, and 1 per cent. 
urea. This percentage of nitro- 
glycerine we believe to be a 
decided advantage, and, as has 
been demonstrated, such a small 
quantity imparts to the powder 
none of the disadvantages com- 
mon to high percentage nitro- 
glycerine compounds. A pow- 
der, made according to this 
formula, is a very dense, hard, 
and structureless colloid; and 
if the nitro-glycerine were to be 
wholly eliminated from this com- 
pound, the gun-cottons alone 
would not contain oxygen enough 
and the compound would not 
burn under the same pressure 
with equal rapidity, and there 
would be a falling off in the bal- 
listics. When so little as 9 per 





Oey ok 





in a manner similar to the com- 
bustion of a stick of wood in an 
open fire. 

It is well known that gun- 
cotton can be ignited in considerable quantity, and burned 
quietly away without detonation. Nitro-glycerine in small 
quantities may be burned like an oil, and even fulminate 


of mercury may be burned in a vacuum without detona- | 


tion. Nitro-gelatine, the most powerful commercial high 
explosive known, may even be used as a propellant or 
gunpowder in small quantities and under light con- 
finement. 

Fibrous gun-cotton, which consists of an infinite 
number of small tubes, whose walls, although of a dense 
colloid, are very thin, owes the facility with which it can 
be detonated to the fine state of division of this colloid. 
If gun-cotton be dissolved in acetone, poured on a plate 
of glass and dried, it is well known how the hard and 
hornlike product resists detonative influences. However, 
if reduced to a fine powder its susceptibility to detona- 
tion is restored, or if re-dissolved in acetone, and 
poured into water in a fine stream, a fluffy, fibrous 
material is formed, resembling very closely the original 
fibrous gun-cotton, and which will detonate with equal 
ease and violence. 


giving excessive initial pressure. It was found that, by 
compressing the explosive mixture into dense and hard 
cakes, and then breaking them up into grains, more time 
was required for its combustion, and that the gases, 
instead of being all set free at once, the evolution of a 
portion of them was delayed until the projectile had got 
| well under way, thus giving room behind it for their 
reception. However, it was still found that the pressure 
| fell off very rapidly because of the diminished burning 
area as combustion progressed. 

With the introduction of smokeless powders, particu- 
larly those containing high percentages of nitro-glycerine, 
the insignificant quantity of solid matter in the products 
of combustion, and the enormous volume and high tem- 
perature of the gases, enabled the production of ballistic 
results far in excess of those formerly obtainable with 
compressed mechanical mixtures. Smokeless powders 
also presented new possibilities in the formation of 
powder grains which have been taken advantage of in 
the Maxim-Schiipphaus smokeless powder, by a system 
| of multi-perforated grains, whereby the burning area may 





_As practically all explosives may under suitable con- | be regulated so that only a desired initial pressure may 
ditions be consumed by surface combustion, also may all | be obtained, and the powder be consumed with such in- 
explosives under suitable conditions be detonated. The | crease of burning area as to maintain the pressure practi- 
harder and more coherent the body, the less rapidly it | cally equally behind the projectile through the gun. This 


will burn by surface combustion, and the more difficult it | 


is of detonation. 
However, the hard and dense colloid of gun-cotton 
burns much too slowly and through too small a thickness 


of material in large guns, under service conditions, to | 


| renders possible the attainment of the highest ballistic 
| results with an explosive compound consisting almost 
| wholly of gun-cotton, and containing, at most, not more 
| than 9 per cent. of nitro-glycerine. 

Tri-nitro-cellulose requires a large quantity of solvent, 


yield a sufficient quantity of gases to produce requisite | not only to dissolve it, but even to render it plastic, 
velocities without such fine granulation as to expose such | and rods or grains formed of it are exceedingly difficult 
® large amount of initial burning area as to exceed per- | to dry without warping and cracking to pieces ; and it is 
missible pressures, thereby preventing the use of full | difficult to make it take and retain the exact shape of the 


charges. For this reason no pure gun-cotton powder, | forming die. 


except in the form of the Maxim-Schiipphaus multi-per- 
forated grains, 


Consequently, unless a very large per- 
| centage of nitro-glycerine be employed, a composition 


has yet been produced which has been | must be produced which allows working ina, much drier 


successful in guns of more than din. or 5in. calibre. How- | state than ever heretofore attempted, in order that the 
ever, for rifles, shot guns, and small quick-firing guns, | plastic mass shall retain the shape given it by the die in 
very good results have been obtained, although still | all its geometrical details. AH this calls for special tools, 


higher results are readily obtainable in small cannon | special processes, 


powders by multi-perforating the grains. 


and a special compound. There are 
' two smokeless powder compounds employed by us, the 


UNBURNED AND PARTIALLY BURNED MAXIM-SCHUPPHAUS POWDER 


cent. of nitro-glycerine is used, 
the quantity employed in the 
Maxim - Schiipphaus powder, 
nothing but a chemical analysis can detect its presence. 
It cannot be pressed out, and not a particle of it 
can be volatilised in a vacuum; while, with cordite 
containing 58 per cent. of nitro-glycerine, it is easy 
to distil off nitro-glycerine and condense it in a free 
state. 

The nitro-glycerine may be entirely dispensed with, 
and a pure gun-cotton composition be manufactured 
after essentially the same method. In this case, we 
prefer to use about eighty parts tri-nitro-cellulose, and 
nineteen and one-half parts gelatine-pyroxylin, and half 
of one per cent. urea. Owing to the absence of nitro- 
glycerine, which facilitates the moulding operation, 
slightly more solvent is left in the material before press- 
ing. AsI have said, it is impossible to evaporate the 
last trace of solvent from the compound, but, as the 
quantity remains for ever constant, and never escapes, it 
does no harm. 

We placed 1001b. of this powder in a room heated to a 
temperature of 125 deg. Fah. for two weeks, without show- 
ing the least loss of weight. Some of this powder was 
then pulverised and exposed to the same temperature, 
when the remaining solvent was driven off. Whatever 
theories and preconceived opinions may be, the true test 
of a cannon powder is the test of time and exposure under 
service conditions. 

At the Sandy Hook Proving Grounds in the United 
States, a quantity of this powder was thrown loose upon 
the floor in an open room, and there exposed for a period 
of three years, to the heat of summer and the cold of 
winter. At the same time an equal quantity was filled 
into cartridges and kept sealed up for an equal period. 
Some of the loose powder was then filled into cartridges 
and fired, side by side in alternating shots, with that 
which had been kept sealed, with the result that the 
ballistics of that which had been exposed and that which 
had been sealed up were identical, proving that the 
powder had undergone no change whatever. 

These powders can be produced on a large scale 
speedily, economically ; and, as the experience of years 
has proved, they can be produced of uniform composition. 





The machinery, tools, and- processes have all proven 


























98 





THE ENGINEER 


JULY 30, 1897 








practicable and workable commercially, and, I may say, 
to ideal perfection. 

In view of the peculiar treatment to which our 
powder is subjected in the process of manufacture, 
we prefer to add a small quantity of urea. The 
peculiar influence of urea is well illustrated by its use 
in the manufacture of transparent celluloid, such as 
photographic films, which, in case they are cut from a 
block of compressed material and not made by flowing a 
comparatively thin solution on glass plates or by an 
equivalent method, could not be produced without the 
use of this substance, as the temperature to which it is 
necessary to subject the material causes such slight 
decomposition as to discolour the product. Urea 
a this by neutralising the nitrous acid as fast as 
formed. 


to the suit in any of the particulars involved in the action, 
either patented or patentable. 

In the Maxim-Schiipphaus smokeless powder no oil of 
any kind or mineral jelly is employed as a moderant or 
deterrent to slow the action of combustion or explosion, 
for the reason that we have found colloids of gun-cotton 
burn much too slowly, and through too small a thickness 
of material in large guns, under service conditions, even 
with no moderant, to yield a sufficient quantity of gases 
| to produce requisite velocities, without such fine granu- 
lation as to expose so large an amount of initial burning 
| area as to exceed permissible pressures, thereby prevent- 
| ing the use of fullcharges. For this reason no pure gun- 





| cotton powder, or one containing a low percentage of 
| nitro-glycerine, has yet been produced which has been 
successful in guns of more than from 4in. to 5in. calibre. 







| This is true, even with powders containing as high as 


Urea has the further advantage above any other 


jl ————<—<—= 
| upon the bore of the gun, and to have a high heatin 
| effect upon the weapon, a quality which is not possessed 
_ in like degree by compounds containing a low percenta e 
of nitro-glycerine. This may be due to some peculise 
action of nitro-glycerine in combustion. Possibly the 
combustion of nitro-glycerine in such high-percentage 
compounds may be somewhat independent of the other 
ingredients, and occur a little in advance of the com. 
bination or reaction of its products of combustion with 
the gases of the reducing medium. Whatever the cause 
| may be, it is nevertheless a fact that, although the 
| temperature of the products of combustion of a high. 
percentage nitro-glycerine compound like cordite, may be 
lowered by the addition of a reducing agent, like oj] oy 
vaseline, to correspond with the temperature of the 
products of combustion of a pure gun-cotton compound 
or one low in nitro-glycerine, still the action of erosion 


Fig 2. 























yr UL THT 
Hf ve 


a MLLADADAALAT LAD 
{ 










































































AERIAL TORPEDOES 


do not burn fast | 


neutralising substance, in that it is decomposed by | 35 per cent. of nitro-glycerine. They 
or moderants, | 


nitrous acid into carbonic acid gas, water and nitrogen, | enough, as I have said, even without oils 
leaving no solid product in the material, while itis not an | unless the grains are multi-perforated. Of course, a | 
active alkali, and its presence has no effect whatever | 85 per cent. compound can be used in a larger gun | 
upon the nitro-compounds with which it is combined. | without being perforated than a compound containing no | 
The high excellence of the Maxim-Schiipphaus smokeless | nitro-glycerine, but for 10in. and 12in. guns, as high as | 
powders is well evidenced by the fact that they are now | 50 per cent. of nitro-glycerine is necessary to produce the 
being manufactured and furnished to the United States | best results, unless the compound is multi-perforated 
Government by the world-renowned firm of E. I. Dupont | according to our inventions. 
de Nemours and Co., of Wilmington, Delaware, whohave| When such a high percentage of nitro-glycerine is 
acquired the American patent rights. | employed, the tremendous heat of the products of com- 
In view of the late Maxim-Nordenfelt suit versus Ander- | bustion renders it advantageous toemploy some compound 
son and the British Government, and the questions | rich in carbon, such as oil or vaseline, which shall 
involved, it may be well to mention here that the inven- | combine with the excess of oxygen in the products of 
tions and patents of Dr. Robert C. Schiipphaus and | combustion of nitro-glycerine, and some of the carbonic 
myself, employed in the manufacture of the Maxim- | acid gas formed, reducinga portion to carbonic oxide, thus 
Schiipphaus smokeless powder, have no connection with | lowering the temperature of the gases. Still, such com- 
those of Mr. Hiram S. Maxim, and nothing whatever in | pounds have been found, in spite of moderants or 
common with, and do not resemble those of either party reducing agents, to be exceedingly erosive in their action 











. 


and heating of the gun is far from being correspondingly 
diminished. @* - *~-.1 

If nitro-glycerine, in a free state, or a body wet or 
saturated with it like sawdust or wood meal, as in 
dynamite, be ignited in the open, it will burn with a 
peculiar hissing sound, well known to all familiar with 
the subject. 

Now, if a stick of high percentage nitro-glycerine powder 
like cordite be lighted in like manner, the same hissing sound 
is produced by its combustion. This seems to indicate 
that the nitro-glycerine which is held by such a com- 
pound in a free state, the same as in dynamite, as water 
is held by a sponge, is burned independently of the other 
ingredients, and that whatever reaction takes place 
between their separate products of combustion occurs at 
some later instant, and quite independently of the primary 
combustion. 

If a smokeless powder consisting wholly of gun-cotton, 
or of a colloid of gun-cotton with as little as 10 per cent. 
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of nitro-glycerine, be ignited in the same manner, no 
such hissing sound is produced, which seems to indicate 
that the character of the combustion is different. | 

The engraving on p. 97 is from a photograph of some un- | 
burned and some partially-burned grains of Maxim-Schiipp- | 
haus smokeless cannon powder. These partially-burned | 
grains were picked up in front of the gun after some experi- | 
ments in firing the powder in guns too small for the grain | 
employed. When fired under such circumstance, a few | 
of the grains leaving the gun end on are blown out by the | 
rush of air through the perforations, due to the rapid | 
velocity of the grain through the air. These partially- | 
burned grains illustrate perfectly the action of combustion | 
of this powder in the gun, and demonstrate that the | 
powder is consumed in the gun in the manner and with | 
eflects exactly as claimed by us. 

The two grains at the top and left are examples of an | 
unburned and partially-burned grain. It will be seen 
that the outer wall of the partially-burned grain is a little 
thicker than it should be at this stage of the combustion. | 
This effect is owing to two causes :—First, that there is a 
slightly more rapid combustion within the perforations in 
the gun, owing to a little more confinement of the gases 
there, and also to the fact that the combustion upon the 
external surface of the grain is more quickly extinguished 
on leaving the gun than the combustion within the 
perforations. 

As increase of pressure adds enormously to the rapidity 
with which all explosive compounds are consumed, and 
as the tendency to fluctuations of pressure in a gun, other 
things being equal, vary in direct ratio with the initial 
area per pound of material presented to the flame of 
combustion, it becomes self-evident that the greatest 
uniformity of pressures and velocities must necessarily 
be obtainable with a multi-perforated powder which sha!] 
present an initial area just sufficient.to produce a desired 
pressure, and be consumed with such increase of area as 
to maintain that pressure practically equal to the muzzle. 
This quality of the Maxim - Schiipphaus smokeless 
powder, together with the high velocities possible with 
maintained pressures, has caused this powder to give some 
remarkably high ballistics. 

The following tables 
showing the results of a 


It will be seen that the Maxim-Schiipphaus smokeless powder 
gave, in this gun, a velocity of 2403 foot-seconds, with a pressure 
of only 30,6001b. to the square inch, or less than 13°7 English 
tons. This beat the Government requirements about as five to 


Charge. Projectile. Velocity. Pressure. 
Ib. Ib. ft.-sec. D 
Cun a ae a ee 14,100 
Pes ap sii wes eels 27,345 
9} ere: Ye 30,600 

February 24th, 1897. 
TABLE IV, 


4‘7in. Breech-loading Field Gun. 
Length of bore, 37 calibres ; travel of shot in bore, 31 *3 calibres ; 


| weight of projectile, 35 lb. and 55 lb.; powder chamber, 499 °3 


cubic inches, 


Charge. Projectile. Velocity. Pressure. 
Ib. 02. ft.-sec. Ib. 
pS a Ree 37,756 
WIG a OR as hs, ee 34,860 
O76. 32, cS Se ee 33,140 
O655° 2 oe, SS eee 33,160 


Some Results of Tests of Maxim-Schiipphaus Smokeless Powder at 
Proving Grounds of Bethlehem Ironworks, Redington, Penn., 
June, 1896. 

TABLE V. 


10in, Braech-loading Rifle, U.S.A. 

Siza of powder, No. 10, in 2in. lengths ; priming charging, ,’; lb. 

of prismatic black powder counted in the charge. 
Instrumental 


Charge. Projectile. velocity. Pressure. 
Ib, 

aa en | SEG 
a a | wo ey 
106. ST ne {S05 TT 9960 
106... ... 576 {oe TL store 
i... Es. oe ee 35'080 


The larger diagram, Fig. 1, is a sectional view of my 
improved aérial torpedo and fuse, carrying half a ton of 
compressed wet gun-cotton, and designed for a gun of 
24in. calibre. The smaller diagram is a 12in. torpedo of 


Fig &§ 








few examples of firing with 2240 | 
the Maxim - Schiipphaus 
smokeless powder by the 
United States army at 
the Sandy Hook Proving 
Grounds, and at Indian 
Head by the United States 
navy, also at the proving 
grounds of the Bethlehem 1120 | 








Steel Company, will be 
found interesting. 

In examining the fol- 
lowing very interesting 
tables, if must be borne 500 
in mind that the Maxim- 
Schiipphaus smokeless 
powder fired in these 
tests contains only 9 per QQ: ae 
cent. of nitro-glycerine. 


Such high ballistic results eae snomne vances 


have never heretofore raesvune 
been obtained, or any- 

thing at all comparable 

with them, except with smokeless powders containing 
from 50 to 70 per cent. of nitro-glycerine :— 








65 168 


AT WHICH OUFFERENT HIGH EXPLOBIVES WILL EXERT THROUGH WATER « 


OF 18000 (88 TO THE SQUARE INCH AND DESTROY THE STONGEST GaTTLESMP 


, the same pattern, carrying 250 lb. of gun-cotton. The 
| object of this invention is mainly to provide an aérial 


Some Results of Tests of Maxim-Schii pphaus Smokeless Powder by the | torpedo projectile which shall carry a maximum of high 


United States Navy. 
TABLE I, 

oe 5in. Breech-loading Rifle, United States Navy. 

Travel of shot, 33 °6 calibres ; powder chamber, 665 cubic inches 
priming charge, 284 grammes of musket powder; date of 
firing, July, 1896. 

The exceedingly high velocity of over 2550ft. per second of the 
last ‘two shots in the following table, for an average pressure of | 
34,350 Ib. or a little over 15 English tons, is a result which cannot | 
fail to carry conviction with it as to the high ballistic excellence of | 
the Maxim-Schiipphaus smokeless powder ; yet this result is hardly 
more remarkable than that of the first shot in the table, where a 
velocity of 2148ft. per second was obtained with a pressure of only 
21,600 1b., or a little over 94 English tons. 


Charge. Projectile. = gy a Pressure. 
Ib. Ib. ft.-sec. Ib. 
SS 3 39344 ... 2148 ... 21,600 

1 ws Te A046... MY ... _ 

it ... 46486 ... 24385 ... 29,600 

1] “4 i, a “48176 =... «=: 2484 30,200 

ll 75 ea "49656 ... 2559 33,800 

a am “49656 ... 2556 34,900 

TABLE II, 


Driggs-Schroeder 6-pounder. 
Length of gun, 45 calibres ; travel of shot, 40 °4 calibres, 

The following table gives the results obtained with three differ- 
ent forms of powder grain, in order to determine that best suited 
hel gun. The first form of grain tried gave the following 

8 :— 


Charge. —_——_ hy Projectile. —— “1 tal Pressure. 

0z. Ib. 07. ft.-sec. Ib. 
i a rel i) Seamer: ream 
s0n) ss gs OO 2223 =~... += 38,910 
16 ae 6 44 2242 ... 35,400 
16 ——. coe 6 23 2243 =... «= 34,290 
ee Me. 6 et 2240... 34,460 

The second form of grain produced tke following re-ults :— 
| are? _ 6 0 2348 =... = 35,111 
20 a — 6 0 2333... = 84,333 
aes — us le § 2304... 33,745 

The third form of grain produced the following res u'ts :— 

2 za _ ee a | 2349... 35,500 
22 ose _ 60 ... 2387 ... 34,400 
22 ie _ 6 0 2320 ... 34,160 


Tables Showing Results cf Tests of Maxim-Schiipphaus Smokeless 
‘owder ty the United States Army at Sandy Hook, June to 
August, 1895, 
TABLE III, 
G Sin. Breech-loading Siege Rifle. 
overnment requirements for this gan :—Velocity 1830 foot- 
seconds, wich max'm1m pressure not greater than 31,3601b. 
per square inch, 


| explosive with a minimum weight of metal, and at the 
| same time be of such strength as to withstand the shock 
| of acceleration and the pressure of the propelling gun- 
| powder charge without danger of disruption or distortion 
| of the torpedo or the premature explosion of it. 

| Fig. 2 represents two forms of aérial torpedo for a 


| 24in. gun adapted to carry picric acid instead of wet 


compressed gun-cotton. The walls are made somewhat 
thicker, because picric acid, not being so rigid as com- 
pressed gun-cotton, as well as much heavier, does not 
support the shell so well against the setback of the 
explosive. The smaller is patterned after the usual form 
of shell. The larger will illustrate the advantages of the 
form of shell preferably employed by me as an aérial 
torpedo. The smaller carries half a ton of picric acid, 
with nearly 1600 lb. metal, while the larger carries 
1420 lb. of picric acid, with 1280 lb. of metal; the total 
weight of both explosive and metal in each of the two 
shells is 2700 lb., but the larger carries about 300 lb. 
more explosive. 

Although picric acid and Maximite do not offer the 
same support to the shell as compressed gun-cotton, 
still they have a much higher specific gravity, as well 
as possessing much greater force per pound. Therefore 
the enormously greater energy which they represent per 
unit volume permits the use of a shell with much 
thicker walls, so that the total weight of the shell for 
charges of equivalent destructive energy would be about 
the same as for wet gun-cotton. 

Fig. 3 shows four types of guns in section. The first 
is the 12in. wire gun made at Woolwich; the second is 
the 67-ton gun, calibre 13}in.; the third is a 110-ton gun, 
calibre 16}in.; the fourth and last is a torpedo gun of 
24in. calibre, the rear half being somewhat less in 
diameter than the 12in. wire gun, and slightly tapered 
to the muzzle, and made enough longer to bring its 
weight up to 46 tons, the same as that of the wire gun. 
The projectile shown in the wire gun is three calibres 
long, and weighs 850lb. With a propelling charge of 
1671b. 8 oz. cordite, and with a pressure of from 35,000 Ib. 
to 40,0001b. to the square inch, the projectile is given a 
velocity of about 2350 foot-seconds. In the gun at the 
top of the drawing is shown a torpedo projectile, carrying 
1420 lb. of picric acid. The total weight of this torpedo 
will be about 27001b. With a powder charge of 167 lb. 
Maxim-Schiipphaus torpedo powder, and a pressure of 
10,000 lb. to the square inch, and with a travel of projec- 








tile in the gun of more than 74ft. greater than in the wire 
gun, the torpedo projectile leaves the gun with an enor- 
mously greater energy than that of the projectile thrown 
from the wire gun. The torpedo projectile carrying 
1420 Ib. of picric acid will leave the gun with a velocity 
of about 2000 foot-seconds, with a range of nearly nine 
miles. The torpedo enlarged to the dotted lines in 
front will carry one ton of picric acid, will have a 
velocity of about 1500 foot-seconds, and a range of about 
five miles. 

Fig. 4 will illustrate the comparative sizes of the largest 
Whitehead torpedo placed alongside one of the 24in. 
aérial torpedoes already described, carrying one ton of 
gun-cotton. The tremendous difference in the quantity of 
explosive carried is very striking, and speaks for the 
vastly greater efficiency of the aérial torpedo. The 
maximum effective range of the Whitehead torpedo, 
carrying 2001b. of gun-cotton is less than one mile, and 
less than one-fifth the range of the aérial torpedo, carry- 
ing eleven times the quantity of high explosive. The 
efficiency of the aérial torpedo is, therefore, more than 
fifty times greater than that of the Whitehead. 

Fig. 5is adiagram showing the distances at which various 
quantities of different high explosives will exert through 
water a disruptive blow upon the hull of the strongest 
battleship, and inflict a fatal injury, when a sufficient 
area of the hull is affected. After conducting a very 
large number of experiments, General Abbott, of the ; 
United States army, estimated a pressure of 6500 1b. to’ 
the square inch great enough to be fatal to 2 modern 
battleship; while Lieut.-Colonel John T. Bucknill, in his 
book entitled ‘“‘Submarine Mines and Torpedoes,” con- 
cludes that a pressure of 12,000 Ib. to the square inch is 
necessary to inflict a fatal injury upon the hull of the 
strongest battleships now made. I have, in order to be 
on the safe side, calculated the distances shown in this 
table by the formula given by Colonel Bucknill for the 
determination of distances at which 12,000 lb. to the 
square inch will be exerted. Gun-cotton and No. 1 
dynamite are about equal in force, while the most 
powerful commercial explosive known is nitro-gelatine. 
Maximite and picric acid are about equal in power, and 
come next to nitro-gelatine. The column of figures at 
the left represents the quantities of explosives employed. 
The line of figures at the bottom shows the distances at 
which the destructive pressure of 12,000 lb. to the square 
inch will be exerted. The junction of the oblique lines 
with the right angles formed by the vertical and _hori- 
zontal lines represents the distances at which the different 
explosives shown will exert a pressure of 12,000 lb. to the 
square inch. Five hundred pounds of gun-cotton would 
be fatal, therefore, at a distance of about 38ft.; Maximite 
and picric acid about 47ft.; nitro-gelatine about 54ft. ; 
one-half ton of gun-cotton about 85ft.; one ton of gun- 
cotton, 168ft.; while a ton of nitro-gelatine would be 
fatal at 250ft. Fig.6 is intended to illustrate the de- 
structive efficiency of the blast of high explosives, as 
compared with the smashing effect of the blow given by 
the bolts of steel or armour-piercing projectiles thrown 
from high-power guns, and the difference in the size of 
the targets presented by a torpedo cruiser and a battle- 
ship when the areas about the battleship are taken into 
consideration, within which an aérial torpedo falling 
would sink her. 

Fig. 7 gives an enlarged plan view of the deck of the 
battleship, with numbers showing the areas of the zones 
of destruction within the circles drawn about the battle- 
ship. 








THE SUMMER TRAIN SERVICES. 
By CHARLES Rovus-MARTEN. 


Ir is probable that the summer train services of this 
year have come as a disappointment to many enthusiasts 
who hoped and expected that the Royal Diamond Jubilee 
year would be the occasion of some new and sensational 
developments in respect of railway speeds. For there is 
nothing of the sort. There are, indeed, a few slight 
accelerations, but none of a striking character. In fact, 
so far from the Jubilee year exhibiting in this respect 
any advance on its predecessor, it shows, on the contrary, 
a marked retrogression, as compared with last year, in the 
case of the Anglo-Scottish services alike by the East and 
by the West Coasts. 

Last year passengers could get from London to Aber- 
deen 50 min. quicker by the West Coast, 45 min. quicker 
by East Coast; to Perth 44 min. quicker by West Coast, 
10 by East; to Edinburgh 20 min. quicker by East 
Coast. It has been very rarely indeed in railway history 
that important express services once quickened have been 
so materially retarded. Probably one would have to go 
back to the “dark days” of the Great Western, Great 
Eastern, and South-Western Railways forty years ago 
to find a parallel to this retrogression. It is a curious 
experience to find nearly an hour longer occupied on 
the journey to Aberdeen now in the summer tourist 
season than in the early part of last winter. Then the 
time was 10h. 20 min.; now by the West Coast it is 
11h. 15 min. 

On the other hand, it is only fair to note that the 
transit times, even in this retrograde year, have not quite 
reverted to those in force prior to the celebrated ‘“ race” 
of 1895, when the times to Aberdeen by East and West 
Coast were 11 h. 35 min. and 11 h. 50 min. respectively. 
Moreover, the East Coast night time to Edinburgh, 
7 h. 45 min., although 20 min. slower than last year’s, 
7 h. 25 min., is still very respectable, as is also the West 
Coast night time, 8 h. to Edinburgh and Glasgow alike 
Nevertheless the railway enthusiast not unnaturally 
laments the absence of such splendid timing as that of 
the sixteen months preceding December last, and of such 
phenomenal runs as those of the Caledonian 1.54 a.m. 
from Carlisle to Forfar, and of the Great Northern 
8.15 p.m. from London to York. But these have gone— 
for the present, at any rate—and must be regarded as a 
brilliant ‘‘ memory of the past,” like those early perform- 





ances of the Great Western broad-gauge engines with far 
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lighter loads. Once more Great Britain yields the pas in 
respect of fast trains to her American cousins. 

Happily, save in thejgreat Anglo-Scottish services, there 
is no backsliding to lament. Indeed, on the contrary, 
there are many improvements to praise. The Great 
Western, which of late has been one of the most pro- 
gressive of British railways, th’s year not only resumes 
its longest-in-the-world daily run of 194 miles without a 
halt, viz., from London to Exeter, butalso times it 2 min. 
quicker, 7.c., in 3 h. 43 min., averaging 52°2 miles an hour, 
not 53°4 as has been erroneously stated. Thus the Great 
Western, with a road 22} miles longer, beats the South 
Western by 3 min. Iam glad to observe that this fine 
train now has its regular place in Bradshaw, instead 
of its light being hid under a bushel, as was the case 
last year. This train, further, reaches Plymouth in 
5 h. 7 min., thus again beating the South-Western’s best, 
in this case by 24 min. Some curiosity is felt as to how 
the line with the shorter route will take this severe beat- 
ing at the hands of a longer line, which has gradients of 
1 in 40 and 1 in 43 to contend with. A “Race to 
Plymouth” would be distinctly interesting. 

But the Great Western does not content itself with this 
achievement. It has quite a large number of fine trains 
timed at its favourite average speed, 53 miles an hour from 
start to stop, or a little over, including the two-hour runs 
from London to Leamington and Bath respectively. One 
novelty this summer is a non-stopping run from London 
to Chippenham, the 94 miles being done in 1h. 46 min. 
A new express with swift connecting steamers takes 
London passengers (starting at 8.50 a.m.) to the Channel 
Islands in just over 8 hours. Another useful fresh de- 


improved and generally accelerated and excellent service | 
to and from its numerous seaside objective points, such 
as Herne Bay, Margate, Ramsgate, Xc. 

To the Great Eastern belongs the credit of a new long 
run withoutstop,together with aspecific quickening between 
terminal points. The Cromer special express not only runs 
from London in 2 h. 55 min., but also makes its first run 
to North Walsham, 130 miles without a pause, and 
performs that long run at the average speed of 49 miles 
an hour, in spite of many road difficulties, the up journey 
being similarly timed. Another novelty is the fast 
Saturday midnight supper-car express to Clacton, run to 
that rising seaside resort with the special object of 
enabling people whose engagements keep them in town | 
until late on Saturday night—as, for instance, those | 
engaged in the theatrical profession—to obtain a week- 
end rest amid the salubrious air of the East Coast. 
There is also an admirable service of expresses to 
Yarmouth, Lowestoft, &c. The Great Eastern must be 
very creditably classed among the more progressive lines. 

The Great Northern gives us two entire novelties, and 


from London to Leeds in four hours, anew Norwegian boat 
express frcm London to Hull at 10.5 a.m., fairly fast 
beyond Peterborough, and a capital express to Cromer in 
33 hours, involving some very smart work over a con- 
siderable length of single line. The 11.20 a.m. to Scotland 
is resumed, but very properly becomes a dining train, 
and quickens five | minutes, an example which it 
may be hoped will be followed in both respects 
by the 10 a.m. next year. The up fast train reach- 
ing London at 10.40 a.m., and commonly known as the 





parture consists in running a good continental express 
from Liverpool, Chester, Shrewsbury, Wolverhampton, | 
Birmingham, Oxford, &c., to Folkestone for Boulogne and | 


‘* Mark Lane Express,” runs daily instead of twice weekly. 


with sadness already. 





























two partial ones. There is a new 3.45 p.m. express running 


Of the retrograde Scottish night services I have written | 
The Great Northern now has as ' 


ee 


from Edinburgh no longer catches the Glasgow express at 
Carlisle, but has a quickened continuation to London, arri. 
ving at 7.50 p.m. This involves a capital run of 65 minuteg 
for the 58} miles from Nottingham to Wellingborough. For 
the first time, I believe, in any summer since 1884 there 
isno longer a4} hour train from Manchester to St. Pancras, 
The North-Eastern, the Manchester Sheffield and Lin. 
coln—henceforward to be known as the “ Great Central” 
—the Lancashire and Yorkshire, the North British, the 
Caledonian, the Glasgow-South-Western, Highland, and 
other British lines continue to afford efficient continua. 
tion of the services from London already mentioned and 
connections with them, but do not offer any novelty of 
interest from the engineering view point. Indeed, there 
is in some cases a marked retrogression, notably on the 
Aberdeen service of the Caledonian and North British 
alike. To give two instances alone—last year the 
quickest running from Carlisle to Stirling (117} miles) 
| was 2h. 5 min; this year is is 2 h. 23 min.—18 min, 
|longer. Last year Dundee (59} miles) was reached in 
| 73 min. from Edinburgh; now the quickest time is 5 min, 
longer. And as has been pointed out ina daily paper, 
passengers for places north of Aberdeen have to remain 
| at that place for breakfast, whereas last year they reached 
| their final destination in ample time for that meal. 
| Thus, on the whole, the present summer season is one 
| of backsliding so far as speed goes, and instead of giving 
| any instance of advance on such start-to stop averages 
as last year’s 60°9 miles an hour on the Caledonian line, 
| does not afford a single case even approaching that rate, 











COAL CONVEYOR. 





We illustrate below an improvement in coal conveying 
belting, patented by Mr. W. E. Kochs. These belts are 
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Paris, the South-Eastern taking charge at Reading and 
running the train thence. 

On the South-Western Railway very few novelties are 
noticeable. There is a new Channel Islands express, 
which takes 115 min. to Southampton, 79 miles, and the 
usual summer timing of the up and down Exeter expresses 
is reverted to. The best South-Western up train from 
Exeter beats the Great Western best up train by 3 min. 
There is still nothing under 2 h. to Portsmouth, 74 miles. 

The London, Brighton, and South Coast line main- 
tains its usual tacit protest against undignified haste, 
and still takes 65 min. for its best train from Lon- 
don to Brighton — 50} miles of relatively easy road 
—as it did in 1857, forty years ago; while there is 
only one down train, and none up, even at that 
deliberate rate of progress. On the other hand, if the 
Brighton line does not provide any trains approaching | 
the modern standard of express speed, it does supply a | 
remarkably large and convenient service of trains at | 
a calm and easy-going pace, and all its numerous popular 
holiday haunts are extremely well served in this respect. 

Like its neighbour, the South-Eastern Railway is 
faithful to its traditional dislike of anything resembling 
ungentlemanly hurry. Indeed, there are no trains which 
run between London and Dover, either way, so quickly as 
they did ten years ago. It was possible then to reach 
Dover in 96 min., now the quickest train takes 102 min. 
But here again what is lacking in speed quality, is to 
some extent made up in quantity. The new 2.45 p.m. 
train to Folkestone for the Continent, with its Great 
Western connection, should supply a long-felt want, 
reaching Paris as it does at 10.50p.m., and thereis an abun- 
dant service to the Thanet towns and other seaside resorts. 

So, too, the London, Chatham, and Dover, without 
offering any quicker services to or from Dover, or any 
instances of startling speed, certainly does give a vastly 














| 3h, 10 min. 


THE KOCH CO4L CONVEYOR 


many as twelve trains daily, which make the long run of 
105$ miles to Grantham without stopping. One goes 
without a stop to Newark, 120 miles. 

On the London and North-Western last summer's 
11.30 a.m. train to Scotland is resumed, but like its East 
Coast rival becomes a “diner,” and reaches Edinburgh 
and Glasgow 5 min. earlier. It only stops once between 
Londonand Carlisle, but takes 6h. 10 min., on the journeyas 
compared with 5 h.50 min. occupied by the 11.50 nighttrain. 
The accelerated Irish expresses, which came on in June, 
I dealt with specially at the time. It is noteworthy that 
the North-Western Railway now does the second-longest 
daily non-stopping run in the world, viz., Euston to Crewe, 
158 miles, no fewer than four times every day. It is done 
by two trains in 3 h. 5 min., the other two taking 
In 1896 the time allowed was 2h. 55 min. 
Two trains each way also perform the long and trying run 
of 141} miles between Crewe and Carlisle. The best time 
down is 2 h. 40 min., up 2 h. 45 min., the latter being by 
the new corridor dining train from Scotland, due in London 
at 8 p.m. The Crewe stop is dropped, as last year, in the 
case of the up forenoon express from Scotland, and the 
numerous summer expresses to North Wales and other 
interesting objective points, run mostly as they did last 
season. 


As most of the Midland novelties camein with June, the | 


remainder being chiefly a revival of the 1896 timings, there 
is not much calling for special notice in the July-August 
tables of thatline. The most interesting feature, perhaps, 
is the acceleration of the Glasgow up day dining express, 
which now reaches London like the afternoon diner in 
9} hours. By a stop at Leeds this incidentally gives that 
important town a four-hour express to London by the 
Midland line. The run to Leicester (93? miles) is made 
in exactly two hours, and Leicester—London (99} miles) 
in 1h. 55 min., both excellent performances. The 10.5 a.m. 
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now very extensively erected, we understand, by the Hum- 
boldt Company on the Continent, and have proved a great 
success, 

Fig. 1 represents a vertical longitudinal section of a con- 
veyor belt, with delivery shoot plate and a screen. Fig. 2 
is a vertical cross section through the belting, and Fig. 3 
through the driving wheel. Fig. 4 is a general elevation of a 
complete belt, with delivery shoot and screen, as well as the 
apparatus for loading the coal into the railway wagons. 

These conveyors, or endless travelling belts, are composed 
of a series of two-wheeled cars or trucks A A, all coupled to 
each other by double links B and bolts D. They form au 
endless train of trucks, with single parallel axles C. The 
travelling wheels E E of these trucks are placed under tho 
middle of the belt plates J a short distance from their ends, 
and the axles are supported by the single links of the chain. 
The wheels travel in the upper part of the belting on rails R 
fixed on transverse stay bars S of the framework, and in the 
lower on angle bars fixed to the side frames. This endless 
train is pulled forward by a driving or sprocket wheel G at the 
forward end of the belt, and a second wheel of the same 
pattern is placed at the opposite end, which acts as a guide 
wheel, While the upper row of trucks is driven forward, the 
lower row is returning, carried by wheels E running on 
the angle bars F fixed to the framework. The driving and 
guide wheels G G have three arms G!, G’, G3, which, with 
their curved flanges, carry the double coupling links B of the 
chain, and the teeth, entering the space between them, place 
themselves behind the end of the single link, and move tho 
belt forward. These single links have two convex flanges, 
to which the belt plates J are riveted; they are curved toa 
radius equal to the inner curvature of the belt plates, which 
is the same as that of the circle in which they move roual 
the propelling wheel. The double or coupling links B ar) 
also provided with curved flanges, to which belt plates are 
riveted, and their lower rib edges are curved concentrically to 
the top flanges. The employment of curved plates to convey- 
ing belts is not new—they have many years ago been patented 
and'applied in connection with transporting bands for carrying 
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peetroots in sugar factories. The front or forward edge J of 
ach belt plate is, for a width of a few inches, curved down- 
: ards to & radius described from the the centre of the under- 
lying link bolt D, and it prevents, on the one hand, any gaps 
pA openings arising between the plates; and forms on the 
other hand, a shelter for the protection of the link bolts and 
eyes from coal grit or dust. The ends of the belt plates 
receive upright angle bars riveted to them of the length, 
equal to that of the links, which prevent any coal falling off 
the sides, and so makes the belt a continuous travelling 
channel or trough. , 

The main advantage of these curved plates is the easy 
transference and delivery of the coal from the belt to the 
first shoot plate P. This plate is not placed tangentially to 
the curvature of the revolving belt plates, but touches the 
descending curved plate, as nearly as possible at a point 


| chains being driven by revolving squares fixed on spindles, 
| and while the transverse bars are gliding downwards over a 
| plain iron shoot plate, they arrest and move the coal into the 
| bottom of the wagon. The second delivery plate or screen is 
| also hinged, and is lifted each time a transverse bar passes 
under its lower end. It is balanced by chains and weights 
which keep it in suspense. The whole ladder with its loading 
| shoot is balanced by chains and counterweights, the chains 
| being fixed at the lower end, and the apparatus can be lifted 
and lowered into the trucks when required. 
| 
| 








BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 


Tuer meeting of this Society, under the presidency of Mr. 


where the plate in its circular motion isat rest. The delivery | H. Ashton Hill, M. Inst. C.E., was brought to a conclusion, 


PARTICULARS OF WATER SUPPLY OF TWENTY-SIX IMPORTANT TOWNS. 


within about three miles from Derby to about eight miles 
from Kidderminster, a distance exceeding forty miles. It 
ranges up to twenty miles in width, and covers an area of 
276 square miles, considerably exceeding the area of any 
water undertaking in this country. It comprises within its 
limits forty-eight towns or parishes, and includes amongst its 
large towns Burton-on-Trent, Walsall, Wednesbury, Hednes- 
ford, Cannock, Brownhills, Pelsall, Darlaston, Tipton, 
Dudley, Brierley Hill, Rowley Regis, Cradley, West Brom- 
wich, Oldbury, and Smethwick. The population of the whole 
area is probably about 565,544, and the actual population 
supplied, based upon the census returns of 1891, and allow- 
ing five persons per house, 460,035 (92,007 x 5 = 460,035). 
Owing to the diversity of levels of the district, ranging from 
130°9f6. to 892°5ft. above Ordnance datum, it is necessary to 
re-pump a considerable portion of the water twice in addition 
to the first pumping. The maximum quantity of water sup- 
























































| Populaté | Average rom Average sed iiieiiads eaikianicidainiaeie | ine heen any diminution in | 
_ : | op’ on consumption consumption nterm ent or fstem ado or the . | qua 0 vate! Cc ’ 
Name of town. | pice g for At} for anette constant supply. yf mee waste. Result of system. a... _— ped. Source of eupply. 
j purposes. purposes, | Crougkt of 1893? 
Gals, per head Gals, per head | | 
Aberdeen ‘as 132,000 | 47 40 Constant Deacon’s waste-detect- | 79 meters purchased—49 fixed, | Yes; a temporary dam had to | River Dee 
| | ing meter | 24 have been in use for several| be made across river below in- 
| | months, In the 24 districts| take. Notwithstanding this 
| | ccnsumptionreducedfrom50°1| precaution, had the drought | 
| | to 28 3 gallons, and the waste| lasted one week longer the | 
| | from 386 to 11°4 gallons per| town would have been put on 
| day, ora saving of 1,150,000| short allowance 
| | gallons per day | 
Bedford ... ee 30,000 26 21 | Intermittent (on | Personal inspection System always been in use| Yes; supply diminished alittle, | Heading in rock 
| 18 hours) (since 1868) but is now as good as before 
Barnsley... sil 75,000 16} 124 Constant Constant testing and| There is a reduction of five | Yes; certainly | Gravitation. (Water- 
| inspection gallons per head, due to extra shed on the mcors) 
| | supervision 
Blackbura aN 125,000 24 18 Constant Deacon’s waste-detect- | Reduced from 28 gallons to 24 N»> Gathering ground 
} ing meter gallons per head (6000 acres. Forest 
. pes of Bowland) 
Brighton ae 150,090 33 Not known Almost entirely | Personal inspection | Valves being fixed on mains,| Yes; but to a very small | Deep wells in chalk 
| | constant | in contemplation of adopting | extent | 
| Deacon’s meter system | 
Bolton oy; 244,000 22°39 15°74 | Constant | Deacon’s waste-detect- | Reduced from 28°28 gallons to | No | Gathering ground 
ing meter and per-| 22°39 gallons per head | (3996 acres) 
| | sonal inspection | 
Birkevhead . na) 97,550 26 33 17 °86 Constant Deacon’s waste-detect- | Reduced from 25 gallons to | No | Wells in new red 
| | ing meters | 15} gallons per head | sandstone 
CUNO ix: eect Gah, “eee 4,000 No manufac- 30 | Constant No | _ _ | Gravitation. (Lake 
| turing | Cowlyd) 
Carlisle . | 43,000 23°89 17 ‘52 Constant Deacon’s waste-detect- | Reduced from 43 gallons to | No | River Eden 
| ing meter | 23 gallons per head 
Dundee .. 185,000 48 Not known Constant Personal inspection —_| — Yes; reservuirs were low in| 334 square miles 
| | 1893, but are now full gathering ground 
Darwen ... | 35,000 12 10 Constant Deacon’s waste-water | Reduced from 22 gallons to | No | Gathering grounds. 
meters 12 gallons per head | (Pressure on mains 
| 1701b.) 
OR. ode seen ost: “eee 34,000 25 22 ‘24 Constant Personal inspection {In another town (in the West No; but wells were rather low | Deep wells in cbalk, 
} | of England) 1 used a Deacon| in September and October} but no borehole 
| meter, and reduced the con towards the end of the day, | 
| sumption from 28 tol7gallons,| but regained their normal | 
| and should I find it necessary | level during the night 
to use mechanical means, this } 
is the system I should adopt 
Derby ia, ee 105,605 22°27 14°79 Constant | Waste- water meters in | Satisfactory Only of a temporary character | Chiefly springs, co!- 
some districts, and | | lected in under- 
inspection as occasion | | ground filter tun- 
may require | nels 
Hastings 52,000 | 16 16 Intermittent | Deacon’s waste-detect- | Oaly lately introduced Yes ; there was a serious diminu- Deep wells 
(about) ing meters tion, but the rain in 1894 has | 
| replenished the springs, and | 
} | they are now breaking } 
Leicester 208,355 | 15 12 Constant Yes Reduced from 28 gallons to 15 | Yes; we approached a water | The drainage area of 
| | gallons per head famine 7240 area 
Leamington ... 27,000 | 18 Not known, Constant Deacon’s waste-detect- | Reduced from 24 gallons to 18 | Yes; but we are now recovering. | Wells and headings 
trade con- | ing meters gallons per head Water now stands higher in| in red sandstone, 
sumption is | | Having but few outside stop-| well (after 18 hours’ rest) than| 110ft, deep 
only small | cocks, we practically work! it has been for four or five 
without them, except probable | years—viz., 28ft. above the 
transgressors, a8 photo-| bottom—whereas last year 
| graphers, butchers, &c. | (1894) it never reached above 
| 27ft., and by experience, &c., 
I expect it to reach 30ft. by 
| | March or April 
Pe ee a 420,000 31°5 20 Constant | House-to-house inspec- | Considerable reduction in waste | Restricted supply; waterturned | Washburn _ Valley, 
| tion off at night from August 3lst} River Washburn 
| | to December 7th, 1893 
Manchester ... 1,000,000 | 24 14 Constant | Pericdical house-to-| Proved very satisfactory, and | Yes; the supply in the city had | Longdendale Valley 
(in detail and | | house inspection has been in use almost from/| to be curtailed 
bulk) | | first (1851) when the Corpora- | 
| | tion undertook the supply | 
Newport, Mon. 62,000 21 14 Constant | Deacon’s waste-detect- | Reduced from about 40 gallons | No Springs and rainfall 
} | ing meter to 21 gallons per head | 
Oldham ... 210,000 About 184 About 13 | Constant Personalinspectionday | Less waste, but cannot say | No Impounding _reser- 
| and night definitely to what extent voirs 
Plymouth 93,000 42°5 25 | Constant 20 Deacon’s metersand | Reduced from 58 gallons per | No Gathering grcund 
30 Siemens’ meters| head in 1891 to 42°5 gallons (4885 acres) 
are in use; theformer| in 1894 | 
| are preferred } 
SOI, fig Foss ong Sao 8,000 | Almost 28 Notknown | Constant Night inspection by|No calculation made as to| Yes; we have agreed with the| Gathering ground 
manager & assistant quantity saved | principal landowner to run (700 acres) 
| with sounding rod | | another stream into the reser- | 
| voir, and had all old streams | 
| cleaned and improved | 
NN 5 8 ince ods eer) 67,657 About 30 Divided into Constant House-to-house inspec- | Reduced from 45 gallons to 50 | Yes; in 1893 to September, 1894, | River Kennet 
| | four dis- tion gallons per head before; to 25| (Upwards of 6,000,000 gallons | 
tricte, 9, 124, gallons to 30 gallens after | used annually for sewer flush- | 
14, and 17 | ing, and have 14,642 cisterns | 
| gallons re- to w.c.’s on the supply) 
| spectively a - 
Southampton ot 69,000 35 28 Constant Deacon’s waste-detect- | Reduced from 61 gallons to 35 | No Wells and galleries 
| | ing meter | gallons per head | | ia the chalk 
Southwark & Vauxhall, | 871,665 | 35 *49 28°78 86 per cent. con- | Deacon’s waste-detect- | Enabled to give a constant | No |River Thames 
| stant ing meter supply with practically the | | (Hampton) 
| same quantity as formerly 
required for intermittent | 
Strood (Rochester)... {12,000 | High service, | High service, Constant House-to-house inspec- | High service, reduced from 36 | Yes; the water-level in well fell | Wells and headirgs 
about 36 17°58 tion during the day,| gallons to 17°58 gallons per| 2ft. 6in., of which it has re-| in the chalk 
Low service, | Low service, and bysounding stop- | head | covered lft. 3in. during the | 
| about 28 24°24 cocks at night; Low service, reduced from 25| past three months, and the | 
| — to 24°24 gallons per| water is still rising 
hea | 





plate is hinged and follows the movements of the passing 
plates, and the large coal, which moves over it, descends then 
over the second plate P! to a travelling ladder Q, by means of 
which it is loaded into the railway trucks. The second shoot 


may be replaced either by a perforated screen plate or by a| he acts as engineer. At December 31st, 1896, the capital of t L 
the South Staffordshire Waterworks Company’s undertaking | whole of the area covered by the company’s operations is 


stood at £1,040,581 6s. 11d. The water rates fer the year | constant and unlimited. The system of waste inspection is 


light bar screen for the purpose of screening out any small 
coal which may have been carried forward with the large, or 
also for the screening out of cobble coal. The screened-out 
coals would then be conveyed tranversely by a belt or scraper 
conveyor. The travelling ladder is composed of two link 
chains, with cross bars at certain distances between them, the 





| as far as official business is concerned, on Thursday, 22nd inst. 
Staffordshire Waterworks Company’s undertaking, to which 





amounted to £92,781 9s. 11d.; the number of houses laid 
on for the year were 3634, making the total supplied 92,007. 
The limits embrace portions of the counties of Stafford, 











plied per day during the present year reached 12,233,496 


| Mr. Hill, in the course of his well-thought out address on the | gallons on May 22nd, the whole of it having been pumped 
| opening day, gave some interesting particulars of the South | mostly from deep wells. The total quantity pumped for the 


year 1896 was 38,206,000,000 gallons, of which quantity 
871,000,000 gallons were for trade use. The supply to the 


by ordinary stethoscope, principally at night, outside stcp- 
cocks being fixed to all service pipes. 
One of the principal sources of supply is at Lichfield, whcre 





Derby, Warwick, and Worcester, its extremes reaching from | there are three impounding reservoirs connected with « 
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tunnel about three and a-half miles long driven through the 
red sandstone; the streams collect water from the neigh- 
bourhood of Cannock Chase and Lichfield, the tunnel 
affording a supply from numerous springs along its course. 
In September, 1895, an opportunity of gauging the 
relative minimum yield of the two main streams and of the 
tunnel and well separately, using the formula 515 ./Hs 
= cubic feet of water per minute per foot width of weir, 
showed that each of the two streams yielded approximately 
half a million gallons in the twenty-four hours, and the 
tunnel about 2} million gallons. The maximum daily 
yield of the streams may be taken as upwards of 67 millions 
and 10 millions respectively. The number of reservoirs 
owned by the company is 15, and there are 11 pumping 
stations; the total reservoir capacity is 195 millions, the 
number of engines 25, and boilers 39. During the past 
two years new engines have been erected and set to 
work at three of the company’s pumping stations—viz., one 
horizontal, differential, compound, surface-condensing engine, 
of a capacity of 14 million gallons per twenty-four hours, 
by Messrs. Hathorn, Davey, and Co., of Leeds; one hori- 
zontal, differential, compound, surface-condensing engine, of 





piston; they usually pump against a head of 240ft., and 
deliver 371 gallons per double stroke. Steam is supplied by 
eleven single-flued Cornish boilers, at a pressure of 40 1b. per 
square inch, their dimensions being 28ft. in length by 
5ft. 104in. diameter, with flues 3ft. 6in. diameter. Another 
set of engines seen in an adjoining building are of the direct- 
acting rotative type. These engines are arranged in two 
pairs, and are compound direct-acting, surface-condensing, 
rotative pumping engines, having cylinders 32in. and 52gin. 
diameter by 7ft. stroke, each engine having two double-acting 
pumps 19in. diameter by 7ft. stroke, delivering 335 gallons 
per revolution against a head of 275ft. They are supplied 
with steam at 100lb. per square inch, by six double-flued 
Lancashire steel boilers 28ft. long by 7ft. 6in. diameter, pro- 
vided with Fox’s corrugated flues 3ft. diameter, the feed- 
water, after leaving the hot well, passing through a Lowcock’s 
economiser on its way to the boilers. 

In the next house visited, the engines are intended for 
lifting the water obtained from the natural filtration works 
and delivering it on to the filters to undergo further purifica- 
tion. They are arranged in two pairs. No. 1 is a compound, 
with cylinders 17in. and 32in. diameter by 2ft. stroke, jet 


















































































a capacity of one million gallons 
Davey, and Co.; one vertical, rotative, compound, surface- 
condensing engine, of 14 million gallons capacity, by Messrs. 
Fawcett, Preston, and Co., of Liverpool. 


The engines in use are of various types, the total actual 


horse-power being 2700, and include vertical, rotary com- 


pound, surface condensing; horizontal, compound differen- | 


tial, surface condensing; single-acting, expansive, beam, 
surface condensing; horizontal, fly-wheel, surface conden- 
sing; double-acting, expansive, fly-wheel, beam, jet con- 
densing; double-acting, high pressure; Ottogas. The boilers 
are mostly of the Lancashire type. 

In supplying a district having considerable variations in 
level, and where it would be costly, if not impracticable, to 
divide it entirely into zones of pressure by means of reservoirs, 


Mr. Hill had recourse to break-pressure tanks or reducing | 


by Messrs. Hathorn, 


condensing. No. 2 is a triple-expansion engine having 
cylinders 9in., 13$in., and 27in. by 2ft. stroke, and works 
surface condensing. Each of these engines is geared in the 
ratio of 4 to 1 to a set of three single-acting bucket pumps 
3ft. diameter by 50in. stroke, each set capable of lifting 16 
million gallons in twenty-four hours. These engines can be 
supplied with steam either from the Cornish boilers connected 
| with a set of Bull engines, or from a De Naeyer water-tube 
| boiler, which is worked at a pressure of 150 1b. per square 
|inch. Much interest centred in the Bull engines, ot which 
there are three. Nos. 1 and 2 have cylinders 66in. diameter, 
| with 10ft. stroke, and pump plungers 39in. diameter, each 
| delivering 516 gallons per stroke. No. 3 engine has a 
| cylinder of 70in. diameter by 10ft. stroke, pump plunger 42in. 
| diameter, and discharges 600 gallons per stroke. 

| The engines are supplied with steam at a pressure of 40 lb. 





valves. He described a valve which he had recently designed | per square inch, by thirteen boilers of the Cornish single- 


and applied to 12in., Sin., and 4in. mains with very satisfac- 
tory results. The valve is actuated by the low-pressure water, 


and maintains a constant pressure no matter what variation | 


takes place on theinlet. Where the pressure enters a district 


| flued type, each 28ft. long by 5ft. 9in. diameter, having flues 
| of 3ft. 6in. diameter, six of these are fitted with Vicars’ 
| mechanical stokers. These’ works, we are informed, are 
| wholly independent, and are in no way connected with those 


at, say, from 1801b. to 190 1b., the advantage and necessity of | on the eastern side of the road, being solely for supplying 


reducing it to 50 1b. or 601b. is obvious. 
wheel main supplies a town from a pumping system uncon- 
trolled by a reservoir. There are two stations pumping into 
this main; the pressure in the pumping main varies from 
140 lb. to 1901b. The pressure on the gauge at the district 
superintendent’s house formerly varied between 801b. and 
136 1b., and, as some parts are at much lower elevations, the 
pressure on the mains and services in some cases exceeded 
150lb. By fixing reducing valves on the two arms of the 
principal main at suitable points, and adjusting them to 
deliver water at 60lb. and 501b. respectively, to suit the 
levels at which they are fixed, the pressure on the gauge at 
the superintendent’s house is now about 601b. throughout 
the day and night, or an average reduction of 481b., and a 
reduction from the maximum pressure of 76 lb. 

The space at our disposal forbids even an abstract of all 
the papers read before the Society, and an abstract of one or 


two of these of more general interest must suffice for the | 


present. Ina future issue we hope to reproduce in full two of 
the papers, viz., that by Mr. Towler, of Leeds, on ‘“ The 
Pumping Machinery at the Liverpool Waterworks,” and 
that by Mr. W. G. Kent on “The Venturi Water Meter.” 
The interesting table given on page 101 was introduced into 
@ paper by Mr. W. Coles Finch, and contains the replies 
received by the author from waterworks engineers through- 
out the country to numerous questions which are shown 
tabulated. 

In a paper descriptive of the Torquay Waterworks, Mr. 
William Ingham, A.M. Inst. C.E., the water engineer to this 


town, gave some highly interesting data respecting the rain- | 
fall in the Torquay watershed during the last nineteen years. | 


We give these in tabular form herewith :— 


In one district a | unfiltered water to the company’s Battersea works, where it 


|is filtered and distributed. From this place the com- 
| pany walked along the Lower Sunbury-road, towards the 
| company’s Sunnyside engine-house, and passed by the puddle 
| trench and wall that is in course of construction to protect 
seven acres of filters, which are to be formed within it, from 
| the effects of river floods. The Sunnyside reservoir adjoining 
| this engine-house contains 90 million gallons of water, and is 
| filled by means of two 18in. centrifugal pumps, driven direct 
by two pairs of Restler’s multiple expansion high-speed 
| engines, each having two sets of cylinders of 34:5, 70, 123, 
| and 224 square inches area respectively, by Yin. stroke, and 
| are designed to run at 350 revolutions per minute, and each 
| deliver ten million gallons per twenty-four hours. Steam for 
| these engines is supplied by a battery of four Babcock and 
| Wilcox boilers, and an economiser at a pressure of 160 lb. per 
| square inch. 
The Stain Hill reservoirs are now nearing completion, and 
| really consist of one reservoir with a central division bank 
| common to both, and will when finished have a capacity of 
| 300 million gallons, having a total depth of water of 40ft. and 
| a top water level of 37ft. above ordinary summer river level, 
| these will also be filled by the centrifugal pumps above 
| referred to. The object of these reservoirs is for the storage 
| of water to enable the company to draw from them instead 
| of the river when the latter is in flood or at times of drought. 








MOTOR CAR RACE IN FRANCE, 


THE running of mechanical carriage races in France is not 
only increasing in popularity as a sport, but is becoming more 





Rainfall Records for Torquay Watershed, 


























Date January. manned March. April. May June. July. August. Sept’mber October. November! December =_—_ 
| 
1878 2°02 3°95 | 1°94 8°83 6°23 4°80 2°41 5°61 1°89 6°10 4°24 3°94 45°26 
1879 6°06 6°20 | "55 3°41 2°61 6°59 3°01 5°53 ~ 2°58 1°53 - “90 89°87 
1880 1°28 5°57 | 2°97 2°42 “50 1°75 3°33 "48 - 4°10 7°46 4°23 4°18 38°07 
1881 2°34 6°58 4°81 “70 “41 4°38 1°64 3°93 2°33 5°59 6°20 4°95 42°96 
1882 2°17 2°44 1°93 7°15 2°57 3°69 6°43 2°36 4°31 7°41 6°21 5°50 52°17 
1883 5°40 8°06 1°88 1°40 1°57 4°09 4°37 *84 70 4°77 4°90 1°46 45°75 
1884 5°00 7°36 | 3°21 8°14 1°29 1°66 3°66 °46 2°55 1°24 1°98 4°16 35°71 
1885 3°72 6°29 1°45 5°60 2°96 2°15 “49 2°05 5°26 6°67 5°69 2°48 44°72 
1886 5°23 1u1 4°81 2°29 3°16 1°20 2°88 2°31 1°95 8°52 2°83 5°93 42°82 
1887 3°48 “81 1°78 1°03 1°07 35 1°33 1°66 3°05 3°51 5°8L 3°66 27°54 
i888 1°30 65 6°03 2°01 2°30 3°19 6°68 2°27 “90 1°72 11°68 | 5°08 43°SL 
1889 1-07 1°92 4°42 1°78 2°62 "34 4°29 2°62 2°54 5°07 2°15 2°69 81°51 
1890 6°38 1°65 1°97 3°62 2°71 | 2°28 2°45 3°23 1°24 1°15 4°34 | 4°68 35°70 
1891 3°70 “50 3°84 1°80 3°61 3°19 2°79 6°36 1°89 11°81 5°69 6°85 52°03 
1892 2°55 3°58 1°20 "83 1°29 1°96 1°93 3°85 1°88 6°74 4°67 1°85 32°33 
1893 4°30 6°36 "26 “44 1°88 “84 5°30 1°74 1°95 2°80 2°81 5°61 34°29 
1894 6°13 89 2°42 3°95 2°91 1°96 4°49 4°56 3°96 7°01 8°38 2°76 50°42 
1895 6°78 05 | 3°7! 3°38 “98 1°50 3°50 2°57 *70 5°67 10°50 6°12 45°54 
1896 91 79 3°90 37 03 3°05 2°16 1°98 6°56 4°22 1°43 9°80 35°20 
Totals... 69°82 63°57 52°96 49°15 40°70 48°97 64°04 54°41 56°65 98°99 93°84 82°60 775°70 
Average 3°67 3°34 2°79 2°58 3°37 2°86 2°98 5°21 4°94 | 4°35 40°82 


2°59 


2°14 


The excursion to the works of the Southwark and Vauxhall 
Water Company at Hampton was well attended. Upon 
leaving the railway station at Hampton the members were 
conducted to the Company’s Riverdale Works, a very hand- 
some block of buildings situated at the eastern extremity of 
its property. These works are in course of erection by 
Messrs. J. Aird and Sons, and consist of engine and boiler 
house, coal store, workshop, smithy, chimney shaft, &c. 
Three sets of triple-expansion three-crank direct-acting 
rotating pumping engines, having cylinders 20in., 33in., and 
56in. diameter by 5ft. stroke, with double-acting pumps 
163in. diameter, are being made by the North-Eastern 
Marine Engineering Company, of Sunderland, for this station, 
each being capable of indicating 500-horse power, and having 
a combined pump capacity of 20 million gallons in twenty-four 
hours. The steam for driving these engines will be derived 
from two batteries of Babcock and Wilcox boilers, each 
battery consisting of four boilers and one economiser, the 
working pressure being 200 Ib. on the boilers and 160 lb. per 
square inch at the engines. We hope in a forthcoming issue 
to give illustrations of the new Riverdale Works. 

The members next proceeded to the building containing 
engines of the Cornish beam type, having cylinders 80in. 
diameter by 10ft. stroke. The pumps are double-acting, 
23%in. diameter, and have the same stroke as the steam 





| and more patronised by the makers themselves, who find that 
| these contests afford them a valuable experience for the 
designing of their carriages, at the same time that they have 
excellent uses as an advertisement. Some of them hold that 
by designing motors for racing purposes they are able to 
| arrive at perfection sooner than they would do otherwise, for 
if a manufacturer can produce a racing auto-car capable of 
withstanding the exceptional strains put upon it, he will find 
it easy, it is argued, to construct motors for everyday use that 
will give complete satisfaction. Thus the races that are held 
from time to time are receiving an increasing number of 
entries, and the makers have to utilise the greater part of 
their resources in building mechanical vehicles with special 
mechanism, as well for themselves as, for their numerous 
customers who take part in these events for their own 
pleasure. The contest which wasrun off from Saint Germain 
to Dieppe secured no fewer than 70 entries, and of this 
number of vehicles 59 put in an appearance at the start, so 
that there was every prospect of the event being an un- 
precedented success. Among the vehicles there were 35 cars 
holding from two to six passengers, one carrying nine persons, 
eight Bollée voiturettes, 13 De Dion tricycles, and three 
bicycles. They were all propelled by petroleum motors 
with the exception of the steam brake constructed by 
MM. De Dion et Bouton. There was nothing new, except 





ns 


among the petroleum bicycles, and not a single one of these 
was able to finish the distance. The vehicles were con. 
structed by Dion et Bouton, Panhard, Bollée, Delahaye 
Mors and Landry et Beyroux, and though one or two others 
were entered and shown at the exhibition at Dieppe they dig 
not take part in the race, The competitors were sent off at 
nine o’clock on Saturday morning at intervals of a few 
seconds in the presence of an enormous crowd of spectators 
and each vehicle carried a bouquet which had been presented 
by the municipal authorities of Saint Germain, who desireg 
in this way to show their interest in the mechanical carriage 
movement. 

The start was witnessed by a large number of members of 
the Automobile Club, who had gone to St. Germain’by special 
train, which was then to take them straight on to Dieppe 
where it was hoped to arrive about half an hour before the 
finish. The train, however, met with an extraordinary series 
of incidents on the route. After narrowly missing being cut 
in two, to the consternation of the passengers, the locomotive 
broke down at Rouen, and the special had to be taken on to 
Dieppe tacked on to an ordinary train. Meanwhile, the 
motor cars were travelling at an astonishing speed, notwith. 
standing the heavy gradients which made the first part of the 
journey very difficult. This was all to the advantage 
of the motor cycles with auxiliary pedal power, and one of the 
petroleum bicycles had taken a lead in climbing the 
long hill from Pontoise to Ennery, when the chain slipped off 
the sprocket, and the rider, Rivierre, had to give up the race, 
Most of the vehicles, moreover, were specially constructed for 
climbing, and few of them were fitted with motors of less than 
10-horse power, so that while little time was lost in mounting 
the hills, a terrific speed was kept up for the rest of the way, 
In spite of the high rate at which the cars were driven, there 
were remarkably few accidents. One of the Bollée voiturettes 
was overturned in a ditch, but the riders escaped unhurt, 
but apart from this there were no accidents other than those 
arising from derangements to the machinery. All the way 
up to Dieppe special arrangements had been made to keep 
the road clear for the motor vehicles, so that the competitors 
were able to take full advantage of the steep down grades to 
make up time, and they arrived at Beauvais much sooner 
than was expected, one of the Bollée voiturettes reaching that 
town at 10 h. 40 secs. The majority of the others were close 
up, and the steam brake was only fifteen minutes behind the 
leader. At Gournay a petroleum tricycle was timed first, 
followed at short intervals by the others, and so far the ranks 
had been thinned by only a few accidents, caused mainly by 
the gripping of the machinery. The Dion steam brake was 
travelling in splendid style, though several minutes were lost 
on the road through the necessity of taking in fuel and water, 
and this enabled the leaders now and then to improve on their 
advance, 

It now appeared that the final issue would rest between the 

light vehicles of the tricycle and voiturette class, but in the 
run from Gournay to Dieppe, which is a down grade for most 
of the way, the Amedée Bollée and Panhard carriages rapidly 
improved on their position. The vehicle ridden by MM. 
Amédée and Camille Bollée indeed increased its lead to such 
an extent that at Arcques-la-Bataille it was twenty minutes 
ahead of the others, but unfortunately the carburator broke, 
and the car had to be pushed up to Dieppe. The first arrival 
was M. Jamin on the Bollée voiturette, who had covered the 
173 kiloms. in the remarkable time of 4 h. 13 min. 33 sec., 
which is an average of twenty-five miles an hour. Five 
minutes later appeared the Dion steam break, and then 
there was another interval of sixteen minutes before M. 
Charron on a Panhard carriage arrived at the winning post. 
The others came very rapidly, until no fewer than thirty-one 
competitors terminated the distance. Thisis the largest pro- 
portion of successes ever attained in a motor car race, and 
proves that the manufacturers are making great strides in 
the perfection of their propelling mechanism. From a 
popular point of view the race was equally successful, for 
while some thousands of people witnessed the finish, the 
visitors to Dieppe took the keenest interest in the vehicles 
themselves. The awards were distributed among four classes 
—motor cycles, and motor cars carrying two, four, and six 
persons. In the motor cycle section MM. Jamin and Pallier 
were first and second on Bollée voiturettes, and the next 
eight rode petroleum tricycles. After taking into account 
the times at the start, M. Gilles Hougiére was declared the 
winner in the class of vehicles with two places, he having 
covered the distance in his Panhard vehicle in 4 h. 36 sec. 
M. Charron was second in a Panhard vehicle, M. Prevost 
third in a Peugeot, M. Amédée Bollée fourth in his own 
carriage, Chevalier de Knyff fifth in a Panhard, M. Giradot 
sixth in a Panhard, M. Emile Mors seventh in a Mors 
vehicle, M. Lemaitre eighth in a Peugeot, M. Buisson ninth 
in a Panhard, and M. Lays tenth in a Panhard wagonette. 
In the section of vehicles with four places MM. de Dion et 
Bouton were first with their steam brake in 4 h.19 min. 34 sec., 
M. Giraud second in a Panhard, M. Archdeacon third in a 
Delahaye, M. Marcotte fourth, and M. Lemoine fifth in a 
Panhard. In the heavy vehicles M. Courtois was first in a 
Delahaye brake, his time being 5 h. 58 min., and M. Doriot 
was second in a Peugeot vehicle. 
After the race the motor carriages were placed on exhibi- 
tion in a large marquee which had been erected at the end 
of the Plage, and on Sunday was visited by a large number 
of people. Most of the vehicles had been cleaned up, and 
looked none the worse for the ordeal through which they 
had gone. In the afternoon a procession was organised 
around the Plage, when banners were distributed to most of 
the vehicles, and the running of fifty or so motor cars in 
perfect order, with their banners flying, made a strong 
impression upon the spectators. Among the visitors to 
Dieppe were delegates from the Self-propelled Traffic Asso- 
ciation—Mr. W. Worby Beaumont, the Hon. C. S. Rolls, 
Mr. W. Barr, Mrs. Barr, and others—who had been invited 
by Baron Zuylen de Wyevelt, the president of the Auto- 
mobile Club de France, and they were entertained at a 
banquet prepared by the Paris Chauffeurs in the Casino. 








TuirTy years ago the typical locomotive of the United 
States weighed about 27 tons, and its boiler was provided with a 
grate area of 15 square feet, and an area of heating surface of 
800 square feet. In locomotives of recent make the weight, grate 
area, and the heating surface are twice as great, and they are 
required to produce four times more steam, because the trains 
have been doubled in weight and their speed has been increased at 
least 50 per cent. In short, says the American Engineer, the new 
locomotives must make twice as much steam per unit of heating 
surface and of grate area as the old ones, In heavy services, 
thanks to a strong draught which equals 12in., and sometimes 
16in., the coal consumption reaches, and i surpasses, 














1901b. per square foot of grate area, 
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Ee | 
: ant : : ae i i i | Circuits should be divided into sections of not more than forty- 
HOW THE FLEET AT SPITHEAD WAS _. _ instructions issued by the Admiralty, of which we give a | i tttiaps, the number varying according to the convenience of 
ILLUMINATED. PY: | terminals, &c.; search-light terminals (with artificial resistance cut 


. +} ; i tat ‘LEE JLUMID NS ; HEAD, JUNE, 1897. out), and yard-arm reflector terminals are handy for the purpose. 
AurucueH the illumination of the fleet at Spithead FLEET ILI eee or Sam , , 1897 -_— ee ean. the latter are weually fitted on 
Sh be ill ee th ts am ed in the Ch , circuits of pattern 822, — rf capacity of 42 ampéres, and care 

‘aks 7 ipti , Ships to be illumina’ on the lines ado) in the Channel must be taken not to over em. 
admiretion, bie <i ged o me pA yon 596 . ho Squadron at Kiel. (Vide Annual Raport of Torpedo School, 1895) | If practicable, each section should commence close to the ter- 
methods adopeed in securing the desired and desirable Battleships should outline their forecastle, superstructure, and | minals, so that they will only require one feeder, a3 the pattern 546 
end has ever been made public. No illumination on @ quarter deck, as shown in diagram of Royal Sovereign, also masts, | supplied for feeders is only to be cut into 56 yards lengths, in order 
sim'lar ecal2 was ever before seen, and the use of | funnels, bridges, and water-line. that it may be re-i:sued to ships for yard arm reflector leads, 
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electricity alone made it possible. How great was the Cruisers, 1st and 2nd class.—Oae complete line fore and aft, Where there is a search-light in the top, the circuits aloft can be 
power required may be estimated when we say that | mirking well the sheer, as shown in attached diagram of Apollc, led very simply from these terminals, one section leading up the 





about an indicated horse-power is required for every also masts, funnels, bridges, and water-line. mast, top and yards, and another section down. 
eleven lamps lighted. ” Cruisers, 3rd -_ of a yee -~ lighten” gunboats, — Cables to be used. 
: : ame as cruisers, but omitting the water-line i i 5 . 
The whole of the work wa: carried out by electrical Destroyers and torpedo boats.—The same as cruisers, but sa sr ie 7 toa" 





staffs and the crews of each ship according to definite | omitting the masts and water-line, am .. .. Map... 
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48 — 16-candle power lamps for a section of this description will 
therefore not ba excessive. There will be a loss of nearly 4 volts 
n a fesder with the full number of lamps. 

Lamps should be 5f. apart on the hull, and 6ft. apart up and 
down mast, funnels, &: , and 4ft, around bridges, chart-house, &c., 
and on the masts there should be a line both before and abaft. 

Ia fitting circuits and feeders, all the ends should be carefully 
marked + VE or —VE, and tallied, to prevent confusion ia con- 
necting up terminals, and the main wires of the circuits marked at 
intervals with bunting. 

After joining lamps into circuits, they should be stopped up to 
the circuit itself, to prevent them blowing about in the wind, and 
to ensure them being at the proper distance apart. 

Lamps at water-line should be placed high enough to be clear of 
the wash of the water. Three-feet above water-line keeps them 
clear of the boat joining up lamps in crdinary weather. 

Small sbips with only 100 
ampere dynamos or less, are 
reminded that 100 empe-es 
limits them to 125—16-candle 
powerlamps, or 250—8-candle 
power lamps. It is hoped that 
there will be sufiicient 8-candle 
power lamps to supply all 
sach ships. 

A good extempore lamp- 
holder may be made of cork, 
grooved at the sides and base, 
care being taken that the 
grooves are of such a depth 
as to firmly hold the glass 
neck of the lamp, and to 
allow wires to be slightly 
further apart than the loops 
of the lamp. A taut whip- 
ping of twine will make this 
a very firm holder, and is 
much better than the servico 
holder when exposed to the 
wind, and does not take long 
to fit. It is difficult to rig 
circuits with the lamps in 
place without several break- 
ages, and with this form of 
holder the lamps should bo 
fitted with short lengths of 
pattern 733, and circuits with 
short branch wires of the 
same. The lamps can then 
be quickly joined up and in- 
sulated. Service holders wil! 
be preferable in some parts of 
ships, extsmpore in others. 
A pattern extempore holder 
will be sent to each ship if 
possible, and corks supplied 
already cut. With a holder 
of this description a lamp 
has been burnt for several 
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CORK HOLDER 
hours under water without any appreciable leakage of current. 


— 


Notes. 

In order to ensure uniformity in the arrangements on board the 
various ships fer this purpose the commanding offizer of the 
Vernon has ben directed to prepare directions for guidance in 
fitting the circuits. 

Ships of the training squadron and those special service vessels 
which are deficient in dynamo power and have no torpodo ratings 
will rot be illuminated. 

The Vernon will assist at Chatham and Portsmouth, and the 
Dafianea at Devonport. 

As an example of the way the work was carried out, 
we select the Prince George. The ship was illuminated 
by 1970 lamps—Swan Edison—consuming about 80-horse 
power. The current = 600 ampéres at 80 volts. Revo- 
lutions = 300. The dynamo was driven by a Brother- 
hood compound engine, with cylinders 10}in. + 16in. x 
10in., driving a Siemens dynamo. 

It may be stated here that all lamps were supplied by 
the Admiralty. 

Inquiries which we have made show that the engineer 
staff of the Majestic had nothing to do but supply 
current. So that it is to be inferred that the Vernon or 
Defiance undertook this ship entirely. The 100-candle 
power lamps mentioned in the table accompanying this 
were for mast-head lights. 











about 3850; and the mileage taken along a single line of 
lamps 5ft. 6in. apart, about 54 miles. 

Much admiration was excited by the Admiral’s flags at 
the mastheads of their flagships. The construction of 
these flags*is illustrated on page 113. The flags were 
framed in light timber, and secured in position by hauling 
the line A taut, and then lashing the bottom corner B to 
the mast. 








INSTITUTION OF MECHANICAL ENGINEERS. 
BrrMincuam, the birth-place of the Institution of 
Mechanical Engineers, was. fittingly selected as the 
centre of its summer meeting in this its jubilee year. 
On Tuesday morning last the inaugural address was read 
by the President, Mr. Windsor Richards, in the great 
hall of the Municipal Technical Schools, which have been 
generously placed at the disposal of the Council, and on 
this — Friday—evening the meeting will conclude. During 
the few days which have thus been spent in Birmingham 
every effort has been made, not only by the Council, but 
by the residents of Birmingham, to make the visit of the 
Institution at once pleasant and instructive. Several 
trips of a purely holiday nature have been arranged, as, 
for example, that to Stratford-on-Avon; and at the same 
time the principal manufacturers in Birmingham and the 
Birmingham district have opened their doors to the 
members and guests of the Institution, and given them 
the opportunity of seeing the working of some of our 
great English industries. 

The hall of the Municipal Schools was entirely filled 
when Mr. Richards read his presidential address. He 
began by saying that in this the jubilee of the Institution 
of Mechanical Engineers their first duty was to give 
expression to their high appreciation and grateful 
acknowledgments of the immense influence for good that 
had been exercised by her most Gracious Majesty the 
Queen-Empress, throughout the sixty years of her 
glorious and beneficent reign, during which their Institu- 
tion had so greatly prospered. On behalf of the 
members the following address had been presented to 
her Majesty :— 

To Her Most Gracious Majesty the (Queen. 
May it please your Majesty, 

We, the President and Council of the Lastitution of Mechanical 
Eagineers, on behalf of ourselves and the members generally of 
this Institution, humbly approach your Majesty to offer the 
assurance of our loyal and hearty congratulations upon the attain- 
ment of the sixtieth year of your Majesty’s reign. 

We are deeply sensible of the wise and beneficent sway which 
your Majesty has throughout exercised over your Empire, and of 
the great advances consequently realised in art and science, par- 
ticularly in mechanical engineering, to which this Institution, 
having been established ten years after your Majasty’s accession to 
the Tarone, has now been devoted for half a century. 

We earnestly pray that your Majesty may still be spared to 
reign over a faithful and affectionate people. 

In token whereof the seal of the Institution has been here 
impressed, this 17th day of Jane, 1897. 

E. Winpsor RicHaxps, President. 

To this courteous letter Sir Matthew White Ridley 
replied that ‘“‘Her Majesty was pleased to receive the 
same very graciously.” Mr. Richards then recalled to 
the members the original objects of those who initiated 
the Institution, and he then passed in review the name 
and work of those who had been connected with it to 
prove how fully the Institution of Mechanical Engineers 
had adhered to and upheld the objects with which it 
was started, and had furthered the science of nechanical 
engineering. Commencing with the nomination in 1847 
of George Stephenson as first president, Mr. Richards 
sketched a brief and effective history of the Institution 
up to the present time by giving short biographical notes 
of the presidents and their work, and by recalling the 
principal landmarks in the march of the mechanical 














Statement showing (Juantities cf some of the Stores used for Illuminating the various Classes of Ships, 
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The lighting on board the Terrible came within our engineers. The conclusion of his address was as follows : 


personal knowledge. It consisted of a line of lamps 5ft. 
apart along the boat deck, down the stern and stem and 
along the water-line. There were lights up the ensign staff 
and jack staff, and fore and abaft both masts and along 
the upper edges of both fighting tops. The funnels were 
outlined, and so were the edges of the bridges, corners 
and roofs of the chart houses, and the ship was lighted 
on board by 900 incandescent lamps. 

The Terrible had also a trophy consisting of V. R. 
worked together, with 1837 beneath it; and this was 
alternately changed to V. R. I. with 1897 beneath in 
different coloured lights, supported upon the quarter- 
deck gun. The several admirals’ flags were bordered with 
sixteen white lamps and crossed with twenty-four red 
lamps. 

A rough calculation, assisted by the particulars given 
in the table appended, shows that the total illuminating 
power of the whole fleet was equal to 789,820 candles, 
including lamps of all powers; that the horse-power was 


To complete the list of the half-century of presidents, it is 
necessary that I should add the name of Edward Windsor Richards, 
1896-97. All that need be said of him is that he greatly desires to 
be of service, and to further the interests of the Institution. He 
has the earnest hope and belief that when the centenary is cele- 
brated, the then president will be able to congratulate the members 
on the progress made in the second half of the century, and that it 
will be as great or greater than that of the first half, and that the 
home built at this time for the purpose of drawing the members 
into closer companionship may have greatly contributed to that 
increased success, The Institution house is now making rapid 
progress, and the architect holds out the hope that the lecture 
theatre will be available for the next spring meeting. The 
Finance Committee have reported to the Council that the 
250 debentures for £25,000 have been allotted to the seventy-five 
applications received, the amount applied for having been £52,700. 
Your council have addressed letters of congratulation to the 
following members of this Institution upon the honours conferred 
on them by her Majesty:—Sir Alexander Wilson, Bart., Sir 
Lindsay Wood, Bart., Sir John Wolfe Barry, K.C.B., Sir Alexander 
R. Binnie, Sir Benjamin A. Dobson, member of council, and Sir 


| Thomas Richardson, M.P. We have about 10,000 volumes in the 








library, and our ‘‘ Transactions” fill fifty volames ; we exchange 
‘* Proceedings ” with 103 societies, forty-seven inland, and fifty-six 
foreign ; we present fifty-three volume3 annually to twenty-six 
colleges and libraries, making a total of 156 volumes, Altho: bh 
this review of the work of our Institution has been rapidly and 
brietly sketched, it is sufficient to prove that we have carried out 
the objects for which the Institution was formed, and we can justly 
claim that we have contributed largely to the general happiness 
and material prosperity, not only of the people of Great Britain 
but of the whole civilised world, Although we have reached our 
jubilee year, we are still in our youth, full of vigour and full of 
determination to keep abreast with all progress affecting our 
profession, 

The vote of thanks was proposed by Mr. Williams, one 
of the oldest members of the Institution. and was carried 
with acclamation. 

The President replied in a few well-chosen words, and 
then said that, before passing to the reading of the papers, 
he had another matter to bring before the meeting. Ag 
all the members knew, their able secretary, Mr. Bache, 
had not for some time past been in good health. He had 
been recommended to take a long holiday by his doctors, 
and the Council had released him entirely from his work 
for six months. The holiday had, however, not done him 
much gocd, and he had in consequence tendered his 
resignation. Under the circumstances of their presently 
entering into a home of their own, the Council felt 
that a strong and energetic secretary was absolutely 
necessary, and they had felt themselves obliged with 
regret to accept Mr. Bache’s resignation. They could 
not, however, allow him to sever his connection with the 
Institution without some mark of their esteem, and it 
had been proposed that an honorarium of £3000 ba given 
to him as it was to the late secretary, Mr. Marshall, 
under somewhat similar circumstances. He now put it 
to the meeting whether they were agreed that this should 
be done. Consent was given unanimously, and the in- 
formation was communicated to Mr. Bache, who expressed 
his thanks, and his regret for severing a long connection, 
in a short speech. 

Mr. Osmond, of the Osmond Cycle Works, read a paper 
on “Some Points in Cycle Construction,” which we give 
slightly condensed on page 116. Practically no discussion 
followed the reading of this paper. Only one member 
had anything to say. His remarks referred particularly 
to the frame and to the weakness caused by brazing. This 
might be met, he thought, by thickening the tube locally, 
say up to 17 gauge in a 22 gauge tube, or better, by using 
a mechanical means of attachment. Such an attachment 
might be made, he thought, by inserting a plug of metal 
either solid or hollowed, and heading the outer tubes into 
grooves turned in it. He thought that such a joint would 
be from 15 per cent. to 20 per cent. stronger than a brazed 
joint. 

Mr. Osmond replied that he thought no such mechanical 
joint could be effective, and that he only wished he could 
get the tubes with thickened ends. 

Mr. Davey’s paper on “‘ The Birmingham Waterworks” 
was then read. It will be found slightly condensed on 
page 117. 

Mr. Davey’s paper did not provoke a discussion of any 
importance. Very few speakers took part in it, and 
those who did spoke apparently more to oblige the Presi- 
dent than because they had anything of importance to 
say. Mr. Longridge spoke of the method of com- 
pounding which had been adopted at Birmingham in 
favourable terms, and said he thought that the system 
of exhausting the compound engine into a trunk for low- 
pressure engines might be advantageously made use of in 
bleacheries and dye works. Professor Unwin commented 
critically on the method of testing slack, which he con- 
sidered of small value, as sufficient care was not taken 
to make all the tests under the same conditions, or to 
reduce them to the same basis. Thus, for example, in 
one case more heat might go up the chimney than in 
another. 

Mr. Davey, in replying, said that it was only intended 
to give a rough estimation, and thatit did so satisfactorily 
enough, 

Votes of thanks were then passed, and the meeting 
adjourned. 

In the evening a very well-attended dinner—much 
better attended than served—was given in the Grand 
Hotel. 

On Wednesday morning the time of the meeting was 
entirely taken up by the reading and discussion on Mr. 
Morecom’s paper, on ‘‘ High-speed Self-lubricating Steam 
Engines.” Mr. Morecom, as managing director of Messrs. 
Belliss and Co.’s works, is, of course, in a position to speak 
with the highest authority on the subject he had taken in 
hand, and his paper was in consequence followed with 
the closest attention, and drew forth a discussion of such 
length that it was nearly half-past twelve before the 
author rose to reply. The other papers which were 
down for reading have been, in consequence, held over 
till a future occasion. We shall give Mr. Morecom’s 
paper in full in a future impression, when we are in 
possession of the diagrams which illustrate it, and 
without which much of its value would be lost. We 
shall also keep back our report of the discussion till 
the paper appears, as it would be unsatisfactory, we 
think, to separate them. 








O1L Encines.—At the Northumberland Agricultural Society's 
meeting at Berwick-on-Tweed, on July 15th, Messrs. Blackstone 
and Co., Eogineers, Stamford, won the first prize with their new 
oil engine called the ‘‘ Blackstone.” Ina few minutes it may bo 
converted to a gas engine, or when had as a gas engine it may as 
readily be converted into an oil engine, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: William H. 
Grant, to the Vivid, additional, for the Edgar ; and Alfred Rayner, 
to the Pembroke, additional, for the Hotspur. Fleet engineer: 
George F. Fraser, to the Vivid, additional, for the Northumber- 
land. Chief engineers: L. E Thumwood, to the Mohawk ; and 
Martin Stuart, to the Doris, until paid off, and then to the Vivid, 
additional, for the Doris. Engineers: Arthur W. Bolton, to the 
Mohawk ; Eiward O. Hefford, to the Charybdis; and F, J. 
Kingston, to the Hearty. Asis‘sn: engineers: Thomas W. 
Cleave, to the Galatea ; Francis E, P. Haigh, to the Spanker ; and 
f, C, Haste, to the Gleaner, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
( correspon 8.) 





AMERICAN VU. ENGLISH BRIDGES, 


Sin,—In your last issue Mr. Ottewell continues his comparison 
of Eoglish with American bridge construction, his strictures upon 
English rig having been already questioned by ‘‘C.” and 
«MI, and 8.1.” 

it i alleged that in America it has been found advisable so to 
modify bridge design as to make it agree in some respects with 
English usage. If this is true, as it appears to be, with respect to 
the occasional adoption of.riveted connections, and the freer use 
of plate girders, it seems rather to point to the readiness of 
American engineers to embrace the teachings of experience— 
experience certainly showing practical advantages to be possessed 
by these more characteristically English features in bridge work, 
notwithstanding the ambiguity of stress determination in either 
case, An examination of English bridge work as illustrated in the 
engineering papers during the last few years, and of much which 
js unpublished, will show many instances of blind conservatism in 
design, a wearisome repetition of known defects, faulty and waste- 
ful arrangement of parts. 

The bridge builder in America has a constant incentive to study 
economy under the system there adopted, whereas in this country 
the production of economical designs is not rendered necessary by 
the direct pressure of self-interest, though it may still be practised 
as a concession to the interests of the client, who probably will not 
even know he has been well served. 

Bridge accidents in this country are, it is true, practically un- 
known, but it must not be inferred from this that there are no 
bad bridges ; the salvation of much Eoglish bridge work has been 
frequent inspection and prompt action. 

A great deal of designing is relegated to men, who, considering 
the costly character of the work to be executed, are poorly paid, 
] am probably not far wrong in suggesting that two-thirds of the 
bridge work in this country is designed by men wLoee earnings do 
not greatly exceed the amount necessary to ensure the privilege of 
paying income tax, and for the remaining third liberal payment is 
extremely rare, notwithstanding that considerable sums may be 
paid for engineering. Considering this, it is small wonder if the 
average designer finds little encouragement to consider the refine- 
ments of his work, and though he may do so because of the 
interest it inspires, does this as he grows older, with no great hope 
that it will much profit him. So patent is this to those who have 
opportunities of knowing, that I have met with no solitary instance 
in which a young engineer having the advantage of an older man’s 
advice, has ever applied bimself resolutely to the study of bridge 
work, with the idea of earning his living in this department of 
engineering. 

There is something ay wrong in a system which places 
bridge specialists at such a disadvantage, and I think the low 
standard of much English bridge work is attributable to the dis- 
inclination which competent men have to apply themselves closely 
and continuously to work generally so ill-paid. \ : 

England is, I suspect, very much like America in this particular, 
that some of the best and some of the worst work is turned out by 
each country. Here, indeed, there seems to be such a partiality 
for variety in this respect, that I have known bridges carried out 
under the came engineer, at the same time, in some of which great 
care was taken to observe those points essential to good design, 
whilst in others no regard was had to centrality of stress in 
members and connections, and in one case the web plates of booms 
aggregating over 100 square inches in each girder were entirely 
neglected as making part of the boom section. 

The vices peculiar to the two schools of bridge work areevidently 
dissimilar, and may be traced to different causes. In England, we 
appear as a rule content if a bridge is in the main strong cnough, 
notwithstanding that it may be wasteful, and possess defects which 
might be avoided, and time will probably make evident ; whilst in 
America the straining after cheap bridges does no doubt at times 
lead to very attenuated sections, and a scanty use of rivets, 

It is occasionally asserted, as accounting for the difference which 
still exists between English and American practice, that the con- 
ditions are so essentially dissimilar as sufficiently to explain it. | 
do not think the matter can be dismissed quite so easily. There 
are heavy engines and continuous traffic in the States as here, and 
those causes which operate destructively on artificial constructions 
are not felt in the Old World alone. From very early times the 
advantage of great depth in trusses has been recognised in 
America, with more economical spacing of panels than is commonly 
adopted in English bridges. 

An American specification of conditions to be observed by bridge 
contractors introduces niceties which in this country are frequently 
altogether ignored, or dealt with in a very happy-go-lucky fashion 
This precision in formulating the methods of design rendered 
necessary, it may be suppcsed, by the wish of the engineer draught- 
ing the specification to ensure results likely to be acceptable to 
him, has led to a more definite recognition of the unit stresses 
ag to the different parts of a bridge than commonly obtains 

ere. On the other hand, the English bridge designer has 
generally a greater licence in the exercise of his judgment, not 
being ‘‘ hide bound ” by a rigid specification, or having any reason 
to cheapen his work beyond that point which is advantageous to 
his employers, 


Instances of failure of bridges ill-designed and badly executed 
in no way depreciate the value of lessons to be learned from first- 
class American examples. English engineers, I suspect, are 
commonly too timid in dealing with any form of construction 
with which they are not already quite famiiiar, and for which a 
precedent may possibly be wanting. I have even known an 
eminent engineer decline to use lattice girders in a particular case, 
on the ground that he ‘wasn’t going to try experiments ;” it is 
true this was nearly twenty years ago, and that he was only joking, 
but indicated by his little pleasantry that temper of mind which I 
suggest retards the development of bridge design with us. 

Lest I should be misunderstood, it may be added that I do not 
favour the mere skinning of bridge sections to ensure economy ; that 
is not engineering, for it is jast as easy to divide the stress inany part 
bya high unit stress as by alow; but rather the rejection of those 
features in design which experience has shown to be objectionable, 
the adoption of more economical depths and spacings, and a closer 
adherence to those principles which are as well known here as in 
America, though possibly not so largely brought into every-day 
use, W. H, THORPE, 
July 20th, 





Sir,—As the subject under discussion is not engineering ethics, 
I am sure your readers will excuse me from referring to the former 
ne of the letter of ‘'M.I. and 8. Inst.” in your issue of the 23rd 
inst, 

‘*M.I, and 8. Inst.” considers it desirable that I ‘‘ should lay 
down some practical standard of excellence to which a bridge 
should conform.” This it would be impossible to do, as the 
standard varies with every particular bridge. For example, this 
standard for a bridge in Pennsylvania is different to what it is for 
a bridge in Colorado. It is different for a bridge in England to 
what it is for a bridge in Australia or Canada. The standard for 
parts of Australia, Canada, and Colorado will be much the same, 
and I think the standard for Pennsylvania and England should be 
much the same, 

_All bridges, however, should be safe “ first, last, and all the 
time,” and when one is proved to be unsafe it should ,be teken 
down. A good bridge is based on scientific principles and minimum 
waste, and I claim that in these respects American bridges are 
Saperior to English. 

“*MLI, and S, Inst.” states that I hold that some form of pin- 


connected bridge is superior to a plate girder. I certainly do for 
bridges above a certain span. In England, as in the United States 
of America, plate girder spans should be used up to a limit of 
100ft. For parts of the English Colonies, however, this limit 
should be reduced considerably. 

‘‘M.L and §. Inst.” asks if I will give him particulars of any 
—— pin bridge recently put up in the United States. If time 
and you, Mr. Editor, would permit, I should have no difficulty in 
giving particulars of a large number of such bridges. I will, 
however, simply mention one, viz, the Memphis bridge of the 
K.C, and M.R. and B, Co., built in 1892, and designed by George 
S. Morison, This bridge consists in the main of five spans, the 
longest of which is 790ft. (vide Trans, Am. Soe. C.E.). 

*M.I. and 8. Inst.” infers that I have not heard of the Charing 
Cross bridge, I certainly have, and also know that this bridge 
was built when neither Koglish nor American bridge engineers 
understood how to design pin-connected bridges, 

Derby, July 26th. ALFRED D, OTTEWELL. 





Sir,—Toe difference between Mr. Oitewell’s views of bridge 
excellence aud those of other folk can be stated in very few words. 
Mr, Ottewell prefers to use large pins to fasten the members of 
his bridge together ; an English ag prefers to use rivete. 
All = rest is mere detail. Which is better, the pins or the 
rivets / 

It may be well to add that Mr. Ottewell leaves out all considera- 
tions about headway, a thing which constantly settles, first, the 
depth of a girder, and secondly, what sort of girder it is to be. 
In the States they are not limited as to headway, as a rule, when 
they use rivets, not pins. Ses, for example, the new Standard 
Pacitic Railway Bridge. JULIUS DECKER. 

Leeds, July 27th. 





SCREW PROPULSION, 


Sir,—The Conference of Naval Arckitects referred to one or 
two matters in connection with the above upon which I am desirous 
of saying a word or two, if kindly permitted. 

As to shafting, it is obvious that if we never reverse the direction 
of motion of the heavy masses of metal therein and in the engines 
and screws, and if we are able to suit the screws at all times to the 
vessel and its then running conditions, we shall considerably relieve 
the strains on shafting. Now that well-proved reversing propellers 
are available, there is no longer any necessity for reversing the 
direction of motion of anything but the ship. 

Mr. 5. Barnaby’s paper on cavitation Poon me to say a word or 
two on a matter which does not appear to have been fully allowed 
for in practice yet, and which is of interest now that still higher 
speeds are desired. As the Daring was instanced in Mr. Barnaby’s 
paper, I will take an illustration from that type. She was designed, 
I believe, for a 6ft. draught, and, as Mr. Barnaby says, the tips of 
the blades were a foot beneath the surface ; this leaves a diameter 
of screws of, say, 5ft. Now, it is easy to prove that half of this 
diameter cannot assist in attaining a higher speed when the vessel 
is moving through the water at 30 knots an hour, with but 400 
revolutions of the engines. 

We will suppose that all the bubble-and-squeak business of 
gettirg up speed with fixed propellers presumably designed to 
travel Sethe the water at 30 knots is accomplished, and that we 
are running through the water at 30 knots, and that it is meeting 
—or being supplied to—the blades at that speed in front and 
being so paid out behind. Now, a screw propeller can only operate 
by its angle; and that revolving—uncovered—angle which does 
not keep up with the speed or propel, must retard. We will, by 
way of illustration, suppose them fitted with, and make a mark on, 
a 24ft. boss. The circumference of a 24ft. boss is 7°85ft. We 
revolve this 400 times in a minute, so we multiply by 400, making 
the root of our blade travel 3140ft.aminute, Thirty knots is 3040ft. 
a minute—only 100ft. under what the root of our blade is revolving 
—and we have allowed nothing for the usual and for occasional 
local adverse conditions. Here the revolutions might be increased 
with advantage, and the worse than neutral part would be reduced, 
and yet allow plenty of room for superabundant strength for 
reverting blade gear, and, when applied, we should be able to 
suit our pitches to getting up speed, and to desired speeds, and to 
conditions of running. And even in Turbinias at, say, 2200 revo- 
lutions a minute, it is compulsory that we have sufficient hold upon 
the water for direct and instant manipulation; and a really 
practical draught vill in all cases give us sufficient room to ensure 
our gaining by eliminating the ‘‘ harmful space” in the centre of 
the propeller and covering it with a boss, which will enable the 
pitch to be suited to all conditions of running or revolutions. Iam 
sure your readers will understand the point—and the moral. 

Permit me to mention that reversing propellers have thoroughly 
proved their practical sufficiency, one of large sizo having been 
knocking about in the North Sea for the last three years on a 
vessel of 22ft. beam and 11ft. draught. 

RosperRT McG asson, 
Hon. Mem, I. Mar. E, 

39, Dagnall Park, Selhurst, S.E., July 23rd. 





Sir,—In your artic’e last week on this subject, in which you 
dispose of the questicn of ‘‘ cavitation,” or ‘‘excavation,” so far 
as it relates to vessels of moderate speed, the problem of the best 
arrangement and form of screw propeller for high-speed vessels is 
not very fully dealt with, and I recollect that years ago you com- 
plained that the screw propeller was a very imperfect ‘‘ apparatus.” 
As the best propeller for a given form of hull and intended speed 
is still, as you say, largely a matter for ‘‘rule of thumb” and 
experience, it may be permissible to remark that the problem now 
is not how to propel a ship efficiently by means of a screw, but 
what form or arrangement of screw propellers is best for maintain- 
ing or increasing the speed of a vessel which is already moving 
through the water at, say, 20 knots. 

It is obvious that a screw of the usual pitch must revolve at a 
very rapid rate in order to keep pace with such a speed of vessel, 
i.e., in order simply not to obstruct the ship. The effective action 
of the screw, in the case stated, is confined to the excess in the 
rates—less slip—at which it is revolved beyond what is necessary 
to keep pace with the ship. This consideration seems to point to 
the advisability of adopting, for high-speed propellers, a boss of 
considerably larger diameter than is usual in present-day practice, 
in order to obtain a Icng pitch without excessive ‘‘ coarseness” of 
pitch, and without excessive blade area for the power employed. 
Screw propellers for fast steaming would then approximate to the 
idea of a paddle-wheel with the floats or blades set obliquely ; 
that is to say, the effective action would be exerted at a consider- 
able radius from the axis of revolution, instead of close to it, as in 
ordinary screw propellers, The chief reason why this method has 
not yet been adopted appears to be that some provision—say a 
boss-tail fixed to the overhanging stern—is rendered necessary for 
avoiding suction behind the large boss. In other words, the screw 
would have to be p'aced further forward in the vessel than-is at 
present usual, while the hull structure necessary to hold an 
elongated fixed boss-tail in position would offer some increase of 
resistance, and so diminish the advantage sought. At this point, 
the introduction of twin screws, for fast ocean steamers, suggests a 
means of lessening the ditliculty. By placing the screws away from 
the centre line of the ship and towards the sides, the free flow of 
water to the screws for a large part of their circumference is 
increased, while the bossing out of the hull to form the stern tubes 
suggests the means that might be employed for holding fixed boss- 
tails in position behind the bosses. If in a ship of 60ft. in width 
two 18ft. screws are placed, one on each side of the after-body, it 
would seem practicable to prolong the after-body, so as to afford 
support to the boss-tails. If the after-body was not more than, 








say, 12ft. wide between the screws—an ample width to provide 


rigid strength of structure—the total width over both screws weuld 
be less than 50ft., leaving a a of 5ft. on each side, between 
the screws and the extreme width of the hull. The screws might 
be protected from contact with dock walls by sponsons, secured to 
the ship’s counter. R. M, 8, 
Jaly 27th. 
[The Griffiths screw has the large boss,—Ep. E.] 





_ Siz,—I was much struck with your leading article on this subject 
in the last number of your valuable journal. It seems to me 
to clinch the matter. Thirty per cent. slip at 16 knots speed of 
ship, or, say, 23 knots speed of propeller, would probably not be 
very excessive, although wasteful. The speed of the water driven 
astern would be about 7 knots, and possibly not cause cavitation. 
Quite a different thing, however, would be 30 per cent. slip at 
30 knots speed of ship. These excessive slips ought, however, 
never to occur in practice, for they mean a wrongly proportioned 


es 

The Admiralty have now a considerable number of ‘‘destroyers,” 
with speeds of from 26 to 30 knots, and so far Mesers. Thorny- 
croft’s Daring seems to be the only case in which there has been 
any trouble on the score of cavitation. Surely this shows that 
excessive slip is very easily avoided, at all events with vessels 
having the ordinary shape of stern. Where the propeller works 
under a vaulted bottom—sous voute—it is, of course, very difficult to 
get —— propellers in, where these have been originally designed 
too smal), 

As regards the Turbinia, we have unfortunately very little data 
to form a judgment from. About 2000 revolutions seems to suit 
the steam turbines, and this, of course, necessitated a very fine 
pitch, let us assume 2ft. But even then it seems to me that three 
propellers of about 3ft, to 3ft. 6in. diameter might have given 
excellent results if otherwise well proportioned. 

It does seem a great pity that the Hon. Mr. Parsons cannot see 
his way to favour the public with some account of the experiment: 
that led up to the very extraordinary arrangement of propellers 
he has adopted. The Mangin propeller was a double propeller, 
consisting of two, one behind the other ; but this is, as far as I 
know, the only example of this c’ass of arrangement. 

July 27th, AUGUSTE JEAN BONHOMME, 





THE EIGHF HOURS DAY. 


S1r,—For a number of years I have kept a record of all the par- 
ticulars obtainable in connection with the shortening of hours of 
labour, with the result that I no longer doubt the advantages 
which will accrue to employers and employed, by the general 
adoption of 48 hours per week in the workshops of the engineering 
and cognate industries, 

Those of us who have gone through the experience as working 
lads of going out at 6 o’clock to cold and cheerless shops without 
our breakfast, are aware that the great majority of journeymen, 
as well as apprentices, only ‘‘ skulked ” their work, and ‘‘ dodged ” 
the foreman, till the bell rang or the bull blew, at 8.30 for break- 
fast: and in many cases the foreman exhibited as little desire as 
the youngest amongst us to do aught but ‘‘ mouch about” near a 
fire till breakfast time. I am therefore thoroughly convinced 
that the output of our workshops will be equal to what it now is, if 
we adopt the 48 hours per week, arranging the hours as follows :— 
From 7.45 a.m. till 12 : 12 till 1 p.m. for dinner ; and from 1 p.m. 
till 5.30 p.m., so that the men turn in equipped with their break- 
fast. On Saturdays the hours will be from 7.45 till 12 at noon, 
which with the foregoing hours from Monday till Friday, make up 
the 48 hours per week. 

I wish to add that 75 to 80 per cent. of the accidents in engi- 
neering shops occur before breakfast time, and the adoption of 
the 48 hours will be the best insurance employers can make against 
the Workmen’s Compensation Bill. 

I trust other employers will frankly state their views in the 
columns of THE ENGINEER. 

For New Conveyor Company, Limited, 
GILBERT LITTLE, Managing Director. 
Transport Appliance Works, Smethwick, 
Birmingham, July 27th. 





51n,—Reports having been circulated to the effect that our men 
are on strike, we desire to state that it is not the case, all are 
working as usual, and the execution of orders is in no way inter- 
fered with. SAXBY AND FARMER, LIMITED, 
London, N.W., July 22nd, 





PARIS INTERNATIONAL FIRE PREVENTION CONGRESS, 


Srr,—We have the honour to inform you that in the hope of 
preventing a return of the horrible catastrophe of the charity 
bazaar fire of Paris in May last, which has so painfully affected the 
world, we propose to call together an international congress 
to discuss all means to prevent and minimise fire in theatres, 
concert halls, and places of public resort, the date of which will be 
very shortly announced. e therefore appeal to the Press, to 
French, English, and foreign architects, engineers, and scientific 
men generally, who are interested in this grave question. 

In conjunction with the Congress is also being organised an 
International Exhibition of all engines, inventions, products and 
plans for the prevention of fire, and fire-extinguishing appliances 
and materials. We therefore invite all manufacturers, engineers, 
and inventors to exhibit their machines and inventions there, for 
which purpose a vast building will be placed at their disposal, next 
to the Congress. In this way all scientific discussion will be 
strengthened by practical demonstration, 

To prove the importance of the Congress, 150 members of the 
Senate, Deputies, Municipal Councillors of Paris, and scientific men 
cf the Government have already joined the committee. 

We have appointed as our British Secretary Mr. Frederick 
Hoare, of College-chambers, 2494, High Holborn, who will be 
pleased to receive on our behalf expressions of sympathy with 
the movement, and gladly welcome in the name of the committee 
any data cr useful information bearing upon the business of 
Congress. MARECHAL, 

Loadon, July 23rd. Vice-President of Committee. 





A PATENT OFFICE CURIOSITY. 


S1r,—In your current issue you draw attention to ‘‘A Patent 
Office Curiosity,” namely, the application of W. S. MacHarg being 
sandwiched in amongst J. M. Ewen’s applications. 

Oa examining tle list of patents I find this is not the only 
curiosity, as No, 16,562 is in the name of F, C. Soper, and No, 16,563 
in the name of E. M. Even. This last may be a misprint. 

I am sure many of your readers would like to have an explana- 
tion of the above unusual proceedings, ERNEST C, KENDAL, 

London, July 27th. 





UNFAIR USE OF DRAWINGS, 


Str,—We placed an crder with a firm of engineers on the Ad- 
miralty list for a large number of machines, to be made from 
complete working drawings provided by us at considerable cost. 
Another firm who had never sold such machines, knowing our 
makers, got them to supply them with similar machines, made from 
our drawings, which has caused us great loss. Have we any claim 
against the makers for loss sustained? Possibly some of your 
readers can give their expeziznce, Pro Bono PUBLICO. 

London, July 26th. 





(For continuation of Letters see page 118.) 
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Fig 1 


KIRKALDY’S REVOLVING DOOR FOR WATER- 
TIGHT BULKHEADS. 


Tuts revolving double door for water-tight bulkheads in 
ships, which we illustrate, is the invention of Mr. William 
Kirkaldy, of Glasgow, an engineer of varied experience in 
the theory and practice of his profession, who has made the 
subject of water-tight bulkhead doors a special study. The 
type of door he is now introducing to the shipping and ship- 
building community was fitted on board the recently-built 
channel steamer Duchess of Davonshire, and has the 
approval of the Board of Trade. On the occasion of the 
recent visit of the Institute of Naval Architects to Glasgow an 
example of the door was shown to many of the members in 
the show-rooms of Messrs. Tangye and Co., Hope-street. 
The makers of the door are Messrs. The Brandon Bridge- 
building Company, Limited, Motherwell. 

From the illustrations herewith, it will be readily seen that 
the arrangement consists of a hollow cylindrical casing, 
which is bolted to the water-tight bulkhead, one-half of the 
circle being in one compartment, and the other half in 
the compartment adjoining. In the casing are two doorways, 
one at the fore part of the circle, and the other at the aft 
part. Within the casing, and close fitting, is a hollow 
cylinder, which easily revolves, having one doorway in its 
circumference of a size corresponding to each of the doorways 
in outer casing. This cylinder is suspended by a central 
bolt overhead, and freely revolves on ball bearings. The 
revolving action is accomplished, in the views we give, by 
nand, slots onthe outside for the insertion of the fingers, 
and handles on the inside being provided for this purpose. 
The inventor, however, in other doors now being made, is 
substituting other means of revolving the door, with the view 
of obviating any possible risk of damsige to the fingers of any- 
one hurriedly operating it. 

When it is intended to pass through the bulkhead, the 
aperture in the revolving cylinder is brought round to cor- 
respond with the doorway in the casing, and the person steps 
inside, revolves the cylinder, and in doing so, of course, 
brings it round so that its one doorway corresponds with the 
doorway on the opposite side of the casing, thus giving egress 
into the compartment. The doorway by which entrance was 
had to the casing is, of course, absolutely closed before the 
revolving cylinder and its opening comes in line with the 
opposite doorway allowing egress from the casing. The 
movements involved will be clearly understood from our 
illustrations. Fig. 1 shows ingress door closed, egress door 
open, revolving door being operated from outside; Fig. 2 re- 
presents ingress door open, egress door closed, revolving door 
capable of being operated from either side of water-tight 
bulkhead; Fig. 3, ingress door open, egress door closed, 
revolving door being operated from inside; Fig. 4, ingress 
door closed behind, and egress door open in front to allow 
exit from casing. As the casing is bored like ordinary engine 
cylinders, and the inside cylinder turned to fit it like a piston, 
it is evident that the door is always effectually closed. 

The distinctive feature of this revolving double door is that 
it is impossible to leave it open at any time when passin 
through the bulkhead, one door having to be absolutely close 
before the other opens. In this vital respect it meets the 
— of the Board of Trade’s Bulkhead Committee 
of 1890, 








MANCHESTER SHIP CANAL DOCK WARE. 
HOUSES. 

THE public spirit displayed by the people of Manchester 
and district in constructing the Ship Canal, despite the most 
determined and most wealthy influence ever brought to bear 
against a private enterprise, did not apparently reach its full 
limit with the arrival of the first ocean-going steamers in the 
docks at Salford. On the completion of the canal the five 
miles of quays fronting the docks were furnished with 
hydraulic cranes of the most modern type, and with numerous 
sheds for the housing of the goods and cargoes. These 
were for the most part single or double-storey erections, and 
were erected by the company out of its subscribed capital. 








REVOLVING BULKHEAD DOOR, 8.8. DUCHESS OF DEVONSHIRE 





Fig. 2 


But it very soon became clear to everybody who was 
interested in the successful development of the canal traffic, 
and to every trader who either received or exported goods by 
the new waterway, that considerably more accommodation in 
the way of warehouses must be at once provided if the newly- 
diverted trade was to be retained by the port of Manchester. 


It is well known, and therefore there is no need to disguise | 
the fact, that the state of the company’s finances did not at | 


the time admit of its undertaking the task of providing 
these most necessary warehouses. At this juncture, therefore, 
the Ship Canal Warehousing Company, Limited, was formed 


with the object of raising further capital for building ware- | 


houses, &c., on the dock estate. In all, the new company 
has up to the present erected some twenty warehouses, com- 
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Fig4 


pris-d in three large blo.ks. But in our present issue we 
only propose to illustrate and describe two of these three 
b!ozks, namely, those designed and erected by Mr. C. Heath- 
cot3, architect, of Manchester. 

The general plan of the dock estate, published above, 
indicates the position of these two blocks, and also that of 
the other building erected by the same company. Situate on 
the north side of No. 8 Dock, the two seven-storey blocks, of 
which we give full particulars below, have been erected ata 
total cost of some £52,000; and it.is a point of pride and 
gratification to those most concerned that the work was 
carried out within the contract stipulated time, and without 
incurring a single penny in extras. Further, although some 
6} millions of bricks have been laid, there is not a crack or 


——————=s 





Fig. 3 


when it is remembered that the site was partially on that of 

| the old bed of the river Irwell. The total area of ground 

| covered by the two blocks is about 6000 square yards, and the 

| concrete foundations have had to be carried down to the 
hardgravel at a depth varying from 12f6. to 19ft. below quay 
level. 

The contractor for the excavation and foundation—Mr, 
James Nutall—took the obvious advantage offered by the long 
and narrow site of the work, and ran a line of railway down 
the centre. By this method he was able to remove the spoil 
quickly, and also bring on his materials for the permanent 
work, using for the purpose two locomotives and about eighty 
railway wagons. The superstructure consists of brick walls 
and iron columns, carrying pitchpine floors of massive pro- 
| portions. Each warehouse measures about 60ft. by 54ft, 
and is divided from its neighbour by a strong party wall, 
so that even where two beams butt on to the same wall there 
is a thickness of at least 2ft. of solid brickwork between their 
ends. Further, each beam rests in an iron wall box, and still 
further to check the spread of fire, should any such un- 
fortunately break out in any section, each of the party 
walls is carried up 6ft. above the roof line. Access on the 
| roof from end to end is gained by iron ladders up the face of 
thes2 walls, as shown on the detailed section. 

The walls are 3ft. thick at the ground level, and reduced to 
lft, 10in. at the top. The columns are cast iron throughout, 
and range from 12in. in diameter and 14in. metal, with bases 
3ft, square at the basement level, to Tin. in diameter and 
lin. metal at the top floor, carrying the roof and gutters 
65ft. above ground level. All floors are framed with l4in. by 
12in, pitchpine beams, spruce-pine joists and double board- 
ing laid so as to break joint. The doors and door frames 
throughout are of iron. Hoist recesses, as will be seen, are 

| provided for each warehouse, and these are fitted up with jigger 
lifts driven by gas engines on the top floor, supplied by Messrs. 

| Crossley Brothers, Limited. The engine-rooms are con- 
| Structed with fire-proof walls and ceilings. 

| Messrs. Southern and Sons, of Salford, were the general 
| contractors, and the brickwork was executed by Messrs. 

Booth and Son, of Manchester. The special contract for 
| hoists was taken by Messrs. Higinbottom and Mannock, of 
| Manchester; and Messrs. Carter Brothers supplied the special 
| ironwork. The two blocks above referred to are indicated on 
| the accompanying site plan by the letters X and Y. Block Z, 
| on the same plan, which we hope to refer to in a future 
issue, is of different construction, and by another firm of 
| architects. The terms upon which the warehouses have 
| been built are of interest to many of our readers, and are 
| as follows. 
| The Warehousing Company has built the above twenty 
| warehouses upon land leased to it by the Ship Canal 
| Company for the term of ninety-nine years, and the same 
| company is now renting the blocks from the Warehousing 
| Company at the rate of 54 per cent. upon the actual cost. 

The lease further provides that the Ship Canal Company 
| shall have the option of purchasing the property upon giving 
| twelve months’ notice and paying the original cost price, 
| plus 10 per cent. The same company has now entered into 
provisional arrangements with the Ship Canal Company for 
| the expenditure of a further capital sum of £150,000 in new 

warehouses at the docks, but nothing will be actually decided 
| till the passing of the Ship Canal Company’s Bill, now before 
the House, 

The terms proposed are to include certain options of 
redemption as under:—(a) The Warehousing Company to 
lease further land for ninety-nine years from the Canal 
Company. (b) To lay out the sum of £150,000 in building 
thereon. (c) To grant an under-lease of such buildings at a 
rental equal to 4 per cent. on the actual cost. (d) To give the 
Canal Company the option of redemption at the end of the year 
1900 or subsequently at cost price without premium, on 
giving twelve months’ notice of their intention to pay off. 
(e) Provided always that the already-existing warehouses are 
also purchased at the same time upon the terms of the present 
agreement. (/)The option to buy the proposed new blocks is 





flaw to be seen from end to end, This speaks volumes for 





the careful work by all engaged in the scheme, especially 





not to be exercised separately. 
- While discussing the equipment of the Manchester and 
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NEW WAREHOOSES, SALFORD DOCKS 








Turee Story Sneos 
Section on Line E. F. 











rill iF Bale) 

EC HrORAULIC SUBWAY 
if Pm) 5Q wort 
—_ La NWR? C°? 
" _ \ connection 

= / Corporation of SaLroro 
= ewace Works 
Giaeea. 








‘Cn, ey : 
| Rg “Up, 
\ Lo, 
\ In Las, 
4 
\ “0, a 
\ Fo a 








penned 


Secrion of Quay. Dock N° 8 


Note 


Ss 
\ (SK. Powroon « Dmx Dock id 
\ Ca WAL = 


ay NGine ta 
Coan 
UN. 


Bites Denotes shallow or incomplete portions 


= “ portions dredged t full depth 


° ” Steam or Hydraulic Cranes i 


Water and Quay Area of Docks 256Aeres | 
| 
| 


Length of Quays 5% miles 

Properties of the Ship Canal Wharehousing C°L™ Black 
Blocks Xand Y designed by M‘ C. Heathcote 

Block Z , » M*" Potts, Son & Pickup 





> 
WN Siyp oF 





on Line GH 


Seven Storey 
Wharehouses 








ie HYDRAULIC SuBWwAY : 
10 0 


Section oF Quay Dock N°6. 





} 
on Line IJ | 
Four Storey | PROPOSEO CONNECTIQN 
| 
| 


g Wharehouse 











wf sey 


1} Onpsact Park 
Ges ys 


SY 
‘ oo. AE Pare CY 


) i S—- 















Section of Sacroro Dock Piers 
on Line A.B 






DOCK SHED 
“ 2 O---- 


































oye zi 
Ze) Secriow or Mancuester Dock Pur 
ia on Line C.D. 


gl >. 
| <_266-( FRUIT SHED nats 


“TW -3 4 
ee 


LS Fe-nreeauic Suswar © CY 
: 4 we sor? = 


flo TrarForo S™ \— - 

















“Tue Exomnegn” 


Salford Docks, it may not be out of place to report here the 
unfortunate termination to negotiations in another direction. 
For months past the Corporation of the county borough of 
Salford have been contemplating the erection of a large grain 
silo, with a view to working the same as a municipal invest- 
ment, and also to provide for the large consignments of grain 
stufis which there is every reason to believe would come up 
the Can#i if there was only in existence proper provision for 
storing and handling the same. Having fixed upon a euit- 
able site for the silo, the Corporation and the Canal Company 
failed apparently to agree upon terms. It was intended to 
erect the block on the dock front, but the company feeling 
no doubt that it must retain the absolute right to the 
dock estate, claimed the option of purchase at any time at 
cost price plus interest paid, and lessany net revenue received. 
It also claimed power to lease the siloat anytime. This 
the Corporation could not agree to, but offered to lease the 
silo to the company immediately upon completion. Any 
such agreement by the Canal Company would have to be 
ratified by the Manchester Corporation, and as the time 
necessary for such consent would drive the Salford Corpora- 
tion Bill too late for the present session, andso put back the 
work for a year, the clauses have been struck out of the draft 
Bill altogether. We understand, however, that the grain 
trade will not suffer, as other arrangements are being made 
for the erection of silo accommodation at the docks, The 
loss, if any, is to the ratepayers of the Royal Borough. 








THE ENGINEERING STRIKE. 





One of our Glasgow correspondents writes :—So far as the 
Clyde is concerned, the intervention of the Fair Holidays had 
the effect of arresting any marked development of events 
connected with the engineering crisis. The most important 
circumstance previous to the general stoppage for the 
holidays on the 15th inst. was the withholding of the notice 
of lock-out by the Fairfield Company, and its continuing to 
employ the engineers as usual right up to the time of quitting 
work for the holidays. The reasons for this, and the attitude 
of Fairfield generally, in the matter of withholding the notice 
which had been duly posted up by all other firms in the 
Federation of Employers, formed the subject of much talk 
and speculation during the holiday period, and it was generally 
felt that the company intended to disregard the action 
expected of it by the Federation, and continue to employ all 
its engineers, This, in fact, is practically the position of 
affairs at the present writing, and an event which has more 
clearly established the attitude of Fairfield is the withdrawal 
of Sir William Arroll from the directorate. This important 
fact was definitely made public on Monday of this week—the 
day of resumption of labour after the holidays—and still no 
official announcement on the position has been made by the 
Fairfield Company. The resignation of Sir William Arroll 
did not come as a surprise, for it was considered that it was 
impossible he could retain a seat on the board of a firm which 
had not posted lock-out notices, and be at the same time at 
the head of a concern—Dalmarnock-road Ironworks—which 
had locked out its workmen in accordance with the resolu- 
tion of the Federation. The continued silence of the Fair- 
field directors, conjoined to this step on the part of one of their 
number, apparently justifies the men in believing that no 
lock-out will take place—the engineers, indeed, having again 
resumed work—and that the attitude of the company in con- 
nection with the dispute is on a par with that of Messrs. 
Harland and Wolff, of Belfast. 

This matter has given rise to much jubilation on the part 
of the men, and, in the circumstances, it was only what 
might be expected, that rumours of further secessions of an 
important nature should get about. On Monday it reached 
even the headquarters of the men in London that the Clyde- 
bank Engineering and Shipbuilding Company, Limited—by 
whom the lock-out notice had been duly posted—contem- 
plated following the example of Fairfield, and that the notice 


branches in sympathy, but considering the large area over 
which the Employers’ Federation extends, and the number 
of important firms still true to the policy, the secession—if 
it really is so—can have very little effect on the issue. In 
an interview with Mr. Biggart, the secretary of the Federated 
Employers on the Clyde, on Tuesday I learned that news of 
ascessions to the employers’ ranks was being received from 
various localities, and on the part of firms on whom no sort 
of obligation rasted to join with them. In Nottingham, for 
example, that very day notices were being posted by a large 


number of firms, and similar support was being given in | 


other districts of the Midlands. 

With respect to the statement made on Monday by Mr. 
Siemens, the chairman of the London employers, to the effect 
that a committee of the federated employers was drawing up 
a “‘ manifesto,” which would be issued from Glasgow, and to 
the further statement circumstantially made by a Glasgow 
paper that the document was to be issued that day, Mr. 
Biggart assured me that any such statement would certainly 
not be issued just yet, but undoubtedly the employers felt it 
was necessary that the general public should be more 
accurately informed of matters as seen from their point of 
view. Suggestions of intervention from outside with a view 
to conference and arbitration have been made, but Mr. 


Biggart is positive any such intervention in the present | 


temper of parties would do more harm than good. 
On the Clyde meantime the majority of those who have 


been on holiday for ten days are now back to their homes. | 


Work has been resumed in almost all the shipyards, but 
except in the cases of Fairfield, Stephen and Sons, Danny 
and Brothers, and other firms not associated with the Fede- 
ration, the engineering branches are mostly inoperative. 
Since Monday morning the enrolling of the names of those 
claiming strike pay has occupied the engineers and their 
committees, and the first week’s pay has been paid to all 
enrolled. In the Clyde district the rates are the same as 
paid elsewhere—viz., members 15s. per week, with, in the 


case of married men, a sixpence extra for each child under | 


fourteen years of age. 





Our correspondent on the Clyde writes :—The lock-out of 
engineers on the Clyde is generally regarded in business 
circles as a very serious matter. On ‘Change in Glasgow 
business is already suffering not so much from any actual 
effects of the dispute—for there has not yet been time 
for these to make themselves felt—as from the uncertainty 
that prevails concerning the future. Purchasers of raw 
material have gone practically out of the markets as regards 
everything except the most urgent immediate wants ; and it 
need hardly be said that on this account the manufacturing 
classes take a grave view of the situation and sympathise 
very strongly with the employers. It is scarcely necessary to 
explain that the operatives on the Clyde have made no 
request for an eight hours day. They are locked out 
simply in accordance with the resolution of the Masters’ 
Federation to oppose the movement now in progress in 
London. The Clyde engineers have for a considerable 
time been of opinion, in common with other classes 
of workmen, that they ought to have a fifty-one hours week, 
and some of them have been looking forward to the time 
when they might possibly be called upon as a body to fight 
for such a concession. A3 regards the forty-eight hours week, 
you can hardly get a Clyde operative to speak otherwise than 
with a smile of incredulity. He looks upon it as a dream 


| possibly to be realised some time in the distant future. And 


would be withdrawn and the men asked to resume work at | 
once, in order that the company might ba on an equality | 
with their compeers at Govan and Belfast. This, however, | 


was entirely unfounded, and the notice still remains up at 
Clydebank and the engineers idle, 


The most is undoubtedly being made of the attitude of | p 


Fairfiold by the Amalgamated Society of Engineers and the 





\ 


it may here be observed that the manifesto issued this week 
by the Independent Labour Party, identifying the cause of 
the workmen with that of Socialism, has thrown additional 
ridicule upon the movement. It is only within the last day 
or two that the Clyde engineers have really begun to feel 
that they are locked out. They had previously been on 
holiday—the Glasgow Fair holiday—since the lock-out 
notices were posted at the works; and quite a number of 
men, both married and unmarried, anticipating that they 
would be idle for some time, are still prolonging their holiday 
in various country districts. The consequence of this is that 
the number of men who have signed the books of the Society 
as idle at the different Society centres throughout the 
Clyde district is much smaller than might have been ex- 
ected. The fact that the engineers remain at work at 
Fairfield also helps very materially to reduce the number 





Swain Exc. 


now unemployed. The case of Fairfield has excited more 
interest, perhaps, than any other circumstance connected 
with the unfortunate dispute. When the lock-out was first 


| talked about it was even then hinted that the directors of the 


Fairfield Company were far from being unanimous as to the 
policy they should adopt. Of course, their meetings have 
been private, and any scraps of information that have leaked 
out concerning the motives by which they have been actuated 
require to be accepted with the utmost caution. It is pretty 
well understood, however, that the Fairfield directors 
have been influenced to a very considerable extent by 
the conditions attaching to contracts on which they are 
now engaged. Be this as it may, there can be little 
doubt that their position has been a difficult one, else they 
would not have allowed Sir William Arrol, M.P., to resign 
his seat on the board. As principal partner of Sir William 
Arrol and Co., Limited, he had from the first consented to 
the lock-out at the Dalmarnock Ironworks of that company, 
and it was therefore to bs expected that he should act just 
as he has done with reference to the case of the Fairfield 
Company. The Fairfield Works have been in operation 
the greater part of this week, and all the men are 
working the old hours. The number of engineers employed 
by this company is so considerable, relative to the total num- 
ber on the Clyde—as has been pointed out by one of the 
leaders of the men—that were they tosurrender one day’s wages 
per week, the amount would go very far to provide the strike 
money now being paid to the engineers who are idle in the 
Glasgow district. There is a strong impression amongst 
both employers and workmen that the men’s executive in 
London, to be consistent, ought to have required the Fairfield 
Company at once to concede the eight-hours day. It might 
be a great mistake, however, to suppose that the Fairfield 
directors are conniving in any way with the leaders of the 
men. What they may do in the future may possibly not in 
any way compromise their position, seeing that, so far as is 
publicly known, they have simply refrained from posting the 
lock-out notices, the operatives on their part continuing to 
work as usual. At the same time it would be idle to pretend 


| that the Federated employers on the Clyde are not keenly 
| disappointed that the Fairfield Company failed to take part 


in the lock-out. 
The rumour circulated both in the Clyde district and in the 


| South early this week, that the Clydebank Shipbuilding and 


Engineering Company had shown some disposition to waver 
from its position of adherence to the Federated Masters, is 
officially stated to be without foundation. No one acquainted 
with the composition of the Board of the Clydebank 
Company, and the attitude it has all along taken upon this 
matter, could have given any credit tosucha report. A better 
idea will probably be had next week with reference to the 
exact number of men affected by the lock-out. In the mean- 
time, the men continue to drop in, in small numbers day by 
day, to enter their names in the Society books. The repre- 
sentatives of the employers are inclined to say very little 
about the dispute at present. They report, however, that 
numerous adhesions are constantly being received from em- 
ployers throughout the country, who have not formerly been 
members of the Federation. The employers here have read 
and fully considered what has been said and written by firms 
on the Thames, who have adopted the eight-hour day. They 
are not disposed, so far as can be ascertained, to discuss those 
statements. The circumstances of the gent!emen who have 
spoken may be peculiar. One thing is certain, and that is 
that the employers on the Clyde are of opinion that to reduce 
the hours of labour to 48 per week, at the same time main- 
taining the present rates of payment, and in addition paying 
overtime to the extent required, in order to complete con- 
tracts within the prescribed periods, is a sacrifice which they 
cannot afford to make, and which no reasonable body of men 
ought to demand. It may therefore be inferred that the 
Clyde masters will fight the matter to the last. 





Our correspondent in Wales writes :—I cannot learn that 
in any part of the district there is an active co-operation 
with the movement. The bitter lesson taught at Dowlais by 
men suffering great distress for many months, and eventually 
accepting old conditions, has not been without a salutary 
effect; but unquestionably the strike is operating injuriously 
on the pig and finished iron and steel trades. On ’Change, 
Swansea, Tuesday, it was reported that these again were still 
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more afiected by the engineering strike, and prices were 
becoming unsteady, though not to the extent rumoured. 
Rails continue in fair demand. In other parts of the dis- 
trict complaints are rife that a perceptible unwillingness is 
being shown in placing iron and steel orders, in great part 
due to the uncertainty of trade in consequence of the strike. 
Then, again, the unsatisfactory condition of thetin-plate trade 
is telling seriously in several quarters. At Dowlais, last 
week, the Bessemer department, cogging mill, and tin bar 
mill were “clogged” to a great extent. Last week no work 
was done on Monday or Tuesday, and only a start begun on 
Wednesday, principally in billets. Other departments were 
busy. Questioned upon the matter of the engineering strike, 
a leading ironmaster said:—‘‘It has materially and detri- 
mentally influenced the trade of iron and steel throughout 
Wales. This is especially the case in the pig iron trade, due 
to diminished consumption of pig iron for engineering pur- 
poses, and the same, toa lesser extent, with regard to finished 
iron and steel.’ I cannot hear of any sympathy with the 
strikers. ‘Not long ago,” said a workman, ‘the sliding- 
scale conceded us an advance, and we were expecting another 
until this upset.” 





Our Sheffield correspondent writes :—The Sheffield district 
is not an engineering centre like Leeds, or several of the 
Lancashire towns. Although there are extensive engineering 
establishments, like those of Messrs. Davy Brothers, Limited, 
Park Ironworks, and Messrs. Walker, Eaton, and Co., Spital 
Hill, the course of trade is ruled, for the most part, by the 
Jarge East End establishments, particularly where armour- 

lates, guns, and other military and marine material are 
aod produced. Engineering work is not exclusively en- 
gaged in by any firm to a great extent, although a good deal 
of work is done in the way of providing specialities for other 
manufactures. Each of the principal works, such as Messrs. 
Charles Cammell and Co., Messrs. John Brown and Co., 
Messrs. Vickers, Sons, and Co., and Messrs. Thomas Firth 
and Sons, employ several hundred men in machining, 
planing, slotting, and similar processes. These men rank as 
engineers, and in the event of the strike or lock-out extending 
to Sheffield would leave theiremployment. At present, however, 
thereis not theslighest symptom of trouble in the Sheffield and 
adjoining district. The men have taken no action beyond 
subscribing to the support of workmen elsewhere; the em- 
ployers appear equally reluctant to disturb the present 
peaceful situation. The Ironand Steel Founders’ Association 
have been waited upon by a deputation from the Federated 
Engineering and Shipbuilding Employers, who ask for the 
co-operation of Sheffield firms against the demand of the 
Amalgamated Society of Engineers for a compulsory forty- 
eight hours’ week ; the request for practical assistance would, 
if complied with, have involved the locking-out of the men, 
or their going out on strike, and the iron and steel founders 
of Sheffield were not prepared to precipitate a crisis of this 
grave character. The whole question was very fully con- 
sidered, with the result that it was agreed to call a meeting of 
representatives of all Sheffield firms concerned in the 
engineering trades. At this meeting, which was largely and 
influentially attended, the subject was again carefully con- 
sidered, but no decision was arrived at, and up to the 
28th inst. no further steps had been taken. The Master 
Cutler, Sir Alexander Wilson, managing director Cyclops 
Steel and Ironworks, was absent in Scotland when the 
meeting was held; but there is no immediate likelihood of 
another meeting at present. The effect of the unfortunate 
events happening in other parts of the country has not been 
very prejudicially felt in Sheffield so far; but should no settle- 
ment be arrived at on an early date, it is feared that orders 
may be countermanded in the branches producing steel, tools, 
forgings, castings, and similar requirements of the engineer- 
ing trades, The men at present are all fully employed, the 
hours worked being 54 per week, while’in some quarters 
overtime has been made for weeks past; wages range from 8d. 
to 9d. per hour. Although there are fewer members of the 
Amalgamated Society of Engineers among the men in 

Sheffield than in other localities, the number is steadily 
increasing, and even those who are outside the great trade 
organisation are freely paying levies to keep the men who are 
now idle. Nor is this action confined to the engineering 
trade. At several of the district collieries notices are posted 
for contributions of 6d. per man towards the engineers’ fund. 
The chief officials of the Derbyshire Miners’ Association, 
which is powerful in the Sheffield neighbourhood, have pro- 
nounced in favour of the engineers’ movement. Mr. W. E. 
Harvey, assistant secretary of the Association, told the 
Derbyshire Enginemen’s Union the other day that the 
responsibility for the present situation rested upon the 
Government, for remaining deaf to the demand for a general 
shortening of hours of labour. He. believed the engineers 
were strong enough to go in for their demands, and the miners 
would not be slow to follow suit, and what they failed to 
secure by Acts of Parliament, they would secure by stopping 
the wheels of trade, if necessary. ‘‘ In trades like theirs,” he 
added, “‘an eight-hour day would have to be conceded; 
whether by peaceable or forcible means remained to be seen. 
The bayonet had been used before, and it might become 
necessary to use it again.” It is only fair to state, however, 
that this specimen of flamboyant oratory stands by itself. 
The fact is, neither employers nor employed desire to disturb 
the existing situation. The employers know that a rupture 
with the local engineering hands would not be restricted to 
them, but would extend to the men in other departments, 
andthatis a calamity not to be lightly risked. The men, on the 
other hand, are well off, and on Lord Beaconsfield’s principle, 
‘that he who is well placed loves not change,” they want to 
go on working. Itis part, too, of the policy of the Amalga- 
mated Society not to bring all the engineering trades into 
idleness at once, They hope to defeat the employers in 
detail; and to do this they must concentrate their strength 
in certain districts, while they keep others working to find 
funds to keep the men who are out. That is the position in 
Sheffield, and inquiries made throughout the district this 
week point to the locality being left practically untouched for 
the present by the struggle now going on in other directions. 





Our Middlesbrough correspondent writes:—It may be 
reported that in this district operations are stopped in the 
engineering departments at nearly all the works, but that 
by no means signifies that such works are entirely idle, as 
the boiler shops, foundries, &c., are kept going, and indeed 
seem fully occupied, as are up to the present all the ship- 
yards. But this cannot continue if the strike is a prolonged one, 
as the other trades, and notably that of shipbuilding, cannot 
be kept going if the engineering works are closed. ft will be 
little use building steamers ab 


ess the engines are ready to 


be fitted into them. So far the inconvenience experienced 
at the shipyards has not been great, because the engineering 
branches have been somewhat ahead of the shipbuilding in 
the execution’ of orders. Nevertheless some of the ship- 
builders appear to be advising postponement of the execution 
of orders for plates and angles, and makers thereof are not 
running their mills so regularly in consequence ; indeed, the 
Moor Steel and Iron Company at Stockton, whose works have 
been in full operation for the last two or three years, have 
found it necessary to close one of their mills altogether. As 
yet, however, the dispute has not thrown out of work 
any great amount of labour outside the branches of 
industry immediately concerned in the dispute. It is, 
however, reported that the shipbuilders contemplate 
issuing a general notice in order that they may be in a posi- 
tion to discharge men as the work in hand is completed, 
without giving the usual six days’ notice. Nearly all the 
engineering employers in this district are connected with 
the Federation, which is now practically a Federation of 
Federations, and the circle in association therewith is 
extending, as firms who have in the past held aloof are now 
throwing in their lot with the general body, who are 
exceedingly firm in their attitude—never, indeed, have they 
been so unanimous in their action as at present, as it is felt 
that the occasion demands a united front. As the men are 
equally firm, it is quite impossible to predict how or when 
the struggle will terminate. A number of non-unionists 
have thrown in their lot with the union men, and have 
ceased work, though they had really no grievance against the 
employers, who did not issue notices to any of their number. 
A small sum has been given by the union to each of these 
non-unionists as strike pay, and the latter are also appealing 
to the general public for assistance. Some of these non- 
unionists have since seen that they have made a mistake, 
and have returned to work at Messrs. George Clark and Co.’s, 
Southwick Engineering Works, Sunderland-—a step which, it 
is expected, will be followed by other non-unionists. This 
has been denied publicly by the local trades unionists, but 
there is no doubt of the fact. The Newcastle and Gates- 
head District Joint Committee of the Engineers are also 
appealing to trades unionists for assistance on the ground 
that they are locked out to suit the purposes of the 
employers, and not because they had any dispute, “ know- 
ing,” they say, ‘from past experience, the policy of the 
employers, and realising the injustice of their present attack 
in locking out the members of the allied engineering trades, 
they appeal to those who have been more fortunate than to 
come under theirban.” Meetings of the men have been held 
in various parts of the district and resolutions passed, which 
are remarkable for their intemperate language. The mani- 
festo issued at Hartlepool by the Joint Committee of the 
Amalgamated Society of Engineers, the National United 
Trade Society of Engineers, the United Machine Workers’ 
Association, and the Steam Engine Makers’ Society, affords 
one instance of this. They appeal for ‘“‘ moral and finan- 
cial” assistance in their efforts to resist ‘“‘ the deliberate and 
malicious” attempt of the Federation of Engineering Em- 
ployers’ Association to suppress trade unionism. This is 
generally the attitude taken up by the men, and by this they 
expect to obtain the sympathy and the assistance of out- 
siders. Further on in the same manifesto, it is asserted 
‘this lock-out is a deliberate and gigantic attempt to cripple 
and render useless the power of labour combination. It is 
not a strike of labour against capital, but a cruel and selfish 
attempt of the employers to crush trades unionism.”’ All 
denials of this they studiously ignore, as it is too good a 
‘“‘ war cry” to be allowed to drop, for if the men can be got 
to think that the object of the employers is to suppress the 
working men and crush their unions, they will be the more 
likely to make a hard fight of it. 

On Sunday a demonstration of the men is to be held at 
Newcastle, when Mr. John Burns, M.P., will be present. 
He will also attend another demonstration at Sunderland. 
A conference of the Federation of Engineering and Ship- 
building Trades— which is composed of associations con- 
nected with labour — has been held at Newcastle, at which 
a resolution was passed defending the attitude of Mr. Robert 
Knight and the executive of the Boilermakers’ and Iron 
Shipbuilders’ Society, who did not see their way to act in 
conjunction with the engineers in the course they have 
adopted, and who have in consequence had much odium 
cast upon them by the representatives of the various unions 
which are acting in conjunction against the employers. 
This federation resolved to ask the Federation of Employers 
for an early conference to discuss the desirability of shorten- 
ing the hours of labour. This may lead tosome new develop- 
ment in connection with the dispute. 


Our Lancashire correspondent writes :—The lock-out and 
strike in some portions of the district is now entering upon 
the third week, but there is still no very trustworthy infor- 
mation obtainable from either side as to the actual position. 
Inquiries at the official headquarters of the Employers’ 
Federation in Manchester did not elicit any much more 
definite information than has already appeared in the columns 
of THe ENGINEER with regard to the extent or progress of 
the lock-out and strike in the immediately surrounding 
district. They do, however, tend to show that the employers 
are thoroughly satisfied with their position, and as 
fully determined as ever to fight out the issue to the 
very end. The official list of firms who have actually 
locked out remains without change from that given in last 
week’s ENGINEER, which included upwards of seventy 
engineering establishments in Manchester, Bolton, Liverpool, 
Birkenhead, and Barrow districts, this list embracing, with 
some few exceptions, the more important of the Lancashire 
engineering establishments. It is, however, stated that there 
are quite a number of promises from engineering firms in 
the immediately surrounding district which had promised 
to join in the lock-out, and there was no reason whatever 
to doubt that these firms would shortly be co-operating 
with the other employers. In fact, some of them are 
already preparing to post the lock-out notices, and would 
probably complete their arrangements this week, but to give 
names in anticipation would oniy serve prematurely to 
direct the attention of the workmen’s officials to these parti- 
cular establishments. It is impossible to give any precise 
figures as to the number of men who have -been actually 
thrown out in the district by the lock-out and strike. These, 
however, were as far as possible being forwarded on to the 
headquarters of the Executive, where they were being tabu- 
lated, and in due course would be available. One of the 
most prominent leaders in the present movement, discussing 
the position, said that he personally had no doubt whatever 
as to the ultimate result of the action that had been taken by 











the federated employers. “He was not only more than satis- 





<<<, 

fied with what had been achieved so far, but he had every 
confidence in the movement steadily growing in strength ih 
was, in fact, a matter of life and death to the engineeri 
employers, so far as their business was concerned, and iS 
had no hesitation in saying that if the trades union organis ‘ 
tions succeeded in enforcing their present demand, with whe 
would be certain to follow afterwards, a considerabl, 
proportion of the existing engineering establishments 
would in a very short time have to go under. The re 
that the forty-eight hours system has been in Operation 
at the works of Messrs. Mather and Platt now for several 
years, has, of course, been a good deal commented vpon 
as evidence that the demand now being put forward 
by the men can be conceded by employers without injury to 
the trade. An official statement just received by the |im. 
ployers’ Federation, referring to this particular works, where 
the forty-eight hours system has been adopted, condenses 
into a few concise remarks what has been a matter of general 
report both amongst workmen and employers for some time 
past. This official document of the employers states that 
they must not lose sight of the important fact that this sho 
had been systematically nursed during the whole period 
They had established a system there of supervision by extra 
foremen, and the enforcement of rules so strict that, were 
they practised by any other firm, would probably be desig. 
nated by the union leaders as little better than slave-driving 
It is asked whether it was likely that, if the unions were 
successiul in enforcing their demands, they would tolerate 
such a system being established in any other shop, even if 
the employers desired it, and the only conclusion they could 
come to was that they certainly would not. i 

On the workmen’s side of the question definite figures are 
forthcoming from the local branch of the Amalgamated 
Society of Engineers and the United Machine Workers’ Asso. 
ciation, but Mr. James Swift, the general secretary of the Steam 
Kingine Makers’ Society, not only does not see that any 
good purpose can be served, so far as the interests of his own 
members are concerned, in giving to the public exact returns 
as to the number that will be thrown on the books by the 
lock-out and strike, but goes further and states that any 
returns that are at present being issued can only be approxi- 
mate, as in his own society they were constantly coming in, 
and he did not himself know their exact position. The 
Manchester district of the Amalgamated Society of Hngineers 
has, however, issued a statement to the effect that about 2050 
of their members and apprentices, out of a total membership 
of 6570, have been thrown on the books, and that they are 
in addition giving support to about 500 non-unionist 
workmen and apprentices, who have joined in the strike, 
Mr. Arrandale, the general secretary of the United 
Machine Workers’ Association, reports that 470 out of a 
total membership of 1050 in the Manchester district are 
on strike pay, and throughout the society generally about 35 
per cent. of the members were on the books, as a result of the 
present dispute. For the support of the members on strike, 
the Manchester branch of the Amalgamated Society of 
Engineers has voted practically unanimously a special local 
levy of 6d. per week, and in addition has authorised the 
central executive to call for any contingent levy they may 
require while the strike is in progress. The Steam Engine 
Makers’ Society has completed its arrangements for the 
support of the members on strike, but the United Machine 
Workers’ Society has still to take a vote of the men on the 
amount to be raised from its members for strike purposes, 
It may be added that the Amalgamated Society of Engineers 
is paying to the members on strike 15s. per week, with an 
extra allowance to married workmen for every child under 
fourteen years of age; whilst non-unionists are being paid 8s. 
per week, and apprentices a sum in proportion to the wages 
they were receiving. With regard to the other societies, no 
precise information is given as to the amount they are paying 
to members on strike, but no doubt it will be on pretty much 
the same level as that which is being allowed by the Amalga- 
mated Society of Engineers. 

Perhaps the most important development since the com- 
mencement of the strike is the independent action taken by 
the Federation of Engineering and Shipbuilding Trades, 
which includes taree of the principal societies who are at 
present co-operating with the Amalgamated Society of En- 
gineers in the strike—the Steam Engine Makers, the United 
Machine Workers, and the Pattern Makers’ Society, all local 
organisations having their head-quarters in Manchester and 
Liverpool. The Amalgamated Society of Engineers has 
hitherto held aloof from the federated trade unions, and 
there has always been a cer‘ain amount of jealousy between 
the two organisations, which may to some extent explain the 
course of action taken by the executive of the Federation at 
a conference held in Newcastle last week, when it was decided 
to approach the Employers’ Federa'ion with a request for a 
joint conference to be held at an early date to discuss 
the general question of shorter hours of labour. The 
form in which this proposal has been made would cer'‘ainly 
imply that the federated societies are prepared to consider 
some compromise, or at any rate that they do not intend to 
hold out rigidly for the forty-eight hours, which the Amalga- 
mated Society of Engineers is now demanding. This action 
by the federated societies is strongly resented by the Amalga- 
mated Society of Engineers, as certainly not intended to 
assist them in their present conflict with the employers. On 
the other hand, the federated societies claim to have been 
considerably in advance of the Amalgamated Society of 
Engineers in taking measures to secure shorter hours of 
labour; they do not, however, agree with the policy of the 
Amalgamated Society of Engineers in attacking a single 
district, but prefer that the question shall be dealt with for 
all the trades and for the country generally, 





Our Barrow correspondent writes :—The strike of engineers 
at Barrow continues, and seems likely to do so for an 
indefinite time. It is confined, so far as Barrow is concerned, 
to the works of Messrs. Vickers, Sons, and Co., Limited. 
About seven hundred men are either locked out or on strike, 
and about three hundred labourers. No effort has been 
made on either side to bring about a settlement, both 
masters and men acting in this regard under the Federation 
on the one hand, and the Amalgamated Society of Engineers 
on the other. The opinion of the men is that they will win, 
and that with the present levies they will be able to remain 
out for an indefinite time. The masters, on the other hand, 
look forward to a stoppage of from three to four months before 
the men begin to feel the pinch of the situation either as to 
existing on society allowances or in the case of those at work 
paying off heavy weekly levies. There is a belief, however, 
that a conference will soon be arranged, and arbitration 
possibly be resorted to, but this will certainly be of a gcney+l 





anq not of 9 purely local character. 
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RAILWAY MATTERS. 
Iv is reported that in the year 1896.97 there were seven 


ents on Indian railways for every 100,000 train miles run, the 
pumber being the same as in tke previous year. The proportion 
of passengers killed, however, was considerably greater, being 
one in 9} millions, as against one in 19 millions, 


AccorpinG to the Consular report on the trade of 
Guatemala last year, just issued, the Iztapa Railway, another 
national —— in connection with the Northern Railway, 
pranching off from the Central Railway at the station of Obero, 
has been finished, connecting the capital with the port of Iztapa, 
some four miles to the south of San Joré de Guatemala. 


Messrs. Stk Witt1am Arrot and Co. have secured the 
contract for the new bridge for the Glasgow and South-Western 
Railway Co. across the Clyde, This isan important contract on 
account of the great amount of traffic going in and out of St. 
Eaoch’s Station. A new bridge is to be erected and the present 
one taken away without stopping traffic. 


Art the half-yearly meeting of the shareholders in the 
Manchester, Sheffield, and Lincolnshire Railway held in Man- 
chester on Wednesday, the chairman stated that he hoped to have 

pger trains running over the new London line in June or July 
next. Possibly some time before that mineral and goods traffic 
would be able to be sent over it. The change cf name of this rai!- 
way to the Great Central will date from August Ist next. 


I is reported that the earthwork on the Indian Tapti 
Valley line as far as Bardoli is practically completed. Beyond 
that to Vyara 75 per cent, is ready, and further on to mile 43 the 
work is wellin band. From mile 70 near Nundurbar some 5000 
men are at work, and the heavy banks are well in hand, and will 
get the benetit of the monsoon rain. Fair progress has been made 
with the foundations of the bridges in the Vyara division ; all the 
major bridges are founded, and most of the minor ones. Ballast 
for the permanent way is being collected where feasible, 


Ir is notified, for general information, that her Majesty’s 
Secretary of State for India in Council has accorded sanction to 
the estimates for the construction of the Shadipalli-Balotra Railway, 
and the conversion and alteration of the existing Hyderabad- 
Shadipalli Railway to the metre gauge, as follows :—Native State 
section from the Jodbpore Frontier to Balotra, a distance of about 
135 miles, at a cost of Rs. 49,37,356 ; British cection, from Shadi- 
palli to the Jodhpore Frontier, a distance of about seventy-one 
wiles, at a cost of Rs. 28,15,298 ; conversion and alteration of the 
existing Hyderabad-Shadipalli (State) Railway to the metre gauge, 
ata cost of Rs, 7,82,187. 


THE locomotive designer, says Cassier’s Magazine, has 
to design a non-condensing engine which must exert its greatest 
effort— not power—in starting. It has to pull very light and 
e1ormously heavy loads, and it may be called upon to run at excer- 
sively mo speeds, as well a3 at great varictics of speed. For this 
purpose he has produced a non-condensing engine operating with 
nearly 200 lb, boiler praesure, cylinder ratio about 2 to 1, equipped 
with an intercepting valve to make starting possible. These engincs 
have, with heavy loads, developed nearly 100 1b. mean effective 
pressure—referred to low-pressure cylinder—while, under ordinary 
a of load, the mean effective pressure varies between 25 1b, 
and 50 lb, 


Tue Lancashire, Derbyshire, and East Coast Railway 
shareholders’ meeting was held at the Cannon-street Hotel on 
Wednesday last. Mr, W. Bromley-Davenport, M.P., who presided, 
reminded the proprietors that no new railway was expected to do 
more than cover its working expenses, even if it did that, during 
the first six months, and, therefore, he was very glad to be able to 
say that not only had they been able to do that, but they had also 
been able to carry £7135 to the credit of the revenue account, 
That represented three-quarters of the interest on the deben- 
tores for six months, so in a pericd of three months they had 
been able to almost meet the interest upon the debentures for six 
months, the railway having been partly opened in March last. 


At the recent convention of the American Railway 
Master Mechanics’ Association, one of the members gave a 
mixture used by the Norfolk and Western road in makiog metal 
for cylinders, valves, and valve seats. This mixture consists of 
20 per cent, steel castings, old steel springs, &c., 20 per cent. No. 2 
coke iron, and 60 per cent, strap. From this can be got a good 
solid metal, and in cylinder castings there seems to be less trouble 
from honeycombing, and the metal finishes more nicely than the 
ordinary cast iron mixture. The mixture shows very regular 
results, and is about 24 per cent. stronger than the ordinary cast 
iron mixture, Its constituents are:—Silicon, 151; manganese, 
0:33 ; phosphorus, 0°65; sulphur, 0°068 ; combined carbon, 0°62; 
graphite, 2°45, 


Tae Metropolitan District Railway Company has 
signed an agreement with the promotors of the Harrow and 
Uxbridge Railway Bill, This agreement, which will be formally 
scheduled to the Bill upon its recommittal to-day—Friday—pro- 
vides that the promoters of the Harrow and Uxbridge Railway 
shal! construct at their own cost the railway as sanctioned by Par- 
jiament, and to the reasonable satisfaction of the engineer to the 
Metropolitan District Railway Company. The railway is to be 
ecnstructed as a double line, at an expenditura which is to be 
subject to the reasonable control of the District Company, who, 
from the date of the completion of the line, are to work it exclu- 
sively, and ‘‘ for ever thereafter” at their own cost to maintain 
the railway, except during the first year after its opening for 
public traffic. From and after the opening of the railway the 
District Company guarantee absolutely interest on all capital 
expended at the rate of 1 per cent, per annum for the first year, 
2 per cent. for the second year, and 34 per cent, per annum for 
the third and every succeeding year. The agreement further pro- 
vides that, when authorised by Parliament, the District Com- 
pany may take over the whole undertaking; upon guarantesing in 
perpetuity 34 per cent. on the share capital of the company, who 
on their part undertake not to oppose any application by the 
District Company to Parliament for the necessary powers. 


Tur Tasmanian Great Western Railway Scheme is to 
go forward, a fact upon which the colony has cause to congratulate 
itself, despite a certain amount of Northern and West Coast 
opposition. The Act passed to allow of the enterprise provides 
that ‘‘the promoters shall, within two months after passing of this 
Act, deposit with the treasurer of the colony the sum of £2500, 
which shall from time to time be returned, without interests, to the 
promoters in sums of £500 each, as soon as the Minister may report 
that such an amount shall have been expended by the promoters 
in making a survey of the railway under this Act.” It also enacts 
that ‘‘the promoters shall, within six months after the passing of this 
Act, place at interest at fixed deposit a further sum of £10,000 in 
the name of the treasurer of the colony, in some bank in Hobart 
to be approved by the said treasurer, and shall deliver to the 
treasurer the deposit receipt for such sum.” This receipt is to be 
held by the treasurer until the line is completed, when it will be 
returned to the company. According to the Australian Mining 
Standard, the six months expired on May 26th, and some fears 
were expressed as to whether the deposit would be made, How- 
ever, on that day Sir Philip Fysh received an intimation that an 
Adelaide: syndicate had paid the £10,000 into the Commercial 
Bank at Hobart, thus ensuring the prosecution of the enterprise, 
to the great satisfaction of its Hobart supporters, The worst part 
of the survey has been completed, though operations have been 
suspended during the winter months. The route will run through 


accid 


NOTES AND MEMORANDA. 


Tue production of pig iron in the United States for 
the first six months of 1897 is estimated by an American contem- 
porary at 4,416,747 gross tone. 


Tue Paris correspondent of the Times telegraphs that 
the Minister of Pablic Works has directed that cyclists’ bells shall 
be euch as are audible at a distance of 50 yarde, 


Mempsers of the British Association visiting Canada are 
requested to note that in order to secure the privileges granted by 
the Canadian railways, they must take with them their tickets of 
membership for the meeting. 


In the 113 trade unions making returns, with an aggre- 
gate membership of 464,126, 12,713, or 2‘7 percent , were reported 
as unemployed at the end of June, compared with 2°3 per cent. 
in May and 3°2 per cent, in June, 1896, 


Tue weight of a given bulk of cast aluminium being 
known, the relative weight of similar castings of the common 
metals can be roughly found by multiplyiog by 3 0 for coft steel 
or iron ; by 3°42 for copper ; by 3°41 for nickel ; for silver 4°08 ; 
for lead 4'4; for gold 7°5 ; and platinum 8°35, 


Te Scotch pig iron shipments last week amounted 
to 5344 tons, compared with 6069 tons for the corresponding week 
last year. During the year to date 155,651 tons have been ex- 

rted. The number of furnaces in blast is eighty, showing an 
increase of five at the same period of last year. 


THE importation of machinery into Sweden, vid the 
port of Stockholm, showed a considerable increase last year over 
that of 1895. The value of such imports in 1896 was £745,611, as 
against £476,777 in the previous year. The import of rails showed 
an even larger increase, being 737,086 cwt. last year, as compared 
with 270,541 cwt. in 1895, 


Amongst the minerals produced in New South Wales 
during 1896, platina occupies a position for the first time, the 
output being valued at £3479. The production of platina, for 
many scientific purposes, is assuming great importance, and it is to 
be hoped that the discoveries which have been made in New South 
Wales will lead to the establishment of a permanent and lucrative 
industry. 


GERMAN transmarine emigration from German ports, 
and from Antwerp, Rotterdam, and Amsterdam, was, according 
to statements published by the Statistical-cffize, for June of 
presont year, as under :— 








1897. 1896 
a Or eee a ee ee 
eee Se eg ee 
Stettin ee ee mee Ae Ee Pe ee 58 
1503 2131 
Antwerp seen Coe) lee! ea" CONE re. (dg. |i hae ge Oe 
RS ex ee se on te Baas Se 21 
De ae ee | eee ee 1 
1775 2659 


Besides the above 1503 German emigrants, 5575 foreigners 
emigrated from German ports, 2141 from Bremen, 3279 from 
Hamburg, and 155 from Stettin. 


In using a graphite crucible the first step is the anneal- 
ing. When the crucible comes from the kiln, where the tempera- 
ture is very high, it is supposably “bone dry.” It is, however, 
porous, and easily absorbs moisture, hence it should always be 
stored in a ‘“‘bone dry” place. As to annealing, both too little 
and too much stress can be laid toit. The best annealing is even 
heating. That is, evenly warm the pot, not on one side only but 
around the pot, to between 250 deg. Fah. and 300 deg. Fab., and 
maintain that heat there until all moisture is expelled. Nothing 
more is required, except equally good attention should be given to 
the even cooling all around the pot. The pith of annealing, 
according to a correspondent of the Engineer (New York), is that 
the crucible should be heated and ccoled off evenly, and receive 
heat enough and no more than enough to expel its accidental 
moisture. If the crucible is a large one, after toasting its outside 
walls, set it over a black, low, slow fire, bottom side up, so that 
the inside walls, as well as the outside, can get the benefit of the 
toasting process, 


VERY many persons who read of the achievements of 
torpedo boats and fast steam yachts, which carry thousands of 
horse-power on a very small displacement, do not credit the state- 
ments made as to power, for the reason, possibly, that they see 
yachts of similar displacement in use daily with only a tithe of the 
power that torpedo boats have. The facts stated in regard to the 
power developed by the boilers are correct, but the conditions 
under which the boilers are used are very different. In the case 
of the ordinary yacht the pressures are lower, not over 1501b. as 
an average, and not even that in many cases, but torpedo boat 
boilers are run at 200 lb. to 250 lb. per square inch, while the 
engines themselves are very high-stage expansion. This last, says 
the New York Engineer, is the secret, if we may call it by that 
name, of the power developed for a given amount of heating 
surface. Suppose, for example, that a boiler is large enough to 
supply a 3in. by 5in. cylinder at natural draught and 150 lb. per 
square inch above the atmosphere! If this boiler is of a type 
capable of carrying 2501b, per square inch, and the cylinders are 
tripled or quadrupled, as the case may be, the boiler has really no 
more to do than with the 3in. by 5in. cylinder, for the reason that 
but one cylinder—the high-pressure—has to be filled, the other 
two or three cylinders (which develope powers equal to the high- 
pressure) teing—as we may express ourselves—clear gain. Thus 
it will be seen that what was only a 5-horse power boiler in round 
numbers has become, through the use of high-stage expansion 
engines, 15-horse power, without any increase in weight or 
dimension. 


THE value of a square foot of heating surface is a very 
uncertain factor. It depends upon not only the position of the 
surface with regard to the fire, but upon the rate of combustion 
and the character of the circulation. If the combustion is so slow 
that thegasesare leaving at little above the temperature of the steam, 
the latter portion of the heating surface is of little use any way. 
A radiator, says Power, will condense as much steam in mid- 
summer in an open room, with a free circulation of air, as in mid- 
winter in a closed room, the air of which is at summer temperature 
and confined to the apartment. In this case it is a question not 
how hot the air is heated, but how much of it is heated. In the 
case of the heating surface of a boiler, it is a question of how much 
heat can be transmitted through each square foot of heating 
surface per unit of time, and, just as in the case of the summer 
radiator, the question of circulation will have a wide influence. It 
has been demonstrated, for instance, that a horizontal pipe or plate 
will transmit more heat than a vertical plate, because a bubble of 
steam once formed upon the horizontal leaves it and allows water 
to take its place, while with the vertical pipe the bubbles adhere 
to the pipe in ascending its full length and diminish the amount 
of water in contact, It is a well-known fact that one closs of 
boiler requires more square feet of heating surface to the horse- 
power than another, and the purchaser has to consider not only 
the amount, but the character of the surface which he buys. The 
capacity of a boiler is its ability to evaporate water into steam, 
and when a purchaser is stipulating for a boiler of given capacity 
he should lay more stress upon the evaporative capacity of the 
boiler which he chooses at a given rate of efficiency than upon the 
amount of surface furnished, giving due consideration to the fact 
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MISCELLANEA. 


THE Victorian Government has decided to offer a bonus 
of £1000 for an efficient and rot t20 costly device for ventilatirg 
mines, 


THE iron ore obtained from the recently - opened 
Gellivara mines in Stockholm is for the most part suitable only for 
the basic process, and is taken chiefly by Germany. 


In a recent report the United States Consul at Brussels 
stated that for some time the municipal authorities of the city 
have endeavoured to find a system for watering the public streets 
with a disinfectant. Mr. Van Hersten, director of the Brussels 
slaughter-house, has for the past four years used an apparatus of 
his invention for cleaning out the piggeries, stables, market, and 
courts of this establishment. An experiment made with the 
apparatus for street sprinkling proved so successful that the city 
is disposed to adopt the system definitely. 


Tue Royal Agricultural Society's Show will next year 
be held at Maidstone, from June 20th to 24th inclusive. The 
implement yard only will bs opened on the Saturday previous, the 
18th of June. It bas been decided to again offer in connection 
with the Maidstone meeting of 1898 the following prizes for self- 
moving vehicles, viz.:—Class I. Self-moving for light loads, firat 
prizo, £100; second priza, £50. Class If. Self-moving vehicles 
for heavy loads, first prize, £100: second prize, £50. It was alzo 
resolved to offer a prizs of £50 for the best machine for washing 
hops with liquid insecticides, to be worked by horse-power or 
mechanical power. 


THE improvement shown in the Swedish iron and steel 
industries in 1895 continued, and was farther developed, in 1896, 
all the principal works in the district being fully occupied with 
orders during the past season. The demand for steel tubes for 
bicycle manufacture in the United Kingdom and elsewhere was to 
a great extent the cause of this activity, says the Consular Report 
from Gefis, The present high prices asked and obtained for 
bicycles by the principal makers in the United Kingdom is, how- 
ever, stimulating production in the north of Europe, and it is 
considered certain that prices of these machines must be greatly 
reduced in Great Britain in the near future, if the export trade to 
Sweden is to be retained. The amount of iron and steel shipped 
in 1896 was about 9000 tons less than the preceding year. This 
fact scarcely bears out the report of such a flourishing condition of 
these industries as indicated above, but the reduction has been 
in the cruder branches of the trade, and coincident with a larger 
production of the more valuable products, as the average value 
per ton proves. A considerable portion of the output was also 
diverted to Stockholm, and other southern ports, during the time 
Gefle Harbour was closed by ice, so that the amount indicated only 
represents a portion of the local output. 


AttHoucH the number of men employed in gold- 
mining in New South Wales in the year 1896 was 22,207, an 
increase of 733 as compared with the number returned during the 
previous year, the output of the precious metal shows a decrease of 
nearly a quarter of a million pounds in value, as compared with 
that of the previous year. The average yield per man employed 
was set down at 13 cz, 6 dwt. 15 gr., valued at about £51 13s, 3d., 
against about £52 11s. 2d. last year. This is very much below 
what is considered a “ living wage,” and appears ——— to 
disprove the theory that the output of the precious metals is 
strictly limited by the cost of winning them. The causes of the 
falling off are to be found in the dry weather which prevailed 
during part of the year ; in the fact that a great many men are 
now employed at development work, which has not yet become 
productive ; and last, but not least, in the fact that last year’s 
rich yield of the Wentworth, in the Lucknow district, has not 
been repsated. The product of the district in which this mine is 
located is 50,000 oz. short of that of last year. According to the 
Australian Mining Journal, the yield for the current year wil! 
also be considerably curtailed by drought; but, on the other hand, 
it may reasonably be expected that some mines which, like the 
Gibraltar at Adelong, are being developed in a systematic and 
thorough-going manner, will add considerably to the output. 


In consequence of the increase of the resident popula- 
tion of Eastbourne, as well as that of the summer visitors, an 
additional supply of water for the town became necessary, and the 
existing water company applied to Parliament this year for further 
powers to obtain a supply at Friston. Sanction bsing obtained, no 
time was lost, and the company at once entered into a contract 
with Messrs, John Aird and Sons for the construction of the 
necessary works, The contract was settled on May 19th, and the 
works were started forthwith, and were carried out under the 
superintendence of Mr. Frank Stileman, M. Inst. C.E. The new 
supply, according to the Times, is obtained from a well at Friston, 
which had already been partially sunk in the chalk. The present 
yield of this well is about 1,000,000 gallons per day, but by sink- 
ing it deeper and by driving galleries the yield can be increased 
to 2,000,000 or even 3,000,000 gallons. The pumping machinery 
at Friston consists of two pairs of engines and pumps. One is 
a compound condensing Worthington pump, fixed about 100ft. 
down the well, and which delivers the water into a tank at the 
surface. The second engine is a triple-cylinder condensing 
Worthington pumping engine, capable of delivering 1,000,000 
gallons in twenty-four hours against a head of 500ft. of water. 
This engine is at the surface, and it pumps the water from the 
tank in which it is deposited by the first engine to Eastbourne 
through a 2lin. main. This main is four miles in length, and is 
laid over Friston and Beachy Head hills, which route involves 
some very steep gradients. Arrived at Eastbourne, the water is 
delivered into two reservoirs at Mead’s-hill, whence it is dis- 
tributed to the town by gravitatfon. The formal opening of the 
works is to take place on Friday, August 6th. 


Tue report of Colonel Ford, C.B., Inspector of Ex- 
plosives, to the Home Secretary on the explosion which occurred 
at the factory of Nobel’s Explosives Company, at Ardeer, Aryshire, 
on February 24th, has been issued in the form of a Blue-book, 
The explosion, it will be remembered, resulted in the death of six 
of the employ é3 cf the company. The building in which the ex- 
plosion took place was lightly constructed of wood, with felted roof 
and sanded floor, and was lighted partly by gas and partly by elec- 
tricity, the lamps being outside the windows. At the time of theacci- 
dent the nitro-glycerine was being drawn off from the tanks and 
placed in ‘‘brass-lined boxes” containing 15 1b. of nitro-cotton in pre- 
portions of 150 Ib. of nitro-glycerine to each box. These boxes are 
not only brass-lined, but they have brass fittings at the corners. 
They are further liable to have nitro-glycerine smeared upon them, 
and if, notwithstanding all the care exercised by the men in 
handling them, these boxes with brass fittings smeared with 
nitro-glycerine came into contact with a hard substance, such as 
iron or other metal, an explosion might be the result. It is in the 
use of these ‘‘brass-lined boxes” that Colonel Ford finds the 
most probable explanation of the accident, and if this view is 
correct he is disposed to think that the balance of the evidence is 
in favour of the explosion having originated outside the building, 
probably when the boxes were being placed upon the bogie. There 
is nothing to show definitely, however, as-is generally the case 
where the building has entirely disappeared, and where everyone 
in it has been killed, how the explosion was brought about or 
where it originated. Whatever may be the true explanation of 
the disaster, it does not appear to the inspector that any blame can 
be attached either to Nobel’s Explosives Company or to any of their 
workpeople in respect of it. Colonel Ford suggests in conclusion, 
that now that the risk from the use of the ‘‘ metal-lined boxes” has 
been brought prosmineney to notice, they will be given up, and 
lighter ones, not open to the same objecHop, substitnted, 
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— 
‘ Lords, on Monday, Lord Belper moved to amend the 
FOREIGN AGENTS FOR SALE OF THE ENGINEER. er TO a ee ; clause by adding words allowing the workman to give 
an Oo., = to avoid trouble and confusion we find it necessary to inform | notice of accident to any superior officer. This, he 
ee Poy noe ee ee a explained, was for the convenience of both parties, and it 


CHINA.—KELLY anp WALsH, Ltp., Shanghai and Hong Konj. 
FRANCE.—Bovvsav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., &, Unter den Linden, Berlin. 
A. TWEITMEVER, Leipsic. 
\NDIA.—A. J. Compripcr AND Co., Bsplanade-road, and Railway Boci- 
stalls, Bombay. 
| TALY.—LOogscHER AND 0o., 307, Corso Rome. 
Bocca Frres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, &t. Petersburg. 
s AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
5 3 R. A. THomMpPson AND Oo., 88, Loop-street, Capetown. 
J. O. Jura and Oo., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND GotcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THomMPsON AND Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontTREAL News Co., 886 and 888, Bt. James-street, Montreal 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNaTionaL News Co., 88 and 86, 
Duane-street, New York. 
SupscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketiy anp Watsu, Lrp., Singapore. 
CEYLON.—WavarTNa anD Co. Colombo. 
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for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. W. B. (Cloudesley-road).—See our ‘‘To Correspondents" column 
last week. 

8. H. W. (Billiter-street).—Every treatise on the steam engine deals with 
the combustion cf coal more or less. There is no special practical hook 
on the subject. If you state definitely what kind of information you 
want we shall endeavour to supply it. 

Cc. W.—You had better examine the particulars of the various patents 
which were published in Toe Exainger for December 11th, 1896, page 
588. You will derive much information from the perusal. Then con- 
sult your patent agent as to what you are doing. You will find a 
patent as recent in date as 1898. 





DEATH. 


Oa July 2ist, at 25, Disraeli-road, Putney, in his 8lst year, Jonn 
a pe ©.E., late Chief Surveyor to the Metropolitan Commissioners 
of Sewers, 
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THE COMPENSATION FOR ACCIDENTS BILL. 


Ox Monday night the Workmen (Compensation for 
Accidents) Bill passed through Committee in the 
House of Lords. The changes made in the Bill as it 
was sent up by the House of Commons on the 16th inst. 
are co small, and with one or two exceptions so in- 
significant, that we may now without much chance of 
error tell our readers what the effect of the provisions 
of the Bill will be. 

Hitherto, workmen or their relatives could always 
seek compensation for injuries or death, but only by a 
tedious and troublesome process of law. Before any 
compensation could be had, it was necessary to prove the 
responsibility of the employer. If it could not be shown 
that he was to blame, legally as well as morally, the injured 
man had no remedy. It was possible for the employer 
to plead various matters by way of exoneration in his 
Gefence. All this becomes impossible under the 
new measure, which greatly extends the workman’s 
opportunities of obtaining compensation. The prin- 
ciple lying at the root of the Bill is, that under 
any circumstances if a workman or workwoman is 
hurt in the pursuit of his or her calling the employer 
must compensate the injured person. Of course, this at 
first sight seems to be very unfair; but for reasons which 
we have already explained it is only unfair in appearance, 
not in reality. In carrying this principle into effect, con- 
siderable care has been used to produce a workable 
scheme which will not interfere with the commercial 
operations of manufacturers and other employers. The 
application of the Bill is limited to those employed on 
railways, in factories, mines, quarries, or engineering 
works, or on any building more than 30ft. high; and 
‘“‘workman” includes every person who is engaged in an 
employment to which the measure applies, whether by 
way of manual labour or otherwise, and whether his agree- 
ment is one of service or apprenticeship or otherwise, 
and is exprersed or implied, is oral or in writing. 
Obviously it was necessary that some definition or stipu- 
lation as to the nature or magnitude of the injury should 
be included in the provisions of the Bill, otherwise a 
limitless field would be opened for trumpery claims for 
trumpery injuries. Accordingly, the employer shall not 
be liable in respect of an injury which does not disable 
the workman for a period of at least two weeks from 
earning full wages at the work at which he was employed. 

The amount of compensation is fixed by a schedule. 
Where death results from the injury, if the workman 
leaves dependants, a sum shall be paid to them equal to 
his earnings during the three years next preceding the 
injury, or the sum of one hundred and fifty pounds, 
whichever of those sums is the larger, but not exceeding 
in any cace three hundred pounds; and if he leaves no 
dependants the reasonable expenses of his medical attend- 
ance and burial not exceeding ten pounds. Where total 
or partial incapacity for work results from the injury, a 
weekly payment is to be made during the incapacity after 
the second week not exceeding 50 per cent. of his average 
weekly earnings during the previous twelve months, if he 
has been so long employed, but if not, then for any less 
period dming which he has been engaged in the same 
employment, such weekly payment not to exceed one 
pound. It may be asked here if the weekly payment is 
to go on during the life of the injured person. The Bill 
provides for such a difficulty by stating that where any 
weekly payment has been continued for not less than 
twelve months the liability therefor may, on the appli- 
cation of either the workman or the employer, be redeemed 
by the payment of a lump sum to be settled, in default 
of agreement, by arbitration, but not exceeding 312 times 
the weekly payment payable at the date cf the appli- 
cation. 

It will be ecen that all this is very simple and straight- 
forward, and leaves little room for doubt or litigation. 
There are, however, certain points which claim attention. 
They excited some discussion in the House of Lords. One 
of the first is the provision for giving notice that a 
man has teen injured. To whom is the notice to be 
given? The Act says that the notice must be given as 
soon as possible to the employer; and if there be more 
than one employer, then on any one of them, and care- 


was thought that in large undertakings, such as a railway, 
with workmen in different parts of the country and under 
different officers, it might be inconvenient for a workman to 
serve notice at the central office. Such arguments, however, 
were brought forward against the proposed amendment, 
that Lord Belper withdrew it. The great objection is, of 
course, that it tended to complicate what is now very 
simple. Another proposal, made by the Marquis of London- 
derry, was to the effect that no compensation should be 
allowed unless the injury was of such severity that it 
incapacitated the sufferer for a period of four weeks instead 
of two. The House divided on the amendment, which 
was rejected by a majority of 75; its adoption would 
have excluded a large number of injuries from the 
benefits of the Act. The only altcration of much im- 
portance made in the Bill was the elimination of the 
stipulation that when the employer and employed had 
united to establish an insurance fund, “If the funds 
under any such scheme are not sufficient to meet the 
compensation payable under the scheme the employer 
shall be liable to make good the amount of compensation 
which would be payable under this Act.” It will be seen 
that a clause such as this would hold out a strong tempta- 
tion to the workmen to laxity in making their payments. 
Indeed, it is not easy to see why they should make any pay- 
ment at all. After a short speech from Lord Salisbury 
very much to the point, the words were removed from the 
Bill. The last change worth notice was made in the 
clause which ran, “If it is proved that the accident is 
colely attributable to the serious and wilful misconduct 
of a workman, any compensation claimed in respect of 
injury to that workman shall be disallowed.” Lord 
Jersey suggested that the word “solely” should be left 
out, and the suggestion was accepted. Lord Jersey was 
probably right when he contended that the word “solely” 
would give rise to a good deal of argument in practice. 
But we doubt very much whether the omission of the 
word has mended matters. There is just as much room 
for argument now as there was before. Where there was 
room for a disputed question of fact, there is now an 
opening for a disputed question of law. What force are 
we to ascribe to the word “ attributable ?”” Isis to be con- 
strued as partly attributable, or wholly attributable? It 
must be one or the other. If a machine is notoriously 
insufficiently fenced, and a man being admittedly drunk 
falls through and is injured, does the exception apply or 
not? The injury no doubt was partly attributable to the 
misconduct of the man in getting drunk, but it was not 
solely or wholly attributable, for if the fence had been 
sufficient, he would not have fallen through, drunk as he 
was. We hope that this clause will be set right before 
the Bill becomes law. 

As to the machinery by which the Act is to be put 
in force, little need at present be said. If the parties 
cannot agree, the amount of compensation will be settled 
by a committee representing employers and employed, if 
there be such; if not, by a single arbitrator to be 
agreed by the parties, or in case of difference, to be 
appointed by a county court judge. . It is as well 
perhaps to explain that the arbitrator need not neces- 
sarily be an official, nor will be have anything todo with 
the Registrar of Friendly Societies or the Board of Trade. 
A good deal has recently been said against the Bill, which 
does not, it must be confessed, particularly commend 
itself to the employer on the one hand or to the men on 
the other. But legislation of some kind was essential. 
It was fairly generally admitted that the law of ecmpen- 
sation as it stood was bad; and political exigencies 
rendered a change imperative. It is by no means easy 
to see how a Bill more impartial could have been drawn ; 
that is ro doubt the principal reason why it pleases so 
few people. One effect which it will probably have will 
be the calling into existence of a new class of accident 
insurance companies. There is nothing in the Bill, so 
far as we can see, to prevent an employer from getting his 
compensation risk underwritten, say, at Lloyd’s. Hecan 
insure his machinery and his boilers. In fact, in the present 
day it is very difficult to name a risk against which a 
man cannot insure. For some little time it is probable 
that uncertainty will exist as to the amount of premiums ; 
but then the actuaries will get to work and settle the 
whole matter. We believe that by the operation of the 
Act the workmen will be a little better off, and the em- 
ployers will scarcely be any the worse. As we have before 
pointed out, stricter discipline will be enforced, to the 
great benefit of all concerned, and a certain percentage 
of “unlucky” men will find themselves excluded from 
employment. Whena master understands that he has to 
pay heavily for the carelessness of men, he will be more 
cautious than he has been hitherto in selecting the men 
who work in his shops. 


FIGHTING POWERS OF OUR LINE-OF BATTLE SHIPS. 


Tue speech of the First Lord of the Admiralty on the 
Naval Estimates naturally calls public attention to the 
position of our Navy at the present time, and a few words 
on some of the principal features may be desirable. 
Whatever provision may be made for the protection of 
our commerce by cruisers or of our ports and coasts, the 
backbone of our sea power must be our line-of-battle sbips. 
It must, therefore, be a source of satisfaction if we find 
that the fighting powers of our heavily-armoured ships 
compare well with those of our neighbours. At the 
present time we believe this to be the case in a remark- 
able way, and s‘nce we have been said to speak with 
unpleasant plainness of any faults we have thovght we 
saw in our armaments, it is right that we should rot 
hesitate to offer a tribute to what is not cnly gcod, but 
good we believe in a measure which few appreciate. 

It has been pointed out that England will yorsess in 
her Royal Sovereign, Majestic, and Canopus classes, as 





fully worded instructions are embodied in the Act as to 





the way in which notice shall be given. In the House of 





well as the Barfleur, Centurion, and Renown, ships that 
are suited to work together in a way that has perkays 
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never before been realised. Wed) not, however, propose 
here to touch on the question of the composition of our 
fleet, but simply to deal with the single type, of which we 
have now s) many examples. A type which in fact has not 
only superseded all others in our Navy. but to a consider- 
able extent in other navies. This type first took its 
present shape in the 1889 designs, including seven 
barbette ships and one turret, for the differences involved 
in the alternative systems of mounting the primary guns 
in barbette or turret counts for almost nothing, though 
the preference then manifested for the barbette has been 
more than maintained since. The difference may be said 
to consist in placing guns to fire over the top of an 
armoured ring in the barbette, whereas they fire through 
ports made in it in the turret. In the former the platform 
and guns only revolve, whereas in the latter the armoured 
wall must doso. The gans may appear to be more exposed 
on the former, but it may be seen thatin both the most vul- 
nerable parts, the muzzle and chase, are necessarily unpro- 
tected, so that the difference does not amount to much, 
and the barbette guns being mounted higher, have a 
distinct advantage in fighting in rough water, and the 
addition of a hood or light shield fixed over the gun isa 
small price to pay for the increase in command, and the 
exchange of a heavy revolving turret wall for a fixed 
barbette. 

The chief gunnery or fighting features of the Royal 
Sovereign and succeeding type3 are strong protection of 
the fighting parts and complete independence of fire. 
The general arrangement of batteries was shadowed in 
the Admirals, but the latter were open to serious objec- 
tions, and the protection was of a very inferior character. 
The principal gun positions are now fixed on what is 
called the redoub$ system, by which thick armour is 
carried down below the water-line, so that there is no 
weak place beneath the mountings, such as is conspicuous 
in many foreign designs, while the most important 6in. 
quick-fire guns are placed in armoured casemates. In 
subsequent designs this is more completely carried out, 
so that all the 6in. heavy quick-fire guns are protected 
by 6in. hard faced steel armour. The belt in the latest 
classes has a sort of double protection by vertical and 
inclined armour, but on that we would not dwell further 
than to say that, in our judgment, a projectile, after 
passing through the vertical belt, would be so far affected 
as to condition and direction of axis as to have small chance 
of damaging anything behind the inclined thickened steel 
deck. Our present object, however, is the general 
consideration of the position of a ship, with her principal 
guns heavily protected, and her main quick-fire batteries 
behind 6in. of the best hard-faced steel armour, and all 
free to fire independently of one another. 

The fire of a battleship of modern type may be divided 
into three kinds. First, that of the primary guns; secondly, 
that of the heavy protected quick-fire guns; and thirdly, 
that of the light quick-fire guns, which are either lightly 
shielded or unprotected. These kinds of fire in our own 
first-class warships are represented respectively by our 
12in. wire guns, by 6in. quick-fire guns, and by 12- 
pounders and 3-pounders. The last class are primarily 
intended to meet torpedo attack for boat service, and 
generally to pour a rapid fire on any men exposed to it; 
but their power to engage in close hot fight with an 
enemy when continued fire is maintained by guns behind 
armour is very problematical. Occasions may arise when 
they may pour in their fire with great effect, but under 
many circumstances men could hardly work them for a 
single minute and live. Dependence then must mainly be 
placed in close hot action with a formidable enemy on 
the first and second kinds of fire delivered from behind 
armour from the 12in. and 6in. guns. Probably the 
whole of the former and half the latter would be able to 
bear on the enemy. It will b2 found, calculating on the 
average ‘‘ Excellent” sea rates, that about the same energy 
of fire per minute will be delivered from the 12in. and 
from the 6in. guns, owing to the great rate of delivery 
of the latter; but this is made up of three blows of the 
former to thirty of the latter, so that while the former 
has the possibility of effecting a decisive injury, the latter 
is more certain to produce its effect, and it is believed 
that many captains would depend more on their quick 
fire than on their principal guns. However this may bg, 
it may be seen that the part each plays is fa‘rly plain. 
The 12in. guns having the power to perforate the best- 
protected or so-called vital parts of the ship, it can hardly 
be questioned thet this would be their aim, armour 
piercing projectiles being employed, while the 6in. 
quick fire pieces would attack the least strong parts of a 
ship, and would generally use common shells. We now 
come to the fact to which we especially call attention, 
namely, that while our ships could employ common shell, 
carrying powder, perhaps even high explosives against a 
great part of the enemy’s quick-fire fighting structures, 
they would themselves be protected not only against 
quick-fire common shell, but even shot; for, in passing 
into the service, each 6in. armour plate has now to 
defeat five blows of steel shot delivered more directly 
than could well occur on service and with a high 
velocity. 

In short, it is due to the Admiralty generally, and to 
Sir William White in particular, to point out that with the 
simplicity and freedom from embarrassment in firing 
which belong to the independence of fire of our gun 
positions and with the solid unbroken armoured protec- 
tion provided for our primary and principal quick-fire 
guns, and for the vital parts of our ships, it is difficult to 
see how any but a very few foreign ships could maintain 
close action with our strongest classes for any length of 
time. There is, no doubt, always the possible contingency 
of a fortunate blow from a primary gun, and there are a 
very few strong structures that may be picked out in the 
plates of Brassey’s ‘‘ Annual” that would bear heavy fire 
better than others; but, speaking generally, we believe 
that most authorities will concur in our verdict that our 
heaviest armourclads deliver such fire and under such 
protection that they ought to dispose of almost anything 


a way as to cripple their own fighting powers. That this 
should be the case when the attention of foreign Powers 
has been directed to their navies, as it has for many years 
past, is a remarkable fact, and one that r:fiects great 
credit on Sir W. H. White and our naval authorities. 
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THE PANAMA CANAL. 


Work has beea resumed to a certain extent upon this 
apparently abandoned enterprise. It has been the opinion 
of engineers and other competent judges, though possibly 
some of them might have been “wise after the event,” that 
the cause of failure might be in a great measure due to the 
fact that the whole work was commenced, so to speak, at the 
wrong end. Instead of the job being at once tackled at the 
heaviest and most difficult part, the less important and easiest 
portions of it were first attacked. As a natural consequence 
the actual progress made was more apparent than real, and 
served to promote a false idea of the completion of the under- 
taking which the true conditions of the work were far from 
warranting. From the very first, the, whole energy of the 
working staff should have been concentrated upon the cutting 
through the Culebra Hill, which forms the watershed between 
the Pacific and Atlantic oceans. So far as the nature of the 
material alone was concerned, the cutting through the 
Culebra presented even less difficulty than those excavated 
in the high grounds of Gorgona and Corozita. In both these 
localities rock of a very hard and unworkable description was 
encountered, especially in the latter, where a kind of unstrati- 
fied granite gave a large amount of trouble. A cutting 142ft. 
' in depth was required at Corozita, and the work accomplished 
in connection with it reflected a good deal of credit upon the old 
|company. The summit of the Culebra is 430ft. above the sea 
| level, and it will be admitted that to construct a cutting of this 
' depth is rather a tall order in the excavating line. If we add to 
| this serious—although not after all insuperable—difticulty, 
| the statement, which though contradicted has not been dis- 
| proved, that the instability of the materials composing the 

mountain would scarcely allow them to stand at any slopa, it 
| is no wonder that the execution of the project has been 
| deemed impracticable. B> that as it may, it is stated on 
excellent authority that the New Panama Canal Society is 
actively at work on the old ground, and has at present 2500 
nayvies busy at the excavations, and turning out some 550 
cubic yards per day. The immediate efforts of the new 
society, according to our contemporary, La Revue Techniqiie, 
are directed to three especial objects, of which the first is to 
cut in the highest reach of a canal furnished with sluices a 
navigable channel, at first only 50ft. in width and three miles 
in length, which can be subsequently enlarged by dredging. 
S3condly, to prolong this channel through the Culebra at a 
maximum depth at a few points of 265ft., and with tide 
slopes sufficiently flat to prevent the ground sliding. 
Thirdly, to establish in the Bay of Panama, at the mouth of 
the Rio Grande, a harbour where large ships may lie, as they 
do at Colon. Such harbour is to constitute the future port 
of Boca. Whether there are to be three reaches, viz.,a high, 
middle, and maritime reach, or only two, has not yet been 
definitely determined upon. 





THE NEW AMERICAN TARIFF. 


Mr. McKintey's second contribution to protective legisla- 
tion pure and simple has the merit of being ‘“ thorough.” 
Sheffield, as the one city which feels its effects on its staple 
industry very promptly, has ceased to expect much from the 
United States, and under the new tariff it will practically 
get nothing at al). The general effect, according to the views 
of leading manufacturers who have been interrogated on the 
cutlery schedules, is that they mean an increased cost of from 
90 to 120 per cent. The hope of several of the largest pro- 
ducers in the Midlands is that the extremely onerous nature 
of the tariff will react on the people of the United States, and 
lead to relief on an even more generous scale than was given 
by the Wilson scheme after Mr. McKinley’s first protective 
tariff. It is expected, however, that the present measure 
will live some four or five years, and under its operation the 
Sheffield houses engaged in the principal lines for the 
American markets will have to get on as best they can with- 
out the American trade. 


GERMAN-MADE ENGLISHMEN, 


Ir m‘ght have been thought that there was at any rate 
one monopoly of which no nation could be deprived—the 
production of its own indigenes. This is, however, only 
true in a limited sense, We learn on excellent authority that 
the best English commercial travellers are now turned out in 
Germany in large quantities to supply a pressing demand in 
Panama. There is no lack of these travellers, and no nation 
is more fully represented in Panama than the British. 
Presumably it is the poor nature of the work, which, 
says her Majesty’s Consul, ‘taking into consideration 
the impecuniousness of the masses, resolves itself into merely 
one of small profits and quick returns,” that causes this strange 
state of things. It is none the less to be regretted, and it does 
not seem possible that the most efficient way of keeping the 
ubiquitous German out of Panama is by starting him in it 
as an English commercial traveller. 








LITERATURE. 


Water and Public Health: The Relative Purity of Water 
from Different Sources. By James H. Fuertes, Member 
of the American Society of Civil Engineers. New York: 
John Wiley and Son. London: Chapman and Hall, 
Limited. 1897. 

WE must confess that we took up this small volume with 

the feeling that it was but another drop—and like drops 

varying from each other only in size—in the great 
statistical ocean already existent on this ‘ water” 
subject, covering many a square mile of good paper. 

In his preface the author, however, disarms this 

criticism by confessing that he has but brought together 

widely scattered observations from a ‘“‘ ground which has 
already been fully covered.” Inorder to influence public 
opinion, all writers agree that it is necessary to serve up 
your subject hot day after day, like an ingenious cook 
disguising the same ingredients in diverse tasty dishes, 
tempting the unwary by his arts to consume yet once 
again the viands which in their undressed simplicity long 
since had nauseated. In this is found the reason for the 
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subjects treated from different. points of view in different 
classifications, and between covers of varying size and 
colour. The author in his opening chapter states clear] ythe 
present position of bacteriology with regard to the typhoig 
bacillus; but he omits to mention a contention which jg 
gaining many adherents, namely, that non-pathogenig 
organisms, under certain, for the most part unknown, condi. 
tions of environment, become pathogenic. We should. there. 
fore, note the possibility of organisms innocuous when they 
reach the water or its neighbourhood becoming banefgj 
We cannot agree with the statement “that every jn. 
habitant may be considered as a culture-plate, ready for 
inoculation.” It is an outrage to Dame Nature and hey 
superb armoury for opposing the foe. A healthy stomach 
and intestines would probably digest a spoonful of typhoid 
bacilli and come unscathed from the ordeal. It is only 
when there is a breach in the defence that we poor 
humans fall victims to the scourge. This human facto, 
is not sufficiently considered by statisticians. Our author 
finds the water-levels and the typhoid rates are very con. 
flicting in different towns having varied water supplies, 
This may be accounted for in the following ways :— 
Firstly, as he suggests, from pollutions caused by the 
washings from the soil at times of high rainfall ; secondly, 
at times of low ground water level. In summer the 
weather is as a rule hot, and as long as there be provided 
a little moisture in cracks and fissures of the earth, 
whether in the neighbourhood of rivers or wells, the con. 
ditions favourable to the rapid growth of organisms are 
obtained, and it only needs an accidental circumstance, 
such as a thunder shower, to pollute the water supplies, 
which are scanty, and therefore the dilution of the poison 
small. Add to this the human element—that a‘ this 
time of year the amount of intestinal disturbance in the 
population is high—and you have both the nursery for 
the organism and the host prepared for its reception. 

One of the most striking tables in the book is that 
quoted from Dz. Reincke ia regard to Hamburg, in which 
is shown the relation of cholera and typhoid as water. 
borne diseases, the summit of the curve of the cholera 
being reached two to three weeks before that of the 
typhoid, or a period represented by their specific incuba. 
tion periods. Very instructive is the discovery also that 
out of certain American cities situated on the river 
Mohawk, those up stream did not infect those down stream 
for many months in winter, pointing to the high vitality of 
typhoid fever bacilli, even at below the freezing point, when 
exposed on the banks of a river. The question of dispersion 
and nitrification of organismns is attacked, and Professor 
Frankland’s views substantiated that water allowed to 
stand for a considerable time in large reservoirs tends to 
a natural purification. Section V. of Chapter I. will be 
found well worth the study of all interested in water 
supplies, and is especially valuable to Londoners in view 
of the present agitation concerning the Thames water. 
Mr. Fuertes does not spare the American cities, but 
shows how they have erred from municipal virtue in the 
past, and directs them to good water supplies and efficient 
drainage as the only high road to health. 

When does pure water pay? We fear that Mr. Fuertes 
will not find many social economists to agree with his 
answer to the question. To calculate the value of an 
adult man to the community as from £700 to £1000 is 
scarcely tenable, at least with a great number of classes, 
in which are included all those necessary professional 
parasites upon society — barristers, clergy, physicians, 
musicians, «2.—which produce nothing of lasting value, 
and which in most towns are in excess of the demand, 
whose places therefore could be immediately better filled 
by those surviving, because the rate of remuneratioa 
would be slightly higher, and better work would be 
produced, provided that adequate competition was main- 
tained. The book, which concludes with two carefully- 
compiled “Appendices,” showing the amount of typho:d 
fever in a great number of cities, and the nature of their 
water supplies, indicates much perseverance in the collec- 
tion of statistics, and an impartiality admirable as it is 
rare in the handling of them. 


By E. B. Witson. New York: 
London: Chapman and Hall, 





The Chlorination Process. 
John Wiley and Sons. 
Limited. 1897. 

Ir is perhaps well when, as at the present time, tke 
public is constantly hearing of cyanide processes, and has 
probably come to the conclusion that such processes 
alone are available for the winning of gold from refractory 
ores or from tailings, that attention should be drawn to 
other methods of treatment, and so we are prepared to 
welcome a volume that should serve as a reminder of the 
chlorination process which held the field before its rival 
entered on its successful career and thrust its predecessor 
aside. Another factor ofinterest and value in the present 
volume is that the matter is drawn mainly from American 
practice, or rather from the reports of such practice 
that have appeared in the “ Transactions” of the American 
Institute of Mining Engineers, for judging from the naivele 
and indiscrimination displayed, the author would apyear 
to be either quite a tyro at the art of gold extraction or a 
very bad compiler, inasmuch as there is lack of both 
system and consistency in the treatment that would lead 
one to this conclusion. The matter is divided into ten 
chapters : Lixiviation by chlorine solutions, preparation of 
the ore, roasting the ore, roasting furnaces, the leachir g 
process, jiltering precipitation, refining precipitates, 
résumé of chlorination and plant and cost of chlori- 
nation, an arrangement that if adhered to, and each 
section carefully and intelligently treated, would produce 
quite a good book on the subject. But, unfortunately 
the desirable care and intelligence have not been exercis¢ d 
in this case, and therefore the excellent advice given at 
places, and the very interesting matters met with here 
and there, suffer considerably by their bad associations, 
and produce a whole that cannot be regarded as satisfac- 
tory. 

For instance, we meet in Chapter I. with shaky 








that can be brought against them without suffering in such 


continual supply of the same statistics on this and allied 
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few names of crushers are given, without description, and 
we are told that the largest Blake crusher has a capacity 
of 10 tons per hour under most favourable circumstances, 
a fair average being 8 tons per hour; but a Gates crusher 
ean crush double this amount in the same time with the 
game horse-power. Rolls, too, are scarcely conceded a 
separate existence, being regarded as adjuncts to a stamp 
mill. In the chapter on roasting, strange statements are 
encountered. As regards the action in roasting mercury is 
said to be ‘‘ retorted by volatilisation,” and phosphorus, it 
ig stated, cannot be freed from iron, neither can titanic acid. 
Wood is used as fuel, as it is free from ash. The Mond 
gas producer is credited with the production of 60,000 
cubic feet of gas from a ton of poor fuel, but we are told 
modest American inventors can do equally well, although 
they do not claim as much. Gold chloride in solution 
we learn—page 63—can only be precipitated by some 
metal salt, as metallic gold ; in another chapter—page 92 
—_we read of ‘ the gold oxide precipitated by FeSo.” 

There are many books treating about chlorination 
already, some excellent; but a brief and good treatise, 
including most recent and approved views and good 
diagnoses, but without inconsistencies and nonsense, would 
be acceptable. The present volume cannot be regarded as 
having these desirable qualifications. 


Our Coal Resources at the Close of the Nineteenth Century. 
By Epwarp Huu, LL.D., F.R.S., F.G.S, London: 
E. and F. N. Spon, Limited. 1897. 


So much excitement has arisen in the financial world in 
connection with coal in England, that there can be little 
doubt that, as regards the general public, very consider- 
able interest is taken in the question of our coal supplies, 
and there is also little doubt that enlightened interest on 
the same subject is entertained by many sections of 
thinkers and practicians in various runs of life; so we 
are quite ready to agree with the author that the question 
of the duration of our coal supplies has not yet lost its 
interest and importance, and when an authority like the 
author undertakes to furnish the information and place 
the actual position as regards this important question 
before his readers, in order that they may form their own 
judgment thereon, we doubt not that his efforts will be 
accorded a hearty welcome. 

The book contains an introduction setting forth the 
various aspects of the many causes that influence the 
production and consumption of coal. Then the different 
English, Welsh, and Scottish coal-fields are treated sepa- 
rately as regards their production; the small output 
from Ireland and the position of the Kent coal enterprise 
being duly recorded ; whilst the concealed coal-fields also 
receive adequate attention. The author’s data runs up 
to the by no means insignificant number of 58,275,700,000 
tons as the quantity estimated that will be remaining 
within a depth of 4000ft. at the close of the nineteenth 
century in visible coal-fields and partially-concealed 
areas, the corresponding numbers for concealed areas 
and in Irish coal-fields being respectively 23,253,000,000 
and 155,300,000, making a total of 81,683,000,000 tons, a 
number which does not seem to include coal south of 
the Thames. The approximate limit of deep mining and 
the conditions that affect it form the subject of a sub- 
sequent chapter. Then we have the position of the 
various coal areas as regards the magnitude of the output, 
classified as either progressive or stationary, or retro- 
gressive, the latter phase being regarded as a sign of 
exhaustion. Under this head we find South Staffordshire, 
Flintshire, and Coalbrook Dale. A chapter is devoted 
to foreign and colonial coal matters, and another to a 
forecast which informs us that there really is nothing to 
take the place of coal in the future, so that we ought to 
avoid waste as much as possible, a practice that we pro- 
bably follow as long as it pays. Three appendices and 
an index bring this interesting volume to a close. For 
the benefit of thoce who would wish for further informa- 
tion on the various points dealt with, ample reference is 
made to the sources from which matter has been drawn. 
In conclusion, we have not the slightest hesitation in 
recommending this book to the attention of the many 
who are, or wish to be, interested in the national and 
industrial questions it elucidates. 


An Intermediate Course of Practical Physics. By ARTHUR 
ScuustER, Ph. D., F.R.S, Professor of Physics in the 
Owens College, Manchester, and Cartes H. Lers, D.Sce., 
Senior Assistant Lecturer. London: Macmillan and Co., 
1896. 248 pp. 


Tis book is written to assist students preparing for the 
intermediate B.Sc. and first M.B. examinations of the 
Victoria University, but it is intended also to be of use 
to a wider circle of students in other universities. The 
interests of the medical student principally appear to be 


. consulted ; there is not much to appeal to the engineer. 


The book should fulfil its purpose very well, and it bears 
everywhere the mark of Professor Schuster’s well-known 
stimulating treatment. Mr. C. V. Boys might object to 
the use of the expression “ Gravitational Constant,” used 
on page 43 to mean the little g, the acceleration of gravity. 
The various chapters discuss preliminary instructions and 
arithmetical and graphical calculations, mechanics, and 
hydrostatics, heat, light, sound, magnetism, and elec- 
tricity, all treated from the experimental point of view in 
an elementary manner. It is intended to serve as a 
guide for students in performing the experiments for 
themselves; these experiments are thus of a minute 
character, unsuitable for the engineer, who should always 
keep his eye on the full scale phenomenon. 





SHORT NOTICES. 


Tunbridge Wells of To-day. By M. Stanley Martin and B. 
Prescott Row, Beechings Linite3, 174, Strand, W.C.—Much has 
alraady been written on so popu’ar a health resort as Tunbridge 
Wells, bat the authors of the present handbook plead, and no 
doubt justly, that the solid and substantial treatises of the past, 
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invaluable though they may be as works of reference, are too | 
serious and ponderous as companions on a holiday outing. Some- 
thing lighter and more modern was felt to be a want—a want 
which their little guido appears to us admirably calculated to 
supply. They write enthusiastically of the old world town, beloved 
of our eighteenth century forefathers, and evidently know the 
surrounding country by heart—a country rich in pleasing scenery 
and singularly interesting to the visitor of antiquarian tastes, as 
may be judged when it is remembered that places of such varied 
types as Penshurst and Hever, Bodiam Castle, and Knole are 
to be found in the near neighbourhood. If any of our readers 
are still in doubt as to where to go for a summer holiday, we 
would recommend them to pause before deciding, and make 
themselves acquainted with this little book, of which the writers 
say, as Abraham Lincoln said of a certaia sermon, ‘‘If this is the 
sort of book you want, you wil! find it in the very book you 
want.” It forms No. 2 of aseries of illustrated Homeland Hand- 
books, published by Messrs. Bseching, and can be purchased 
from them for sixpence. 

The Paper Makers Directory of all Nations, containing th 
principal paper and pulp mills of the wcrld, Sixth eaition. 
1897. London: Daan and Son, Limited. Price 11s. post free.— 
The sixth issue of this well-known compilation has been improved 
greatly by the addition of several new features, including an 
alphabetical arrangement throughout, The name of the mill, too, 
whenever possib!e, has been included in the alphabetical arrange- 
ment as well as the name of the firm. The producers have taken 
every precaution to ensure correctness, and state that a proof has 
been sent to every name mentioned in the book. The printing, 
binding, and paper are alike excellent. 

Kelly’s Directory of the Engineers and Iron and Metal Trades 
and Colliery Proprietors, comprising every Trade and Profession in 
any way connected with the above trades throughout England, Scotland, 
and Wales, and the principal towns in Ireland and Isle of Man. 
Kighth edition, London: Printed and published by Keally’s 
Directories, Limited. 1897. Price 303.—It is unnecessary to say 
much about this well-known and excellent directory. So far as we 
have been able to check the work, it seems fally to maintain its 
reputation for accuracy. 


The Art and Pastime of Cycling. By R. T. Mecredy and A. T 
Wilson, Fourth edition. London: A. Constable and Co. 1897 
Price 1s,—A small book containing a considerable amount of useful 
information, clearly and triefly put. The chapters on keeping a 
cycle in order, temporary repairs, and choice of a machine are very 
sensible. Those on dress, racing, and touring we must leave to 
others to jadge. 

The Blue Book of American Shipping, Cleveland, Ohio, U.S.A. 
The Marine Review. 5 dols.—Tois volume contains particulars of 
all American steam vessels and sea-going sailing vessels, with the 
names and addresses of the owners or managers. I+ deals also 
with the carrying trade of the great lakes. It contains also par- 
ticulars of dock statistics, of shippiog, and other useful information. 

The Glasgow District Subway: Its Construction, Plant, and 
Working. By And. Home Morton, Stud. Iost. ( E.—This is a 
useful and well illustrated record of an important undertaking. 


BOOKS RECEIVED. 


Journal a the Royal United Service Institution, July, 1897. 
London: J, J, Keliher and Co. Price 23, 

Organic Chemical Manipulation. By J.T. Hewitt, M.A., D.Se., 
Pa.D. With sixty-three illustrations, London: Whittaker and 
Co. 1897. Price 7s, 6d. net. 

The Potentiometer and its Adjuncts. By W. Clark Fisher, Assoc, 
Mem. Inst. C.E. London: Tae Electrician Printing and Pablish- 
ing Company, Limited. Price 6s, 

Index to the Reports of the Inspecting Officers of the Board of Trade 
upon Certain Accidents which were inquired i.to from January, 
1889, to June, 1896, showing the Causes of the Same, together with 
the Inspector’s Recommendations. London: Eyre and Spottiswoode, 
1897, Price 5s, 








CaRBIDE OF CaLctuM.—Since the order in Council of the 26th 
February, 1897, in virtue of which cartain parts of the Petroleum 
Acts, 18/1 to 1881, were applied to carbide of calcium, the question 
of the expediency of exempting small quantities of this substance 
from the operations of the order has occupied the attention of the 
Home-oftice, and the Secretary of State having been advised that 
such exemption might be safely extended to quantities of carbide 
of calcium not exceeding 5 lb,, when kept in separate substantial 
hermetically-closed metal vessels containing not more than 1 lb, 
each, an order in Council was made on the 7th July, 1897, authoris- 
ing the keeping of not more than 5b. cf carbide of calcium in 
vessels as above decribed without a licence, and the original 
order of the 26th February has been amended accordingly. The 
amending order appeared in the London Gazette of the 9th July, 
1897. It is to be observed that where the carbide of calcium is 
not kept in vessels as above described, ro quantity may be kept 
without a licenc3, 


City AND GuILDs oF LonpoN INSTITUTE —At a meetirg of the 
Council of the City and Guilds of London Institute, held cn the 
afternoon of the 26th inst., the diploma of ‘‘ Associate of the City 
and Guilds of London Institute” was conferred on the following 
matriculated students who have this year successfully completed a 
fall course of instruction at the City and Guilds Central Technical 
College:—Civil and Mechanical Engineering: Hanbury, H. W. 
(Siemen’s Medal), Cornish, J, E., Unwin, W. P., Drury, H. D., 
Willis, J. B,, Jacomb-Hood, M., Malim, J. C., Lewis, A. W., 
Solomon, R. S., Williams, H. J., Rich, T., Shackle, C. E. Applied 
Physics and Electrical Engineering: Marchant, E, W., B.Sc. 
(Siemen’s Medal and Premium), Waters, W. L , Spiers, F. S., B.Sc, 
‘Twyman, F., Brown, E. G., Grant, S.S., Lean, C., Kirkby, H. M., 
Sayers, RK. M., Barker, W. E., Nelson, W. M., Smith, S. L., Mott, 
H R., Kerr, T. A. Applied Chemistry : Silvester, F., Lessels, G., 
Crosskey, A. N., Jessop, F. J., Winch, H. J., Nind, E R., 
Devas, E. W. 


THE INSTITUTION OF JUNIOR ENGINEERS.—On the 17th inst. a 
large party of the members of this Institution visited the electric 
light and dust-destruction undertaking of the Shoreditch Vestry, 
on the invitation of Mr. H. E. Kershaw, chairman cf the Electric 
Lighting Committee. Under his guidance, assisted by the engineer 
and the electrician, the visitors were shown over the entire works. 
At present there are installed six sets of Willans engines, coupled 
to E.C.C, generators, space being left for additional machines, but 
since the recent opening of the station orders for current have 
been received to such an extent that the full capacity of the com- 
plete plant will be needed to meet the demand, and extension of 
premises has thus already to be ccntemplated. The system of 
dealing with the dustbin refuse appears most complete in its 
details, Electricity is the motive power for the elevators raising 
the stuff to the top of the cells, which are fed by the Bulnois- 
Brodie charging trucks, also actuated electrically. The picce de 
résistance of the installation is Mr. Druitt Halpin’s feed thermal 
storage arrangement, the veesel employed being a cylinder 35ft. 
long by 8ft. diameter. Steam is always being raised in the 
Babcock-Wilcox boilers by heat from the destruction cells; the 
steam not required at once for the engines will be passed to the 
thermal storage cylinder, where it can be kept at a pressure of 
200 Ib. per square inch, a certain quantity of cold water being 
added, so that when required the boilers can be fed from the 





storage vessel containing water at the temperature and pressure 
of the steam necessary for the engines, 


THE TEACHING OF DYNAMICS. 





In our last impression we quoted a passage from 
Nature, asan example of the opinions held by “advanced” 
physicists on certain dynamical concepts. It will be 
remembered that Professor FitzGerald solved the difficulty 
about action at a distance by saying that there 7s no 
distance, everything being everywhere. And this allows 
him to get rid of the concept of Force, which he did 
accordingly. Curiously enough, the last number of our 
contemporary contains a review from the pen of Professor 
Gray, which advances a proposition as novel, and not 
more intelligible, to which it is worth while to direct 
attention. 

It is coming at last to be admitted by physicists that 
Newton’s third law really does introduce a difficulty 
into the teaching of dynamics. For many years the 
law was either skipped over or explained as mean- 
ing something quite different from anything con- 
templated by Newton. Thus we were told that the 
recoil of a cannon proved that action and reaction were 
equal and opposite, which the said recoil does not do. 
More recently, however, we find in text books several 
ingenious attempts to get round the difficulty. The mos: 
satisfactory evidence of progress is the abandonment by 
all the best men of a specific statement that force is the 
cause of motion. We have seen what Professor Fitz- 
Gerald has to say on this point, and at various times we 
have quoted with approbation the utterances of Dr. 
Loage, and one or two other writers of text books. The 
concept lying at the root of the whole matter, disguise it 
how we may, is that the force with which a horse, or an 
engine, say, pulls a vehicle is greater than the force with 
which the vehicle resists that pull, and that accordingly 
the vehicle moves. That is the fundamental notion. Oa 
that is built up the whole popular conception of force 
being a cause of motion. That is the meaning of the 
words ‘“ unbalanced force,” which we find in text books. 

Now this concept is flatly opposed to Newton’s dictum, 
which is simply that every force, or dynamical effort, 
made anywhere, or at any place, is of necessity and in 
fact opposed by a precisely equal and opposite force. 
No matter how we try to work round or elude the law, 
there it stands as a fact. In Newton’s own words, by 
so much as the horse pulls the cart, constraining it to go 
in one direction, by just so much does the cart pull the 
horse, constraining him to go in the opposite direction. 
Of course, it is a direct contradiction of terms to tell a 
student this, and in the next sentence to say that force is 
a cause of motion. Extreme and utterly misplaced inge- 
nuity has been displayed in trying to reconcile the two 
propositions. The following passage, however, from the 
pen of Professor Gray is, we think, superlatively the best; 
and its great beauty lies, we think, in its dense obscurity, 
coupled with the circumstance that the explanation has 
practically nothing whatever to do with Newton’s pro- 
position. The book being reviewed is ‘‘ The Elements of 
Physics,” by NichollsandFranklin. The reviewer writes :— 
‘“‘ The authors rightly devote a little space to making clear 
exactly what is meant by the equality of action and 
reaction asserted in the third law of motion. It is curious 
that the most essential point is not more emphasised in 
elementary text books of dynamics, namely, that the 
action and reaction, which are equal and opposite, and 
which act across the same cross-section of a wire or rod, 
or across the surface of contact of two links of a chain, 
and which the ordinary learner often thinks ought to 
cancel one another, are opposite forces acting on different 
portions of matter, and therefore do not annul one 
another, unless the rate of change of momentum of a 
system including both portions of matter is under con- 
sideration. It is remarkable that the paradoxer who 
insists on making the mistake here indicated, and 
supports his views with so much nonsensical rigmarole, 
mixed up with wild talk about conspiracies of mathe- 
maticians to defend the views of Newton, never commits 
a similar error in financial matters! He does not 
consider the handing over of a sum of money by one 
person—himself, for example—as cancelled by its receipt 
by another person. Yet the two aspects of this 
transaction—like the forces which are the two aspects of 
a stress—are equal and opposite ; but they affect different 
persons, and he sees clearly enough that one cannot be 
regarded as annulling the other, unless the question is as 
to the total sum of money possessed by the two persons 
concerned.” 

It is not necessary, we think, to say more than that, in 
the first place, neither the reviewer nor any one else can 
prove that the opposing forces in a stretched wire act on 
different portions of matter, and in the second place, 
Newton expressly deals with two portions of matter, and 
then shows that the forces in them are equal and opposite, 
and as a matter of fact must cancel each other. Of the 
two solutions of the difficulty that of Professor FitzGerald, 
wild as it seems to be, commends itself to us as being 
more consistent with the facts than that which we have 
just quoted. 








A New Company,—With reference to our disclaimer under this 
head in our Jast impression, we have received a letter from the 
manager of the Central Engineering Works Company, to which 
The ‘‘ Engineer” Cycle Works, Limited, is to succeed, stating 
that the latter title has been adopted because the existing company 
has for the last five years made bicycles which the manufacturers 
describe as the “Engineer.” They say that the machines are 
‘* celebrated,” which we are quite willing to believe under so good 
a name ! 

THE Civit AND MECHANICAL ENGINEERS’ SoctETy.—H.R.H. the 
Prince of Wales received on Wednesday, the 2lst inst., on behalf 
of her Majesty the Queen, at St. James’s Palace, a deputation 
from the Civil and Mechanical Engineers’ Society, 11, Victoria- 
street, Westminster, consisting of the President, Mr. S. A. Court, 
A.MI.C E.; vice-president, Mr. B. Baines-Dadley, A.M.I C.E.; 
and the following members «f the Council: Messrs. W. Cooper 
Penn, A.M I.M.E., H. V. F. Valpy, M.I.C.E., E. H. G. Brewster, 
A.M.I.C.E., and Mr, Percy Field, for the purpose of presenting 
an address of congratulation to her Majesty on her long and 
prosperous reign. The Society were afterwards invited to the oper- 
ing Seremony of the National Gallery of British Art, Grosvenor- 
road, 
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PUMPING ENGINES, HEREFORD WATERWORKS 


MESSRS. WORTH, MACKENZIE, AND CO., STOCKTON-ON-TEES, ENGINEERS 
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HEREFORD CITY WATERWORKS. day to their high-service reservoir, with a duty of not less | diameter, and draw from a well, connected by a culvert with 

woe than 127 million per cwt. of best Welsh coal. The cylinders | the river Wye, the water in which varies from 20ft. to 26ft. 

THE engines for these works were built in 1895 by Messrs. are 13}in., 21jin., and 36in. diameter, with a piston stroke cf | below the level of the pump stuffing-boxes, and deliver. to a 
Worth, Mackenzie, and Co., Ltd.,to the design of themanaging 2ft. 6in., each cylinder is directly over and in a line with one | reservoir situated on a hill near the pumping station. The 
director, Mr. Robert James Worth, for the Corporation of of the main pumps, and is carried on two cast iron columns, | level of the water in this reservoir is about 110ft. above the 
Hereford, under guarantee to deliver 1,000,000 gallons per one of which forms a Gelivery air vessel. | pumps, from which point it gravitates to the filter beds and 
day to their low-service reservoirs, and 150,000 gallons per The main pumps have ordinary single-acting rams 1Gin. | thence to the clear watcr reservoir, which is about 90ft. above 
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mps, The high-lift pumps are double-acting bucket 
at vith barrels 53in. diameter. They are driven direct | 
from the crossheads of intermediate engine, and have thus | 
g0in. stroke, the same as the main pumps. They draw their 
water from the clear water reservoir, with a nominal head on 
the suction side of 90ft., and deliver to a tower about 175ft. 
above the pumps ; when, however, this tower is full, by chang- 
iog two valves, these pumps can be made to draw from the 
main well and deliver to the main reservoir. This convenient 
arrangement was the design of the city engineer, Mr. Parker. 

Owiog, however, to these new engines being connected to | 
the mains which were put down to suit the old engines, 
which were smaller, the loads on the pumps are considerably | 
in excess of the figures just given, the average head against | 
which the main pumps work being 120ft., to which must be | 
added the suction lift, averaging 22ft , making 144ft. in all; | 
and the head against the high lift pump averages 20Sft., | 
from which must be deducted the head on the suction side; | 
this, however, owing to the small size of pipe, only amounts 
t) 19ft. at the pump, leaving a net hcad of 182 to be over- 
come by the engine. 

The high and intermediate cylinders are steam jacketed 
by fitting in separate annular linings. These liners 
serve @ double purpose, the inner walls forming the 
hores of the cylinders, and the outer walls formiog jsckets 
for tho intormediate receivers. I1 place of j wketing the k w- 











It will be noticed that the connecting-rods, in place of 
being connected to the top crosshead, return upwards from the 
pump ram to the crank shaft. The makers adopt this 
arrangement in all pumps made by them, excepting the 
smallest class of wall donkeys, as they find that with the 
connecting-rod arranged thus ram pumps can be run quietly 
at a higher speed, and consequently a greater duty be got 
from a pump of a given size than when the connectiog-rod is 
hung from the top crosshead. The improved result is due to 
the fact that when the connecting-rod returns from the 
pump ram to the crank shaft, the arcs described by the 


| crank and connecting-rod partially coincide at the top of the 


stroke, when it is essential that the ram shall ba started into 
motion gently, the more sudden motion at the bottom of the 
stroke, when the arcs are in opposite directions, being of less 
consequence, as this is only the suction stroke. This effect 
is, of course, the mora marked the shorter the connecting- 
rod, and thus in this design there is a short connecting-rod, 
which conduces to compactness of design, and also tends to 
increased efficiency. The pump rams are of hard cast iron 
cast in one with the bottom crossheads, and the stuffing-boxes 
are packed with two taper rings of white metal, backed with 
ordinary packing set up by cast iron glands. These packings 
have proved very satisfactory, the glands keeping tight with 
very little pressure, and so far, after two years’ use, the pack- 
ing s2ems as good es when the engine was startod. 
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pressure cylinder barrel, in addition to the second inter- , 
mediate receiver being jacketed as above mentioned, there is 

a re-heater through which the steam passes on its way to the 
ow-pressure cylinder. This re-heater contains nine lin. brass 
ubes 6ft. 2in. long. 

All these jackets and the re-heater tubes are at full boiler 
pressure, there being a separate range of piping direct from 
the boiler to the jackets, the stop valves on which are kept 
wide open, and the cylinders being at a sufficient height, the 
jackets drain directly back to the boilers. Air cocks are pro- 
vided for the purpose of keeping the jackets clear of air. All 
the pistons have angle section piston rings, with Mather and 
Platt’s patent steel coils; the junk ring bolts are of stesl 
with deep brass nuts. The piston-rods are 3}in. diameter, of 
forged steel, secured both to pistons and crossheads by nuts ; 
the top crossheads are 8in. deep, of forged steel finished 
bright ; and the coupling rods to join the top crossheads to 
tbe pump ram heads, are also of polished steel. 

The crank shaft is in two portions, coupled together at the 
centre crank pin to eliminate risk of a broken shaft, should 
the bearings wear unequally; the diameter at bearings is 
6in. There are six bearings, each 64in. long, of hard 
Phosphor bronze; the diameter at the fly-wheel seats is 63in. 
There are two fly-wheels, 8ft. 2in. diameter, and each 55 cwt. 
One of them is provided with a barring rack in the centre, 
and there is a convenient hand barring arrangement worked 
from the platform. The connecting-rods are of forged iron, 
5ft. long between centres. The bearings at the crank pin ends 
are Sin. diameter by 6jin. long and 3jfin. diameter by 6}in. 
long at the crosshead ende, 








HEFEFORD WATERWCRKS 


The pump rams are cast of such a weight that together 
with their respective steam piston crossheads, connecting- 
rods, &c., the work done in lifting them, together with the 
average suction lift, shall be about one-half the gross load 
on the delivery stroke. Thus, the loads on up-and-down 
strokes of the pistons are approximately equal, and the work 
done by the crank shaft is reduced to the minimum with a 
consequent reduction in the friction and wear of both 
crank and connecting-rod bearings. There are six suction 
valves, Gin. diameter, and six delivery valves 63in. diameter, 
the latter being sufficiently large to allow of the suction 
valves being drawn out through them. I¢ will be noted that 
the space under the delivery valves is the highest part of the 
pump, thus ensuring that any air which may enter the 
pumps shall not remain there, but be discharged before the 
water. Arranged thus aram pump will lift on the suction 
side quite as well as a bucket pump, and, in fact, no difficulty 
is experienced with these pumps when the river is at its 
lowest, and the lif; about 26f6. 

The high-lift pumps are ordinary double-acting pumps, 
the arrangement of valves being the same as those 
for the main pumps; the two high-lift pumps are worked 
from the pump crosshead of the intermediate engine, 
and in setting out the valve gear it has been arranged 
that the power given out by this engine shall be a little in 
excess of either of the others, thus compensating in part for 
the additional load, These engines are supplied with steam 
from one steel Lancashire boiler 7ft. diameter by 20ft. long, 
with two 2ft. 9in. flues and three Galloway tubes in each 
flue. The shell plates are ?}in, thick, and each ring of the 


shell is a single plate; the joints are arranged alternately 
45 per cent. either side of the top centre line, so that there is 
no longitudinal joint in the flues. The flues are }4in. thick, 
and amply strengthened by Adamson joints; the furnaces 
are fitted with Meldrum’s forced draught and fire-bars, 
with only jin. spaces, so that very small coal or refuse can be 
used. The large size of boiler was adopted so that riddlings 
from the ashpits could be used for fuel if desired, and it is 
found that abundance of steam can be made from that class 
of fuel. There isa Green’s economiser of forty-eight pipes in 
the flue, so that the water is delivered to the boiler con- 
siderably over the boiling point; the scrapers are driven by 
Ewart’s chains from a shaft coupled to the crank shaft of the 
engine. 

The guarantee as to economy provided that best Welsh 
coal should b3 supplied for the trials, the price of which was 
15s. 6d per ton. As, however, it was found that by using a 
Staffordshire small coal costing 8s. 9d. per ton, and a 
grate area—arranged for burning refuse—quite 50 per cent. 
too large for the work, the guaranteed result was obtained 
within ‘06 per cent., it was not deemed necessary to carry out 
any further official trials. 

The financial result to the city caused by the substitution 
of the engines illustrated in place of two single-cylinder con- 
densing beam engines which previously did the work has 
been that the saving in the coal bill has paid interest and 
redemption, not only on the whole of this new plant, with the 
buildings and other expenses connected therewith, but also 
the money borrowed for renewing mains in the city damaged 
during the great frost in the winter of 1894-5; and after this 
is paid there is still a balance of £50 a-year to the good. An 
engine such as this, provided with steam jackets, any or all 
of which can Le shut off at pleasure, would be an excellent 
one for the experimental purposes of the Institute cf 
Mechanical Engineers, especially as the load remains practi- 
cally constant for long periods; and we should think that 
there would be little difficulty in obtaining the ure of the 
engine for the purpose. 








HARBOURS AND WATERWAYS. 


The Thames.—The last report of the Conservators of this 
river gives particulars of their proceedings during the year 
1896, which are of more than usual interest. A contract has 
been entered into for dredging a channel from the Nore to 
Gravesend, 1000ft. in width, and providing 26ft. at low water 
of spring tides. They have also decided to dredge channels 
from Gravesend to Crayford Ness, 1000ft. in width by 24ft. 
deep ; above this to the Albert Docks, 500ft. wide by 22ft. 
deep ; and from here to Millwall Docks, 300ft. in width by 
18ft. deep. The dredgings are no longer to be deposited in 
the river at Deadman’s Hole, but to be carried out to sea in 
the Barrow Deep, where the solid matter from the London 
sewage is deposited. Two surveyors are to be appointed to 
sound and chart the river from the Nore upwards; and a 
self-registering tide gauge is to be fixed at Southend. During 
the year six wrecked steam vessels measuring 11,327 tons, 
and thirty-nine wrecked sailing vessels and barges measuring 
1608 tons, were raised by the plant of the Conservators. The 
cost of doing this appears to have been recovered, as the 
accounts show the total cost of the wreck service to be £4606, 
and the amount received for loan of craft and for raising the 
wrecks £4392, leaving only a deficiency of £214 on this 
service. 

In the upper river the report states that the £5000 which 
the water companies were to pay on the passing of the Staines 
Reservoir Act is to be applied to the cost of the construction 
of a new weir at Penton Hook, about a mile above Staines, 
giving an increased outlet for the escape of the flocd water 
from the low-lying districts at Windsor. The contri- 
butions of a like amount, which are to be paid annually by 
the companies, are to be applied to works of improvement in 
the river above Staines. Au extension of the tumbling bay at 
Teddington Lock, so as to give a discharging capacity to the 
river equivalent to that referred to in the report of the Select 
Committee of the House of Commons of 1877 is to be built ; 
the tumbling bay at Bray is to be lengthened, and a new one 
constructed at Caversham ; a new lock and weir at Grafton 
has been completed; the lock at Rushey has been rebuilt ; 
and a lock and weir at Shifford has been commenced. 

Active measures have been taken to carry out the provisions 
which have been enacted for the purification of the river. 
The towns of Newbury, Guildford, Godalming, Caversham, 
and Staines, have completed and brought into operation new 
sewerage systems; at Sunbury, Swindon, Maidenhead, 
Uxbridge, Si. Albans, and Berkhampstead, extensive altera- 
tions and improvements in existing drainage arrangements 
have been carried out; whilst at Faringdon, Wantage, 
Hungerford, Witney, Thame, Aylesbury, Amersham, Marl- 
borough, Aldershot, and Woking, drainage schemes are now 
under consideration of the Local Government Board. The 
inspection of farms, manufactories, and private residences, has 
been continued, and in 446 instances pollution has been 
diverted. The cost of this department amounts to over 
£3000a year. The receipts of the Conservators under the Low 
Navigation Account amounted to £85,528, derived principally 
from tonnage dues, £52,837; tolls, £11,136, of which pleasure 
boats contribute about a fifth; water and canal companies 
contribute £3725; pier dues bring in £6159. The principal 
items of expenditure were establishment charges, £8827 ; 
working expenses, £19,602 ; maintenance and repair of works, 
£6478; dredging, £12,828; the cost of the Lower Thames 
Navigation Commission stands in this year’s account at 
£1240. 

The income of the Upper Navigation was £32,789, derived 
principally from the Water Companies, who paid £25,028 ; 
tolls and fees to £7183, of which pleasure boats paid about 
£1200. The expenses were, establishment, £3102; working 
expenses, £3908; repairs and works, £8259; interest on 
loans, £4448; general purposes of the Act, £9088. The 
estimates for the river above Staines for the year 1897 show 
that for the first time for many years it is likely that there 
will be a substantial balance of receipts over expenditure, 
which it is proposed to expend in additional dredging. 

Middlesbrough.—The part of the North-Eastern Railway 
Company’s Bill relating to the enlargement of the docks at 
this port passed unopposed. Under the powers which will be 
obtained when the Act is passed Sir J. Wolfe Barry, the 
engineer acting for the company, proposes to make a new 
entrance lock S0ft. wide, the width of the present lock being 
55ft. The depth of water on the new sill is to be 33ft. at 
high-water spring tides and 28ft. at neaps. The area of the 
docks is to be increased from 16 to 26 acres. The entrance 
channel leading from the river Tees up to the dock is to be 








deepened to 2ft. 3in. below the sill of the lock, 
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SOME POINTS IN CYCLE CONSTRUCTION.* 

By Mr. F. J. OsmonD, of Birmingham, 
THE rapid development of the modern bicycle is mainly if not 
entirely due to the infisence of the racing track in securing the 
extinction of the least fit. The advance has been made by a 
lengthy and expensive process of trial and error ; but this process 
would have been far more tedious and expensive, if it had been 
left to the jadgment of the average rider to decide what con- 
stituted fitness. It is in the final struggle at the end of a well- 
contested race that the fine shades of difference in the speed of 
machines have bsen discriminated. This method of experiment 
may eventually give place to others more scientific and more exact ; 
but the latter are hardly likely to be.so popular. It is now 
generally understood that the property of speed, possessed in such 
various degrees by cycles, is mainly a negative property ; that is, 
it is the absence of any means of dissipating the energy transmitted 
through the mechanism; in fine, the whole question is one of 
efficiency. The best machine both for racing and for ordinary 
riding is that which is most effizient. The principal causes of 
inefficiency in a cycle are—want of rigidity, and friction:—A cycle 
which should be absolutely rigid and entirely without friction would 
have an efficiency of 100 per cent.; that is to say, it represents an 
ideal perfection which cannot be exceeded, and cannot actually be 
attained. 

Rigidity.—Of these two sourves of inefficiency, it is probable 
that want of rigidity isthe most important. It is in this particular 
that cycles differ far more than in friction; and it is invariably 
found that the more rigid machine is also the faster. Tne cause is 
twofold. Firstly, the work done in springing the frame out of 
shape at each stroke of the foot is not spent in driving at the end 
of the downstroke, but only in lifting the foot at the beginning of 
tbe upstroke. The amount of exertion wasted in this way may be 
fairly estimated by sitting on a machine with the wheels fixed, and 
alternately applying and relieving tho pressure of the foot on the 
pedal; the more springy the machine, the greater will be the 
fatigue experienced. Secondly, the springing of the frame causes 
a general condition of instability, due partly to the alteration of 
the balance through lateral movement of the pedals, and partly to 
the wheels being forced out of line, thereby causing the machine to 
swerve from side toside, instead of running atrue course. Although 
the loss of efficiency from this cause may seem slight, the sense of 
instability has a disastrous effect in marring a sudden effort or ia 
aggravating a steep hill. 

Friction —In a machive with well-constructed bearings, friction 
is mainly due to the chain. The consequent loss has been variously 
estimated ; as low as 1 per cent. of the total power has been recently 
given. Ifthis were correct, chain driving would be the most efficient 
means of transmitting power at present known. Probably, however, 
the Joss was measured when the chain was not doing any work, 
which would make the test fallacious. About 5 per cent. seems 
nearer the truth. Ths means of avoiding these various sources of 
inefficiency may be considered in detail ; and at the same time the 
means by which the ordinary stresses in a vertical plane may be 
met witha minimum of material. 

Factor of safety.—It bas been said that the factor of safety for 
a cycle frame is about 1}. If this is understood to mean that a 
machine designed for a 12-stone rider should not be ridden by one 
exceeding 15 stone, itis probably not far out in most cases ; yet 
a well-built frame wiil carry a steady load of at least ten times 
this weight without injury. The difference between these two 
statements is due to the fact that the front part of the frame is 
exposed to shocks which must cause bending stresses near the 
head ; for if the two front tubes are arranged so that their axes 
intersect vertically above the axle of the front wheel, the stresses 
are only pure tension and vompression, so long as the force acting 
through the front axle is purely vertical. It is evident that this 
is not the case when the front wheel meets a brick or other 
obstacle which represents a force acting obliquely ; whilst when 
the wheel drops on the other side of the obstacle, there is a shock 
which is vertical. It is thus impossible to avoid bending ; and 
the best compromise is obtained by making the axes of the two 
tubes meet some distance behind the perpendicular through the 
front axle. This consideration is sufficient to justify the present 
shape of frame with short head and horizontal top-tube. Any 
considerable obstacle surmounted by the front wheel causes two 
distinct shocks, the first oblique and the second vertical; and 
these shocks will in general tend to bend the front tubes first in 
one direction and then in the other. The bending moments are 
greatest close to the head, just where the tubes have been 
weakened by brazing; it is therefore necessary to provide some 
local strengthening. This, the author gives by shrinking a rein- 
forcement about 4in. long upon the outside of the tube ends; the 
tubes are brazed together at the ends, tapered in a lathe, and the 
whole then brazed into the lug. By this means the part weakened 
by the braz'ng is kept within the reinforcement, and breaksge is 
practically impossible. 

Large tubes,—Although there is an evident advantage in increas- 
ing the diameter of tubes subjected to bending and tension, yet, 
as the thickness must be reduced in order to retain the same 
weight, a limiting ratio of diameter to thickness is soon reached, 
which cannot be exceeded without danger of the tube failing 
through buckling induced by some small local stress due to dents, 
&c. This ratio is much smaller when the tubes are curved, as in 
handle-bars, which if made of two thin m:tal will fail at the bend, 
and not at the junction with the stem where they ought to fail 
first if their strength is calculated from the bending moment only. 
In multicycles, where heavier tubs are 1 ry, the diameters 
may be considerably increased with great advantage to the 
general strength and rigidity. For tandem and triplet cycles the 

author makes tubes 25 per cent. Jarger in diameter than for single 
machines, which gives about 50 per cent. more rigidity for the 
same weight, 

Aluminium trames.—The advantages of aluxninium and its alloys, 
as compared with steel, have been so often urged that a few facts 
may be interesting. The best aluminium alloys have about 16 per 
cent. less strength and rigidity when drawn into tube than a steel 
tube of the same weight and outside diameter ; but owing to its 
much greater thickness the aluminium tube can be made of larger 
diameter without danger of buckling. For handle-bars aluminium 
has greater advantages ; and if it could be readily plated it would 
be really valuable for this purpose. The difficulty of jointing is 
much against it in most cases. For the comparison of strength 
and rigidity the tubes tested were both lin. outside diameter, and 
practically of the same weight per foot; the steel tube was 20 
gauge or 0.036in. thick, and the aluminium alloy 12 gauge or 
0'110in. thick. The superiority of the steel tube was due to its 
greater mean diameter ; making allowance for this, the strengths 
and stiffnesses of the two materials are nearly equal. The maxi- 
mum stress in the steel tube was 52 tons per square inch, and in 
the aluminium alloy 18°7 tons per square inch. ‘The effect of a 
brazing heat was to reduce the strength of the steel by 45 per 
cent., thus bringing down its maximum stress to 28°6 tons per 
square inch ; the stiffness was unaffected. 

Testing of tubes.—In testing tabes it is necessary to take special 
precautions in order to avoid buckling by local stress. For ex- 
ample, if the tube is supported at the ends and loaded at the centre, 
it should be of considerable length, say 3ft. for lin. diameter ; 
and the load should be suspended by a broad leather strap, so as 
to distribute the pressure over a large surface. ‘Through the 
neglect of these precautions the results of many published tests 
have been rendered entirely misleading. The advantages so often 
claimed for ‘‘ webbed” tubes are apparent only when the tube is 
tested in short lengths and loaded in the centre. Under these 
conditions a plain tube is crushed in at the point where the load 
is applied, which is also the point of maximum compression stress 
due to the bending. It therefore fails prematurely from a local 
strese, whic) has no counterpart in the working stresses of a cycle. 











When tested with proper precautions, webbed tubes are both 
weaker and less rigid, weight for weight, than rage tubes, a result 
which accords with theory. ‘The same may bo said of various 
other sections, It is in many cases better to test by brazing a solid 
plug into one end of the tube, and having clamped this end, to 
a | the other end ; in this way all unfair stress is avoided. Cor- 
rugated tubes have the advantage of resisting local stress better 
than plain tubes; but they are less rigid, weight for weight, 
and pressnt difficulties in jointing. Nickel steel is as rigid as 
carbon steel, and has the advantage of a higher elastic limit ; it is 
therefore well suited for the two front tubes of a cycle, which are 
the most subject to vibration. Ia other parts, where the elastic 
limit is not so nearly approached, it has no advantage over ordi- 
nary steel. It is a mistake to that the mildest steel is the 
safest under vibration ; owing toits low elastic limit itis more liable 
to break off short from vibration than harder steel containing up 
to 0°8 per cent. of carbon. 

Means of securing rigidity.—In considering the design of a safety 
bicycle frame, too little attention is generally paid to what may 
be called the driving stresses ; that is, those set up by the pressure 
of the foot upon the pedal, which causes lateral distortion of the 
frame. There are two distinct cases to be considered—first, 





on the same side ; and second, when there is no pull at the handle, 
In the first case, when the pressure of the foot is balanced by a 
pull at the handle on the same side, the distortion is confined 
mainly to the front part of the frame, consisting of the head tube, 
the upper and lower front tubes, and the seat-socket tube, Each 
member of this quadrilateral is subjected to both torsion and 
bending. If any one of these members is so strengthened that its 
bending and twisting are diminished, then the strength of the 
adjacent members is also increased, so that much greater forces 
are required to produce a given distortion. Now the head tube 
being short compared with the other members, an increase ia its 
thickness is accompanied by an increase in the stiffness of the 
frame out of all proportion to the increase «f weight. ‘his stiff- 
ness is aiso increased up to a certain point by shortening the head 
tube. The long heads in vogue a few years ago rendered the frame 
more springy, while the present pattern of frame, with horizoatal 
top tube and comparatively short head, is much better in this 
respect. ‘Tne torsion of the seat-socket tube is greatly diminished 
if the rear part of the frame is rigidly connected, instead of being 
merely bolted together. When the torsion of the head tube and 
ssat-socket tube is thus minimised, rigidity is secured by providing 
top and bottom front tubes of suitable diameter and thickness, 
In the second case, when the pressure of the foot is not balanced 
by a pull on the handle, the distortion is not confined to the front 
part of the frame, but every member is twisted and bent simul- 
taneously. The rigidity thus depends mainly on the joints 
throughout the frame. In a machine wanting in rigidity, the 
wheels and the frame are no longer in the same plane ; the whzel 
inclines to one side of the vertical, and the frame to the other, 
and the direction of the inclination alters at each stroke of the 
foot. The stresses thus set up are much the same as if the wheels 
were fixed, and the frame twisted by means of the seat pillar. If 
the joints are made merely by flattening the ends of the tubes 
and then bolting up, the frame is liable to be rickety, because 
under bending and twisting stresses such joints will give mcre 
than the whole length of the tube, This source of weakness is 
avoided in the author’s practice by brazing the back forks and 
chain stays together, without any flattening or weakening of 
section, and by reinforcing the joint with a wrapping of sheet 
steel, At the junction of the seat-socket tube the back forks are 
also brazed on; and the solid end-piece, after brazing in, is recessed 
to take the seat-pillar bolt. This connection is so rigid as to 
permit of dispensing with the usual bridge above the back wheel. 
In the same way the ends of the front fork are stiffened so as to 
increase the lateral rigidity greatly, as compared with the usual 
make of flattened-tube fork-end. In the fork crown the weakest 
feature of the ordinary double-p’ate pattern is the smallness of the 
brazing surface, which sometimes results in the tearing apart of 
the joint. This is remedied by fitting the fork blades into a prac- 
tically continuous socket joining the crown plates, thereby so 
greatly increasing the brazing surface as to reduce the maximum 
stress on the solder, and to eliminate all chance of breakage. 
Chain stuys.—The chain stays are perbaps the most important 
part of the frame of a cycle; they are certainly the part about 
which the greatest difference of opinion exists, Before the extreme 
importance was realised of a narrow tread for constituting a 
straight-running machine, round chain stays of jin. diameter were 
often used, which gave ample stiffness; but now that there is a 
remium on every jin. under 5in. clear width between the pedals, 
it is necessary to reduce this diameter to about gin. Nowa tube 
of round section gin, diameter is only about half as stiff as one 
din, diameter of the same weight, and has only about 70 per cent, 
of the strength. It therefore becomes necessary to use a section 
giving greater rigidity and strength than the ordinary round tube. 
The choice lies between oval, rectangular, and D sections. The 
last of these has been chosen by the author as the most suitable, in 
consideration of the nature of the stresses to be met. The weight of 
the rider puts the chain stays in tension; but this tension is small 
compared with that produced when the foot is exerting its maximum 
pressure on the pedal, The nature of the deformation produced 
by the chain tension may be investigated by tightening up the 
chain, and then squeczing its upper and lower spans together. It 
will be seen that both of the chain stays are thereby bent towards 
the chain side, because, being connected by the back axle, one 
cannot move without the other; and the final result is a sagen. 
in four places, two on each side, namely, close to the bridge an 
close to the back axle. The chain stays designed by the author 
are shaped with a slight bend in the middle, so as to clear the 
crank end. This construction has been criticised as causing a 
bending moment at that point, tending to buckle inwards the stay 
on the chain side; but experiment shows that the total bending 
moment is not a maximum at that point, and that consequently 
the slight inward bend does no harm. On the other hand, a sharp 
bend near the bridge is a source of weakness, which is best 
guarded against by using a steel casting at this point, instead of 
merely bending the tube. The bending moment, which is due to 
the back axle not being exactly in line with the back forks in some 
portions of the ‘‘chain adjustment,” amounts in extreme cases to 
about 70 inch-pounds, which means only a small strees on the D 
tubes that are used. The stress, moreover, is perfectly symmet- 
rical, and causes no lateral distortion of theframe. The advantage 
claimed for the radial or swinging adjustment—namely, that the 
axle is always in the centre line of the back forks—is thus of 
small account, and is far more than counterbalanced by the want 
of lateral stiffness in that adjustment. By the ‘‘chain adj st- 
ment” is meant the path of the back axle along the slot provided 
for the purpose of adjusting the tension of the chain ; when the 
back forks are bolted to the axle, the weight of the rider is taken 
direct by the axle; but when the frame is brazed together at this 
point, the axle moves away from the point where the centre lines 
intersect. 
D tubes.—On the subject of D tubes for chain stays there exists 
some amount of misapprehension. They were introduced by the 
author partly because the flat inner surface is convenient for the 
nut on the back axle to be locked against, and partly because, 
for the same width and weight, they are more rigid than either 
round or oval tubes, It must be borne in mind that, in order to 
attain the requisite rigidity, it is necessary in general to increase 
the section of chain stays beyond what is required for mere 
strength ; it is therefore the —, of the different sections that 
has to be compared, and not their strength. It has been argued 
by a recent writer on cycle construction that weight for weight a 
tube of semicircular section is only 1 per cent. stronger than a tube 
of circular section, if both are of infinitesimal thickness, Now the 
D tubes employed by the author are not of semicircular section, 


when the pressure of the foot is balanced by a pull at the handle’ 


=== 
weight, if both are of infinitesimal thickness ; and when the thick. 


ness becomes finite, the ote is still greater, A 2in, semi 
circular tube of 20 gauge or 0‘036in. thickness is about 25 . 
cent. stiffer than a gin. circular tube of the same weight, sincg a 
thickness of the latter must be about 17 gauge or 0-O54in., and i 
mean diameter is therefore less. The section used by the autho: 
however, is not semicircular, but much more resembles the sha a 
of the letter from which it takes its name. Theoreticaily 
rectangular section is the best possible ; but its appearance on : 
cycle is so hideous as to be out of the question, If for cna 
weight the relative stiffness of a tube of circular section din, 
diameter and about 17 gauge thickness, be represented by 100 
then the results of tests of oval and D and rectangular sections, aj} 
= rolled from a round tube of } jin, diameter, will compare as 
‘ollows :— 


Round tube, 0°65 diameter x 0 ‘054 thickness, relative stiffness 109 


Oval s, 0°65 wide x 1 ‘125 deep x 0 ‘036 thick, ,, v6 119 
D A ee 1:070 ,, 0-036 ,, ” ” 1364 
Rectangular 0°65 ,, 0°825 ,, 0°086,, 4, ,, 1461 


1t will thus be seen that the D section now adopted is only aboyt 
7 per cent, less stiff than the rectangular, whieh is the best that 
can be rolled out of a round tube of the same diameter and to the 
same width. 

Various webbed sections have from time to time been proposed ; 
and advantages have been claimed for them on the strength of 
tests which mainly show resistance to local crushing in one 
particular direction, and give no indication whatever of the value 
of the section when made up into a cycle, Tests made on webbed 
D tube, by brazing a plug into one end and loading the other, show 
that it is 6 per cent. less strong and 15 per cent. less stiff than 
plain D tube of the same weight and external size. It is important 
to realise that the material of a tube should be kept as far away 
from the neutral axis as possible. 

Multicycles —The necessity for lateral rigidity is even more 
apparent in multicycles than in single machines, It is found that 
any want of unison in the efforts of the riders has a disconcerting 
effect, which greatly detracts from the pace and from the power of 
going up hills. It is only by the employment of tubes of larger 

iameter that the increased distorting stresses can be properly met, 
The form of frame now generally adopted was first used by the 
author in 1895, and bas for its principal feature a horizontal tube 
running from the bottom of the head, parallel with the top tube 
which starts from the top of the head ; the lower line of tube is 
braced by means of light diagonals to a single bottom tube of ]#in, 
diameter. This form of frame, whilst not superior in strength or 
rigidity to that having diagonals running from the top tube to the 
bottom without an intermediate tube, p< agreat co cial 
advantage in the fact that frames can be built of different heights 
without altering the angles of the lugs simply by raising the top 
tube. It is advisable to unite the rear end of the intermediate 
tuba to the back forks by a short fork, which increases the lateral 
rigidity. There seems to be a general tendency to duplicate the 
back fork in multicycles ; but greater rigidity can be secured by 
means of a single fork of large section, provided that it is properly 
connected to the top of the rear seat-pillar lug. In the same 
way a single tube of lin. diamet ting the various crank- 
brackets gives greater rigidity than the more usual arrangement of 
two lin. tubes, placed either side by side or one above the other. 
The method devised by the author of fixing the back axle by nuts 
locking against the inner surface of the chain stays, gives a rather 
wider spread to the back forks than is usual, which is an advantage 
= improving the bracing between the axle and the seat-rillar 

ug. 

Chains.—The great advantege of a roller chain, when exposed to 
mud or dust, led the author to consider why the block chain was 
so generally admitted to be the faster of the two; and the con- 
clusion he came to was that it is a question of smoothness of 
running. The roller-chain links were at least lin. long from centre 
to centre of eyes, whilst those of the block chain were alternately 
O-4in, and 0°6in. By shortening the links, therefore, to half an 
inch, he concluded that the roller chain would run more smoothly, 
and consequently be faster than the block chain. It was found 
indeed that roller chains of Zin. pitch were already contemplated 
by the chain makers ; but as this length is slightly in excess of the 
longer of the block-chain links, there is no advantage in snfoothness 
or speed. It was questioned whether the chain and wheel of jin, 
pitch could be made a success in practice, but experience has fully 
Justified the expectations on this point. The smoothness of 
running with gearing of this pitch is remarkable ; whilst its excellent 
behaviour when covered with mud or dust renders a casing almost 
supertiaous. 

Gear and crank length.—The question of gear is so closely con- 
nected with that of crank length that they cannot properly be 
considered separately. For it is evident that a gear of 60in. does 
not represent the same conditions with a 6in. crank as when one of 
7in. is used ; and similarly it would not be reasonable to expect 
that a leg 36in. long will be suited by a length of crank which suits 
a leg 32in.long. The length of crank must be decided by the rider’s 
natural length of stride, and the ratio of multiplication of gear to 
length of crank must depend upon his muscular development ; both 
of which data may be approximately ascertained by measurement. 
The gear is then the product of the two factors so determined. 
The maximum ratio of multiplication for road riding is about twelve 
times, and the minimum about nine times, The maximum length 
of crank may be taken as about 7}in., and the minimum ‘in. 
Hence the gear may vary from 90in. down to 54in, 














CATALOGUES. 


Paris, Singer, and C»,, London.—High-speed gas engines. 
James om ing Mesodbaitet.-Pdlen tots of pay oe leather 
belting, and the Comet oil lamp. 

W. H. Willeox and Co., London.—Miniature catalcgue of 
engineers’ mill and railway furnishings. 

Robert Boby, Bary St. Edmunds,—Illustrated catalogue of 
grain, malt, and seed-cleaning machinery, &c. 

The Phosphor Bronze Company, Limited, London, — Fourth 
edition of a handy-sized catalogue devoted to the alloys made by 
this firm, with applications and results of tests. 

The Aluminium Supply Company, Limited, Manchester. — 
Aluminium. This forms the most complete treatise on this metal 
on a handy scale that has come into our hands, Every item of 
— regarding the lightest of known metals is here at 

and, 

Clayton Air Compressor Works, New York, U.S,A.—Compressed 
air and the Clayton air compressors. This book contains illus- 
trations and particulars of air compressors of all types made at 
these work for all pressures and for every purpose to which com- 
pressed air can be applied, 

Worthington Pumping Engine Company, London, — General 
catalogue of Worthington pumps and meters, ‘I'co Ligh praiso 
cannot be bestowed upon this handy but very complete catalcgue. 
The illustrations—all reproduced by photographic process—aro 
excellent, and the typography and paper are of the very highest 
class, Since the publication of its last catalegue, we aro 
informed, many changes and improvements in the details of con- 
struction have been made by the Worthington Company. An 
important feature is the new and improved valve motion, the work: - 
ing parts of which are made throughout of rolled steel and drcep 
forgings. .In the smaller sizes the levers are forged in one piece, 
but in the larger sizes the lever fork and the rockshaft hub are 
separate drop forgings united by a rolled stee! shaft. The rock- 
shafts and valve rods are also made of rolled steel, while the valve 
links, valve rod head pins, and lever spool are drop steel forgings. 
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and they are at least 20 gauge or 0°036in. thick. A semicircular 
tube is about 16 per cent, stiffer than a circular tube, weight for 





All the pins in the valve motion are made in steel throughout and 
hardened, : 
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THE CITY OF BIRMINGHAM CORPORATION 
WATERWORKS.* 
By Mr. Henry Davey, Member of Council. 


Welsh supply.—The area of water supply at the present time 

prises & population of 725,000, of which it is estimated that 
a 688,500 are actually supplied. ‘The number of honses sup- 
about ee dist March, 1897, was 137,703, in addition to 11,622 mis- 
F jlaneous unmeasured supplies for purposes other than domestic, 
There were also at that date 2850 supplies by meter for trade 

urposes. From 8,300,000 gallons in 1876 the daily demand for 
‘ater continued to increase, so that in the year ended 31st March, 
1991, it had risen to more than double that amount, or 16,500,000 
allons. The increasing demand led to the apprehension that in 
eo near future the sources of supply would become insufficient ; 
and after full inquiry an Act was obtained on 27th June, 1892, 
whereby the Corporation were empowered toobtain a supply of water 
from the rivers Elan and Claerwen in Rainorshire, The capital 

horised is £6,600,000. The Welsh supply scheme was ae 
and carried through Parliament by Mr. James Mansergh, who is now 
carrying out the first portion of the work, by meansof which 27 million 
vallons per day may be brought into Birmingham by gravitation 
= an elevation of 603ft. above Ordnance Datum; the ultimate 
qaantity available will be 674 million gallons per day, and the 
total length of the aqueduct is about 73 miles. It will be several 
ears before the works can be completed, and the Radnorshire 
water be distributed in Birmingham. The model exhibited of the 
watershed, which has been kindly lent by the Water Committeo 
of the Corporatiun, gives a general idea of the new works, which 
will stand in the foremost rank among the great works of water 
sapply for large communities, 

Interim resources —In the meantime it is necessary to meet the 
rrowing demand for water,and to maintain the present works in 
an efficient stato. In view of the large expenditure on the new 
supply, it is also important that the capital expenditure on the old 
works should not be more than absolutely necessary. At the 
present time the water supply for Birmingham ie derived partly 
from streams and partly from wells. The streams are the rivers 

Bourne and Blythe at Whitacre, Piants Brook, and the Perry 

Sxeam. The average quantity taken from them annually is 

equal to about 104 million gallons per day, and the average 

yguantity taken from the wells is about 6 million gallons per day, 

the average daily consumption for the last year being about 164 

million gallons, with a maximum of 21 millions, The whole of the 

water taken from the streams, and some of that from the wells, 
is passed through filter beds, where it is efficiently filtered before 
baing mixed with the rest of the well water, and pumped into the 
service reservoirs for distribution. The domestic and trade con- 
sumption of water has greatly increased with the increase of popu- 
lation; but the quantity distributed has been kept down by 
reducing waste and economising in various ways. ‘Ine past year 
has been an exceptionally favourable one with its mild winter ; 
asevere winter increases the average consumption by waste from 

burst mains, running taps, &c. 

Service reser voirs.—Thes9 are so situated as to divide the water 
area into three zones of distribution:—First, the low-level zone, 
supplied under pressure from the Erdington reservoir, in which the 
top water is 470ft. above Ordnance Datum ; second, the mid-level 
zone, supplied under pressure from the Monument-lane reservoir, 
Eigbaston, in which the top water is 532ft.; and third, the high- 
level zone, supp'ied under pressure from the Hagley-road reservoirs, 
Edgbaston, in which the top water is 601ft. above Ordnance Datum, 
A portion of the high-level zone being at about this same elevation, 
and therefore t20 high to be supplied through the reservoir, is 
rupplied through a stand-pipe, the top of which is 650ft. above 
Ordnance Datum. 

Whitacre. —Beginning with the Whitacre pumping station at the 
Jower end, the Shustoke reservoir at half a mile distance has a 
capacity of 442 million gallons, and receives its supply from the 
river Bourne. A smaller reservoir holding 32 million gallons is 
supplied from the river Blythe. The Shustoke reservoir is at a 
sufficient elevation to deliver its water direct to the filter beds ; but 
tteam pumps are employed to pump up to them from the Blythe 
reservoir, which is at a lower level. ‘The filter beds have a 
collective area of 183,504 square feet, and are large enough to allow 
of as much as 10 million gallons per day being pumped from this 
station. There are two compound pumping engines, each having 
cylinders 33jn. and 60in. diameter by 10ft. stroke, and each 
working a pair of 26in. plunger pumps of the same stroke ; also 
two Cornish engines, each having a cylinder 72in. diameter by 
1lft. stroke, and a 24in. plunger pump of 10ft. stroke with a filter 
pump 30in, diameter and 7ft. stroke. The engines are supplied 
with steam from a range of water-tube boilers, some of which are 
worked at 701b, pressure for the compound engines, and the rest 
at 301b, pressure for the Cornish engines. The pumping main 
from Whitacre is 36in, diameter, and extends vid Plants Brook to 
the Erdington reservoir, a distance of about eight miles. 

Steam pumps.—The steam pumps for lifting the water to the 
filter beds from the Blythe reservoir were originally worked non- 
condensing, with low-pressure steam padi boilers supplying 
the Cornish engines. pind are of the duplex type, carrying full 
steam throughout the stroke without expansion. They originally 
exhausted into the atmosphere, and consumed a large quantity of 
steam, almost as much as would work one of the large Cornish 
engines, Finding that the cylinder capacity of the pumps was 
sufficient for enabling them to be worked with the difference in 
pressure between the high and the low-pressure boilers, the author 
made the following alteration for reducing their consumption of 
steam. From the high-pressure steam main a new supply pipe 
was led direct to the steam pumps, whilst the exhaust was con- 
veyed by another 5 into the low-pressure steam main of the 
Cornish engines. The economy of fuel resulting from this altera- 
tion has been great, while in addition a distinct advantage has 
been secured from the pumps now working against a back-pressure, 
instead of exhausting freely into the atmosphere; they work 
much quieter, and a greater speed is obtained with less wear and 
tear. The principle of this simple alteration had already been 
adopted by the author in another instance nearly twenty years 
ago, and may have been resorted to by other engineers also. 

Plants Brook.—Here there is a storage reservoir of 33 million 
gallons capacity, with filter beds of 99,991 square feet area, and 
two pumping engines ; one is a Cornish engine, having cylinder 
60in, diameter by 9ft. stroke, with a 26in. plunger pump ; the other 
is a compound engine, having cylinders 28in. and 48in. diameter 
by 8ft, stroke, working two plunger pumps of 26in. diameter by 
4ft. 8in, stroke, Both engines are supplied with steam from the 
same range of water-tube boilers, at a working pressure of 45 lb, 
per square inch, 

Testing of engine slack.—Thia station is used for testing the 
quality of the engine slack supplied to the various pumping stations. 
Each test is made with 500 cwt. of slack, the feed-water being 
measured into the boilers by a Kennedy meter; the number of 
strokes made by the engine is recorded bya counter, the head of 
water pumped against is noted, and care is taken to preserve the 
conditions as uniform as possible during all the tests, This mode 
of ascertaining the evaporative efficiency of the slack enables that 
quality to be selected which gives the most economical results. The 
general prices of engine slack do not vary in proportion to its 
evaporative efficiency ; and without some means of testing from 
time to time, the slack may be bought at much too high a cost, 
The water pumped at Plants Brooks station is delivered 34 miles 
to the Erdington reservoir, from which, together with that pumped 
at Whitacre, it is conveyed to Aston, supplying the low-level zone 
by direct pressure from Erdington. The quantity being much 
greater than that required in the low-level zone, the surplus is 
pumped at Aston ints the mid-level zone under pressure from the 
Monument-lane reservoir. This surplus is a by two com- 


pound pumping engines, each having cylinders 16in, and 32in. dia- 


aut 
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meter by 5ft. stroke, and each working a pairof plunger pumps 20in. 
diameter by 5ft. stroke. The suction of the pumps draws from the 
Erdington main, whilst the delivery is into one of the mains leading 
to Monument-lane ; in this way the pressure on the suction side of 
the pumps is utilised, and the work done by the engines is only the 
diffsrence in pressure between the mid-level and low-level zones. 

As‘on.—Tae station at Aston is the largest and most important 
of the pumping stations, and the bulk of the water derived from 
various sources is brought here to be pumped up into the Monument- 
lane reservoir, Edgbaston, whence part of it is again pump:d to 
supply the high-level zone. 

Wells—Oa the Aston side of Edgbaston there are five wells, 
yielding daily the following quantities of water:—Aston No. 1 
well, 680,400 gallons ; No, 2 well, 1,288,100 ; Perry well, 1,100,000 ; 
King’s Vale well, 363,000 ; and Short Heath well, 1,600,000 gallons, 
On the other side of Edgbaston there are two other wells, one at 
Longbridge yieldiog last year 425,C00 gallons per day, and the 
other at Selly Oak yielding last year 513,000 gallons. The water 
from the wells on the Aston side is pumped to distribution by the 
engines at Aston ; whilst the Longbridge and Selly Oak wells are 
provided with engines which partly supply the high-level zone in 
connection with Hagley-road stand pipe. 

Aston engine.—The Aston pumping station was established by 
the water company incorporated in 1826. There were eracted as 
far back as 1828 and 1830 two pumping enginesstill existing, named 
Atlas and Hercules, which have been kept at work ever since, 
excepting the necessary stoppages for repairs from time to time ; 
they are now in first-class order, and are likely to last as long as 
they will be required. Their cylinders are constructed on the 
Cornish plan, and are 60}in. diameter by 8ft, stroke ; but as the 
pumps are of the bucket kind, the engines cannot profitably be 
worked expansively, The other engines at Aston station are the 
following :—Two Cornish engines ere:ted in 1852 and 1853, each 
haviog a cylinder 72in. diameter by 10ft. stroke, with a 23:n. 
plunger pump of samestroke(‘‘ Proceedings” 1853, page 110); a pair 
of coupled fly-wheel engines erected in 1867, having cylinder 48in. 
diameter by &ft, stroke, with two bucket-and-plunger pumps, each 
19hin, and 27}in. diameter in the barrel ; also the two compound 
engines previously mentioned, which were erected in 1881. All 
these eizht engines, or as many of them as may be required from 
time to time, are employed to pump to the mid-level zone, and into 
the Monument-lane reservoir. ‘l'ae six single-cylinder engines are 
all working with low-pressure steam of about 20 1b. per square 
inch, supplied from three sets of Cornish and Lincashire boilers ; 
whilst the compound engines are supplied with steam at 70 lb. 

er square inch from a separate range of water-tube boilers. 
Vith a view to effect an economy in fuel consumption 
without the necessity of a large capital expenditure, and at 
the same time to provide additional pumping power for meet- 
ing the maximum demand on the station, the author has 
lately had recourse to the principle involved in the alteration 
already described of the duplex steam pumps; at the Whitacre 
station. A compound non-condensing direct-acting engine has 
been provided, haviog cylinders 26in. and 37in. diameter by 5ft. 
stroke, working a horizontal double-acting plunger pump of 22in. 
diameter. It is being placed on a simple foundation in an inexpen- 
sive building ; and to provide it with steam, one of the old ranges 
of low-pressure Lancashire boilers, which were almost worn out, is 
being replaced by a range of high-pressure Lancashire boilers 
working at 130 lb. per square inch, The two remaining sets of 
low-pressure boilers have been connected by a trunk steam main, 
from which the three pairs of low-pressure engines take their steam 
supply, and into which the new compound engine will exhaust. 
The high-pressure boilers are to be fed with water taken from the 
mains, and passed through a feed-water heater, in which the water 
will be heated with steam taken from the equilibrium pips of the 
Cornish lift engines ; in this way the water can be heated nearly 
to the boiling point with the waste steam of the engines, notwith- 
standing that they are condensing engines. It so happens that 
their equilibrium steam is at a pressure above that of the atmo- 
sphere, because but little expansion is here possible, owing to the 
fact that the engines work bucket pumps. 

Edgbaston statton.—The engine power at this station, and also 
that at Longbridge and Selly Oak, is employed for the purpose of 
supplying the high-level zone under pressure from the Hagley- 
road reservoir and stand pipe. The consumption of water for 
domestic supply varies so largely at different hours of the day that 
in pumping under the stand pipe pressure, without any overflow, 
the speed of the engines would also have to be largely varied during 
the day, in order to meet the varying demand of the stand pipe 
district. The Edgbaston engines are therefore made to supply 
the reservoir for the high-level zone by overflow through the stand 
pipe; and the stand pipe itself has to supply only the higher 
portion of the zone. y restricting this higher portion within 
proper limits, the full pressure is always maintained in the stand 
pipe, although the engines are only just capable of pumping the 
mean supply cf both disiricts: in other words, the maximum 
draught in the higher or stand pipe district does not exceed the 
combined mean draught of this higher portion and of the rest of 
the high-level zone. 

Dry seasons. — As already mentioned, the total supply of 
164 million gallons per day is made up of about 104 millions from 
streams, and 6 millions from wells. During a dry period of say 
180 days, the watersheds supplying the streams may be calculated 
to yield from 7 to 8 million gallons per day ; which together with 
the total storage of about 500 million gallons would give a daily 
supply of a little over 164 million gallons. The total average yield 
of the wells cannot be increased, and tends to diminish ; and from 
experience gained it is evident that but little more water could be 
expected from underground sources. It will be seen that some of 
the wells yield but small quantities. During last sammer—1896— 
the storage was so heavily drawn on that it was the cause of much 
anxiety. It has been necessary to adopt the strictest economy of 
water by the prevention of waste and by other means. In 1894 the 
average gross consumption per head per day was 25 ‘92 gallons, 
in 1896-7 it had been reduced to 23°70 gallons. In the same 
period the net consumption per head for domestic supply, fire, and 
waste, was reduced from 19°62 gallons to 15°11 gallons. In the 
year to 3lst March, 1897, the average consumption per head per 
day was as follows :— : 

Gross consumption .. .. .. .. «. «. «. «. 23°70 gallons 
Consumption for measured trade supplies, and for 
railways, road watering, markets, &c... .. 
Estimated consumption for unmeasured trade 
| Pe ane 
Net estimated consumption for domestic use, fire, 
and waste ee 6 as a8 be 6, <9 

The total revenue of the water department for the year to 31st 
March, 1897, was £202,059. 

Cost of pumping.—This varies greatly with the different stations. 
The small stations with small supplies are exceedingly expensive ; 
but the large stations are working with fair economy. At Whitacre 
the total cost of pumping 1000 gallons of water 100ft. high, 
including coal, salaries, wages, and stores, averages under one 
farthing. 

Hydraulic power supply.—Being owners of both the gas and the 
waterworks, the Corporation of Birmingham established some years 
ago a hydrulic power supply, which was placed under the manage- 
ment of the water department. The station is situated in Dalton- 
street, near the Old Square, The hydraulic power is produced by 
means of gas engines and pumps; the engines take gas from ths 
gas mains, and the pumps take water from the water mains in the 
mid-level zone, and are therefore under pressure from the Monu- 
ment-lane reservoir. There are three Otto-cycle gas engines, two 
of 20-hors2 power each, and one of 12-horse power ; each engine 
drives by means of belts and gearing a set of three-throw pumps. 
The pressure in the delivery mains is 750lb. per square inch, The 
supply is governed by means of two accumulators, each loaded to 
about 90 tons and one slightly heavier than the other; each 
accumulator has a ram 18in, diameter by 20ft, stroke. The starting 


4°89 gallons 
4°20 gallons 
15°11 gallons 





of each of the gas engines is effected by means of a threc-cylinder 
hydraulic engine, taking its power from the hydraulic main. By 
means of a hand lever a small pulley on the shaft of the hydraulic 
engine is pressed against the rim of the gas engine fly-wheel, 
and by the frictional contact the engine is turned round. The 
charges for bydraulic power are made on the following sliding 
scale :— 





£64. 
20,000 gallons per quarter .. .. .. .. .«.§ 610 0 
50,000 ,, - Te jee 138 0 0 
80,000 ,, a 1710 0 
100000, 53 = 2010 0 
300,000 ,, fs : 43 0 0 


T © average revenue per thousand gallons during the year ending 
3lst March, 1897, was 65°4 pence. Already 3 miles of hydraulic 
mains have been laid, and the station is arranged for a large 
extension of machinery whenever found necessary. 

In conclusion, attention may be drawn to the photographs 
exhibited of some of the pumping stations. The author desires to 
acknowledge his indebtedness to Mr. E, Antony Lees, the secretary 
ot the water department, who has kindly got together for him the 
notes on the history of the undertaking. 








THE DISPUTE IN THE ENGINEERING TRADE. 


In the June number of the Guzette—page 163—a statement was 
published as to the position of the movement among the London 
ergineers for an eight hours working day without reduction of 
pay. It was then stated that, up to June 12th, ninety-five em- 
ployers of engineering labour—including many firms engaged in 
other trades and only employing engineers incidentally—had 
adopted the eight hours system in London. 

Oa the other hand many of the principal enginesriog firms in 
London had refused to concede the reduction of hours, and bad 
affiliated themselves to the Employers’ Federation of Engineering 
Associations, with a view to an organised resistance. 

Daring the past month about 60 more employers in London 
have conceded the men’s demands, raising the total num- 
ber of firms working under the eight hours system in London 
to between 150 and 160, employing from 10,000 to 11,000 workmen 
of the classes concerned. Of this total about 3500 were already 
employed under the eight hours system in Government or private 
workshops before the beginning of the present movement, 

Oa June 17th a meeting of the Employers’ Federation was held 
at Carlisle to consider the question, at which most of the important 
centres of the trade wererepresented. At the same time the joint 
committee of the men’s unions decided to give notice to three 
London firms connected with the Employers’ Federation, that 
their members would be withdrawn if their terms were not granted, 
and this decision of the committee was ratitied by meetings of the 
men engaged in these shops, These notices were handed in on 
June 28th, and expired on July 3rd. Engineersin the employment 
of three other London firm; also voted in favour of a strike, and 
banded in their notices, 

On July lst, a joint meeting of representatives of the Employers’ 
Federation of Engineering Associations, the Associated Ship- 
builders, and the Iron Trades Employers’ Assoziation was held at 
Manchester, when it was resolved :— 

‘‘That in the event of the members of the trade unions repre- 
sented by the joint committee of thoss unions for securing a 
reduction of the working hours in London from 54 to 48 per week 
going out on strike as threatened in any workshop belonging to 
a member of the federated employers, notices will immediately be 
given by the members of the associations affiliated to the Federa- 
tion that a reduction of hands of 25 per cent. will take place of 
the members of such unions in their employment.” 

Accordingly, as soon as the men ceased work in the selected 
London shops, lock-out notices affecting 25 per cent. of the 
members of the allied unions were posted by the federated em- 
ployers. The Amalgamated Society of Engineers at once gave 
instructions that in all cases in which notices of lock-out were 
issued to 25 per cent. of their members, the remaining 75 per cent. 
should hand in notices to cease work at the same time, and should 
at once cease working any overtime. Oa receiving intimation as to 
the lock-out, the executive of the Boilermakers and Iron Ship- 
builders’ Society, the London branches of which had been repre- 
sented on the joint committee, informed the Employers’ Federa- 
tion and committee of allied trades that definite instructions had 
been issued to members not to leave their employment to enforce 
the forty-eight hours by a strike, and that the society was, there- 
fore, not tuxing any part in the stoppage of work in London. The 
ground for this abstention was that a ballot was being taken of 
the members of the societies affiliated to the Federation of En- 
gineering and Shipbuilding Trades, to which the boilermakers 
belong, with regard to the expediency of demanding a week of 
fifty-one, forty-eight, or forty-five hours, and that pending the 
result of that ballot—i.c., before September lst—no stoppage 
could take place, 

It is as yet too soon to say how many workpeople will be directly 
affected by the stoppage. The area over which there is or will be 
a more or less complete cessation of work is very wide. The 
districts more or less affected include the Clyde, Belfast, the North- 
East Coast, Barrow, Manchester and neighbourhood, Liverpool, 
Leeds, Bradford, Halifax, Hull, London, and Leicester. 

The names and membership of the trade societies directly 
affected are :— 


Amalgamated Society of Engineers 91,919 


Steam Engine Makers’ Society.. .. .. .. -- -- -. 8,400 
Amalgamated Society of Tool Makers .. .. .. .. -. 2,390 
United Machine Workers’ Association .. .. .. .. .. 4,129 
United Society of Smiths and Hammermen .. .. .. 950 
London and Provincial Society of Coppersmiths .. .. 418 
London and District United Society of Drilles.. ... 850 
London United Society of Brassfinishers .. .. .. .. 379 
London and Provincial Society cf Hammermen.. .. .. 253 
Scientific Instrument Makers’ Trade Society .. .. .. 641 

eee tt ep her Seas - 109,829 


The four first-named unions are of rational extent, the membership 
of the remainder being chiefly in London.—Labour Gazette. 








ALUMINIUM.—The British Aluminium Company have obtained 
judgment from Mr. Justice North, in their action against Sir W. 
G. Armstrong, Mitchell, and Co. The latter company withdrew 
their defence, and submitted to an injunction and the usual order 
for delivering up of any aluminium in their possession. No 
damages were sought or awarded. 


LauncH.—The steamer Sir John, which has been built by 
Messrs. Gourlay Brothers and Co., of Dundee, for the Natal 
Government, was taken on her trial on the 2lst inst. She has 
been built under the superintendence of Sir John Wolfe Barry, 
K CB., F.R.S., &c., the Consalting Engineer to the Natal Govern- 
ment, assisted by Messrs. Flannery, Baggallay and Johnson, of 
London and Liverpool, as resident engineers. Her principal 
dimensions are:—Length, 150ft ; breadth, 28ft.; depth, 14ft. 
She has been built to Lioyd’s highest class, and under special 
survey, both as regards hull and machinery. The engines are of 
the following dimensionz, being triple-expansion type: 16in. by 
264in. by 42in. by 27in. stroke, and developed a speed of 13:3 
knots per hour on trial, the steam being supplied by two large boilers 
working at 160 1b pressure. The vessel is supplied with a complete 
installation of salvage, pumping, and towing gear, electric light, 
including powerful search-light. The trial was in every way 
satisfactory, and was attended by several officials from the 





builders’ yard, the Natal Government office, and the superin- 
tending engineers. 
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PUMPING ENGINE, LOW FIELD MINE. 





THE illustrations on this page and page 110 are of a large 
pumping plant which has recently been erected by Messrs. 
Hathorn, Davey, and Co., of Leeds, at Messrs. Harrison, 
Ainslie, and Co.’s iron ore mines near Ulverston. Messrs. 
Harrison, Ainslie, and Co. have at times to contend with very 
considerable quantities of water, and as there are no coal 
pits in the immediate neighbourhood, pumping becomes a 
very costly item. They therefore determined to concentrate 
the pumping plant at their deepest shaft, which is that of 
their Low Field Mine, at Lindal, and rejecting the system of 
underground pumping engines on account of their attendant 
losses, due to non-expansive use of steam, condensation in 
pipes, and difficulty of supervision, to do the whole of the 
work with an engine placed on the surface. 

The great difficulty which here met them was that the 
shaft of the Low Field Mine is not vertical, but inclined at 
an angle of 42 deg. An attempt had already, some years 
previously, been made to drain this shaft by means of 
hydraulic pumps supplied with power water from the surface, 
but the water is heavily charged with mud, and shocks were 


set up which the machinery was not strong enough to with- ' 


stand. 

Messrs. Harrison, Ainslie, and Co. therefore obtained 
tenders from several leading pumping engine manufactures, 
and finally accepted that of Messrs. Hathorn, Davey, and Co. 
for the engine which forms the subject of our illustrations. 
This engine is a Davey’s differential, of the firm’s ordinary 
type. . The low-pressure cylinder is 80in., and 
the high-pressure cylinder is 45in. in diameter. 
Both are steamjacketed and cleaded in the usual 
manner, and the ends are additionally protected 
by polished shell covers, 

The shafi, as already stated, 
is on an incline; the total 
length is about 1150ft., the 
vertical depth from the pump 
to the point of delivery is 
735ft.,. and the amount of 
water to be raised is 2000 gals. 
per minute. The main pump, 
which is of the single-acting 













ee ; \ 

‘ahinete _& / | eee A = ~ 4 
Ee IK TT WAN m\ aaa ie = 
zs Ltt ee : — 
iS a 
Ba : & 
ro te 
& f & Plan 
33 am re 
Pa = = 
5 by 

see m 
+ is 
>t E 
Fess as ¢ 
— 
is 
a & 
Twe Encnieen i a ia a initia 


PUMPING GEAR, BOTTOM OF SHAFT, LOWFIELD MINE 


plunger type, is directly attached to the engine by means 
of a bell crank and spear rods. With the object of parti- | 
ally equalising the delivery on the indoor and outdoor | 
strokes, & subsidiary ram i17in. diameter is provided. 
This ram, which is hollow, is stationary, being connected to 
a branch on the delivery main, while the ram case is attached 
to and moves up and down with the spear rods, with the 
result that an amount of water equal to the displacement of 
this ram is subtracted from the delivery during the down 
stroke of the main plunger and re-delivered during the 
alternate up stroke, the joint action being similar to that of 
anordinary compoundram. The bell crank is balanced so as 
to equalise the work to be done on the outdoor and indoor 
strokes. The spear rod, 1150ft. long, is 22in. square, and 
is made up of lengths of four llin. rods jointed with 
steel spear plates in the usual manner, and is carried on | 
cast iron rollers. 


and has a stroke of 10ft. 


and a duplicate set of valve boxes has been provided, con- | They 
trolled by a system of sluice valves, so that in the event of the | either end of the car. 
failure of any valve the alternate set of valve boxes can at | Mr. Charles O. Blaber, A.M. Inst. C.E. 


once be put into use. Messrs. Harrison, Ainslie, and Co., 
themselves suggested this arrangement, and regard it as a 
very important advantage, as any failure of these pumps 
would force them to draw their men out of the mine. 

This plant, which Messrs. Hathorn, Davey, and Co. have 
put down under the superintendence of Mr. Frank Ainslie, 


managing director, and Mr. Edmund Ray, mine manager of | and of pleasure to the thousands of persons who annually 
Messrs. Harrison, Ainslie, and Co., has given that firm every | visit the Downs from Brighton. 


satisfaction. 








THE STEEP-GRADE RAILWAY AT THE DEVIL'S 
DYKE, BRIGHTON. 


THE ceremony of formally opening to the public the new 
steep-grade railway constructed at the Devii’s Dyke, Brighton, 
by the Pyramidical Railway Company, Ltd., was performed by 
Sir Henry Howorth, M.P., on Saturday last, in the presence 
of a large company of shareholders and other interested 
persons. Although we gave a detailed description of this 


It is, we believe, the largest spear rod | sons. 
in the world. The main plunger is 30}in. in diameter, | steel. 
The pump valves are double beat, | grip the rails when the tension on the cable is withdrawn. 


| the extent of many thousands of pounds. 
| plosion, caused, it is thought, by the mingling of the gases of 
| certain chemicals stored on the premises. 
| stroyed were about £2000 worth of electrical instruments, and large 
| quantities of machinery and tools, celluloid, gelatine, and other 
) | inflammable materials stored on the premises, 
line so recently as the 2nd April last, a few of the leading | is covered by insurance, 


| particulars will not be out of place. The total length of the 
| line is 840ft., the vertical lift 395ft., and the permanent 
| way consists of a double line of rails laid on longitudinal 
| sleepers, no‘ched on to piles driven into the chalk, and 
| secured with bolts diagonally to prevent any creeping. The 
| gauge is 3ft., and the longitudinal sleepers are kept to the 
| gauge by tie bolts and distance tubes. The rails are of the 
| flange type, 351b. to the yard, and are securely fixed to the 
| longitudinal sleepers. The line is in three gradients, the first 
| for 240ft. from the top being at the rate of 1 in 1:8, the second 
| and steepest being 1 in 1-5, and the lower and last gradient 
is 1 in 2-9. The vertical curves between the different 
gradients have about 1000It. radius. 
| consists of a Hornsby-Ackroyd oil engine developing 25 
| brake horse- 
| power at a speed 
|of 180 revolu- 
tions per minute. 
The speed from 
the engine is re- 
| duced by gearing 
to seventeen re- 







































volutions per minute for the main hauling pulley, which is 
5ft. diameter, thus giving a car speed of 260ft. per minute. 
The engine runs continuously, and the starting and reversing 
| gear is arranged with bevel wheels, having Lindsay’s patent 
| coil clutch for the reversing movement, which is actuated 
| from the platform. This can also be used as an emergency 
| brake. There is also a powerful brake on the shaft of the 
| main hauling pulley, worked by a foot lever, also from the 
| platform. There are two cars, one ascending and the other 
| descending, connected by two steel wire cables 2in. in cir- 
| cumference, both ropes being equally loaded, whilst each is 
| sufficiently strong in itself to doall the work. Spring buffers 
| are provided at the lower end of the line, and suitable pro- 
vision is made for warning the man in charge of the 
| machinery when the cars have passed a certain point. The 
cars themselves are open, and designed to seat fourteen per- 
The under-frames are of steel, and the wheels cast 
The brakes consist of four sets of steel jaws, which 


can be actuated independently by hand wheels at 
The engineer to the undertaking is 


After the opening ceremony was completed, the visitors 
were afforded an opportunity of testing the running of the 
cars, which appeared to be generally satisfactory. The rail- 
way ought to prove a source of convenience to the inhabitants 
of the villages around the foot of the Dyke, who have now 
some distance to travel to reach the nearest railway station, 








A FirE which broke out early last Saturday morning 
at the Woking factory of the International Electric Supply Com- 
pany destroyed the main workshops and stores and did damage to 
It began with an ex- 


Among the things de- 


The damage 


The hauling machinery 


—————<———== 
LETTERS TO THE EDITOR, 
(Continued from page 105.) 


CANAL DEVELOPMENTS AND CANAL DIRECTORs, 


Sin,—The chief requirements in any plan for the greater utili 
tion of our inland waterways are a sufficient supply of capital fe, 
the necessary vessels, and a liberal policy on the part of Nayj . 
tion Companies in providing for rapid transit and reasonath, 
moderate tolls. Many of the English Canal Corporations—anq I 
am not referring now to canals owned by railwaye—are morg 
less carriers on their own account, if only to the extent of inaist 
ing on the employment of their proprietary steam tugs, Ther i 
was good reason for that condition at one time, inasmuch ag the 
use of a strange or haphazard towboat might have done great 
damage to the banks; but, nevertheless, it was a restraint y 
such private enterprises as could build steam tugs equal if oot 
superior to the craft of the companies themselves. Tho com, 
panies, however, governed the connecting links in the schemes of 
through communication between tidal waters and the interior 
manufacturing districts; and apart altogether from jealousy of 
outside intrusion into their domain, they held and dosired to 
retain the master hand. That this was a penny-wise-and-pound. 
foolish policy would seem to be obvious when it is remembered 
that every additional £100 worth of tonnage placed on a navige. 
tion commodious enough to bear it must necessarily mean grist to 
the mill, and so much more to the profit of the shareholders, (no 
would have expected the directors to encourage every sort of 
traffic which kept their waterways fully occupied, not as philan. 
thropists, or necessarily as rivals of the railways, but from the 
simple point of view of £ s, d., and in the interest of people who 
own their not always remunerative stock. 

These remarks are suggested by some facts which have come 
before me, illustrating the history of the first substantial experi. 
ment to establish a water service between the Midlands and the 
sea. So long ago as June Ist, 1894, THE ENGINEER described the 
improvements which had been made in the channel of the Severn 
between Gloucester and Worcester, and the project of Mr. G, W, 
Keeling, M. Inst. C.E , to convert the Worcester and Birmingham 
barge navigation into a ship canal for steamers of 200 tons, towing 
lighters of 250 tons, making the hardware capital in some degree 
a seaport town. You foreshadowed then the possibility of, and 
in subsequent issues had the opportunity of referring in detail to, 
the establishment of a regular steam and barge service from 
Bristol Channel ports to Birmingham, and the extensive network 
of canals of which it forms the centre, The Water Transport 
Company at that time was dealt with as freely in its heyday of 
promise as it may be now on the official announcement of its want 
of success ; for it has not involved a stiver of public money, or 
seduced asingle investor. Speculation in one sense it was, as are all 
undertakings which have not a visible certainty before them ; but 
it should rather be called an experiment, conducted by wealthy 
merchants and shipowners, to test the feasibility of the ideas of 
the late Mr. Martin, C.E., on the one hand, and the specially. 
designed steamers and barges of Mr, J. McGregor, an engineer 
of exceptional experience in connection with the inland waterways 
of India. From private sources I gather that the original pro- 
moters, doubtless not without an ultimate view to the main chance, 
were prepared to risk £15,000 on an experimental trial of Mr. 
McGregor’s vessels for through traftic—i.¢., without transhipment— 
between the ports of the Bristol Channel and the manufacturing towns 
north of the points where the Severn Navigation connects itself 
with one of the largest canal cobwebsin the kingdom. In August, 
1895, in January, 1896, and in December, the requisite craft were 
arranged for as prescribed by Mr. McGregor’s carefully thought- 
out plans. The steam barge Al, which was to bea cargo and 
tow-boat combined, commenced trading in September last, and 

roved admirably adapted to her purpose, the controversial skew 
hom at Gloucester notwithstanding ; suitable not only for the 
canalised Severn and the Gloucester and Berkeley Canal, but for 
navigating tidal waters from Sharp Ness to Cardiff, and from 
Cardiff down Channel to Bi Port and Llanelly, At that period 
the managing director reported, ‘‘ The volume of traffic to be carried 
is very wpe and many large contracts have had to be passed 
owing to sufficient tonnage being unavailable.” Yet the promoters 
of the Water Transport Service have now preferred to voluntarily 
liquidate the concern, and why! It could not have been want of 
funds, for they appear to have expended a little more than a third 
of their modest capital. Was it want of patience? Who can say! 
One answer is ge in the final report of Mr. Robert John- 
ston, the anges irector, and it was that report which suggests 
the question whether canal proprietors, or river conservators, are 
opponents of or indifferent to the efforts of outside capitalists to 
increase the usefulness and develope the potentialities of the great 
and ill-employed canal systems of the country. It needs to be 
stated that the Gloucester and Berkeley Canal and the Worcester 
and Birmingham Canal form to all intents and purposes an iden- 
tical company; and the directors have, as well as the Severn 
Commissioners, undoubtedly welcomed the new adventure as a 
presage of good fortune to themselves and their constituents, that 
had to be said to explain the significance of Mr. Johnston's 
winding-up message, and he writes of a failure in which he was 
no less pecuniarily amerced than his colleagues, and they alone 
are the sufferers. It bad been anticipated that the canal com- 
panies would give the new service such rates as would conduce to 
greater traffic, and particularly facilities of the passage of the 
boats at night. So much, it is said, was actually promised. ‘I 
regret to say,” so runs Mr, Johnston’s valedictory address, ‘‘ that 
no persuasion on my part, or any connected with the scheme, 
could induce those who control the inland waterways to assist, 
by abatement of tolls, or facilities for quay accommodation, or 
for giving greater despatch to the loads of the company. ... - 
The Worcester and Birmingham Canal Company declined to allow 
our steamer to pass through the tunnels” (at the Birmingham end) 
‘‘under her own steam, but insisted that her fires should be 
extinguished, and that she should be towed through by one of that 
company’s tugs. .... ‘I'he Gloucester and Berkeley Canal mulct 
the Water Transport Company also in heavy charges when the 
vessels of the company wanted to use the canal any time between 
sunset and sunrise. This mode of working the traffic was looked 
on as an innovation, particularly when attempting to work through 
the night, and every obstacle that could be conceived was put in 
the way.” Mr. Johnston elsewhere adds :—‘‘The object of your 
company has had a fair trial, and from the experience gained it is 
fortunate that it has been tried as an experiment on a small scale, 
instead of the plan originally suggested, or the result would have 
been disastrous. I am of opinion that the carriage of traffic to the 
Midlands from the Bristol Channel ports will never be a success as 
long as the Worcester and Birmingham and Gloucester and 
Berkeley Canal Companies insist on the present tolls and dues, 
and obstructions on cargo and craft.” If Mr. Johnston is to be 
taken as a definitive authority—and he would appear to have paid 
for his knowledge out of his own pocket—the prospect does not look 
very healthy for the later scheme you gave an outline of the other 
day—that of a service from Wolverhampton, vid Stourport, to the 
Bristol Channel, which would entail a preliminary estimated cost 
for engineering works of £360,000 N, 
Cardiff, July 26th. 








Mr. W. A. Parterson, Assoc. M, Inst. C.E.. has been 
appointed by the directors of the Caledonian Railway Company as 
engineer for the southern and eastern divisions of the line, and his 
office will be in Edinburgh, Mr. Patterson, after serving as er 
with his late father, joined the engineering staff of Mr. T. M 
Barr, M. Inst. C.E., the engineer for the northern division of the 
Caledonian Railway at Perth in 1880, and since 1852 he has in 


addition acted as the engineer to the Perth General Station Com- 





mittee, 
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oN GRAPHIC AID IN APPROXIMATING HULL | 
: WEIGHTS.* | 
By Mr. J. JoHNSON, Member. | 


is essential for every naval architect to arrange his data, | 
ner derived from actual results or calculations, in such a con- | 
t form that weight estimates of a ship’s hull and its outfit | 

n be prepared quickly and with reasonable accuracy, when fixing 
bs ortions and dimensions of ships. Up to the present day we 
on 3 to possess & somewhat meagre literature on this subject. 
The most common system in vogue of approximating a ship’s | 
weight seems to be by using the ratio between the weight and a 
cubic number, usually derived by multiplying together the three | 

rincipal dimensions of the vessel and comparing this with the | 
oo ratio in a known vessel of similar type. This method, how- | 
ever, lacks the scientific basis, without which any rule or formula 
is unreliable, and may lead to confusion and error, where there is | 
aD’ considerable difference in siza and fineness between the ships | 
for which the comparison 1s made, The difficulty lies chiefly in | 
{nding a quantity which not only includes the principal dimen- 
sions of a vessel, but also its degree of fineness, and, above all, 
pears a near relation to the qualities upon which depend the 
determination of suitable scantlings, After trying various methods | 
and laying down the data sraphically, I came ultimately to the 
conclusion that the longitudinal number used by Lloyd’s Register 
of Shipping, and modified in some cases, is a most handy and | 
suitable quantitative expression for comparison of weights, and have | 
yentured to lay the system, 
which I have been in the habit 
of using for some years, before 
this institution. 

By plotting down known 
weights of iron or steel used 
in the construction of the hulls 
of a large number of vessels, 
in relation to Lloyd’s longitu- 
dinal number, drawing curves 
through the mean values of 
each type, and analysing these 
curves to find their equations, 
the finished weight of iron or 
steel may be found to follow 
a general law which can be 
algebraically expressed by the 
formula :— 

W=cN% 
For convenience of calculation 
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ADVANCES MADE IN THE MATHEMATICAL 
THEORY OF NAVAL ARCHITECTURE.* 
By Sir Epwarb J. Rgzp, K.C.B., F.R.S., Vice-president, 
(Concluded from page 81.) 

Ir is not too much tosay that in most of its essentials the theory 
of ship resistance has been completely changed since this Institu- 
tion was founded. Were the work of “excavating” the water 
from the path of a ship the true measure of her resistance, it is 
obvious that a ship afloat on the surface with a given immersed 
section would experience less resistance than a ship of like section 
which was wholly and deeply immersed below the surface, because 
the ship floating at the surface would have to raise the spoil water, 
so to speak, a much less height than the other. But according to 
the now-accepted theory of resistance, the deeply immersed ship 
would be relieved from much of the resistance which is found to 
exist at considerable speeds, and which is due to the production at 
the surface—by vessels floating there, and driven there at speed— 
of systems of waves which can only be directly produced at the 
free surface. Further, the late Mr. Wm. Froude proved that at 
low speeds the resistance to a ship is practically due only to surface 
friction. It is, therefore, proportional to the wetted surface, and 
not to the transverse sectional area of the vessel; and he very 
properly inferred from this that the excess of resistance which is 


| experienced at higher speeds, and which grows with the increase 


of speed, is largely due to ‘‘ wave-making.” 
It has here become necessary to outline, however briefly, the 
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this formula may also be 
written :— 


W=k (aa) 


Where W = finished weight 
in tons of iron or steel, used 
in the construction of the 
hull; N = Lloyd’s longitu- 
dinal number modified as 
follows: — In three-decked 
vessels the girths and dephts 
are measured to the upper 
deck, without deducting 7ft. 
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In spar and awning-deck 
vessels the girths and depths 
are measured to the spar or 
awning - decks respectively. 
In one, two, and well-decked 
vessels the girths and depths 
are taken to the main deck 
in the usual way ; c and & are aed 
coefficients, varyii with sone 
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different types, and x is an a a ee 
exponent, also varying with “ae 
different types, 

The following table gives 
mean values of c, k, and x for vessels built to the highest class at 
Lloyd’s or Veritas :— 


Type of vessel. c K 
Three-deck .. .. .. .. 0°00078 .. OR on as 1740 
Spar-deck .. ? 0°00115 0°576 .. .. 1°35 
Awning-deck .. .. .. 0°00167 0°665 .. .. 1°80 
One-deck, two-deck, and 
well-deck .. .. .. 0°00215 CMe .. «. FS 


Sailing vessels .. 0°00065 0-410 1°40 


By means of diagrams, such as the above, the weight for a 
given vessel is more readily found than with the formula. Supp2s- 
ing, for instance, the weight of steel is 590 tons in a two-deck 
steamer with large deck erections, whose longitudinal number is 
14,600, then the weight of material in a similar ship, having a 
longitudinal number of 12,250, is easily proportioned on the 
diagram to be about 470 tons. In this case & = 0°907. In 
a three-deck steamer, whose modified longitudinal number— 
girth and depth taken to upper deck, without 7ft. deduction—is 
30,400, the weight of material was found to be 1390 tons ; then for | 
another three-deck steamer, with similar specification, and whose 
longitudinal number, taken in the same way, is 34,800, the 
weight may be approximated to be 1678 tons. In this case | 
k = 0°464. Of course, any difference in extra seantlings, exten- 
sion of double bottoms, number of bulkheads, length of deck | 
erections, &c., between the two vessels must be estimated | 
separately, } 

he weights of almost all the different parts of a ship’s hull | 
can also be displayed by means of curves in a similar manner to | 
the diagrams of total weights. For instance, the finished weight | 


of the shell-plating in a steamer follows approximately the 
formula :— 


} Ws = Cy N14 
Where w, = weight » tons of shell-plating to upper edge of sheer- | 
strake. 
Cs = a coefficient, varying between 0°000112 and 0°000144. 
, _ = Lloyd’s longitudinal number. 
Pi weight of shell butt-straps may be calculated in percentage | 
of the weight of the shell, excluding butt-straps, thus :— 


ag 
Wp . 
Where w, = weight of butt-straps in percentage of shell weight. 

Ly = average length of shell-plates in percentage of the 
length of the vessel between the perpendiculars. 

| mm (1, = & Coefficient varying between 40 and Bo. 

The weight of timber and outfit varies in vessels with similar 
Specifications, almost directly as the longitudinal numbers, 


| means of models, 


Tons 


means by which we have reached the present state of the theory 
of resistances, as distinguished from its condition in 1860, and for 
some time later. These means are to be traced in this country 
more or less specifically, and mainly to the labours of Stokes, Lord 
Kelvin, Rankine, and the two Froudes. It was in 1870 that 
the late Professor Macquorn Rankine, profiting by prior investi- 
gations, presented to this Institution his version of the beautiful 


| theory of stream lines and stream line surfaces, These were given 
| to us as the results of a mathematical investigation which was 


communicated in detail to the Royal Society. The subject had 


| been in course of investigation by Rankine and others for several 


years previously, and the interim results, so to speak, had found 


| their way, more or less, to the public ; but in Rankine’s paper of 


1870, the results were brought up to date, and a strong impulse 
was thus given to the development of the modern theory of 
resistance. A ‘‘stream line ””—one may say for the benefit of the 
uninitiated—is the path traced by a particle in a steady fluid 
current ; and, therefore, when correctly depicted, a group of such 
lines will exhibit to the eye the motions of particles in different 
parts of a steady current moving round and past such an obstacle 
as a ship presents—the same motions resulting, of course, whether 
the ship moves through a fluid otherwise at rest, or the ship is at 
rest with the current flowing past it. A ‘‘ stream line surface” is 
a surface which traverses a number of neighbouring stream lines ; 
and we may conceive a current to be divided by a number of 
such surfaces into ‘elementary streams.” By this device the 
speed of the current at different points in the same elementary 
stream may be arrived at, because the velocity will evidently vary 
from point to point inversely as the area of the transverse section 
of the stream. The stream line surfaces passing around a body at 


| rest are necessarily surfaces of unequal pressure, and Rankine’s 
| investigations dealt exhaustively with the relations of the unequal 


pressures. Of Rankine’s views the late William Froude became 
a lucid exponent, following them up with beautiful experi- 
mental researches, performed mainly, but not entirely, by 
His elucidations of these experiments, 
and his deductions therefrom, were so clear and so com- 
prehensive as to present him to-day in the character of the princi- 
pal founder of the modern theory of resistance.+ 

It will already have been seen that in order to reach this theory 
we had to start from very abstract considerations indeed. One of 


| our greatest aids to clear conceptions of it is derived from some- 


thing anterior even to the stream-line theory as applied to water 
itself ; for our best point of departure is the imaginary movement of 
a perfect fluid, which, so far as we know, and we must indeed 
believe, is itself imaginary. A perfect fluid is a fluid conceived to 
be absolutely without friction between its parts, and devoid of all 


| viscosity, so that no force is wasted by the movements of its 








- At the recent convention of the American Railway 
Fi, Mechanics’ Association one of the subjects brought up for | 
oe was the irregular wear of locomotive cylinders using 
te steam pressures, One of the speakers said that he had found 
lo . bap on the top of the cylinders more troublesome than on the 
ns _ . e. The wear commences about an inch and a-half or two 
mid * tom the end of the stroke, and decreases towards the 
= e. It was suggested that the wear might be due to differ- 
: ces = the quality of the iron, that at the top being confined in 
— d adjacent to the mass of metal in the steam chest, which 
; ey be of softer quality and more porous than the rest. 








* Read at the International Co: 
Engincers at the inperkel coho game of Naval Architects and Marine 


— among each other, the vis viva of one moving particle 
eing transferred without diminution to another, or to others. 
Such a fluid would be instantaneously responsive to the pressures 
exerted by a body wholly and deeply immersed in it, and could 
offer no resistance save that due to inertia, All the time the 
motion of such a body is increased in velocity, differences of 
pressure and accelerations of motion will take place among the 
particles of fluid. When the disturbing y ceases to be 
accelerated, and moves on—as we will suppose—with a uniform 
velocity, a definite set of stream lines and stream surfaces will have 
been established ; the positive and negative pressures upon the 
body will, by the laws of fluid motion, be precisely balanced, and 





* Read at the International Congress of Naval Architects and Marine 
Engineers at the Imperial Institute. 

t See his presidential address to Section G, British Association, 1875, 
and the discourse to the Royal Institution in 1876. 





the whole system of fluid particles and the body embraced by them 
will advance with a uniform velocity without any resistance 
whatever. Bring the body from the deep interior to the surface 
of a perfect fluid, however, and this state of things will no longer 
exist. The vertical reactions of the fluid from above the body will 
be lost, an upward movement of the parts of the fluid will take 
place, this upward movement will result in the formation of waves, 
gravitation will begin to level these waves as soon as they are 
created, and energy will consequently be lost. Hence, even were 
water a perfect fluid, energy would have to be expended upon 
a floating body to keep it moving at a uniform speed, and this 
energy would, of course, be the exact equivalent of the energy 
expended by what would be called the fluid resistance. Here we 
have, therefore, in the production of waves at the surface a 
necessary element of resistance, which clearly will not be got rid 
of by the substitution of water for a perfect fluid. With this 
substitution, on the contrary, there will enter a second element of 
resistance, viz., that due to the friction and viscosity of the water, 
which oppose every movement of the particles, whether that move- 
ment be among the particles themselves, or past the surface of the 
moving body. And there is a third element of resistance which 
will enter at the same time, viz., that due to the energy expended 
upon the production of eddies by abrupt interferences with the 
general movements of the body and of the water, should such 
exist. Such is a brief account of the now-received doctrine of the 
elements of resistance, and as I understand it, which has been arrived 
at by the combined labours of Stokes, Rankine, the Froudes, and 
others, but is chiefly due to the labours of the late W. Froude. 

The wave-making resistance while operating as a sternward 
force upon the ship, and capable in that sense of being separated 
in our minds from the details of wave production—nevertheless 
actually takes effect upon the water b —— two distinct sets 
of waves, of which one set travels in the line of the ship’s advance, 
and the other diverges obliquely from it. In an eloquent age 
in his address of 1894 to the Greenock Philosophical Society, Mr. 
R. E. Froude spoke of the visibility of the effects of each of the 
now-recognised elements of resistance, viz., friction, eddy-making, 
and wave-genesis:—‘‘We may observe the effect of the skin- 
friction resistance, in the belt of eddying water which clothes the 
surface of the ship from end to end, getting thicker and thicker as 
it approaches the stern. We may observe the effect of the eddy- 
making resistance, in the increase of this eddying mass of water 
behind the stern. And lastly, the effect of wave-making resistance 
shows itself plainly to every eye in the wave system which we see 
spreading away from the ship. We see the effect of what I have 
termed the ‘direct’ wave-making resistance in the train of large 
but long and gently undulating waves following in the wake of the 
ship, with crest-lines square to the line of motion. And we see 
the effect of the oblique wave-making resistance, in the feathering 
crest which diverges from the bow, with its attendant échelon 
waves, stretching away into the distance in an oblique line as far 
as the eye can reach.’ 

I am greatly tempted to descant upon this branch of the subject 
at some length ; to speak of the quantitative division of the aggre- 

te resistance opposed to a ship into its three elements, due to 

iction, wave-making, and expenditure upon eddies respectively ; 
and to exhibit to you how many results of experience that were 
aforetime anomalous and inexplicable are made clear and con- 
sistent by this new and beautiful theory—one of the most fas- 
cinating that could have come to us adventurers into the science 
of the sea. But it is my unhappy lot to-day to be compelled to 
drive apace the newly discovered territories of naval science, 
iving them but a distant glance at the most, and, in many cases, 
leaving them wholly unremarked ; but I ask you, nevertheless, to 
believe that these territories are many and fertile, teeming with 
pleasure and profit for those who, at leisure, explore them. I do 
not think any better exposition of the modern laws of resistance 
can be found than that given by Mr. R. E. Froude in his Greenock 
paper quoted above. Suffice it to add that the labours of a few 
men, conspicuous among them being officers and members of this 
Institution, have, since its formation, brought the laws of fluid 
resistance from the darkness and doubt in which even the most 
illustrious investigators had left them, and by the combined efforts 
of genius with those of painstaking experimental research—which 
some esteem even more highly than genius itself, but which is 
really the essential friend and collaborateur with genius in the 
disclosure of natural laws—have laid those laws open to the view, 
the admiration, and the guidance of our profession, 

And what is true of the novel and beautiful theory of resistance 
is equally true of the whole mathematical theory of naval archi- 
tecture in all its parts. It is a domain in which the mind may 
expatiate with delight amid the charming complexities and 
fascinating intricacies of ideal science, knowing that as we become 
extricated from these intricacies and complexities, and bring into 
view the simple laws that have occasioned them, our greatest 
mental qualities will find their highest satisfaction. From the 
same domain we gather the practical laws which so inform and 
regulate our professional work as to give increasing security to 
our sea structures, and seem to justify the hope that in the days 
to come no structure, however solidly founded upon the land, need 
surpass, either in strength, or safety, or beauty, the structures 
which the naval architect will offer to the use and admiration of 
the world. 

In looking hastily over our ‘‘ Transactions,” with a view to this 
paper, I, who have been pretty closely cognisant of the work from 
year to year, was nevertheless overwhelmed with the magnitude 
and merit of the aggregate of what has been accomplished since 
1860; and it has been delightful to recognise there the labours 
wrought by the men of France, Germany, Sweden, Russia, the 
United States, and some other countries. I have noted, too, with 
admiration, the almost total absence of jealousies and rivalries 
among those who, both at home and abroad, have directed trained 
minds to the advancement of this most attractive branch of our 
professional work. Debates without number almost we have had, 
participated in by men whose respective labours have been pursued 
in places apart, and not infrequently for the improvement and 
advantage of rival navies ; and yet so neutral and so pacific is the 
scientific work we perform in common, that one may well declare 
that naval science, like the genius which develops it, is of no 
person, no class, no country, but is the large and splendid inheri- 
tance of all who worthily pursue it, 








THE PRESENT STATUS OF MOTOR-DRIVEN 
VEHICLES FOR COMMON ROADS. 


THE most elaborately-planned trial of motor carriages that has 
ever been made was that which was announced two years ago by 
our contemporary THE ENGINEER, of London. The prizes offered 
amounted to 5000 dols. in round numbers. The fact that the offer 
was made by a journal devoted to engineering, and that the prizes 
were to be awarded by a distinguished commission of engineers, 
made the competition at least equal in importance to any that has 
ever been held for the promotion of the motor-carriage industry. 
The date of the competition, which was announced in July, 1895, 
was originally set for October, 1896, but it was postponed later to 
Jane Ist, 1897. The results of this competition were described in 
detail in.THE ENGINEER of June 4th, and may be briefly summed 
up as follows:—Seventy-two carriages were entered for the 
oe but as the date of the trial approached one after 
another was withdrawn, the excuse generally given being that the 
vehicle could not be completed in time. Finally, on the date set 
for the trial, five competitors only were on the ground om | to 
take part. The carriages offered included one each propelled by 
steam, electricity and gasoline, and three driven by oil engines 
using non-volatile petroleum oils, 

The judges of the competition, Sir Frederick Bramwell, Mr. 
Aspinall, and Dr, Hopkinson, examined these various vebicles and 
saw them driven about the grounds of the Crystal Palace and put 
through various tests and mancuvres, They then decided that 
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‘“‘ Appeal to Employers” has been issued by the Federated Engineers. 








WHAT THE EIGHT HOURS DAY MEANS. 














From this we extract the following Table :— 












































No. 1. No. 2. No. 3. | No. 4. | ” 
es See ——————— i~ - 
Rate in force up to April Rate in force from May Ist, Increase || Rate in force from Jan. 9th, Increase Increase New rate proposed by men’s Increase Increase Increase 
Actual 24th, 1891. 1891, to Oct. 9th, 1896. per cent. || 1897. per cent. per cent. ‘ederation. per cent. per ceut per cent 
hours ge oe EEN TFL over PaaS aA /S => RSETE PTR over over ———— ——__—_—— over over ore: 
worked. Actual | Wages paid at Actual Wages paid at) No.1. | Actual | Wages paid at No. 2. No. 1, Actual hours | Wages to be No. 3. No. 2. No. 1 
hours 84s. per hours 34s. per | | hours 36s. per to be paid at 86s. per ; 
paid for. 54 hours. paid for. 53 hours. | | paid for. 58 hours, paid for. 48 hours, 
| a, 
£8. d. Ales 1 2 ia als eer a 
48 48 110 23 48 110 9% 1? | 48 242 7 5} 8 48 136 0 104 17 19} 
49 49 110 10 49 111 5 | 49 113 3% 49} Pe 1. 36.31 
50 50 111 5s 50 zap of |} 50 113 114 | 504 3 1 17 104 
51 51 112 1 51 112 8% | 51 114 7% | 51} So 118 9 
52 52 12-3 52 | 113 4 | 52 115 34 | 53 og| 119 9 
53 53 113 4 53 |} 114 0 2 53 116 0 5} 8 | 544 roe 20 8 12} 195 29 
54 54 114 0 54} ) |} 114 94 544 116 10 | 554 aa) 2 1 7% | 
5d 554) 114 93 554 | s ae tee 55$ 8 ii7v 3 56} 3 2 eo 64 
56 565 & 115 64 56} & 116 43 6} - | 118 6% 58 23 6 
57 573 | & 116 4 58 | 3g) 117 28 | 58 375; 119 4% 59} 24 5 
58 59 Ss! 117 14 593 | (y/| 118 0 594 | 3] 20 8 604 | 2 5 4h | 
59 604 | 3! 2.49 fi 604 | as 118 94 604 { a9] ve i | 62 } 5 2 6 6 
60 61 { Sy] 118 7 61} | on, 119 7 61? | oa) 2 111 633 pose) aca: 14 
61 623 | *.8/ 119 54 63 |g 20 5 6s jig | 2-2 o 65 Lewy 28 9 | 
62 64 g | 2 0 3 644 Fs 21 2 644 | | 23 % | 664 fea) 2 9 103 | 
63 653 |G a ae | 654 J ee ee 654 2 4 5s P | 68 | 3.2) 211 0 
64 664 J o. 2 205 67 2 211% 24 66% 2.6 4 53 8} } 694 J& 212 li 143 21} 24} 
| Time & half Time & half 





It must be noted that the above increases are calculated on the highest wages paid, viz.:—For journeymen fitters and turners, &c., in the M 




















anchester district. The increase of 2s, 


which was given last year to all classes of labour alike, irrespective of the rates of wages then paid, would considerably increase the above percentages on the lower paid labour, such 


as drillers, borers, &c. 


It is not too much to state that taking the average in the ordinary shop of all the men and trades employed, a rise of 


9 


“a 


5 per cent. all round would be 4 


moderate estimate of the increase in wages that would have been granted in the last six years if the present demand were conceded. | 
As regards the overtime, it must be noted that it has been calculated on the basis of two hours being worked for each of the five days, a total of ten hours in the week, whereas, 


in some shops the men do not work overtime more than four days in the week, as they object to it on Monday. 


“time and quarter” the last two hours would have to be “time and half,” still further raising the percentage of increase. aes 
How do these figures compare with the bare statement put forward by the men’s representatives ‘‘that they have only had a 2s, rise in twenty-five years”? 


If the list were revised so that only eight hours were calculated at 








under the terms of the competition none of the vehicles exhibited 
were entitled to prizes, and hence the contemplated trial run to 
Birmingham and return need not take place. 

In commenting on the results of its competition, THE ENGINEER 
says :—‘‘ One result of our essay has been satisfactory. It has 
cleared the air It has placed the world in possession of facts con- 
cerning the motor-car industry in this country. There is at present 
no such industry. There is no such thing as a thoroughly 
satisfactory self-propelled vehicle. If a motor car of the kind 
existed, it would have been submitted for competition. We have 





received dozens of applications to postpone the trial. The period 
of delay asked for varied between one month and one year. It | 
will be remembered that several months have elapsed since the | 
world was assured that the construction of motor cars was a 
flourishing industry. Already we have put off the date of trial 
from October, 1896, to June, 1897. We have to deal with things 
as we find them. We have every reason to believe that the best | 
that England can do at present was shown at the Crystal Palace on | 
Monday ; and, in the opinion of three most competent engineers, 
the carriages shown were so imperfect, so unsuitable to the fulfil- 
ment of the purposes which a motor car ought to serve, that they | 
would not submit them to further trial. Administering the funds | 
placed at their disposal to award as prizes, tbe judges have held 
that none of the vehicles so nearly satisfied the conditions with 
which a self-propelled motor car must comply that it was entitled 
to the final and crucial test of a long run. As we interpret this 
decision, it means that even if any of the cars had to run to Bir- 
mingham and back within the prescribed period, that fact alone 
would not have compensated for its defects. 

‘* The motor car has yet to be made. It may be that it has not 
a been invented. This we say with a full appreciation of what 

as been done in France. It must not be forgotten that what will 
satisfy our French neighboars will not at all satisfy public opinion 
in this country, which is much more exacting. And then after all 
comes the question—are motor cars wanted? Will there ever beso 
full a demand for them that money can be legitimately made out 
of their manufacture? There are not lacking those who assure us 
that the motor car has been slain by the tramcar and the 
bicycle. Time alone can settle the question. The world may rest 
assured that if a motor car is really needed it will in time be 
produced.” 

The above must make interesting reading for the British public, 
which has purchased so heavily of the shares of the ‘horse- 
less carriage” companies that have been promoted so 
industriousiy in England during the past two or three years. The 
fact is that the chief energy of those who have been engaged in the 
motor-carriage industry in England has been rather to get ‘‘show” 
results which would attract investors than to develope really 
practical and cial hi suitable for placing on the 
market. The competition which our contemporary established 
has brought this fact to public notice, and while it comes too late to 
help the thousands of deluded investors, it is of no small value as 
evidence respecting the status of mechanical propulsion of vehicles 
on common roads at the present time in England. 

As if to corroborate the conclusions which the dispassionate 
observer naturally reaches from the result of THE ENGINEER'S 
competition, comes the news of a similar outcome from still 
another motor-carriage competition. This was the exhibition of 
the Royal Agricultural Society at Crewe, just following that of 
THE ENGINEER, which it was expected would attract a great 
number of exhibitors ; yet only three entries were made for the 
society’s prizes, and but one of the vehicles appeared on the date of 
the trial. 

It is interesting in this connection to review recent history a 
little. If the reader will return to our issue of August 23rd, 1894— 
page 146—he will find an account of the famous Petit Journal 
motor-carriage competition in France. In this competition there 
were no less than 102 carriages entered, of which twenty-six 
actually took part in the road race. Since that time a number of 
motor-car competitions have been held in France, all of which, so 
far as we recall, have been participated in by large numbers of 
vehicles. In this country the Chicago Times-Herald’s motor- 
carriage competition of November 28th, 1895, was participated in 
by six vehicles, These competitions and the agitation of the 
question of mechanical propulsion on common roads which they 
induced, were responsible for a vast amount of public interest in 
the subject two years or so ago, and, as many of our readers may 
recall, the newspapers were as usual ready with their prophecies 
of the total supplanting of the horse by the motor vehicle. It was 
for a time a public crazs, and the promoters in the London stock 
market took advantage of this craze to line their pockets. In this 
country at least the craz> psriod seems to be over. People are 
ready to consider the motor carriage on its merits—if it has any— 
and the present seems an appropriate time to sum up the 
progress that has been made, and inquire what the present 
situation and outlook for the motor carriage may be. 

The most important question respecting the motor vehicle is, of 
course, as it always has been, the question of the motive power. 
The bicycle builders and the carriage builders can produce vehicles 








for any desired class of service which combine strength, lightness 
and ease of running and steering to a marvellous degree, an 





which would doubtless be practically and commercially successful | that propelled by gasoline, and use kerosine or some other heavy 


for many classes of service if a satisfactory motive power were 
supplied. But the question which is the best motive power for 
this purpose of the several which have been used is still an open 
one, and it is not yet even certain that any one of these forms of 


oil for fuel, well and good ; but if this greater safety is attained 
at the expense of smoke, bad odours, or clogging of the machine 
by tar and soot, we venture to predict that the public which buys 
motor carriages will choose the gasoline engine and run its risk 


motive power is good enough to make a motor vehicle using it of accidents, 


commercially successful. 

As many of our readers are aware, the Pope Manufacturing 
Company, at the time when the popular interest in motor vehicles 
was at its height, a couple of years ago announced that it was 
erecting and fitting up a shop especially for the manufacture of 
motor carriages. Very recently it has announced that its motor 
carriage is ready for the market, and it is of great interest to note 
that it has adopted, to drive this vehicle, an electric motor driven 
by storage batteries. Here is a wealthy and enterprising corpo- 
ration, with the highest grade of executive talent and engineering 
ability in its service. 
of the various available forms of motive power were carefully in- 
vestigated and tested by the Pops Company’s experts before the 
final decision was reached. The motor carriage which has been 
developed as a result of their decision has 8001b. of storage 
battery cells, requires re-charging every thirty miles, and costs the 
tidy sum of 3000 dols. Such a vehicle is an admirable toy for a 
wealthy gentleman of leisure with a taste for things mechanical, 
but it is certainly plain that it is far from being a commercial 
success as a competitor of the horse for either business or ploasure 
purposes, 

The steam engine has been tried lo 
for propelling vehicles over common roads. A considerable degree 
of success was attained with it over seventy years ago, and at the 
present time steam carriages of remarkable perfection and inge- 
nuity have been constructed by inventors in France, Eogland, and 
America, The inherent objections to the steam motor carriage 
are its necessary complication, the nuisance of the exhaust steam, 
and the weight of the water that must be carried. All these 

ether have thus far been sufficient to prevent any steam- 
driven vehicle for common roads attaining commercial success, 

If neither steam nor electricity is at present a success, the only 
other form of motor worth considering for this purpose is the 
internal combustion engine. 


er than any other motor 


It is safe to assume that the relative merits | 
| still in the experimental stage, and is not likely to pass beyond it 





| lock-out in the e 
| restricting enterprise in many of the iron trade departments, with 


Again, if the Pope Company or any other builder of motor 
vehicles can reduce the weight of the storage battery until it is 
no longer aserious burden, and can at the same time increase the 
durability of the cells and reduce the total cost of maintenance of 
the machine until it will stand on a par with the gasoline carriage, 
then the storage battery carriage will undoubtedly have the pre- 
ference, 

In the present state of the art, however, the gasoline motor 
carriage seems to us to be nearest to real commercial success, at 
least in this country and in France. We say nearest to it, for it 
seems to us that to a large extent the motor carriage industry is 


for some time to come.— Engineering News, U.S.A, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE can be uo doubt that the revival of the eight hours move- 

ment which has taken such an unfortunate shape in the strike and 

ineering trade is checking business and 


the effect of weakening prices. Nevertheless, on ’Change at 
Birmingham, to-day, Thursday, manufacturers announced a fair 
volume of new business. Merchants are, it was reported, placing 
orders which have been held over for a time in expectation of 


| easier prices, and they now desire to receive supplies with as 
| little delay as possible. 


We believe it is not too much to say | 
that the revival of interest in the mechanical propulsion of vehicles | 
on common roads is due more than anything else to the advance- | 
ment which has been made in recent years in the construction of | 


light, compact, internal combustion engines using some form of | 


petroleum as a motive power. It is also fair to say that the 
nearest approach towards cc cially 
either pleasure or business, which has been made has been with 
vehicles propelled by such motors. There are two classes of these 
motors. The first and by far the most numerous class uses gaso- 





ful vehicles, for | 


The report submitted to the Midland Iron and Steel Wages 
Board by the accountants on Monday last showed that the net 
average selling price for finished iron and steel during the months 
of May and June was £6 3s, 2°19d. per ton. The price for March 
and April was £6 2s, 1*64d., so that the present report shows an 
advance of ls. 1°55d. perton. In accordance with the sliding 
scale the rate of wages for puddlers becomes 7s. 9d. instead of as 
now 7s, 6d. per ton, and millmen in proportion, an advance of 2} 
per cent. from August 9th till October 2nd, 1897. Blast-furnace- 


| men’s wages will advance 24 per cent. after the first ‘‘ making up” 


line, benzine, or some of the volatile distillates of petroleum ; the | 


second uses some non-volatile petroleum oil. It is objected to the 
first that it is dangerous, and to the second that, owing to the 
difficulty of securing perfect combustion, there is much nuisance 


from bad odours, and the machine is apt to become clogged with | 


soot, tar, &c. 


The most successful motor vehicles yet built, to the best of our | 


knowledge, have been propelled by these volatile fluids as fuel, 
and in America and France the dangers attending their use are 
not usually considered serious, In England, however, where the 
sale and use of gasoline and similar fluids are regulated by law, 
there is a general feeling against this class of motor vehicles. THE 
ENGINEER, in its competition, at first planned to exclude vehicles 
of this class entirely, and later arranged for their entry in a class 
by themselves, and for a prize smaller in amount than the other 
prizes. It is quite probable that in this is to be found in large 
measure the explanation of the small number which participated 
in THE ENGINEER’S competition, 

Very likely it was this matter of danger which caused the Pope 
Manufacturing Company to adopt the storage battery, with all its 
well-known imperfections, rather than the gasoline motor to pro- 
pel its motor carriage. It is, of course, true that gasoline is, like 
gunpowder, an inherently dangerous substance, and a great con- 
cern like the Pope Company naturally dreads the inevitable acci- 
dent which somebody’s carelessness is sure to bring about sooner 
or later, and the blame which would inevitably be laid at the door 
of the maker of the carriage, no matter how guiltless he might be. 

And yet, notwithstanding THE ENGINEER and the Pope Manu- 
facturing Company, we are by no means convinced that the gaso- 
line motor is not the best system now available for mechanical 
propulsion on common roads, Accidents will occur with it, of 
course, occasionally ; but we see no reason to believe that they 
will be so frequent as to discourage the public from its use. There 
are now in this country some thousands, we presume, of gasoline 
launches, and a still greater number of stationary engines using 
gasoline. Gasoline stoves are used in many households, and either 
gasoline or some similar volatile oils are in use to a greater or less 
degree in tens of thousands of industrial establishments, Accidents 
occur, of course, but they are not so frequent that the public gives 
up the use of gasoline, We do not see why this experience is not 
——- to the case of motor carriages, 

f anyone can build a motor carriage in every way as good as 


| 
| 








day in August. This satisfactory return had a good influence on 
trade this afternoon. 

The engineers are well engaged on steam pumps and electrical 
plant. Some of the electrical firms are turning their attention to 
the construction of motor cars, and a local motor syndicate, in 
which Mr, T. Parker, the well-known electrical inventor of Wolver- 
hampton, and Mr. E, Cirle, cycle maker, are interested, gave their 


| first car a test on the 23rd instant. The machine, built on the 


pheton principle, is capable of carrying nine people, There are 
two motors underneath the carriage, and the test on Friday last 
was very satisfactory. 

Stocks of pig iron metal are lower than makers have known 
for several years, and there is no prospect of much increase at 
present, the current output being readily absorbed at the forges 
and foundries. For foundry qualities quotations are firmer than 
ever. Staffordshire all-mine cold-blast was 97s 6d. for forge, and 
1023, 6d. for foundry, All-mine hot-air forge was 55s, to 60s., 
and foundry, 603. to 65s. Part-mine forge was 47s. 6d., and 
foundry 50s. to 52s, 6d., and for special sorts 553., while cinder 
forge was 383, to 39s., and foundry 40s. to 41s. 6d. Best Derby- 
shire foundry pigs were from 50s, upwards, Northampton forge 
metal was in good sale at 43s, at stations, and Derbyshire forge 
realised 44s, ; 

In the steel trade plenty of orders were reported, and the pro- 
duction is being gradually extended as well of Siemens-Martin 
and of Bessemer steel. Steel prices were firm this afternoon, not- 
withstanding the keen competition of Cleveland and Scotch steel 
makers, but they were not quite so stiff as before the engineers 
strike, which has intensified the Northern strife for Midland orders, 
Bassemer blooms and billets were £4 10s, to £4 15s,, and Siemens 
penicony £4 15s, to £5, and steel bars were £6 23, 6d, to £6 5s. at 
works, 

In the black sheet trade there is no improvement, black doubles 
selling this afternoon at £6 53., and even less, which makers declare 
to be a losing price. Itis not surprising, under the circumstances 
that the number of mills at work is gradually lessening, or that 
this week the failure of one of the firms should have to be 
announced, M 

The leading “list” houses reported themselves firm, but it 
appears that the production of marked bars is still limited, owi0g 
to the increasing use of steel. But some of the Tipton and 
Wednesbury firms have been exceptionally busy of late, owiag to 
good orders from Australia, and large requirements from Govern- 
ment dockyards, Marked bars were firm on the £7 10s basis. 
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] rs ranged from £5 123, 64. for ordinary nut purposes, 
Unmet or bolt-making and blacksmiths’ use. Good marked bars 
wore £6 to £6 bs builders b 1 t 

Railway carriage and wagon builders have a very large amoun 

rk under execution, and it is a long time since they were so 
q situated. Amongst the work in hand is a contract of the 
be e of £70,000 for sixty bogie carriages for the new continental 
: = of the London, Chatham, and Dover Railway, another of 
95,000 for a number of special saloons for the South-Eastern 
itway and various rolling stock of a considerable value for the 
Manchester, Sheffield, and Lincolnshire extension, The foreign 
orders are also of considerable value. — ay 

This week the Mechanical Institution of Engineers have been 
bolding their third annual summer meeting in Birmingham, under 
the chairmanship of Mr. Windsor Richards, president. The 
attendance numbered upwards of 300, and the proceedings have 
been unusually interesting, owing to the circumstance that it was 
also the jubilee meeting of the Institution. But as a full report 
of the meetings will no doubt appear in other pages I refrain 
from any further comment here, : ; ae 

Messrs. W. and J. Player, engineers, of Linnel-street, Birming- 
bam, have just completed a machine for building bicycle, tangent, 
and other wheels, without the aid of skilled labour. Several of 
the leading cycle manufacturers of Birmingham have inspected 
the invention, and expressed the opinion that it will do what is 
claimed for it—make an absolutely true wheel. The invention is 
by J. H. Player, of the firm of Player Brothers, cycle manu- 
facturers, Coventry. 2 5 : 

The Birmingham electrical manufacturers are interested in a 
change which has recently been made by all the railway com- 
panies serving the district in the rate for the carriage of iron and 
steel articles, marked ‘‘C ” in the classification, to Birkenhead, 
Liverpool, and Garston. Hitherto there has been a uniform rate 
of 10s. per ton for ten-ton lots, and this included collection and 
delivery. The new rate applies to four-ton lots, and up to ten 
tons, and is 8s, 4d. per ton—a reduction of 1s, 8d.—but this is 
only the station-to-station rate. For ten tons and upwards the 
rate will be as in the past, 10s. per ton, and will include collection 
and delivery alongside vessel at Liverpool. 

The strike in the wrought iron nail trade of the Halesowen 
district for zn advance of 10 per cent. in wages still continues, and 
there is every prospect of its extending to the makers on the 
Black Country side. Masters declare that there is a great deal of 
underselling going on, and that higher wages without combination 
amongst the makers is im ible, 

Messrs. Geo, N. and T, B, Adams, of the Mars Ironworks, 
Wolverhampton, have purchased the business of the Cleveland 
Ironworks, Stonely Fields, also situated in Wolverhampton. The 
latter were formerly carried on by the late Councillor Isaac J. 
Jenks. The works will be carried on by the same management 
as hitherto. 

At the annual meeting of the Electric Construction Company, 
of Wolverhampton, the accounts showed a profit on the eleven 
months of £17,400, to which was added £13,300 brought forward. 
An ordinary dividend at the rate of 6 per cent. per annum was 
declared, and £16,500 was carried forward to next year. The 
chairman, Sir Daniel Cooper, said the accounts showed general 
progress and development, They had been producing more work 
and at less cost. Since the report was printed they had secured 
the contract for the electrical equipment of the Halifax tramways. 
The company now possessed a depreciation fund of £18,000. 

For now twenty-six years the department of engineering—civil, 
mechanical, and electrical—has existed at Mason College, Bir- 
mingham, during which time large numbers of students have 
received a complete training, extending over two or three years. 
Anew mechanical equipment of the college in certain of its depart- 
ments is now necessary, and an appeal is being made to the 
ublic for funds, It is pro , in particular, to lay down a 

-ton testing machine by Messrs. Joshua Buckton and Co., of 
Leeds ; an experimental steam engine, by Messrs. Ruston and 
Proctor, of Lincoln, fitted with a special Lancashire boiler by 
Messrs. Danks and Co., Birmingham ; and a gas engine by Messrs. 
Tangyes Limited, Birmingham, together with several machine 

tools and other subsidiary testing apparatus. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—A continued unsettled feeling with regard to the 
future, with a consequent restriction of buying, remains the 
position generally throughout the iron trade here. Opinions are 
so altogether conflicting as to the possible outcome of the engineer- 
ing trade dispute astoafford ample justification for buyers declining 
to operate, except when they have some very Fxg | requirements 
tocover. Representatives of the engineering firms actually involved 
in the lock-out and strike maintain quite as resolute an attitude as 
at the outset, and express themselves confidently as to the ultimate 
result of the present struggle, but amongst what may be termed out- 
siders the belief seems to be very prevalent that the employers 
will have to give way, and that although the lock-out may be kept 
on for a few weeks, there will be a gradual falling off amongst the 
employers, and that the men will, as on previous occasions, succeed 
in enforcing their demand. For this tolerably widespread opinion 
the federated employers are perhaps to a considerable extent them- 
selves responsible, ‘The local official representatives of the work- 
men are active enough in giving pablicity to their side of the 
question, and to everything that tends to show that the masters 
are losing ground, or that their position is not so strong as repre- 
sented; on the other hand, the employers’ officials show what 
appears to be a needless amount of reticence as to anything which 
concerns their own side. The consequence is, the general public 
get mainly the men’s view of the situation, and form their concla- 
pace Rr naggeig = From what I can gather, however, the pro- 
babilities, as I have previously indicated, point to a very stubborn 
fight, and so far I see no reason to alter my first estimate, that in 
all possibility it may be prolonged over a couple of months, 
or perhaps over the next three months, 

Only a very slow sort of business generally continues to be put 
through on the iron market here. Prices are without material 
change from last week, but where buyers have orders to give out 
they apparently expect to place them at lower prices. Lancashire 
pig iron makers are easier, and although still a. nominally 
46s. 6d. for forge, to 483, for foundry, less 24 delivered Manchester, 
they are prepared togive way on these figures where actual orders 
arein question, In forge qualities especially they have to meet 
the competition of Lincolnshire at the reduced rates, District 
brands remain as last quoted, averaging 42s. 64. for forge, to 
44s, 6d. for foundry Lincolnshire, and 463. 64, to 47s. 6d. for 
foundry Derbyshire net delivered Manchester, The reduction 
of 1s. per ton in Lincolnshire has brought forward a few 
buyers who have been holding back, but now these have covered 
their requirements there is a cessation of further inquiries. Out- 
side brands offering here are about as last quoted, but the tone 
Is easier, if anything; makers still ask 49s, 4d. to 493, 10d. net 
for good named foundry Middlesbrough, delivered by rail Man- 
chester, but ordinary G.M.B. has been sold in this market at 
47s, 7d. net cash, “Scotch iron is obtainable at 46s, 3d. for 
Eglinton and Glengarnock, delivered Lancashire ports, and 483. 6d. 
Manchester Docks, with Middlesbrough quoted about 48s., and 
American pig iron 47s, at the docks. 

In the finished iron trade makers still quote late rates, on the 
basis of about £5 15s, as the minimum for Lancashire bars, and 
£5 17s, 6d. to £6 2s, 6d. for North Staffordshire qualities, and 
& moderate business has been put through, but this is gradually 
falling off, Sheets remain at about £6 15s, to £7, and hoops at 
the Association list rates of £6 10s, for random to £6 lds. for 
Special cut lengths, delivered Manchester district, and 2s, 6d, less 
for shipment, 


; sufficient to meet requirements prices are s 





The position in the steel trade is one of a continued weakening 
tendency so far as prices are concerned. Ordinary foundry hema- 
tites can be bought without difficulty at about 56s, 64. to 57s., less 
24; local stsel billets are not quoted more than 47s. 6d. net; 
steel bars £6 33. 6d., and boiler plates £6 53. to £6 7s, 64., delivered 
Manchester district. 

The metal market is much as reported last week, manufacturers 
being still kept going with orders they have in hand, but not book- 
ing much new business in the wayjot fittings and other material 
for engineers’ requirements. Taey are, however, still in a position 
to maintain prices, and list rates remain unchanged. 

Although the strike and lock-out are now in full swing—a couple 
of weeks having passed since the first notices expired—it can 
scarcely be said that engineering operations are more than partially 
suspended. The firms who have locked out, and where, of course, 
the men have been withdrawn on strike, are making, with more or 
lees success, every effort to keep their establishments going. In 
most cases they have still a fair number of men still in the shops, and 
new hands are being gradually got in from other districts. Judging 
from the fact that no very considerable falling off is reported on 
’Change in the delivery either of iron or fuel at the works where 
the men are on strike, it would certainly seem that in most cases 
they are still managing in some way or other to carry on operations, 
So far as engineoring establishments are concerned that are not 
involved in the dispute, these are of course running at the full, 
and there are complaints that one or two firms have been taking 
advantage of the situation to secure extra workmen from those 
who have come out on strike. Taking the position all through no 
real change can at present be noticed, all branches having plenty 
of work in hand, but the future prospects of trade are not unlikely 
to suffer if the strike is prolonged. Continental firms are not at 
all slow in taking advantage of the present position, and I hear 
reports on Change that already a considerable amount of work has 
gone abroad that would otherwise have been placed with engineers 
in this district. 

A pneumatic brake of simple design and specially suitable for 
motor cars or vehicles generally is being introduced by the 
Pneumatic Brake Company, Limited, Manchester. This device 
consists of an air-pressure pump, underneath the coachman’s boot, 
connected by a copper tube to a brake on the wheel. The brake 
is operated by pressing the foot upon a lever attached to the 
pump, and the air from the pump rushes through the tube, and 
is forced into a pad fitted on the brake. The inflation of this pad 
forces a rubber block—which is fitted in an iron shoe—on to the 
wheel. The arrangement can be fitted either to pneumatic or 
iron-tired wheels, and no matter what weight is in the carriage it 
does not alter its position, 

Messre, Lancaster and Tonge, Limited, who have recently been 
carrying out an extension of their works, have erected a new two- 
storey wing adjoining the railway. This wing is built with 
galleries on each side, on the principle now so common in engineer- 
ing works, and has been equipped with a full complement of lathes, 
and the necessary milling and other machines suitable for deal- 
ing with their special metallic packing trade, now an important 
part of the firm’s business. A testing plant for the ‘‘ Lancaster” 
steam traps, &c., has also been put down, capable of testing at 
all pressures up to 250 Ib. per square inch, 

For all the better qualities of round coal an extremely slow 
demand continues to be reported ; but this is not more than might 
be expected, ay as the season of the year, and although 
collieries, taking them all through, are scarcely working more than 
four days per week, with stocks accumulating, the — is not so 
unsatisfactory as present appearances might indicate. In the 
open market the better qualities of round coal are perhaps 
somewhat irregular, special prices being taken for temporary 
sales; but, for the most part, list rates are being well 
maintained, and it is exceptional where collieries have 
quoted any official reduction, The lower classes of round coal 
still move off moderately for iron making, steam and general 
manufacturing purposes, the engineering trade dispute not having 
yet appreciably affected requirements of consumers, and for 
inland sales prices are steady at about 6s. to 6s. 3d. for ordinary 
descriptions at the pit mouth. The important gas coal and loco- 
motive fuel contracts are now generally settled, and this branch 
of the coal trade has perhaps deen the most disappointing owing 
to the inability of colliery proprietors to secure any very material 
advance upon the excessively low figures ruling last year. 

Early on in the season attempts were made to get advances of 
3d. to 6d. per ton upon contracts for the ensuing twelve months, 
but with very little success, and contracts generally have had to 
be accepted on pretty much the same basis as last year, averaging 
6s. to 6s, 3d. for ordinary Wigan 4ft. coal, and 7s, to 7s. 3d. 
for the better qualities of Arley gas coal. Much the same applies 
to locomotive fuel, the railway companies having been able to 
cover their requirements at about 5s 9d. atthe pit. Engine fuel 
continues in active request, and although supplies are generall. 

y at recent full 
rates, averaging about 3s, 6d. for common slack, 3s, 9d. to 4s, 3d. 
for medium, and 4s, 6d, to 5s. for better qualities at the pit- 
mouth, with perhaps some slight advance got upon long forward 
contracts over the ensuing twelve months, 

There is a fair demand for shipment, but prices are not quite 
so firm, and ordinary steam coal is obtainable at about 6s. 3d. to 
6s. 9d., delivered Mersey ports, 

Barrow.—There is not much change to note in the condition of 
the hematite pig iron trade. The demand is more steady and real 
than would be thought possible in view of the engineering crisis, 
which has undoubtedly helped to check trade. Makers are very 
fully sold forward, and are keeping 38 furnaces in blast as com- 
pared with 37 in the corresponding week of last year. Prices are 
steady at 493, to 52s, for mixed Bessemer numbers net f.0.b., with 
warrant iron at 46s, 10d. sellers net cash, buyers 46s, 94d. per ton. 
Stocks have been cleared during the week to the extent of 2845 
tons, leaving stocks still on hand at 220,704 tons. In forge and 
foundry iron business is a, nil, but the consumption of 
Bessemer iron is brisk, and likely to remain so. 

There is continued activity in the local iron ore trade, and the 
d d is well maintained for native qualities, which range in 
value from 9s. for common, to 10s, and 11s. for good ordinary, 
and 14s, 6d, for best screened samples net at mines. In Spanish 
ores @ fairly active trade is being done, as supplies are required 
locally to supplement the output from local mines, Irish ores are 
also used to some extent for mixing purposes at the smelting 
furnaces in this district, 

In the steel trade the business doing is fairly good, but orders are 
not so plentiful as they have been, nor could makers undertake 
much new business requiring early attention. Heavy rails are in 
very liberal output, and orders are held for forward delivery to a 
large extent. Prices show no change, heavy rails being at 
£4 12s 6d. per ton. Steel plates are in steady demand locally, but 
the general demand remains very quiet. Mills, however, are very 
fully employed both on light and heavy plates. Other branches 
of the steel trade are steadily employed, and orders are being 
offered to a liberal extent. 

Shipbuilders are not so busy as they have been. They have 
very little work in hand on cia. t, but are well off 
for Admiralty work, and expect soon to add additional orders for 
warship construction. Much satisfaction is expressed in Barrow at 
the amalgamation of the Maxim-Nordenfeldt Gun Company with 
Messrs, Vickers, Son, and Co., the new owners of the Naval Con- 
struction and Armament Company’s works at Barrow, because it is 
felt that this will mean greater activity for the great shipbuilding 
works at Barrow. Messrs. Vickers will be all the better able, in 
the acquisition of the Maxim-Nordenfeldt, to take in hand orders 
for any type of warship, and complete the same by their own 
resources in every department. 

In coal a quiet tone still prevails, as well as keen competition 
and a low range of prices, Coke is in steady request at full 
prices, 

Shipping is fairly busy. The exports from West Coast ports last 














week represented 6933 tons of pig iron and 8534 tons of steel, as 
compared with 4540 tons of pig iron and 15,811 tons of steel in 
the corresponding week of last year, being an increase of 2393 
tons of pig iron and a decrease of 7277 tons of steel. The 
aggregate shipments this year total up to 249,936 tons of pig iron 
and 251,438 tons of steel, as compared with 183,021 tons of pig 
iron and 301,094 tons of steel in the ——— period of last 
year, an increase of 66,915 tons of pig iron and a decrease of 
49,656 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Business in the South Yorkshire coalfield is much quieter this 
week. The fine weather is causing a steady shrinkage in household 
fuel. The metropolitan trade is maintained at about an average, 
both the Midland and Great Northern Companies a fair tonnage, - 
chiefly in the higher classes of coal. From the other markets the 
demand has also fallen considerably, and stocks are increasing at 
the pits, although they are not so large as they were a year ago. 
Quotations are unchanged, and best fuel sells well, while the 
secondary qualities are poor in request. Best Silkstones make 
from 7s, 9d. to 8s. 3d. per ton ; ordinary, from 6s. 9d. per ton ; 
Barnsley house, from 7s. 3d. to 8s. per ton; common coal, from 
5s. 6d. perton. There isan excellent request for steam fuel from all 
markets. A full tonnage is being sent tothe Humber ports. Prices 
are steady, but not strong, and contracts are being accepted at 
lower rates than were expected. Barnsley hards sell at 63. 9d. to 
7s. 64. per ton ; secondary sorts, 63. per ton. Gas coal moves off 
rapidly, and prices are steady. A similar remark applies to engine 
coal, although signs of oe oe are visible, and values are not 
very firm. Nuts make from 5s. 6d. per ton ; screened slack from 
33, 6d. per ton; pit slack from 1s. 6d. to 23, per ton. Coke is in 
good request, and values are firm. Ordinary from 8s. 6d. to 103 
per ton ; best qualities from 11s. to 12s, per ton. 

The majority of the heavy trades continue to be busy. Makers 
of railway material, such as springs, axles, tires, and buffers, are 
full up with work, the demand being satisfactory from both the 
home and foreign railway companies. Orders for engines and 
similar railway material continue to be freely placed. The Colonies 
are also ordering largely in springs, &c., while smaller lines are 
coming in from India and South America. Makers of boilers, 
stationary engines, and similar productions are actively employed, 
with every prospect of a continuance of good trade. Specialities 
in boiler work are also freely called for, 

In the armour mills the work, in addition to the orders for the 
British Government, include plates for Chili, Sweden, and Japan. 
Shot and shell are also in good request, with gun forgings and 
specialities in ordnance, 

Iron is rather weaker and very little business is doing. Hema- 
tites, East Coast, make 56s. per ton, and West Coast 59s. per ton, 
forge iron 41s. 6d. per ton, all at Sheffield. The weakening in the 
call from the Birmingham district, owing to the languor in the gal- 
vanised steel trade, affects prices of forge iron. The demand from 
South Africa, which fell off very seriously a month or two ago, is 
now reviving a little, but there will be no brisk business there until 
confidence is fully restored. 

A hopefal feeling pervades the lighter staple trades. July and 
August are usually reckoned slack months, Cutters of material 
for handles for table cutlery, however, state that the half year has 
opened well. One of the largest cutters reports that he has as 
much work on hand as he can accomplish. 

The ivory sales are taking place at London and Antwerp this 
week. There is a good supply, and it is expected that prices will 
be easier; but the figures are not obtainable at the time of 
writing. Owing to the increasing dearness of ivory, celluloid and 
other substitutes are being used in greater quantities than at any 
previous period in the Sheffield trades. 

Messrs, Vickers, Sons, and Co., Limited, River Don Works, Sheffield, 
have just completed the arrangements—subject, of course, to the 
approval of the shareholders in both companies—for the acquisition 
of the Maxim-Nordenfeldt Gun and Ammunition Company, 
Limited. In the circular issued to the shareholders it is stated 
that the directors, in view of the very satisfactory success of 
the company in the manufacture of large guns, have thought it 
both desirable and necessary to extend this branch of the business 
to all sizes and natures of guns, their mountings, and ammuni- 
tion. This has led Messrs, Vickers to enter into the ‘‘ protracted 
negotiations,” which has at len terminated in an agreement 
to acquire the entire business and assets of the Maxim-Nordenfeldt 
Company. The terms of the purchase are that Messrs, Vickers 
deliver to the other company 700,000 £5 per cent. preference 
shares of £1 each, ranking next after the existing preferred 5 per 
cent, stock, and 233,334 ordinary shares of £1 each. The divi- 
dends will not begin to accrue on these shares until the lst January, 
1898, but in lieu of dividend from the 30th September, 1896, to 
the 3lst December, 1897, the shareholders in the Maxim Company 
will receive payment at the rate of 5 per cent. per annum on 
their holding for that period. Messrs. Vickers have also d to 
provide the funds ne to pay. off the outstanding £400,000 
debenture stock of the Maxim-Nordenfeldt Company, Extra- 
ordinary general meetings to confirm these arrangements will 
shortly be held. The Maxim-Nordenfeldt Company has also issued 
a circular to its shareholders intimating the terms of the proposed 
amalgamation, and the reasons for it. 

In this connection it may be mentioned that Messrs. Vickers, 
Sons, and Co., have just had a very successful trial at Woolwich of 
the new design of 6in. gun, manufactured by them and fitted with 
the company’s patent breech mechanism. The velocity obtained 
was remarkable, being nearly 2800ft. per second with the service 
charge, and 2950ft. with the proof charge. Further trials are to 
take place at Shoeburyness, on which will probably depend the 
adoption of the design for general use in the service, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A QUIETER state of affairs than that at present existing has not 
been reported in the trade of this district for some years, in fact 
buying is practically suspended for forward delivery, and very 
little needs to be bought for early delivery. Consumers abroad 
are almost as backward just now about purchasing as home users 
themselves, though as a matter of fact the engineering strike, 
which is injuriously influencing the home trade, does not apply to 
the foreign ; still the idea is that prices will be lower if the diffi- 
culty is a prolonged one, as it promises to be, and buyers hold off 
in order to take advantage of this. There is no inducement to 
buy for delivery ahead, when so much uncertainty exists as to the 
future, and accordingly there is less iron and steel being ordered 
now than at any time during the last five years. The shipyards 
are kept in full operation yet, notwithstanding the stoppage in the 
engineering industry, but they cannot continue long in this position 
if the dispute is not soon settled ; in fact some of the shipbuilders 
are asking for the postponement of deliveries of iron and steel which 
they have ordered, and work at the rolling mills in consequence is 
not so regular as it has been for two years past, indeed one of the 
leading Stockton plate-making firms has found it necessary to close 
a mill already. 

The export trade in pig iron from the Cleveland district has 
been rather unfavourable this month, and the deliveries on this 
account have been smaller than in any month this year, except 
January and February. 

Makers have this week been quoting generally 39s, 9d. per ton 
for prompt f.o.b, deliveries of No. 3 Cleveland g.m.b. pig iron and 
merchants have sold small lots at 39s. 6d., that being the lowest 
that has been taken. It is difficult to get at the price for forward 
delivery. Cleveland warrants have been almost stationary for the 
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last fortaight, about 59s. 3d. cash. No. 4 foundry is firm at 39s, 6J., | 51s. 6d.; No. 3, 49s.; Carron, at Grangemouth, No, 1, 623.; No, 38, ; Swansea Valley. A‘ the Upper Forest the ceven furn 
Mixed numbers of | 48s. 6d. produced 1400 tons. At the Duffryn, Pontardawe, Landore po 


grey forge 393. 3d., mottled and white 393. 
East Coast hematite pig iron are realising 49s. per ton for early 
sony, and neither makers nor merchants are asking less, 
especially in the face of advancing prices for ore. Rubio ore is 
very firm at 14s. per ton delivered at wharves on the Tees or Tyne, 
and the upward tendency in the price is due to the advancing 
freights, which, in their turn, are higher for two reasons—steamers 
are scarcer, and in addition the Spanish dues on iron ore have 
been put up, and these dues have to be paid by the ship. Ten 
per cent, is to be put upon the port dues, both for loading and dis- 
chargiog. The navigation dues on steamers loading ore have also 
been raised from 20 to 25 cents. 

One of the hoist engines at the Skinningrove Ironworks broke 
down on Friday last, a bolt giving way and leading to the de- 
struction of a spur wheel; in consequence of this one of the 
— has had to be stopped this week until the damage was 
repaired. 

rices of finished iron and steel are maintained, but manufac- 
turers find it more difficult than for several years to secure specifi- 
cations, the falling off being undoubtedly due to the engineers’ 
strike. Steel ship plates are already suffering from the effects of 
this dispute, as on account of the cancelling or postponing of 
orders the manufacturers have to seek work elsewhere, and they 
are now generally willing to sell at £5 less 24 per cent. f.o.t., while 
iron ship plates realise 2s. 6d. per ton more than that. Steel shi 
angles are at £5 23. 64,; steel engineering angles, £5 7s. 6d.; ani 
iron ship angles, £5, all less 24 per cent. f.o.t. Common iron bars 
are steady at £5 5s. less 24 per cent., and producers report a good 
export demand, but there isa distinct falling off in specifications 
on engineering account. Heavy steel rails are firm at £4 10s. net 
at works. Shipments of finished iron are good this month from 
the Tees; they have reached over 34,000 tons. This year’s exports 
have been 20 per cent. in excess of those of last year, and, in fact, 
are almost the best on record. 

The return of Mr. Waterhouse to the Conciliation Board show- 
ing the quantity of manufactured iron delivered by North of England 
firms, and the average net price realised therefor during May-June, 
must be regarded as disappointing, seeing that the advance in the 
prices has only been about 24d. per ton on March-April, whereas 
the men in the Midlands in accordance with their sliding scale have 
had their wages raised 2} per cent. for August-September, an 
average price of £6 3s, 2d. having been obtained, the average in 
this district being £5 1s. 34d., the difference being due to the 
fact that the Midlands produce a larger proportion of the lighter 
and dearer sections of iron. Mr, Waterhouse’s return is as 











under:— 
Sales during the two months ended 30th June, 1897. 
Percentage verage 
Description. Weight invoiced. of net selling price 
total. per ton. 
tons cwt. qr. Ib. S «.- é. 
Rails = 580 6 2 14 1°94 4 17 7°02 
Plates - 11,693 11 0 25 42°71 4 18 1°36 
Bars . - 11,464 1 2 16 ~«.. 41°92. 5 5 6°91 
Angles 3,660 0 1 22 .. 13°38 4 18 6°75 
27,847 19 8 21 100°00 5 1 8°51 


The total average as compared with the previous two months has 
only advanced 7 Rails increased 10d. in value; plates, 
1s, 1°36d.; bars, 1:71d.; and angles, 3°45d. The deliveries of bars 
declined about 1500 tons, and that class of iron formed only 42 per 
cent. of the total, whereas in March-April it was 46°64 per cent. 
But the output of iron plates, under which heading is also classed 
the sheets, was increased, so that it formed 42? per cent. of the 
total, instead of 39°31 per cent. as in the previoustwo months. The 
production of sheet iron in the North of England has been en- 
larged by the opening of new mills at Stockton. The advance in 
realised prices since the commencement of the year has only been 
2s. 3d., and from the minimum of June, 1895, it has been 7s. 2d. 

The Committee of Lloyd’s are mage to establish a signal- 
ling station at the mouth of the Tees, and to-day the represen- 
tatives of that organisation are to visit the river and make an 
inspection of sites for the station. 

e Associated Chambers of Commerce are to visit Middles- 
brough in September at the invitation of the Chamber in that 
town, and it is proposed that among the excursions there shall 
be one for which the Tees Conservancy Commissioners will 
arrange to view the improvements that have been made in the 
river. The steel works of Messrs, Bolckow, Vaughan, and Co., 
at Eston, will also be visited, as well as the leading engineering 
works, and Messrs. Bell Brothers’ Clarence blast furnaces. 
Visits will also be made to several of the Cleveland ironstone 
mines. 

Mr. David Evans, general works manager of Messrs. Bolckow, 
Vaughan, and Co. (Limited), has been elected a member of 
Lloyd’s Committee to represent England and Wales. The Com- 
mittee has decided to considerably reduce the charges for testing 
iron and steel. 

The trade is very active in the steam and gas coal branches, and 
pits are in very full operation. Shipments are large, and 83, 94. 
per ton, f.o.b., is readily obtainable for best qualities of steam 
coal, while best Durham gas coal is at 7s, 6d. per ton, f.o.b. 
Coke is rather easier in price, blast furnace coke being sold on 
the average at 133, 3d., delivered equal to Middlesbrough, while 
foundry coke is between 17s, and 19s, The application of the 
Darham miners for 10 per cent. advance in wages cannot be con- 
sidered by the masters as long as the strike at the Ouston 
Colliery continues. That strike, which is going on with the 
sanction of the men’s association, is for the purpose of coercing 
non-union men into the union. It is a curious method of 
gaining members—to punish the owner of the colliery because 
some of the men he employs do not see their way to join the 
union, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been comparatively little doing this week in the 
Glasgow iron market. The Fair Holidays are only just over, and 
many holiday-keepers have just returned, and not had time to 
resume their wonted occupations. Consumers of iron have not 
found it necessary to come into the market as yet in any numbers, 
and there are no attractions to the speculator. While users of 
iron are known in many cases to have good contracts on hand 
requiring considerable supplies of raw material, they are inclined 
to purchase only to meet present wants, and await the issue of the 
present uafortunate dispute in the engineering trade. An excep- 
tionally small business was done in warrants. Scotch iron sold at 
44s, to 43s. 1ld., and back to 44s, cash, and at 42s, 24d. to 42s, 1d. 
one month. Cleveland warrants were very dull. One or two lots 
changed hands at 39s, 3d. cash, 39s, 4d. for delivery in seven days, 
and at 39s, 5d. one month. There was little or no spot demand 
for Cumberland iron, but limited purchases were made, 46s. 10d, 
fourteen days, and 463, 10d. to 46s, 11d. one month. Middles- 
brough hematite practically met with no demand. 

The output of Scotch pig iron is maintained, there being 40 
furnaces producing hematite, 34 ordinary, and 6 basic iron, e 
total of 80 thus in operation in Scotland compares with 75 at this 
time last year. : 

Scotch pig iron is quiet, both as regards ordinary qualities and 
the special brands, and the prices are in some cases lower than last 
week :—Govan and Monkland, Nos, 1, are — f.o.b. at 
Glasgow, 44s. 9d.; No. 3, 44s. 3d.; Carnbroe and Wishaw, Nos. 1, 
453,; Nos, 8, 44s, 6d.; Clyde, No. 1, 50s.; No. 3, 47s.; Calder 
and Summerlee, Nos, 1, 5ls.; Nos. 3, 47s. 6d.; Gartsherrie, No. 1, 
51s. 6d.; No. 3, 47s. 6d.; Coltness, No. 1, 51s. 9d.; No. 3, 48s; 
Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No, 3, 45s.; Eglinton, 
at Ardrossan or Troon, No, 1, 47s.; No, 8, ; Dalmellington, 
at Ayr, No. 1, 47s.; No, 3, 45s, 6d.; Shotts, at Leith, No, 1, 





The shipments of pig iron were just about the same in amount 
as last week, being 5344 tons, compared with 5338 in the preceding 
week, and 6069 in the corresponding week of last year. Of the 
total, 2385 tons were dispatched abroad, and 2959 sent coastwise, 
The total shipments from the beginning of the year to date have 
been 155,651 tons, being 6884 tons less than in the corresponding 
period of last year. Stocks of pig iron at Glasgow in the warrant 
stores amount to 353,359 tons, being 194 tons less than in the 
preceding week, and a decrease of 9733 since the beginning of the 


ear, 

. Scotch hematite is beginning to go a little more freely into use, 
and is quoted 51s. per ton, delivered on railway trucks at the steel 
works. 

In the malleable iron department business is showing a little 
more animation, but there is much room for improvement. The 
favourable reports from several English centres have had a some- 
what encouraging effect in the West of Scotland this week, and it 
is probable that business may be better in the next few weeks, 
The engineers’ lock-out has to be taken into account, however, and 
it must seriously hamper business in finished iron, unless it is 
speedily settled. The steel trade is also threatened by the lock-out ; 
but in the meantime most of the works have specifications sufli- 
cient to keep them running for some time. 

As was to be expected, the coal shipments are considerably 
reduced, owing to the holidays. The total quantity dispatched 
from the Scottish ports was 129,932 tons, against 172,533 tons in 
the preceding week, and 136,163 tons in the corresponding week of 
last year. The falling off in the exports was chiefly at East Coast 
ports, The Glasgow coal market is fairly active, and prices show 
no change from those last quoted. There has been a good business 
in the Ayrshire coal trade, at steady rates. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mr. D. A. THomas, M.P., is reeolved not to let the control-of- 
output scheme die without a bitter struggle. He has been inter- 
viewed this week by local journalists, and in the course of a 
py my! conversation said the defeat was due to the action of some 
of the Sliding Scale Committee, and that this defeat could not have 
been more skilfully planned. He urged the men now to take 
prompt action, and they would secure 20 per cent. advance next 
year. Two courses were open to them, pet to stop work a day 
a week, as is done in some colliery districts, or to stop for an 
indefinite period until the market recovers. He thought the plan 
of stopping certain days was simplicity itself. If after the adop- 
tion of the scheme employers put forward a more suitable one, 
the action of the men could be stopped. 

Inthe course of the interview, Mr. Thomas deprecated the 
resort toa strike, or the abandonment of the sliding scale. The 
latter, he said, would create a division in the ranks of the men 
themselves, and would be deplored by the outside public. The 
hon. member is evidently fully persuaded that if the control of 
the output is not a curative for most of the evils of the coal trade, 
it goesa long way towards that end. He remarked that if the 
workmen can, by working less at their laborious and dangerous 
calling, earn more without prejudice to their employers, and by in- 
creasing their spending power, add to the general prosperity of the 
district, no one in South Wales will have much ground for 
compiaint. 

‘*Coal is brisk, iron and steel dull,” is the prominent comment 
of late with regard to staple industries. Last week Cardiff shipped 
320,000 tons of coal, and every indication was given of a con- 
tinuance. This week business with some notable ship- 
ments—5000 tons to Colombo, 7000 tons to Colombo, 4200 tons to 
Vera Cruz, 4000 to Sourabaya, 5000 tons to Port Said, 4700 to Monte 
Video ; Newport also began well with 4000 tons to Rio. Newport 
coal shipments last week were 64,827 tons foreign, and 20,678 
coastwise. Swansea total was close upon 42,000 tons, the chief 
customers being France, Spain, Italy, Germany and San Francisco, 

The tone of the coal market, Cardiff, is slightly easier as regards 
best steam and seconds, and a shade easier for smalls, but as 
stems are well filled for the next four weeks, sellers are holding 
out for the ful] quoted prices, These, mid-week, were as follows: 
—Best steam, 11s, to 11s, 3d.; seconds, 10s. to 10s, 3d.; dry, 93. 3d. 
to 9s. 6d.; best Monmouthshire, 93, 3d. to 9s. 6d.; seconds, 8s, 9d. 
to 93.; best small steam, 63. 3d.; seconds, 5s, 9d. to 6s.; inferior 
from 5s. 3d. House coal remains, both as regards demand and 

rice, at its ordinary level. Best is quoted at 93. 3d. to 9s. 9d.; 
Yo. 3 Rhondda, 11s.; brush, 93. 3d. to 93. 6d.; small, 7s, 9d. to 8s.; 
No. 2 Rhondda, 7s, 9d. to 83.; through, 6s. 9d. to 7s.; small, 5s, 9d, 


Swansea prices are little altered. Anthracite, 11s. to lls. 6d.; 
best seconds from 9s.; ordinary, 8s. to 8s. 6d.; culm unchanged ; 
steam, 93. to 1ls.; seconds, 93. to 9s. 6d.; small, 4s. 9d. to 53. 6d.; 
house coals, No. 3 Rhondda, 10s. to 11s. 6d.; through, 8s, 61. to 
93; small, 7s. to 7s, 64.; Rhondda No. 2, 8s, 6d. to 93. 64.; 
through, 6s. 6d. to 7s,: small, 5s, 3d. to 53. 64. 

There has been a good deal of discussion of late in leading 
Cardiff circles with regard to shipbuilding on a large scale. This 
comes to the front periodically, and has since the starting of the 
new Dowlais Works, though in the opinion of close observers of 
the situation the ‘‘pear is not yet ripe.” Some important notes 
upon this matter may be expected next week at the visit of the 
Iron Institute. I see that ther new st for Cardiff was 
launched this week at Richardson’s, Duck, and Co., Stockton-on- 
Tees. This was built for Messrs. Anning. Length, 340ft.; 
breadth, 43ft.; depth, 25ft. 8in. Her engines, triple-expansion 
type, will be supplied by Messrs. Blair and Co. 

The strike of Cardiff deal-carriers is practically at an end. 
About 120 resumed work on Wednesday, and it is reported that 
the new hands are leaving. 

Next week the machinery, loose plant, &c., at Gilfach Colliery, 
Gwys, Swansea, will be dispersed by auction. The effects include 
a horizontal winding engine, a vertical engine, donkey engine, 
vertical boilers, two screens, &c, This week a great quantity of 

lant was sold at the Cardiff Corporation Waterworks, midway 

tween Merthyr and Brecon. This is one of the final steps for 

the ending of present labours. In a few years it is estimated 
preparations will again begin for extension, as Cardiff advances in 
population. 
Pontymister Steel and Tin-plate Works, near Newport, Mon., 
are advertised for sale. Also, I note, as fixed for this week, the 
- of Cardiff Chemical Works, East Moors, with a lot of valuable 
plant. 
The navvies’ strike at Barry took a peculiar turn on Tuesday, 
eighteen masons, fourteen labourers and gangers, and twelve car- 
penters returning to work under police protection. The engineer- 
ing strike is cramping trade, and lessening bookings for future 
delivery. 
Latest iron and steel prices are as follows:—Swansea, pig, 
Glasgow warrants, 433, 1ld.; Mddlesbrough, 393, 4d.; hematite, 
47s, 6d.; Welsh bar, £5 5s. to £6; sheet iron, £6 7s, 6d. to 
£6 12s, 6d.; steel sheets, £6 7s, 6d. to £6 10s.; steel rails, heavy, 
£4 10s. to £4 123. 6d.; light, £5 7s. 6d. to £5 10s.; Bossemer 
steel bars, £4 2s, 6d.; Siemens, the same. It was reported incor- 
rectly a day or two ago that prices had dropped to £4. Tin-plates, 
Bessemer cokes, 92. 64. to 9s. 74d.; Siemens, 93. 9d. to 10s.; ternes, 
18s, 6d. to 19s, 6d.; best charcoal, 12s, to 12s, 3d, Block tin, 
£61 10s. to £62. 
The number of tin-plate mills reported as going is 260, oat of a 
total ofabout503, Thisreduces the possiblemake toorne-half. In the 
Briton Ferry district the same number of mills were at work last 
week as usual, Last week’s shipments were a little under make, 
thus leading to a small increase of stocks, 








A fair amount of briskness characterises the make of steel in the 


Cwmbwrla, activity was marked, and is expected to contin 
Foxhole works were hampered by a scarcity of oe Six mills = 
going at Beaufort, seven at Morristown, and three at the Mid] ~{ 
A dispute is on with smelters at Llansamlet, but may only be 
temporary. y 

In cokes, notwithstanding dulness in iron and steel, 
retained and demand is good. 

Patent fuel is brisk, Swansea and Cardiff, 
very quiet, and best French fir is selling at 14s, 
The Taff Vale directors at their next meeting will recommend 
dividend at the rate of 34 per cent., equal to 8} per cent, on the 
old stock. 

The Newport Abercarn Black Vein Steam Coal Company hag 
its annual meeting this week. The report in some respect was 
discouraging, a loss of £4000 having been sustained on the year’s 
trading. The directors have decided upon building Coppée ovens 
at a cost of £6000, and going to other outlays in improving pits, 
which will cost £10,000, but there were good grounds for expecting 
a profit during the current year. 


Prices arg 
Pitwood remaing 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

CHANGES have not taken place on the continental iron market 
and the position of the various trades remains rather quiet, but jt 
is gratifying to be able to state that prices are well maintained, 

he Silesian iron business is showing a slight improvement upon 
the week, local demand being pretty good ; exports, especially to 
Russia and Poland, have also been a trifle more animated lately 
and better prices are realised. . 

Pig iron is in good call, and stocks are very small. Prices for 
forge pig range between M. 61 to 62 p.t. The steel works are, as 
a rule, well engaged ; all articles of structural iron meet with ready 
demand, while the plate trade is quiet, owing to over-production, 
The tube mills report a slight falling off in demand, while nearly 
all the engineering shops are briskly occupied. On the whole, the 
tendency in most departments is firmer than in June, 

The position of the Austro-Hungarian iron industry remains 
languid, both in raw and in finished iron. The machine shops 
complain of being but very scantily supplied with fresh work, 
and the shipbuilding and engineering department is also weakly 
occupied, with little prospect of improvement. The wagon 
factories are in a similar condition just at present, but will receive 
fresh employment from orders that are about to be given out by 
the Hungarian State Railways. At a recent tendering for 100 
load wagons for the same railways, prices ranged between 1618f, 
to 228641. per wagon. List prices, free Vienna, are for white forge 
pig, 45, 50fl., to 47fl.; grey ditto, 48fl. to51fl.; Bessemer, 48f1. to 
5lfl.; ingots, 76fl. to 80fl.; Styrian bars, 112-50fl. to 122f1.; steel 
a, 137‘50fl, to 165f1.; boiler plates, 165f1. to 180fl.; tank plates, 

30fl. to 135fl.; girders, 111fl. to 125fi.; galvanised sheets, 21011, to 
265f1., all per ton. 

Tne Bulgarian iron business has been pretty lively for some 
weeks past, the trade in all sorts of structural material having 
been specially good. In Greece, on the other hand, a poor 
business is reported to have been done in iron and steel during the 
last weeks, 

The iron industry in France continues to be rather moderately 
engaged. There is no change reported in quotations, merchant 
bars standing on 165f.; girders, 175f. p.t. Paris. 

In spite of a slight improvement in the demand for some 
articles, to which reference has been made in previous letters, the 
tone of the Belgian iron market remains, generally, quiet. The 
orders given out are quickly executed, and the works in many 
instances willingly accept them at reduced prices. There are 
several large contracts pending, mostly for foreign consumption, 

The Belgian coal market is naturally in a very unsettled state, 
and the fact that several hundred colliers have again taken u 
work has not caused any perceptible change ; imports in rhe 
and German coalincrease. Present prices are for small coal 7 f. to 
7°50f.; medium sorts, 9f. to 9°50f.; engine fuel, 10f. to 11f.; steam 
and forge coal, 10fl. to 11fl.; best sorts of house coal fetch 18f, to 
20f. p.t. net at mines, 

The Belgian General Consul at Tunis states that a very active 
demand is at present experienced in Tunis for pumps, squirts, 
plate tanks, as well as for all sorts of material for waterworks, and 
for iron houses, 

The iron industry in the Rhenish-Westphalian district is in the 
same position as before, only in a few special cases has demand 
been improving. There is a fairly steady tone reported in prices 
generally, though slight reductions have here and there been 
agreed to in order to attract purchasers—a measure which has, 
however, not led to the desired result, 

Oatput of pig iron in Germany, including Luxemburg, was for 
June of present year 542,303 t., of which 139,605 t. were forge pig 
and spiegeleisen, 40,706 t, B2ssemer, 274,475 t. basic, and 87,517 t. 
foundry pig. Production in May of present year was 579,613 t.; 
in June, 1896, 515,181 t. were produced, From January Ist till 
June 30th, 1897, 2,341,815 t. were produced, against 3,095,805 t. 
for the corresponding period of the year before, 

Annual production of coal in Japan is at present estimated on 
3,000,000 t , of which one half goes into inland consumption, while 
the remaining half is exported to Hong Kong, Shanghai, Chefoo, 
New Chuang, Singapore, and San Francisco. To Hong Kong, 
600,000 t. Japanese coal are imported annually, which are almost 
exclusively consumed by the steamers and workshops. In 
Shanghai, Singapore, and New Chuang, Japanese coal is not only 
used for steamers and factories, but also for house-fire purposes. 
Export in coal jrom Japan to America is developing but slowly. 
In 1875, output of coal in Japan was 560,000 t., while in 1895 it 
reached, 3,307,000 t. : 
According to an official statement from Dachibuti (Africa), 





Menelik has granted to a French company the sole privilege for 
laying down railways in his empire, during a period of ninety-nine 
years, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 23rd. 


COMMERCIAL reports from some fifty large business and mant- 
facturing centres throughout the country indicate an expansion of 
dealings among small traders and shops. The vast agricultural 
areas west of the Mississippi are.covered with extraordinary crops. 
Visible export requirements are already considerable. Local 
demands for all manner of farm and factory products have begun 
These favourable conditions mill soon be reflected in 


to improve. ¢ ! 
the iron trade. Building operations are expanding. Business 18 
good in general hardware. Window-glass houses are al] closed for 


the hot season. Stocks are limited. Nail output is a little ahead 
of requirements, The tin-plate industry is in excellent condition. 
Within a few days concessions have been offered on large 
blocks of forge iron, but on Bessemer prices are firm, Furnace 
companies are completing their ore contracts, Rolling mills are 
quately resuming, but not with as much business as proprietors 
had counted on. Prices are weak and low in almost all directions, 
Bessemer pig and billets being just now an exception, Autumn 
requirements are still in the background, and customers are 
indifferent about buying, because of the large percentage of 
unemployed capacity. Bridge-building orders are being solicited 
at an average price of a little over one cent pe pound, Loco- 
motive work is in sight from the Pacific roads. Coke production 18 
slowly increasing. The miners’ strike is taking root firmly, and 





the employers are endeavouring to formulate a compromise. 
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RECENT TESTS OF BRIDGE 
MEMBERS.* 


the past two years the author has 


DR number of tension tests on bridge 
members other than eyebars, and these tests, 


hile not exhaustive, are in a channel outside of 
he usual run. The investigations are divided as 
follows :—(1) The strength and value of built-up 
tension members. _ (2) The net area required 
back of pin holes in plate having sheared and 

jained ends. (3) The tensile strength of single 
rgles having ends riveted through one leg or 
both legs to connection plates. (4) The strength 
of steel which has been worked partly hot and 

ly cold. 

1) he results of these tests seem to indicate 
that built-up I sections having double lattice bars 
for webs, and those having batten plates, are 
not so effective as members with single lattice or 
golid webs. Double lattice webs drew the flange 
angles together, and caused secondary bending 
strains, which had a tendency to cause fracture 
to start from the edge of the inner legs of the 
angles at a rather low indicated stress, Single 
lattice and solid web plate gave the least distor- 
tion, ‘There seems, therefore, no reason why 
puilt-up members of these three types should not 
be used with the same unit stress as is allowed 
for eye bars, and why the web plates should not 
be considered as effective section. 

(2) Pin plates, in which the area back of the 
holes was more than 75 per cent. of the area 
through the heles, buckled and curled before 
breaking out, and the milled ends were no 
stronger than the sheared ends, Those having a 
ratio less than 75 per cent. broke without 
buckling, and the milled ends developed greater 
strength. The developed stress per square 
inch of area back of the holes varied inversely, 
while the stress per square inch across the holes 
varied directly as the amount of the metal back 
of the holes. Buckling back of the holes took 
place in all members in which the ratio of width 
to thickness was greater than 13, Thicker plates 
would have had less tendency to buckle. Tae 
proper amount of material back of the holes is 
some fraction of the area across the holes, the 
diameter of the pins, and the thickness of the 


late. 
. (3) There is no question as to the superiority 
of the double connection, and it should be used 
whenever practicable, and when conditions require 
rigidity. On the other hand, the single connec- 
tion is not so weak as is usually believed, the test 
showing the developed strength to be about 83 
per cent. of the developed strength of eyebars. 

(4) Comparative tests did not indicate any 
marked superiority of cold-worked angles over 
those which had one end worked hot and not 
annealed, no brittleness or particularly weak area 
being found. Impact tests failed to reveal any 
injury dueto partly heating steel of this character, 
except that the ultimate strength was reduced, 
which, however, does not indicate anything, 
except that the piece had been softened the same 
as it would have been by annealing. 








THE IMPORTANCE OF SPEED IN 


WARSHIPS. 


A SHIP-OF-WAR is, in her design, but a 
combination of compromises. For one service 
she may be given great speed; for another, 
great battery power. Whether either is ex- 
cessive, that service in naval war alone will 
show. In considering speed, per se, aS an 
element of offensive stre’ , the weight of 
expert opinion seems largely in ite favour, as 
compared with other qualities of a war vessel. 
In the swift progress of naval science the gun, 
the means of attack, has distanced, time and 
again, the armour, the means of defence; and 
the theory is no longer novel or wholly unsup- 
ported that armour will yet be abandoned, that 
‘armoured ships will be as obsolete as mail-clad 
men.” Indeed, Lord Armstrong is credited with 
the statement that, in the future, ‘‘ light vessels 
of great speed, armed with quick-firing guns, are 
likely to be the order of the day.” Speed of hull 
and rapidity of fire would seem to be, with him, 
the primary essentials. The ultimate test of 
expert opinion as to the cardinal importance of 
speed as a factor in sea fighting, lies in the 
incessant striving to attain it that is seen in 
battleships to some extent, but most notably in 
the many cruisers which come in swift succession 
from the dockyards of the world. It may be 
possible for the designers of one fiset to err in a 
“craze for speed” ; it is not probable that those 
of all great navies should go astray in a matter so 
vital and so costly. By far the larger proportion 
of the first-class cruisers, armoured or protected, 
which in recent years have been projected or 
completed, are ships with speeds varying from 
19 to 21 knots; and, of those which equal or 
exceed 22 knots—projected, building, or afloat— 
there is now a moderate fleet, among the leaders 
of which are the British Powerful and Terrible, 
armoured cruisers, 14,250 tons, 25,000- horse 
power, 22 knots; the French Jeanne d’Arc, 
armoured cruiser, 11,000 tons, 28,500-horse power, 
23 knots ; a protected armoured cruiser for Italy 
of 10,500 tons, 13,000-horse power, 23 knots ; the 
Buenos Ayres, of Argentina, protected cruiser, 
4500 tons, 14,000-horse power, 23°2 knots; the 
Chilean Blanca Encalada, protected cruiser, 4420 
tons, 14,500-horse power, 22°78 knots; the Nueve 
de Julio, of Argentina, protected cruiser, 14,500- 
horse power, 22°74 knots; and the Yoshino, of 
Japan, an improved form of the latter vessel, 
with a speed of 23°08 knots. It would seem that 
expert opinion favours extreme speed for large 
cruisers,—Cassier’s Magazine. 








ALUMINIUM PLaTEs.—A number of tests of 
aluminium plates, supplied by a well-known 
firm for yacht building purposes, gave an average 
elastic limit of 25,000 lb. per square inch. The 

t pieces were all cut from finished sheets, 
varying in thickness from jin. to gin., the largest 
being 38}in. wide, 13ft. 10in. long, and ,,in, 
thick, and weighed 2001b. The tensile strength 
came out at about 4000 lb. per square inch, 
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THE PATENT JOURNAL. 


Condensed from ** The Illustrated Oficial Journal of 
Patents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


13th July, 1897. 


16,639. Laws SPRINKLERs, I. 
London. 

16,640. RevLectors fur Cycie Lamps, H. Salsbury, 
London. 

16,641. Brakes, S. Pitt.—(Z. H. Taylor, jun., United 





W. P. Buchanan, 


tates.) 

16,642. Box for Conveyina Butter, W. Davison, 
London. 

16,643. HypRauLic Presses, F. McD. Leavitt, London. 

16,644. DirreRENTIAL DRivine MecuanisM, H. Guillon, 
London. 

16,645. AIR-BED Matrress or CusHion, J. F. Nunan, 
London. 

16,646. Apparatus for DistnrecTiInG Daarns, R. D. 
Bamber, London. 

16,647. Dies for Brick Presses, J. 8S. Wilkes, London. 

a po Trays for Cray Presses, 8. B. Furnival, 
London. 

16,649. Cycies, F. Grusz and C. Wagner, London. 

16,650. AppLiances for Drivine Cycuss, J. Stoddart, 
London. 

16 651. Rattway SicNauwrya, I. A. Timmis, London. 

16,652. PressuRE ReouLators, H. H. Leigh.—(F. V. 
Mavjuaire, France.) 

16,653. Printinc Presses, O. Imray.—(E. C. Nichols 
and I. L. Stone, United States.) 

16,654. Sarery CENTRIFUGAL GoveRNors, J. Milner, 
London. 

16,655. APPLIANCE for MassaGE, J. Proffitt.—(A. Figge, 
Germany.) 

16,656. Stopperinc Borties, W. P. Thompson.—(ZL. 
Berlan, jun., France.) 

16,657. Exercisine Apparatus, W. P. Thompson.—(S. 
Sachs, Germany ) 

16,658. Boots, W. H. Cowper, A. J. Darnell, and G. T. 
Phillips, London. 

16,659. Fipre for Roves, J. J. G. Little and G. A. 
Williams, Liverpool. 

16,669. Wurex, L. von Larglois, London. 

16,661. Construction of CycLe Wuee zs, F. Billson, 
Birmingham. 

16,662. Hats, A. Saunders and J. Corner, Liverpool. 

16,663. ApverTisino, G. R. Pullen, London. 

16,664. ARTiFiciaL Biocxs, H. H. Lake.—(J. Seidler 
and A. J. C. Graf, Germany.) 

16,665. Evecrric Batrerigs, C. Theryc, London. 

16,666. OpgRATING Key InstRoMENTs, W. Heilbrunn, 
London. 

16.667. Pweumatic Tires, G. Holt and R. Green, 
London. 


14th July, 1897. 


16,668. FLUID-DRIVEN Motors, W. Woolidge, South- 
ampton. 

16,669. Cork Screws, J. Carson, Perth, N. B. 

16,670. Mitt Stone Pick, J. Grosart, Glasgow. 

16,671. Construction of Diacrams, H. J. Brimley, 
Northampton. 

16,672. EnveLopes, W. R. Harvey, Ware, Herts. 

16,673. Pee. Case and Biapbg, B. Oliver, Guildford, 
Surrey. 

16,674. Pressino Bricks, M. Gentry and H. Grunwell, 
London. 

16,675. Firreprick Mareriat, T. Callow and L. P. 
Ford, London. 

16,676. Laset, E. T. Morland-Johnson, Blaenau Fes- 
tiniog, North Wales. 

16,677. Construction of CHILDREN’s CaRriaces, T. 
Reeves, Chatham. 

16,678. Rotary Printinc Macuine, H. W. Bunting, 


ndon. 

16,679. Tire and Rim for CycLe Wueets, H. Moore, 
Manchester. 

16,680. Preservep Hams, J. Elliott and N. Riihmann, 
Dublin. 

16,681. Cycies, A. Keen, Coventry. 

16,682. InpicatiInc Lanpsiips, H. Biermann, Man- 
chester. 

16,683. Bzartnos, J. Marston, Ltd., W. Newill, and J. 
Morgan, Wolverhampton. 

16,684. Means for DecoraTINe Screens, T. Wall, Bir- 
mingham. 

16,685. Gear Cases for Cycies, T. Williams, Coventry. 

16,686. Gas Moror Enorngs, 8. Forrester, Derby. 

16,687. Hat and Bonnet FastTener, H. J. Stowe, 
London. 

16,688. CHANDELIER, E. T. Read and A. H. Griffiths, 

in; 


Birmingham. 

16,689. Enornes, J. M. Dumville and F. T. H. Stott, 
Manchester. 

16,690. Recertactes for Transit Purposes, R. H. 
Risk, Manchester. 

16,691. CzsspooL, J. Howard, Manchester. 

16,692. Topacco Lapets, T. H. Cope and J. Fraser, 
Live 1. 

16,693. Dicedene Irons, A. H. Maclean, Glasgow. 

16,694. Couptines, J. Palmer, Westport, Co. Mayo, 
Ireland. 

16,695. Metat Boot Sore £Prorector, 'H. Besson, 

naon 

16,696. Potato Dicarnc Macutines, J. W. Woodward, 
Birmingham. 

16,697. SaHirt Steeves, H. Hallam, Nottingham. 

16,698. Sprocket WHEELS, T. R. Voce and B. Drys- 
dale, Birmingham. 

—_— Dup.icaTe CoLLaPsIBLE Hoop, G. Knightley, 

ndon. 

16,700. CycLomerers, J. Davidson and J. Davidson and 
Co., Ltd., London. 

16,701. Construction of SHetves, C. E.' Challis, 


ndon. 
16,702. Fasrics, W. B. Leachman and R. J. C. Mitchell, 

London. 
16,708. Apparatus for Dreperna, C. R. Wedelin, 

ndon. 
16,704. APPARATUS for ADVERTISING, A. M. Marsden, 


ndon. 

16,705. A New Moror Car, C. E. Calloch, London. 

16,706. INTERNAL ComMBUSTION Enoarnes, L. G. Fitz- 
maurice, London. 

16,707. Horse Hotper, L. Dunn and J. Watson, New- 
castle-on-Tyne. 

16,708. CoLLAPsIBLE JorntEeD Gatss, T. Robson, Edin- 
burgh. 

16,709. Borries, A. Pass, London. 


16,710. Rixc Brrs for Animats, H. G. Waldock, 
London. 
16,711. Hats, F. Williams, London. 


16,712. Hooxs, A. Buyers, London. 

16,713. COLOURING - MATTER M. 
Prud’homme, London. 

16,714. ELecrro-PLatina, G. F. Redfern.—({W. Webber, 
United States.) 

16,715. Auto-moTor Carriacgs, E. H. Hodgkinson, 


ndon. 
16,716. Paps, T. Griffith, London. 
16,717. Guns, A. Welin, London. 
16,718. Recorpinc InsTRUMENTS, H. L. Callendar, 


PRopvcTION, 


16718. “APranatus for Dryine Tea, 8. C. Davidson, 
16,720. ‘Pasrancee Sores, J. Keats and W. 8. Clark, 
16 721. Surroariwe Savvis, J. A. and A. L. Shepherd, 
16,722. —— of Furi, &c., E. Pollacsek, 
16,728. ‘Hecoan for PLayine Carps, C. Hustedt, jun., 





ndon, 
bag ns Drivine Cuarns and WHEELS, H, M. Bigwood, 
nD 


— Lamp Horper,'J. Jergleand.G. M. C. Woolfhardt, 


ndon, 
16,726. Tires, A. W. Smith, London. 
16,727. Burner, P. Schroedter, London. 
16,728. ELectricaL HeaTina Device, H. Edmunds, 
London. 
16,729. Exornes, A. G. New, London. 
16,730. Sash Fasteners, H. Munslow and J. Bates, 


London. 

16,781. Crates for Prorectina Cycxes, H. B. Rooper, 
London. 

16,732. Lusrication, W. P. Thompson —(J. P. E&erve, 
France. 

16,733. Burner, R. Adam, London. 

— Foor Rests for Cycizes, A. Smith, Birming- 


am. 

16,785. Rims and Trees for Cycxzs, C. E. P. L. Hardy, 
Liverpool. 

16,736. FoLpinc CarpBoaRD Boxes, G. A. Leduc, 
ae 

16,737. HamMmer-LirtTine Device, J. J. Steiner and J. 
Gutekunst, Liverpool. 


15th July, 1897. 
16,738. Lamps, E. J. Edwards, London. 
16,739. WasHiInc Macuings, J. Smellie, 
Stockport. 
16,740. UniversaL Automatic Punkan, H. Hancock, 


sen., 


ndon. 
16,741. Dyztno of Text1LEe Piece Goons, A. H. Wardle, 
eek, Staffs. 
16,742. Barus, F. C. Lynde, Manchester. 
= re of SweeTmzats, E. Shaw, 
ristol. 
16,744. Huss of Wuees, W. A. Lloyd and H. Keeling, 
Birmingham. 
16,745. WasHInG Macurngs, C. D. Jenkins, London. 
16,746. Finisuina of Co1ron Goops, M. 8. &harp, 
radford. 
16 747. SPREADING WATERPROOFING MATERIAL, J. J. 
Mann, Manchester. 
16,748. BortLe, E. Davis, Manchester. 
16,749. Pneumatic VaLves for Tires, C. W. Todd, Bir- 
mipngham. 
16,750. Rinstnc Macuine, J. MclIutyre and T. 
Buchanan, Glasgow. 
16,751. WasHER for ExrractinG Ligoin, J. Stevenson, 
Glasgow. 
16,752. Enoines, 8S. Naylor, R. Steel, and J.C. Jeffer- 
son, Leeds. 
16,753. Screeninc, &c, Macuinery, A. E. Stayner, 
Sheffield. 
16,784. VELOCIPEDE Pneumatic Sappxe, L. N. Loeb, 


London. 

16,755. Steam Generators, F. J. Burrell, Birming- 
nam. 

16,756. Crimprnc Macurnes, W. Dyson and J. Willett, 

anchester. 
16,757. RENDERING WinpDows RarnprRoor, G. Strumpfier, 
gow. 
16,758. APPARATUS for WATER-SUPPLY Pirzs, L. Jonker, 


Glasgow. 
16,759. Foip1nc Partitions, T. Porteus, Gateshead-on- 


Tyne. 
16,760. UmBreLLas for Usz on Cycxzs, J. R. Jenkins, 
mdon. 
16,761. UmBreLtia Hoipers for Cycies, J. R. Jenkins, 
ndon. 
16,762. Drivine Cuarns, T. R. Voce and B. Drysdale, 
irmingham. 
16,768. Securinc Duss Banps, F. W. and B. Franklin, 
Birmingham. 
J. Liihne, 


London. 
16,765. Meter for Water, Steam, Arr, &c., J. Liihne, 


16,764. LECTRO - MAGNETIC CUT - OFF, 


mdon. 
16,766. Decorative ATTACHMENTS, T. R. Croger, 


mdon. 
16,767. Cottar, H. Pearson, London. 
16,768. CycLE Lock1na, 8. Lalor and J. T. Winckelsett, 


ndon. 

16,769. Forcinc Stream, W. H. Bushell and L. R. 8. 
Tomalin, London. 

16,770. Srramner for Merat Pans, W. Madigan, 
Accrington, Lancs. 

16,771. Oven-HEATING Apparatus, T. Farrell, Nelson, 


cs 
16,772. CycLe Gears, A. E. Rogers and H. D. Tredray, 
don. 
16,773. Tires, C. A. Pettie and F. W. Barker, 
London. 
16,774. Utinistnc Dynamic Enerciges, H. Sauche, 
mdon. 
16,775. Covers for Pweumatic Tires, J. Hollis, 
London. 
16,776. Betis, P. Vandervell, London. 
16,777. Buastinc, &c., CARTRIDGES, J. 
London. 
16,778. Birtianp CHaLK Howper, J. H. Maltby, 
mndon. 
16,779. Bone Liquips, F. R. Frost.—(B. EB. Taaffe, 


Brazil. 
16,780. Epaine Woop Cement, &c., F. Beer, sen., 


Macnab, 


logne. 
16,781. Apparatus for Raisinc Vessets, A. Pass, 
Lond 
16,782. 


London. 
16,788. Hexxs for Boots and Sxozs, T. J. Caffyn, 


on. 
Mititary Carts, H. A. de Vere Maclean, 


London. 
16,784. Rartway Coup.ines, C. Williams and H. Jones, 


don. 
16,785. ELastic WHEELS, W. H. Moore, London. 
16,786. Apparatus for Stampina Soap, J. Symon, 


mdon. 

16, “neva MerHop of GENERATING Steam, W. Lockwood, 
ndon. 

16,788. CuRRENT Motors, W. Langdon - Davies, 


don. 

16,789. Propucinc Movine Picrurss, A. L. Curtis, 
London. 

16,790. BrusuEs, E. J. Dove, London. 

16,791. Grinpine Steg. Bats, C. R. Kappler and K. 
F. Schunk, London. 

16,792. Venictes, J. A. Mays, London. 

16,793. ACETYLENE Gas MANUFACTURE, O. V. Sigurdsson, 


on. 

16,794. SecuRING Buinp Corps, W.‘Benn, R. Capstick, 
and J. Pattinson, London. 

16,795. Tiss for Conrarntne Corres, J. F. Lovelock, 


London. 
— Mera Batts, W. Smethurst and H. Haerynck, 
ndon. 
16,797. Batreries, G. J. Erlacher and M. A. Besso, 
London. 
a = Boat Ratsine Apparatvs, A. J. W. P. M. Davis, 
ve 
—_— Y Prorectine Device, B. Stahringer, Liver- 


pool. 
1 Lace Fastener, E. H. Ludlow and A. Whittall, 
ndon. 
16,801. Cycie Sappes, E. H. Ludlow and A. Whittall, 
London. 
16,802. Cycte Drivinea Gear, C. A. Jensen.—(@. 4. 
Jager, Austria.) 
16,803. Garments for Invaips, M. I. Webb, London. 
16,804. Apparatus for TANNING HIDEs, é. Michel, 
London. 
16,805. CapsuLinc Foop Extracts, C. R. Valentine, 


on. 
16, po Pires for Smoxina Toxsacco, 8. Rubin, 
ndon. 
16,807. Cream Powper, E. Roberts and Sons, Ltd., 
and H. G. Roberts, London. 
go ean of SuLPHIpE Orgs, F. Ellershausen, 
ndo: 


n. 
— Bicycte Pepat and Crank Pin, I. Rees, 


mdon. 
1 poo Srraicut Bar Knittinc Macurnes, J. Clarke, 
ndon. 
16,811. Unperrrames, J. T. Jepson and The Leeds 
‘orge Company, Ltd., London. 
16,812. Gear Cases for Bicyouss, P. A, Alpe, London. 





16,813. Pweumatic Trres for ,Venicies, H. J. Bayliss, 


London. 

16,814. SasH Fastener for Wixpows, T. Pearson, 
London. 

16,815. Topacco Prpgs, T. Fitton, jun., London. 

16,816. ConsTrucTION of Bartrseries, H. Leitner, 
London. 

16,817. Stoppinc Device for Wrxpows, G. Krause, 


mdon. 

16,818. MAKING Doors AIR-TIGHT, E. Mittelsten-Schied, 
ondon. 

16,819. Dress Protector, E. Mittlesten - Scheid, 
London. 
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16,820. TorPEpogs, H. Godsal, London. 
16,821. HanpLe Bars for Cycizs, H. W. G. Plunkett, 
mdon. 

16,822. Emprocations, C. C. Christopher, Lordon. 

16,823. Hotpinc Horse Rerys, A. Nott and J. 8, War- 
burton, near Liverpool. 

16,824. TRAVELLING PoRTABLE Tent, A. E. Mauds’ay, 
Winchester. 

16,825. WaTeRPROoF Boor, J. Condon and J. P. Fur- 
long, Youghal, Co. Cork. 

16,826. BicycLe Tires, A. E. Bracey and W. Partridge, 
Norwich. 

16,827. Steam Generators, J. Sampscn, London. 

16,828. VeHicLk Brake Mecuanisy, C. Shackleton ard 
J. Hanson, Keighley, Yorks. 

16,829. STEAM GENERATOR Furnaces, J. K. Broadbent, 
Manchester. 

16,820. ANTI-FRICTION Bearincs, F. Boyes, near Tam- 
worth, Staffs. 

16,831. BrusH, B. W. Cooke and W. G. Birkinshaw, 
Derby. 

16,832. Putieys, E. Schmitz, London. 

16,833 Emposstnc Macuines, E. and F. Bottcmley, 
Bradford. 

16.£34. Bapies’ Ferpinc Borris, G. C. B. Atkinson, 
Nottingham. 

16,835. Banpsae, H. M. M. Hamilton, Glasgow. = 
al- 


16,836. Worm Liquor Cooter, J. Jchnscn, 
chester. 

16,837. Stone BREAKERS and Ore CrusHers, C. E. 
Hall, Sheffield. 


16 8:8. Drawinc Ro.ier Covers, G. H. Sachsenréder, 
Manchester. 
16,839. Firepiaces, W. J. Fieldhouse, Sheffield.; 


16,840. Dyer’s Karrin Macuecca, F. W. Dyer, Man- 
chester. 
Drivine Gear for Bicycies, W. Edgell, 


16,841. 

Bristol. 

16,842. Spicot and Socket Joints, G. G. Rayner, Liver- 
i 


pool. 

16,843. TRANSMITTING RotaTivE Motion, J. Fielding, 
Gloucester. 

16,844. TeLescopes, H. L. Ziele, London. 

16,845. Furnace Draveut Inpicators, M. C. Killig, 
London. 

16,846. Hyorenic WEARING APPAREL, J. F. Seyfried, 
London. 

16,847. Stoppinc Barre.s, J. K. Magennis and J. 
Morrison, Glasgow. 

16,848. SrpHon Jars, W. Ralston, Glasgow. 

16,849.- Games of SKILL, G. Grice and Co., Ltd., and G. 
Grice, London. 

16,850. ExecTION of TeMpoRARY Structures, C. Mac- 
Kin , London. 

16,851. Pumps for Pyeumatic Tings, R G. Raynham, 
London. 

16,852. Apparatus for Sprayinc Fivuips, M. M. 
Jaennigen, London. 

16,853. BREEcH MecHaNnisM of Guns, H. W. Gabbett- 
Fairfax, London. 

16,854. Feep MecuanisM of Guns, H. W. Gabbett-Fair- 
fax, London. 

— AvrTomatic Fire-arMs, H. W. Gabbett-Fairfax, 

mdon. 

16,856 Manuracturinc Wire Brooms, A. Luson, 
London. , 
16,857. Canryine Cycues, T. Bennett and E. K. Ken- 

dall, London. 
16,858. Cycies, W. H. Bushell, London. 
sy oe CARRIAGE Winpows, J. Davies and G. Phillips, 
ndon. 
16,860. Opentne Sacks, G. Aitkens and H. P. H. 
raves, London. 
16,861. ATTACHING FrNncina Wire, W. Roberts, jun., 


London. 
16,862. Giass Rop Cummney with Sprines, H. Mueller, 
London. 


16,868. Winpow SasH Fastener, H. Wallis, London. 
16,864. APPARATUS for BoTrLinc and CorKING, E. Franc, 


London. 

16,865. Drivisc Gear for BicyciEs, C. Larue, sen., 
London. 

16,866. TRAVELLING TRUNKS or Boxss, J. Walter, 
London. 

16,867. Ovens, L. J. Quénot, London. 

16,868. STRAINER and Dispenser, O. Bailey, Becken- 


en 

16,869. OrsTuxNt, J. C. Mewburn.—(The Chemisohe 
Fabrik von Heyden, Gesellschaft mit beschraenkter 
Haftung, Germany.) 

16,870. CHain Gearines, G. W. Morgan and L. W. 
Mollet, London. 

16,871. WrENcHEs, H. M. Smith, London. 

16,872. Corp EXERCISING APppaRaTus, F. C. Jones, 


London. P 
16,873. Guass VessELs, R. Good and R. Good, jun., 
ndon. 
16,874. Can Coupiinas, W. H. H. and W. Tabbert, 
Lond 


mdon. 

16,875. SHampooinec Devices, J. A. Hammill and H. 
W. Reed, London. 

16,876. NEw NON-REFILLABLE Borties, J. J. Hayes, 
London. 

16,877. Rartway Switcuss, C. V. Richey and L. C, 
Bailey, London. 

16,878. Heet Prates, G. E. Swan, London. 

16,879. OuTSUILDINGS, J. T. Crawford andJ. A. Holmes, 


mdon. 

16,880. Dirt Proor Ink-ERaSER, J. K. Rafford and A. 
Jerrold-Nathan, London. 

16,881. Diamonp Core Dritis, H. L. Webster, 


ndon. 

16,882. CycLtomeTers, A. Dietze and W. Dannehl, 
ndon. 

—_ ANNEALING Giass Botties, D. Laffan, Liver- 


16/884. TREATMENT of YaRN, E. F. Kur, Manchester. 
— Apparatus for SEEDING Fruit, J. G. Gibson, 
ive 1. 

16,886. Fitters, P. E. Hodgkin and the Pulsometer 
Engineering Co., Ltd., London. 

16,887. ELECTRIC CURRENTS, C. C. Schumacher and A. 
G. Zamel, London. 

16,888. Preumatic Tire, 8S. Macdonald and L. 8. 
Harrison, London. 

16,889. InpIcaTING MoveMENT of Fiurp, O. and J. M. 
Carpenter, London. 

16,890. Coat Gas, R. H. Whiteley and W. Ellis, 

London. 

. Drivine Gear of VetocipepEs, H. Clarke, 

London. 

16,892. ArmR Brakes, Société Générale des Freins 
Lipkowski, London. 

16,898. Devices for Inxrne Stamps, A. J. Boult.—(&. 
R. Gihler, —. 

—_ Reservoirs for Or Lamps, 8. J. Laver, 


16,895. MANUFACTURING Fire Licaters, H. W. Gibbs, 
Bedford. 
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16,896. InFLaTING Pyeumatic TirEs, C. Carus-Wilson, 
Carlisle. 


16,897, SELF-cLosine Taps, A. B. Mees, Stourbridge. 
16,898. Grippine Apparatus for Caacss, J. H. Green, 


Dewsbury. 
16,899. Sink, F. Cullis, W. and A. E. Beayen, Church: 
down, near Cheltenham, 
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16,900. Scarrotpine Lappers, A. G. Thomas, Hotwells, 
Bristol. 

16,901. Canvas Tarcsets, H. E. Haldane and E. F. 
A.thony, Bristol. 

16,902. Umpre was, W. J. H. Adam, Berwyn Bearsden, 
near Glasgow. 

16,903. Rina TeaveLiers, P. and J. Eadie, and P. 
Eadie, jun., and J. 8. Eadie, Halifax. 

16,904. Steam Traps, E. and J. R. Yates, Manchester. 

15,905. PerMaNENT Way, C, Procopides, Manchester. 

16,906. Device for Gummine Tickets, B. F. M. May- 
kemper, Glasgow. 

16,907. Compressinc Arparatus, A. I. van Vriesland, 
Glasgow. 

16,908. Securrinc Onsects to WALLs, F. M. Ruscon, 
Glasgow. 

16,909. Cycies, L. 8. Crandall, London. 

16,910. Crcres, L. 8. Crandall, London. 

16,911. Lupricators, A. C. Wright, London. 

16,912. Locks, J. Muller, Brussels. 

16,918. RecuLaTinc Feeprne WaTer in BoILers, E. 
Cochius, Brussels. 

16,914. CLeanine Mera Sueets, J. and A. E. Bentley, 
Manchester. 

16 915. Scarrotrs, J. Zade, Manchester. 

16,916. StapLe Drivers, E. C. J. Lomas, London. 

16,917. Rerarvers for Hat-prys, C. Elliott, London. 

16,918. Drivine CHarns, R. Blackburn and A. 
Wigtield, London. 

16919. Cyctes for GENERATING ELECTRICITY, 
Wagner, London. 

16,920. Frre Licuters, W. P. Thompson.—(7he /nteres- 
sentskabet Pioneer, Norway.) 

16,921. Furnaces, F. F. Bennett and J. Phythian, 
Manchester. 

16,922. Powper for Wetpinc Metats, H. J. Kloos, 
Liverpool. 

16,923. DispLayine Puoroagrapus, A. A. Woodward, 
Birmingham. 

16,924. Povtsurnc Powpers, E. Brammall, jun., Liver- 

1 


P. 


16/925. TrReaTMENT Of Town Reruse in DEsTRUCTORS, 
&e., C. G. T. Dixon, J. Phythian, and F. F. Bennett, 
Manchester. 

16,926. INstrumENT for CurTinc Naits, A. A. Wood- 

ard, Birmingham. 

16.927. Quick TANNING J. T. McQuinn, 
Liverpool. 

5,928. Poker, A. B. Begg, Manchester. 

} . Tire, W. F. Parker, Oxford. 

16,930. PREsERVING FresH Meat, F. A. Furlonge, 
London. 

16,931. Pirk Paopvuctioy, J. J. Atkinson, Cosgrove 
Priory, Northamptonshire. 

16,932. Tires, E. Dymock, London. 

16,933. GavcE, G. P. Gibson, London. 

16,934. Hatk Drier, F. Everaert and J. Hewett, 
London. 

16,935. Woven Wire Cycie Sappig, A. E. Wale, Bir- 
mingham. 

16,936. Caps of Spinninc 
London. 

16,937. Craars, B. Babington, Birmingham. 

16,938. Cannes, H. B. Chibnall, London. 

16,939. Biocks, C. Green, London. 

16,940. Vase, W. Reynolds, London. 

16,941, CycLe-FRaAME Makino, 8. P. F. Lelimkuhl, 
The Hague, Netherlands. 

16,942. Furnace, C. Bertolus, London. 

16,948. Pistons, S. Robinson and E. M. Molynenx, 
London. 

16,944. Recepractes, E. 8. Torrey.—{A. C. Barler, 
Tnited Seates.) 

—_ Cicar Cutter, W. Littlewood and T. A. Dadley, 

ive’ 


Process, 


MacuHineRy, M. Clayton, 


Bicycle - BRAKE APPARATUS, R. S. Curie, 
London. 

16,948. W. Greenshields, 
London. 

16 949. Prarep Waite Metat Leiter, P. E. Dewey, 
London. 

16,950. CLeayinec Cnarins, A. J. Boult.—(0. Brandt, 
Germany ) 

16,951. Guarps, A. J. Boult.—(M. Ruschpler and 0. 
Berthold, Germany. 

16,952. Preventina Borries Burstine, A. L. Reck- 
strém, London. 

16,953. RemMovasLe Step Protecror, W. C. 
Glasgow. 

16,954. Pumprna Macurnery, J. Symington, Glasgow. 

16,955. MovasLe Tap Fitter, J. Marshall, Boners, 
Linlithgowshire. 

16,956. PREVENTING Evaporation, R. M. W. Swan, 

ndon. 

16,957. Steamine Fasrics, H. Giesler and J. Dabert, 
London. 

16,958. Sream GENERATING Apparatus, H. Seifert, 

ndon. 

16,959. Screws, V. Fischbein, London. 

16,960. Pictures, &c., C. W. Cowan and D. Iles, 
London. 

16,961. Device for Retarsrinc FLowers in Position 
in Vases, J. Hart-Davies.—(Z. Moore, Canada.) 

16,962. Esectrxc Liquips, B. Lowack and C. Walter, 
London. 

16,968. WaTeRtING Streets, J. Hanschildt, Cologne. 

16,964. TiLE, W. Thomson, Manchester. 

16,965. Cocks, J. McCulloch, London. 

16,966. FLoorine, A. Loewi, London. 

16,967. TELEPHONES, F, Oprendek and A. Sarkany, 
London. 

16,968. Frre-arms, C. A. T. Sjogren, London. 

16,969. RELEASING AniIMALs, L. E. Granichstadten.— 
(A. Weiss, Austria.) 

16,970. Restuient Tires for WuHeEEts, J. H. Glew, 


ondon. 
16,971. Lack - MAKING Macuines, A. Matitsch, 


Braces or SUsPENDERS, 


Davis, 


ndon. 
16,972. Feepinc Borers, J. B. Furneaux and A. Horne, 


mdon. 
16,973. Pictures, W. L. Wise.—(C. @. Lockman and Co., 
Germany. 
16,974. MANUFACTURE of Woven Fasric, C. Cramp, 
ndaon. 
16,975. Gas Generation, G. C. Marks.—(A. F. Bowers, 
rance.) 
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16,976. ELastic Hanpite Bar, W. C. Miiller, L. H. 
Brodersen, W. A. D. and G. C. W. Hipperling, 
London. 

16,977. Licutrmsa Gas Encines, W. J. H. Jones, 
Birmingham. 

16,978. Stopprnc MacurneE Toots, E. G. Herbert, Man- 
chester. 

16,979. CycLe Supports, J. Craddock and F. T. Jones, 
Stoke-on-Trent. 

16 980. Stanps for Cycxzs, J. C. Fellowes and T. Pidd, 
Stockton-on-Tees. 

16,981. Bep CLoTHina ManvuracturRE, E. Butterworth, 
Huddersfield. 

16,982. Or Stoves for Cooxinc, W. M. Simpson, 


astings. 
16,983. ADpREss HotpeR for Cycixs, T. C. Ewbank, 
Grantham. 
16,984. SELF-INFLATING TirEs, C. Ricci, Preston. 
16,985. Letrinc-orF Morton of Looms, D. Riley, Brad- 


ord. 

16 986. Letter Boxes, J. Carr, Bradford. 

16,987. Rrscine Betts, G. Buchanan, Donaghmore, 
Co. Tyrone. 

16,988. Srram Enoines, A. J. Thompson and H. J. 
Hayes, Norwich. 

16,989. Tones, J. E. Slack and D. Rusworth, Man- 
chester. 

16,990. Feepinc Warer to Borters, W. Whiteley.— 
(F. P. Holly, United States.) 

16,991. WaTER Return System, W. Whiteley.—(Z. P. 
Holly, United States.) 

16,992, VeHictes, E. T. Whitelow.—(W. 
Russia. 

16,993. Szaminc_Macuines for Hosiery, J. Kohler, 
Manchester. 


Coventry, 





16,994. Comsrnep WasHER and Lock, J. L. L’Heritier, 
Tervoe, Co. Limerick. 

16,995. CLEANING CycLe Huss, G. Edwards and H. 
Sampson, Torquay. 

16.996. Mrners’ Lamps, W. and T. W. B. Durant, 
Barnsley. 

16,997. — Gas Generators, G. W. Weatherhogg, 
Lincoln. 

16 998. Cycxgs, E. Williams, London. 

16,999, ADVERTISEMENT and Cycie Sranp, H. Cifka, 
London. 

17,009. Canpiesticks, C, Anderson, London. 

17,001. Cycie Brake, E. J. Harris and W. F. Wickham, 
London. 

17,002. MANuractuRING Pyxumatic Tirss, J. Maxfield, 
London. 

17,003. Tempe for Power Looms, F. L. Wiichtler, 
Birmingham. 

17,004. Ceramic Piates, A. C. Downing.—(C. S. Rosen- 
berg, France.) 

17,005. Wrencu for Pipss, A. Schubert and E. Funk, 
London. 

17,006. Fret-saw Cxiamps, Hobbies, Ltd. and H. 
Jewson, London. 

17,007. Brick - MakING MacuHinery, J. W. Craven, 


PortasLte SypHon Fitter, C. T. Giles, 
London. 

17,009. Funnets, G. Edwards and J. Winter, London. 

17,010. Boots and Suoss, F. Kennell and A. C. York, 
London. 

17,011. Preventine Lirts from Fa.iine, T, Thomp- 
son and J. Allinson, London. 

17,012. Lace Macuines, E. Jardine and H. Lambert, 
London. 

17,018. MANUFACTURING CHLORIDE of Ernyt, P. Sylva, 
London. 

17,014. Wasnine CarriaGEs, The Kline Automatic 
Railway Carriage Washer Syndicate, Ltd., and C. L. 
Kline, London. 

17,015. WeatHer Grass, A. Roos, London. 

17,016. Exrractinc Merrats, H. Birkbeck.—({7. B. 
Birkbeck, Western Australia.) 

17.0.7. Bregcn-Loapinc Guns, T. H. M. Hogg, 
London. 

17,018. Corron Dye Srurrs, H. E. Newton.—({The 
Farbensubriken vormals Freidrich Bayer and Co., Ger- 
many.) 

ro ae and Pocket Protectors, 8S. R. English, 
ondon. 

17,020. Device for Scorrnac Pork, A. B. Werrett, 
London. 

17,021. Generators for ACETYLENE Gas, E. Godin, 

London. 

. Music Lear Turners, W. J. Curry, London. 
a Horsrsuogs, G. W. Blank, Sydney, New South 
ales. 

17,024. Currmwe Macuinery, A. J. Boult.—(4. B. 
Covles, United States.) 

17 025. Paases of ALTERNATING CURRENTS, J. Tuma, 
London. 

17,02¢. Gatvanic ELEMENT, C. D, Abel.—(C. N. Sedneff, 
Russia.) 

17,027. Cones for Batu W. Newton, 

mdon. 

17,028. Cycce SappLE Supports, T. Cadet, London. 

17,029. Execrric Licutine, O. P, Macfarlace.—(R. F. 
Crowley, France.) 

17,030. Crap.e, T. Kipling, London. 

17,031. Continuous Firina Gun, T. H. M. Hogg, 
London. 

17,032. Evecrricat Enercy, The" Linotype Co., Ltd., 
J. Place, and M. Barr, London. 

17,033. Couptines, C. Macdermott and G. G. Turi, 
London. 

. Brakes, E. 8. Ross, London. 
. WHeeErs, E. 8S. Ross, London. 

17,036. Fruit GatHerers, M. L. Cole, London. 

17,037. Rart Fasteners, B. Ferriss, London. 

17,038. Paper Makers’ Wire Fapric, J. C. Bell, 
London. 

17,039. Liye or Rope 
London. 

17,040. Grtpinc, B. BH. Springett.—(A. L. 
and A. H. V. Leblanc, France.) 

17 oe ARMOUR-PLATED SHIELDS, W. Schalkau, Liver- 
pool 

17,042. Firz-arms, A. F. Hawskley and R. Jackson, 
Mauchester. 

17,043. Sevr-actina [RonING Macuineg, M. M. Porter, 
London. 

17,044. ApsusTABLE Hetcut Trays, M. M. Porter, 
London. 

17,045. Writtinc Pap Arracuments, E. F. Black, 
London. 

17,046. Hotpers Sorraste for Pens, C. Seybold, 
London. 

17,047. Hince Pris for Broocues, G. Rau, London. 

17,048. ConrinvousLty AcTING STRAINING APPARATUS, 
L. Prochizka, London. 

17,049. Fezpinc Apparatus, G. F. Redfern.—{J. Goebel, 
Germany.) 

17,050. Hypravutic Driving Apparatus, H. Verges, 

ndon. 

17,051. Or Parnts, F. and H. Hamill, London. 

17,052. AtBums for Visitine Carbs, M. Griin, London. 

17,053. CenTRIFUGAL Pumps, J. Bernays, London. 

17,054. Propetters, T. Makepeace and A. S. Fowles, 
Ryde, Isle of Wight. 

17,055. Power Brits, G. C. Marks.—(&. Froger, 
France.) 

17,056. SpeeD Mecuanism, G. C. Marks.—(E. Froger, 
France.) 


BEARINGS, 


Fasteners, C. C. Springer, 


Lanseigne 
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= Motive Power, F. W. Rawstron, Shelf, near 

alifax. 

17,058. DiscHarce Apparatus of CisTeRNs, J. Shanks, 
Glasgow. 

17,059. Wagers, F. A. Bird, W. J. Sturgess and W. 
Ashcroft, Birmingham. 

17,060. PHotoGRapHic Squegcegs, H. W. Cottrell, Bir- 
mingham. 

17,061. HanpLe Bars, W. J. Sturgess and F. A. Bird, 
Birmin > 

17,062. Water Waste Preventer, R. J. Gardner, 


London. 
—. Coupiisxe, J. C. De Voy and J. G. Fitzgerald, 

ndon. 
17,064. Furniture, J. Wordingham, Newcastle-on- 


'yne. 

17,065. Fitters, A. E. Foreman, Newcastle-on-Tyne. 

17,066. Device for AtracHinc InFLaTors, W. Stott, 
Halifax. 

17,067. Kyirtinc Macuines, M. Mellor and Sons, 
Limited, J. H. Woodward, and F. Shaw, Notting- 


m. 

17,068. Dritts, R. Black, Glasgow. 

17,069. Fasrics, J. Kershaw and J. and J. M. Worrall, 
Ltd., Manchester. 

17,070. Stzam Generators, W. Whiteley.—(Z. P. Holly, 
United States.) 

17,071. Lapres’ Hann Baas, W. J. Downes, London. 

17,072. CASH-REGISTERING Macuines, J. W. Blakey, 
Leeds. 

17,073. Drivinc Gear, C. Fryer and J. Berry, Keigh- 
ley, Yorks. 

oe ne CooxkncG Ovens, J. Bailey, Keighley, 

orks, 

17,075. Cottectors for Ex.ecrric Raitways, H. 8. 
Cowx, Manchester. 

17,076. Supportinc Dritirnc Toors, H. P. Anderson, 
London. 

17,077. Van Pap, G. H. Williams, Bridgwater, Somer- 
setshire. 

17,078. Horsk Cottar, G. H. Williams, Bridgwater, 
Somersetshire. 

17,079. Harness Buck ez, G. H. Williams, Bridgwater, 
Somersetshire. 

17,080. Crank Arms, W. Wanliss and W. B. Mair, 
Dundee. 

17,081. ExgctricaL Furnaces F. J. Patten, Man- 
chester. 

17,082. Tires for Cycies, W. H, Monk, Chester, 





17,083. Tires, E. B. Steel, Dundee. 

17,084. Motors, R. C. Sayer, Bristol. 

17,085. Fare [npicator, J. Ridge, T. Mutton, and H. 
E. Hupton, Birmingham. 

17,086. Nerp.r, J. 8. Pool, A. F. Williams, and G. H. 
Pool, St. Heliers, Jersey. 

17,087. Jua Lips, F. R. Wolf, Manchester. 

17,088. ‘* ALex”” Hooks and Eyzs, 8, A. Lewis, North- 
ampton. 

17,089. PRope.iine Bicycues, F. W. Mallett and W. A. 
Hulbert, Glasgow. 

17,090. GENERATION of AceTYLENE Gas, E. Barnard, 
Christchurch, Hants. 

17,091. Fars Boxes, R. Farmer and T. Nuttall, Loeds. 

17,092. Execrro-prpositina Desvices, J. Bossard, 
Leeds. 

17,098. Cvcte Brake, C. E. Foster and A. R. Bruce, 
London, 

17,094. CycLe Hanpcgs, J. O. Stone and J. W. Dance, 
Birmingham. 

17,095. Carriers, R. L. Anderson, Manchester. 

17,096. Winpow SHape AtracuMents, E. J. Clayton, 
Manchester. 

17,097. Srrammnc Paper Purp, 8. de Pretto, 
Manchester. 

17,098. Opricat ‘ Erecrinc” GC & 
Hastings, London. 

17,099. Ragostats, O. H. and A. F. Pieper, London. 

17,100. Putvertsinc Macuings, J. > Ch 

ndon. 

17,101. Brusues, F. E. Matthews, London. 

17,102. Bracers, E. Flicek, London. 

17,108. Seats, R. J. Baggaley and H. J. Wells, 
London. 

17,104. Gas and Cicar Licuters, W. J. L. Sandy, 
London. 

17,105. Batreries, W. J. L. Sandy, London. 

17,106. Catenpans, A. P. Negley, London. 

17,107. Tires, J. West and H. J. W. 

mdon. 

17,108. Hicu Sprep Morors, R. Harris, Birmivugham. 

17,109. Boor-treEs, G. A. Spenlé, Birmingham. 

17,110. OPENING AERATED WATER Borrces, A. Hirst, 
London. 

17,111. Wueecs, P. Taaffe, London. 

17,112. SHow Puares, C. Zappe, London. 

17,118. UNDERGROUND Systems of Evecrricat Distri- 
BuTION, W. L. Wise.—(A. S. Krotz, W. P. Allen, and 
0. 8. Kelly, United States.) 

17,114. Waeet-cnarr, J. A. Crandall, L. J. Betts, and F. 
E. Caldwell, London. 

7 KNICKERBOCKER Seat, M. C. M. Baudean, 
London. 

17,116. Motors, G. C. Fricker, London. 

17,117. Compound CycLe AIR CHAMBER, G. T. Fox, 
London. 

17,118. Device for Aprr.tyinc Gum, J. T. Hulme, 
London. 

17,119. Pumps, C. Diss, London. 

17,120. Sappie for Ve Locipepes, H. Stanbridge, 
London. 

17,121. Bianks, H. Chossefoin, London. 

17,122. Pnorocrarns, G. J. Sershall and J. H. Kirk, 

ndon. 

17,123. Printina 
London. 

17,124. DrLators, T. A. Lewis, F. A. and V. A. Bigelow, 
and D. H. Palmer, London. 

17,125. VeLociprpes, G. A. Nisbet, London. 

17,126. Protrectine Surraces, C. W., E. A., and F. H. 
Bluemei, London. 

17,127. Gas and HyprocarBon Enoines, E. Petréano, 
London. 

17,128. Ho_pger for Flowers and Pants, P. Night- 
ingale, London. 

17,129. Excines, H. H. Shepherd, London. 

17,130. SypHoy Tank Fiusm Warer-ciosets, B. M. 
Carney, London. 

17,131. AtR Brakes for Rartway Cars, J. F. Coffin, 
London. 

17,132. Bicycies, C. L. Knepper, London. 

17,133. FLoatine Fish Trap, G. W. Nelson, London. 

17,184. Borers, G. Cuccotti, London. 

17,135. Draw-Bars, W. P. Thompaon.—{ W. 7. van Dorn, 
United States.) 

17,136. Freight TRANSFERRING AppaARaATus, W. P. 
Thompson.—(W. L. MeCabe and C. H. Anderson, 
United States.) 

17,137. Prorectors for Trovsers, E. F. Coward, 
Manchester. 

17,138. Jorstnc-up Drivinc Carns, A. Appleby, Bir- 
mingham. 

17,139. Turing, E. Melzer, London. 

17,140. CattLe Trucks, W. Halt and W. Knowles, 
Liverpool. 

17,141. Constructinc Hottow Tuges, J. Neuser, 


APPARATUS, 


Raphael, 


Ink Rotiers, &c., J. W. White, 


17,142. ELECTRO-MECHANICAL APPARATUS, J. Dulait, 
London. 
17,143. AutomaTicC BrRaKE MeEcuHanism, J. Dulait, 
London, 
17,144. FLExrBiy 
Kelman, London. 
Ovens for Use with Or Stoves, W. G. Tench, 
ondon. 
17,146. Cycte Brake and Mupevarp, T. Lowe, 
ndon. 
17,147. Pex, T. H. Wenman, London. 
17,148. Wixpow SasH Fasteners, 
London. 


INSULATED Conpuctors, J. H. 


A. E. Kidd, 








SELECTED AMERICAN PATENTS. 


From the United States Patent Ofice Official Gazette. 


580,013. Mucitace Brusu, F. C. Smith, Schenee- 
tady, N. ¥.—Filed July 7th, 1896. 

‘laim.—(1) A brush comprising a telescopic cylinder 
having its outer section normally maintained in an 
upward position by means of a spring-pressed rod, 
said rod engaging with the brush head, which head 
and brush engage with a box rigidly located within 
the lower end of the telescopic cylinder, substantially 


580,013} 


as shown and described. (2) The combination of a 
cylinder having a box in its lower end with a head 
thereon, and a rod which passes through said head 
and has a brush attached to its lower end, and a slid- 
ing cylinder attached to its upper end, the two said 
parts being normally pressed apart by means of a 
spiral spring surrounding the said rod, the said 
cylinder being supplied with a stopper or collar for 
engagement with a bottle, substantially as shown and 
described. 


580,838. Rotary Enarne, 7. R. Almond, Duniwoodie 
Heights, N.Y.—Filed November 7th, 1896. 

Cliam.—(1) In a rotary engine, having stationary 
case vr housing A and tangential cylinders C, D, E, 
&c., the combination of said cylinders with their 
13spective pistons C2, D2, E*, &c., and with shoes J 
pivoted to said pistons, and with a steam passage to 
and through each shoe, as and for the purpose de- 
scribed. (2) The combination of the housing A having 








a 
inner radiating inclined groove or grooves x, w 

shaft B supported in said housing and with thetat’® 
formed on said housing and having the chamber ; 
around the shaft, said chamber being open on its inner 
side only, all arranged to conduct to and collect in 


560,838] 





said chamber i water and oil flowing in the groove or 
groves , as specified. 
581,014, Peep Ho.e ror Cupota Furnaces, G, p 
Speer, Canisteo, N. Y.—Filed November 27th, 1894. ° 
Claim.—{1) In a peep hole for cupola furnaces, the 
combination of an apertured plate, a spectacle frame 
pivoted to the plate beside the aperture, an opaque 
shutter and a transparent shutter in the ends of the 
frame and adapted to be brought oppcsite the aper. 
ture in the plate, and having inclined outer faces ang 
a backing against which the inclined faces engage 
substantially as described. (2) In a peep hole for 
cupola furnaces, the combination of an apertured 
plate, a spectacle frame pivoted to the plate beside the 


[se1o14] 


aperture, an opaque shutter, and a transparent 
shutter at opposite ends of the frame, and a bac ring 
separated from the plate and against the inner face of 
which the shutters are adapted to engage, su)stan- 
tially as described. (8) In a peep hole for gas cupolas 
or furnaces, the combination of an apertured plate, a 
frame having an opaque and a transparent shutter 
arranged so that either may be brought opposite the 
sperture in the plate and a centrally pivoted back 
ring against the inner face f which the shutters are 
adapted to engage, substantially as described. 
581,032, Aprrarstus FoR Skparatinc Precious 
METALS rRomM Maonetic Ores, C. F. Pike, Philadel 
phia, Pa.—Filed April 6th, 1894. 

Claim.—(1) In combination, a body of mercury upon 
or over which ore is placed or caused to move, an 
electro-magnet abovesaid body of mercury, an electro- 
magnet below said body of mercury, and electri 
circuits in which said magnets are situated. (2) In 
combination, a body of mercury upon or over which 
ore is placed or caused to move, an intermittently- 
acting electro-magnet above said body of mercury, 
an electro-magnet below said body of mercury, and 


581,032] 


electric circuits in which said magnets are situated. 
(8) In combination with an ore-washing flume, a riffle 
thereon containing mercury, and overhanging edges, 
b2, at the opposite ends of the riffle, the inner free 
ends of said edges being below the upper surface of 





the mercury. (4) Incombination with an ore-washing 
flume, a riffle thereon containing mercury, overhang: 
ing edges, 2, at the opposite ends of the riffle, the 
inner free ends of said edges being below the upper 
surface of the mercury, and a magnet above said 
riffle. 
581,147. Riverine AND Pressinc Macuine, C. B. 
Albree, Allegheny, Pa.—Filed October 2nd, 1896. 
Claim.—(1) A riveting or pressing machine, having 
stationary part and a moving part pivoted together by 
whoseapproach’and separation the dies or tools are actu- 
ated, a reciprocating slide or roller bearing upon the 
stationary part in contact witha slide surface thereon, 
a swinging arm connected with said slide on roller 














| 


and with the moving part of the machine for holding 
the slide or roller to its work, and means for support- 
ing the machine by or from the said stationary part. 
(2) A riveting or pressing machine having two parte, 
2 and 4, pivotally connected at 5, a motor on the part 
2,a reciprocating part 9 in contact with the part 2, 
and an arm 11 connecting the part 4 with the recipro- 
cating part 9. 
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THE CHICAGO DRAINAGE CANAL. 
By FRANK W. Skinner M. Am. Soc. C.E. 


Cutcaco, the second city of the United States, with a 
rapidly increasing population of about one and three- 
quarter million people, is a commercial metropolis with 
vast traffic in grain and meat, and is a railroad focus and 

oint of transhipment for boat freights which are sent to 
Buffalo and thence by the Erie Canal and Hudson River 
to the seaboard at New York about 900 miles distant. 
Geographically, commercially, and geologically, Chicago’s 


osition is important; it is near the western extremity 





basin was incomparably pure, clean, and sparkling. It 
was far superior to the most costly supply for any large 
city in the world; so it should have remained, and so it 
is purposed to restore it. 

From the outset the open gutters and plank drains 
discharged Chicago’s sewage chiefly into the main channel, 
or one of the two branches of the small and torpid 
Chicago River that drained the adjacent swamps into the 
lake ; as the city grew, its sewer systems (now aggre- 
gating 1250 miles in length) also discharged into this 
stream until, finally, the sluggish waters became in- 
tolerably rank and foul, and constituted one long cess- 


rr the chain of vast inland lakes which, embracing more | pool, oozing out into the clear lake, and reaching first 


than 
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half of the fresh water in the world, form part of the | 
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the nearest and then the more distant intakes. Usually 
the waters of the Des- 
plaines KRiver flowed 
south-west into the Illi- 
nois, and thence to the 
Gulf of Mexico; but in 
floods they surmounted 
the low divide between 
the Mississippi and St. 
Lawrence watersheds, and 
poured a large stream into 
the Chicago river, flush- 
ing out its slimy channel 
and sweeping the filth far 
out into the lake until, 
finally, under special con- 
ditions of wind and water, 
they polluted even the 
most distant intakes, and 
to them were attributed 
the epidemic diseases that 
succeeded. 

Manifestly the lake 





both sewage disposal and 
water supply, and it was 
determined to retain its 
exceptional advantages 
for the latter purpose and 
make a different disposi- 
tion for the former. 

After able expert inves- 
tigation it was decided to 
make a common outlet 
for all the sewers, and to 
carry the discharge away 
from the lake instead of 
intoit. To this end com- 
paratively small modifica- 
tions are being made in 
the sewers proper, and the 
Chicago River, which re- 








SCALE OF MILES. 
__ 200 _400 





northern boundary of the United States. It is situated 
upon Lake Michigan—see Fig. 1—the second in size, which 
is 320 miles long, 80 miles broad, 840ft. deep, 585ft. 
above sea level, and has an area of 26,000 square miles. 
Chicago has ship communication with the Gulf of St. 
Lawrence, 1800 miles away, and with every part of the 
Great Lakes with their 96,000 square miles of area, and 
it has many trunk lines of railroads converging from the 
stock, grain and mineral regions of almost half the conti- 
nent, with independent competing railroad and boat lines 
to the Atlantic Ocean and great eastern cities. It 
extends for 20 miles along the lake shore, and is built far 
back on the banks of the Chicago River, on the low flat 
me where the great Illinois prairies meet the lake 
shores. 

A map dated 1812 shows only a fort, eight houses, 
three haystacks, and an Indian encampment scattered 
several miles apart. In 1816 the Indians ceded the site 
of Chicago to the Governor of Illinois, and in 1847 the 
city had attained a population of 16,000, in 1850 25,000, 
in 1860 130,000. In 1871 it had a population of about 
350,000, and it was in this year devastated by a fire that 
swept over three square miles of solid blocks of buildings, 
including over half a square mile of the densest business 
district in the heart of the city, and destroyed over 
800,000,000 dols. worth of property. The city and works 
were after this practically reorganised on an improved 
basis. In 1880 the population was 590,000, and in 1890 
it had almost doubled—1,100,000—it is now about 
1,750,000, and careful present estimates indicate a popu- 
lation of 8,000,000 fifteen years hence. 

It is thus easily seen that the history and conditions of 
the city’s growth are phenomenal, and it is not to be 
wondered at that her municipal works have with difficulty 
kept pace with her growth, much less anticipated her 


needs or provided for future requisites. The domestic | 
| ly urged. In 1848 a canal, 


water supply of the village of Chicago was from indi- 
vidual wells S8ft. or 10ft. deep, dug in the sand and 
alluvium overlying a layer of blue clay. When the wells 
became contaminated by adjacent cesspools and drains, 
water was brought from the lake in carts and sold by the 
barrel. In 1840 a private company pumped water by a 
25-horse power engine into a small tank through a 1din. 
pipe extending 500ft. out into the lake, and distributed it 
through two miles of wooden pipe. In 1854 the city 
began the construction of its present system of waterworks, 
whose capacity has been repeatedly multiplied. First the 
lake water was drawn from an inlet basin on shore, pro- 
tected by a breakwater. In 1859 it was planned to take 
the lake water a mile from shore through a 5ft. pipe, but 
the plan was modified, and instead a 5ft. tunnel two'miles 
long, with a capacity of 50,000,000 gallons a day, was 
completed in 1869. In 1874 a 7ft. tunnel was built and 
another in 1887, and in 1892, two more, each 6ft. in 
diameter, extending four miles out into the lake, were con- 
structed. Since then the capacity has been increased to 
354,000,000 gallons a day, at a total cost of about 
24,000,000 Zt oy 

Originally the quality of the water supply drawn from 
the undisturbed mid-depths of the immense settling 


| long from a point in the 





ceives their flow, is to be 


taken through a new chan- | 


nel to the Desplaines 
River, and discharge through it and the Illinois into the 
Mississippi. In order that the sewage may be less 
offensive, it is to be diluted with a minimum of about 
16 times its volume of pure fresh lake water, which, 
together with purification by bacterial and aération 
influences, and its diffu- 


hour velocity regulated by movable dams and sluices at 
the lower end, which form the only obstruction, and are 
calculated to control the fluctuations due to the possible 
extreme variations of 13ft. in the level of the lake surface. 
The financing, construction, and operation of the canal is 
entirely in the hands of an elective Sanitary Commission 
created by the Legislature of Illinois and endowed with 
| great power, authorised even to levy taxes on the assessed 

valuation of 250,000,000 dollars of real estate included in 
the 185 square miles of the sanitary district, comprising 
nearly all of the city of Chicago and some of its suburbs. 
The total sum of about 30,000,000 dols. will have been 
provided by an issue of 15,000,000 dols. worth of bonds 
and annual taxes of from 4 to 14 per cent., for interest 
|expenses and sinking fund for the retirement of 
750,000 dols. of bonds each year. The nine trustees 
carry on the work through five departments, clerical, 





could no longer serve for | 


law, engineering, treasury, and police, each of which has 
a complete independent organisation. 
| Engineering is divided into the survey, draughting, con- 
| structing, and record departments, and has employed a 
| maximum of 200 men at once. The total maximum 
| force employed on construction was about 15,000 men, 
| with a daily pay roll of over 16,000 dols. The day work 
| was the most important, and was carried on in ten-hour 
| shifts, but much work was also done in eleven-hour night 
| shifts. Wages were from 15 to 40 cents an hour, except 
| for monthly salaries, which varied from 80 dols. to 150 dols. 
| All nationalities were employed, but most of the Ameri- 
| cans were skilled and responsible workmen. There was 
|no serious trouble with the men, but a great deal of 
| irregularity and dissipation; most of them boarded in 
| camps provided by the contractors, or their commissary 
| agents. Board was wholesome and cost 4 dols. or 5 dols. 
| a week, besides which the workmen were often assessed 
| 25 or 50 cents a week for insurance and hospital funds. 
The right of way for the canal cost 2,603,228 dols.; 
| excavating and removing 12,000,000 yards of rock and 
| 280,000,000 yards of earth at average prices of about 
| 76 cents and 29 cents, 371,970 yards of retaining wall at 
| about 3°25 dols., together with sewers and railroad bridges, 
| 5,000,000 dols., which with miscellaneous minor expenses, 
| extras, and 2,400,000 dols. controlling works, will bring 
| the direct first cost up to about 29,000,000 dols., besides 
| which 20,000,000 dols. is estimated to be required to 
| improve the Desplaines and Illinois Rivers so as to secure 
| 14ft. navigation through all the 289 miles to the Missis- 
|sippi. The excavation is now very nearly completed 
| throughout; several sections are entirely finished, the 
| controlling works are progressing rapidly, and it is antici- 
pated that the canal will be thrown into service early in 
| 1898. The canal is divided into twenty-nine separate 
| lettered and numbered contract sections, averaging nearly 
| a mile long each, as shown in Fig. 2. At the eastern end 
| of the canal the lettered sections are cut wholly in earth ; 
| all the rock was encountered on the western half, where 
| Sections 1 to 6 are cut through rock overlaid with earth, 


| and Sections 7 to 15 through solid rock alone. 

The canal is cut longitudinally in a valley whose rock 
bottom has been abraded in places as much as a mile 
| wide to a depth of 28ft. by south-westerly flowing glaciers 
| that covered portions of the valley with many feet of 
sand, clay, gravel, boulders, &c., and this material, 








sion with the volume of 
the Mississippi, 135 times 
as great, it is hoped will 
make it harmless and in- 
offensive on its 1600 miles 
course to the Gulf of 
Mexico. This reversal of 
the river and cleansing of + 
a city is to be effected by 
cutting a canal 28 miles 


Chicago River, near its 
mouth, at a slight slope 
opposite to the rivers, 
westwardly across the 5ft. 
divide, to a suitable point 
on the Desplaines River. 
This canal is proportioned 
for a maximum final flow 
of 600,000 cubic feet per 
minute, for an ultimate 
population of 3,000,000. 
In 1674 the old soldier 
and explorer — Joliet — 
first suggested a navigable 
canal to connect the 
waters of Lake Michigan 
and the Mississippi river 
system, and ever since 
then it has been frequent- 





60ft. wide and 7ft. deep, 
was completed, approxi- 


mately parallel to the ay . irene 
drainage canal, at a cost wotns 


of about 6,500,000 dols., 
and was used both for 
commercial and sanitary 
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purposes. When the great 
dimensionsof the drainage 
canal were adopted it was 
determined to make it 
available for ship naviga- 
tion, and to arrange for 
a possible revenue from 
the traffic of more than 
20,000,000 tons of annual 
shipments on the lakes 
which would thus be 























Fig. 2 


| connected with the commerce of 25,000,000 people | together with a good deal of muck and alluvial deposit, 


who live in the Mississippi Valley, and along its 15,000 | was all classed as earth excavation. When the contracts 
miles of navigable tributaries. The canal therefore has a | were let very few test borings had been made, much of 
minimum top width—in rock cut—of 162ft., and depth of | the line of the canal was under water, and the contractors 
22ft. of water, and a maximum current of two miles an ! showed great courage and resolution in taking millions of 
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dollars of work at prices unprecedentedly low, under 
severe conditions that demanded the successful develop- 
ment of new methods and unprecedented plant in order 
to carry out their agreements, which, in most cases, they 
did at a fair profit, although prices as low as 19 cents 
and 59 cents a cubic yard were paid for excavating and 
removing the earth and rock respectively. 

The cost of the total plant installed probably exceeded 
3,000,000 dols., and was notable for the extended use of 
power tools, distribution of compressed air for many 
different purposes, and the development of several 
entirely new machines, and the construction of those of 
familiar types on an unusual scale. A very careful 
approximate list of plant made from the writer’s notes 
and subsequent reports includes about 250 steam and air 
drills, 70 rock channellers, 50 locomotives, 2500 cars and 
dump cars, 100 steam shovels—up to yard buckets—-200 
or 300 steam and centrifugal pumps, about as many 
boilers, 20 long-span cableways, 11 cantilever conveyors, 
10 enormous revolving derricks, 30 other large conveying 
machines, 9 dredges, 12 air-compressor plants, and hun- 
dreds of ordinary derricks and hoisting engines. 

As shown in Fig. 2 the general course of the Desplaines 


huge, except as regards a few feet of the loose top soil which 
was generally removed by wheel scrapers and wagons, and a 
portion at the eastern end adjacent to the Chicago River, 
and at some intermediate sections in the old bed of the 
Desplaines, where as much as possible of the soft earth 
down to the glacial drift was excavated in the wet by 
dipper dredges and hydraulic dredges; the former had 
buckets of as much as 3} yards capacity and averaged 600 
yards in 10 hours, which they loaded into large steel scows 
which were then towed four miles out into Lake Michigan 
and there dumped. 

The hydraulic dredges were of two kinds, jet and 
rotary types, both sucked up mud and earth in suspension 
in the water by powerful rotary pumps, and discharged 
through pipes from 15in. to 20in. in diameter, and 100ft. 
to 8000ft. long, beyond dams of brush and stone, where it 
settled, and allowed the water to flow back to be pumped 
over again. On the rotary dredge the hard or stiff bottom 
was cut up and loosened around the end of the suction 


Fig. 4, and attained capacities up to 2500 yards in ten 
hours. The jet dredge loosened the bottom by means of 
hydraulic jets at 340 lb. pressure delivered through flexible 





pipe by revolving knives concentric with it, as shown in | 


tional tracks and dug down to their own rail level, po 
to grade in two cuts where the canal was wholh . 
earth. ym 
Some of the sand, gravel, and loam was easily excavated 
but most of the underlying glacial drift was very refrac. 
tory, becoming worse and worse as the depth increased, 
and forming a conglomerate of hard pan and boulders of 
all sizes, cemented so firmly together as to constitute 
natural concrete that it was very difficult indeed to ans 
often giving more trouble than the solid rock, and gene. 
rally requiring to be blasted to shatter it so the shovel 
could attack it and pry out the boulders. Usually gin 
holes were driven across the bank to the full depth of the 
cut, “sprung” by one stick of dynamite exploded jn 
each, and then fired by a larger charge put in the result. 
| ing cavities. On one section the hard pan was shattered 
| for the shovels by driving numerous small lateral hori. 
zontal tunnels about 15ft. apart and exploding large 
| charges of dynamite in them. 
The steam shovels were operated both transversely ang 
| longitudinally ; in the latter case their cuts were of many 
| different dimensions and arrangements. When the steam 
' shovels delivered into cars on railroad tracks alongside, 
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River makes an abrupt bend of 90 degrees about eight 
miles from the eastern end of the canal, and its original 
bed intersects it at section G, zigzagging across its align- 
ment from that point to the western end. The first work 
done, therefore, was to rectify the river bed so as to keep 
it wholly north of the canal, and this involved cutting 
about 13 miles of new channel 200ft. wide and 2ft. to 4ft. 
deep, and building 19 miles of levee that is 20ft. wide on 
top and 8ft. to 25ft. high at a total cost of 1,000,000. At 
this bend in the Desplaines River its waters formerly 
divided, and when high a large part flowed to Chicago ; 
to prevent this a monolithic concrete dam 6ft. to 12ft. 
high and 397ft. long was built here to divert its waters 
and cause them to flow wholly west except in times of 
extreme flood. The canal in earth cut has slopes of 1 to 
2and grade of 1 in 40,000, giving a velocity of flow of | 
1} miles per hour. The bottom has the full final width | 
of 202ft., corresponding to 290ft. of water line west of 
Section F, and east of that point it is at first 110ft. wide 
at the bottom, and is adequate for the present required 
flow and designed to be readily dredged out to full width 
when necessary. 

It was necessary to excavate a small portion of the 
earth by shovel and wheelbarrow gangs when it was very 
soft and sticky, but the greatest part of it was excavated 
by powerful steam shovels, most of them extra strong and 
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tubes and three lin. nozzles that were directed by hand, 
as shownin Fig."3. This dredge only attained a capacity 
of about 900 yards in ten hours, which was attributed to 
its insufficient engine speed and the dispersion of the 
mud by the jets that cut it out. 

A special scraper excavator-—Fig. 4 p. 129—much used to 
remove the loose prairie muck, consisted of a machine, 


| drawn by six to ten horses, that dug up the earth, and 


lifting it by an endless belt conveyor, dumped it con- 
tinuously from an elevated spout into attendant wagons 
that successively drove about 50ft. alongside in about 
half a minute, and receiving a load of 54 cubic feet would 
drive on to the dump to be replaced by the next wagon, 
and so on successively. These excavators each had a 
capacity of about 500 yards in ten hours. The steam 
shovels—Figs. 5—dug from 200 to 2000 cubic yards 
in ten hours, according to the extremely variable 
nature of the material excavated, but their ordinary 
average daily output was probably about 700 yards for a 
14 yard bucket machine, making a cut 16ft. deep and 
30ft. wide. Special machines were, however, made 
up to sizes as great as 152ft. swing, making a cut 90ft. 
wide at bottom with a lift of 45ft., and burning a ton 
of coal in five hours. The ordinary shovels—Fig. 5, p. 129 
—required about six attendants, and burned nearly one 
ton of soft coal daily; they moved on broad gauge sec- 
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tney were sometimes drawn out of the pit in trains by 
locomotives on long inclines, sometimes by teams; and 
sometimes drawn by teams to the foot of inclines, up 
which they were drawn by a hoisting engine and wire 
cable to the top of the spoil bank, whence they ran by 
gravity down a slight incline to the end of the track, and 
were dumped over the edge of the bank, and then hauled 
back to the top of the incline by mules. The first two 
methods were chiefly employed before the excavation 
attained any great depth, and all three of them were most 
used for comparatively small amounts of spoil in one 
place. A special feature of the steam inclines was tha! 
in several instances their hoisting engine and boiler was 
mounted on a special flat car, and ran along on a track 
parallel to the canal so as to be easily moved as th? 
excavation progressed longitudinally, thus saving a long 
haul. 
A good deal of the first spoil excavated, especially in 
lacial drift, was used to dam up the diversions of the 
Sontelaed: and to construct its levees; most of the rest 
was dumped along the right of way, on one or both sides 
of the canal, from 50ft. to 500ft. away, and a ditch wa‘ 
dug on top of the bank, just beyond and parallel to the 
edge of the canal, to intercept surface flow into it. These 
was nowhere very serious difficulty in draining the canal, 
from two to a dozen duplex or centrifugal pumps, with 
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gin. or 4in. discharge pipes, being usually sufficient on 


each section to lift the water a maximum height of about 
4oft., and discharge it into the adjacent Illinois and 


Michigan canal. Sometimes this canal water or seepage 
water, but usually the Desplaines water, was used for 
engines, &c., and each contractor generally pumped it 
into & cylindrical wooden tank, elevated on a short tower, 
and distributed it along his one or two miles of wo:k, 
through a 3in. or 4in. steel pipe with frequent branches. 
Much the largest part of the earth and glacial drift 
excavated was removed by bridge or incline conveyors. 
The former—Figs. 6, p. 126, 7 and 8, p. 129—consisted of a 
bridge from 150ft. to 250ft. span, supported at each end 
on a tower 20ft. or 80ft. high, that rolled along the level 
prairie on tracks parallel to the canal axis—as did all the 
conveyors and big derricks without exception. An 
inclined plane extended from the end of the bridge to 
the bottom of the pit, and, with the bridge, formed a line 
transverse to the canal axis. A hoisting engine on this 
structure or on an attached car operated one or two steel 
cables which passing around sheaves at the farther end 
of the bridge, and returning towards the canal, were 
attached to dump cars that received the contents 
of the steam shovel buckets, and were hoisted up 
to any desired point on the bridge above the spoil 
bank, dumped through the open bridge floor, and returned 
to the pit, usually by gravity, sometimes by an endless 
rope. There were two cars in simultaneous service on 
each bridge, one being filled while the other was emptied, 
and both operated by signals and automatic position 
indexes in the engine-house, and usually provided with 
some kind of safety device to prevent their dashing into 
the pit if they escaped control. As fast as the steam 
shovel moved ahead, longitudinally, in the pit, the bridge 
and connected incline plane trestle work was moved along 
correspondingly, either by its engine winding up on an 
anchored rope, or by a team and sweep pulling up a tackle 
attached to several lines radiating to different points of 
the incline, which readily slid along the level ground on 
its bottom transverse timber sills with rounded ends. 
The dump cars used on the bridges by the different 
contractors varied in size and design, some only holding 
two or three yards and others 10 yards. There were 
several ingenious dumping devices, and in most of them 
the bottoms were inclined and the sides were hinged on 


the top. 
(To be continued.) 








LITERATURE. 


The Calculus for Engineers. By Joun Perry. 
Arnold: London. 1897. 378 pp. 

Tus book describes what has for many years been the 
most important part of the regular course in the Calculus 
for mechanical and electrical engineering students at the 
Finsbury Technical College. The engineer has usually 
no time for a general mathematical training, and those 
young engineers who have had such a training do not 
always find their mathematics of much help in their 
profession. The fault of this lies with the arid and 
jejune mathematical text-books prevalent in this country, 
the work of pedagogues who have no object beyond 
making their readers pass certain examinations, with a 
view to becoming pedagogues in their turn. With these 
writers the Calculus becomes hardly more than an 
interminable exercise in abstract differentiation and 
integration, and the student is not allowed to see any of 
the applications for fear of becoming interested, and 
specialising too much; just as if music consisted in 
perpetual scale practice, without any relief, in a real 
composition. 

But Professor Perry is the active leader of a new and 
vigorous school, which is going to change all this, at 
least for his technical pupils. The engineer needs no 
artificial mental gymnastics of permutations and com- 
binations, convergency of series, or of evasions of the 
calculus through infinite worry with elementary mathe- 
matics. Professor Perry leads him straight up to the 
differentiation and integration of «”, and in the 150 pages 
of Chapter II. he shows how large a number of definite 
problems can be solved, requiring no higher analytical 
difficulty of the Calculus, that cannot at least be explained 
in two or three lines in a foot-note. He rightly insists 
also on the value of a graphical representation of 
physical laws, and gives a useful hint in telling us that 
squared paper suitable for plotting curves can be bought 
for 7d. a quire. 

Another 100 pages in Chapter III. introduce the com- 
pound interest law and the harmonic function, in other 
words, the exponential logarithmic and circular functions; 
these form by their various combinations the solutions of 
the problems of the electrical engineer, and of the 
differentive equations he is likely to encounter; the 
author’s use of the words lead and lag in these opera- 
tions is very happy and useful. Thus the differentiation 
or integration ofsin « gives a lead or lag of a quadrant. 

The general theory of differentiation and integration is 
reserved to the last Chapter III.; this can serve for 
reference in case of difficulty, pending the time that can 
be devoted to it. The writer discourses in an easy, 
colloquial and lecture-room style, the reader is advised 
to skip judiciously, and to work up no problem in which 
he has no professional interest. When these run short 
he should be encouraged to invent illustrations of himself ; 
a limit to spoon-feeding must be set. 

All the illustrative problems provided by the author 
are taken from realities, generally with an appro- 
priate diagram; but the figure of the catenary on 
page 63 is too foreshortened ; it has the aspect of a tele- 
graph wire seen very much from below. To quote from 
a rival treatise by Professor Robert H. Smith, ‘‘ There 
is arising a rapidly increasing army of men eagerly 
(ngaged in the development of physical research—whose 
mental faculties have been wholly trained by continuous 
contact with the hard facts of sentient experience, and 
who find great difficulty in giving faith to any doctrine 
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which lays its basis outside the limits of their experiential 
knowledge.” Such was the juryman greengrocer who 
was interested by the passage in Serjeant Buzfuz’s 
speech, ‘ For aught I know it may be a reference to 
Pickwick himself, who has most unquestionably been 
a criminally slow coach during the whole of this trans- 
action, but whose speed will be most unexpectedly 
accelerated, and whose wheels, gentlemen, as he will find 
to his cost, will very soon be greased by you”—the 
sensitiveness of the greengrocer on this subject being 
very probably occasioned by his having subjected a chaise 
cart to the process in question on that identical morning. 

And such are, doubtless, Professor Perry’s students, 
as well as Mr. Squeers’ pupils; and with this system at 
work we think he can justly claim that there was never 
before such complete harmony in the working of all the 
departments of an educational institution in lectures and 
in tutorial, laboratory, drawing-office, and other practical 
work as in the Finsbury Technical College, and in the 
classes which Professor Perry directs, to give an engineer 
such a perfect acquaintance with his mental tools that he 
can actually use these tools in his business. 








LIGHT RAILWAYS IN BELGIUM. 


A COMPREHENSIVE scheme for laying and working light 
railways in Belgium was sanctioned by the law of May 28th, 
1884, and the first meeting of the administrative council of 
the Société Nationale des Chemins de Fer Vicinaux was held 
on the 29th of August following. Some graphic diagrams 
appended to the twelfth annual report of this society, which 
is dependent on the Government, show the remarkable pro- 
gression made in the amount of capital subscribed for the 
various lines, the length of lines conceded to the society, 
the length of lines worked, and the annual receipts. The 
total amounts of the sums paid out to the end of last year 
are:— For construction proper, 20,676,763f. = £827,070; 
permanent way, 21,187,330f. = £847,493; for rolling 
stock, 10,559,488f. = £624,379; and for electric installa- 
tions, 1,167,684. = £46,707, forming a total of 
58,591,265f. = £2,343,650. The profits from last year’s 
working attained the sum of 2,052,532f. = £82,101; the 
length of lines worked last year was 1341 kiloms. = 
833 miles; and the total length of lines conceded 1628 kiloms. 
= 10114 miles. 

The above total is made up of seventy-seven separate lines 
reduced from the figures of eighty-six lines, together 
1659 kiloms. = 1030 miles long, because some of the exten- 
sions, modifications, &c., form part of the lines with which 
they are connected, and also on account of the retrocession 
to the Belgian State Railway Administration of a line 
between Yvoir and Ciney, which was orginally conceded to 
the Société Nationale. During last year 105°5 kiloms. 
= 64 miles of line were conceded to the society, including 
extensions, and the three following new and independent 
railways :—Louvain and Tervueren, 17 kiloms. = 10 miles; 
Boom, Mechelin, Duffel, and Lierre, 23°5 kiloms. = 
144 miles; and the Tilly and Incourt line, with branch to 
Gembloux, 50°4 kiloms. = 314 miles. Of these seventy- 
seven lines, sixty-six, measuring together 1343-3 kiloms. = 
834 miles, are open for traffic, while the remaining eleven are 
under construction. 

Since the beginning of the present year the Government 
has accorded to the society four additional concessions of 
lines, together 53°2 kiloms. = 33 miles long, including two 
new independent railways, viz., one between Ghent and 
Meiredbeke 6°6 kiloms. long, and the other between 
Tervueren and Tirlemont—which is to be completed during 
the present month, so as to serve the Brussels Exhibition— 
41 kiloms. long—bringing up the total length of lines con- 
ceded to the Société Nationale to 1680°33 kiloms. = 
1044 miles. Of this length sixty-seven lines, togetber 
1359 kiloms. = 844 miles long, are of metre or 3ft. Zin. 
gauge; ten, together 295 kiloms. = 183 miles long, of the 
Dutch light railway gauge, viz., 1:067 metre or 3ft. 6in., 
because such lines form, or are intended to form, connections 
with existing light railways in Holland; and the remaining 
four, together 26 kiloms. = 16 miles long, are of the standard 
gauge, because they are directly connected and worked with 
standard gauge lines. Of the sixty-six lines already opened, 
3ixty-four are worked by locomotives, and one, part of which 
is common to an Antwerp tramway, by horses, while on the 
Brussels and Petite Espinette line electric working by trolley 
has been substituted for that by locomotives. To get at the 
total length of light railways in Belgium there is still another 
addition to be made, viz., that of seven lines, together 
69 kiloms. = 42 miles long, conceded to companies inde- 
pendent of the Société Nationale, thus bringing up the Jength 
of light or economical railways to eight-six, measuring 
together 1748 kiloms. = 1086 miles long, and forming 38 per 
cent. of the normal lines. 

Among vicinal lines, the concession of which has been 
applied for but not yet granted, is that between the Waterloo 
Station on the Belgian State system and the village of 
Waterloo, or rather Mont-Saint-Jean. The Waterloo 
Communal Council has subscribed its proportion of the 
capital. But the proportion to be guaranteed by the Province 
of Brabant is not yet quite determined, while modifications 
in the trace of the line have necessitated a change in the 
estimates. 

In the case of several lines the first cost has exceeded, 
owing to special circumstances, the amount of capital 
originally subscribed, and in such cases negotiations are 
opened for the subscription of additional capital. The total 
excess of outgoings, however, does not amount to 6 per cent. 
of the capital subscribed for the lines for which it has been 
incurred, nor to 2 per cent. for all the lines opened. At the 
end ‘of 1896 there were seventy-four connections, together 
with exchange stations, between the vicinal railways and the 
normal lines, being four more than at the end of 1895, 
including fifty-one with the Belgian State, and six with the 
Grand Central Belge. There were moreover at the beginning 
of the present year, 123 private sidings in connection with 
the vicinal railways, or thirteen more than at the beginning 
of _ year, including forty-five to farms, and ninety to 
works, 

The rolling stock at the end of 1896 comprised 280 locomo- 
tives, 722 carriages, and 2117 luggage vans and goods wagons, 
the value of which is put at 13,191,822f. = £527,672, 
the mean expense for rolling stock being 9938f. per 
kilom. or £641 per mile. Moreover, on an average of the 
whole lines there is one locomotive for every 4°74 kiloms. = 
three miles of way, not including sidings and crossings, one 








passenger carriage for every 1°838 kiloms. = 1:14 miles, one 


luggage van for every 8°849 kiloms. = 54-miles, and one 
goods wagon for every 0°675 kiloms. = 0°42 miles. 

The electric working of the Brussels and Petite Espinette 
line has brought about such an increase of traffic that the 
original plant has become insufficient. Of the 9°72 kiloms. 
composing this line the way has been doubled for 
5°67 kiloms., so as to give a ten-minute service during the 
larger part of the day, while on Sundays and special occasions 
the train service is doubled. The second line of way was 
opened in May, 1896, and the number of train kiloms. increased 
from 286,840,906 in 1895 to 377,571,456 last year, while the 
fixed plant and also the rolling stock have also been 
correspondingly increased. 

The electric working on the trolley system of the group of 
vicinal railways in the centre district has been let by con- 
tract to the Union Electricitits-Gesellschaft, Berlin, for a 
length of nearly 20 kiloms. = 12 miles, the rolling stock 
comprising seventeen motor and sixteen ordinary carriages. 
Electric working has also been adopted for the group of lines 
round Charleroi, and the contract has been let to the com- 
pany known as the Société Electricité et Hydraulique, of 
Charleroi, for a length of 23 kiloms. = 14 miles, the overhead 
line being laid in accordance with the Dickinson system, 
while the rolling stock will comprise twenty-two motor and 
the same number of ordinary carriages. 

During the course of last year a total length of 78 kiloms. 
= 48 miles was opened for traffic, including the line between 
Bruges and Swevezeele 20 kiloms. = 12 miles long, thus 
connecting the Bruges and Heyst vicinal line with that 
between Aeltre, Thielt, Swevezeele, and Hooghlede in West 
Flanders; that between Brecht and Brasschaet 10 kiloms. = 
six miles long; north of Antwerp and that from Bussy, in the 
colliery district south-west of Mons, southwards to the French 
frontier in the direction of Bavay, 14 kiloms. = 8 miles long. 
On May 6th the working of the Haecht-Aerschot-Tirlemont 
line, 45 kiloms. = 29 odd miles long, was let by public contract 
to the Société Anonyme pour l’Exploitation de Chemins de 
Fer Vicinaux, from which the lowest tender was received. 
Contracts for working were also made with the French Nord 
Company, the Soc. An. d’Exploitation des Chemins de 
Fer Vicinaux de Namur et Extensions, the Kempiche- 
Stoomtram-Maatschappij, and the Soc. An. du Chemin de 
Fer 4 Voie Etroite de Bruxelles 4 Ixelles-Boendael; and in 
many cases the clause determining the contract at the end 
of fifteen years has been abandoned. A contract has also 
been made between the Société Nationale and a company 
formed by the subscribing communes in connection with the 
province authorities for working the line between Ypres and 
Neuve-Eglise-Frontiére, this being the sixth inter-communal 
company that has been formed for working vicinal railways. 
Inasmuch as the negotiations with the Société Anonyme des 
Railways Economiques de Liége-Seroinget Extensions for 
working the Dolhain and Membach-Frontiére line led to no 
result, the Société Nationale continued to work the line 
itself. In another case also, in which the contract for work- 
ing a line by a company was cancelled by mutual consent, 
the Société Nationale continued the working. 

Last year’s total receipts of all the lines and from all 
sources together amounted to 6,500,667f. 58c., and the ex- 
penses were 4,448,135f. 11c., leaving a balance to the good of 
2,052,5326. 44c. = £8211 6s., and giving 68 43 per cent. as the 
mean coefficient of working. The lines carrying both goods 
and passengers are divided, as regards their traffic last year, 
into four classes, viz. :—(1) On thirty-four lines there was an 
increase of receipts for both goods and passengers; (2) on 
nine lines there were increased receipts from passengers, but 
a falling off in those for goods, the receipts from both sources 
together, however, showing an increase ; (3) on six lines there 
were increased receipts from goods, but a falling off in those 
from passengers, with increase, however, on the receipts 
from both together; and on two lines only was there a 
falling off in the receipts from both goods and passengers. 
In the case of forty-nine lines, therefore, there was an 
increase in the general receipts, those of only two lines 
showing a falling off. Wherever a falling off has occurred, it 
is more marked in the receipts for goods than in those for 
passengers, and even then it is more apparent than real—the 
normal traffic tending generally to progress—but is due to 
unusual consignments having been made in 1895 and not 
continued in 1896. 

Last year, with a total length run over of 6,594,187 kiloms. 
= 4,097,513 miles, showing an increase of over 6% per cent. 
that of 1895, there was no personal accident due to de- 
railment or collision ; but four passengers met their deaths 
through attempting to enter or leave trains in motion, or 
pass from one carriage to another. No accidents whatever 
happened to the personnel working the trains, but twenty- 
four persons unconnected with the lines were killed through 
endeavouring to cross the line in front of a train, the chief 
causes being drunkenness and deafness. Compared with the 
distance run over, there were 4°25 fatalities and 3°34 cases of 
injury per million kilometres, or 6°85 and 5:39 respectively 
per million miles. 

The mean of the general or administrative expenses last 
year was 3°808 per cent. of the outgoings for forming and 
stocking the lines, against 3-767 per cent. in 1895. Of the 
sixty-five lines opened for traffic at the end of last year, forty- 
five gave better results than during 1895, and forty-two 
yielded a higher dividend than that of 1895; one line, the 
Thielt-Aeltre, made a profit of 3661f. = £106—devoted to 
partially clearing off the losses in former years—against a 
profit of only 1798f. = £72 in 1895; and of the two remain- 
ing lines, that between Houffalize and Bourcey made a profit 
of 1330f. = £53, against a loss of about the same amount in 
1895, and that between Arlon and Ethe made a profit of 635f., 
against a loss of 1324f. = in 1895; so that not one of the 
sixty-five lines worked but what made a profit, small though 
it was in one case. From the commencement of working, 
twelve years ago, the total amount of loss not made up at the 
beginning of the present year was 75,472f. = £3019, against 
81,099f. = £3244 at the beginning of last year, while to meet 
these losses there are the general reserve fund, now amount- 
ing to 535,831f. = £21,433 and also the special reserve funds 
for each line, now amounting to 357,220f. = £14,289: The 
mean rate of the dividends has been gradually increasing 
from 2°65 per cent. in 1890 to 3°08 per cent. in 1896. 

M. C. de Burlet, Ingénieur-en-chef, Directeur des Ponts et 
Chaussées, remains the general manager, and M. A. Le Brun, 
ingénieur civil, the general secretary, who may be warmly 
congratulated on the favourable report they are able to 
present. 








Tue Northern Railway of Guatemala, which will, 
when completed, connect the capital with Port Barrios on ihe 
Atlantic side, has reached Rancho de San Agustin. The distance 





between Port Barrios and the latter station is some 140 mils, 
Another 75 miles, more or less, are required to reach ths terminate, 
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INSTITUTION OF MECHANICAL ENGINEERS. 





In another place in this issue we give in full Mr. 
Morcom’s paper on ‘* High-speed Self-lubricating Steam 
Engines,” read on Wednesday, July 28th, before the Insti- 
tution of Mechanical Engineers at Birmingham. We are 
unfortunately unable at the present time to give drawings 
of the Belliss engines with which the paper was illus- 
trated, but next week we trust to be able to place 
before our readers a section of a compound engine, a 
diagram of which was hung in the meeting hall, which 
shows very clearly the arrangements for automatic oiling. 
In the absence of this drawing, and in order to make the 
paper comprehensible, we may explain that in the lower 
part of the bed-plate or engine casing is a well in which 
is placed a simple oscillating single-acting pump driven 
by an excentric on the crank shaft. From the delivery 
of this pump there raminates a system of small pipes 
which distribute oil to all the important bearings, not 
merely raising it and allowing it to descend from a tank 
by gravity, but forcing it between the journals and the 
brasses with a pressure which Mr. Morcom explained 
varies between 15 lb. and 201b. per square inch. 

As we stated in our last impression, a very lengthy 
discussion followed the reading of this paper. 

Mr. Thornycroft was the first speaker. He had had 
considerable experience with rapidly rotating engines, and 
he felt sure that that class of engine had a great future 
before it. The Belliss engine had a considerable advan- 
tage over certain of its fellows by the fact of its being 
double-acting. To make it so was rendered possible by 
the system of forced lubrication, by which means the oil 
was forced on to the journal as the shaft shook 
slightly in its bearings. It was desirable that the oil 
pressure should be as great as allowable. He thought 
that some sort of a settling tank was necessary in the 
Belliss engine, in which time would be given for the dirt 
carried through by the oil to settle; or a filter of some 
sort might be used. His own experience had shown him 
the necessity of employing something of the kind. In 
conclusion, he would like to know what Mr. Morcom 
considered a ‘‘ reasonable factor of safety ?” 

Mr. Donkin took exception to the title of the paper. 
High-speed engines, he thought, was not a good name, as 
the piston speed, on account of the shortness of the 
stroke, was not really very great in this type of motor. 
He suggested rapid-rotative engine as a more appropriate 
name. He asked if Mr. Morcom had made any tests of 
a Belliss engine without high-pressure oil supply for 
comparison sake, so that the true value of automatic 
lubrication might be proved. 

After some other speakers, Mr. Crompton spoke 
of the Belliss engines, with which he had a good 
deal to do, in the highest terms. In his opinion the 
high-speed engine had so many points in its favour that 
it would gradually displace its slow-speed fellow. Not 
only had it advantages as regarded weight and size, but 
it had been conclusively proved that it required less 
attention, that it was capable of running continuously 
for very long periods and rarely required overhaul, say 
once a year, when some trifling adjustment might be 
required. And, furthermore, he believed that when 
everything was considered it would be found that a first- 
class high-speed engine, such as the Belliss, cost less per 
year than a first-class slow-speed engine. 

Sir Edward Carbutt next said a few words about the 
trouble that had been caused by the vibration of high- 
speed engines. It seemed as if certain buildings synchro- 
nised with certain engines, and vibrations were in conse- 
quence transmitted to considerable distances. When the 
inquiry into the St. James’ electric station was being 
made it was shown that vibrations were set up in a club 
two hundred yards away when the engines started running. 

Professor Kennedy, who only arrived in time to hear 
the latter end of the paper, and explained that he was on 
his way to Messrs. Belliss’ works to test one of their 
engines, personally confirmed the figures that Mr. 
Morcom had given in the paper. He had been so much 
surprised at the results he obtained on working out his 
calculations, that he was unwilling to accept them till he 
had very carefully checked all his figures. These, how- 
ever, proved to be correct, and he was bound to admit 
that a most remarkable brake efficiency was obtained. 
This, he thought, might be ascribed to the fact of the 
engine being double-acting, and to the system of forced 
lubrication. Whilst he was on the subject, he said, he 
should like to call attention to the fact that Messrs. 
Belliss and Co. insisted on knowing the brake horse-power 
of their engines used in combination with dynamos, as 
well as the electrical efficiency of the complete plant. 
This, he thought, was an important point, as by knowing 
absolutely the value of the engine, one could make sure 
of the efficiency of the dynamo. He thought that the 
engineering community should hold itself indebted to 
Messrs. Belliss and Co. for insisting on this point. 

With regard to what Sir Edward Carbutt had said 
about vibrations caused by the St. James’ electric light 
engines, it should be remembered that it was found on 
examination that the foundations on which these engines 
were placed were, in the first place, unsuitable, and in 
the second, that they were directly over an old river-bed, 
which unquestionably was the cause of the transmission 
of vibration to a distance. 

In conclusion, he agreed with Mr. Crompton’s remarks 


of reciprocation, whereby the cylinder was filled and 
emptied a great number of times per minute, could be as 
economical as the slow-moving engine, with clearance 
reduced to a minimum, and the number of strokes made 
few by making the cylinder very long. 

Professor Goodman next rose, and waslistened to with 
considerable attention. The mechanical efliciency of 
these engines he thought might be due to a large extent 
to the use of white metal in the bearings instead of brass. 
From a number of experiments he had made he found 
that white metal always gave far less friction than brass. 
This he ascribed to the fact that the soft white metal, like 
a cushion, accommodated itself better to any irregularity 
in the journal or the big ends due to spring, &c., so that 
the load was more widely and evenly distributed. How 
efficient the lubrication of the Belliss engine is was shown 
by the diagram put before them, which demonstrated 
that the friction at all variations of brake horse-power 
was practically the same. He would like to know in that 
connection what was the estimated allowable speed and 
pressure of the bearings? He would also ask what quan- 
tity of oil was used in these engines per hour, or week, say ? 
With regard to the sudden reversal of the pressure on the 
crank pins and bearings due to the fact of the engines 
being double-acting, he recalled an experiment which he 
had made, which he thought turned favourably on tbis 
point. In a friction machine that they had at Leeds he 
had propped up the load lever, having previously weighted 
it with 1000 lb. The drum was allowed to run quite 
freely, and was well oiled. The load lever was then sud- 
denly dropped, and the whole pressure brought instan- 
taneously on to the bearing and a diagram taker. It 
took as much as from two to five seconds before the 
friction had reached its maximum.* 

Mr. Sisson next spoke. He was not of the opinion 
that white metal was very superior to brass if only some 
means of adjusting itself was allowed to the brass. He 
had adopted the method of extending the brass well out 
on both sides of its supports, so that it was free to spring 
to a certain extent, snd he had had very satisfactory 
results. With regard to the question of governing, he 
thought it advisable to make the engine automatic down 
to a certain limit, and below that a throttle governor 
should come into action. Shaft governors were, he 
thought, as good as throttle governors, and the dangers 
from the use of them very small. 

Dr. Ryan, referring to the subject of vibrations, said 
that engines appeared to have personal factors which 
had to be considered, and perhaps the time was not very 
far off when it would be necessary to time the parts of 
quickly-running motors to prevent the occurrence of 
awkward synchronisation. 

Professor Ripper spoke of the difficulties of satisfac- 
torily indicating high-speed engines, and briefly 
explained a simple apparatus of which he had made use 
successfully. It consists in the main of a small cylinder 
—‘ like an ordinary indicator cylinder with the spring, 
&e., removed ”—which is coupled to the cylinder ends, 
much as in the usual way. An ordinary pressure-gauge 
acts as the indicator, and shows the average pressure with 
a near approach to accuracy. The method of coupling up 
was not made quite clear,as Professor Ripper had no 
drawings with him. He promised, however, to send 
them to the secretary for reproduction and insertion in 
the ‘* Proceedings.” 

Mr. Holroyd Smith gave a little lecture on the vibra- 
tion of high-speed engines, which had no particular 
application to the subject in hand. He showed by the 
assistance of a model that by making certain balance 
weights move in certain directions, with regard to the 
normal engine parts, perfectly smooth running could be 
obtained. The device of which he made use is, we 
gathered, to be applied to a motor car. 

Mr. L. Robinson mentioned that forced lubrication 
was now being used successfully in a recent vessel built 
for the cross-channel service. 

Mr. Adambrook spoke of the value of high - speed 
engines from various points of view; but larger power 
would in the near future be required for electric station 
work than any that had been made use of so far, and he 
asked if it would be possible to make satisfactorily an 
engine to develope, say, 2000-horse-power running at 
400 revolutions per minute. He thought that Perry’s 
diaphragm indicator might possibly be found useful for 
indicating high-speed engines. 

Mr. Morcom then replied. In answer to an inquiry 
made by one speaker, Mr. Clark, he said that the air 
contained in the oil was sufficient to keep the pressure 
practically constant. About 15 lb. per square inch was 
the pressure usually maintained. With regard to the 
speed of running, he saw no difficulty in the way of going 
still faster, certainly with the three-crank engine, which 
practically balanced itself. However, no one seemed to 
want any quicker speed. Messrs. Belliss and Co. would 
be happy to arrange for it if it was ever asked for. With 
regard to balancing, it was important to remember that 
an engine must be a commercial concern, and there was 
no good making one that would not sell. That had 
been the way with their return connecting-rod balanced 


engine. The three -crank engine met the question 
properly, and was a commercial success. In respect 
of governing they had recommended _ throttle 


governors for the Waterloo and City station, and 
the results were entirely satisfactory. Removing the 
whole load suddenly, the engine ran up only 2°6 per cent. 


about the high-speed engine. 

The succeeding speaker, Mr. Saxon, took up the 
defence of the low-speed engine, and spoke in favour of 
the Lancashire mill engine, feeling confident that its 
efficiency and economy could not be beaten. High-speed 
engines were all very well, perhaps, for small powers, 
but he thought that increased size in them meant in- 
creased difficulties, and he believed that for considerable 
powers the slow-piston speed engine was the best. As 
regarded economy, he did not see how the Belliss engine, 
with the great amount of clearance involved by the use 


in excess, and came down in a few seconds to 1:4 per 
cent. above the speed at full load. If automatic shaft 
governors were to be used, they would have to be self- 
lubricating, like the rest of the engine, which would 
necessitate putting them within the enginecase. This, how- 
ever, rendered it difficult to make them of sufficient size 
to act properly. Personally, he did not think the use of 
white metal had much to do with high efficiency. Brass 








*P ofessor Goodman informs us that the drum employed was 6in. 
diameter and 3in. jwide, an t it revolved at 200 revolutions per 
minute. ‘The oil used, in the experiment was of about the same 





also have a complete installation of electric light, including aoe 
and Suez Canal lights; this work is being done by Messrs, A 


in the best style. 


——————= 
could probably be used with equally good results, because 
the film of oil always kept the metal apart. With regarg 
to the amount of oil used, he felt some diffidence about 
stating the true facts of the case. From experiments 
they had made, they had found that if they put 
10 gallons of oil into an engine, in six weeks it had jp. 
creased to 12 gallons. He hastened to explain that this 
was due to an admixture of water which had leaked jp 
from the cylinders. It was difficult to judge from such g 
result as that, but he believed the engine was economical 
in the use of lubricant. As regarded clearance, he ad. 
mitted that it reached as much as an eighth or one-quarter 
but even then it made no difference if precautions were 
taken to bring the back-pressure up to the proper point, 
They had not found that their engines were great steam 
consumers. In reply to Mr. Thornycroft, he said that g 
subsidence tank was now used on all their engines, 
though the diagrams did not show it very clearly, In 
some cases a tank altogether independent of the bed. 
plate was being used. 

The meeting concluded with the usual votes of thanks, 


This account of the Jubilee meeting of the Institution 
would be incomplete if the courtesy displayed by all the 
engineers of the Birmingham district passed unrecorded, 
Nearly all of them threw open their doors to the 
members, and their works were visited by large numbers, 
Excursions were also arranged to Wolverhampton, 
Oldbury, Tipton, Walsall, Coventry, and Rugby to visit 
the various places of interest there. The Coventry trip 
formed part of the home journey on Friday, and was in 
consequence very largely attended. The meeting was 
courteously entertained to luncheon by Messrs. Alfred 
Herbert, at their Machine Tool Works, Queen’s-road. 

Thursday, to those who had the pleasure of being the 
guests of Messrs. The Patent Wheel and Axle Company 
during the day, and Messrs. Docker Bros. in the evening, 
at an excellent dinner, will be a day not soon for. 
gotten. The party started from Birmingham at ten in 
the morning on coaches, and drove, in delightful weather, 
through “leafy Warwick” to Stratford-on-Avon, where 
luncheon was served, and the various places of interest 
visited. The coaches brought back the party in time for 
dinner in the evening. Another feature of the Jubilee 
year, which must by no means be overlooked, was the 
conversazione held in the grounds of the Edgbaston 
Botanical Gardens by the Local Committee. The 
grounds were beautifully illuminated; the music was 
excellent; the weather favourable; the champagne first- 
rate; and the fireworks wonderful past all shouting. 








GAS MANUFACTURE IN THE METROPOLIS. 
THE growth of the gas manufacture in the metropolis is 
strikingly shown by the experience of the Gas Light and 
Coke Company in the last six months. It may be said, in 
preface, that since 1887 the gas sold by that company has 
risen from 16,788,208,000 cubic feet for the year up to 
20,115,728,000 cubic feet for last year—an enlargement that 
in a decade must be looked upon as very large in the face of 
the growth of electricity as an illuminant in that period. In 
the first half of this year there was sold 10,543,386,000 cubic 
feet, which is considerably above half the quantity for the 
past year, and is just about 690,692,000 cubic feet more than 
the quantity sold for the corresponding months of the past 
year. This improvement is mainly due to two causes— the 
increase in the use of gas by the automatic prepayment 
meter system, and the expanding use of gas for heating and 
cooking. In all there were carbonised in the six months 
the large quantity of 1,043,107 tons of coal, about 
14,000 tons of which were cannel and the remainder 
common coal. The coke made in the half-year was 
633,670 tons, of which about five-sixths were sold, a consider- 
able quantity was also used in the manufacture of gas, and 
the stocks of coke were reduced in the six months. The coke 
yielded £190,445, after paying for the labour, <c., in its dis- 
posal, whilst ammoniacal liquor, tar, and other residual pro- 
ducts bring up the amount thus received to £308,446, or 
nearly three-fifths of the cost of the coal and of its transit to 
the works of the company from the collieries. The decrease 
in the yield of the residual products has continued for some 
time, and brought them to comparatively low prices; but so 
far as sulphate of ammonia is concerned, these low prices 
seem to be enlarging its use, it being now relatively cheaper 
than nitrate of soda. It is to be anticipated that the lower 
prices for other residuals will enlarge their use, and possibly 
in the end stimulate the prices, which have of late been low 
enough to depress profits in the gas manufacture. It is a 
fact that is worthy of notice that at the present time the sale 
of gas is mainly through the private meters of the consumers, 
who use it for light, heat, and power in their premises, the 
amount sold for public lighting and under similar contracts 
being not more that one-twentieth part of the total, although 
the number of the public lamps supplied by the company 
named is now 52,328, and is increasing at the rate of 300 
yearly. It will thus be seen that in the face of the increaso 
in the use of electricity, the consumption of gas con- 
tinues to grow, and thus it may be believed that the gas 
companies are extending their clientéle, and the business may 
therefore be looked upon as one that has not yet reached its 
limits, 








LAUNCH OF JAPANESE STEAMER.—Messrs. Napier, Shacks, and 
Bell, Yoku, launched on Tuesday the Yamba Maru, being the last 
of three twin-screw steamers constructed by them for the Nippon 
Yusen Kaisha, Tokio, Japan. This vessel, like her sister ships 
Kawacki Maru and Sanuki Maru, is about 6000 tons gross, of the 
three-deck type, with poop, mg -y and forecastle, and partial shade 
deck, constructed to Lloyd’s 100 Al class, and also to Board of 
Trade requirements for passengers. The Yamba Maru is adapted 
for carrying a large deadweight of cargo, is fitted with the most ap- 
eg appliances forsafety and the economical handling of cargo, and 

as at the same time superior accommodation for a large number 
of first and second-class and steerage passengers. The vessel will 


len 
Son, and Co,, Bedford. Efficient ventilation will be secured by 


the use of the ‘‘Graltryx” Ventilation Company’s special 


machinery and ventilators, The engines—twin-screw—supplied 
by Messrs. Dunsmuir and Jackson, are constructed and furnished 
The vessel has been built under ..e supervision 





of a single valve of large size and with its high rate 


viscosity as sperm, 


of Captain Periam and Mr, George Macfarlane. 
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THE ENGINEERS’ STRIKE. 





Our Birmingham correspondent writes:—The strike in 
the engineering trade has, so far, had no effect upon the 
Birmingham district, for the main reason that none of the 
master engineers here are members of the Federation. No 
notices, therefore, have been given on either side, and work 
is going on just as usual, A singular communication has, 
however, been sent to the local firms of Mr. Gilbert Little, 
managing director of the New Conveyor Company, Limited, 
Smethwick. Mr. Little communicates that for a number of 
years he has kept a record of all the particulars obtainable 
in connection with the shortening of the hours of labour, 
with the result that he has no doubt about the advantages 
which would accrue by the general adoption of forty-eight 
hours. Mr. Little suggests that those who had experience 
of winter operations at an engineering works were aware 
that a great majority of journeymen, as well as apprentices, 
only “‘skulked” their work and “dodged” the foreman till 
bell rang or the “‘ bull”’ blew for breakfast. Mr. Little says that 
75 to 80 per cent. of the accidents in engineering works occurred 
before breakfast time, and that an adoption of the short 
hours would be the best insurance employers could make 
against the Workmen’s Compensation Bill. He proposes 
that the forty-eight hours should be adopted, arranging the 
time as follows :—From 7.45 a.m. till 12, 12 till 1 p.m. for 
dinner, and from 1 p.m. to 5.30 p.m., so that the men turn 
in equipped with their breakfasts. On Saturday the hours 
should be from 7.45 a.m. till 12 noon, which, with the fore- 
going hours from Monday till Friday, make up the forty- 
eight hours per week. As our correspondent cites Mr. Little’s 
letter, we may refer our readers to an answer by Mr. Hulse, 
which appears on page 140. 





Our Barrow correspondent writes:—The attitude of the 
men on strike remains very firm, and they report that they 
are a enough financially to hold out for an indefinite 
time, as the funds at their disposal are sufficient to maintain 
strike pay without in any sense touching the capital funds of 
their society. On the other hand, the existence of the strike 
is tending very materialiy to send orders elsewhere. Makers 
feel a weakness from the fact that such firms as Harland and 
Wolff and the Fairfield Company have not joined them, 
because firms in such a position are able to tender for work 
which others must refuse. Generally speaking, the opinion 
is that the strike will continue for three or four months. 





Writing late on Wednesday night, our North-Eastern 
correspondent says:—In regard to the dispute in the engi- 
neering industry, there is no change in the situation this 
week; the men have not had enough holiday yet, and 
express themselves determined not only to gain the eight 
hours for London, but also for themselves. The local 
branches have had Mr. Tom Mann down addressing 
meetings, at which resolutions were passed strongly con- 
demning the Engineering Employers’ Federation for lock- 
ing out themen. It was affirmed by Mr. Mann that the em- 
ployers in this country could well afford to grant the eight 
hours, and still hold their own against foreign competitors, and 
he urged the men to demand the eight hours the same as the 
Londonmen. This is what the employers expected would fol- 
low if the London men were granted the concession. It would 
not have come to an end there, but every other district would 
have put in a claim to have the eight hours day without reduc- 
tion of pay. Mr. Mann confessed as much, for at Stockton he 
stated that when the London men pioneered the movement, 
they never for one moment thought that it should be con- 
fined to the metropolis. And yet at their meetings the men 
condemned in the strongest language the action the em- 
ployers have taken. At the same meeting it was resolved that 
such action “is a gross diabolical misuse of wealth and power, 
and tends to convince us that if they—the employers— 
can so afford to waste their wealth and gratify their 
whims and passions, they can afford the workers an 
eight hours day. Therefore we pledge ourselves not 
to return to work until the principle of the eight 
hours day is conceded.” Similarly strong language 
is used at many of the meetings, and this tends rather to 
alienate the public from the side of labour. Not only is the 
union paying strike money to their members, but non-union 
men who were either forced out with the strikers or quitted 
their jobs in sympathy are receiving assistance, and all 
union men at work are called upon for a levy of 3s. 6d. per 
week, of which 1s. is to go to the non-union men. The New- 
castle and Gateshead branch of the Amalgamated Society of 
Engineers wanted to withdraw some of their members who 
are employed by Sir W. G. Armstrong and Co., Elswick 
Works, and are at present engaged in completing a Japanese 
battleship, but the committee decided that as the men 
had the eight hours day already on this particular job, 
to leave them alone. It appears the ship is in Port- 
land Roads, and the men in question are employed with 
others who belong to a Thames works who have the eight 
hours. The employers in this district are as firm as ever, 
though a report was set afloat that one important company 
was intending to break away. Such a report, however, was 
entirely without foundation. 





Our correspondent on the Clyde writes :—There have been 
few developments of note in the Clyde district since last 
week in connection with the engineering lock-out; the work- 
ing men who are idle have so far taken little interest in the 
matter. It has been usual in times of strike for the men to 
assemble in halls in important centres, where they were pro- 
vided with means of entertaiment; but on the present 
occasion the attendance has been so small that it has not 
been worth while making any provision of thekind indicated. 
The number of men turning up to sign the strike books is 
comparatively small. Many of the workmen appear to be 
still on holiday. The more necessitous have already signed 
on, and become entitled to strike pay, and it is pointed out 
that the allowance is so considerable that the men might 
remain out for an indefinite period without any great hard- 
ship. There is a strong impression among both employers 
and workmen in this district that the quarrel will be of short 
duration. This idea seems to be based to a large extent on 
the fact that the funds of the Associated Society of Engineers 
available for strike pay will be exhausted in a very few 
weeks. So far as Scotland is concerned, the other trades have 
not taken up the cause of the engineers with anything like 
enthusiasm. Few, if any, of these trades have the least ex- 


they are not disposed to make any large sacrifice in support 
of the engineers. The fact is that in this district the eight 
hours day is almost universally voted an impractio bility. 
At several works where non-union men have been employed, 
picketing has been brought into play, and has been partially 
successful in preventing the employers retaining the services 
of the workmen engaged in place of those who are now 
locked out. It is worthy of note that in the course of the 
past week quite a number of engineering contracts have been 
placed in the Clyde district for bridge works, marine, and 
general engineering. The federated masters seem confident 
that the attempt to enforce the eight hours e will collapse 
ignominiously in a very short time. In the workshops 
generally the apprentices remain at work; nota few of them 
are quite capable to do the work of a journeyman, and there 
is little or no difficulty in keeping machinery going. In 
fact, the occurrence of the dispute at this particular juncture, 
so soon after the trouble about machine minding, which 
recently threatened a rupture, is not unlikely to militate 
against the chances of the engineers ever obtaining full con- 
trol over the machines. The employers in this district 
appear to be quite satisfied with the number of accessions to 
the Federation constantly being obtained from different parts 
of the country. 





Our correspondent at Manchester writes :—The engineering 
trade lock-out and strike is steadily extending throughout 
this district, and during the past week the federated em- 
ployers have been able to report important accessions, both 
in Manchester and the surrounding industrial centres, The 
most noteworthy accession to the Manchester firms locking 
out is that of Messrs. Craven Brothers, who have hitherto 
held aloof from co-operating with the other employers on 
labour and wages questions, but have now joined in the 
present movement. This firm gives employment to some500 
men, most of them skilled artisans. The other Manchester 
firms who have this week joined in the lock-out are:—The 
Unbreakable Pulley Company, Gorton; Elijah Ashworth, 
machinist, Collyhurst; and Higginbottom and Mannock, 
engineers and millwrights, Gorton. Outside Manchester, 
Bolton has taken up a very strong position, and including the 
smaller engineering districts in the immediate neighbourhood 
some twenty firms have now joined in the lock-out. Oldham, 
the most important machine-making centre in the kingdom, 
it is practically settled will also shortly join in the lock-out; 
the large firms there have, however, only just recently passed 
through a nine weeks’ struggle with their workmen on the 
wages question, with the result that they have been thrown 
considerab'y behind-hand with their orders, and this has 
necessarily been taken into consideration in deferring their 
joint action with the other employers; but I understand an 
official announcement that lock-out notices have been posted 
in the above district may very soon be expected. I have been 
further informed by Colonel Dyer, the chairman of the 
Manchester branch of the Employers’ Federation, that a 
number of other firms are also preparing to join in the lock- 
out, and that day by day the movement generally is steadily 
growing in strength. The second official list of firms locking 
out was being got ready, and would probably be issued next 
week, when it would be seen how very much more widespread 
the combination of the employers had become since the lock- 
out was forced upon them by the action of the trades union 
organisations in London. Discussing the position generally, 
Colonel Dyer said he was convinced that as the real issue 
now being fought out became more thoroughly understood 
and appreciated by the employers, the stronger would become 
the combination into which they had been forced—not as an 
attack upon the workmen or upon trades unions, and not 
even solely for the purpose of resisting the forty-eight hours 
demand, which in itself it would be impossible to concede— 
but as a protection against further attacks, which were only 
too plainly indicated in the Socialistic speeches of some of the 
trade union leaders. Personally, he had no doubt whatever 
as to the issue of the present struggle, but with his military 
instinct, and speaking as president of the Employers’ Federa- 
tion, Colonel Dyer added that until he had got all his men 
into line, he would not commit himself to any definite 
expression of opinion as to what they could do, or what would 
be the final result. 





We are authorised to say that the following statement, 
which has appeared in the Press, is not accurate :—‘ The 
directors of the Vauxhall Ironworks Company, Ltd., which 
firm is affiliated to the Employers’ Federation, have addressed 
the following letter to the whole of their employés who are 
locked out or on strike :—‘ Your situation here having been 
kept open for some time, the directors of this company have 
to advis3 you that it is still open at your old rate of wages 
and hours of work. Being desirous of retaining the services 
of their old hands, this circular letter is issued to inform you 
that should you not return to your work it will be impossible 
to consider your interests further in filling up the vacancies. 
We shall be glad to receive any communication from you 
by letter, which will be treated in confidence.’” This letter 
was addressed, not to the whole of their employés who are 
locked out or on strike, but to those who, though they may 
be locked out, are non-society men. The answer to this letter 
of the directors is clearly the composition of someone other 
than an employé of the firm. 

The following reply was forwarded to the directors of the 
company :—‘ Your letter has been considered ata full meet- 
ing. You advise us that our situations are now open to us at 
the old rates of pay and hours of work. We beg to remind 
you that, as far back as April last, a request, couched in 
respectful language, was made on our behalf, that you should 
consider the advisability of conceding an eight-hour day, and 
you were asked to reply by May 26th. Your reply came in 
the posting of the Federation lock-out notice expiring 
July 13th. This we resented. Now, with an almost fatherly 
solicitude, you inform us you are desirous of retaining the 
services of your old hands. Our wonder is that you ever 
discharged us. As intelligent workmen, we recognise that an 
organised system is not built up easily. We have noted 
the consideration shown to those whom you vainly seek 
to set in our places, with their lodgment in hotels, 
their daily conveyance to and fro at your company’s 
expense, and beg to remind you that never in the history 
of your firm has such consideration been shown those 
who have worked for many years in your employ. Trade is 
good. Some of your workmen have accepted jobs elsewhere 
in eight-hour shops, and as workmen who claim some right 
in fixiog the conditions under which we shall work, we would 
suggest that, in our opinion, is would be a far wiser course 


——= 
conceded, we shall immediately return, prepared to si 
differences and to work for the good of var " pe Ee 
word, we would say that we recognise the serious loss Pe 
must accrue to your firm, many of us having been years r= 
your service, and knowing well all classes of your work, 
and we appeal to you to place your firm in line with 
the 190 firms who have granted the concession of 
eight-hour day without reduction of pay to their emplo Pi : 
We understand that the list of signatures included th 
names of some to whom the directors’ letter had bes 
been addressed. Apparently the men’s answer to their en. 

loyers, with whom it is acknowledged they have always 
en on excellent terms, appeared in the Press before the 
directors themselves received it. This seems to show a lack 
of courtesy, with which we should be loth to credit ths men 
themselves, 


Dealing with a very important matter, the funds of the 
Amalgamated Engineers, the special correspondent of the 
Times gives the following figures as the result of carefy] 
inquiry and examination of accounts :— 


‘* Now, with regard to those funds, the public is rather apt 
to be misled by the promiscuous use of various phrases, We 
hear of the ‘balance,’ the ‘reserve,’ the ‘ superannuation 
reserve fund,’ and many other funds besides; but they ar, 
all part of the alleged fighting fund, and all are summed up in 
the report for 1896 under the heading ‘total assets.’ These 
total assets consisted, on December 31st, 1896, of rather lesg 
than £306,000. Of this £51,000 odd is called ‘ superannuation 
reserve fund,’ and is invested in municipal corporation 
securities for the most part, but £10,000, by what device | 
know not, in the Post-office Savings Bank. The remainder 
of the £306,000 is invested as follows :—A sum of £10,600 is 
on loan to the Herts County Council, and £1000 is investeq 
in house property in Manchester, while the remaining 
£243,000 odd is described as ‘ branch balance.’ That means 
that a large part of it is spread over many and very distant 
parts of the world. Even supposing all the balances at all 
the branches to be accessible to the society at any moment— 
which, in fact, they are not—it is still obvious that they 
cannot be regarded as a fighting fund. Sick benefits, super. 
annuation benefits, funeral benefits, management expenses, 
and the like, go on all the year round and just the same, 
whether a dispute is in progress or not. Out of the funds 
last year the society paid, in the name of sick benefit, 
£44,667 ; superannuation, £63,747 ; funerals, £12,799; and 
management expenses, £27,047. Many other deductions 
might also be made, but enough has been written already to 
show that the so-called fighting fund, which has no business 
to be such, is a very great deal less than it is represented to 
be. What ground must be covered by this fighting fund? 
Efforts have been made to represent it as being very small, 
but the Saturday’s official figures of the men on strike 
were—engineers, 17,000; allied workers, 18,000; non-unionists, 
5000. Among these £35,000, a not inconsiderable sum was 
distributed as strike pay. As long as that goes on at the 
rate of 15s. per week the young men will be quite contented, 
for it is grand holiday-making weather, and the young men 
are far away on their bicycles and enjoying themselves to the 
full. But it cannot last long, for the area of the dispute 
extends every day, the Federated employers are very active, 
and before this week is out there will, as I learn on high 
authority, be a practically universal lock-out of 25 per cent. 
of the Amalgamated Engineers in the important Oldham 
district. Another important district, which I am not at 
liberty to mention, will very shortly follow suit, and the 
remaining 75 per cent. will immediately strike. Then there 
will be so many less men to levy upon for funds, and so 
many more men to receive strike pay. This hard reckoning 
of forces may sound unsympathetic, but it is the way to 
reach a sound judgment, and after all this is distinctly a 
battle to which the men have challenged the employers in 
cold blood.” 


In this connection we may call attention to the statement 
of the Employers’ Federation to which we have already 
referred in a leader, and which will be found printed in 
extenso on page 134. 








THE NorTH-EasteRN Dispute.—The award of Lord James of 
Hereford in the arbitration proceedings between the workmen and 
directors of the North-Eastern Railway Company is expected 
to be made known to-morrow—Saturday. The hearing of the 
case, which concluded on Wednesday, has occupied twenty-four 
sittings, in addition to which Lord James, acting as conciliator as 
well as umpire, has had several long conferences with Mr. Gitb 
and Mr, Bell, representing respectively the company and tho 
men. 


SECTIONALISED MACHINERY,.—In the light of modern engineering 
achievements it is safe to say that there is no mine situated in so 
inaccessible a place that it cannot be worked if it is rich enough. 
It is a greater evidence of our engineering skill, however, that 
many miaes which are not especially rich can be operated protit- 
ably in remote places whither a wagon cannot ke driven, We 
have perhaps the most remarkable instances of this kind in 
Mexico, where the Cordillera has a precipitousness that 
is nowhere approached in the United States, where there 
are few railways besides the main north and south lines, 
and wagon-roads are scarce. When, therefore, one comes 
across a stamp mill loudly pounding away at the bottom of a 
barranca in the heart of the Sierra Madre, or a smelting furnace 
belching forth its black smoke, one may well be lostin astonishment 
at their being there at all. That they are there is due chiefly to 
the ingenuity of mining machinery makers in dividing their appa- 
ratus in such a way that no part of it will weigh more than a mule 
can carry. This is a branch of work in which American 
machine works have excelled, and their experience in it is now 
20 complete that the engineer can .safely entrust to them his 
orders for almost any kind of apparatus. The maximum load that 
the Mexican mule can carry in the Sierra Madre is 350 Ib., and this 
requires a specially picked mule, The ordinary mule load is only 
8001b, It is necessary, therefore, that there shall be no piece of 
machinery weighing more than 3501b., and those of that weight 
should be fewin number. The most experienced machinery makers 
are generally able to keep within these limits. Such apparatus as 
boilers and water-jacket furnaces are shipped, of course, in nested 
ep which have to be set up and riveted on the ground. A no 
ess important requirement than the weight of a piece is its length, 
since a mule cannot safely make the sharp turns of a narrow moun- 
tain trail with anything longer than 9ft. on its back. This restric- 
tion, which obviously applies to lumber as well, often increaces 
very much the difficulty cf mill construction, since there are 
numerous mining camps in Mexico where every stick of timber 





for your firm to concede our desire for an eight-hour day. If 





pectation of obtaining for themselves an eight hours day, and 





the Federation notices be withdrawn, and the eight-hour day 





that is used must bo brougbt in by mule-back, or on the 
shoulders of men.—TZhe Engineering and Mining Journal. 
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RAILWAY MATTERS. 


[ax only railway in Paraguay, the area of which is 
ted at 65,100 square miles, is a single line without branches, 
pans from Asuncion to Perapo, and known as the Paraguay 
Contral Riilway. 
Tax Chief Commissioner of the New South Wales 
il ive Mr. Eddy, died at Brisbane on June 21st, Although his 
’ th vas quite unexpected, it was known by those in attendance 
= him that his condition was most precarious. 


{ax Bombay-Baroda and Central India Railway 
Cmpany have for many yer successfully omployed a process 
f water coftening for locomotive purposes on the Gaekwar's 
Dabhoi Railway, where the quality of the water obtainable is bad. 
Similar difficulties having been experienced on other parts of the 
Company's Jiae, the process is to be tried at some other stations, 


Tux total receipts of twenty-one of the principal rail- 
United Kingdom during the five weeks ended July 
1 to £8 006,718, being £451 317 (or 6 per cent.) more 
than for the corresponding pericd of 1896. The receipts from 
assonger traffic were £4,145,526, an increase of £515,665, while 
those from goods and mineral traffic were £3,861,192, a decrease 
of £64,348. 

Tux Messina, Tarsus, and Adana Railway, a single line 
in the hands of an Engiish company, opened in 1887, does good 
gervico in increasing traffic from the interior through the province 
of Aleppo, and from its report is in an improving position. It is 
proposed to prolopg the 414 miles open from Adana to the eastern 
extremity of the C..ician Plain, a distance of 60 miles, as soon as a 
concession can be obtained from the 0 :toman Government, 


As compared with 1892-93, the value of imports of 
railway material into India rcse by 333 per cent. in 1896-97, the 
total value standing at considerably over one crore, says Indian 
Engineering. For the first time imports of railway materials and 
rolling stock on behalf of private enterprise are largely in excess of 
those on behalf of Government. Although these latter in the past 
two years have greatly exceeded the valuo of imports in previous 
years, still for 1896-97 the total value for Government railway 
materials is less by nearly a half crore than that above quoted 
against private importatione. 


OrriciaL statistics of the stock of locomotives in 
Russia, January Ist, 1896, show the whole number to have been 
8123. Of goods engines, 3736 were 6-wheeled, 2542 8-wheeled, 
fifty-five 12-wheeled, two 10-wheeled, and twenty-two 4-wheeled. 
Just one-eighth of all the lecomotives were compound engines. 
Nearly one-half —4020— were built in Russia, Of the whole 
number, as many as 45 percent. were built before 1880. The 
fuel used was coal on 40 per cent. of the whole number, petroleum 
on 32 per cent., and wood on 28 per cent. Peat was used on 
fifty-three engines. The locomotives fitted with power brakes 
number 1131. 


SomE progress was made during last year in the con- 
struction of the Berdiansk Railway. A portion cf the work to the 
extent of £100,000 has been undertaken by an Anglo-Russian 
company, who will make the best effort to finish their part during 
the present year, but they fear that, owirg to the slow progress 
made by the other contractors, their work—bridges and culverts— 
will be delayed. ‘T'nis line is of vast importance to the agricultural 
community. The Tzaritzin-Tikhoretz: is still in construction, and 
the Yeisk line bas not been spoken of any more, but small lines, 
such as from Saratof to the quay on the Volga, which is about ten 
miles, are being constructed in all parts of the ‘l'aganrog Consular 
district. 


ways of the 
3rd, amountet 


Tue close of the present year will witness the retire- 
ment of Sir Charles Scotter, as general manager of the London and 
South-Western Railway, a post cccupied by him for the past 
twelve years to the great advantage of the company, and of the 
railway service generally. The railway, however, is not to lose 
entirely the benefit of the mature experience and untiring energy 
of its present chief administrator, as Sir Charles will take a seat at 
the board. Sir Charles Scotter commenced his railway career in 
the Manchester, Sheffield, and Lincolnshire Railway Company’s 
goods department at Hull. Mr. C. J. Owens, the present goods 
manager of the company, will, it is stated, meantime be appointed 
to the post of assistant general manager. 


AtTHouGs the profits made by the Beyrouth-Damascus 
Railway in 1896 exceed in proportion those made in the period of 
1895, during which the line was in use, the results have not been 
encouraging. The passenger traffic was small, and owing to the 
disturbed state of the Hauran, the great corn-producing district, 
but little use was made of the railway for the conveyance of 
goods from the interior to Beyrouth. As yet the introduction of 
the railway has had no appreciable effect upon the economic 
condition of the country. The railway terminus being at a 
distance of more than a mile from the harbour forms a serious 
obstacle to the success of the enterprise, and hitherto all attempts 
to overcome this difficulty have failed cn account of the heavy outlay 
involved. Nothing bas been done with the viow of constructing the 
branch line by way of Maalaka, about half way between Beyrouth, 
Damascus, Homs and Hama, to Aleppo and Biredjik on the 
Eaprutis, though the concession for the construction was granted 
to the existing company. It is said that the intention is to 
construct the line from Maalaka to Biredjik on the ordinary 
gauge, which should render it necessary to re-load goods at the 
junction, 


Tux laborious caravan route from Matadi to Steepley 
Falls in the Congo State has been shortened by the most tiresome 
half, now that the railway is open to traffic for 117 miles, At one 
time the outlook would have dismayed most men. At the end of 
the first five years, only 25 miles from the starting point had been 
constructed, and each mile had cost over £32,186, and on that 
short section alone the sum estimated to cover the whole con- 
struction was expended, The 2ft. 7jin. iron track was slowly 
extended, and now it is shooting briskly forward at the rate of 
62 miles per annum, The number cf persons employed on the 
work is 6500, of whom 3550 are coloured British subjects from 
Sierra Leone, earning on the aggregate £8000 a month exclusive of 
board and lodging. It is calculated that the total cost of the line 
will be £2,080,000, equal to £8387 a mile, the fall distance being 
248 miles. So large an outlay must entail high traffic rates. The 
present charge for a journey from Matadi to Tumba, 117 miles in 
11 hours, first-class, with accommodation similar to that on the 
roof of a London tramcar, is £9 123. 6d., and £1 33, 2d., the price 
of a third-class ticket, only entitles the holder to the least possible 
space into which the human body can be stored amongst luggage 
in anopen truck, while all goods, except salt, pay £19 0s, 3d. per 
ton ; forthe coastward transit produce is rated according to value. 
lhe carriage of a ton of palm oil costs £2 4s, 91., that of a ton of 
copper £5 4+, 91,, that of a ton of india-rubber pays £8, being 
as much as is charged on merchandise going inland—24d. a lb, 
Some anxiety is shown by the missionaries and traders already 
making use of the !iae, as to the proportion in which these prices 
will be increased when the Poolter Mehus is reached. It is felt 
that to double them, as the distance will be doubled, will be to 
withhold the benefit which has been most expected. The company 
admits that they are excessive, but excuses their imposition on the 
ground that at present public traffic hinders construction more 
than it helps the exchequer. When all the rails are laid and a 
passenger train is run from the lower to the upper river twice daily, 
fares and charges will be as reasonably low as the promised speed 
will be reasonably high, 





NOTES AND MEMORANDA. 


THE number of passengers who left the United King- 
dom for places out of Earope during June was 14,940, as compared 
with 17,701 in June, 1896, 


ALuMINiuM melts at 1200 deg. Fah, In making cast- 
ings of this metal it has been found advisable not to raise its 
temperature much above melting point. 


Tue month of July has been an exceptionally dry one, 
not more than 0 ‘64in. of rain having fallen in North-west London. 
In the past forty years there have only been six Julys as dry or 
drier than that just closed. 


Tu# number of aliens that arrived in the United King- 
dom from the Continent during June was 7056. Of this number 
2355 were stated to be en route to America, compared with 4051 so 
stated in June, 1896. Those not stated to be on their way to 
America numbered 4701—including 858 sailors—the corresponding 
figure for June, 1896, being 4687—includirg 903 sailors, 


Tue first ship having triple-expansion engines to enter 
the transatlantic trade was the Martello, built in 1884 for the 
Wilson Line by Ear‘e’s Shipbuilding Company cf Hull. This ship 
was 370ft. long, cof 43ft. beam snd 28ft. deep. She had engines 
with cylinders 35in., 50in., and 82in. in diameter and 57in. stroke, 
carried 150 lb. working pressure, indicated 2400-horse power and 
made ]2 knots on a consumption of 38 tons of coal per day. 


SIxTEEN disputes, involving some 21,000 workers in 
forty-seven establishments, were reported to the Belgian Labour 
Department in Jane, the figures for this month being by far the 
largest reported since the inauguration of the cfficial strike 
statistics in December, 1895, Eleven of the sixteen disputes are 
new. Inthe last days of June almost the whole of the miners of the 
Borinage—one of the four coal basins of Belgium—=struck, owing 
to the posting up of working rules in conformity with the law of 
June 15tb, 1896. 


Tue seventh session of the Australasian Association for 
the Advancementcf Science will commence in Sydney on January 6th 
next, and last till the following Thursday. The meetings of the 
Association have Litherto been very successful, and there is every 
reason to believe that the forthcoming gathering will be equally 
well attended. I+ will beheld during the Christmas and New Year 
vacations of the universities and colleges, which it is hoped will be 
a convenient time for a very large proportion of the members to 
attend. ‘The president of the Engineering and Architecture Section 
is Mr. H. C. Stanley, M. Inst. C.E., and the secretaries Messra, 
J. W. Grimshaw, M. Inst, C.E., and H. C. Kent, M.A. 


Berore the Paris Academy of Sciences, MM. Ad. 
Carnot and Goutal read a paper on researches on the state in 
which elements other than carbon are found in cast iron or steel. 
The atiack of the metal by appropriate solvents shows that silicon 
is present chiefly as the silicide FeS. If manganese is present, 
however, the silicon combines with it in preference to iron. 
Sulphur behaves similarly, all the manganese apparently being 
turned into sulphide before any iron sulphide is tormed. Paos- 
phorus and arsenic show remarkable differences in their behaviour 
towards the solvent employed—a solution of potarsium-copper 
chloride—the phosphorus being combined with the iron forming 
Fe,P, while the arsenic is uncombined and simply dissolved in the 
casting. 

Tue report of the Electric Lighting Department of the 
Hampstead Vestry—the second London vestry to undertake an 
electric installation—was issued on Tuesday last. It covers the 
fifteen months from Christmas, 1895, to Lady Day, 1897. Tae 
document states that the capital expenditure has increased from 
£56,522 to £83,331 in the pericd dealt with. An overdraft of 
£22,771 is due to the bankers, and will be met by a new loan. 
Against this, however, the working profits for the fifteen months 
amounted to £5257 12s., equivalent to 6 °3 per cent. on the capital. 
The net profit, after paying off interest and a proportion of the 
principal of the loans, and providing for asinking fund, was £1900. 
Assuming that the vestry traded as a company, and had put aside 
the amount paid on account of loans asa sinking fond, and de- 
clared a dividend on the remainder of the profits, the amount so 
declared on would be £4662, or 5°59 per cent. onthe capital. One 
very satisfactory point was that the private consumption of elec- 
tric current had increased at the rate of 334 per cent, in Hamp- 
stead during the fifteen months. 


Some interesting particulars of the tin-plate trade were 
given in Mr. George D. Hammond’s paper read before the Iron 
and Steel Institute on Tuesday last. It appears tbat the largest 
exports were in 1891. Until that year the iadustry had been 
almost entirely confined to this country, and the American market 
was supplied entirely from Wales. But the M’Kinley tariff having 
increased the import duty to 10s. per cwt., works were established 
in the United States which had operated with considerable 
success, rising from 5803 tons in 1892 to 187,053 tons in 1896, and 
there were now tin-plate mills in the States with a total capacity 
of cutput to supply all the American wants. France, Germany, 
Italy, Spain, and Austria were also producing, and the Welsh 
makers were anxiously seeking markets abroad. In the mean- 
whie great depression existed, for of the 490 mills in Great 
Britain at tho present time only 302 were in operation at the end 
of April. Daring the past fifteen years a great revolution had 
taken place ia the trade by the general adoption of mild steel as a 
eubstitute for iron bars. ‘Tae tin-plate trade proper might now be 
considered to commence with the rolling of the steel bar into 
black-plate, although more of the larger works had erected open- 
hearth steel plants. 


Ar a recent meeting of the Berlin Industrial Society 
Dr. Kraemer read a paper on berzol and its importance as an 
illuminant. Bante and Schilling were the first who recommended 
berzol as a carburetting agent for gas, By the use of 4 grammes of 
benzol per cubic metre of gas its illuminating power can be 
increased by one Hefner light. The first experiments made at the 
Munich gasworks furnished still better results. For the average 
12 to 14 Hefner light gas there were used, according to Rau, but 2 
grammes per cubic metre and Hefner light. The use of benzol 
as carburetting agent permits an easier desulphurisation of the 
gas, the recovery of a stronger and denser coke, and prevents the 
stopping up of the pipes by naphthaline. Although berz»l is now 
being used more extensively for gas carburetting purposes, 
its consumption is still rather small. For a large city, like 
Hamburg, for instance, it amounts to but 300 tons annually. 
Gasworks having good and cheap gas coal at their disposal 
do not use benzl at al!, and since the introduction of 
incandescent gas light the illuminating power of gas proger has 
lost much of its former importance. But benzol can also be used 
directly as an illuminant, although by itself only in specially con- 
structed lamps, owing to its high carbon contents, As early as 
1855 mixtures of highly spirituous and carboniferous bodies, as 
spirits of turpentine, were used under the name of ‘‘camphine ” 
for illuminating purposes. Recent tests with wood spirit and 
heavy benzo) for incandescent lighting furnished favourable results. 
The proportion of 15 per cent. of wood spirit to 85 per cent. of 
alcoho! should not be exceeded, as more wood spirit would cause 
the mantle to soot. It was shown that wood spirit could be 
replaced by 90 per cent. berzol without injury to the lighting power. 
Naphthaline is the least adapted, as it does not dissolve easily in 
alcohol. An addition of 15 per cent. of benzol to alcohol for an 
incandescent alcohol lamp proved a saving of more than 26 per 
cent., as compared with pure alcohol. For an ordinary lamp, of 
course, petroleum cannot be replaced by this mixture on account 
of it; highercost, but in the case of a greater advance in the price 
of pstroleum this alcohol (benzol mixture) should not be lost sight of. 





MISCELLANEA. 


THE President of the Local Government Board has 
now decided to appoint a Departmental Committee to inquire con- 
cerning the disposal of the sewage of large towns and cities. 


In April last the Admiralty decided to strengthen the 
Navy by the entry of thirty-four engineer students, of which 
number twenty-five were to be appointed as a result of an open 
competitive examination, six were to be nominated service candi- 
dates, and three colonial candidates. According to the Naval and 
Military Record, the result of the petitive examination was 
sent to the Admiralty several days ago, and on the first twenty- 
five candidates on the merit list presenting themselves for medical 
examination no fewer than seven were pronounced physically unfit. 
Another batch of the candidates next in turn on tho merit list are 
now being medically examined, and of this batch saveral failures 
have been reported; in fact, the fortieth candidate will stand a 
good chance of being selected as one of the twenty-five. 


Tue work for the transmission of 4000-horse power 
from the river running through the Santa Ana Canyon to Los 
Angeles and Pasadena, some 80 miles, has been concluded between 
the Southern California Power Company and the General Electric 
Company. According to the Hlecirical Hngincer, the power station 
will be located in the Santa Ana Canyon. The water will be taken 
from the river by means of a canal or tunnel along the side of the 
canyon. It will finally enter a pipe line some 2200ft. long, giving 
what will be equivalent to a head of water 750ft. high. The 
waterwheels will be of the impact type, directly connected to the 
generators, of which there will be four, each of 750-kilowatt 
capacity. The maximum line potential will be 33,000 volts, to 
which potential the initial voltage will be raised by twelve 250- 
kilowatt step-up transformers. 


Accounts of the condition of the Pothuau, the iron- 
clad which represented the French Navy at the recent review at 
Spithead, state that during her passage across the Channel it was 
feared that fire would break out on board owing to the high 
temperature produced by the evaporating apparatus. To diminish 
the danger resulting from this state of things it will be necessary 
to change the apparatus, which was declared by the Chief Council 
of Engineers to be without a flaw. Moreover, on the return of 
the Pothuau to Cherbourg it was discovered that most of the tubes 
of the lower ranges were dangerously bent, and that eight of 
them were completely perforated. It was found necessary to 
change them at once. Large numbers of the tubes were also 
coated with rust. Nevertheless, the Pothuau is a perfectly new 
vessel, and it was the presence of this warship at Spithead that 
led Admiral Besnard to declare from the Tribune of the Chamber 
that France was often superior to Great Britain. 


THE following list of vessels which are now in hand for 
the Japanese Government, in addition to the Fuji, which has been 
completed, and the Yashima, which recently left the Tyne, we 
extract from the Army and Navy Gazette:—The battleship Shiki- 
shima, of 15,000 tonsand 14,500-horse power, isto be completed within 
two years at the Thames Ironworks, and other vessels of the 
same class are to be built at Clydebank and the Vulcan Works at 
Stettin. The two cruisers of the first class, Kasagi and Chitose, 
4750 tons, are to be completed by December 31st, 1898, in the 
Cramps’ Yard at Philadelphia, and the Union Ironworks, San 
Francisco, Messrs. Thomson are to complete this year a cruiser of 
4350 tons and 15,500-horse power at Clydebank, while two 30-knot 
destroyers are to be built by Messrs, Thornycroft, and four by 
Messrs, Yarrow. Herr Schicbau will build five 24-knot boats at 
Elbing, and M. Normand as many at Havre, The Elswick Yard 
will also have a considerable share of the work. 


Wuen breakdowns occur in H.M. ships there is no 
lack of outcry. On the other hand, the absence, or in other words, 
the satisfactory response to demands made in the hurry and 
excitement of an engagement on the part of the engine-room staffs 
are rarely noticed, and when they are the commanding officer 
usually gets all the credit. On this account we note with pleasure, 
as will every marine engineer who has known from experience the 
bitterness of the truth we have mentioned above, an incident of the 
revent naval marceuvres. Before the Channel squadron left Lough 
Swilly the Admiral made the following signal :—‘‘ The Admiral 
considers the engine-room staffs of the battleships, during the 
recent marceuvres, have worked well. They had been called upon 
to proceed at their utmost speed at very short notice, and they 
have always responded most satisfactorily. He will not fail in his 
report to their lordships to mention this highly creditable per- 
formance.” It need hardly be added that the signal gave the 
greatest satisfaction to the engine-room staffs of the various ships. 


Tux recent report of the New York Chamber of Com- 
merce, showing that the commerce of this port for 1896 had 
decidedly decreased and was less than for any year since 1889, has 
awakened discussion as to the causes of this decline in business. 
The increased tonnage cf transatlantic steamers in late years, and 
the fact that the entrance to the harbour is tortuous, comparatively 
narrow, and only 30ft. deep, have certainly had much to do with 
the departure to more favourably situated ports, says the Engi- 
neering News. Toese unfortunate conditions in the harbour are 
recognised in the present effort to straighten the channel and to 
secure a 35ft. depth at low tide, with a width of at least 1000ft. 
According to Colonel Gillespie’s estimate of last January, made 
to the Secretary of War, this improvement would cost about 
1,740,000 dols., and re-surveys are now being made by Lt.-Col. 
Ludlow with the view of obtaining fuller information, and, if 
possible, of lowering the cost. The lack of proper dock facilities 
on the water front of New York is another serious cause for com- 
plaint by steamship companies and by shippers generally. And 
while the New York Dock Department has now the authority and 
meney available, and has completed plans for what will be a vast 
improvement upon present conditions on the North River, some 
other equally essential steps in inducing trade to come this way 
seem to be neglected. The operations of the existing laws for 
the leasing of piers is opposed to the interests of New York as a 
commercial port, 


Tue following account of the Yukon district of 
Canada has been issued by the High Commissioner for Canada:— 
The Yukon district is a vast and as yet little known tract of 
country which forms the extreme north-westerly portion of the 
North-West Territories of Canada. It is bounded to the south by 
the northern line of British Columbia, lat. 60 deg., to the west 
by the eastern line of the United States Territory of Alaska, to 
the east by the Rocky Mountain ranges and the 136th meridian, 
and to the north by the Arctic Ocean. Tre district has an area of 
192,000 square miles, or about the size of France, and of this area 
150,7€8 square miles are included in the watershed of the Yukon 
River. The region as a whole is naturally mountainous in character, 
but it comprises as well a large area of merely billy or gently ur- 
dulating country, besides many wide and flat-bottomed valleys. 
It is more mountainous in the south-east, and subsides generally 
and uniformiy to the north-westward, the mountains | 





becoming 
more isolated and separated by brcader tracts of low land. The 
average base level may be stated at a little over 2000ft. Tho 
Yukon or Pelly River provides the main drainage of the region. 
This river passes from Canadian into American territory at a point 
in its course 1600 miles from the sea. The 200 miles of its course 
in Canada receives the waters of all the most important of its 
tributaries—the Stewart, Macmillan, Upper Pelly, Lewes, White 
River, &c.—each with an extensive subsidiary river system, which, 
spreading out like a fan towards the north-east, east, and south- 
east, facilitate access into the interior. There seems to te every 
reason to believe the existence of great mineral wealth. The difficul- 
ties of access, hardships of pioneer life in a sub-arctic climate, and 
the heavy cost attending the journey tc Yukon, should be very care- 
fully considered by those contemplating proceeding to the district, 
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EVANS’ PUMPING ENGINE. 





WE illustrate a fine pumping ergine for underground 


working, lately constructed by Messrs. Joseph Evans and | 


Sons, of Wolverhampton, for use in the Miike coal mines in 
Japan. The engine, as will be seen by the illustration, is of 
the direct-acting type, and consists of two complete compound 
engines, arranged side by side on bed-plates, their steam- 
distribution gear being so arranged that under ordinary con- 
ditions the two engines work togethér on the duplex principle, 
so as to keep up a continuous flow of water; but when 
desired the two sets of valve gear can be disconnected, and 


one of the engines can be kept at work while the | 


other is at rest. The disconnection of the two sets of gear 
is effected entirely by the manipulation of certain stop valves, 
and is the work of a very short space of time. 

The makers claim for this system that it gives practically 
the advantages of two engines, the working of the valve gear 
and the arrangements and strengths of the various parts of | 
the pumps being such that if one engine is stopped for | 
repairs or attention of any sort, the other engine may with | 
safety be run for a time at a greatly-increased speed, so that 
but little pumping capacity is lost until such time as the 
s3cond engine can again be put into work. The principal | 
dimensions of the engine are as follows :—High-pressure 
steam cylinders, 24in. diameter; low-pressure ditto, 44in. 
diameter ; stroke, 36in. The duty for which the engine was 
designed is to raise 2000 gallons of water per minute a height 
of 600ft. The water to be dealt with is gritty and impreg- 
nated with sulphur, and in consequence is of a strongly cor- 
rosive nature, and with a view to resisting this corrosive action 
the rams, rods, and other working portions of the pump; are 
made of a specially resistant bronze. 

The engine is provided with a surface condenser, having 
tubes and tube-plates of brass, the water raised by the pumps 
being employed as cooling water. The condenser is fitted 
with two independent air pumps of the direct acting type. 
The steam-distribution valve gear of the engines and also of 
the air pumps is of the well-known steam-moved type which 
Messrs. Evans have manufactured for many years past, the 
gear of the main engines being Evans and Tonkins’ patent 
modified form of gear for enabling the pumps to work in 
duplex or independent of each other, as above described. 
Oae steam relay drives both sets of slide valves on high and 
low-pressure cylinders. The pump ends are provided with 
vacuum chambers on the suction inlets, as well as air vessels 
placed on the connecting pipes between the delivery valve 
boxes, and all the valve boxes are arranged so that they can 
be opaned and the valves lifted quite clear of other parts of 
the machine. The pumps are of the externally-packed 
plunger type, and all parts of the pumps are arranged so as 
to be easily accessible. 


The average gradient is 1 in 6}, and the maximum 
is 1 in 5, so that the rack and pinions are necessary for the 


system. 


whole distance of 9$ kiloms. The line has been skilfully set 
out, so as to utilise as far as possible the natural contour of 
the mountain sides, which have been cut aad blasted to form 
the track. Oa the inner side of the track efficient drainage 
has been provided to carry away the large volume of water 
produced by the melting snow which might otherwise wash 
away the ballast. On the outside of the track supporting walls 
are constructed where necessary, and always in dry masonry 
without mortar,an art in which the workmen, who are all 
Italians, are adepts. The rails are laid on pressed steel 
trough sleepers. The curves are uniformly of 260ft. radius, 
| and there are several short tunnels in which the railway 
| makes a spiral semi-circle, so that the two mouths of the 
| tunnel face in the same direction though at different levels 
| There is also one important bridge in three steel spans of 
| 92ft. on masonry piers over a gorge about one mile from 
Zermatt, and as staging is impossible for the centre opening, 
the side spans are launched forward as cantilevers, and 
riveted in the middle. 

The first station is at the back of the well-known Riffel 
Alp Hotel, another at the Riffelberg and the summit ter- 
minus, 10,000ft. above the sea is at the Gorner Grat, within 
easy walk of the glacier. The views from this summit are 
indeed magnificent. The steep Matterhorn appears almost 
within stone throw on the west, its peak rising to a height of 
14,705ft , while Monte Rosa, on the south east, attains the 
still greater eminence of 15,215ft. 

The torrent falling through the gorge by the bridge above re- 
ferred to is—subject to a slight money tribute to the Commune 
—utilised as power. With an effective fall of 330ft. the water 
is brought by a pipe 3ft. diameter to the machinery house, 
where, by means of three turbines, each of 250-horse power, 
it generates electricity of 5000 volts. The current is carried 
on overhead conductors alongside the railway, and at four 
points in the route is transformed down to 500 volts, and fed 
into the conductors suspended over the centre of the track. 
The motor car is 40ft. long, and has room for fifty passengers ; 
a portion of the car at the rear end being enclosed for the 
electric motor and gear, the exigencies of the track not 
allowing the machinery to be placed under the car, as on 
ordinary tramways. The motor car is not only powerful 
enough to start, when fully loaded, on the steepest gradient, 
but to push before it another car containing sixty passengers. 

Mr. Aug. Haag, of Biel, Switzerland, is the engineer and 
architect who is responsible for the designing and carrying 
out of the work. Mr. Haag has had considerable previous 
experience in similar mountainous undertakings in Lower 
California and on the Transandine Railway now approach- 
ing completion between Argentina and Chili. The con- 
tractors are Messrs, Brown, Boveri, and Co., of Baden, 


| Switzerland, whose contract price for the whole line and its 








THE ZERMATT GORNER-GRAT RAILWAY. 


Tourists in Switzerland are familiar with the railway, | 
opened about six years ago, that runs up from the main line 
of the Rhone Valley at Visp, and, following the torrent river | 
of that name, lands the passengers at Zermatt, having risen | 
3160ft. in a distance of twenty-two miles. The gradients on | 
this most interesting line range from 1 in 26, where engines | 
can haul by adhesion, to 1 in 8, where the rack and pinion | 
on the Abt system are necessary. Although there is little | 
traffic except in the holiday months, the results have been 
sufficient to encourage the construction of a railway onward | 
and upward from Zermatt past the Riffel Alp to the well- | 
known Gorner Grat, which, from the grandeur of its posi- | 
tion, has a fair right to its claim of affording the most magni- | 
ficent view in Europe. 


This line, of which we now give a few particulars, is nearly 
completed, but as work can only be carried on for about 
four and a-half months in the year great exertion will be 
necessary to ensure the promised opening for traffic in July, 
1898. Although the same gauge of one metre has been 
adopted, and there is a physical connection at Zermatt with | 
the existing railway, the new line is being constructed by a | 
separate company, and is to be worked on the electric trolley | 





equipment is 34 millions of francs. Mr. J. Travellett is their 
resident superintendent engineer. The enterprise is, finan- 
cially, a bold one, as only three months’ traffic in the year is 
contemplated. Not only are there no tourists except in the 
months July to September, but the railway and machinery 
house will be buried in snow for most of the remaining 
months. We hope, when the line is ready for traffic, to give 
the readers of Toe ENGINEER some illustrations explaining 
more fully the construction of the line, which has many 
novel and interesting features. 








THE people of George Stephenson’s race have not kept 
railroads to themselves, but so far they have a long lead of the 
rest of the world in constructing them, says the Razlroad Gazette 
of New York, There is not much room in Great Britain fora 
great mileage, and in Europe, of the total 155,284 miles, only 
20,977 miles are on British territory. But of the 26,890 miles 
in Asia, 19,700 miles are on such territory ; in Africa, 2845 miles 
out of 8169 ; in America, of the 48,005 miles outside of the United 
States, 16,719 miles are British, and, of course, all the 13,888 miles 
in Australia, Altogether, there are 74,129 miles of railroad in the 
British possessions, which, added to the 181,717 miles in the United 
States—all the figures are for 1895—makes the considerable figure 
of 255,846 miles, which is nearly three-fifths of the railroad of the 
world. And this takes no account of the 7127 miles of Mexican 
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THE IRON AND STEEL INSTITUTE, 


Tux Iron and Steel Institute meet this year at Cardig 
But either the intense heat or the more than ; 


hospitality of Cardiff has rendered the work ry 
members perfunctory, and it has become an almost 


vanishing quantity. The papers read have not been dig. 
cussed; apparently no one wants to discuss anythin 
Whole groups of papers have been taken as read with ths 
cordial consent of everybody; visits and feasting, and 
concerts and balls, occupying all the time available 
There was much force in the observation of the Mayor 
that he would much rather meet the members on Tuesday 
morning than on Friday night, when he feared they would 
be ‘a little tired.” 

The proceedings opened on Tuesday morning with g 
private meeting of the Council, and afterwards there was 
a private reception of the President, Mr. E. P. Martin 
and Council by the Mayor, Alderman E. Beayan, 
J.P., who was accompanied by Sir W. Thomas Lewis. 
Bart., chairman, and by the members of the local recep. 
tion committee. 

Later, the public reception took place in the lecture 
theatre of the South Wales Institute of Engineers, to 
which the Mayor, attendei by the Deputy-Mayor, 
Councillor Morgan Morgan, the Town Clerk, Mr. J, [; 
Wheatley, with mace bearers, and accompanied by tke 
President and members of the Council, Sir W. T. Lewis, 
and members of the local committee, proceeded from the 
Town Hall, the arrival of this group being received with 
applause. 

The Mayor, in addressing the company, congratulated 
himself upon the excellent circumstances under which 
he was able to welcome that distinguished gathering. He 
remembered that they had visited many of the principal 
towns in the United Kingdom, and many cities abroad, 
but he would impress upon them the fact that wherever 
they had been, and under whatever circumstances they 
had been received, at no place had they received a more 
cordial, hearty, and enthusiastic welcome than that 
which he offered them on behalf of Cardiff. He recog- 
nised the enormous usefulness of that organisation not 
only in the interests of technical metallurgy, but in 
spreading the benefits of scientific knowledge throughout 
the length and breadth of the civilised world. In another 
place that morning he had acknowledged the obligation 
under which Cardiff rested to the President of the 
Institute, for it was largely due to Mr. Martin that 
Cardiff had been selected for that meeting. Cardiff, he 
was glad to say, was not the one-eyed place some people 
imagined it to be. They had beautiful walks, beautiful 
suburbs, beautiful parks, and a good-looking race of 
people. He desired for their Institute a pleasant, enjoy- 
able, and profitable time at Cardiff, and great, lasting, 
and continued prosperity. 

The President, in acknowledging the Mayor's courtesy, 
said it was twenty-seven years since the Institute had 
visited that district, and during that time the town of 
Cardiff had advanced from a secondary position to the 
forefront of the world in the matter of its position as a 
port. The ‘little town of Cardiff,” to use the Mayor's 
expression, might, indeed, be spoken of in comparison 
with the town of London, seeing that it ranked first as a 
port, for in 1896 the foreign clearances at Cardiff were 
half a million tons register in front of the port of London, 
New York being third on the list. Cardiff was some- 
times called the Chicago of the East, and he trusted it 
might deserve that term. 

Sir W. T. Lewis asked leave, as Chairman of the Local 
Committee, to offer the Mayor their most sincere thanks 
for his coming there that morning and welcoming the 
members of the Institute so cordially. 

The Mayor, in returning thanks, mentioned the fact 
that, as sixteen million tons of coal were last year . 
shipped from the port of Cardiff, the latter was not so 
small a place. 

After the transaction of some routine business, the 
election of members, &c., Mr. Wrightson read a paper 


‘©On THE APPLICATION OF TRAVELLING BELTS TO THE 
SHIPMENT OF COAL.” 


Tae cruel breakage of coal in the ordinary gravitation system of 
coaling ships has led the author to consider in what way and to 
what extent the work of gravity could be controlled by mechanical 
means, Of late years great strides have been made in the appli- 
cation of travelling belts tothe movement of coal at the pit mouth ; 
but the difficulties arising from necessary changes in direction of 
the flow of coal from horizontal to vertical when passing into a 
ship, the fluctuations in the level of the water in which the ship 
to be loaded floats, the gradual sinking of the vessel as the coal 
fills the hold, the varying sizs of hatchways, and many other diffi- 
— have prevented the belt being applied to the shipping of 
coal, 

It is not the author’s object to do more on this occasion than 
generally to describe the way in which he proposes to overcome 
these difficulties ; and as he hopes in a short time to have the first 
machine at work on the Tyne, he trusts that all those who take an 
interest in the solution of this important problem will take an 
opportunity of seeing for themselves how far this has been accom- 
plished. The best idea of the proposal will be obtained by an 
examination of the working model and drawing before you, both 
representing to scale the machine which is now erected at the 
staithes of the Cramlington Coal Company in the Northumberland 
Dock on the Tyne, and was designed by the author in conjanc- 
tion with Mr. Morrison, manager of the Cramlington Company, 
and erected by Messrs. Head, Wrightson, and Co., of Stockton-on- 
Tees. The coals in this case are brought in at a high level, and 
are discharged into a hopper immediately above the end of 4 
travelling belt. 

A door in the lower end of the hopper, of dimensions sufficient 
to pass the largest piece of coal, allows the tail end of the heap to 
run out on a slope upon the surface of the belt. This belt, in 
moving forward towards the quay, draws the coal naturally and 
quietly down the slope through the door, filling the belt with a 
certain thickness of coal, which travels on to the edge of the quay. 
At this point it is received by another belt which is mounted on 
a jib, the outer end of which can, by gearing, be lowered or raised 
to suit the level of the ship to be loaded. The coal is carried 
along this second belt until-it arrives at the end of the jib, the 
position of which is adjusted so as to plumb the hatchway. 

At the end of the jib is suspended a vertical belt, which moves 
inatrunk. This belt has large trays upon every alternate plate. 
These, in turning round the top drum, form themselves into large 





railroad, all built with American and English capital and skill, and 
nearly all with their materials, 


hoppers, the back of the advance tray and the front of the fol- 
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lowing tray forming a hopper, with sides radiating to the centre of 
the top dram. Into this naturally formed hopper the coal from 
the end of the jib bolt is directed. As the trays clear the top 
drum they descend in the trank, the coal being quietly lowered 
until it arrives at the level of the coal in the hold, where it dis- 
charges itself as the belt passes over the lower drum of the 
vertical belt. 

The whole machine is self-contained upon a platform which can 
be moved forward and backward by the same power that drives 
the belts. In addition to this loading of the coal, the bulk of the 
trimming is effected by the machine, as the jib is arranged ‘to slew 
right and left over a space equivalsnt to the length of the hatchway, 
and the vertical trunk, being on a swivel joint at the end of the jib, 
can be deflected into a position which enables the coal to be deli- 
vered under the coamings of the hatchway, thus saving a great 
portion of the cost of trimming, and the further breakage in- 
volved in that operation. The belts are all driven by an engine, 
and the man in charge can control them, also the raising and 
lowering of the jib, and the racking in and out of the platform by 
handles and clatches placed in a convenient position. 

As an alternative to the vertical belt, a large rectangular or 
circular trunk or box can be suspended from the jib to receive the 
coal from the second belt. In this trunk a large valve is arranged 
at the bottom, which, cn being opened, allows the coal gently to 
flow into the hold of the vessel at the same speed at which the top 
is being filled from the jib belt, thus keeping the trunk always 
fall, This valve can be controlled by a cataract or other form of 
brake, and madeso that after the trunk is emptied the valve rises 
to the top of the trunk ready to receive the next supply of coal, 

The paper was illustrated by a very fine model, the 
details of which were subsequently explained by Mr. 
Wrightson. In a future impression we shall illustrate 
the complete machinery. 

The discussion which followed was very brief, and all 
that was said admits of being summed up in a few words. 
Tt all came to this, that while this machine might answer 
well on the Tyne with North Country coal, it would pro- 
bably not succeed with Welsh coal, because the fracture 
of the former was rectangular and most irregular. The 
Welsh coal was lumpy, and the lumps would give 
trouble; besides, 250 tons an hour was not a sufficiently 
quick delivery. A speed of 750 tons per hour was needed. 
Mr. Price Williams dwelt on the fact that the breakage 
of coal in handling represented a great national loss, and 
said that the Great Northern Railway, forty years ago, 
by adopting a suggestion of Mr. Samuel Plimsoll, had 
saved a shilling a ton in breakage. Mr. Martin, the 
President, dwelt on the necessity for 50-ton coal trucks, 
but admitted that there would be a difficulty in handling 
them on the existing dock sidings and curves. 

Mr. Wrightson, in replying, said the difficulties raised | 
by speakers did not exist in practice. Each belt moved 
faster than the one preceding it, and so ‘‘ crowding” was | 
prevented. 

After a vote of thanks had been passed, Mr. Ham. | 
mond read a paper 


‘On THE MANUFACTURE OF TIN-PLATEs,” 


of which the following is an abstract :— 
The author began by sketching the history of the production of | 
tin-plates. Pontypool was the birthplace of the British tin-plate | 
trade, about the year 1665, when, under the auspices of the | 
Hanbury family, Mr. Andrew Yarranton made an attempt to 
establish the manufacture there, on knowledge obtained by him in 
Saxony, whera the trade was at that time ina flourishing con- 
dition, Mr, Yarranton’s undertaking produced but little results 


| squeezer, by which it should be observed the substance for resis- 


| stage the pieces are known as ‘‘ doubles.” The doubles are now 
| charged into the second or finishing furnace, leaving the thick iron 


| tion of finishing the former is continued. When the ‘‘ doubles” 


| process is continued after further rolling and doubling to ‘‘ eights,” 


at the time. In the year 1720 Major John Hanbury re-started the 
Pontypool works, but his venture was attended with little success 
for some years. The method of producing was slow and laborious, | 
the operation being that of flattening out hot slabs of iron under 
a quick-action helve or tilt-hammer, the pieces, as reduced in | 
thickness, being doubled over and piled with other pieces reduced 
in the same way, the surfaces being sprinkled with powdered coal 
or charcoal to prevent welding, the hammering being continued 
until the required sizo ard thickness were obtained. The plates 
were afterwards steeped in a weak solution of sour rye-water or 
vinegar for several days to remove the oxide and other injurious 
substances formed on the surface of the plates during the opera- | 
tion of forging, and, when cleaned, were immersed in a bath of 
molten tin. 

In the year 1728 Major Hanbury and John Payne brought out | 
an invention for rolling sheet iron, and it was found that plates 
produced by this new method possessed a finer surface, were more 
uniform in thickness, softer and more pliable in working, and were | 
much esteemed by the consumers of the time. The trade then 
spread to some of the neighbouring works of Monmouthshire and 
Glamorganshire, and in some few instances to the other iron- 
making districts. The development was gradual, but the pro- 
duction was coon sufficient for the requiremen‘s of this country, 
and the imports from the continental works ceased. It was not, 
however, till the present century that the trade made any rapid | 
strides, when, by the advances of science and civilisation, the uses | 


to which tin-plates may be applied in the canning of fish, fruit, | 
other food-stuffs, and oil became known. 

The trade, however, gave constantly increasing employment to 
the labouring classes of South Wales and Monmouthshire, a | 
district which has retained its position as the principal seat | 
cf the manufacture for more than 150 years, extending to the | 
present time. It is a noteworthy fact also that wherever | 
tin-plate works have bsen established within recent years, Welsh | 


| workers have been required to instruct the native labour, and to | 


assist in the development of the art. At the present time employ- 
ment is found in this country for many thousands of workpeople in 
the industry itself, and many thousands more in thcs2 trades 
which are dependent on providing the materials from which tin- 
plates are produced ; one instance of which is the fact that more 
than half-a-million tons of British steel bars are annually preduced 
for the purpose, some of cur largest steel works being partially, 
and in some instances wholly, employed in manufacturing this 
material. The author referred at some length to American com- | 
petition. 

He then went on to descrive the manufacture of tin-plates. The | 
operation is as follows :—The rough bar from the steel works, of 
suitable gauge, varying from }in. to fin. thick and 7in. to 10in. in | 
width, are cut into short lengths corresponding with the width of | 


| the plate to be produced, and are placed in the first or thick iron | 


furnace, and when heated to redness are delivered to the roller, | 
who passes each piece several times between the roughing rolls ; 
the catcher, stationed behind the rolls, catches the pieces as they 
pass throngh, and returns them over the top roll. When sufii- 
ciently extended, the pieces are replaced in the same furnace, and | 


| heat equivalent to that lost in the opsration of rolling is restored. | 
| When they are again extended by rolling, the doubler doubles the 


two ends of each piece together, flattening the piece under the 


tance in the next operation of rolling is not diminished, In this 


furnace free to heat another charge of rough bars while the opera- 


are heated the pieces are again extended, the second doubling is 
performed, and the uneven endsare cut cff at the shears ; ‘‘ fours” 
being thus produced. The packs are again subjected to the action 
of the finishing furnace, and prepared for final rolling, or the 





as may be necessary for the gauge required. It is customary in | 
every instance after two or more thicknesses of doubled plates 


have been rolled together to separate them before re-heating, care 


being taken to replace the pieces in position in the pack ; this 
avoids welding of the surfaces and facilitates the final separation 
or opening of the finished sheets. It is known that each piece of 
rough bar of given weight, if carefally manipulated, will produce 
so many sheets of the desired siz and gauge, and considerable 
skill is required to obtain sufficient length and at the same time to 


| avoid exceeding it, or the steel would cut to waste. When the 


roller is satisfied that he has obtained the above requirements, the 
pieces are placed on trolleys for conveyance to the finishing shears, 
and when cool are cut by the shearer into the sizes of the order 
in hand. 

The next process is that of ae or separating the plates 
pressed together by the final rolling ; for this girls are employed, 
who do the work by hand, separating sheet from sheet with much 
dexterity. In this state the plates are known as rough —— 
A machine, for which a big future seems possible, has lately 
been invented by Messrs. Williams and White, for opening or 
separating blackplate or sheets. The machine consists essentially 


| of two pairs of rolls, all driven at the same circumferential speed, 


and placed with their axes all parallel to each other. Between the 
first and second pair of rolls is placed a ‘‘ waved guide,” consisting 
of hard, smooth, chilled iron plates. These plates are firmly held 


| at a proper distance from each other, and the ‘‘guide” formed by 


the two plates is firmly held in position between the two pairs of 


rolls. 
The action of the machine is as follows :—The packs of unopened 


| blackplate to be opened by the machine are passed through the 
first pair of rolls. From these they pass through the sinuous 


passage of the guide plates. After leaving the last bend or curve 
in the guide, the second pair of rolls eeizes the plates and draws 
the packs through, completing the operation. After leaving the 
second pair of rolls the packs fall on a trolley, where they accumu- 
late until wheeled away for the next process, It may be explained 
that the individual sheets comprising the pack are held together 
by very thin films of oxide of iron, which forms on the surface 
during the working of the sheets while hot. As the packs are 
forced around the curves of the waved passage, the sheets of metal 
and the films of iron oxide are bent to and fro. This bending to 
and fro is harmless as far as the metal is concerned, but it is 
destructive to the films of oxide, hence the cementing medium is 
destroyed, and the sheets are separated. One machine is capable 
of opening the work from four or five mills. 

The average capacity of an efficient modern tin-plate mill is 
forty to fifty boxes—of 1 cwt. each—in eight hours; but until 
recently, under their union rules, the workpeople have been 


| restricted to an output of thirty-six boxes. This cannot, however, 


be upheld, as the only hope for this country to retain a hold on the 
trade is to obtain big makes, and to produce cheaply. The wages 
paid in the mills known as the ‘1874 List” are as follows :— 
Roller, 3s. 5d. per dozen boxes = average of 10s. to 13s. per turn. 
Doubler, 2s. 9d. per dozen boxes = average cf 8s. to 10s. per turn. 
‘ Furnacemen, 28. 7d. per dozen boxes = average of 78. 6d. to 9s. 9d. per 
urn. 
Catcher, 1s. 3d. per dozen boxes = average of 3s. 9d. to 4s. 9d. per turn. 
Shearing, 1s. 1d. per dozen boxes = average of 10s. to 12s. per turn. 
Openers, 6s. 3d. per 100 boxes = average of 2s. 8d. to 2s. 9d. per turn. 
Black pickling is necessary to clean the oxide of iron formed by 
the action of the air on the heated surface of the plates in the 
mills, and is now universally done by means of machines provided 
with cradles, in which the plates are packed on their edges in bulk, 
for immersion first in diluted sulphuric or hydrochloric acid to 
remove the scaly oxide, and afterwards in water to wash off all 
traces of acid. The plates after leaving the pickling machines are 
acked in piles on iron stands, and are covered over with inverted 
iron or steel boxes called pots, eand being used around the mouth 
to exclude the air. The boxes with enclosed plates are then 
subjected to a mild flame in a large reverberatory furnace for 
eight to ten hours, and are then allowed to cool gradually, the 
object being to soften the plates, that they may be more easily 
polished in the preparation for tinning. 
Cold rolling consists of passing the plates one by one when cold 
three or four times between highly polished chilled rolls working 
under great pressure, and is necessary to remove any buckle or 
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unevenness from the plate, and to produce a flat, bright, polished 
surface for receiving the coating of tin. The plates are hardened 
by this process, and it is necessary to give them a second or white 
annealing, the plates being treated in the closed pots as before, 
but subjected toa milder heat. The author next described the 
various methods of tinning adopted at various periods, In former 
times this process was performed by soaking the plates in the 
molten metal, and afterwards arranging them on edge in a rack 
fixed in the grease pot to allow the surplus tin to drain off them, 
the thickness of the coating being determined, to some extent, by 
the length of time the plates remained in the hot grease. 

In the process as introduced by Mr. Morewood, the wet plates 
from the swilling-troughs of the white pickling machine were 
immersed, sheet by sheet, by the tinman, twenty-five to thirty 
atatime, in a bath of melted palm-oil to absorb the moisture 
on the surface of the plates, and then removed and dipped into a 
series of pots containing molten tin at various temperatures ; and 
after being brushed, one at a time, on both surfaces by the wash- 
man with a hempen brush, they were conveyed by him to the 
grease pot in which the rolls revolved. The plates, on issuing 
from the rolls in a vertical direction, were raised by a boy and 
placed in a rack, from which girls removed them to dip in iron, 
for the purpose of removing grease adhering to the surface. 
They were afterwards polished by slightly rubbing with a duster 
of sheepskin or other soft material, by which the coating opera- 
tion was completed. For years past attempts have been made 
to economise on this method, and to employ chloride of zinc 
as a tinning flux in substitution for palm oil in the first pot, but 
the results for some time were not satisfactory. It is now in 
general use, and by its means the operation of coating is much 
more rapidly effected and a brighter finished plate is produced. 

From this change may be dated the successful introduction 
of mechanical tinning pots, by which further savings are effected 
in material and the services of the washman are dispensed with. 
These mechanica! tinning pots, now known in the trade as 
‘* patents,” are of various makes, the variations consisting princi- 
pally in detail, each maker claiming some advantage for his 
machine over that of others. They may, however, be divided 
into two classes, in one of which the plates travel vertically, and in 
the other in a half-circular direction from the fiux, through the 
tin, and into the rolls revolving in the grease box end. Of the 
former type, those of Messrs. Thomas of Melingriffith, Daniel 
Eiwards, of Morriston, and Thomas and White, of Llangennech, 
and of the latter those of Messrs, Taylor, Struve, and Co., of 
Briton Ferry, and Player, of Clydach, are well-known machines. 
These machines were described by the author. 

There was practically no discussion. The only note- 
worth statement was then made by Sir J. J. Jenkins, to 
the effect that if it advanced in the future as it had 
recently done, in eight years it would have recovered the 
position it held in 1891. Our exports to Germany were 
last year 133 per cent. greater than they had been the 
year before. 

All the business was over at noon, and at 1 p.m. an 
admirable luncheon was given in the Park Hall by the 
South Wales Coalowners’ Association; afterwards a visit 
was paid to the Dock and the New Dowlais Iron and 
Steel Works. In the evening the Lord Mayor and Lady 
Mayoress gave a conversazione, which was largely 
attended. 








THE FEDERATED ENGINEERING AND SHIP- 
BUILDING EMPLOYERS. 
STATEMENT ON BEHALF OF THE EMPLOYERS. 


INASMUCH as the difficulty which has arisen in the engineering 
trade is rightly recognised as of national importance, and as 
persistent attempts have been made to misrepresent the position 
of the federated employers, the latter deem it desirable to explain 
and to justify the policy which, sorely against their own inclination, 
they have been forced to adopt for the protection of their legiti- 
mate interests and in defence of one of the most important of the 
country’s staple industries. 

There are, in particular, four points upon which explanation is 
necessary. They are: — (1) The origin and objects of the 
Employers’ Federation ; (2) the cause of the existing dispute ; (3) 
the real extent cf the claim preferred in the first instance by the 
London Joint Committee, but now advocated mainly by the 
officials of the Amalgamated Society of Engineers; and (4) the 
actual position occupied by the men in the employment of the 
federated employers. 

For the enlightenment of the public these points are dealt with 
seriatim below :— 

THE EMPLOYERS’ FEDERATION—ITs ORIGIN, AIMS, AND ATTITUDE. 


It is incessantly alleged by the spokesmen of the Amalgamated 
Society of Engineers that the Employers’ Federation is an instru- 
ment devised by the employers for attacking the men’s associations, 
and, in particular, for ‘‘smashing” the Eagineers’ Society. No 
statement could be further from the truth. 

The Federation isa purely defensive body, and is less an invention 
of the employers than of the Amalgamated Society of Engineers 
itself. Formerly the leaders of the Society relied upon concilia- 
tory methods in their dealings with the employers. There were, 
of course, disputes ; but they were adjusted on the assumption 
that the interests of both parties were identical. Of late 
years, however, the Society has favoured more irritating 
and more irrational tactics. The trade has been allowed 
no rest from disturbing issues. As fast as one question 
has been settled another has been raised. The officials 
cf the Society have been fixed upon one firm or group of firms 
thought to be unable to withstand a stoppage of work, and bring- 
ing to bear upon these isolated employers the full resources of a 
powerful Society, have succeeded in extorting inequitable conces- 
sions. These have been made the vantage ground for delivering a 
fresh assault upon other employers; these, again, for further 
encroachments, and so onadinfixitum. Nor were the acts of aggres- 
sion confined toemployers. They were directed also against weaker 
trade societies, whose members it was sought to deprive of work 
they were well able to perform, and against non-union workmen. 
The public does not require to be informed that proceedings of 
this character, coupled with attempts to subject the employers’ 
business to management at the dictation of trade union officials, 
have, during the past few years, led to a succession of the gravest 
crises. At length the situation became so intolerable that the 
employers, whose isolation had invited attack, were compelled 
to combine in their own defence and for their mutual protection. 

Obliged to take part in encounters which were none of their 
seeking, they were forced to arm themselves with the men’s own 
weapon—the weapon of combination. Local associations sprang 
up all over the country, and these have gradually formed them- 
selves into one large organisation. 

The object, however, remains the same—to preserve industrial 
peace by preventing the preferment of inequitable demands, com- 
pliance with which was extorted by the use of force mayeure. 

The employers have not moved prematurely, for although the 
aggressive tactics of the Society have now been pursued for a con- 
siderable number of years, no federation of associations existed 
prior to 1896, Now, thauks entirely to the persistence of the 
Amalgamated Society of Eagineers, the employers have been driven 
into organisation so rapidly that the federated employers comprise 
several hundred firms, paying over ten million pounds annually 
in wages. It is manifest that the leaders of the Amalgamated 
Society of Engineers are alarmed at the appearance of this formid- 
able obstacle to their policy, and their declaration that a trial 





of strength with the Federation was ‘‘ inevitable” is a confession 
of the truth of this assertion. Yet it is ditticult to see how men 
who are advocates of combination for everybody can con- 
sistently object to the measures to which the employers have 
had recourse. If combination is right for everybody, as 
they aver, it cannot be wrong for the engineering employers. If, 
on the other hand, it is fair for all the Amalgamated Engineers in 
the world to use all their resources against a few employers in 
the London district to compel them to concede conditions which 
they cannot afford and which their trade will not bear, it is equally 
fair for the employers to federate with others in their own 
defence, and to treat as belligerents all those who furnish the 
sinews of war, 

Individual competition, which has hitherto kept employers 
apart, and would have still kept them apart, but for the tactics of 
the Amalgamated Society, must prevent them combining to inflict 
any injustice on the workmen. Not only so, but the Federation has 
never assailed any trade union, nor has it ever made use of its 
power except for the protection of its members. 

CAUSE OF THE DispUTE—STRIKE OR LOcCK-OUT ! 

An accusation freely levelled against the employers by the spokes- 
men of the Amalgamated Society of Engineers, at their meetings 
and in their letters to the newspapers, is that the Federation has 
deliberately elected to convert a strictly local into a national 
issue ; that workmen in other districts have been dismissed because 
of a demand made in London ; and what the country is now suffer- 
ing from is not a strike but a lock-out. In order that the public 
may be enabled to form an opinion on the justness of this charge 
it is necessary to trace the events which conduced to the present 
situation. 

The demand for an eight hours day in the London district was 
formulated by a Committee composed of representatives of various 
trades unions, These trades unions were the Amalgamated 
Society of Engineers, the Steam Engine Makers’ Society, the United 
Society of Smiths and Hammermen, the London and Pro- 
vincial Society of Coppersmiths, the London United Society of 
Brass-finishers, the United Machine Workers’ Association, the 
London and Provincial Society of Hammermen, the United 
Society of Drillers, the Amalgamated Society of Tool- 
makers, the Scientific Instrument Makers, and the Boiler- 
makers’ and Iron Shipbuilders’ Society. The last-named 
society, however, was represented on the committee only in respect 
of its London branch, and when the issue raised by the committee 
began to spread to the provinces it formally and officially severed 
its connection as a society with the movement and ordered its 
London branch to take no further part in it. When the powerful 
Boilermakers’ Society was eliminated, the committee was to all 
intents and purposes a committee of the Amalgamated Society of 
Engineers. 

On May 28th the London Association of Engineering Employers 
was informed by the Joint Committee that all overtime would cease 
to be worked “ pending the concession of the request for an eight 
hours working day, without reduction of pay.” ‘ihe London Asso- 
ciation referred the matter to the Federation. The Federation 
met, and, after carefully considering the demand, intimated to 
the Joint Committee that they could not consent toa re- 
duction of the working hours from fifty-four to torty-eight, 
and asking the committee for an assurance that the pro- 
hibition of overtime would be withdrawn, Of this announce- 
ment the Joint Committee took no notice whatever, nor was a 
second communication, forwarded on June 12th, acknowledged, 
although attention was drawn to the omission. The Federation 
then addressed severally the societies represented by the Joint 
Committee. Oaly three of them responded, their answer 
being to the effect that the matter had been passed 
on to the Joint Committee for consideration. No reply 
was, however, received from the Joint Committee. Towards 
the close of the month the committee intimated to three 
London firms that their men would cease work on July 3rd unless 
before that date the demand fora forty-eight hours week should be 
conceded. The federated employers, on July lst, wrote to the 
Joint Committee and to each of the societies it represented 
stating that in the event of the threat being executed, they 
would, in defence of their members who had been attacked, be com- 
pelled to discharge a percentage of the members of the societies 
guilty “i the aggression. Notwithstanding this warning the men 
left work. 

This bare statement of facts is sufficient to show that the Federa- 
tion exerted itself to the utmost to obviate a conflict ; that its 
exertions to that end were absolutely disregarded by the Joint 
Committee ; and that the leaders of the allied trade unions were well 
aware—it having been brought to their knowledge by repeated in- 
timations—that they were menacing, not a few isolated London 
firms, or even the London Employers’ Association, but the entire 
Federation. They knew if they fuitilled their threat what the sequel 
would be. It follows, therefore, that the disastrous position into 
which the engineering trade of the country has been plunged is 
the result, not of a lock-out, but of astrike. [tis the result of 
astrike deliberately forced by the officials of the Amalgamated 
Society of Engineers, who confess to their handiwork when they 
say, as they do in their manifesto, that ‘‘a trial of strength with 
this Federation was inevitable, and the present is as favourable an 
opportunity as was likely to be presented tous, ‘Trade is brisk, 
the weather good, and the issue a popular one.” 

In face of so frank an admission it is needless to argue farther 
whether the deadlock is due to a strike or a lock-out, 


THE Real. NATURE OF THE CLAIM, 


The forty-eight hours demand is described as ‘‘a popular 
one.” If so, it is assuredly due to the fact that neither the 
system demanded nor its effects upon the industry are under- 
stood. The present working week in London is fifty-four hours, 
The Amalgamated Society of Engineers demands that in future 
it shall be forty-eight hours—that is to say, that there shall be 
six hours less work each week, and that these six hours shall be 
paid for as if they had been worked. Six hours a week is nearly 
six weeks per year; so that what the demand of the Society means 
is that the employers shall give their workmen six weeks additional 
holiday every year, and fuli wages for it. Looked at thus, the re- 
quest ceases to appear the trifling affair it is often supposed to be. 
But it means a great deal more than this. It means that during the 
six weeks the employer shall not only pay wages for work which 
is not performed, but shall lose all the benefit of the costly 
machinery forming his stock-in-trade, and shall continue to pay 
his rent, his rates, his taxes, and all other fixed charges, just as 
though his works were in full operation. Stated in terms of 
pounds, shillings, and pence, the case may be put thus:—That 
an employer who pays £1000 per week in wages is to be called 
upon to pay nearly £6000 every year for services never rendered 
and for time never worked. The effect of so serious a handi- 
capping of the British manufacturer in his efforts to obtain a 
share of the markets of the world must be clear to every one at 
a glance. 

It is argued that a man can produce as much in eight hours as 
he can in nine, and the public has been gravely assured by the 
Amalgamated Society of Engineers that the extra six weeks asked 
for will, if granted, not only increase the prosperity of the country, 
but will assist the employer to face foreign competition on more 
favourable terms, Experience does not warrant the former of 
these conclusions. It has not been shown that a man can produce 
as much in eight hours as he can in nine. 

But, whatever may be the truth as regards the man, it is plain 
that a machine is incapable of turning out as much work in forty- 
eight hours as in fifty-four, unless there has hitherto been a 
deliberate restriction of output. It is true that workmen in 
charge of machines do restrict the output ; and the growth of the 
evil is a matter of grave concern to employers. But the conces- 
sion of an eight hours day would be no guarantee against the 
continuance of dilatory tactics, And, assuming a machine to be 


worked at its full capacity, it is manifest that it mus . 

more the longer it is worked. What the Amalgamates Soa . he 
Engineers requires therefore is not merely an additional bold cs 
of six weeks a year for each man, but an additional holida. f oy 
weeks a year for each machine, whose work is infinitel, pet. 
costly. Clearly the cost of manufacture would be a meee 
enormously, and it is cost which tells against British Pe oe 
foreign markets. Goods ia 

The officials of the Amalgamated Society of Engi : 
heartedly dismiss foreign compstition asa ag More reqpostint 
people are, however, aware that it is only too stern a reality ‘X ni 
only are foreigners securing a large and increasing share ot for ms 
markets at the expense of the British manufacturer, but be “ 
Continental and American machinery is being imported in Pett. 
quantities into this country. Hitherto British commodities hat 
held their own in so far as they have held it in oy’ 
sequence of their superior quality. But this advantage is ome 
to disappear as hine work displ hand work, and, invited t 
decide between two machine-made articles varying only or mainly 
in price, the foreign buyer will naturally choose the cheaper, Now 
it must be obvious that the production of a machine will .e similar 
whether the machine is located in London or ia Hamburg, on the 
Tyne or on tho Weser, and that the output for the week must . 
directly proportional to the number of hours the machine works, 
Accordingly, if the working hoars in London are 54, and those in 
Hamburg are 594, it needs no argument to demunstrate that the 
productive power of the machine at Hamburg will exceed that of 
the machine in London in the proportion of 594 to 54. Nor need 
it be urged that, inasmuch as the Hamburg employer will get, if 
the present demand were granted, 114 hours per week more out of 
his machine than the London employer, the former will be able to 
undersell the latter. 

It is also to be observed that the cost of the machine-produced 
articles must be influenced by the wages paid to the machine 
worker, and since wages in Hamburg are 24s. for 594 hours’ work 
whereas in London they are 383. for 54 hours’ work, the cost of the 
article is proportionally increased in London, In face of these 
facts it is idie to talk cf foreign competition as a figment of the 
imagination. 

POSITION 





WORKMEN IN THE EMPLOYMEN1 
FEDERATED EMPLOYERS, 

It is urged that as the introduction of labour-saving machinery 
has increased the volume of engineering produce in Britain, end 
has greatly facilitated operations formerly performed by hand, the 
workman should have his share of their resultant benefit. ‘l'nat 
is the pretext for springing the demand for a forty-eight hcurs 
week upon the London employers, with the unconcealed intention 
of afterwards addressing it to those in the rest of the country, 
The answer to this is that the workman is, and for long has been 
receiving the benefit. Bearing in mind that labour-saving appii- 
ances, with very few exceptions, are designed by employers, and 
introduced after expensive experiments to perfect them, the 
cost of which falls entirely on the employer, it may be con. 
tended that the workman is enjoying his fair share of the 
advantages accruing from the use of these machines, As 
a rule, they have not enhanced the profits of the en- 
ployer, who has had to content himself with the expansion of 
his business, with its attendant increase of anxieties. Bat to the 
workman the benefit bas been incalculable, and has reached him 
in a variety of ways, Tae introduction of labour-saving machinery, 
far from having diminished the demand for human labcur, has 
increased it, with the result that there are now more work- 
men employed than ever there were. It cannot be too 
emphatically asserted that there has never been so great a 
demand for skilled and unskilled workmen as that which 
now exists, and that the wages now paid in the area covered 
by the Federation stand at the highest point they have ever 
attained. But that is not all. While wages have increased in 
actual amount their purchasing power has something like doubled, 
and this also in consequence of the introduction of labour-saving 
machinery, The workman is earning in net cash more than he 
has ever earned before, and at the same time he is, owing to the 
introduction of labour-saving machinery, paying substantially less 
for tae necessaries of life. It cannot, therefore, be seriously 
argued that the benefits of our labour - appliances have been 
withheld from him, or that he is not receiving his fair share. 

The employers have now stated shortly the position. 

Mack as they regret the suffering and loss to all concerned 
which a continuance of the dispute will entail, they are determined 
to resist tothe utmost of their power the demand now made upon 
them, and are convinced that in doing so they are acting ia their 
own interests, in the true interests of their workmen, and ia the 
best interests of a great national industry, 

August 4th, Henry C. 8, Dyer, President. 


OF THE THE 








THE Upper SILESIAN Iron InDUstTRY.—The statistics of the 
output of iron, steel, and other minerals and metals in lpper 
Silesia for the year 1896 have recently been issued. They show a 
remarkable advance under all heads during the last two years. A 
few of the items are tabulated below, in thousands of metrica 
tons :— 


J, eee ae ee eee 
Coke pig iron and furnace castings .. 
Founary castings .. .. .. .. 


1896. 1895. 
19,586 18,063 
615 581 
53 


1894. 
17,19 


WG 


Large pilates and sheets a Pee Se §2 31 


Thin pilates and sheets .. 39 30 
Wire Serve eC ee ee ee 53 45 44 
The total computed value of the mineral and metallurgical products 
of yor Silesia in 1896 was about £15,000,000, as against 
£12,000,000 in 1894, These figures clearly show that in Upper 
Silesia, despite the unfavourable geographical circumstances of the 
country and the inferior character of the local minerals, the coal, 
iron and steel industries are making very substantial progress, 
largely owing to the industry of the workmen and the cheap cost 

of production. 

THE MILL-RACE AS A RECEPTACLE FOR WasTE HEAtT.—It is 
evidence of anything but economy to see steam escaping from the 
buildings around a mill, but where no such evidence exists there 
may be waste heat of greater quantity escaping unseen into the 
race-way under the mill. Littie is thought of the possibility of 
such waste so long as there is no visible sign of it. A favourite: 
method of getting rid of drips and exhaust steam where runni: 
water is at hand is to carry the waste pipe down into the watc. 
Steam or vapour, which would otherwise be visible, disappc»r: 
when thus treated, and this expedient furnishes suc}. a read 
means of attaining the object that it has come into common use. 
The practice is one which has much to condemn it, There is no 
objection to disposing of waste heat in this way, provided it cannot 
be utilised elsewhere, but the trouble does not lie in this direction. 
The objection consists in putting ‘the discharge end of the 
pipe under water and thus shutting out of view all visible evidenco 
ot what is passing out of the pipe. Steam apparatus is placed 
in the hands of attendants, who are more or lees careless, and it 
gets out of order without their knowledge. If the disorder is 
such that it causes loss of steam through the drips, and these 
are concealed by passing under runnicg water, the waste may g0 
ona long time before its discovery, if, indeed, it is ever discovered. 
Oa the other hand, if they go into the opsn air where the passer- 
by sees them, unusual waste is detected as soon as it occurs, and 
the proper remedy is at once applied. The same principle is 
applicable to waste of hot water as to that of steam, Tie 
discharge of traps, the overflow of hot-water tanks, the blow-oli 
pipe of boilers, &c., cannot be carried away out of sight without 
running the risk of unnecessary loss, because it may go on unseen, 
All such outlets for the discharge of hot water should in some way 
be exposed to constant view. Those connected with the steam 
plant of a mill should certainly be kept out of the raceway.— 





Engineering Record, 
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‘ that many of them have taken their time. They have 
FOREIGN AGENTS FOR 2 SALE OF THE ENGINEER. ” CORRESPOUSENTE. very er A wished to clear off certain pink, A 


J A.—GEROLD aND Co., Vienna. 
ear ia anp WALSH, Lrp., Shanghai and Hong Eong. 
FRANCE.—BoyvaaU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipsic. 
—A, J. ComBRIpGE AND Co., Beplanade-road, and Railway Boc/- 
stalls, Bombay. 
ITALY.—LoxscuER AND Co., 807, Corso Roms, 
Bocca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Lrp., Yokohama. 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
s, AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
j R. A. THompson AND O0., 83, Loop-street, Capetown. 
J. C. Jura anv Oo., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gorcu, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
B. A. THompson AND Co., 180, Pitt-street, Bydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and $88, Bt. James-street, Montreal 
Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Busscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Watsu, Lrp., Singapore. 
CEYLON.—WiayaRTna AnD 00. Colombo. 


JNDIA. 


** 


«" In order to avoid trouble and confusion we find it necessary to inform 

correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


M. H. L. (Wednesbury) —You can no doubt obtain a copy of the paper 
by appiying to the Secretary of the Institution of Civil Engineers, 25, 
Great George-street, Westminster. 

H. W. F. (lunbridge Wells).—Midland engines are used, 2208 class, 
6ft. Gin. coupled, cylinders 18}in. by 20in. They are specially num- 
bered for that work, and paiated a sort of clay colour instead of the 
Midland red. Examples of Midland engines will be found in Tue 
Enainzer, June 5th and January 31st, 1896, December 18th, 1895, and 
December 16th, 1892. 








MEETING NEXT WEEK. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, August 7th, at 2p.m,in the Wood Memorial Hall, New- 
castle-upon-Tyne. Papers to be read: ‘* Hydrothermal Gold Deposits at 
Peak Hill, Western Austra ia,” by Mr. Frank Reed, Inspector of Mines. 
“The Gold Regions of Alabama, U.S.A.,” by Mr. Wm. B. Phillips 
Papers open for discussion : ‘‘ Further Experiments with Expl: sives, ’ 
by Mr. F. Winkhaus. ‘‘The Danger of Employing Safety Fuses for 
Blasting in Fiery Mines,” by Mr. F. Winkhaus. A meeting of students 
and associates will be held immediately after the general meeting. 
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@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
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PUBuAISHER’S NOTICE. 

‘," It any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
wf suffered, can be r wed by obtaining the paper direct from 
this office 





With this week's number is issued as a Supplement a Two-page 
nagraving of Pumping Engines, Miike Coal Mines, Japan, Every 
copy as issued by the Publisher includes a copy of this Supplement, 
and subscribers are requested to notify the fact should they not 
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THE STRIKE AND LOCK-OUT. 


THE masters appear to have awakened to the gravity 
of the situation. They are extending their operations, 
and something like an election canvass has taken place, 
with the object of confirming waverers and inducing those 
firms which have not yet joined the Employers’ Federa- 
tion to take that step at once. Considerable success has 
attended the labours of what are termed by the men 
‘‘ missionaries.” Manifestoes are being freely issued by 
both sides; and it cannot be said that the world is left 
in ignorance of the cause of quarrel. The contention 
of the men deserves careful consideration on one point. 
They have, it appears, no special ground of complaint 
save one. The men hold that they and the masters 
tegether are able to regulate the price of machinery 
all over the world. They are by degrees abandoning 
the argument that the eight hours day is just as 


gocd, so far as output is concerned, as the nine 
hours day. They frankly admit that the adoption 
of the eight hours day must be followed by a 


rise in the price of machinery. But they assert that 
they understand all this, and they are quite willing to risk 
loss of trade, and consequent loss of employment. They 
maintain that the masters are cowardly; that Great 
Britain can set the world’s prices, and that they are 
determined to force the masters to adopt a policy which 
will be in the end for their own good. The subject is 
one on which the opinions of the men, or rather of their 
leaders, is of little value as compared with that of the 
masters. The men, as a body, know nothing of the work- 
ing of the complex and delicate mechanism of trade; or 
of the labour, skill, and energy necessary to keep work- 
shops full of orders. Behind all this there are agencies 
at work the nature of which is quite unintelligible to 
those who are not in the actual position of employer and 
employed. Pages might be written setting forth the 
relations of capital and labour; not only in any one 
branch of the engineering trade, but in any single esta- 
blishment. A great deal of wild and irrelevant writing is 
explained by ignorance of this fact. It is assumed that 
what suits one district must suit all; and that what 
is goed for one shop must be good for every shop. Itcan 
be shown, however, in a moment that this is an entirely 
mistaken theory. There are a multitude of agencies at 
work, with all of which we must take account. For 
example, in shops where there is very little fitting or 
manual labour, the loss of an hour in the day is very 
serious. Much that has been said about men skulking 
before breakfast, and being unfit and unwilling to work, 
does not apply at all to the machine minder. A man 
leaves a heavy shaft half turned over night. When he 
starts in the morning he has little more to do than shift a 
belt and set his lathe going. In shops where there is a 
great deal of hand work done the case is different; in 
such it is quite possible to make up by extra diligence for 
the hour lost. Again, much has been heard of the action 
of one firm in Sunderland who adopted the cight hours 
day and lost nothing by it. We are not at all sure 
that we have all the facts, but it may well be the 
case, since the men did not turn up for work 
before breakfast with any regularity. ‘‘ Quarters” 
were being lost continuously, and there were fines and 
friction ; all which things were avoided by adopting the 
eight hours day, and a very rigid discipline as to time, 
keeping. There were no more quarters lost. As yet 
another illustration of the special features of the strike 
we may say that in London, in certain cases where the 
masters had given way on condition that the men came 
in at 7.30 a.m. after having breakfasted. The arrange- 
ment has fallen through, the wives flatly refusing to get 
breakfast ready at 6.30 a.m. or thereabouts. 

The masters have now held out for three weeks. That 
being so, the chances are ail in favour of their victory. 
Tt must be admitted, however, that they have not 
hitherto worked with that evident unity of purpose which 
was essential to impress the men. No doubt the strain 
has been very severe. Firms in the North—little 
concerned with London men, their rivals in trade—full 
to the roof with orders, have been asked to stop in the 
full swing of profitable production. It is not remarkable 





firm with a ship nearly finished, or a set of marine 
engines representing a value of several thousand pounds 
within a week of completion, must feel a good deal of 
reluctance to stop work and close the shops. The men 
are begmning to find, however, that as work is being 
cleared off no new contracts are put in hand; and very 
considerable additions to the ranks of the federated 
employers may now be daily expected. It is, of course, 
still possible that the men may nominally win. But 
they may rest assured that the eight hours day will only 
become possible under conditions which will not make 
for the comfort or prosperity of the Amalgamated Engi- 
neers. Here is an anecdote which will serve to point a 
moral. Going not long since into an engineer’s work- 
shops in Londen, we missed some faces. Turning to a 
foreman, we asked, ‘‘ Where are A and B?” “Oh,” was 
the reply, “they have got the sack. We are.on the 
eight hours day here now, and they were not eight 
hours day men.” It will, we suspect, be very 
soon found thas a considerable proportion of the 
Amalgamated Engineers are anything but eight hours 
day men, and they will be weeded out. Another result 
will be that a great stimulus will be given to the intro- 
duction of machinery, and so matters will readjust them- 
selves, as they have invariably done with each rise in the 
cost of labour. The process is practically automatic. To 
realise what it means, it would be necessary to know the 
value of the work turned out by every man in a large 
engineering shop now and that of his share twenty years 
ago. The difference is enormous, and is almost wholly 
due to the increase in the number and variety of machine 
tools employed. The event of the week in this connec- 
tion has been the issue by the federated employers of 
their statement of the position. It has come not a 
moment too soon. To say that it is opportune is to treat 
it too lightly. It was absolutely necessary, if only to 
correct the growing misunderstanding by the public of 
the dispute. We print the document in another place, 
and it will well repay perusa!. 

There is an aspect of the case which it is not pleasant 
to write about or to read about, and yet it cannot well 
be avoided. We refer to the influence of the paid agitator. 
It is impossible to shut one’s eyes to the fact that it is to 
him and to the younger, and in many cases most worth- 
less, members of the trade unions that the world is 
mainly indebted for a barbarous method of adjusting wages. 
The young man with no responsibilities rather enjoys 
idleness and a strike pay of 15s. a week. The agitator 
holds—and probably he knows all the facts of his posi- 
tion with much accuracy—that he really must do some- 
thing for a living. But the steady married men, with 
wives and families, regard these strikes and lock-outs 
with horror, and yet are too weak to prevent them. 
They know that the money which has been provided to 
help them when out of work, cr too old to do it, is 
being wasted; and, in the case of the Amalgamated 
Engineers, there are symptoms of a gathering financial 
storm, with which the officials will do well to take 
account. After all, may it not be possible that the 
employers could suggest a better and more satisfactory 
scheme for the benefit of the men than anything the 
Unions can offer? We are aware that Colonel Dyer 
recently formulated a scheme for this purpese, which was 
rejected by the foremen, who were the only persons con- 
cerned. We do not know enough of it to express an 
opinion upon it. We believe that there was an intention 
to extend the scheme to the men, if the foremen had 
taken it up. But now it has fallen through. We still 
think that it might be possible to do something in this 
direction. A scheme for superannuation in old age, 
and payment during disablement, which would com- 
mend itself to the employers and employed alike, should 
be possible. That such a scheme involves nothing very 
novel, we have only to look at Government yards and 
some French and German establishments to ascertain. 
In certain shops no one ever dreams of striking; there 
are no trade disputes and no troubles. In others, such 
troubles occur at very wide intervals. If this admirable 
condition is possible in a few establishments, why should 
it not be possible in many ? 


BRITISH ARMOUR PLATES. 


In our last issue we dealt briefly with the fighting 
powers of our present type of line-of-battle ship referred 
to by the First Lord of the Admiralty in his recent speech 
in the House on the shipbuilding vote. We now propose 
to give a few words of explanation of what he described 
as the ‘‘ improvements ” in armour plates, by “which we 
are enabled with the same thickness of armour to resist 
projectiles of much greater weight and penetrative power 
than the armour which was used before.” ‘It is a tech- 
nical matter,” the First Lord added. ‘‘ The material used 
is a nickel steel, and the quality of the armour is so 
superior that the protection, buoyancy, and stability of 
the vessel will be sensibly inecreased.”” Weneed hardly say 
thatthe First Lord must for the moment have contemplated 
modification in the application of the plates as well as 
quality, because no change in quality of a plate of given 
thickness can affect buoyancy and stability, though 
superiority in quality may naturally admit of medifica- 
tion having the effects noticed. Itis, however, the actual 
improvement in quality rather than any resulting modifics- 
tion to which we would call attention. In doing so, we 
would notice that the subject is a delicate one. Broadly 
speaking, any one who has followed our treatment cf the 
question of armour for the last few years knows that we 
have advocated nickel, and that we have especially called 
attention to results obtained by the Krupp process plates, 
and both these are now adopted by our Sheffield makers. 
Ié would, however, be a bald and unfair statement of 
the case to represent that the bare adoption of nickel, or 
even of the Krupp process, in which nickel with other 
slloys is used, is the whole explanation of the improve- 
ments, which we believe the First Lord rightly claims. 
All our Sheffield makers have secured the right to the 
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Harvey process combined with the particular system of 
water quenching of the surface, first brought in by 
Tresidder. In fact, they have rightly secured every 
improvement that has substantially proved its merits, 
and may fairly claim that Sheffield made armour may be 
expected to contain the features that appear to them to be 
the best embodiment of any single process or combination 
of processes. It must be borne in mind that where any 
branch of manufacture is the subject of restless investiga- 
tions and competitions, the best and newest products must 
be more or less in a varying and experimental stage, and 
even the armour delivered for service, while its quality 
has been secured and made known by tests, is liable to 
be succeeded at any moment by plates embodying some 
slight change that has been found to be beneficial. Each 
establishment has its own craft secrets and ways, based 
on experience ; consequently, the armour turned out by 
each represents their own embodiment or rendering of all 
that has been secured and worked out in the way of 
special processes. 

Through the courtesy of the owners we have recently 
had an opportunity of seeing something of the manufac- 
ture of armour in all the Sheffield establishments, 
but it would neither be desirable nor possible to give any 
definite description of processes which, as we say, vary in 
each establishment, and alter from time to time. Charac- 
teristic as the Krupp process is, it is capable of con- 
siderable variation. At the present time we question if 
much Krupp process armour has yet been delivered for 
actual service; indeed, it appears probable, owing to the 
promptness of action at Sheffield and the rapid rate of 
shipbuilding in England, that a British ship may be the 
first vessel afloat carrying Krupp process plates on her 
sides, whether these plates are exactly the same as made in 
Germany or made under the modified systems of the British 
makers. It is quite clear, that in the present state of 
matters the practical proof of the powers of armour is 
specially necessary. Consequently we are glad that 
arrangements for the testing of plates on a greatly 
increased scale are being carried out on Whale Island, 
Portsmouth. In the meantime we would call attention 
to the severity of the test of the 6in. plates on delivery. 
A plate has now to entirely defeat the attack of five 6in. 
Holtzer projectiles striking with a velocity of 1960 foot- 
seconds, and we are quite ready to repeat all that we 
said on the result of the trial of the last two plates 
submitted by Vickers. We know of no equal result 
obtained by 6in. plates hitherto. Krupp, some time 
since, put forward a formula for calculating the 
effect to be expected from the very best plates 
now made. Briefly it came to the same thing as 
the application of the old “rule-of-thumb” for 
wrought iron, except that the new steel plates 
represent double the resistance to perforation. That is 
to say, that whereas each 1000ft. velocity gave the power 
to perforate a thickness of wrought iron equal to about 
one calibre of the projectile, it gives now the power to 
perforate only half a calibre of the best hard-faced steel. 
Thus 2000 foot-seconds should enable a shot to get 
through one calibre of such steel, and the five 6in. 
shot required now by the test with 1960 foot- 
seconds, while they might not singly get through, could 
only be totally defeated as they were by the Vickers 
plates by very remarkable resisting power. We admit 
that we should wish to see a Wheeler - Sterling shot 
substituted for the Holtzer on some occasion, but this can 
hardly affect the claim for great excellence which, we 
think, our Sheffield plates have now fairly established, for 
success was not confined to the Vickers plate, but had 
been remarkably displayed both by Cammell and Brown’s 
plates tested last winter, though we admit that the 
Vickers tested this spring gave the best results. We 
fully expect that before long we shall have reports 
showing that the high standard attained by Sheffield 
armour is maintained and can be depended on. 


SOUTH KENSINGTON MUSEUM. 


PROBABLY many of our readers know that a Commis- 
sion was appointed to take evidence concerning the affairs 
of the South Kensington Museum, particularly as regards 
fire risks. The value of the works of art at South Ken- 
sington is very great. Huge sums have been expended in 
purchasing them—in some cases not, perhaps, with much 
wisdom. The circumstance that too much has been paid 
for a picture, or a cup, or a clock does not, however, 
reduce the necessity for taking care of it. We must, 
therefore, consider the contents of what is by courtesy 
known as “ The Museum” as a whole. It has long been 
understood that the buildings are quite unworthy archi- 
tecturally of their contents. The officials also knew that 
the risk of a disastrous fire was very serious; and now a 
parliamentary report of the Committee has startled the 
world by assuring us that the danger of the utter destruc- 
tion of the art treasures of the nation is continuous, 
and that nothing has stood in the way and prevented 
that destruction but incessant vigilance on the 
part of the entire staff. There is no other nation under 
the sun so careless as this. Over and over again the 
instant need for better buildings at South Kensington has 
been urged on the country, entirely without avail. We 
still have the “Brompton Boilers,” and there is no 
certainty that we shall not continue to have them for 
another generation. How it has come to pass that the 
art treasures of Great Britain are so badly lodged it 
would take much time to tell. The broad facts are that 
divided counsels have always interfered, and prevented 
the carrying out of any adequate building scheme. A 
proper Museum has, for the last forty years or so, always 
been about to be built. Meanwhile money has been spent 
lavishly enough in purchasing things to be stored in the 
new edifice. Shed has been added year by year to shed. 
Risk has been piled on risk. Nothing, for some occult 
reason, is ever done aright at South Kensington; and we 
regret to say that we have no reason to expect that any- 
thing will be done right in the immediate future. No one 
has yet suggested an architectural scheme which will be 


at once satisfactory and fairly moderate in price, and it 
would be too much to expect that the Committee will 
help Parliament out of the difficulty. 

Under these circumstances we venture to suggest 
a scheme which is at once simple, cheap, satisfactory, and 
admits of being carried out very promptly. Let the 
Government purchase the Imperial Institute and utilise 
its galleries and council chambers as a national fine art 
museum. The Imperial Institute is now what everyone 
who possessed a litle nowledge foretold it must 
be. It is a total failure, not only as an Imperial 
Institute, but as a financial undertaking. It was 
formed ostensibly to draw the Colonies and India 
closer to the mother country. It was intended to dis- 
seminate information ; to provide facilities for the holding 
of conferences; to be a great commercial exchange ; and 
promises that it would be all this and much more were 
freely made to obtain funds. Very large sums were con- 
tributed by India, Australia, South Africa, Canada and 
New Zealand. It is by no means easy to say what 
has become of all this money. There is nothing to 
show for it but the fine pile of buildings at South 
Kensington. The promoters of the scheme were warned 
that it must end in failure. That it was based 
on an entire misconception of the nature of the 
commercial relations of Great Britain and her Colonies, 
and dense ignorance of the way in which buying and 
selling are done by exporters, importers, and traders 
generally. Even those who were disposed to look favour- 
ably on the experiment admitted that the Institute, if it 
was to have a chance of success, should be established in 
the City. The stcry of the Institute has been one long 
catalogue of failures. It has done no real work of any 
kind. Its galleries are only visited by country cousins, 
who neither buy nor sell. Its total collapse has been pre- 
vented by calling in the aid of an Hungarian band. It 
combines the characteristics of a continental tea-garden 
with those of a second-class proprietary club. The 
Imperial Institute as a national institution is dead. We 
can scarcely say that it has died. It is more than doubt- 
ful if it ever lived. Any reader disposed to think that we 
draw too gloomy a picture can settle the matter for him- 
self by spending three or four successive days in the 

uilding. Nothing more will be needed to settle the 
question. 

But whatever may be said of the place as an institution, 
there can be no doubt as to the merits of the building. 
On the whole itis a fine handsome structure, and very 
little modification would be needed to fit it to receive the 
precious contents of the sheds of the South Kensington 
Museum. The Imperial Institute stands at the back of the 
handsome structure containing the magnificent natural 
history collection of the British Museum. The buildings 
of the Patent Museum, the National Portrait Galleries, 
and those of the Naval Models Museum intervene 
between the two. The whole region is given up to Art 
and Science. If it were deemed necessary, direct com- 
munication between the Museum and the Institute build- 
ings could be easily obtained by way of the subway from 
the railway to the latter, which is now scarcely used by 
the railway company. We have not the smallest doubt 
that the Institute could be purchased for about half what 
it cost, and its sale would be a substantial relief to a 
situation which is, to say the least, strained. 

It is no secret that the South Kensington Museum 
Commission will recommend the immediate construction 
of suitable buildings, but it would be too much to expect 
shat these could be completed in less than two years, 
probably many more would be required. But the Govern- 
ment, as we suggest, has ready to hand a building which 
is fireproof as far as it is possible to make any structure 
fireproof; is of great size, and admirably adapted for the 
display of works of art of all kinds. A large portion 
of the Imperial Institute has been specially built for the 
setting out of goods of all kinds. The lighting is excellent, 
the space ample, most of the great council chambers 
are entirely suitable to the show cases of South Kensing- 
ton Museum. It is possible that a few alterations would 
be needed in the lighting arrangements here; but these 
could be very quickly made at a moderate expense. 

It may perhaps be argued that the place is not for sale. 
This is in asense quite true; it seems, however, to be 
impossible that it should go on as it is doing for any 
lengthened period. The attractions of a string band, 
however excellent, cannot for ever maintain a place of 
such colossal proportions. The rates and taxes alone 
amount to a very heavy item. We have not the smallest 
doubt that if the question was raised in the proper way 
and in the proper spirit, that the building could be bought. 
The existing Commission should not conclude its labours 
until it has ascertained definitely what may be effected 
in the direction we suggest. A change of management 
has been tried at the Imperial Institute, but we do not 
learn that any improvement has been effected in its 
position, and the treatment recently extended to the 
representatives of the colonial press cannot fail to 
accentuate the resentment felt by a large and influential 
body of merchants and traders. A dinner was given to 
the Colonial Premiers on the 18th of June. The agency 
which supplies practically every newspaper in Australia 
and New Zealand with cable news asked to be admitted 
to the dinner. The assistant secretary of the Imperial 
Institute said that they could not find room at the 
dinner for the representative of these thousand news- 
papers, but that the gentleman could have ‘a pass to 
the dining-room after dinner.” But the Australian 
agency did not appreciate this remarkable privilege, and 
remonstrated. Whereupon the Imperial Institute gentle- 
man told them that he was ‘‘surprised” at the tone of 
their letter, and that they were trying to get in to the 
banquet under false pretences. The result was some 
plain speaking from the indignant Colonists, and the fact 
that not a line about the dinner or a sentence of the 
speeches was cabled to any Australasian journal. We 
have here an excellent example of the information 
on Colonial matters possessed the managers of the 





Imperial Institute. Its acquisition by the nation, and its 





conversion into a fine art museum, would, we are ¢ 
vinced, solve a substantial difficulty, and in a meen 
console those who have contributed to its establishm 
for their disappointment. ent 
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PIG IRON AND COKE IN AMERICA, 


TuHosr who are looking for an early revival of trade j 
America now that the tariff legislation is out of the way will 
do well to bear in mind that in the iron trade at least 
there are some enormous stocks to be got rid of before an 
permanent improvement in prices can be established, [t ig 
perhaps, not generally known that there are at the present 
time nearly a million tons of unsold stocks in pig iron on 
the American market, and to this must be added the stocks 
in makers’ hands and in warrant stores which have been golg 
but are awaiting consumption—in themselves a no incon. 
siderable figure. The exact figures are: Unsold stocks in 
makers’ hands, June 30th, 827,163 tons, against 711,649 tons 
at the end of last ycar, showing an increase of 115,514 tons 
But to this has to be added 146,515 tons in warrant stores 
which brings the gross total unsold up to 973,678 tons, com: 
pared with 847,686 tons, when the year commenced, or an 
augmentation of 126,000 tons on six months ago. Thesg 
large accumulations of stock will surprise no one who hag 
followed the course of demand in the American iron market 
throughout the present year. Yet it must be conceded that 
lack of demand has not been the only occasion in the produc. 
tion of these results. The “ make” of raw iron during the 
six months ending Midsummer was more than three quarters 
of a million tons in excess of the output in the closing half 
cf 1896. The circumstance of these big accumulations of 
raw iron on the American market at date is all the more 
remarkable since they occur at a time when the Americans 
boast that in foreign exports their business in pig iron was 
never so promising. The great Eastern, continental, and 
even the British market are, they claim, patronising their 
forge and foundry irons in a manner never before s0 flattering 
to the national pride. Clearly there must have been a great 
falling-off in the home consumption, and this leakage must 
be filled ere prices can be expected to stiffen, As regards 
coke, the figures available only bring us down to the close of 
1896, and here, it seems, contrary to pig iron, the rate was 
a decrease over 1895 of more than a million and a-half tons, 
the precise figures being, 1896, 11,788,773 tons; and 1895, 
13,333,741 tons, a decline of 1,544,968 tons. But it ig 
explained that the year 1895 was one of excessive ccke- 
making, the largest in American history, being more than 
four million tons larger than in the preceding year. The 
number of ovens showed a growth of 3 per cent. last year. 


EGYPTIAN BRIDGES. 


In deference to the positions of the writers and to the 
importance of the subject we publish to-day, contrary to our 
usual practice, a circular letter. It will be found in our 
correspondence columns. Ina recent issue we published an 
abstract from a report addressed by Lord Cromer to the 
Marquis of Salisbury, which contains certain statements 
with regard to the Embabeh Bridge in particular, and to the 
system of English tendering for Egyptian bridges in general. 
The letters which we publish to-day are written in defence of 
the position taken up by the English engineers, and explain 
themselves. To put the matter ina nutshell, the English 
bridge builders complain that the system of judging tenders 
is unwise and unsatisfactory. The three judges are not 
necessarily experts, and are not therefore in a position to say 
whether the designs offered are satisfactory from an engineer- 
ing point of view. They are, therefore, too greatly influenced 
by the matter of price,and by accepting unwittingly indifferent 
work and material, court such disasters as that of the 
Embabeh Bridge. 


THE WORKMEN'S COMPENSATION BILL. 


Srvce the issue of our last impression, in which it will be 
remembered we dealt with the above subject, the House of 
Commons has considered and dealt with the Lords’ amend- 
ments. As we expected, there was a brisk debate on the 
omission by the Lords of the word “‘solely’’ in the sub- 
section which, as it left the Commons, ran thus :—‘ If it is 
proved that the accident is solely attributable to the serious 
and wilful misconduct of a workman, any compensation 
claimed in respect of injury to that workman shall be 
disallowed.” We devoted some attention to this amend- 
ment last week, and we are not surprised to find that 
attempts were made to supply the place of ‘solely’’ 
by some other words. Mr. Chamberlain suggested 
“mainly,” Mr. Lyttelton “directly,” but in the end 
the amendment was agreed to ona division. There is no 
doubt we shall have to get judicial assistance some day to 
interpret this section. But the House was obviously puzzled 
to know what to do, and the dog days are some excuse, The 
point made in the House of Lords about Sub-section 4 of 
Clause 3, which provided that the employer should be liable 
if the funds of a scheme proved insufficient, was upheld 
upon a division after a long debate. The sub-section, there- 
fore, goes out. Other amendments were agreed to, including 
the alteration of the date for the commencement of the Act 
from March 31st to July Ist, 1898. 


FOREIGN COMPETITION. 


Some very important reports from the Colonies have been 
laid before Parliament by Mr. Chamberlain. They were pro- 
cured at his instance for the purpose cf ascertaining the 
extent to which foreigners were interfering with our trade. 
We shall consider them in an early impression. Meanwhile 
we can only say that they afford very instructive, if not 
altogether cheerful, reading. Here. is a little paragraph in 
the report of the Premier of New Zealand :—‘ Implements 
and tools of industry.—Nearly all the imports under this 
heading are reapers and binders, lawn mowers, mowers, seed 
drills from America. The English manufacturers do not 
make their goods light enough, nor can they supply at any- 
thing near the prices quoted by Americans. The excessive 
cost of the English implements is probably caused by the 
difference in their construction, and the weight put into the 
implements, so far from being an advantage, is, in the eyes of 
farmers and those who use them, a positive disadvantage.” 








THE BritisH{AssociaTION.—The annual meeting opens at 
Toronto on Thursday, August 18th. The cfficial programme has 
been published, and the meeting will be exceptional for the 
numercus contributions from many scientific celebrities of Canada, 
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COMPRESSED AIR LOCOMOTIVE 








AMERICAN COMPRESSED AIR AND STEAM 
LOCOMOTIVES. 


Tur elevated railways cf New York are operated by steam 
losomotives, and while there is no special desire to make a 
change—in spite of occasional rumours—the company has 
allowed experiments to be made with other motors. Two or 
three electric motors have been tried, with failures in each 
case, the engines being unable to handle the ordinary trains 
under ordinary conditions. A compressed air engine was 
tried some years ago, but as the reservoir pressure was only 
690 lb, per equare inch it was 


not a success from an opera- ! 
ting point of view. The man- a 
ufacture of the Mannesmann an 
rolled steel tubes, however, i} 
with their enormous strength, d§ 


has enabled a far greater 
pressure to be carried, and a 
compressed air locomotive is 
now about to be tried, which 
is expected to operate success- 
fully under the regular cor- 
ditions of service. The system 
is that invented by Mr. Robert 
Hardie, a Scotch engineer, and 
has b2en applied to some tram- 
cars which have been in opera- 
tion in New York for about 
ten months. 

The new engine is shown in 
the accompanying cut, which 
is taken from a photograph. 








the barrel. The regular trains are made up of five cars, e .ch 
carried on two four-wheel trucks, and there are often 100 
passengers in each car during the busy hours. The latest 
engines are designed to haul five-car trains—or 145,0C0 lb. 
train load, without passengers—at 25 miles per hour, and up 
grades of 24 percent. There are four parallel lines of elevated 


| railway, two of which connect up-town, making runs of 8}, 


87, 10, and 103 miles, with about twenty to twenty-five stops 
on each. Express trains are run south in the morning ard 
north at night, by means of stretches of third track. Tae 

















The reservoir consists of 
twenty-seven Mannesmann 

















tubes, Yin. diameter, 15ft. 6in. 
long, laid horizontally and 
covered over with a jacket. 
At the back end of this reser. 
voir is the cab, in which is 
the vertical re-heater, holding 

















fifty gallons of water, which 
is heated by a small stove. 
To the front end of each 
tube is attached a small 
pipe, and these pipes all lead to a vertical cylindrical 

reservoir inside the front end of the jacket. Tso main pipes 

lead out from the base of this receiver, connecting with the 

reducing valves mounted on the side frames, from which the 

air is led by outside pipes to the heating and controlling 

apparatus in the cab. The driving mechanism is of the 

ordinary locomotive type, except that the link motion is 

supplemented by a Meyer cut-off gear worked from the 

bottom of the crosshead. In starting, air can be admitted | 
by the small pipes outside the valve chest without altering | 
the set position of the cut-off, while air at a pressure one- 

third greater than the normal cylinder pressure can be 

admitted from the reducing valve to facilitate the start. 

The engine has four driving wheels and a two-wheel pony 
truck or bogie. The reservoir pressure after charging is | 
2500 lb. per square inch, which can run down to 450 lb. with- 
out re-charging, and the normal cylinder pressure is 150 lb. | 
The engine has made a speed of 45 miles per hour on trial. | 
It is intended to run on the Sixth Avenue line, from Rector- | 
street to 58th-street, 44 miles, with fourteen intermediate 
stops, and it is designed for a train load of about 130 tons. 
Tt has an air brake on the driving wheels, and an air ejector 
for operating the Eames vacuum brake used on the trains. 
Its several dimensions are as follows :— 


Cylinders .. .. 13in. by 20in. 


Driving wheels .. .. .. .. «. «. 8Sft. Gin. 
Driving wheel base «oe en 

Total wheel base .. .. .. .. «. «» 18ft. Gin. 
Weight on driving wheels .. .. .. .. 16 tons 
Weight, total, in working order .. .. 22 tons 
Ports, inlet and outlet.. .. .. .. .. lin. by 12in. 
\. Lo iar were 

WEONC MINE 60. oc, co. Se we, oo. 0 “OE 


po eee vein. 


In the power station there is an Ingersoll-Sergeant quad- 
tuple air compressor, with cylinders 21}in., 9in., 7in., and 
3in. diameter, 36in. stroke, having a capacity for compressing 
500 cubic feet of air per minute to 2500 lb. pressure. This is 
driven by a Corliss engine of 230-horse power, with cylinders 
16in, by 36in., and the air is stored in a set of Mannesmann 
tubes at 2600 1b. pressure, the capacity of this receiver or 
reservoir being 820 cubic feet. The engine can be charged in 
about 14 minutes by a flexible metal pipe connection. 

It may be of interest here to add some particulars of the 
ordinary steam locomotives, all of which are tank engines, 
having four coupled driving wheels under the boiler, and a 
four-wheel truck or bogie under the cab. The tank 
and coal bunker are behind the cab. The Belpaire fire- 
box is us2d, with a wagon-top connection from the firebox to 








Half Section Half 
Behind Door. | Front Elevation. 





Half Section 
through Driving Axles 


Half Section 


| 
| 
| 
| 
Ahead of Guide Bar. | 


g2n‘ral dimensions of these steam engines are as follows:— 


ot ee ee eer) Pe 
Driving wheels co oe se tay ce, ae |e 
a Ue ere 
Driving wheel base iy amide sly dl SS 

Truck wheel base .. .. .. .. .. «. 4ft. Sin. 
Total wheel base aw. aie oe. 3e <eax”) 
Weight on drivers .. 33,000 Ib, 
Weight, total .. 47,000 lb. 
Steam ports .. .. .. «- oc «- «- fim by SZin. 
Exhaust ports .. .. .. «. «. «. eo ) fin. by 8jin. 
eee 

TED Sa an” Ve “ec Sa Can) de * eee 

Lead er a eee ee 


Boiler diameter 





Boiler pressure i 
Fire-box, length 8ft. llin 
Fire-box, width 3ft. é6jin 
Fire-box, depth ae 3ft. 3,in 
Tubes (steel), number .. <i es ee Bae 
pee 

Tubes, length .. 6ft. llin. 
Grate area .. 14 square fest 


Heating surface, tubes .. 492 square feet 
Heating surface, fire-box §4 square feet 
Heating surface, total .. 546 square feet 


Smokestack, diameter .. 52 Jag bell gs: SER 


Rail to top of smokestack .. 12ft. 2in. 
Rai! to centre of boiler .. ve co es, ees, 
| ee 
Water tank .. 1c oo «- oo ce o- OOGgalions 
Exhaust nozzle eRe We Ge da! an en 








| SPEED TRIALS OF THE IMPERIAL JAPANESE 


BATTLESHIP YASHIMA. 


THe Yashima, one of the two first-class battleships now 
completing in this country for the Japanese Government, 
has just made her steam trials at the mouth of the Tyne. 
She has been built by Messrs. Sir W.G. Armstrong, Whitworth, 
and Co., of Newcastle-on-Tyne, in two and a-half years from 
designs by Mr. Philip Watts, the director of Elswick Ship- 
yard. The excellence of the design has been fully proved 
by the splendid results obtained on the trials, not only as 
regards speed and endurance, but also in respect of her 
manceuvring qualities, which were admitted by all who 
witnessed them to be very exceptional. 

Speed trials were made on several occasions, the first 
official trials taking place on the 13th ult. It consisted of a 
four hours’ run under forced draught with an sir pressure in 
the stokeholds corresponding to a head of 14in. of water. 
For some time durirg this run a speed of 19:5 knots was 


over 14,000. A trial of six hours’ duration was afterwards 
made with open stokeholds, when a power cf nearly 10,000 
horses was developed. The mean speed over this period was 
17:26 knots, but the mean of four runs over the Admiralty 
measured mile during the early part of the run gave a speed 
cf 17-76 knots, and this speed could have been maintained 
Curing the whole run if it had been desired to do so. The 
mean speed obtained during the four hours’ run with forced 
draught was nearly a knot in excess of the forced draught 
speed guaranteed by the contract; and even the mean speed 
obtained during the six hours’ run with open stokeholds was 
half a knot in excess of the contract, whilst over the earlier 
part of the run it was a knot in excess of the contract. 

The machinery worked with perfect smoothness, and gave 
no trouble whatever, and the ship was practically free from 
vibration. It is needless to say that speeds one knot in 
excess of that promised in each case with forced and natural 
draught gave general satisfaction to the Japanese Commission, 
and the Japanese Government may be congratulated on 
possessing the fastest armoured battleship afloat. 

At the end of the natural draught trials, while the vessel 
was still at full speed, turning trials were made with the 
helm at various angles, and it was found that the vessel, with 
a length of over 400ft. overall, could turn in a circle of 
180 yards in diameter, or less than one and a-half times her 
own length, this was with the rudder hard over and both 
engines going ahead. This circle is, we believe, by far the 
smallest ever made by a vessel of this size, and is the result 
of having a large balanced rudder, carried low down beneath 
the stern, the dead-wood of which is very much cut away. 
This form has been adopted recently in all the Elswick 
cruisers, with such good results that it was determined to 
try it in the Yashima and in the Fuji. 

The propelling machinery of the Yashima has been sup- 
plied by Messrs. Humphrys, Tennant, and Co., of Deptford, 
and of the three-cylinder vertical triple-expansion type, the 
horse-power contemplated with forced draught being 14,000, 
and 10,000 with natural draught; and it is interesting to 
note that the trials were most successfully made after the 
engineers’ strike had begun, Messrs. Humphrys thus losing 
the benefit of nearly all their best and most experienced 
hands, and being compelled to carry out the trials with a 
“scratch” crew. If it had not been for this, there can be 
no doubt that even better results would have been obtained. 

Accounts of the principal features of the Yashima have 
already been published by us, but it will not be out of place 
to mention here that she is a vessel of 12,320 tons displace- 
ment, with a length of 372ft. between perpendiculars, beam 
73ft. 6in., draught of water 26fi. 3in. She has a complete 
armoured belt from 18in. to 14in. thick, and 14in. barbettes, 
protecting two pairs of 12in. guns, in addition to which she 
carries ten 6in. quick-firing guns, and numerous guns cf 
smaller calibre. 








HIGH-SPEED SELF-LUBRICATING STEAM 
ENGINES.* 
By Mr. ALFRED MorcoM, of Birmingham, 


THE subjact of high-speed engines is one of such real importance 
and interest, that it may be useful and appropriate on the occasion 
of the present meeting to give some account of the part taken in 
their development by the writer’s firm, Messrs, G. E Belliss and 
Co., of this city. : 

Steam cutters and pinnaces —In 1864 the firm commenced, with 
Mr. J. 8S. White, of Cowes, to supply to our own and foreign 
Governments steam cutters and pinnaces for use with warships, 
These small boats, which are now such a feature in ail our 
harbours, were at that time unknown. The first boat was a steam 
life-cutter, built for the late Marquis of Hastings: and the 
primitive engine used in it had a single cylinder 5}in. dia- 
m:ter and Gin, stroke. With all theze small creft through- 
out, for naval and private purposes, the problem has becn 
the same; namely, to get the greatest power that can te 
developed out of a given weight of machinery, with a 
reasonable factor of safety. As far as the engines are concerned, 
exceeding care with the design and the materials, and quick 
revolutions, have alone rendered advances possible in this direction ; 
but the limits have necessarily been soon reached, and in recent 
years the chief advances have been made in the boilers, with 
forced draught to assist the combustion. The shallow draught cf 
these vessels requires a small diameter of propeller; and this, 
together with the necessity for minimum weight of machinery, has 
always required the speed of revolution to be kept high. In these 
small boats, which are carried on board the ships of war, the 
machinery varies in power from about 12 indicated horse-power in 
the cutters to 200 indicated horse-power in the vedette boats. The 
gradual progress made is illustrated by the fact that in the first 
vedette boat built a speed was obtained of 14 knots with 
142 indicated horse-power for a total weight of 54 tons of 
machinery, including water in boilers, and in the last a speed of 
a ‘88 knots with 206 indicated horse-power for the same weight of 
4 tons, 

Torpedo boats —A considerable number of sets of machinery have 
also been built for first-class torpedo boats, and for torpedo boat 


TABLE 1.—Full Power Trials of H.M.S, Spitfire, lith Aug., 1896. 
Draught of water, forward 5ft. 2in, aft Tit. 4jin. 
Speed of ship, mean for three hours 27°461 knots, mean on measured 
mile 27°775 knots, maximum 28 °571 knots. 





Three Six runs on 
hours full | measured 
power. mile. 
Air pressure in stokeholds, inches of water .. 3°03 2°76 


Steam pressure in boilers per square inch above 
CGE ac ks ee te ee 195 198 
Right; Left Right | Left 
Vacuum in condensers, inches of mercury -.| 24°83 | 28°6 | 24°5 | 24°0 
Revolutions per minute .. .. .. .. «. «.401°9 |395°7 408°7 |403°6 
” ” » mean eur ete ee 398°8 406°2 
Steam pressure in (high, Ib. a : 





reservoirs, per sq.+ inter., lb. .. .. a Lae 90 85 $7 
inch above atm. low, Ib. eS ee 24 25 24 24 

bh es os co «cf GOO CO eta e! aoe 

Mean pressure in| inter, Ib... .. .. ..| 80°7 | 88°38 | 304 | 32-7 
cylinders, per eq. | f forward, ib. °: 20°2 | 20°6 | 20-2 | 19°8 
a2, lames | whe {att Ms ai ue 19°8 | 18°8 | 19-2 | 19-3 
es § 686 697 668 | 700 

Mean, indicated Jinter,I.H-P. .. .. ..| 651 700) 657 | 699 
horse-power.. .. low forward, L.H.P. ..| 453 457 460)| 445 
( OW \ aft, LH.P. .. ..| 446| 416] 429] 487 


Total power of each set, ILH.P. .. .. .. ..| 22386 | 2270 | 2:28 | 2281 
Joint power of both sets, IL.H.P. .. .. .. ..| 4506 4505 





destroyers ; and last year the machinery was completed for two of 
the latter vessels, the Spitfire and Swordfish, built by Sir 
W. G. Armstrong, Whitworth, and Co, The particulars 
of the machinery and of the trials are given in Tables 
1 and 2. The general features of these engines by all 
makers are similar. The engine beaters are separate light steel 
castings, supported on the angle frames running fore and a‘t 
between the bulkheads. From these bearers the cylinders are 
carried by forged eteel columns suitably braced. All the working 
parts are made es light as possible, as the momentum due to the 








miintained, and the mean speed for the whole four hours was 
19 227 knots; the mean horse-power developed was rather 


* Institution of Mechanical Engineers. 
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high piston-speed of 1250ft. per minute on trial is a considerable 
factor in the working of the machinery. A peculiar feature in 
these engines, which has considerably assisted in the excellent 
results obtained, is thearrangement of thecylinders, the low-pressure 
being divided into two equal cylinders with cranks opposite, and 
the high and intermediate being also arranged with cranks opposite. 
This permits the fitting of two links instead of four, reduces th fore- 
and-aft space considerably, leaves the ends clear for thrust and air 
pump, and gives well-balanced pressures ou the shaft bearings, 
This design was here adopted, bscause it has proved so eff sctive 
and satisfactory in the two-crank compound engines, of which large 
numbers have b2en bailt by the writer’s firm for supplying e'ectric 
light and power. The absence of four sets of link motion and 
accompanying gcar will be fully appreciated by everyone who 


TABLE 2.—F ull Power Trials of H.M.S. Swordyish, 21st Cct., 1896. 
Draught of water forward 5ft. 2hiu., aft 7ft. 5in. 
Speed of ship, mean for three hours 27°117 knots. 
Air pressure in stokeholds 2*3in. of water. 
Stesm pressure in bcilers £(31b. per square inch abcve atm. 
Right. Left. 






Vacuum in condensers, inches of mercury 24°1 «=24°4 
Revolutions per minute.. .. .. .. .. 399°2 398°2 
» » se mean es 898 °7 

high, lb. .. 66°2 66°7 
Mean pressure in cylinders, | ixter., Ib. ce uk 86°4 =386°2 
per square inch .. Vitow { forward, Ib.. 19°3 -19°5 
ae 18-9 190 

_ 8 3) See 672 €62 

inter > 77 76 
Mean indicated horse-power - aah a LHP. ‘81 433 
[low (af, LHP... 424 418 

Total power for each set, I.H.v...  .. en 2298 2272 

Joint power of both sets, I.H.P... eo. oh. me 4570 

has had charge of machinery, developing such large power in 
ioe 


such small space, as is necessary in torpedo boat destroyers. 
ergines are balanced by small weights on the crank cheeks placed 
at suitable argles; and although the cranks form practically a 
right-angled arrangement, with these weights fitted the steadiness 
of the hull and machinery at all powers is remarkable. The 
boilers are Yarrow water-tube, eight in number. By far the most 
important improvement in recent years in high-speed ship 
machinery has been the introduction of the water-tube boiler. 
This alone has rendered possible the great advances in speed ; 
and thero is little doubt that in the mercantile marine the same 
requirements for speed will lead to the more rapid adoption of this 
kind of boiler, perhaps more cr less modified. The total weight of 
the boilers in each of the torpedo boat destroyers is 41} tons, 
which for 4590 indicated horse-power, is about 20 1b. weight per 
horse-power. Although there are no separators fitted on the 
steam pipes, there was not the least symptom of difficulty 
throughout the trials, and no instance of leakage of tubes or 
other parts, In Table 3 are given for the sake of comparison the 
weights of several classes of marine engines. 


TaBre 3. — Total Weight of Machinery per Indicated Horse- 


power in Various Classes of Vessels. 


Ordinary merchant steamer 
Passenger mail boat, twia ecrev 
hi 








ip or cruiser, natu: 





Battl ral craught .. 








a a ee ‘orce st = oe ed ee 
Torpedo gunboat, forced draught, locomotive boilers 
Torpedo boat, = Se > Pe Jee stake 
Spitfire and Swordfish, forced draught, water-tube boilers .. 


47 


Lubrication.—The engine-room of a torpedo boat destroyer 
during a full power trial is certainly not a comfortable situation. 
Constant attention on the part of a considerable number of men 
is required in order to ensure effective lubrication, and success 
largely depends on their ability, and on the care with which the 
labricators are designed, and the pipes fitted and secured. Yet 
to anyone accustomed to slower-moving horizontal engines it is 
astonishing to see how easily well-designed and well-managed 
machinery of this kind gets through its difficult performance, In 
the early days of torpedo boats the writer had to take charge of | 
the trials of large numbers of them on behalf of the Admiralty ; | 
and, coming as he did from the massive slow-moving machinery in | 
the ships of war in those days, he must confess to having experi- 
enced a feeling of sheer fright on finding himself for the first time 
boxed up in a compartment with a set of Thornycroft’s machinery 
running at about 650 revolutions per minute. Although these 
engines were then, as now, the perfection of good design and 
manufacture, it seemed almost impossible to get through a two or | 
three hours’ trial with machinery whizzing round at a rate which | 
rendered the details invisible. Bat as time went on, and the boats | 
were satisfactorily completed, the writer’s experience was that, 
although boilers, which of course in those days were not water- | 
tube, might give out, or vibrating pipes might burst, or other out- 
side parts might break down, yet the engines themselves rarely | 
gave trouble, or if they did it was generally in some detail con- 
nected with the lubrication. But on the lubrication a great deal | 
depended ; and io ensure success the men employed about it had 
to be almost like acrobats in their capabilities, 

Since that time the field for high-speed running has gradually | 
widened, avd the more advanced engineers have for long past been | 
prepared to accert the fact that high speed is easily possible with 
safety, and have used it whenever circumstances have appeared 
to make it desirable. That it is desirable far more frequently 
than it is used is a statement which is being made frequently 
now-a-days ; and it will be useful to insist upon it here. After 
their thirty years’ experience with high-speed engines, it was 
natural fcr the writer’s firm to come into the field with this kind 
of engine for supplying electric light and power. Some pre- 
liminary work showed clearly that open engines were not in a 
position, without further development, to compete with the Willans 
engines so largely used in central electric stations. These engines 
are excellent in design and manufacture ; and the single-acting 
cylinders and enclosed plan of lubrication render them quiet 
running and easy to look after in the station. Their special claims 
in regard to economical performance had also to be taken into 
consideration. It was finally decided to combine a double-acting 
engine of ordinary construction with a system of forced lubrica- 
tion, supplying oil under pressure to every bearing ; and to enclose 
all the working parts in order to prevent splash from the abundant 
oil supply, and in order to keep out dirt. In the first instance a 
small single-cylinder engine was put in hand, and the expectations 
formed were more than realised by its performance. It was found, 
as had been anticipated, that the cil under pressure enabled the 
working parts, even when slack, to work without noise, and that 
after some months’ constant working at a load considerably higher 
than the ordinary fall load for this siz3 of engine the bearings had 
rot worn perceptibly. A two-cylinder compound engine indicating 
300-horre power was then completed for driving a dynamo at 
Mes:rs, Siemens’ Charltcn Works. After this engine had been at 
work continuously for four years, doing the full load required for 
the supply cf electric power, it was opened out ; and the working 
parts, which had not been adjusted during this period, were found 
practically unworn, These and other experiences gained during 
the same period proved that the plan of forced lubrication served 
mest satis‘actori:y all the purposes of quiet and efficient running 
at high speed ; and during the last year or two many hundreds of 
these cngines have been turned out, from the smallest size up to 
500-horse power. The increasing demand for still larger engines 
has led to the recent erection by the author’s firm of new works 
for building engines of this kind up to any power that may be 
required, 

Standard work of high-specd engines,—The small sizes up to 
about 15-horse power are all single-crank, with single or 
tandem compound cylinders, The smaller compounds up 
the two-cylinder ‘‘ Crescent’ 
The cranks are opposite, and a single excentric 
The oil pump is an oscillating one, 


to 300-horse power are of 


type. 1 
actuates the slide valves, 








| worked off the excentric, and its oscillation performs the 
| necessary valve action on a surface at the bottom of the 
pump. 
valves or packing to get out of order. The engine is indeed 
throughout as simple in every detail as it is possible to make it. 
Tae oil is usually drawn from the bottom of the engine casing, 
through strainers. which can be easily removed, into pipes leading 
to all the bearings, but occasionally—as at Bedford, at the Charing 
Cross and Strand Electricity Supply Station, at Leeds, and at other 
places—a complete series of reservoir tanks has been fitted, supplied 
by separate and independent pumjs. Pare mizeral cil is used at 
& pressure of about 15 lb. per square inch. Thess two crank 
engines are made triple expansion when necessary by adding two 
single-acting high-pressure cylinders tandem with the other two ; 
and this forms one of the simplest and mos: effcstive desiens that 
can be devised for high-speed triple-expansion engines. Formerly 
the engines were fitted with outside glands only where they were 
used with condensers on board ship; but recently this design has 
been adopted throughout, in order to keep the patterns constant, 
and also to prevent the trouble which water from the glands 
causes with some kinds of oil. Tae oil question becomes of serious 
importance in central electric stations fitted with condensers, 
| especially where water-tubs boilers are used. 

Vibration.—For large central stations situated in densely-popu- 
lated neighbourhoods the design of the steam engine employed has 
been determined largely by the single question of vibration. The 


several London electric stations have incurred serious losses on 
account of vibrations, which at the engines themselves seem 
inconsiderable. Having had to apprcach the subject of vibration in 
high-speed engines for land and marine purposes simultaneously, 
the writer was at first led astray by assuming an equality in the 
conditions which really did not exist. The vibrations in the 
engines themselves may be classed as follows:—First, those due to 
vertical changes in the position of the centre of gravity of the 
moving parts; secondly, those due to couples produced by the 
changing momentum in the several lines of moving parts; and 
thirdly, those due to the obliquity of the connecting-rod producing 
retardation and acceleration of the moving parts in each line, which 
occur twice in each revolution. 

The Cressnt engine, with cranks opposite is_ practically 
balanced against the first class of vibrations; but it has a big 
couple, and also vibrations of the third class, Eagines with three 
cranks at equal angles are practically balanced as regards the first 
and third classes, but have large couples. Now it was shown by 
Mr. Yarrow at the Institute of Naval Architects (‘‘ Transactions” 
1892, vol. 33, page 213) that by balancing the effects of the coup!es 


Cylinders 12}in. and 20in. 





Station 











The pumps are, therefore, most simple, without either | 


amount cf vibration which will cause a nuisance is small; and | 


TABLE 4.—Trials of Belliss 200-H.P. High-speed Self-lutricating Engines, 


Sunderland electric supply engine, tested 





en 
a ~ 


possible, In both the latter cases the journal will, of course b 
greased ; but if friction and consequent wear of the journal = 
| to be absolutely prevented, such a tilm of oil as the forced lubri. 
| cation provides between the journal and brass is essential, Tho 
better the body of the oil, the less chance will there be of effective 
lubrication without adequate oil pressure. To show how the oil 
film should affect the economy, reference may be made to a paper 
by Professor Robert H. Thurston, published in Engineering —Jan 
18th, 1889, page 69—in which the friction in an engine with 
balanced slide valve is subdivided as follows :—Main bearings 
47 ‘0 per cent., piston and rod 32°9, crank-pin 6°38, crosshead ang 
wrist-pin 5°4, valve and rod 2°5, and excentric strap 5°3 per cent 
The friction of piston and rod here probably iacludes that of the 
guides, which are lubricated under pressure in the engines now 
described ; and, in addition to this, it will be seen that the journal 
friction, which can be reduced by oil under pressure, amounts to 
near.y 65 per cent. of the whole. When it 1s borne in mind that 
in an ordinary engine, working at one-quarter of its full power 
about 50 per cent. of the power developed is wasted in friction, it 
is clear that the effect on the economy by the reduction of journg] 
friction should prove considerable at low lozds; and with these 
double-acting self-lubricating engines, as compared with single. 
acting engines, it is certain that this isso. 1t was first pointed 
out by Mr, Alexander Siemens in a paper read before the North 
of England Institute of Mining Eogineers-- Nov. 24th, 1894 
page 212—in which he compared the results of the first Belliss 
300-horse power self-lubricating engine with a Willans engine of 
| similar power, the two working alongside each other at bis Charlton 
Works ; his results showed that the gain due to the diminished 
friction increased considerably es the loads were reduced, 

In dealing with high-speed engines, it is impos:idle to avoid 
referring to the admirable work which has been done by Messrs, 
Willans and Robinson in determining the conditions for economica} 
working under various circumstances, Toeir trials, however, were 
made with single-acting ergines; and although the resuits in 
general will app'y to any ergine, the reduction of friction in tho 
double-acting self-lubricating engine should qualify them to some 
extent in detail. If the lubrication is acccmplishing the purpose 
for which it is intended, the efficieucy of the engine provided with 
forced lubrication ought to stand out high ; and that this is so for 
all loads has been proved by results from some hundreds of engines, 
By the courtesy of Professor Kennedy the author is enabled to 
give in Table 4 the results of a trial made by him of one of theso 
Bellis engines, supplied to the Sunderland Corporation H!ectric 
Supply Station, which will serve asan example. Here the engino 
efficiency at maximum load, it will ba noted, works out at 96:3 per 
cent, The results are also plotted asadiagram see Diagram 1. Tho 





‘ondensing. 
diameter, with 9in. stroke. 


Cheltenham electric light epyine, tested 











| eS OS PSPS ae ee ee by Professor Kennedy. subsequently. 
| Maxi- Normal Three- One- Maxi- _ Normal Three- . O 
Loa mura, full. quarters, Half quarter.) mum. full. jquarters Half juart 
| Mean effective pressure per square inch reduced to 
| low-pressure cylinder, ib... .. : 12°3 37 °6 23°6 £0°0 9°7 20°6 If 
| Mean revolutions per minute a ae 354°6 365°0 864°5 353°9 863°8 861°0 61 
H Mean indicated horse-power, I.H.P. .. 217°5 193°6 147°] 102°7 49°8 104°8 
| Mean brake horse-power, B.H.P.. 209°5 186°0 140°6 97-0 44°5 97°4 14-2 
| : : HP. ’ ; 
| Mechanical efficiency “—°, per cent. .. 96 °3 9671 95°2 94°4 89°3 95°*2 — 93°0 83°2 
LiL.” 
Water per hour, total, lb. ea 3772 3383 2628 1920 888°5 — 3301 _ 1939 } 
ooh. ee oo perB.aLP., ib .. 13°0 18°2 18°7 19°8 20°0 18°6 19°9 3 
Coupled to continuous current dynamo. Coupled to alternator. 
Mean effective pressure per square icch reduce to 
low-pressure cylinder, Ib. .. .. .. «se os 36°0 19°2 10°5 2°2 28°4 23°0 -- 
Mean revolutions perminute .. .. 367°6 362°6 365 °2 394° 350°2 351°0 — 
Mean indicated horse-power, I.H.P. .. 186°7 93°2 54°1 11°6 —_ 144°8 114°4 _ 
Mean electric horse-power, E.H.P. 168 °6 83°8 40°9 * Sa 126°8 98°5 
t H.P. 
Combinéd efficiexcy Lup, Per cent. £0°3 88°9 85°3 75° -- - 87°5 861 — 


TABLE 6.—Comparative Trials of Belliss 250-H.P. High-speed Self-lubricating Engine, Condensing, when Governing by 
‘hrottling. 


and by 7 


Cylinders 12in. and 20in. diameter, with 10in. stroke. 


Governing by 


expansion governor or by 
oo ee ee ee ee 


Full. 








Expanding. 
Expansion gover: 


Expanding 


Boiler pressure 150 Ib, per square inch above atmosphere. 


Throttling. 
nor in action. Expansion governor out of action. 


One- One 











the heavy vibrations could practically be got rid of in torpedo boats 
and similarly built vessels with high-speed engines. This was 
successfully done with a few small weights in the four-cylinder 
engines of the Spitfire and Swordfish as previously mentioned. 

The conclusion, therefore, was hastily drawn that engines for land 
purposes could be similarly dealt with; and an engine was built 
which was absolutely balanced as far as the first and second classes 
of vibrations were concerned, but experience showed that buildings | 
tock up the higher speed vibrations forming the third-class ; and it 
was finally found necessary to fit a return connecting-rod to cne 
line of cylinders, in order to obliterate these vibrations. This 
expedient gave both in theory and on trial a perfect non-vibrating 
engine in the station. Three-cylinder engines, however, with 
equal angle cranks, in which the third class of vibrations 
were practically obliterated, were working in central stations 
without difficulty from vibration; and further investigation led to 
the conclusion that buildings respond to the quicker vibrations, but 
are practically indifferent to the heavy but slower vibrating couples 
which give such trouble in ships. The three-cylinder engine with 
equal angle cranks has consequently been adopted as the 
standard above 200 horse-power for central stations in densely- | 
populated districts. Similar engines are also used where a uniform | 
turning ¢ffort is especially required ; though this object can of | 
course be attained to any desired extent in other kinds of engines | 
also by providing a sufficiently heavy fly-wheel, 

Advantages of forced lubrication.—For all kinds of engines the | 
plan of forced iubrication gives the same advantages: namely, | 
automatic lubrication, noiselessness, economy, and freedom from 
wear. ‘This is due to the working surfaces being kept apart by the 
film of oil forced between them, Although generally the pressure | 

| 
| 


per square inch on the bearing itself is far in excess of the oil 
pressure used, yet the relaxation of pressure on the return stroke 
in a double-acting engine permits the oil at these times to be | 
driven between the metal surfaces ; and during the fraction of a | 
second occupied by the actiog stroke the film of oil cannot be 
squeezed out, This might indeed be readily taken for granted, 
and is clearly proved by the absence of wear in the large number | 
of engines already built. It is at least obvious that the oil is in 
the best position to take advantage of the momentary relaxation 
of pressure between the surfaces, if it is itself under a pressure 
sufficient to push it in between the brass and the journal, so as to 
flood the bearing completely. If the oil is supplied by gravity 
alone, under the head usually given in double-acting engines, there 
is not sufficient time for permitting it to penetrate to any distance. 
In a single-acting engine under constant thrust no such film is 








| Lead Five-eighths} One-third. quarter. Full. Five-eighths! One-third. quarter. 
| Mean effective pressure per sq. inch reduced to 
low-pressure cylinder, lb... .. .. .. . 41°0 16°4 40°1 157 10°9 

Mean revolutiors per mipute we 570 380 370 380 382 
| Mean indicated horse-power, I.H.?. .. 240°9 0°0 235°4 95°0 

Mean electrical horse-power, E.H.?... 213°0 77'S 213°0 i7°8 
| Combined efficiency “—*, per cent, 88 °3 78°5 0° 90°4 86°8 81°9 

H.P, 
Water per heur, total, Ib se 4579 22¢9 1818 4473 2871 1992 150 
me | ap STUER ADS vs 215 28°5 84°3 21 0 21°7 25°6 2 


following comment upon the figures ia the Sunderland tests wa 
added by Professor Konnedy :—‘‘The most singular point about 
themisthe extraordinarily high brake efficiency of the engine, which 
is altogether much higher than anything I have previously found. 1 
do not know the special cause of this, I have been extreme:y sus- 
picious of the figures, and have had everything checked repeatedly. 
The different figures taken at different periods are quite consistent 
with each other, and there is nothing in the records to suggest error, 
except the figures themeelvee. I can only place these on record, 
without saying more about them.” There is no doubt that the 
efficiency is remarkably high; but the conditions, as already 
pointed out, all tend in this direction, and similar results have 
been proved over and over again with the self-lubricating engines 
tested at the author's works. In order, however, to establish the 
results obtained by Professor Kennedy, a further trial was con- 
ducted with a similar engine made for the Cheltenham Electric 
Light Station from the some drawing as that at Sunderland; and it 
will be seen that the results givenin Table 4, and plotted in Diag. 3, 
entirely bear out those of the other trials. The high efficiency that 
can thus be obtained makes itself felt in the economical working 
of the engine, and as it is due to an absence of friction, a far 
greater caving will probably arise from the diminished necessity 
for adjustment and repair on account of wear. In the writer's 
opinion there is too much difficulty in obtaining the necessary 





| accurracy in indicating a high-speed engine to render efficiency 


alone a useful standard cf comparison, The consumption of steam 
for work done is what the customer looks at; and results given per 


| indicated horse-power, which take no account of the heavy losses 


through friction, are useless in comparing engines of different 
kinds, It wiil be seen from Diag. 2, giviog the curves of the com- 
bined efliciency and consumption in the subsequent tests of the 
Sunderland engine coupled to a continuous current dynamo, that 
the previous brake tests are fully borne out. These subsequent 
tests were made immediately after the othera, in the presence of 
Professer Kennedy and Mr. Snell, the electrical engineer to the 
Sanderland Corporation. ‘The results throughout are undoubtedly 
good; and for the sake of comparison curves have teen added 
showing the consumption and efficiency of a Willans engine of 
about the same power combined with a Holmes dynamo, in a trial 
made by Professor Kennedy and reported in Hnginecring, 2ad June, 
1893, page 783, 

Governing. —Amongst the many admirable papers emanating from 
Messrs, Willans and Robinson on the subject of high speed engines 
is a recent paper read to this Institution by Captain Sankey 
—‘* Proceedings,” 1895, page 154—in which governing by expan- 
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jon valve is compared with ordinary governing by throttle valve. 
This important con 
for the tendency of 
valve governor 

economical app’ 


hi ; 
due lon ue to compression, and the increased losses due to 


: nti re clear] inted out ; and the resulting efficiencies 
Pe oy "modes of Yeh , especially when determined by 
: rk done and not by indicated horse-power, are shown to be not 
greatly in favour of the expansion valve governor, Expansion 
gear of ; rage 4 
f wrong adjustment after repair, might lead to a steam 
of wet orn yielding at low loads considerably worse economy than 
that obtained at the official trial at the works. As in the case of 
economical results, the comparative efficiency of the two methcds 
oconomising will also depend in detail somewhat on the kind of 
cane : and for this reason the trials that have been made by the 


the results presented to displace the expansion- 


endage for reducing power. 


Diagram 1 


tribution to the subject is chiefly remarkable | 


from the high position it has hitherto held as an | 
The disadvantages | 
her initial pressure with consequent leakage, the 


this sort is also far more liable to wear ; and a small amount | 





only 2 to 3 per cent., and a momentary run up to about 10 to 
12 per cent. when all the load was suddenly thrown off. With the 
ordinary fly-wheel it is not possible to get much finer governing 
without introducing a tendency to bunt. The effect of a large 
fly-wheel permits the fitting of a much more sensitive governor ; 
and with a fly-wheel of suitable dimensions governing by throttle 
can be made as fine and steady as may be required, Alternators 
of ordinary design have, cf course, in themselves quite enough 
fi7-wheel effect for enabling the usual engine fly-wheel to be dis- 
pensed with; and with these there is no difficulty in keeping the 
ran up below 5 per cent., with permanent variation of 2 por cent. 
The reputation of the expansion valve governor has been much 
increased by the value set upon it in the United States, where it 
is almost universally used ; but this fact is largely qualified by a 
consideration of the high fly-wheel effects employed in conjunction 
with the governor ia order to obtain the maximum results. 
The followirg Table 5 gives a few typical examples for 
enab'ing a comparieon of these fly-wheel effects to bo made for 


Belliss Self Lubricating 





electric power supply, where the maximum economy is required at 
about full load; and secondly, for electric traction, where the 
normal load will probably be a much smaller fraction of the full 
load than in electric lighting. For electric lighting and power 
supply, there i; no question in the author’s mind as to the 
superior efficiency of the throttle-valve governor. For electric 
traction, his experiments seem to show that with the double- 
acting self-lubricating engine there is little if any benefit to be 
derived from the expansion valve governor; aud this benefit will 
probably be neutralised by the mechanical difficulties which the 
extra wear on the expansion governor will subsequently entail. 
To determine this point a number of experiments have been made, 
of which the results are shown in Table 6 and in the curves in 
Diag. 4. These trials were made with a self-lubricating engine of 
250-horse power, fitted with an expansion govercor actuating an 
excentric common to both valves. The one curve shows the 
results with the expansion governor, and the other curve the 
results from the same engine when governed by the throttle valve. 


Diagram 2 


Engine £.C.9.Size 200 H.R 


Curves Showing Result of Official Test of Engine for Sunderland Station 
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Diagram 3 
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7 
SPECIAL BRAKE TRI/L 


uthor for determining the value of the two kinds of governor with 
he self-lubricating engine may be of interest. The results given 
by Captain Sankey are also based entirely on the indicated horse- 
power; but as the output of the engine is largely modified by 
frictional and other losses due to the action of the governor itself, 
the indicated horse-power results are of little practical value. The 
circumstance that the “Crescent” engine—Fig. 3—is arranged 
with both the valves driven by a single excentric naturally led in 
the direction of expansion governing, owing to the ability of this 
oom to act simultaneously on both high and low-pressure 
valves, 
machinery of about 80-horse power. constructed by the writer’s 
firm for the Cunard stsamships Campania and Lucania, gave 
excellent results as far as governing went ; but at low powers the 


results in respect of economy and efficiency were by no means as | 


good as anticipated ; and although in consequence of its effsc'ive 
action the use of the governor was cautions’, the poor economical 
results led to spocial trials being made further on for determining 
this point more exactly. So far as the governing itself is con- 
cerned, since the above machinery was built, the throttle governor 
with ordinary fly-wheel has been made by the reduction of friction 





Trials made in 1891 with a number of sets of dynamo | 1 
| TABLE 5 —Energy stored in jly-wheel and revolving parts of dynamo | point more fully, there is added in Diag. 2 for comparison with 
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COMPARATIVE TESTS FOR EXPANSION AND THROTTLING 


various services. For the Waterloo and City Railway, where it is | It will be noticed that, whilst the expansion valve governor has a 


desired to light the trains steadily direct from the motor currents- 
a fly-wheel of about 54 tons has been fitted on each of the 300, 
horse power sets in order to obtain the required results, namely, 


| slight advantage when indicated horse-power is considered, the 


advantage is all on the side of the throttle valve when the outp: t 
| or electric horse-power is considered ; and this of course is the 


permanent variation not exceeding 1} per cent., and momentary | only matter of importance in practice. 


not exceeding 24 per cent. when all the load is suddenly removed. 
As far as governing is concerned, therefore, it may be allowed that 


| From all the diagrams it will be seen that the characteristic 


| curve of water consumption for the Belliss engine is more 


the advantage, if any, is on the side of the throttle valve governor, | horizontal than those for single-acting engines. This is due, as 
because it is — powerful in governing, far less liable to | already pointed out, to the action of the forced lubrication in 


derangement and wear, and much easier to adjust. 


per electric horse-power at full load, for varvous services, 


Foot-tons. 
0°2 to 0°3 | Power, 


Ordinary high-speed engines for elcctric lighting ) 
with continuous current dynamos / 

Ditto, with heavy alternator oe ee 

Electric traction, continental example .. .. 

Montreal Street Railway .. .. .. .. 

Brooklyn Electric Tramway .. .. .. 


” ” 
” ” 


~~ edo 


0 
0 
7 


1 f i f fri In respect of economy, the matter will naturally be looked at | 
te give exceedingly steady results, with a permanent variation of | from two points cf view:—Firstly, for electric lighting and ' and low loads. 


| reducing the amount of friction, and consequently the amount of 
steam used per brake horse-power. In order to elucidate this 
| Sunderland as shown by the dotted lines, the consumption per 

brake horse-power for a Westinghouse engine of about the same 
fitted with an expansion valve governor, for which the data 


are taken from the ‘‘ Proceedings” of the Institution of Civil 


1°5 to3°5 | Kogineers, vol. exiv, page 68. It will again be seen that, whilo 


with tho expansion governor in the Westinghouse engine the 
| result at half load is better than at full load, it is not better than 
| the result obtained at half load with the throttle governor in the 
Belliss engine, which has moreover a decided advantage at full 
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For the sake of further comparison another curve has also 
been added to Diag. 1, showing the efficiency of Willans 150 horse- 
power engine, reported in the same volume of the Civil Engineers, 
pages 89-90, 

DiacraM 1,—Engine Trials made by Prof. Kennedy. 
Lb. water per H.P. hour. 
Water. B.H.P. 
































1.H.P. Water. 
217°8 17°34. 210 <a 
207 °8 aa 2 18°2 
187°3 is a 180 18°3 
167 17°65 «lw. 160 18°42 
146°8 ig Caer 140 18°56 
126°25 ae 120 38°75 
106 i: oa 100 19 
85°6 18°25. £0 19°5 
65°25 18°57 .. 60 20°26 
45°18 19 ee 40 21°5 
25 = an) ee ae. as 25°75 
5 os ov SS 10 .. 34 
Total water. Efficiency. 

c c . > 
B.H.P. Ib. per hr. LHP. B.ELP. ae = 
210 8780 217 °8 210 86°4 
200 3640 207 °8 200 96°25 
180 3290 187°3 180 96°1 
160 2950 . 167 1€0 95°9 
140 26 146°8 . 140 95°4 
129 2250 126°25 120 95 

109 1200 1% 10) 94°5 
89 1£69 85°6 £0 93°5 
60 12 6 65°25 «0 92 
40 860 45°18 4) 88°75 
20 515 25 20 £0 
10 310 15 19 €6°75 
DiacraM 2 —Eagin: Tiiuls made by Prof. Kennedy. 
> > E.4 P. Lb. water per 
LHP. E.H.P. LHP Four. EHP. 
P-r cent 
187°3 169 90°3 3290 
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146°8 130°5 88°S8 2600 
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DiaGramM 3 —Special Brak: Trial. 
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DiaGRaM 4.—Compavat ve Tests for Expansion and Throttling, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





FOREIGN COMPETITION IN BRIDGE BUILDING. 


Sir,—The attention of the public has been attracted to the 
disastrous collapse of the Embabsh Bridge over the Nile by a 
recently published report from Lord Cromer to Lord Salisbury, 
with notes from various Egyptian officials, 

Some years ago I went on two occasions for my firm of Head, 
Wrightson, and Co., to Egypt, to obtain particulars of bridges 
required over the Nile, and took great pains in making complete 
plans on which to tender in conformity with the general specifica- 
tion of the Railway Administration. I found on both occasions, 
that through there being no expert employed who could judge the 
relative merits of the designs submitted, the competition was an 
unfair one. 

At the time when tenders for the next bridge were invited, I 
was in Parliament, and did all I conld with the Foreign-office to 
get an alteration made in the system of taking tenders, but without 
effect. My firm, therefore, decided to retire from competition 
until the system of inviting tenders was altered. In order to put 
our decision on record, the following letter was written, and we 
were joined in its signature by many of the largest bridge builders 
in the country. 

We might have been coutent to let the matter rest, even after 
the collapse of the Embabeh Bridge had entirely justified our 
attitude, but wken British bridge builders are asked to amend their 
ways, to become more enterprising, and are in effect told that they 
do not understand their business, it appears to be high time that 
the reasons for their withdrawal from competition should be made 
public. THoMAS WRIGHTSON, 

5, Victoria-street, Westminster, London, S.W., 

August 2ad, 


Offices of Head, Wrightson, and Co., Limited, 
5, Victoria-strest, Westminster, London, S.W., 
April 4tb, 1894. 
Sir Edward Grey, Bart., M P., 
Foreign-office, S.W. 

Str,—The keen competition which Eaglish trade now meets 
from other countries makes it unnecessary for us to offer apy 
excuse for bringing to your notice and that of her Maj2sty’s 
Government the disadvantage under which English and Scotch 
bridge builders labour in tendering for the considerable amount of 
bridge work now let by the Egyptian Railway Administration. 

We trust that a representation of our grievances may lead to a 
fairer method being employed in the future, in order to give us an 
equal chance of success with our foreiga competitors. 

At the present moment the Ezyptian Government is advertising 
for tenders for the construction of two large bridges across the 
river Nile, and anxious though we are to compete, we feel that 
the method employed by ths Ezyptian Government to obtain 
tenders is not one under which it is like'y that we could succeed, 
and, therefore, we hesitate to incur the heavy expense of pre- 
paring designs and making out tenders, with an almost absolute 
certainty of failure, or at any rate with only such a chance of 
success as would really amount to a simple lottery. 

As these bridges are for the use of the Ezyptian railways, the 
duty of procuring them is entrusted to a Board of that Administra- 
tion, composed of three gentlemen appointed by the Egyptian 
Government, but selected and nominated by England, France, and 
Ezypt. The final selection of the successful tender is left entirely 
with the Board. One of the grievances of which we complain is 
that this power of decision is left with these gentlemen, who are 
not in all cases engineers, and do not possess that thorough scien- 
tific and practical knowledge of bridge constraction necessary to 
enable them to form a correct judgmont on the various designs 
sent in. This will be understood when we explain the nature of 
the specification and drawings which the Board prepares for 
intending contractors, copies of which, relating to bridges now 
under competition, are attached to this letter. 

It will be seen that the drawings are simply sketches showin 
the positions of the proposed bridges; give no information beyon 
the total length of the bridge, the number of spans, the rail level, 
the position of the swing oponings, and the bed of the river, 
whilst the specifications—we refer now only to that portion deal- 
ing with the actual ironwork—give but the barest details of the 
requirements of the board, such as gauge of road, width of train 
way, footpaths, rolling load, breaking strains of iron or steel used, 
and other very general elementary particulars, and it therefore 
follows that contractors have not only to submit prices, but have 
also to prepare and submit des‘gns, This would appear on the face 
of it a sufficiently fair and satisfactory method of procedure, and 
would indeed be so if the tribunal before which the tenders had to 
go were so constituted as to be able to decide the relative value of 
the designs to their ccst. 

It is common knowledge that two experts in bridge construc- 
tion, in designing a bridge for a special purpose, will differ widely 
in design, and consequently in cost, and therefore it requires equal 
expert knowledge and experience to judge between them, and 
certainly no Government, public body, or private company ought, 
or in our experience would leave the decision to the mere com- 
parison of cost, Tae strains and tests laid down by the Ezyptian 
Railway Board provide for a large margin of safety, ana com- 
petitors can so work within such margin that the sanguine 
designer, willing to take some risk, can easily bring his design, by 
very small economie, 10 per cent. and even 20 per cent. below 
another designer, who of less sanguine nature holds fast, not only 
to the particulars given, but the spirit of such particulars. 
Soveral large briiges across the Nile, namely, at Embabeb, 
Mansourah and Benha have already been let to French and Italian 
manufacturers on similar specifications, and at prices far below 
those we have, in some of the cases prepared, and we feel sure 
from these experiences that, under similar specification, it is im- 
possible for us to compete. We have no wish, nor indeed have we 
the right, to criticise those stractures ; they bave been accepted by 
the Railway Board, and time will prove whether they are cf so 
stable a character as to be truly economical. 
To remedy this state of affairs, and to ramove the disadvantage 
we consider Eaglish manufacturers now labour under with respect 
to these Egyptian contracts, we suggest that the fair way of 
putting all competitors of whatever nationality on the same footing, 
would be for the Egyptian Government to have the whole design 
in detail prepared by its own or some independent engineer, with 
full and proper specifications, as is done by the Indian, Colonial 
and other Governments, also by English and foreign railways, and 
other public and private bodies. 
We think, in conclusion, that we may fairly point to the many 
magnificent bridges erected in all parts of the world by Eoglish 
manufacturers asa proof that we can hold our own under equal 
conditions with any foreign competitors, and that the method 
alone of letting contracts in Exypt prevents our takinga fair share 
of the wo:k now going on. 
We are, Sir, your obedient servants, 

HEAD, WRIGHTSON AND Co, LIMITED, 

THE HoRSELEY CoMPaANy, LIMITED. 

JOSEPH WESTWOOD AND Co , LimiTED. 

THE HorsEHAY Company, LIMITED. 

ANDREW HANDYSIDE AND Co , LIMITED 

P. AND W. MACLELLAN, LIMITED. 

Sir W. ARROL AND Co, LimItTED. 





LAYING OUT CURVES. 
Sir —Ona page 396 of your paper appears a critique on 
‘* Kréanke’s Handbock for Laying out Curves.” As I have had 


—————— 

point out where errors are }j 
occur and how to avoid them. re likely to 
Oae word of comment on your remarks; , , , 
ranging of the tangent or other lines required for the satting out 


chaining, and would like to 


the merg 


of a curve is impracticable, and their subsequent measurement 
impossibility.” Now, although acurve can be set out from one tan 

gent point to the other without tangent lines, such a rourse “ 
eeldom adopted, the deflaction angle of the whole curve is genera)! 

read and the tangents measured, by which means the straigh's 
originally run on the trial survey are connected by curves, and q 
complete check on the data is established. ‘‘The angles to hg 
laid off on the theodolite increase, which is favourable to a ¢(jlj 
agar degree of accuracy.” Surely an angle of ten minutes can 

e set off quite as accurately as 10 degrees. 

Given a good theodolite, all errors in curve ranging occpr 
in the chaining, and cuch errors become serious when curys 
of small radius are dealt with. Great care should b, 
exercised in chaining the tangent. lines; an example yj! 
show the necessity :—If there is a deflection angle of 90 deg. ard 
a radius of six chains, an error of one link in the length of th, 
tangent will cause the check line from tangent point to tangent 
point to be three minutes out. Again, if in chaining round a cury, 
the tape is long or short, or if the difference between tho chord ;{ 
one chain and the are on sharp curves is disregarded, seriow, 
errors of a cumulative nature are introduced, which may result iy 
the most distant peg—although right in direction—being outsidy 
the tangent line instead of inside. Diagrams of all cases likely 
to occur were made by me to show the deviation from the try. 
curve. Of the six cases taken, the largest error occurs when 
the theodolite is at a tangent point and the chaining is done from 
the instrument to the distant tangent point. The investigation 
suggested the following hints :—Chain tangent lines very carefully 
and, if possible, cut the curve into two or more parts by sur. 
tangents, as this reduces the length of lines of sight—and, there. 
fore, instrumental errors—also cumulative chainage errors. Always 
place the instrument so that the chaining is done towards it, then 
cumulative errors of length occur on that part of the curve wheres 
the lines of sight cut the curve at small angles, and, therefore, 
produce less deviation. Moving the instrument forward to a pe, 
which has been fixed by chaining from the instrument only carries 
the worst kind of error forward. 

When one re point is invisible from the other, some 
engineers adopt the following :—Anywhere near the middle of tho 
curve, where both tangent points can be seen, the instrument ix 
set up, and is moved about till one-half of the deflection angle of 
the curve is read by sighting to one tangent point, turning the 
telescope over and sighting the other. Now this is quite possible 
when the targent points are out of place ; and although apparently 
a che.k is established, there is really none 

I have of late entirely abandoned the Engliwn for the American 
a of ranging curves, using, however, a 100-link chord. Iu 
this system a 1 deg. curve is one in which a chord of 100 links 
subtends 1 deg. at centre of circle, or 57°3 chains radius, For 
convenience of comparison only, ordinary radii curves are converted 
into degree curves; thus, Ff 8, 10 chains radius are called 
9 deg. 34min., 7 deg. 10 min., and 5 deg. 44 min. curves, aith Jugt 
of course, 9deg., 7 deg., and 5deg. could be used as in America 
From a table of radii of American degree curves the equivalen 
radii in the new system are easily arrived at by calling the feet 
links, The advantsges are:—Leongth of curve in links—i.¢ 
sum of chords of 100 links, not the arc—is easily obtained, being 
100 deflection angle . the tangential angle for 1 chain is one-hal/ 

degree of curve 
the degree of the curve; no fractions of minutes need be used, if 
the angle for the first portion of a chain is set back from 0 on the 
theodolite ; length of curve is more easily chained, as no allowance 
need be made for the difference between the arc and the chord. 

Adelaide, June 16th. S. Smeaton, B.A., A.M.I.C.E. 
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‘THE KIGHT-HOURS DAY.” 


Str,—In your issue of July 30th, Mr. Gilbert Little, on bebalf of 
the New Conveyor Company, solicits other employers ‘‘ to frankly 
state their views.” I am one of those who have gone throug’ tho 
experience, as a working lad, of starting at 6 a.m., and although 
doubtless trying at times in winter, in summer time it was grand. 
Late hours and over-indalgence the night before had a marked 
effect on the work turned out for the first hour or two, but I don’é 
see how a later start is going to alter this. The later one has to 
get up the later is one inclined to turn in. Mr. Little is 
thoroughly convinced that ‘‘the output of our workshops will be 
equal to what it now is if we adopt the forty-eight hours per 
week,” but this view is so diametrically opposed to those of the 
most eminent firms in the country, who have so frequently stated 
their case in the public press, that no useful purpose would be served 
by going over the old ground, Oae thing I will say, however, ard 
that is, if Mr. Little imagines the men’s representatives would be 
content with one meal stoppage per day he is greatly mistaken 
ani he has only to read Tom Mann to know that they don’t interd 
to stop at forty-eight hours. Has Mr, Jittle experienced any 
trouble with his men on the machine question, restriction «f 
output, and the thousand and one petty annoyances othcr 
employers have cf late been subj2cted to’ If not, he is indeed a 
lucky man, and one can rather better understand the line he is 
taking. In conclusion, my experience of accidents is that they 
have not, as a rule, occurred before breakfast. 

Manchester, August 3:d. JOSEPH WHITWORTH HULSE. 





BIRMINGHAM WATERWORKS—TESTING COAL. 


S1r,—I observe in your report ofthe discussion of my paper, 
that you make me to say that I only wanted a rough result. | 
said nothing of the sort. We want a true result, and we get it. 
The question is, what are the relative efficiencies of the different 
coals when burnt in our boilers? We measure the evaporation in 
our boilers, and get it. When I want the total calorific value of 
the coal I test it in another way, but such a test is of no value 
by itself to me in selecting what to buy to be burnt in our boilers 
under our conditions, We want the coal which will give the 
greatest evaporation per shilling’s worth in our boilers, and that 
we buy. Henry Davey. 
3, Pcinces-street, Westminster, London, S.W., 
Jaly 30ch, 





UNFAIR USE OF DRAWINGS. 


S1r,—‘‘ Pro Bono Publico’s” experience must be a common one. 
Within a few months I have seen a firm of engineers receive 
several sets of complete drawings of engines and machinery belonc- 
ing to arival firm, and orders executed from them to the value of 
many thousands of pounds fora London merchant. In fact, the 
result of years of experience and trial, with its attendant cost, was 
stolen. 
Toe worst of it is that, generally speaking, the firms who do 
this sort of thing are financially successful, and the principals are 
dubbed shrewd and good business men ; lower down in the social 
scale they would be thieves and rogues. Fair Pray, 
Manchester, August 2ad. - 








KILLIN SEWAGE DisposAL Works.—These works, which have 
been under construction during a year past, are now completed. 
The town has been re-sewered throughout, and the sewers are 
provided with manholes, flushing tanks, and all the most recont 
improvements in sanitary practice. The sewage is treated by tho 
international process, and the works are erected in the river side 
park, belonging to Lord Breadalbane, and situated south of the 
Killin Railway. The whole scheme has been designed and carried 
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. G. H. Bryan, Sc.D., F.RS. Londen: W., B, 
Price 33. 64. 





considerable experience in curve ranging on rough country, I can 
corroborate your statement with reference to inaccuracy due to 





out by Mr, Woulf Brenaw, C.E., of Shaw, whose plans were pre- 
ferentially selected by the district committee, 
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MOVEMENTS OF A LOCOMOTIVE SPRING. 





uu accompanying records of the movements of the spring 
comotive when running are selected from a con- 
tinuous diagram taken off the right-hand leading spring of 
one of the late Mr. William Stroudley’s G class single express 
engines in May, 1886, when working the 11 40 a,m. express 
train from Victoria to Brighton. 
The engine in question was une of the first of this well- 
known type constructed by Mr. Stroudley, and of which 
twenty-four were built by him for the service of the London, 
Brighton, and South Coast Railway. They have cylinders 
i7in. by 24in., 4ft. Gin. diameter leading wheels, 6ft. Gin. 
diameter single driving wheels, and 4ft. Gin. diameter trailing 
wheels. The driving springs of these engines are of the 
helical type, so as to have greater range than the leaf springs 
of the leading and trailing wheels. This plan was always 
carried out by Mr. Stroudley in engines of his design, so that 
in the event of the driving wheels dropping into a hollow in 
the permanent way they might not be unduly relieved of 
their share of the weight, and, on the other hand, in the 
event of their mounting a slight eminence, they might not 
take too much weight off either the leading or trailing 
wheels, inuca 

The specially-constructed instrument used for taking these 
diagrams was bolted to the top of the leading splasher of the 
engine, and consisted of two small vertical drums, from one 
of which to the other a continuous roll of paper was wound 
across @ narrow table, on which the records were made by 
metallic pencils. The drum receiving the finished portion 
of the diagram was wound up by a spring, so as to keep the 
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paper in tension, the paper being paid out at the rate of ten | 
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two friction rollers between which it passed, and which were 
driven by worm gearing, worked by endless cords from a 
pulley on the end of the leading axle of the engine. 

The records were taken by two pencils, one of which, 
attached to a vertical rod, working in guides and connected by | 
another rod to the top of the axle-box, recorded the move- | 
ments of the spring; the other, actuated by a cord from the | 
cab of the engine, was used to mark the positions of stations, 
mile-posts, &c., on the diagram, being brought into operation 
by one of the experimenters, who also took notes of time and 
speed, as recorded by a speed indicator. The greatest move- 
ment of the spring recorded during the series of these 
experiments was lin. 

We give above three pieces of the diagram, each 17din. 
long; making each two pieces 83in. long. The horizontal 
scale is 10in. =1 mile. The vertical scale is actual size. 
No. 1 was taken in the neighbourhood of Merstham Station, 
on a descending gradient of 1 in 264, speed 40 miles per hour. 
No. 2 was taken in the neighbourhood of Balcombe Station, 
on a descending gradient of 1 in 264, speed 47 miles per hour. 
No. 3 was taken from a short distance before the north end 
of Clayton Tunnel to the south end of the tunnel, on an 
ascending gradient of 1 in 264, at a speed of 35 miles per hour. 

It is noteworthy that the application of the brakes produced 
& marked effect on the diagram, the weight augmenting on 
the leading axle for sufficiently obvious reasons. 








LEAD FOR LOCOMOTIVE VALVES.* 

Iy consideration of the great influence which the valve motion has 
upon the consumption of coal and the hauling power of the locomo- 
tive, Ihave taken it = myself to add my own experience to that of 
Messrs, Straufs and Richter. This experience is not confined to 
the valve motion upon any single locomotive or type of loco- 
motive, but is based upon about sixteen years of observation on 








* Paper by Mr. A. von Borries, published in the Organ fur die Fort- 
scliritte des Hisenbahnwesens, and translated for the American Engineer. 


more than 400 locomotives, and is in accord with that of many 
establishments as well as the investigations of engines in service, 
This experience should therefore be of especial value, in that it 
has led to the formulating of simple rules for the determination 
of the dimensions of valve motions, and enables us to explain in a 
very simple fashion the favourable results that were obtained in 
the experiments of Straufs and Richter. 

In the year 1876 a a a provision was made in a new six- 
wheeled fast passenger locomotive that was built with an Allen 
valve motion and crossed excentric rods, to increase the outside lap 
by 0‘04in., and the lead which had previously been from 0°llin. to 





0'15in, at 0-2in, cut-off was thus reduced to from 0-07in. to 0-llin. 
All of the locomotives treated in this way showed themselves to be 
superior to the old locomotive of the same construction in every 
way. The same thing was first shown in 1878 on a standard pas- 
eenger locomotive, which originally had from 0*llin. to 0:15in, 
lead at 0°2in. cut-off, and worked in a loggy manner, but by in- 
creasing the outside lap by 0°04in. the machine worked very freely. 
A further increase of the lap produced a decrease in the efficiency, 
even when working in full gear. 

A still more remarkable result was first obtained in 1880, on a 
standard freight locomotive which, at 0-3in. cut-off, and with 
Allen valve, had a linear lead of from 0°15in. to 0°2in., and in spite 
of the remarkable increase of efficiency it did not exceed in any of 
the principal dimensions those of the old freight engines, although 
it did burn somewhat more coal than they did. In tbis case the 
outside lap was increased about 0-08in., and since that time has 
done better work than the standard | tives, 

These results gave occasion to test the valve motions of all of the 
old passenger and freight locomotives on the Hanover railways. 
In many cases the lead was found to have been 0°32in., the de- 
crease of which, according to the siz2 of the valve, being from 
0llin. to 0°15in. for plain valves, has invariably made an improve- 
ment in the working of the engine. 
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At a later period there was an opportunity of substantiating the 


The figures given in this table are from a compound freight 
locomotive. The question then naturally arises, On what does the 
great influence of the lead depend for effecting an improvement in 
the action of the steam, and how can it be explained that so little 
has been learned in regard to it up to the present time ? 

The explanation yo first portion of the question is para- 
tively simple. If the steam admission line begins too soon before 
the crank reaches the dead point, the full pressure upon the piston 
will also be reached too early, with the result that a correspond- 
ing pressure is exerted upon the crank pins and axle boxes, which 
creates a very considerable frictional resistance, and also imposes 
a detrimental amount of work upon the pistons during the for- 
ward motion. The relation of friction to useless work will also be 
an unfavourable one, in that it willtend to make the running of 
the — loggy. If, on the other hand, the admission is made too 
late, the necessary steam pressure will not be reached before the 
point of cut-off, especially at bigh speeds. The locomotive then 
runs very easily, but is deficient in power. 

For the determination of the most suitable dimensions for the 
width of the lead opening, the ordinary indicator cards give almost 
no assistance, since they do not mark the forward motion in the 
neighbourhood of the dead points, or the internal frictional resist- 
ance of the machine. These mistakes are frequently made through 
an imperfect understanding of the case, since good admission lines 
can always be obtained by increasing the lead. As illustrating this 
statement it may be said that the first standard freight locomotive 
| with an Allen valve and a large lead gave faultless admission lines, 














while the older and better-working locomotives with the common 
valves gave cards with the admission line falling off very decidedly. 
| The inadequateness of the indicator lines to furnish sufficient 
| data for the determination of a eatisfactory valve motion must be 
| taken as the answer to the second portion of the question. It is, 
| therefore, necessary to guard against accepting an indicator card as 
| evidence of the good action of the steam and the satisfactory opera- 
tion of the valve motion. In this matter we must rely upon practical 


accuracy of the first observations. For example, the efficiency of | investigation alone in order to obtain trustworthy information. 
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SPEED 40 
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BALCOMBE 
SPEED 47 


CLAYTON TUNNE 
SPEED 35 
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inches to the mile from the first drum, which was loose, by | a freight locomotive built for short runs, with a large boiler and | 


standard working parts, was a little less than that of the standard 


engine, but was made to surpass the latter after its lap, which was | 


originally 0°79in., had been increased to 0°87in. 
later arrang ts of the cx d freight locomotives, the pre- 
vious unsatisfactory action of the type was discovered, and 
the reason therefor found to lie in the fact of a defective valve 
motion, which gave a lead of from 0°12in. to 0°16in., instead of 
from 0‘08in. to 0:12in, It may be remarked that it is the Allen 
valve motion with crossed rods which is used almost without 
exception, and that it is designed with good proportions ; that 
there are no essential differences in any of the standard loco- 
motives, and that the clearance s 
of the space swept through by the piston. The inside lap runs 
from 0°04in. to 0°08in., and variations of 0 04in. in either direction 
have but very little influence upon the running of the engines. 

Hereafter, with a cut-off of from 0 2in. to 0°3in., the lead was 
made from 0 08in to 0 12in. for Allen valves and from 0°12in. to 
0'l6in. for plain valves, while an inside lap of from 0°04in. to 
0 08in. has generally given very satisfactory results, and these 
proportions have been made a fixed rule in all of the shops, and 
every valve that is brought in for repairs is changed so as to 
coincide with them, A variation in the action of the valve neces- 
sarily follows, on account of the well-known irregularity due to 
the use of the link motion, wherein the forward lead is about 0:04in. 
greater than it is at the back. 

It was only upon the adoption of these standard dimensions 
that the same efficiency was obtained in all locomotives of the 
same construction. Hence it was essential that there should be an 
entry made in the workshop books, in which every improvement 
made in the locomotives brought in for repairs should be recorded 
in accordance with the following form :— 

Locomotive No. 1266. 
Left. 





Right. 
A. 
Front. Back. Front. Back. 
(1) Lead. in. in. in. in. 
FaewetGuliewm) .:. SM. BR. Bi 8 
0°2 cut-off ae ee) De. Ce Ce ee 
0°2 cut-off (backing) .. .. ‘10 .. ‘038 .. ‘08 .. °08 
Fullgor(ackagy oo... “HROU.6 OL OO “CC 
Piston stroke 
For 0'2 cut-off forward .. 7°27 .. 7°5 .. 4°18 .. 4-83 
kwardsthesame .. .. — .. — .« —™ « = 
(8) Clearance. 
tons 4. «. + llpe .. lp. .. 10p.c. 10 p.c. 


In one of the | 


ce averages about 10 per cent. | 
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That the width of the lead opening is a matter of very great 
importance will be clear if we consider that, as it is increased, the lead 
angleincreases at the same time, and the entering stream of steam will 
also be increased in two directions. In Fig. 1 the vaive motion of 
the standard freight locomotive is shown in twice its natural size 
for a cut-off at one-quarter stroke, in the valve circle II., for an 
outside lap of 0:79in. and 0:16in. lead, and in IL., II. for a lap of 
0°87 and a lead of 0‘08in. Wesee that the angle of opening BO d 
in case I. is twice as much as it is in case II, The triangle 
enclosed by the lap circle, the valve circle, and the line 0 B, which 
we may call the lead surface, is at least four times as large in case 
I, as in case II. We must then acknowledge that the action of the 
lead on the entering steam varies almost as the square of its width. 
Hence its very marked importance. 

In a further consideration of Fig. 1 it is necessary that the 
following points should be taken into account in order to correctly 
understand it. For a given outside lap the valve circle is 
definitely fixed by the lead, the intersection with A O B, the 
point of cut-off in the line O a and the centre O, on the principle 
of three points determining a circle. When the inside lap is also 
known the whole circle of steam distribution is determined for 
every point of cut-off, as has also been shown by Richter. As the 
link motion must be so designed as to produce this valve circles, 
it is next in importance. From a comparison of the two valve 
circles I, and II., all of the variations in the action of the steam 
can be deduced therefrom without further trouble. By diminish- 
ing the lead opening to that shown in II., the following changes are 
made in the original valve motion I.:—(1) The maximum opening 
in the admission line is somewhat lessened ; the cut-off at O a 
takes place somewhat more slowly. (2) The ie will be pro- 
longed from }, to )’;, since the exhaust takes place at O J’ instead 
of Od. (3) The exhaust is also somewhat prolonged at C, C’,, and 
the compression consequently shortened, since the valve closes at 
O c’ instead of at Oc. 

The slight decrease in the admission opening is devoid of any 
serious detriment to the operation of the engine, while the increase 
of about 3 per cent. in the stroke of the piston during expansion 
is a slight advantage, and the increase in the exhaust line by about 
4 per cent. is of considerable advantage, since the back pressure is 
in this way diminished, and the internal friction is lowered by the 
decrease in the pre-admission. Since the valve circle II. may be 
wholly derived therefrom, it might be concluded that the valve 
motion for the portion indicated by (I.) might be given a slight 
forward motion, or that the advantage indicated under (2) and 
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But if we wish to retain the present steam valve, it is possible 
to secure the diminution of the lead with all of the results that 
have been mentioned, as shown in Fig. 2, by lessening the throw 
of the valve ; the latter can be cbtained in the simplest way by 
decreasing the angular advance of the excentric—a method that 
is hardly to be recommended in that the whole admission and 
exhaust opening will be thereby diminished. 

The deductions obtained from the two figures hold good, not 
only for a single case, but for all points of cut-off. Ia determining 


the dimensions of the lead opening, both for the Allen and Stephen- ! 
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son valves, it is y to what changes should be made 
in it so as to secure the most efficient action of the steam at that 
point of cut-off which is most in use. The siz2 of the lead opsning 
in the valve motion, as laid out, is without any essential influence 
provided the full gear cut-off is at least 75 per cent. of the stroke, 
whereby the locomotive cxn be advantageously worked in that 
position. In this connection it must be borne in mind that by an 
Increase in the outside lap, as shown in Fig. 1, the full gear point 
of cut-off is somewhat shortened. 

The result of the first of Straufs’ observations and of Richter’s 
experiments are therefore in accord with my own experience. That 
the diminution of the lead opening, brought about by these two 
gentlemen by twisting the position of the excentrics, can be accom- 
plished in my way by an increase of the outside lap, is a matter of 
no importance, since this depends less upon the effective action of 
the steam than on the slight change in the point of cut-cff. For 
the latter the sizo of the lead opening is usually a matter of less 
importance, sincs the lead angle is always small. Since the full 
gear is always used at low speeds, it will be advantageous to uso a 
small lead of from 0 O4in. to 0 C8in. for that point of cut-off. A 
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well-designed valve motion should therefore give a lead of from 
0 04in. to 0 08in. for full gear with an Allen valve, and from ‘08in. 
to ‘12in. for a short cut-off, which values can only be obtained with 
the Allen gearing when open excentric roads are used. An Allen 
valve motion, with crossed rods, must bs set askew for this purpose, 
but in the H2usinger and Gooch movements no especial advantage 
is obtained thereby, if the lead is Cap pp In the 
Stephenson motion the variation of the | is about three times 
as great as in the case of the Allen type, hence for mid-gear, with 
open rods, it will be from 0°12in. to 0:2in. greater—with cross rods 
a little less—than for full gear. In order, then, to obtain the 
above-mentioned values, it is necessary when considering the use 
of open rods from the standpoint of Herr Richter to give the 
forward excentric a greater angular advance than the backing, 
whereby the lead opening for the backward motion entirely dis- 
appears at a cut-off of about 0°3. In many of the compound loco- 
motives built in England with the Stephenson valve motion and 
open rods I have, therefore, preferred to give almost no lead for 
full gear with the same angular advance for both excentrics. 
Then at 0 6 cut-off this becomes about 0°04in., and at 0 3 it reaches 
about 0:12in. This design of valve motion has given a very good 
account of itself in spite of the great hesitation manifested by the 
builders in accepting it. 

It must be remarked iu this connection that the ineffective 
results obtained with many compound locomotives is due to the 
dimensions of the lead opening. Since compound locomotives 
must work with a cut-off at least 0:3, there is always an opening of 
considerable width into the ports, and as the compression of the 
steam at the end of the stroke is considerable, it is unnecessary 
that, for the attainment of full pressure at the commencement of 
the stroke, these locomotives should have a wide lead opening. 
And this may preferably be placed at from 0 04in. to 0 08in. 

If in the well-known work of Auchincloss-Muller a considerably 
wider lead opening is indicated as being essential, it must be re- 
membered that at that time Allen valves were not in common use 
in America, that by the use of rocker shafts there is some lost 
motion, which diminishes the lead, and that finally the Americans 
had not . that time fully realised the necessity for an economical 
use of fuel. 








Naval ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Staff Eagineers: Arthur J. 
London, to the Hotspur; Alfred Rayner, to the Sappho; and 
William Milton, to the Ariadne, to date August 3rd. Engineers: 
Thomas R, Reynolds, to the Barham ; Gilbert C. Nicolson, to the 
Rambler, to date August 3rd; and Henry Abbott, to the Crane, 


Tue construction and operation of this simple apparatus 
will be readily understood from the accompanying engravings. 
It is practically an ingenious adaptation of a well-known fire- 
alarm, whereby, when a certain temperature is reached, an 
audible electric signal may be given at any distance from the 
seat of danger. A mercury tube is encased in a metal fitting, 
which is attached to the boiler front by a pipe and elbow 
inserted at the low-water level or through the crown of the 
shell. Two platinum wire ends are inserted in the sides of 
the mercury tube above the normal position of the mercury, 
one of which is attached to the fitting, thus forming the 
earth part of the circuit, and the other to the insulated 
binding screw at the top, there being, therefore, only one 
wire to the bell and battery. So long as the water in the 
boiler is above the low-water level, it is forced up into the 
pipe and body of the fitting, the temperature, by the cooling 
action of the atmosphere, falling below boiling point, thereby 
kzeping the mercury below the wire ends. Should the water 
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BROWN’S LOW WATER ALARM 


fall below the low-water line, the water by its gravity falls 
back again out of the pipe and fitting, which is then instan- 
taneously filled with steam, the higher temperature of which 
causes the mercury to rise above the two wire ends, thus 
making a mercurial connection between them, completing 
the electric circuit and causing the alarm bell to ring. Upon 
the water being replaced, the mercury falls again to its 
normal position, thus breaking the circuit, and the bell 
ceases to ring. The makers cf this apparatus are Messrs. 
Arthur D. Studd and Co., Montague-street, Kettering. 








Coat in Kenv.—If promising beginnings could always be 
regarded as the certain forerunners of successful endings, then 
there would be a “boom” in coal in store for the county of 
Kent and its neighbourhood. The sinking of a pair of shafts, 
from the bottom of which borings were made to a total depth 
of over 2200ft., have revealed the existence of seams of coal 
with a total thickness of 23ft. For the purpose of carrying 
on the necessary mining operations, a syndicate has been 
formed with the title of the Kent Coalfields Syndicate. The 
syndicate proposes also to acquire the mineral rights of the 
South-Eastern Railway Company, as well as those of the 
Channel Tunnel Company, upon the site of whose abandoned 
operations the present colliery works are situated. The 
Colliery and General Contract Company, Limited, have 
charge of everything in connection with the mining at 
Shakespear’s Cliff, and adequate and substantial pumping 
and other necessary machinery and appliances have been 
provided for the further prosecution of the under- 
taking with a liberal hand. It has been stated 
that some of the fossils brought up from one of 
the shafts have been identified by well-known geolo- 
gical experts, as belonging exclusively to the superior 
strata of productive coal beds. This circumstance would 
appear to favour the probability that at some further depth, 
about a couple of thousand feet below the present lowest level, 
not only would a much greater quantity of coal be found, but 
the seams also would be of a greater thickness. A large party 
of gentlemen interested in mining, at the invitation of Mr. 
W. J. Cousins, the managing director of The Colliery and 
General Contract Company, visited the colliery at Shakes- 
peare’s Cliff on Wednesday last, and expressed their satisfac- 
tion at the encouraging prospects which the visit afforded 


OTHER DISTRICTS. 
(From our own Correspondent.) 

On ’Change at Birmingham to-day (Thursday) tho meeting wore 
holijay aspect, the “sai sea waves” lullaby detaining man ‘ 

A Y of the 
usual attendants, Manufacturers, however, reported 4 well 
sustained demand for finished iron and pigiron. The district works 
aro kept in as regular operation as the heat permits, and the 
engineers and machinists reported themselves fully occupie }, P 

Marked iron continues in limited demand, and some of th 
works are only partially employed from the want of specifications 
The quotation for the lowest marked iron is still £7 103., while the 
Earl of Dadley’s “ordinary ” brand is £8 2:. 6d. Merchant iron 
realised £6 5s, to £6 103., and common bars were this afternoon 
on the basis of £6 a ton delivered at stations, with the usual extras: 
while for futures 23, 6d. to 5s, a ton more was asked, Thin 
strips and hoops were £6 7s. 61. to £6 10s.; and gas tuba strip 
£5153, Angles were £6 to £6 53; stamping sheets, £9 1s, tg 
£10; and nail rod, £6 103. to £6 15s. 

Mach discussion took place on ’Change regarding tho new 
Dingly tariff. Although the iron and steel masters of this district 
are not likely to be much affected directly, yet indir ctly its 
irflaence will be considerable. The killing of the Welsh tin-plato 
business with the United States, which will be a certaia conse. 
Fg aoe of the £7 per ton duty on tin-plates, is a serious concern 

or Staffordshire, This enormous duty, which is within £2 or £3 
of the ruling price of the plates, must have the effect of farther 
forcing the transition of Welsh tin-plate mills into sheet iron 
mills, with the result that the Staffordshire sheet iron makers 
who have hitherto had the sheet iron trade largely to themselves, 
will now ‘have to make up their minds to an ever-increasing com. 
petition both in black and galvanising sheets, alike for homo and 
export markets. This afternoon it was reported that the depres. 
sion in the sheet iron trade had not disappeared, that several! mills 
were on short time for want of orders, and this notwithstanding 
that the production is much less than what it was a month or gix 
weeks ago. Black doubles were quoted at £6 5s. to £6 15:., and 
singles at £6, Galvanised sheets were £9 53, to £9 15: for 
doubles, f.o.b. at Liverpool. 

The large steelworks at Bilston and Brierley Hill are stil] work. 
ing almost full time in completing orders for engineers’ plates, 
angles, rounds, and squares, whilst the demard for stee! blooms 
for rolling down is reported as larger than it has yet becn this 
year. Prices of steel have been firmor, as the result of the Iron 
and Steel Wages Board award, but the severe competition of the 
Cieveland and Scotch makers prevents any advance, notwithstzad- 
ing the pressure for deliveries. Steel billets of Siemens quality 
were quoted £4 153, to £5, and Bessemer blooms and billets were 
about 53. less, Bars realised £6 23, 6d. to £6 53. at works. 

Pig iron rails for the last week or two have been suffivient to 
absorb the current production, and prices of pig iron have been 
further strengthened by the advance in blast furnacemen’s wages, 
which, according to the sliding scale, follows the advance in the 
finished iron branch. For foundry pig iron for engineers’ work 
the late demand has been particularly good, and the business in 
forge iron is also satisfactory. Stocks of Staffordshire pig iron 
have not been so small as now for the last year or two, and the 
question is being asked whether the time does not seem to have 
arrived for the furnaces to be blown in, which have lately been 
got ready for that purpose. Forge Staffordshire all-mine pig was 
this afternoon 55s. to 603s., and part-mine 45s. to 47s. 6d., with, in 
both cases, 5s. per ton more for foundry. Cinder forge was 
383. 64., and foundry quality 41s. Midland smelters report good 
orders for Derbyshire and Northamptonshire pig iron. The first 
was quoted 443, to 45s,, and the second 43s. to 443,, delivered at 
stations. Best Derbyshire foundry pig ranged from 50s, upwards, 

Expectation among manufacturers in this district is raised by a 
report this week that some excellent orders for rails, locomotives, 
and rolling stock may be expected from Norway and Sweden 
during the next few months, Both the Government and the rail- 
way authorities are said to be alive to the necessity for improviog 
and developing the services on the leading lines, and with this end 
in view practically all old and obsolete material is to be disposed of, 
and the permanent way in many cases to be relaid. A report 
comes simultaneously from an inflaential correspondent in Brussels 
to the effect that contracts are to be placed towards the end of the 
month for some 3000 tons of rails, anda quantity of steel bridge work 
for Congo railway development, but it is not probable that thcso 
orders will be allowed to leave Belgium, 

In view of the greatly increased responsibility in the matter of 
accidents to workmen which is placed upon employers by the 
Workmen’s C »mpersation Bill, muchimportance attachestoan action 
heard this week at the Birmingham Assizes before Mr. Jastico 
Cave, in which Mr. Eiward Bailey, proprietor of the Crown Iron- 
works, Tipton, sued the Employers’ Liability Insurance Corporation 
for £125, to which he claimed to be entitled under a policy of 
insurance. For fifteen years Mr, Bailey had been paying 
the company a premium of £40 annually in respect of a 
policy of insurance to meet claims for compensation for 
injuries to workpeople. In November last year a_ boiler 
exploded, by which three men were injured—two of them slightly, 
but the other severely—and under the Employers’ Liability Act of 
1880 this man obtained pensation to the extent of £125. In 
due course the plaintiff sought payment of this amount from the 
insurance company ; but the claim was resisted on the ground 
that there had pond an absence of proper care in looking after the 
boiler. On this point, however, the evidence was all in favour of 
the plaintiff. No fewer than five men were charged with the care 
of the boiler, and there was nothing to show that either of them 
had detected any source of danger. Indeed, there was the evidence 
of an expert witness that the alleged thinness of the platec— 
if that were the cause of the explosion—could not have been de- 
tected in advance. The plaintiff himself, however, attributed tho 
explosion to quite another cause—the insufficiency of water in the 
boiler. The company failed altogether to show any proof of negli- 
gence ; and as there was not the slightest imputation of fraud, tho 
jury had no hesitation in awarding the plaintiff the full amount 
claimed. Mr, Justice Cave remarked upon the extreme importance 
of the case, and said the only question was whether the plaintiff 
had used ordinary care to prevent the injury to the workmen con- 
cerned, 

The question of what should be done with the waste acid dis- 
charged from the galvanising works in this district, commonly 
known as galvani:ers’ pickle, continues to exercise considerable 
attention, more especially as at Wolverhampton the action of the 
Corporation, by which the discharge of this waste acid into the 





‘ sewers is prohibited, has hastened the removal of the black sheet 


ironworks and branch galvanising works of the great firm of John 
Lysaght, Limited, from the town to Newport, South Wales, entailing 
a heavy loss upon the industrial population of the district. Some 
estimate of the magnitude of the galvanising trade hereabout may 
be formed from the circumstance that in Worcester there are seven 
teen manufacturers engaged at the present time, employing about 
3500 men and utilising 1053 carboys (hundredweights) of acid, 
corresponding to some 3000 cwt. or 27,000 gallons of waste pickle 
on an average every week. Comparatively few manufacturers in 
Worcestershire treat their ‘‘ waste pickle ;” some, however, tip 
it on to cinder heaps or throw it down disused pit shafts, while 
others discharge it directly into the river Stour, which from time 
to time manifests a characteristic ochreous hue, An important 
report which has just been presented to the Worcester 
County Council on tbe discharge of waste acid into 
the public sewers suggested that in the interests of the 
trade of the district local authorities should do as little as 
possible to interfere with the carrying on of the galvanising 








undated. Assistant-Engineers: Edward R. Amor, to the Talbot ; 
Mark Rundle, to the Furious, to date August 3rd. 





them. 


industry, especially also as the decision of the House of Lords 
is now being awaited in an important appeal case which has lately 
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been taken to it upon this subject. Local authorities, it is de- 
clared, might offer the manufacturers terms for passing the pickle 
into the sewers. Although in Wolverhampton the Corporation has 
taken steps to prevent this manner of discharge, in Birmingham, 
where very large quantities of waste acid are produced, no such 
action is taken, and the only recognised damage to the sewers 
which has resulted has been that on two occasions some brickwork 


lin. 

tone British Electric Traction Company are still continuing their 
provisional negotiations for the buying up of already existing 
tramway lines in the South Staffordshire and Birmingham district, 
with a view to their conversion into electric roads. The company 
explain that they are willing to expend altogether £70,000 or 
£80,000 in intre ing electric traction, if they can get the local 
authorities through those districts the various lines pass to be less 
oxacting in the conditions they seek to impose. But at present, 
instead of doing all they can to facilitate the introduction of elec- 
tricity, the compan complain that the authorities are seeking to 
impose terms which in some instances cannot be complied with, 
except at the risk of making the concern an unremunerative one, 
and one that could not justify the investing public. In spite of 
the difficulties which the local authorities are raising, the company 
are, however, fighting bravely to obtain a footing and secure 
terms which will be satisfactory, and considering the great advance 
in traction which they seek to confer, they deserve to succeed. 











NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Mauchester.—B on the Manchester Iron Exchange con- 
tinues to be more or less affected by the engineering trades’ lock- 
out and strike, but considering the payee enlarging area of the 
dispute throughout Lancashire, and its more than probable pro- 
longation over an indefinite period, a remarkably steady tone is 
maintained so far as prices are concerned, There is almost a 
complete absence of “bear” speculation, and makers are not 
attempting toforce sales, In pig iron consumers just now are only 
covering their most pressing requirements, and both on the part 
of buyers and sellers there seems to be a general disposition to 
wait further developments, sellers not being disposed to give way 
to any appreciable extent on present prices, whilst buyers are 
disinclined to give out orders unless they can be placed at 
some material concession. Local pig iron makers, who have been 
out of the market for some time past at the nominal list quota- 
tions, necessarily have had to give way slightly, and in forge 
qualities orders have been taken at about 45s. 94, with found 





Iron ore is in very brisk demand. Local mines are busily em- 
ployed, but the output falls short of the demand, and conse- 
quently Spanish ores are being largely bought and used at local 
sinelting furnaces, mixed with native qualities. Prices are very 
steady at 103. to lls, per ton net at mines for ordinary sorts, 
while best descriptions, specially picked, are quoted at 14s. 6d. to 
153. per ton. Spanish ores of good average quality fetch 15s, per 
ton net at West Coast ports. 

There is nothing new to report in the steel trade, except per- 
— that prospects are not so good as they have been for a profit- 
able business, This is shown mostly in the steel plate and sbip- 
building material trade generally, orders for which are neither 
brisk nor numerous. Heavy steel rails are in fair but not large 
demand, but makers are so well forward that they’are not likely 
soon to be in want of neworders. In the meantime prices remain 
very steady, and it is probable there will be a renewal of orders 
before the time makers require them. In other branches of the 
steel trade there is a steady and regular tone, the mills being busy 
and orders fairly maintained. 

Shipbuilders and marine evgineers report no new orders, and 
only a poor inquiry for commercial tonnage. Builders are in need 
of new orders, and are on the look out for them with every prospect 
of securing important work at an early date. The marine engi- 
neering = present an inactive appearance, apprentices only 
being at work, 

Shipping at West Coast ports is fairly well employed. Exports 
of pig iron last week totalled up to 5532 tons, and of steel to 
9828 tons, as compared with 7960 tons of pig iron and 6750 tons 
of steel in the corresponding week of last year, a decrease of 
2428 tons of pig iron and an increase of 3078 tons of steel. Ship- 
ments for the year up to date represent 255,468 tons of pig iron 
and 261,266 tons of steel, as compared with 190,981 tons of pig 
iron and 307,844 tons of steel in the corresponding period of last 
year, an increase of 64,487 tons of pig iron and a decrease of 
46,578 tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE collieries in this district are working well just now, five days 
a week being the average, but in a few pits four are all that can be 
made. The output is fully maintained, and although house fuel 
is in somewhat poorer request, very little is going tostock. Prices 
remain practically as before, with the exception of a perceptible 
downward tendency, several coalowners complaining with some 
persist and emphasis of their inability to make any profit. 





qualities quoted about 483., less 24, delivered equal to Manchester. 
These figures are, however, still considerably above competing 
district brands, and not much business is being got. The 
Lincolnshire makers decided at a meeting last Friday not to 
make any further reduction in their list rates, which remain 
at 42s, 6d. for forge to 44s, 6d. for foundry, net cash, 
delivered Manchester. Derbyshire foundry is still quoted 463. 64. 
to 47s, 6d., net, delivered here. For outside brands offering in 
this market prices are being maintained, merchants as a rule not 
caring to ‘‘bear” the market just at present. For named 
foundry Middlesbrough makers are holding to 49s. 4d., with 
ordinary G.M.B.’s not obtainable under 47s. 7d. to 47s, 10d., net 
cash, delivered by rail Manchester. At the Manchester Docks 
48s, 6d, to 483. 9d. are the average quotations for Scotch iron, 
jour’ for Middlesbrough, and 47s, for American pig iron, net prompt 
cash, 

The position in the finished iron trade is much as last reported. 
Makers hold to late rates, averaging £5 15s. for Lancashire, and 
£5 17s. 6d. to £6 2s. 6d. for North Staffordshire bars ; but with so 
very little new business stirring, prices are difficult to maintain. 
Sheets average about £6 15s, to £7, and hoops £6 10s. for random 
to £6 15s, for special cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment. 

There is no material change to notice in the condition of the 
steel trade. Ordinary foundry hematites average about 563. 6d., 
less 24; local steel billets, £4 7s, 6d. net cash; steel bars, 
£6 3s. 6d.; and boiler plates, £6 5s, to £6 7s. 6d., delivered Man- 
chester district. 

_ The metal market remains practically as reported last week, 
list rates remaining unchanged, but very little new business coming 
forward. 

In this immediate district operations in the engineering trades 
are moving on much as I reported last week. Representatives of 
one or two of the large firms whose men are locked out and on 
strike informed me that they were managing to get along fairly 
well, In some cases men they have trained up in the shops are 
working the machines, and with the aid of foremen, apprentices, 
and a not inconsiderable of non-unionists, many of the 
establishments are completing the ordersin hand, withevensomenew 
work taken on where oad are not bound down to specified delivery. 
The engineering establishments which remain outside are, of course, 
all fully going, and I understand in one or two cases have made 
temporary extensions to enable them to deal with the extra work 
they are now receiving, whilst there are complaints amongst the 
federated employers that in some instances advantage is bei 
taken of the present situation to secure as many of the skilled 
hands as possible from the men who are out on strike, 

Messrs, W. F. Mason, Limited, Manchester, have opened a new 
works at Knutsford Vale, where they are making a special gas 
producer, and a refuse gasifier—which destroys refuse on some- 
thing like the same lines as the gas producer—a description of 
which I have previously given in these notes—and turn: it practi- 
cally into gas for works pp steam raising, kc. The firm, it 
may be added, have in hand several schemes in connection with 
the adaptation of these gasifiers for electric light undertakings. 

In the coal trade of this district a fairly steady tone is reported 
generally. With regard to the better qualities suitable for 
domestic p , there is, of course, but a very slow demand, as 
is only to be expected at this season of the year, and collieries are 
generally running short time—in some cases three days per week, 
with stocks accumulating where more time than this is being 
worked. The list rates of local collieries are, however, without 
change, as any reduction in these would scarcely bring forward in- 
creased buying. At the pit mouth best Wigan Arley averages 93. 63. 
to 10s. and 10s, 3d.; Pemberton 4ft. and seconds Ariey, 8s. to 8s, 6d. ; 
and common house coal, 6s, 6d. to7s. The lower descriptions of round 
coal meet with a moderate demand for steam and forge purposes, 
the effect of the engineering trade dispute upon requirements for 
this class of fuel not having as yet been appreciably felt, and 
prices are maintained at late rates, averaging 6s. to 6s. 3d. for 
ordinary steam and forge coal at the pit mouth. With the present 
restricted production of slack, engine classes of fuel mest with a 
ready sale, and prices are firm at about 33. 6d. for common sorts ; 
33, 9d. to 4s, 3d. for medium ; and 4s. 6d. to 5s, for the best 
qualities at the pit mouth, whilst on forward contracts there is 
” much disposition to sell except at some advance on the above 
gures, 

For shipment a fair business is reported, with ordinary steam 
coal averaging 7s, 6d. to 7s, 9d. delivered at the Mersey ports. 

Barrow.—There has been less business during the past week than 
for some time past. Thé holidays and the continuance of the 
engineers’ dispute are held responsible for this, But towards the 
clos3 of the week buyers are coming forward again more freely 
and are arranging for forward deliveries at current values. 
Very few prompt sales have been made during the week. This is 
shown to some extent by the fact that stocks of warrant iron are 
unchanged, there still being 220,704 tons in the Cumberland and 
Barrow stores, Thirty-eight furnaces are in blast, as compared 
with thirty-seven in the corresponding week of last year. akers 
continue to quote 49s, to 52s. per ton for parcels of mixed 
Bessemer numbers net f.o.b, Warrants are a trifle higher at 
46s, 114d. net cash sellers, 46s, 11d, buyers. 








The line between profit and loss is now a very narrow one, aud not 
a few pit owners find it increasingly difficult to keep their collieries 
going. The Workmen’s Compensation Bill is regarded with in- 
creasing gravity by the owners of the smaller coal concerns, on 
whom it will press with exceptional severity. Certain classes of 
fuel, it is reported, are now being affected by the dispute in the 
engineering trade, which is causing a shrinkage of work here and 
there—a shrinkage which is certain to get more serious the longer 
the trouble remains unsettled. 

The house coal trade is extremely dull at present. The metro- 
polis is taking a fair quantity. Values are about the same, and 
for the inferior qualities prices are very low. Other markets are 
unchanged. Best Silkstones average 7s. 9d. to 8s. 6d. per ton, 
and Barnsley house at 7s. 3d. to 8s, Secondary sorts, 6s. 6d. per 
ton, and common kinds 6s, per ton. Steam coal continues in the 
satisfactory condition already reported. All markets are requiring 
an average quantity. Hull is receiving a fair tonnage over the 
Hull and Barnsley line, and Grimsby is doing well. Demand from 
the railway companies is very steady. Prices remain at 6s. 9d. to 
7s, 6d. per ton for Barnsley hards ; seconds, from 6s, per ton. A 
good trade is being done in gas coal. Engine fuel remains about 
the same. Coke firm at 8s, 6d. to 10s. per ton ; washed coke, lls, 
to 15s. per ton. 

Affairs in the engineering trade remain as reported last week, 
neither manufacturers nor employers seeking to disturb the exist- 
ing situation. Work is going on pretty much as usual, but there 
are now recurring instances of orders being held back, and 
inquiries are less numerous than they were. Up to the present, 
however, we cannot hear of any order being absolutely cancelled, 
and the men continue well employed in the forging, casting, and 
kindred departments, The leading tool business is exceptionally 
brisk at present, Anvils, vices, hammers, and similar goods are 
particularly well called for. Orders are coming in both from the 
home and foreign markets, among the latter being Japan and 
South Africa, Heavy files are also in active request, many houses 
being unable to produce with sufficient speed to meet the require- 
ments of their customers, 

The armour-plate mills are still actively engaged, and the 

expectation of further battleships being built by the Government 
is welcome news in the East End. More ships, of course, means 
more armour, heavy forgings, new guns, and other equipments, all 
of which are produced in this city, and will find increased employ- 
ment for the workpeople. Railway material is also in excellent 
request, and B and Si steel are well called for, 
prices keeping firm. Hematites still remain at late rates. The 
demand is very heavy, and lower values are not expected this 
year, 
, No settlement of the dispute in the edge tool trade has yet been 
arrived at. The men drew up a revised price list, which meant 
an advance in wages up to 15 per cent. This was submitted to a 
meeting of the masters held last week, and was refused by them. 
The employers agreed to concede advances in various goods, vary- 
ing from 5 tol0 percent. This decision has been communicated 
to the men, who have refused it, and have called a special meeting 
to consider the question once more. 

In the lighter trades business is very quiet. The sales of ivory 
in London have been remarkable for the increase in prices. 
Sheffield houses were well represented, but found very little ivory 
suitable for their trades, and this was sold at £1 to £2 per cwt. 
advance. Sellers are no doubt anticipating higher values at the 
next sale. In one or two cases when the reserve price was not 
reached the lot was passed. A parcel of African ivory was with- 
drawn, although £2 per cwt. advance was offered. The Antwerp sales 
are on this week, and high prices are likely to rule. Ivory locally is 
in small demand. Cutters are complaining of the lowness of 
prices, but are unable to make any advances, owing to the state of 
trade. Good business is doing with the home markets. The 
seaside trade is very poor this year in electro-plate knives and 
forks, the Jubilee ‘‘ boom” having apparently exhausted the 
cash. 

From the lst of August the name of the Manchester, Sheffield, 
and Lincolnshire Railway was changed to the Great Central Rail- 
way, the alteration having been made with the view of more fally 
describing ‘the line and its developments, and more especially in 
view of the extension to London. 

On the 3rd inst., at the Catlers’ Hall, Mr. Maurice George 
Rodgers—Messrs. Joseph Rodgers and Sons, Limited, cutlery 
manufacturers and silversmiths—was elected Master Cutler, with 
Mr. F. C. Wier, steel! manufacturer, as Senior Warden, and Mr. 
Harry Allen—Bessemer Works—as Junior Warden. ‘The instal- 
lation of Mr. Rodgers will take place on the first Thursday in 
September, and the Cutlers’ Feast ee in the season. 

The export of cutlery to the United States from Sheffield for the 

uarter ended June shows a total of £62,422, as compared with 

33,700 in the corresponding period of 1896. The total for steel 
is £74,060, against £69,687 for the similar period of last year. 
The total exports from the Sheffield consular district to the States 
reached a value of £159,634, an increase of £28,000, entirely 
attributable to the large quantities of cutlery sent in while the 








Tariff law was pending. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE difficulty in the engineering industry, extensive though it 
is, has not affected general trade in this district nearly so much as 
it was expected it would, and surprise is expressed that business 
is maintained so well. There is even some improvement in the 
pig iron trade, and warrants have gone up substantially in price, 
as it is felt that the condition and prospects of trade justify it, 
and there is a reaction from the downward movement which the 
‘‘bears” inaugurated on the strength of the injary which the 
engineers’ strike would do to business. The movement, it is now 
seen, was overdone—there was never any warrant for so heavy a 
drop in pig iron prices, and now it seems to be recognised that the 
value of iron for the rest of the shipping season is not likely to be 
lower than the rates at present prevailing, but, on the contrary, 
will probably go up, whether the engineers’ strike is ended quickly 
ornot. Makers have well got over what is usually a quict period 
of the year so far as regards exports, June and July being slack 
months, and we have entered upon the briskest part of the 
navigaticn season. This will to some extent counteract the bad 
effects of the strike, and with the advance in prices that has this 
week been made consumers and other buyers are beg’nning to 
purchase iron for autumn delivery. Iron is going sway very 
freely this month, and already deliveries are on a brisker scale 
than they were either in June or July. The strike has not 
materially curtailed the home demand for pig iron, as foundries, 
finished iron and steel works, &c., are hept as fully going as ever. 

It is satisfactory to note the large decrease in the stock of Cleve- 
land pig iron in Connal’s warrant stores, and the quantity has now 
been reduced to less than 100,000 tons, which is only half of what 
was held a year ago, It was on July 30th that the stock was 
brought down to 100,000 tons, and not since February 12th, 1895, 
has so small a quantity been held. But the situation now is better 
than it was two and a-half years ago, for then the stock was in- 
creasing, now it is on the decrease. From the 100,000 tons in 
February, 1895, it has risen to within two or three hundred 
tons of 200,000 tons by the end of July, 1896. As it has taken 
only a year to reduce the stock to half that quantity, it follows 
that stocks have been depleted at a more rapid rate than they were 
increased. At the end of July, 99,796 tons of Cleveland pig iron 
were held by Messrs. Connal and Co., the decrease for the month 
being 14,250 tons, from which it may be inferred that the stocks 
in makers’ hands are small, as in the matter of price there is no 
inducement to buy warrants in preference to makers’ iron. The 
stock of East Coast hematite iron in Connal’s stores was 58,971 
tons at July 30th, a decrease for the month of 4931 tons. 

Pig iron exports from the Cleveland district for July were rather 
disappointing, being smaller than in any month this year, except 
January and February. They did not reach the 100,000 tons 
which the trade have begun to look at as a fair monthly total. 
As compared with June, there was a considerable decrease in the 
shipments to Germany direct to Russia, and also to Scot’and, the 
three leading markets abroad. The exports over sea were much 
smaller than in any month since February ; but the experience of 

ast years leads ee to expect that. To France, Belgium, 

Norway and Sweden, and Holland good increases are reported. 
The following is the summary of shipments of pig iron fer the 
month, as compared with these of the months named :— 


Coastwise. Foreign. Total 

Tons. Tons. tons. 

July, 1897.. .. .. e+ 41,582 .. 55,298 .. 96,830 
June, 1897 oo co co SONS .. C17 .. T1450 
May, 1897.. .. .. .. 42,251 .. 82,987 .. 125,288 
July, 1896.. .. ..  .. 48,888 .. 51,289 . 94,627 
July, 1895.. .. .. .. 45,951 60,358 .. 106,309 


The pig iron exports for the seven months of this year have 
reached 741,374 tons, as compared with 652,920 tons in 1£96, and 
593,241 tons in 1895. This year’s exports are by far the best on 
record. Of this Germany has had 215,885 tons, and Scotland 
255,718 tons. 

The price of No. 3 Cleveland pig iron has been raised to40s. per 
ton for prompt f.0.b. delivery, a better figure than has ruled since 
the beginning of July, and 40s. 3d. is asked for September 
deliveries. Cleveland warrants have advanced this week after the 
rapid fall. The week began with them at 39s. 4d. casb, but by 
Wednesday 39s. 104d. was being paid, and other warrants rose 
almost as much. No, 4 foundry pig iron has been sold at 393. 6d.; 
grey forge at 39s. 3d.; and mottled and white 39s. Mixed numbers 
of East Coast hematite iron are sold at49s. 6d. East Coast hema- 
tite pig iron warrants have improved more quickly than West 
Coast, for whereas the former were the dearer by 44d. only at tho 
beginning of last week, they were on Wednesday dearer by ls. 44d. 
Rubio ore is firm at 14s, per ton, delivered at wharves on the Tyne, 
Wear, or Tees. 

The question of the eight hours shift at the blast furnaces is 
coming to the front again, as schemes have now been drawn up by 
acommittee of the men and certain officials representing the 
masters, showing how the eight hours day can best be adopted at 
each of the works. The ironmasters will within the next few days 
have to consider these reports. Whether they will see their way 
to adopt the new system is rather doubtful, as it issaid that a good 
many of the men outside the men’s association are not favourable 
to the change, as it involves a reduction of their earnings. 

The finished iron and steel manufacturers are keeping their 
mills in full operation in nearly all cases, and as yet their business 
has not been materially curtailed by the engineers’ strike. Pro- 
ducers, therefore, are maintaining their prices. Iron ship angles 
are still at £5 ; steel ship angles, £5 2s. 6d. ; iron and steel ship 
plates, £5; steel sheets, singles, £6 10s.; common iron bars, 
£5 5s., all less 24. per cent. f.o.t. Railmakers continue to quote 
£4 10s. for heavy steel rails, Cast iron railway chairs realise 
about £3 per ton at works, The demand for pipes, bridge work, 
and wagons is very fair, and all the establishments engaged in 
these branches are very fully emp'oyed. Shipbuilders are yet 
keeping their yards regularly working, andaltogether the engince-- 
ing dispute has so far affected local trade to a very small extent. 
The s.s, Victoria, launched a few days ago at Messrs, Furness, 
Withy and Co.’s Middleton Shipyard, West Hartlepool, for th» 
Wilson and Furness-Leyland Line, Limited, running between 
London and Boston and New York, is the longest vessel ever 
built at the Hartlepools. She is 490ft. long, 52ft. 3in. broad, 
39ft. Gin. deep, and has a carrying capacity of 8450 tons, and a 
measurement capacity of 11,900 tons. 

It has now been decided by Lloyd’s Committee to establish a 
signalling station on the South Gare Breakwater at the mouth of 
the Tees, a step which will be a great convenience to the com- 
mercial community on Teesside, It is expected that in the cour:e 
of a month the station will be in full operation, and the Govern- 
ment Postal Telegraph department will then open an office on the 
Breakwater, which can be utilised by the general public. 

The wages and hours arbitration between the North-Eastera 
Railway Company and their men before the umpire, Lord James 
of Hereford, has been a long time in progress, but now appears to 
be nearing its conclusion. The men’s case was finished at the close 
of last week, and the only evidence called by the company was 
that of Mr. Gibb, the present general manager, Mr. Henry Ten- 
nant, the late general manager, and now a director, and Mr. 
Copperthwaite, the engineer for the southern division. Mr. Ten- 
nant showed that the expense in wages per thousand train miles 
had increased during recent years, whilst the receipts per thou- 
sand train miles had fallen off. It now remains for the umpire t 
give his decisions relative to each branch of the service. 

Mr, C. B. B, McLaren, M.P., has been elected chairman of th3 
board of directors of Palmer’s Shipbuilding and Iron Company, 
Limited, Jarrowon-Tyne. Mr. Joseph Walton, a prominent 
colliery owner and coal merchant, has been appointed a Deputy 
Lieutenant for the North Riding of Yorkshire. 

The coal trade is showing considerable activity in the steam and 





gas coal department, the shipping requirements being very heavy . 
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Coke is also in strong request on export account, and this is wa § 
ing up the price, as local consumption has been somewhat reduced, 
Foundry coke is at 17s, to 19s, f.o.b., and blast furnace coke 15s. 
to 17s. f.0.b., but supplies delivered equal to Middlesbrough can 
be obtained at 13s. 3d. per ton. The accountants have ascer- 
tained that the average price of Northampton coal during the 
three months ending May 3lst was 5s. 2°694d. perton. As the 
sliding scale has ceased to operate, wages are unaffected by this 
return, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BusmnEss has suffered a good deal of interruption from holidays in 
the course of the past week. In the Glasgow district work has been 
resumed after the trade holidays in most of the manufacturing 
branches, there being, of course, an exception in the case of the 
engineers who are locked out. Holidays have, however, again taken 
place this week in Edinburgh and other important centres, and 
although there was no general stoppage of work for Bank Holiday, 
as is the case in Eogland, the Stock Exchange, iron, copper, and 
other markets were closed on Monday. 

Tho Glasgow pig iron market is very dull, and there does not 
appear to be much chance of an improvement so long as the lock- 
out of engineers continues. No inducement whatever exists at 
present for speculative business in iron, and consumers are pur- 
chasing sparingly, being of opinion that they may do better some 
tims hence. There was a slight upward tendency in pig iron prices 
as a natural reaction from the fall of last week, but the movement 
did not appear to bave any strength, and the amount of business 
done on most days was comparatively insignificant. Scotch war- 
rants were done at 44s. 14d. to 44s, 3d. cash, and 44s. 34d. to 
44s, 5d. one month. There was very little inquiry for Cleveland 
ordinary iron, the market prices of which were 39s, 5d. to 39s. 6d. 
cash, and 39s, 9d. one month. The market for Cumberland 
iron opened very flat, but there was subsequently a moderate 
business at 463. 1ld. to 47s. cash, and 47s. 14d. and 47s, 2d. one 
month. There was little or no inquiry for Middlesbrough hema- 
tite, the nominal prices of which were 48s. cash, and 48s. 24d 
one month. The less favourable report concerning the Cleveland 
monthly statistics had little influence on this market. 

The hematite business is quieter in all its departments. Im- 
ports of foreign ore have been coming to hand very slowly, and 
those engaged in this trade seem inclined to hold back as much as 
possible for the present. Consumers of hematite, both raw and 
manufactured, are decidedly apathetic. Scotch made hematite 
cg quoted 51s. per ton, delivered on railway trucks at the steel 
works, 

Since last notice with reference to the production of pig iron, 
two furnaces have been transferred from hematite to the manu- 
facture of Eglinton, and one hematite furnace has been put out of 
blast at the Calder Ironworks. There are now 79 furnaces in 
operation in Scotland, compared with 80 last week and 75 at this 
time last year ; and of the total 6 are producing basic, 36 ordinary, 
and 37 hematite pigs. 

The average price of Scotch pig iron warrants in July has been 
44s, 13d., compared with 45:. 6d. in June, and 46s, 4d. in July, 
1896. The July average is the lowest of any month this year, and 
1s, 7d. less than the lowest average of last year. There are those 
who think that the price will still go considerably lower ; but it is 
admitted even by those that much will depend on the issue of the 
present labour troubles, 

The current prices of Scotch makers’ pig iron are as follow :— 
Govan and Monkland, f.o.b., at Glasgow, Nos. 1, 453.; No. 3, 
44s, 6d.; Wishaw and Carnbroe, Nos. 1, 45s, 3d.; Nos. 3, 44s. 9d.; 
Clyde, No. 1, 50s.; No. 3, 47s.; Summerlee and Calder, Nos. 1, 
5ls.; Nos. 3, 47s. 6d.; Gartsherrie, No. 1, 5is. 6d.; No. 3, 47s. 6d.; 
Coltness, No. 1, 51s. 94.; No. 3, 483,; Glengarnock, at Ardrossan, 
No. 1, 50s. 6d.; No. 3, 45s.; Eglinton, at Ardrossan or Troon, 
No. 1, 47s.; No. 3, 45s.; Dalmelli nm, at Ayr, No. 1, 47s.; 
No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s. ; 
Carron, at Grangemouth, No, 1, 52s.; No. 3, 48s. 6d. 

Stocks of pig iron in Glasgow stores show a reduction for the 
week of 300 tons, and 10,000 tons since the beginning of the year, 
the total at present being 353,042 tons, 

There is a fair demand for ordinary foundry and forge pig iron 
for consumption both in the West of Scotland andin England, but 
the export trade does not improve. The past week’s shipments 
have been 4776 tons, compared with 7974 tons in the same week of 
last year. There was despatched to Italy 852 tons, Germany 465, 
Australia 340, Holland 110, United States 20, South America 50, 
India 50, France 40, Belgium 40, China and Japan 50, other 
countries 78, the coastwise shipments being 2581, compared with 
4985 in the corresponding week of last year. 

The malleable iron and steel departments are quiet. Finished 
iron is in moderate request, and the prices are fairly steady. 
There is a fair business in steel, and the works are now, asa rule, 
in full operation. Contracts on hand will supply a good amount 
of employment. Foundries are well supplied with orders, and the 
locomotive works are fully employed. 

In the coal trade there is a good business, the shipments showing 
a great improvement on those of the preceding week, while the 
home demand is active. Prices of all sorts of coals are steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN important meeting of delegates, representing the colliery 
districts, was held at Merthyr Tydvil on Saturday for the purpose 
of considering what should be done in face of the collapse of 
the scheme for controlling the output. Mr. D. A. Thomas, 
M.P., was expected to be present, but was unable, and sent a 
telegram intimating his advice, that a geueral meeting of 
Welshmen should be called immediately. The hon. member 
ended his message with an expression of wonder at ‘‘the extra- 
ordinary speech of Mabon,” who is understood to have gone 
against the scheme, The meeting at the close decided to con- 
vene a meeting on the 16th August. 

The steam coal trade remains in a healthy condition, demand 
good, and price maintained. Last week there was the usual rush 
to secure clearances, and Cardiff total was 315,000 tons, As any 
figure above 300,000 tons is satisfactory, this may be accepted as 
proving the soundness of business. Newport total to foreign destina- 
tions was also good—74,152 tons, and coastwise 17,174 tons. Swansea 
total was a good average. From the Rhymney Valley encouraging 
reports are to hand, showing a brisk steam coal trade, and this 
condition characterises to a large extent the principal coal valley. 
T note that the colliery plant, &c., of Llandebie Colliery, on the 
London and North-Western system, is to be dispersed next week ; 
a's) of Watford, near Caerphilly. 

I regret to announce the death of Mr. Graeme Ogilvie, one of 
the directors of the Powell Doffryn Collieries, and since 1891 a 
valued member of the Sliding Scale Joint Committee. Mr. Archi- 
bald Hood and others, at the Sliding Scale meeting this week, 
gave earnest expression to their high appreciation of his character, 
and wg meeting endorsed and sent a vote of condolence to the 
family. 

The visit of the Iron and Steel Institute to Wales was indicated 
principally at Merthyr by a luncheon, given by Lord Wimborne 
and Messrs, Crawshay Bros., to which many leading men of the 
district were invited. Merthyr was the scene of the first meeting 
of this Institute to Wales. This was in 1870, when the Duke of 
Devonshire presided, and the Marquis of Bute gave one of his 
earliest and most effactive speech Ir ber the occasion and 
the sentiments well, and quite endorse the opinion now expressed 





glowing estimate of the coal development that would take place in 
the future has been more than realised. His contribution towards 
that fulfilment has been great, and the greatest—the new docks— 
is only just coming to the front. 
The Cardiff waterworks at the Beacons reached the ending of 
the first stage last week by the sale of the plant. It was well 
attended from various counties. I note the prices as interesting. 
Mr. C. D. Pailiips, Newport, Mon., bought the Cefn locomotive for 
£270. Perseverance was sold for £185, and a 10-ton treble crab 
a £18, Scrap iron went at 353, to 50s., and timber 7s. 6d. to 
3. 


Mr. Wm. Bevan, Swansea, chairman of directors, Briton Ferry, 
and of other industries, died last week. He was prominent in the 
new Lianelly steel works. 

During the week the railway excursion and holiday flood has 
been very marked, and an enormous number of passengers have 
been taken over the several railway systems connected with Wales 
without a hitch. I may single out the Brecon, Cambrian Railway, 
and London and North-Western for special praise. The working 
of the Cambrian from its leading points, Aberystwith and 
Barmouth, with Cardiff, Newport, Hereford, and Merthyr has 
been ably done, the Taff Vale and Brecon aiding to this end 
effectually. The Cambrian Kailway report an increase of £4124 
on last half year. The Taff Vale report announces a dividend 
of 34. The report bristles with vigorous attempts to carry 
out new Bills, and failures, in all but a few cases. The list is 
instructive :—Passage of a Bill to construct a new railway near 
Llandaff ; rejsction of Barry Amendment Act, 1888 ; rejection of 
Cogan to Cardiff Bill; passage of Bate Dock Bill after alterations 
by Taff; rejection of Penarth Dock Bill; withdrawai of another 
a by Bute Docks for the acquisition of the Rhymney 

ailway. 

Bristol and South Wales Wagon Company announce a dividend 
of 10 per cent. 

Another of the conspicuous Welsh mountains has become, like 
Snowdon, private preperty. At Dolgelly, on Saturday last, 
valuable tracts of land, practically comprising Cader Idris, were 
sold to Mr. Idris, of the Idris Mineral Water Company, of Camden 
Town, for £4400, 

A quick despatch this sultry weather, at the Roath Dock, is worth 
recording. The Lady Lewis steamer docked on Wednesday, and 
she sailed on Thursday for Venice with 4800 tons best steam, gargo, 
and bunkers. Scott Brothers shipped the cargo, and the L>wis 
Merthyr Company the bunkers, 

The Port Talbot Graving Dock and Shipbuilding Company is 
announced, with a capital of £70,000 in £10 shares, for the purpose 
of constructing and working a graving dock, shipbuilding, repair- 
ing, and engineering establishment in connection with the new 
Port Talbot Dock and Railway, which are, as this intimates, 
rapidly approaching completion. It is estimated that the new 
Port Talbot Dock will be able to ship four million tons of coal per 
annum, 

Distinct progress has now been shown at the Cardiff new dock, 
for the formation of which power was granted in 1894. The 
200 acres on the eastevn bank are now effectually secured, and 
the tide finally blocked. The undertaking has been an immense 
one, and it is computed that 1,191,000 tons of cinder, slag, &c, 
have been used to form the embankment. Most of this was had 
from Old Dowlais and Pentyrch Works, and it is estimated that as 
this was had over the Rhymney Railway, dividends have benefited 
to the extent of 14 to 2 per cent. Already £200,000 has been 
_ and in the course of the next three months I expect that 
e contract for the new dock will be given out. 

Among the varied objects of interest to the members of the Iron 
and Steel Institute at their visit to Merthyr on Thursday were the 
two new blast furnaces in the district, one at Dowlais, reputed to 
be the largest in the kingdom, expected to turn out 1000 to 1100 
tons per week, the other at Cyfarthfa, which it is believed will give 
a weekly yield of 800 to 850 tons. Both works are ina state of the 
highest efficiency. 
Up to mid-week business on ’Change, Cardiff, was reported to 
be of a half-hearted character, many members being on holiday or 
occupied with the Iron Institute meetings. Prices practically 
were the same as last week :—Best steam, 11s. to 11s. 3d.; seconds, 
103. to 103, 94.; dries, 93, 3d. to 93. 9d.; best Monmouthshire, 
93, 3d. to 93, 9d.; seconds, 8s, 9d. to 93.; best house coal, 9s. 3d. 
to 93. 9d.; No. 3 Rhondda, 1l1s.; brush, 9s. 3d. to 93. 64.; small, 
83.; No, 2 Rhondda, 7s, 9d. to 83.; through, 63, 9d.; small, 5s. 3d. 
to 5s. 6d 
Swansea prices are as follows :—Best anthracite, 11s. to 11s, 6d.; 
seconds, 93. to lls.; ordinary, 8s. to 8s. 6d. Steam coals, 9s. to 
1ls.; seconds, 93. to 9a. 6d. House coals, No. 3 Rhondda, 10s, 6d. 
to lls, 64.; through, 8s. 6d. to 9s.; small, 7s. to 7s, 6d.; No, 2 
Rhondda 8s, 6d. to 93.; through, 6s. 6d. to 7s.; small, 53, 3d. to 
53. 6d. Coke, 17s, to 21s. foundry ; furnace coke, 133. 6d. to 15s. ; 
patent fuel, 10s. to 10s. 6d. Iron ore: Tafna, 13s. 6d.; Rabio, 
14s, Iron and steel quotations this week at Swansea were as 
follows :—Glasgow pig iron, 44s, 14d. to 44s, 2d.; Middlesbrough, 
No. 3, 39s, 5d.; hematite, 48s. Welsh bars, £5 5s. to £6. Sheet 
iron, £6 7s. 6d. to £6 12s. Steel sheets, £6 7s. 6d. to £6 10s, 
Steel rail, heavy, £4 10s. to £4 12s, 6d.; light, £5 7s. 6d. to £5 10s, 
Bassemer bars, £4 23. 6d.; Siemens thesame. Tinplates: Bessemer 
coke, 9s, 6d. to 9s, 74d.; Siemens, 93. 94. to 10s.; ternes, 183, 6d, 
to 19s. 6d.; best charcoal, 12s. to 12s. 3d. 
There is little news to report in connection with iron and steel. 
Bessemer steelworks continue fully employed on rails, billets, &c, 
Siemens bars show a reduced make, There is no improvement to 
record in tin-plate. Last week the shipment was in excess of 
make, and consequently there is a lessened stock. The fact that, 
the American New Tariff Bill will put a further impost of 25 per 
cent, upon tin-plates imported into America is a subject of grave 
deliberation. 
A good deal of activity is reported from the steel smelting de- 
——s in the Swansea Valley. Black plate is in much increased 
emand, but in the majority of tin houses a good deal of anxiety 
prevails. 
Oa ’Change, Cardiff, pitwood is reported in better demand, coke 
and patent fuel brisk, with no change in prices, At Briton Ferry 
nineteen mills are in full work. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A SLOW sort of trade is done on the iron markets over here, and 
though prices are, as a rule, pretty well maintained, a willingness 
to go down in prices has been exhibited on the part of producers in 
cases where heavy orders are in question. The business done on 
foreign account is of a limited description generally. 

A firm tone prevails on the Silesian iron market, and the works 
are steadily, if not briskly engaged. Foreign demand has been, 
on the whole, improving. i 

Regarding the Austro-Hungarian iron industry, the accounts 
given are not very encouraging ; in Bohemia the demand for mer- 
chant iron is said to have been just a trifle more lively, and in 
Vienna hardware is in better request, but these slight and partial 
improvements cannot be expected to influence the tone of the iron 
market, and’as the harvest turns out unsatisfactory, it is not at 
all likely that a change for the better will take place in the iron 
industry for several months, or some think not until next year, 
Official quotations are the same as before. 

The Servian iron trade has been, on the whole, improving 
lately ; in the beginning of June only a very low tendency pre- 
vailed in most departments, but later on a fair number of inquiries 
were coming in from local consumers, and the business in Be e 
has since then been pretty lively. Imports were: twenty wagons 


tin-sheets from England, three wagons steel from Styria, ang 
three wagons hardware from Germany. : 

French ironmasters are, as a rule, doing but a moderate trade in 
the summer quarter, but this year the demand for some articles 
is so dull that the works would have to limit their production if 
orders had not been given out pretty freely before, and so most 
establishments are enabled to keep up a fair activity, In Parig 
the falling off in the demand for girders is specially keenly felt 
because there used to be a very good business done in that article 
in former years duriog the summer months, Prices are nominally 
170f. to 180f. p.t. for structural iron, but concessions are willingly 
granted. The wagon factories continue well employed, and have 
excellent prospects, all the principal railways having given ont 
orders of considerable weight, which will secure a good employ. 
ment for weeks, or probably for months tocome. In the Haute. 
Marne district the foundries are in excellent occupation. Average 

uotation for forge pig is 60f. p.t.; foundry pig, 68Ff. to 70f, p.t. 
Coke remains scarce, but this will change, as about 200 coke ovens 
will be put to work before the yearende. Quotations for Jung 
ag 21f. to 22f. p.t., which is about 8 centimes more than was paid 
in May. 

Tbe business on the Belgian iron and steel market is compara. 
tively quiet ; especially what is done on foreign account leaves 
much to be desired. Belgian bars, during the first two quarters 
of present year, exported only 44,000 t. steel rails, decrease against 
last year amounting to 6000 t. 

Imports in foreign coal to Beigium continue heavy, the pits 
being unable to cover the current demand on account of the 
colliers’ strike. In the Mons district 2000 strikers again took to 
work, Owing toa scufile between French and Belgian colliers in 
Lens, all the French colliers have demanded the dismissal of their 
Belgian fellow workers, threatening to strike if their request was 
not granted. 

The iron and allied trades in Rheinland- Westphalia are still in 
the same position as before; no large sales have been effected 
recently, because consumers as a rule still show much reserve, 
The majority of the larger ironworks, however, have their order 
books well filled, while the smaller establishments, especially those 
engaged in the production of hardware, complain of insufficient 
employment. The Siegerland iron ore trade moves on steadily, 
demand remaining brisk. Also in Luxemburg minette an active 
trade is done, and the mines are hardly able to satisfy their cus- 
tomers; red minette, 40 p.c. contents, is sold at M. 380 to 
400 p.t.; inferior sorts fetch M. 2°50 to 2°80 p,.t. net at 
mines. Foreign ore, of which a fair quantity is imported, 
continues very firm in price. There is at present a com. 

arative quietness noticeable in the pig iron trade, but the blast 
se works are fortunately well booked forward with orders 
previously secured ; in a number of instances contracts are reach- 
ing into the next quarter. Stocks in pig iron remain low. The 
prices realised are :—Bessemer, M. 65; foundry pig, No. 1, M. 67; 
ditto, No. 3, M. 60; spiegeleisen, M. 66 to M. 67, all per ton at 
works ; basic is quoted M. 60 p.t., free place of consumption. In 
billets and blooms demand has been increasing lately. In the 
manufactured iron trade employment continues to be pretty satie- 
factory. Girders, for instance, are in extremely good call ; but 
the demand for bars is moderate, on the whole, only some of the 
larger mills are so well supplied with fresh work that they have 
been obliged to stipulate for long terms of delivery. There is a 
lively sort of business dene in rails, both small and heavy sections, 
the former being quoted M. 106 p.t. A most unfavourable position 
of affairs is reported in the sheet department ; the fierce competi- 
tion among the — sheet mills spoils everything, and there is no 
saying when this delightful state of things will come to an end. 
Prices of sale are extremely unsatisfactory, makers finding it 
difficult to realise M. 125 p.t. for inland consumption. ere is, 
generally, a fair activity going on at the plate mills, and favourable 
accounts are also received concerning the employment of the 
machine and construction shops. 

Quotations for the different articles of manufactured iron have 
not changed since previous reports. 

It appears that German trade between Hamburg and the 
Colonies, though not very extensive, is increasing from year to year. 
Only from German West-Africa (Cameron and Togo), imports 
show a falling off, value being M. 3,378,940 in 1896, against 
M. 3,726,440 in 1895, Value of import from South-West Africa, 
on the other hand, rose on M. 94,600, against M. 18,020 
in 1895 and M. 2600 in 1894. Guano takes the first place 
with M, 43,380, then come gum arabic with M. 12,020, and bull 
hides with M. 14,590. Import from German East Africa rose 
from M. 542,490 in 1895 on 1,048,080 in 1896, caoutchouc, wax, 
natural products, tobacco, and coffee being the chief articles 
of import. Value of import in caoutchouc was for 1896, M. 817,540 ; 
wax, M. 37,180 ; natural products, M. 77,210; tobacco, M. 30,000 ; 
coffee, M. 26,980. Ivory imports from the Colonies to Germany 
remain very limited—M. 9370—while value of import in ivory from 
Zanzibar was M. 472,730 for 1896. German trade with Zanzibar 
shows a decrease, value last year amounting to M. 1,674,820, 
against M. 1,836,380 in 1895 and M. 2,641,350 in 1894. Value of 
import from the Marshall Islands was M. 455,300, against 
M. 156,270 in 1895 ; from the Bismark Islands value of import was 
M. 278,240, against M. 216,790 in 1895, as the import in Kopra has 
considerably increased, 








Fast RatLway Run in AMERICA.—The credit due to the New 
York Central for the performances of its fast locomotives is based 
not on high speed alone—other roads have made fast time —but on 
the great regularity with which it runs a very fast train 440 miles 
every day, making up Jost time when necessary, and delivering 
the train at the end of the road on time without exception for 
weeks in succession. It is worthy of note, therefore, though not 
such a great event as some i describe it, that on 
Friday, July 16th, the Empire State Express ran from Syracuse to 
Buffalo, 148°8 miles, in 143 minutes, equal to 62°5 miles an hour. 
This included a stop at Rochester of two minutes, besides an 
estimated loss of four minutes at other places where speed had 
to be reduced, making the net running time about 137 minutes, 
equal to about 65 milesanhour. The train left Syracuse 23 minutes 
late, and reached Buffalo only two minutes late. Fron Batavia to 
East Buffalo, 32 miles, the time was 26 minutes, equal to nearly 
74 miles an hour. The locomotive hauling the train was the well- 
known No, 903, designed by Mr. William Buchanan and built by 
the Schenectady Locomotive Works in 1892. The principal 
dimensions of No, 903 are :— 


Cylinders .. .. «2 «. 19in. x 24in. 
Diameter of drivers... .. 84in, 
Driving wheel base.. .. 8ft. 6in. 
Total wheel base .. w= 28ft. 1lin. 
Weight on drivers .. .. 81,400 Ib. 
Weight on truck 44,750 Ib. 
Total weight e 126,150 Ib. 
Boiler pressure., .. .. 180 Tb. 


The run here recorded was an exceedingly fine performance, and 
engineman Edgerton deserves all the credit that he has received ; 
but when the reporters say that this trip ‘‘ breaks the record of 
every railroad in the world,” they gush a trifle too much. The 
Central itself has run a train from Albany to Syracuse, 148 miles 
in 130 minutes—68°23 miles an hour—and the Lake Shore train of 
October 24th, 1895, ran 181°5 miles at 68°67 miles an hour, in- 
cluding stops. The Empire State itself has, we believe, done 
nearly as well as this before. The present run is more remark- 
able, perhaps, on account of the fact that no special preparations 
had been made ; and the weight cf the cars was 374,200 lb., exclu- 
sive of passengers and baggage, which is 23 per cent, more than 
the weight of the cars in the Lake Shore special train, and more 
than twice as great as that of the Albany Syracuse special.— 





bars from Hungary, and five ditto from Carniola ; twelve wagons 





amongst the leading men of the survivors, that his lordship’s 





wire nails from Hungary, three ditto from Carniola, two wagons 


Railroad Gazette. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, Limited, ship- 
builders and engineers, Paisley, launched from 
their yard on T’uesday a steel screw hopper 
dredger, built to the order of Meesrs, The Sligo 
Harbour Commissioners. The vessel during con- 
struction has been under the superintendence of 
Mr. H. H. West, C.E., of Liverpool, As she left 
the ways she was named the Garvogue by Miss 
Jenny A. Fleming. E’mburst, Langbank. 

The steamer Gallego, belonging to Messre. 
John Glynn and Son, on Tuesday week went on 
her official trial trip, after having had new cylin- 
ders and boilers fitted for a working pressure of 
180 ib. per square inch, with Howden’s forced 
draught. The engines, working at 74 revolu- 
tions, indicated 1400-horse power. The gm 
work has been carried out by Messrs. Davi 
Rollo and Sons, engineers, of this city, under the 
direction of the company’s consulting engineers, 
Messrs. George Hepburn and Son. Extensive 
alterations, giving greater cargo space, have also 
been effected. Messra, Rollo have two more 
steamers in hand for the same company for some- 
what similar alterations. 

The Prince Edward was taken on her trial run 
on the 80th ult., and a very satisfactory result 
was attained after extensive runs off Flamborough 
Head. Tbe vessel, which has teen built by 
Messrs. Karles’ Shipbuilding Company, of Hull, to 
the order of the Dominion Atlantic Railway C »m- 
pany of Canada, is specially designed for fast 
passengef cargo service on the coast of Canada, 
and bas been constructed under the supervision 
of Messrs. Fiannery, Baggallay, and Jobnson, of 
London and Liverpool. She is handsomely fitted 
for the accommodation of a large number of first- 
class and a few steerage sengers, being fully 
equipped with electric light, artificial ventilation, 
and every conveni y for the comfort 
of the passengers, A very complete set of gear 
for prompt oon with cargo is aleo provided. 
The boat is of the following dimensions : 268ft. by 
$8ft. by 13ft., and is engined with triple-expansion 
twin-screw engines, having cylinders 19in., 30in., 
48in., with a stroke of 24in., taking steam from 
two large double-ended boilers under forced 
draught. The speed attained on trial was 18°15 
knots, and it is confidently expected therefore 
that she will do the required 18 knots on service. 

On the 30th ult., Messrs. Ropner and Son, Stock- 
ton-on-Tees, launched a steel screw steamer of the 
following dimensions, viz.:—Longth between per- 
pendiculars, 300ft.; breadth, extreme, 45't.; 
depth moulded, 22ft. 2in. Thissteamer has been 
built to the order of Messrs. Constantine Picker- 
ing, and Co., Middlesbrough, and is fitted with 
the builders’ patent ‘‘trunk,” full poop, bridge, 
and topgallant forecastle. The saloon and cabins 
for captain and officers will be fitted up in the 

oop, and the accommodation for engineers will 

provided in iron houses on the bridge deck, 
the crew being berthed in the forecactle as usual. 
She has double bottom on the cellular principle 
for water ballast, and has been designed to carry 
a deadweight cargo of about 4100 tons on Lloyd’s 
summer freeboard on a light draught of water ; 
she will have all the most recent appliances for 
the expeditious loading and unloading of cargoes, 
has direct steam windlass, steam steering gear 
amidships, with powerful screw gear aft, four 
large steam winches, multitubular donkey boiler, 
stockless anchors, &c. She will be fitted with a 
set of powerful triple expansion engines by 
Messrs, Blair and Co., Limited. The vessel was 
pamed Qaeenswood by Mrs. Pickering, of Salt- 
burn-by-the-sea, 

Oa 29th July the s,s. Olivemoor, a fine large 
steel screw steamer, built by Messrs. Wm. Gray 
and Co., Limited, for Messrs. Walter Runciman 
and Co., of Newcastle-on-Tyne, left West Hartle- 
pool for her trial trip. The vessel has been built 
to Lloyd’s highest class, and is of the following 
dimensions :—Longth over all, 336ft.; breadth, 
47ft.; and depth, 24ft. 10in. The hull is built 
with web frames and cellalar double bottom for 
water ballast. ‘T'riple-expansion engines of the 
well-known Central Marine Engine Works’ type 
have been supplied, having cylinders 24in., 33in., 
and 64in. diameter, with a piston stroke of 42in. 
Steam is supplied by two extra large steel boilers, 
working at a pressure of 160 1b. per square inch. 
After being manceuvred for the purpose of having 
the compasses adjusted by Mr. Gillie, of Shields, 
the vessel proceeded to Biyth, where she is to 
load for Alexandria. When off the Tyne she 

was joined by Mr. Walter Runciman, managing 
owner, and a large party of ladies and gentlemen. 
The vessel and her machinery have been superin- 
tended during construction by Captain Runciman 
and Mr. W. P. Henry respectively ; and these 
gentlemen, together with Captain Marrell and 
Mr. Jas, Lindsay, who represented the builders 
of the ship and engines respectively, were present 
at the trial. The trial was in every way satis- 
factory, there being no hitch or trouble of any 
kind, the vessel making an average speed of 
11 °6 knots, 

On Saturday afternoon, the 31st, Messrs. 
Craig, Taylor, and Co. launched from their 
Thornaby shipbuilding yard, Thornaby-on-Tees 
the largest vessel they have as yet built, and 
which is of the following dimensions, viz., 36S8ft. 
by 45ft. by 30ft. 9in. depth moulded. She is 
built of steel, to Lloyd’s highest class, and is of 
the spar-deck type, with poop, bridge, and top- 
gallant forecastile. The vessel will carry a dead- 
weight of about 6600 tons, and will be equipped 
with six double-powered steam winches, steam 
windlass, steam steering gear, large multitubular 
donkey boiler, shifting boards, telescopic masts 
to Manchester Ship Canal requirements, water 
ballast in double bottom fore and aft, and in 
peaks, and all the latest improvements. The 
engines are being constructed by Messrs. Wm. 
Allan and Co., Ltd., of the Scotia Eagine Works, 
Sanderland, the cylinders bei 25in., 40in., 
67in., wv 45in, stroke, two large boilers to work 
at 160 1b. pressure. The steamer has been built 
to the order of Messrs. R. Stewart and Co., 
Liverpool, under the superintendence of Mr. F. J. 
Pilcher, As the vessel left the ways she was 
gracefully named the Puritan by Mrs. M. B. 
Dodds, wife of the town clerk of Stockton. We 
understand that Messrs. Downey and Sons, o 
South Shields, have taken a “ per pre. ge 
or moving picture of the vessel, and probably the 
result of the work will be seen in places of enter- 
tainment shortly. The position of the vessel 














moving off the ways lends itself very favour- 
ably to an operation of this character. It may be 
mentioned that Messrs, Craig, Taylor, and Co., 
are about to lay down a still larger vessel, and 
which will carry over 7100 tons. 

On Saturday, July 3lst, the s.s. Victoria was 
launched from the shipbuilding yard of Messrs. 
Farness, Witby, and Co., Limited, Middleton, 
West Hartlepool. This vessel has been built to 
the order of Messrs. The Wilsons and Farness- 
Ley'and Line, Limited, and is intended for their 
Boston and New York passenger, cattle, and 
cargo trade. Unusual interest was centred in 
this event, as this vessel is the largest ever built 
at the port. Her dimensions are as follows :— 
Length over all, 490ft.; beam, extreme, 52ft. 3in.; 
depth, moulded, 34ft. 6in.; with a deadweight 
carrying capacity of about 8450 tons, and a 
measurement capacity of about 11,900 tons. She 
is built throughout of Siemens-Martin steel to 
Lloyd’s 100 A 1 class, although in many instances 
the scantlings are far beyond the soc%ety’s 
requirements. She is built on the web frame 
principle, with cellular double bottom for water 
ballast, with all the latest appliances for filliug 
and discharging the tanks, Tho whole of the 
main framing of the vessel is of the strongest 
sectional material, the top sides being as strong 
as any other portion. This cectiozal framing is 
most efficiently supported by extra strong plating, 
all the sheer strake plates, stringer plates, &c , 
being increased in width and thickness; ard to 
increase the strength of shell plating in way 
of any of the gangways, ports, &., a large 
number of very long plates have been worked 
into the vessel, which, together with the extensive 
use of cold flanging, makes the ship exceptionally 
strong. The hull is divided into nine compart- 
ments by means cf eight water-tight bulkheads, 
fitted in accordance with Board of Trade require- 
ments for ocean passenger steamers. She will have 
seven large cargo hatches and nine powerful 
steam winches, by J. H. Wilson and Co., of Liver- 
pol, and double derricks for the quick manipula- 
tion of cargo. She has three complete steel 
decks, and in addition a shade deck above with a 
bridge 130ft. long on top of it. Arrangements 
have been made for carrying about 700 head of 
cattle under the shade deck. Efficient arrange- 
ments have been made for the supply of fresh 
water and fodder to the cattle. A powerful 
patent direct steam windlass will be fitted forward 
for working the anchors, which are of the stock- 
less type housing into hawse pipes. A most 
elaborate and efficient steering gear fitted aft, 
controlled by steel rods and chains from the mid- 
ship deckhouse. Lifeboats and life-saving appli- 
ances will be fitted complete to Board of Trade 
requirements. The vessel will be rigged as a 
fore-and-aft four-masted schooner. The accom- 
modation for the crew and cattlemen is placed 
under the shade deck forward. Accommodation 
for about 120 first-class passengers is to be fitted 
in the bridge and large deckhouse. This accom- 
modation is of the most elaborate description, the 
materials and workmanship being of the very 
highest character. The main saloon, which is 
approached by a grand double staircase, is hand- 
somely finished in polished oak and walnut, a large 
amount of massive carved wood having been taste- 
fully worked into the panelling. The state-rooms 
are effectively finished in walnut and mahogany, 
and the smoke-room is finished in polished oak, 
richly carved. Everything will be done to make 
this accommodation up to date, and luxurious in 
the extreme. The music-room, which is in the 
fore part of the deckhouse, above the main 
saloon, is tastefully enamelled in white and pink, 
and an upright grand piano by Brinsmead, having 
a special case to match the rest of the framing, is 
to be supplied. Bath-rooms, lavatories, electric 
bells, awnings, &2., will be fitted complete, to 
ensure the comfort of the passengers at sea, and 
spacious promenades extend the whole length of 
the bridge and deckhouse. An installation of 
electric light fitted throughout the vesse!, on the 
single-wire system, will be fitted ge | ang W. H. 
Allen, Sons, and Co., Limited. The generatirg 
machinery consists of two single-cylinder engines, 
driving dynamos capable of maintaining con- 
tinuously alight 120 16-candle power lamps, The 
cylinders are Qin. diameter by 7in. length of 
stroke, and at 951b. pressure they run at 275 
revolutions per minute. Special care has been 
taken to prevent the compasses being affected by 
electric currents in their immediate neighbour- 
hood. In the main saloon, music-room, smoke- 
room, &c., frosted bulbs will be fitted, the base 
being tastefully surrounded with a cluster of 
leaves in electro-plate, the whole arrangement 
being most pleasing to the eye. A special feature 
of the installation is the use of armoured flexible 
cable for the portable lights in the engine-room 
and on deck, which will afford reliable protec- 
tion against damage, should the wires become 
twisted or left to chafe against the hatch 
coamings. The engines, which are being 
constructed by Messrs. Thomas Richardson and 
Sons, Limited, are the largest yet built in the 
Hartlepools, and have been designed to suit the 
requirements of the heavy Atlantic trade. The 
diameters of the cylinders are 32in. 54in., and 
90in., by 66in, stroke, on the three-crank triple- 
expansion principle, with a steam pressure of 
190 lb. per square inch. The high-pressure 
cylinder is fitted with a piston valve, and the 
intermediate and low-pressure with double-ported 
slides, the cylinder supports consisting of massive 
cast iron divided columns, A separate centri- 
fugal pump is employed for circulating water 
through the condenser, and the air pump is of 
Edwards’ design. In lieu of the ordinary feed 
pumps worked from the main engines, a complete 
set of Weir's engines and pumps will be fitted, 
and the various auxiliaries in the engine-room 
include large Pulsometer for pumping ballast 
tanks, Owen’s feed donkey and fire pomp, Mori- 
son’s combined evaporator and winch condenser. 
The propeller is of the variable pitch type, the 
blades being of manganese bronze by the Man- 
ganese Bronze Company, London, Steam is 
supplied by two double and two single-ended 
boilers, the latter being in the centre and arranged 
back to back, either serving as an auxiliary in port. 
The boilers are fitted with Morison’s suspension 
furnaces and Henderson’s rocking fire-bars. On 
leaving the ways she was named Victoria by Lady 
Furness, Prior to the launch a number of friends 
were entertained to luncheon at Tunstall Court 
by Sir Christopher and Lady Furness, 





THE PATENT JOURNAL. 


Condensed from *‘ The Illustrated Oficial Journal o, 
Patents. 


Application for Letters Patent. 
*,* When inventions have been “ communicated ” the 


name and address of the communicating party are 
printed in italics. 


20th July, 1897. 
sas oe VaLve for PNeumaTic TrREs, J. and H. Brown, 
Lor 





mdon. 
17,150. Sasu Fastzners for Winpows, J. T. Jones, 


London. 

17,151. Drivinc Mecuanism of Cycizs, T. H. Wenman, 
London. 

17,152. Cycie Brake, J. W. Baxter, London. 

—, Prorectine Device for Books, H. C. Cottier, 

mdon. 

17,154. Or-B 7RNERS, A. Graetz, London. 

17,155. Makinac Taimmincs of Braips, H. Grote, 
Germany. 

17,156. Brusnes, R. B. Shepherd, London. 

17,157. Drawmne of Topes, A. C. Wright, London. 

17,158. Ececrric Batteries, W. Rowbctham, London. 

17,159. Brake Mecuaniem for Cycies, R. Werner, 
London. 

17,160. SHors, A. Pike, London. 

17.161. Execrrotys1s of Sats, J. 
London. 

17,162. Toot Steet Bar, W. F. Beardshaw and J. 
Beardshaw and Son, Ltd., London. 

17,163 Manuractore of Lacine Hooks, E. Kempshall, 


Hargreaves, 


ndon. 
17,1¢4 Rotary Eyoines or Pomes, G. B. Shepard, 


mdon. 

17,165. ConsTRucTION of RatLway VEHICLES, A Rapp, 
London. 

17,166. Hanpies for VeLocipepes, B. F. Taylor, 
London. 

17,167. Batt Bearinos, H H. Lake.—(G. Wood and A. 
Milne, United States ) 

17,168. Cycte Brake, H. H. Lake.—(The New De- 
parture Bell Company, United States.) 

17,169. Mitky Juice cf Ceaeats, A. F. Llobet, 


London. 

17,170. Pistor Firrnc Mecuanism, H. W. Gabbett- 
Fairfax, London. 

17,171. Batt Turninc Macuinegs, E. Rivett and D. 
Hunt, London. 

17,112. Fasteners for Boor Laczs, E. D. Heincmann, 
London. 

17,173. Dyerinc Textite Fasrics, H. H. Lake.—(D. 
Mattei, Italy.) 

17,174. A Toy, W. Liebe, London. 

17,175. GLass-SPREADING Furnaces, A. J. Boult.—(J. 
B. Fondu, Be'gium ) 

7,176. Axve Boxes, M. L. J. Hillestrom, London. 

17,177. Harr Pins, G. H. Rayner.—(W. P. Dorton, 
India ) 

2lst July, 1897. 


17,178. PARALLEL Ru ers, J. C. Dobbie and G. Hutton, 
mdon. 
17,179. PassENGER Ticket Puncn, A. Sievers, Glou- 
cester. 
17,180. Spoon Rest, W. Simpson and I. Walker, Liver- 
1. 


ool. 

17 tsi. Caste Wincues. J. E. Stewart, Derby. 

17,182. CvcLe Frames, G. Smart, Birmingham. 

17,188. Meruop of Prope.iine Cycizs, A. M. Velluet, 
London. 

17,184. Deracninc Sprnpies of Cycixs, T. D. Bell, 


York. 

17,185. Ksorrinc Mecuanism, A. McGregor, Man- 
chester. 

17 186. Emposstne Letrer Copyine, H. Piquet, Port 
Talbot, Glamorganshire. 

17,187. Cuain Lusaicator, C. E. Corbitt, Chorley, 


ancs 

17,188. Pweumatic Tire for Cycies, W. 8. Shreeve, 
Shrewley, Warwick. 

17,189. Eae Opener, G. Carter, Bradford. 

17,190. Pounctinc Macuinges, A. and A Turner.—(H. 
H. Turner, United States ) 

17,191. Buanxs for Taste Kyire Braves, G. Clark, 
Sheffield. 

17,192. ManuractureE of Suutrtuss, J. A. Slater, Man- 
chester. 

17,193. Sappies for Cycizs, 8. Boddis, Wolverhamp- 
to 


n. 
17,194. Means for C.EantnG Fire Hose, M. Cassidy, 
Manchester. 
17,195. WaTerproor Fasrics, H. Markus and G. B. 
Behrens, Manchester. 
17,196 ORNAMENTATION of Fapaics, H. Markus and G. 
B. Behrens, Manchester. 
17,197. Lappgrs, J., W. L., and G. H. Barstow, 
London. 
17,193. Cieanine Cycies, W. Higginbotham, Maccles- 
field, Cheshire. 
ag Carpinc Enornes, J. Hampson, Keighley, 
orgs. 
17,200 Tires, J. W. Smallman, Camp Hil Grange, 
near Nuneaton. 
17,201. Watch Guarp, F. R. Hudson, Camp Hill 
Grange, near Nuneaton. 
17,202. Reversistt Seep Harrow, W. R. Ladkia, 


at 

17,208. Ratsinc Sash Winpow3;, I. Taylor, Attercliffe, 
Sheffield. 

17,204. Gas and Om Motor Enerngs, J. Southall, 
Worcester. 

17,205. Canp.esticks, W. Carter, Birmingham. 

17,206. Locks, C. R. Heckford and H. Eagrall, Wol- 
verhampton. 

17,207. Toy Puzzte, P. J. Jackson and E. Elliott, 
Whitley, R.8.0. 

17,208. BrusH for CLEANSING Saucepans, W. A. Green- 
lade, Bristol. 

17,209. Automatic Meters, C. G. Beechey and A. T. 
Wright, Liverpool. 

17,210. Insotes, J. Y. Johnson.—(The [ileal Innersole 
Company, United States.) 

17,211. Paper-Hotpine Devices, E. A. Trussell, 


Glasgow. 
17,212. Socks for Boots and SHors, W. Lenker, 
London. 
17,218. WHEELS for VEHICLES, D. Hillcoat, Glasgow. 
17,214. Pistons, J. and R. Derbyshire, Longton, 


Staffs. 

17,215. Smokers’ Accessorigs, G. Grice and Co., Ltd., 
and R. Holden, London. 

17,216. New TuMBLER Bearinas, J. W. Pettinger, 
Sheffield. 

17.217. ComprnaTion Bir and Counrersink, C. Sills, 


ndon. 
17,218. SincLE TRIGGER ARRANGEMENT, J. Dickson, 


Ow. 

17,219. SUBMARINE ScavencerR, W. Richardson, East 
Ham, Essex. 

17,220. Hypravtic Lirts, C. G. Woodford, East Ham, 


Essex. 

17,221. Locatinc Punctures in Tires, A. Martyn, 
London. 

17,222. Dress SLEEVE STRETCHERS, T. M. Cannon, 


ndon. 

17,223. Fotp1nc Pocket Corkscrew, W. G. B. Sweet, 
don. 

17,224. Arr-TIGHT SToPPERING Device, V. Grablowitz, 
ndon. 

17,225. Taste for Piayina Carps, G. H. Shepherd, 


ndon. 
17,226. Motor Carriaces, H. A. Lamplugh, London. 
17,227. Avorpine Sea CoLuisions, A. Svorono.—(Z. 
Courcoumely, Russia.) 
17, po LuaGaGE or Bicycte Laser, E. 8. Copeman, 
ondon. 
17,229. Propucina REPRESENTATIONS, F, W. Shipman, 
London. 
17,230. Nautica, Levet Fioor, E. M. Price, Ilfra- 
combe, 








17,231. rlook-aND-EYE FasTeninec, A. M. M. Harper, 
London. 

17,232. Removinc Skin from Nout Kervyets, O. G. 
Lepper and 8 Lloyd, London. 

17,283. Cu1L~ Moutp for Castine Suarts, F. Kirsten, 

plogne. 

17.934. TueEaD Protector for Sprvninc Macutnegs, C. 
Egloff, Cologne. 

17,235. Lapres’ Skirts for Cycitina, C. J. Ross, 


London. 
17,236. WirRE ANNEALING Furnaces, C. Heuckeu, 


mdon. 

17,287 Evastic Tires fur Waeets, H. F. Bromhead, 
London. 

17,238. Cycte Wueex Rims, A. M. M. Forbes and E. 
W. Sloan, London. 

17,239. Pweumatic Tires, F. Shaw.—(W. D. McNeil, 
Natal ) 

17,240. Bicycizs, F. Shaw.—( WV. D. McNeil, Natal ) 

17,241. Prorecrion of Banks of Rivers, G. 8. Zanetti, 


mdon. 
17,242. Currinc Devices for Woop, R. W. Little, 
Live 1. 
17,243. a J. O. O’Brien —(E. Poillon, France ) 
17,244. Cuairs, R. Gibbs, London. 


17,245. Detacuine Hooxs, T. F. and W. Walker, 
London. 

17,246. Liguip Essence, J. E. Lyndall and L. R, Orr, 
mdon. 


17,247. Scuprers, J. Wright, London. 

17,248. CrvematooRaPpHic Apparatus, A. Darling and 
A. Wrench, London. 

17,249. Daums for Dryinc Matt, H. Raetzzll, 


London. 
17,250. Grae, R. Haddan.—{ Messrs. Mare and Scherd- 


ing, —. 

17,251. SMALL-aRMs, E. Zappert.—(Bergmanns Indus- 
triewerke, Germany.) 

17,252. Drivinc Apparatus, H. H. Lake.—(S. Kunkl 
and G. Pino, Italy.) 


22nd July, 1897. 
17,253. Non-ExHaUsTING Enoine, &., G. L. Fry, 
Bristol. 
17,254. Metat Mats, 8. 8. Crisp and H. Grice, 
London. 
17,255. Fixine, &c., Pneumatic Tires, J. Coleman, 
mdon. 
17,256. Beiis for Vetocrpepes, J. Wakefield, Notting- 
17,257. SypHon Fivusninc Cisterns, J. C. Jones, 
Guildford. 


17,258. CyCLE-LOCKING ARRANGEMENT, G. W. Mohrstii it, 
Birmingham. 

17,259. Doc Muzzte Manvuracture, C. Willis, Mar- 
chester. 

17,260. Covers, P. Drummond, Glasgow. 

17,261. Puritryinc Sewaae, J. B. Petrie, Milnow, near 


Rochdale. 
17,262. Jan and Borrte Covers, J. R. Swift, 
it. Ni 


5 eots. 

17,268. Prttar, H. J. B. Holland and J. A. Leigh, 
Blackburn. 

17,264. French Winpows, G. 8. Heath, Barrow-in- 


rnace. 
17,265. WHeret Brake, W. Speakman, Newto.-le- 
Willows, Lancs. 
17,266 Srartine Switcues of Motors, F. G. Robinson, 
Live 
17,267. Socket for Hotpinc Canpizs, J. H. Atkinson, 
Leed 


8. 
17,268. Carryina Away Dust, J. Bridge, Accrington 
Lan 


cs. 

17,269. Means for Preventinc the Racine cf 
Screw Propetiers, M. Blair and H. Parkinso., 
Manchester. 

17,270. Cans, G. A. Billingt m, Liverpool. 

17,271. Rutarsine CLorHes in Position, H. A. de V. 

aclean, London. 

17,272. Packxine Toot, J. Bradbury, Deepcar, rear 
Sheffield. 

17,273. Mops, W. C. and S. McKim, Glasgow. 

17,274. VentiLator, H. Igel, F. H. Young, and J. D. 
Richardson, Newcastle-un-Tyne. 

17,275. Socks, J. A. Robertson and J. H. Howard, 
Peterborough. 

17,276. ArracHMENTS for Buttons, L. Pickard, Scar- 


borough. 
17,277. Axtes of Ramway Carriacss, J. Korbuly, 


russels, 

17,278. Curm~ey Stopper, E. and A. Prébandicr, 
russels. 

17,279. Brake, P. Pinchaud, Brussels. 

17,280. Horsz Buister, 8. G. Levis, Dunmanway, 


Cork. 
17,281. Macuine for Stroprinc Razors, G. Bestun, 
Cork 


rk. 

17,282. Bicycies, G. T. Holmes, London. 

17,288. Derectinc Leakace, W. Macgowan and L. 
Barlow, London. 

17,284. VenTiLaTinc Lamps, C. E. Masterman, North- 
wood, Middlesex. 

17,285 Drivinc or Gearina Cuarns, C. R. Garrard, 


ondon. 
17,286. Sote Cup for Cycte Pepats, W. Fitzpatrick, 


mdon. 
17,287. Castors, F. Longhurst and J. F. Sargeant, 
mdon. 
17,288. ADVERTISING Device, F. J. Measures and J. P. 
Evill, London. 
17,289. Heat Inpicators and ALarms, W. Bright, 
London. 
17,290. Laprgs’ Hat or Bonnet Case, A. C. Gurney, 
London. ss 
17,291. Busntxc and Faucets for Barrets, V. F. 
Feeny. —(The American Faucet Company, United 
States.) 
17,292 


mdon. 
17,298. Guass Tops, E. Turner and 8. B. Dewhurst, 
Halif 


Bopy Rotiers for Horsgs, D. Power, 


ax. 

17,294. ORNAMENTATION of Fasrics, G. E. Ferguson, 
Manchester. 

17,295. Brxpinc, H. Humphrys and E, T. Broadhurst, 
Manchester. 
17,296. Stamp Canceters, 8. B. Holmes and J. W. 
Milam, London. : ; 
17,297. Fasrics, E. Edwards.—(H. May, jun, Ger- 
many. 

. for Tramway Cars, O. L. Badger, 
London. 

17,299. PHorocraPuic Cameras, H. Wood and 8. Clark, 
London. : 

17,300. Excrves, G. Cuccotti, Fondon. 

17,301. Braces, R. A. Boden, London. : 

17,302. Corron-yaRN, J. Wetter.—(Herberlein and Co., 
Switzerland.) 

17,803. Brakes, J. T. Burnip, London. 

17,804. Curtain Fixtures, H. 8. Davis, London. 

17,305. Hoops, B. B. Lowe, London. 

17,306. ADVERTISING, W. O. Aves, London. 

17,307. TELEGRAPH APPARATUS, J. Daumarie and A. L. 

on, London. 
a Fixing Winpow CaseMENts, W. Mainzer, 
mdon. 
17,3809. BREAKwaTeERS, J. Lewthwaite, London. 
17,310. Trees, G. O. Rimington, London. 


17,311. IscaNpEscent Gas Burners, M. Silvester, 
mdon. 

17,812. Mupauarps, G. Fisher and E. W. Gillett, 
ndon. 


17,318. AMMONIA-DISTILLING Process, H. J. Krebs 


London. ; 
17,814. Motor Venicizs, H. H. Lake.—({W. 4. McGuire, 
United States.) 
17,315. Purirymyc, &c., Sotutions, C. A. Meygret, 


mdon. 
17,316. AccumuLaTors, L. G. Garcia, London. 
17,317. Gas Enarves, E. Petréano and J. Bonnet, 


mdon. 
17.818. Bicycies, G. Williams and A. B. Blackman, 
ndon. 
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17,319. Batrerny Prates, W. J. 8. Barber - Sharkey, 
London. 

17,820. Saretry Stirrup, C. Steenken, London. 

17,221. Cycce Lamp with Revo_usBLe CHIMNEY, E. A. 

chter, London. 

17,822. Kyrrg AtracHMENT for Scaririgsrs, J. Richard- 
son, London. 

17,823. Burrons for Upsousterers, F. Gaunt, 


17,324. STATION Inpicators, A. Haken, Liverpool. 
17,825. VaLve for Tracnrotomy TusBE, W. Heywood, 


17,826. ManuracturE of Fue. Buocks, W. B. Hartridge, 
ondon. 
17,227. Furr Biocks, W. B. Hartridge, London. 
7,328. YeLLow Azo Dye Srurrs, O. Imray.—(The 
me vormals Meister, Lucius, und Briining, Ger- 
many. 
17,329. Meta Boxes, T. L. Carbone and E. Cooper, 
London 
17,830. Barometric ALARM, R. Pearson, London. 
17,831 Wire Casinc, R. Pearson and G. D. Dennis, 
London. 
17,332. Compustion of Gas, R. Pearson, London. 
17,333. Licutinc Gas, W. Whitington and H. B. 
Sheridan, London. 
17,334. Woop Pavine, J. Déri, London. 
17,335. Rarcuet Dritt Houipers, W. C. C. M. Meier, 
London. 
7,336. DispLayina ScreEns, C. W. Cowan, D. Iles, 
A. Cruickshank, and C. Hindle, London. 
17,387. Corset, R. Stiener, London. 
17,333. APPLIANCE for TREATING RHEUMATISM, S. Safran, 
London. 
17,339. For prne Tastes, B. Coe, Ipswich. 
17,340. Sewonc Macurngs, H. T. Tanner, London. 
17.341 Cycce Hann ix, 8. W. Sherwood and R. Brockley, 
Birmingham. 


23rd July, 1897. 


17,342. Cyvcte Braxz, J. P. Ryan and W. H. Elliott, 
Thurle*, Co. Tipperary. 
17,348. Manvracturinc LraTHeR ARkRTICLES, R. 
Schwarzwald, Manchester. * 
17,344. CorB Fenpers for Hearts, E. A. J. Hooper, 
Birmingham. 
7 245. Bospins, W. V. Wart, E. W. Popp, J. J. Brad- 
ley. and 8. H. Fox, Birmingham 
7 Sprocket Caarns, M. A. H. Rongier, Birming- 
241m. 
17 347. Corrin Pirate Forniture, C. Darrah, Man- 
chester. 
17,348. PatumatTic Trre Manvuracture, T. J. Percy, 
Liverpool. 
7,349. Knives for Cuttrxc Cussse, J. Boyd, Glas- 
ow. 
17,350. Crc.e Frames, W. I. Rogers, Birmingham. 
17.351. Apparatus for InNpicaTiIzG Pressure, H. 
O Connor, Ediuburgh. 
17,352. CHorn, M. F. Gallager, Ca rick-on-Shannon, 
Co. Leitrim. 
17,358. Tospacco Pipzs, P. Hea'y, J. Best, and R. 
Crawford, Dublin. 
17,854. Toy Hoop, A. Howat, Manchester. 
17,355. Securtne SasH Lings, R. B. McVittie, Dublin. 
17,356. Coottne Liquips, W. G. Heys.—(J. Klein, of the 
Machinen und Armatursabrik vormals Klein Schanzlin 
und Becker, Germany.) 
17,357. Pickinc Apparatus, P. Sutton, Manchester. 
17,358. Nut and Bott, J. H. Jackson and D. R. Jones, 
Cardiff. 
17,359. Dinner Prats, M. Bragg, Aldershot. 
17,369. Parnters’ Scrapers, J. Dawson, Sheffield. 
17,361. Treating Marcarine, H. H. Christiansen, 
Glaegow. 
17,362. Carpet Weavina, T. Greenwood, Manchester. 
17,363. Cyvcte Wrencues, J. Reid, London. 
17,8364 Srretcuinac Last for Boots, J. Leclercq, 
Brussels. 
17,865. Rotary Motors, J. B. Dupont - Helbach, 
Brussels. 
17,866. Device for Appinc Ficures, L. Maybaum, 
London. 
17,367. Moonrina Hook, J. Brown, South Shields. 
17,368. Arr Pump, J. B. King and F. R. Pool, Ply- 
mouth. 
17,369. Dainkine Fountain for Brrps, W. H. Sturgess, 
ngton, Staffs. 
7,370. Cycies, W. Morrall and F. E. Wattis, London. 
17,371. Tanks, A. E. W. Browne, London. 
17,372. Batt Bearineas, G. Townsend, London. 
17,373. Fotprnc Pepa Piano, W. Dobson, London. 
—— EXHIBITING ADVERTISEMENTS, H. 0. T, Stephens, 
mdon. 
17,375. Pepa Mecuanism for Cyciz, C. W. Vosper, 
xeter. 
17,376. “‘In” and “Our” Inpicator, W. Millar, 


don. 
17, Page Gun and Carriaceg, W. H. Fitz-Gerald 
Lo 


mdon. 
og with Fotprye Tops, J. and W. Brown, 
mdon. 
17,379. Cuarn Gearine, T. Hewett, London. 
17,380. Spray Dirrcsers, W. Phillips and H. L. 
Symonds, London. 
17,381. Looms for Weavinc Mo.eskins, A. Collins, 
London. 
17,882. Fastener for Lecoines, J. M. Dennison, 
London. 
17,383. SHorp Wrypow Firrines, G. Ash, London. 
17,884. STEAMBOAT PROPELLER, J. F. and A. Devoe, 
Cape Breton, Nova Scotia. 
17,385. VentiLaTors, G. H. Haywood, London. 
17,386. ELECTRO - SUBMERSIVE AMALGAMATOR, A. A. 
Lockwood, London. 
17,887. Winpinc TexTILE MecHanism, J. R. Leeson, 


London. 

17,888. Corn Mecuanism for Meters, J. T. Howes 
London. 

17,389. Fastentnes, C. H. Stanbury, London. 

17,390. Dynamo Exvectric Macuinzs, C. J. Ferguson, 
London. 

17,391. Howp-att for Use on Cycies, 8. Davey, 


ndon. 

17,892. Luccace Carriers for Bicycizs, 8. Davey, 
mdon. 

17,393. Strops, K. J. Braun, London. 

17,394. ApapTaTION of Sappixs, C. D. Hastedt, 


go gaa Apparatus for Paper, G. Jagenburg, 
mdon. 
17,396. Drums, O. Sehmisch, Liverpool. 
17,397. TREaTMENT of Corton Fisres, H. A. Lowe, 
Manchester. 
7,398. Separatinc Merauuic Particuezs, J. Johnson, 
irmingham. 


Birming) i 
17,399. Apprtions to Beer Cask Taps, J. Johnson, 
Birmingham. 


17,400. SELF-aTTacHINe Butrox, E. Grundmann, 
London. 

17,401. TreaTMENT of CompLex Ores, J. Armstrong, 
London. 

17,402. SHIkT,-curF Protector, A. C. Greene, 
Liverpoo 

17,408. BeLts, R. Hagen, London. 

17,404. Sewinc Macuines, H. H. Lake —(7he Inter- 
national Eppler Welt Machinery Company, United 
States.) 

17,405. Preparations for Launpry Purposes, A. J. 
Boult.{Za Société “ Meurice - Save - Simon,” Bel- 
giunr.) 

17,406. Cycixs, C. Aulagnier, London. 

17,407. Bany CarRriaGe ATracuMents, G. H. Fisher, 
London. 

17,408. Buttons, A. J. Boult.—(B. Deville, France ) 
17,409. THERAPEUTICAL CoMPOUNDS, Imray.—( The 
Society of Chemical Industry in Basle, Siitzerland.) 
17,410. Propuctne AxLE RoraTion, Abe 
—(La Société Anonyme pour la Transinission de la force 

par Uelectricité, France.) 

—— Governors, A. 8. F. Robinson, 


ndon. 
17,412. CoIN-FREED Macutne or Game, P, Risley, 
London, 





17,413. Pumps for Inrcatinc Tires, A. G, Hanmer, 


ndon. 
17,414. Trre Covers, A. Hansen and T, Lindgreen, 
London. 
17,415. Automatic Ratway Covup.iines, G. Smith, 
ondon. 
17,416. PELLeTs and Gratns of GunpowpeR, W. Hope, 
ndaon. 


17,417. GuNrpowpErs, W. Hope, London. 

17,418. Saaprne Corks, J. E. Howard, London. 

17,419. Hyprauiic Cement, N. T. Ashton and J. 
Crompton, London. 

17,420. Wire Rorss, G. G. M. Hardingham.— (The 
Firm of Felten and Guilleawme, Germany.) 

17,421. NaILInc Macuing, F, Lee, London. 

17,422. Horizontat Sawine Frames, C. F. and O. W. 
Lau, London. 

17,4238. CycLe Wuee Hus, H. and P. Weil, London. 

17,424. Boots and Sxors, W. Thacker and W. Leeson, 
Leicester. 


24th July, 1897. 


17,425. TeLEPHONEs, H. Godsal, London. 

17,426. ELEcTRO-MAGNETIC Motors, J. 
Sunderland. 

17,427. Propetytinc Cycies, J. W. Hancock, sen., 

Leicester. 

17,428. Hames for Cottars, Parkes and Gnosill, Ltd., 
and J. Parkes, Wolverhampton. 

17,429. O1n or Gas Enoines, J Grove, Birmingham. 

17,430. Fupae or Lare Nsws Box, C. Davies, Man- 
chester. 

17,431. Csertisa Roses for Lamps, A. Watson, Bir- 
mingham. 

— ADJUSTABLE SpaNNERS, R. F. Hall, Birming- 

am. 

17,433. Biastinc Apparatus, T. and G. 8S. Holmes, 
and R. W. Stewart, Liverpool. 

17,434. TRanamitrinG Device, A. Barr and W. Stroud, 
Glasgow. 

17,435. Bean Cutrer and Mincine Kyire, A. H. Pep- 
perill, London. 

17,436. Busxs and Sree, Stirrener, J. 8S. Blair, 
Manchester. 

17,437. Supptyrve Arr for Furnaces, J. J., T. F., and 
J. W. Meldrum, Liverpool. 

17,488. Optica, LANTERNS, A. Sweetser, London. 

17,439. Lientinc Carriaces, T. Thorp and T. G. 
Marsh, Manchester. 

17,440. SpRinG ADJUSTMENT for SapDLEs, J. Tomlinson, 
London. 

17,441. Toy, T. Childs, London. 

17,442. Hanp.es for Fites, H. Ringel, Germany. 

17,443. BicycLe Support, E. Bellach, Berlin. 

17,444. Propuctinc Srarcn and Gtuten, J. Keil, 
Berlin. 

17,445. PerpercvcaL CaLenpar, T. D. C. Leveritt, 
Brighton. 

— MerTALuic Fenpers and Curs3, T. W. Adshead, 


P. Jones, 


Du ey. 

17,447. Squerzme and Dryine LeatuHer, D. Wright, 
London. 

17,448. Storinc ACETYLENE Gas, &c., R. F. Carter, 
London. 

17,449. Sprinciess Hose, G. A. Anderson and J. A. 
Davenport, jun., United States. 

17,450 Kart Jorr, J. Downs and L. Babcock, United 
States. 

17,451. Exectric Licnt Apparatos, A. Richter, 
London. 

17,452. Dvgeinc TeXcILE Mareriacs, J. Smith, Liver- 
pool. 

17,453. Tupes, J. O. M. Parker, Glasgow. 

17,454. Cure or Reiger of Toornacue, F. G. Hibbert, 


17,455. Macuixe Bert Fastzners, W. H. Chase, 
London. 

17,456. Presectires, W. H. Bell and W. I. Reed, 
London. 

17,457. TrrE Vatves, G. H. F. Schrader, London. 

17,458. Crock Bearinas, A. Ingram, London. 

17,459. Gear Wueert for Cycies, J. J. Prentice, jun., 
London. 

a gma &c., J. MacNab and A. Essinger, 

ndon. 

17,461. ConvERTIBLE CycLE, J. C. Woodbriige and J. 
W. Money, London. 

17,462. Borrom Brackets for Cycius, J. V. Pugh, 
London. 

17,463. CoLLApsIBLE CARDBOARD Box, E. Stern, Liver- 


pool. 

17,464. Distnrectine, W. Loebinger, London. 

17,465. LaBELLING and Wrappine Tins, H. W. V. 
Wilson, Liverpool. 

17,466. CoIn-FREED Apparatus, W. H. Harvey, 


17,467. Borries and Stoppers, C. W. Clayton, London. 

17,468. BicycLe Pepat Cuips, G. A. Wheeler, London. 

17,469. TyPE-FoUNDING APPARATUS, F. Wicks, London. 

17,470. TRANSFORMER SwitcH APPARATUS, A. Schlatter, 
London. 

17,471. ELecrricaL Furnaces, C. D. Abel.—{Siemens 
and Halske, Germany.) 

17,472. Musicat Brock Games, E. A. Fletcher, London. 

— Opssect Lesson Key-Boarps, E. A. Fletcher, 

mdaon. 
17,474. Caczs, C. Osborn, London. 
17,475. Cootine Gases, Forbes, Abbott, and Lennard, 
d, and L. Gaster, London. 

17,476. Frowers of Sutpaur, R. H. Davidson and the 
United Alkali Co., Ld., London. 

17,477. Makino Howes in Girpers, H. John, London. 

17,478. Douste Pitz Fasrics, J. Reixach and H. Scott, 


mdon. 

17,479. Preventine Fravup in Botties, G. H. Grapes 
and A. O’Brien, London. 

17,480. Trz Cups, G. H. Grapes and A. O’Brien, 
London. 

17,481. PLarrep Woven Faprics, O. Pastor, London. 

17,482. AceTyLENE Gas Generators, N. Reggiani and 
A. Chrisini, London. 


26th July, 1897. 


17,483. Mountine HanDLE-Bars, 8, Greenwood and W. 
Taylor, Liverpool 

17,484. Brakes, J. Sanders and E. D. Hopcroft, 
Kidderminster. 

17,485. VenicLeE WuexEts, W. Brierley.—(C. Slomka, 
Germany.) 

17,486. Crank, A. Bodding, London. 

17,487. Knire, B. Dantzig, London. 

17,488. AsBestos SuNPRooF Hetmets, W. N. Blount, 
Punjab, India. 

17,489. Acruatinc Sprnpues, R. B. and J. Sharp and 
Sons, Dundee. 

— 7 Hanpies, J. E. Vos.—(A. Weed, United 
tates 

17,491. Pweumatic Tires, J. Moseley and B. Blund- 
stone, Manchester. 

we i Pickers for Weavine Looms, H. Hind, Brad- 
or 

17,493. Sroxers, J. J., T. F., and J. W. Meldrum, and 
F. Clayton, Liverpool. 

17,494. Canopy SHIELD and Protector, R. T. Warren, 
London, 

17,495. Trres, J. W. Beattie, Glasgow. 

17,496. SHUTTLE-CHECKING Mortons, B. and H. Dearn- 
ley, Manchester. 

17,497. MerHop of Curtinc CHENILLE, D. Vaughan, 
Bradford. 

17,498. INCANDESCENCE GENERATOR, W. L. Clark, Hull. 

17,499. Pranororte Sconces, H. G. Millier, Weston- 
super-Mare. 

17,500. Motor Bett, H. Mather, Lindley, near Hud- 
dersfield. 

17,501. Crank for Drivine Cycies, L. J. Marks, Man- 
chester. 

17,502. Pyeumatic Tires, J. Moseley and B. Blund- 
stone, Manchester. 

17,508. Cycie Pepat Hues, H. W. L. MacW. Bourke, 


ndon. 
17,504. Greasinc Macutng, J. Lewis and J, H. Lones, 





17,505. Apusustina Swine Mirrors, W. A. Sagar, 
Bradford. 

17,506. Cigar, Marcu, and Carp Cass, N. G. Arratoon, 
Manchester. 

17,507. Frre-tienrers, J. E, Walsh.—(#. Steenberg, 
Denmark. 

17,508. BrusHes, C. Kleyer, Germany. 

17,509. Jornts for Courtine Tuntne, G. E. Hoey, 


Barnsley. 

17,510. Sckewine Macutnes, H. Igel and F. H. Young, 
Newcastle-on-Tyne. 

17,511. Hanp SHovet Brave, C. N. H. E. Webb, 


Dorset. 

17,512. SotusLe Extracts of Tea and Corres, A. Searl, 
Sidcup. 

17,518. SHow and ADVERTISING Carbs, J. A. Davies, 
London. 

17,514. SHow and ApveRtrisinc Carbs, J. A. Davies, 


17,515. SAFETY Srarr Batt Nosrxa, E. H. Craven, 


ndon. 
17,516. Motion of Sewina Macutines, T. H. Howard, 
ondon. 

17,517. Brakes, E. F. Harrison, London. 

17,518. Ciarioners, 8. A. Chappell.—{J. B. Allert, Bel- 
gum 

17,519. Couptinos, D. T. and V. V. di Guiseppe, and 
T. G. F. Tomaso, London. 

17,520. Vatves for Pneumatic Tires, J. Maxfield, 
London. 

17,521. "Arc Lampa, J. Wetter.—(Llektrizitiits-Actien- 
gesellschojt vormals Schuckert and Co., Germany.) 

17,522. TRANSFERRING Motion and Power, F. J. Beau- 
mont, London. 

17,528. Coin-rREED ELEctTRIC Meter, F. J. Beaumont, 


n. 
17,524. Imiration of Scirpus Grass, G. Walker, 
London. 
17,525. HousgeHoLp Recepracirs, A. Miller, London. 
17 526. Fur Hats, W. D. Zerffi and F. G. Riedel, 
London. 
Liverpool. 
17,528, Sprine Jacks, J. E. Kingsbury.—(The Western 
Electric Company, United States.) 
17,529. Exrracts for Tanninc, H. H. Lake.—(L. 
Dufour, Italy.) 
17,530. Brakes, H. Seck, London. 
17,531. TrouseR's Stretcuer, H. E. Smith, London. 
17,582. Wueets, T. W. Smith, London, 
17,533. Ggar, G. R. Blot, London. 
17,584. Boxes, A. Winter, London. 
17,585. Point Protectors for Pgnciis, F. Chambers, 
London. 
17,586. ARMOUR Prates, C. F. Flodqvist and C. G. 
Anderson, London. 
17,587. Beps, J. F. Dowling, London. 
17,588. Propuctna Imitations, F. R. A. Sundell, 
London. 
17,589. Drawine Orr Liqurps from Tins, G. C. Nobile, 
London. 
17.540. Execrric Licur Firrines, &c., H. Lea, 
London. 
17,541. Propuction of Feit, G. Kréuter, London. 
17,542. Ores, D. M. Hyman, London. 
17,543. Suprortina the Arms and Bopy, A. E. Evans, 
London. 
17,544. Maize Suectinc Macuine, D. Young.—(4. 
Casali, Italy ) 
17,545. Circuit Ciosinac Device, C. A. Hollstein, 
ondon. 
17,546. Transport of Cycies, P. Neumann, London. 
17,547. Wueezs, J. Liebhold, London. 
16,548. Or Can, J. H. Hulings, West Virginia, United 
States. 
17,549. Moutpinac Macuine, H. P. Hearder, Ply- 
mouth. 
27th July, 1897. 
17,550, Botts and Nurs, R. Kidd and H. E. Frame, 
Macclestield. 
17,551. CLeaniInG INTERNAL Surraces, R. Harburn, 
Southwick, Sunderland. 
7,552. HANDLE Bars, R. Harburn, Southwick, Sun- 
derland. 
17,5538. Tires, G. A. Marsden and J. Newton, Stoke- 
upon-Trent. 
17,554. Support fer Crcres, W. J. O. Smith, Great 
Yarmouth. 
17,555. Creanina of Bicycte Hvurn3, W. Compton, 
Gloucester. 
“— Wixp Motor, J. Sellars, Filkins, Lechlade, 


los. 

17,557. Rartway Foo Sienaxs, C. Williams-Williams, 
jun., Hereford. 

17,558. New Cycte Caretaker, M. A. Weir, Kingston- 

ames, 

17,559. CoLLAPSIBLE CARDBOARD Boxgs, A. H. Steven- 
son, Manchester. 

17,560. Cray Pipes for Topacco Smoxine, W. N. 
Christie, Edinburgh. 

17,561. Work Supports for Maxine Boots, J. W. 
Brooks, London. 

17,562. Meratyic Frenpers, H. E. and E. O. Newey, 


Dudley. 

17,568. Brakes, Campion Cycle Co., Ltd., and &, 
Wootton, Nottingham. 

17,564. Seats, E. J. Spence, Manchester. 

17,565. Propucine Pictures of Movina OpJects, E. 
Sandow, Manchester. 

— Pires for Maxine Bar Iron, L. Davies, Liver- 
pool. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 





581,178. Curren Heap, S. J. Shimer, Milton, Pa.— 
Filed August 18th, 1896. 
Claim.—(1) As an improved article, a cutter head 
formed with circular bit seats alternately described on 
different circles from a common centre, and alter- 
nately inclined inwardly and outwardly and forwardly 
and rearwardly of the axial line of the head, and the 
seats which are formed with their centres on the 
circle more remote from the axis of the cutter head 
being smaller than those formed with their centres 
upon the circle nearer said axis, substantially as 


581178 ] 





described. (2) As an improved article, a cutter head 
having a flange formed with circular bit seats + se 
one or both sides, and the seats upon either 
side alternately described upon different circles 
m a common centre and alternately inclined 
inwardly and outwardly and forwardly and rearwardly 
of the axial line of the head, and the seats which are 
formed with their centres on the circle more remote 
from the axis of the cutter head being smaller than 
those formed with their centres upon the circle nearer 
said axis and said seats formed with bolt holes at 
alternately unequal distances from the head centre 
and inclined at right angles to the faces of the bit 








Gloucester. 








580,369, CHAIN-GEaR ror VEHICLES, J.D). Buliz and 
G. Reiter, Cincinnati, Ohio.—Filed August 241), 
’ 


1896. 
Claim.—(1) The chain band herein deseri! 
sisting of alternate links as follows: (iret tin 
composed of two opposite triangular plates havin, 
er eee studs at their apexes an 
(second) a link having an upwardly - Projectin 
sprocket and connecting the we of plates betweee 
and in the line of their bases, substantially as get 
forth. (2) Ina chain driving gear the combination of 
a grooved driven pulley; a chain band having q 






rest bearing in the groove of same, and lateral 
ep on the chain bard engaging the side walls 
of the groove ; and a driven chatn passing in a bight 
in the groove of the driven pulley seated upon and 
engaging the chain, band substantially as set forth, 
(3) In a chain driving gear the combination of q 
grooved pulley, a loose guide collar carried in the 
groove of said pulley, a chain band carried over 
and resting upon said collar between the walls of 
the — said chain being provided with radial 
sprockets, and with lateral sprockets engaging in 
recesses of the outer walls of the Leong and an 
a link driving chain carried around the pulley on 
the back of said chain band and engaging the radial 
sprockets of the latter, substantially as eet forth. 


580,380, Supportinc Means For ELEctric Raitway 
Supp.y Conpuctors, H. P. Davis, Pittsburgh, Pa, 
—Filed June 10th, 1896. 

Claim.—(1) A support for crossover and branch con- 
ductors for electric railways comprising a plate pro- 
vided with a plurality of radial grooves, a cap-plate 
and means for clamping the conductors between the 
said plates. (2) The combination with a plurality of 


580,380] 








crossovcr or branching supply wires ‘0° «lectric rail- 
ways, of asupport therefor consisting of two separable 
parts between which said wires are located, and mean- 
for clamping the wires between the said parts at any 
desired angle to each other. (3) A support for electri: 
railway conductors comprisiag a plate or disc pro- 
vided with a series of radial grooves for the reception 
of the conductors, a cap-plate or ring provided with 
perforated lugs or ears and means for clamping the 
conductors between the said plates. 


580,398. Sevr-o1tine DrRitt, P. J. Hoenscheid, Akron, 
Ohio.—Filed October 7th, 1896. 

Claim.—(1) A drill having an oil conduit leading 
from its point to its shank and terminating at the 
shank in an annular groove, in combination with a 
collar surrounding the shank and having a set screw 
projecting into said groove and a tube supplying oil 
to said groove and held in proper relation thereto by 





said collar, for the purpose specified.} (2) A drill 
having an annular ve about ite shank, a diametri- 
cal hole through it terminating at each end in the 
annular groove, and a diagonal hole whose entrance 
is within the said diametrical hole and whose exit 
is into a covered channel beginning at a point on the 
shank below the annular groove and extending to or 
_ bs hig working point of the drill, substantially as 
esc le 


580,475, Evecrric Rivetine APPARATUS, B. Thomson, 
Lynn, Mass.—Filed June 14th, 1889. 

Claim.—In an electric riveting apparatus, the com- 

bination with a transformer whose secondary is a bar 

or rod, of a metallic anvil secured to and supported 











upon one tei minal of said bar, and a metallic heading 
tool mounted opposite to the anvil upon the other 
terminal of said bar, substantially as and for the 





seats, substantially as described, 





purpose set forth, 
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THE CHICAGO DRAINAGE CANAL. 
By Frank W. Skinner, M. Am, Soc, C.E. 
(Continued from page 127.) 

Tue incline conveyor system—Figs. 9 and 10—was 
arranged and operated exactly like the bridge system 
above described and similarly constructed, except that in 
place of the elevated bridge a pair of trussed triangular 
girders—Fig. 11—were substituted ; one side of the girder 
was horizontal and mounted on wheels, and the side next 
the spoil bank made a very obtuse angle with its base so 
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| and sometimes with combination trusses having wooden | dropped it on the belt which, was driven at a speed of 
posts and top chords and iron diagonals and bottom | 400ft. per minute, and was unloaded by mee of a 
chords. From two to four conveyors of one or the other | vertical steel-plate scraper set diagonally across it at any 
of the above described types were used on each contract | desired position on the bridge. The average daily out- 
section when they were in service. They required from put of this plant was 300 to 800 yards, and fifteen men 
fifteen to twenty men in all to operate the shovel and | were required to operate it. 
conveyor, and handled up to 800 yards of spoil in 10; The cantilever bridge conveyor—Figs. 13 and 14—was 
hours on the average, according to the character of the | the most costly and gigantic apparatus on the canal, and 
excavation, the amount always being limited by the | was absolutely novel in itsdesign. It consisted of a huge 
capacity of the steam shovel. — | pin-connected steel bridge 640ft. in extreme length, the 
Lhere were two other principal methods of ‘earth con. | middle section of this bridge spanned the canal and was 
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that the apex made by its intersection with the third side 
—on which the dump car track was carried—overhung 
the top of the spoil bank at a height of 40ft. or 50ft. The 
dump cars were drawn to the top of the girder or incline, 
and then automatically locked intoa short revolving section 
of track called a tipple. This was then released and 
revolved about 100 9 and the contents of the car 
dumped out of its open front end. The revolving sec- 
tion was then pulled back to the original position by 
a counterweight, locked there, and the car released to 
return to the pit, all automatically. Both bridge and 
incline conveyors were made sometimes with steel trusses 















Fig. 19 


veying; the belt conveyor and the cantilever bridge. , supported on cars 320ft. apart, one of which travelled 
The former—Fig. 12—consisted simply of a slightly con- along each bank. At one end the truss overhung the 
caved 22in. endless rubber belt, transverse to the canal | track and was heavily counterweighted ; at the other end 
axis that extended across the bottom of the pit, up one | the truss rose to an apex overhanging the spoil bank 90ft: 
slope on to the top of and across a removable bridge | high. From the bottom of the bridge was suspended by 
spanning the spoil bank—a total distance of nearly 506ft. | adjustable wire ropes a stiff framework of which the bottom 
The excavation was made by a steam shovel working | was shaped to theexact contour of the finished cross section 
transversely, and every time it completed a cut across | of the canal, to which it lay parallel and very close. In 
the canal the belt system was moved forward to corre- | this framework were two railroad tracks, one just above 
spond. The shovel bucket dumped into the hopper of a the other, and on the tracks ran the wheels attached to 
brickmaker’s granulator whose revolving knives cut the | and supporting a series of shallow flat: steel pans about 
stiff clay up into lumps 6in. in diameter and less and | 6ft. square that formed a huge endless conveyor belt, reach- 







































148 





THE ENGINEER 


Aue. 13, 1897 








ing across the canal, passing around a sprocket wheel 
at the apex above the centre of theYspoil bank, and 
returning back underneath itself to the point of start- 
ing. The sprocket wheel was turned by a powerful 
rope drive extending to the engines at the other end 
of the bridge, and operated the conveyor pans, those in 
upper tier of which were right side up and received 


—_—.. 
——== 


way, by driving longitudinal stopes the full width of the | stroke was 6}in., and the cylinder was 3$in. in diamete; 


canal, with working faces from 10ft. to 14ft. high and | Drill bars came in lengths of 2ft. to 14ft. 
The specifications required that the rock | the starter or 2ft. drill was 3in., and 
sides should be cut perfectly smooth and vertical by | length decreased by jin. 


160ft. long. 


‘‘ channellers,” a development of a quarryman’s machine, 


which is in principle similar to a locomotive steam drill, | better results. 
whose longitudinal motion, combined with the drilling, | mately 





the earth and carried it to the end of the truss, where they 
dumped it on the centre of the spoil bank as they reversed, 


Spoil 





Cantilever Conveyor 


produces a continuous slot instead of a single hole, the | 


machine, Fig. 15, constantly travelling slowly back and 


Steam Flow 
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and returned bottom side up underneath the loaded ones. | 
The excavation was done on a working face which consisted | 
of a steeply-inclined transverse bank across the canal, | 
extending from the original surface of the ground in a | 
uniform slope to the finished bottom of the canal. A | 
large side hill steam plough, operated by wire cables, 

started at the top of this bank and ploughed one cut 30ft. | 
wide off from the face in successive furrows 30in. by 10in. 

back and forth all the way to the bottom, at a speed of | 


forth and deepening the slot or channel which is cut just 
outside the track. It could be placed as close as 6in. to a 


vertical wall. The cutting tool, which had either a Z-shaped | 
edge, or consists of a row of diamond-pointed square | 
bars clamped together, was attached directly to the piston 
of a steam cylinder that overhung the side of the truck 
on which the boiler and locomotive gear were also set. 
The cylinder has a 10in. stroke, and was adjustable 2ft. 
vertically by a feed screw ; it struck about forty blows a! 
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The diameter of 
: each successive 
The cutting edge of a drill bay 
was usually a + or an X, the latter usually gave the 
The daily expense of a drill was approxi. 
5°25 dols. when run by steam and 5°10 dols 
by compressed air, repairs and blacksmithing not 
included. Onsome sections two rows of holes were drille 
across the channel, thus making one blast of about fifty 
holes. The holes were filled with dynamite, and an entire 
series across the canal was fired simultaneously by an 
electric current. The blast broke up the ‘rock 
fine enough to allow the greater portion of it to be 
loaded into the skips or cars used for conveying it to the 
spoil bank, but some of the largest pieces had to be again 
drilled and blasted. Blasting was done almost entirely 
with 40 per cent. dynamite. Exploding was done both by 
fulminating caps and fuses, and by caps, wires, and 
electricity. The latter was considered the better method 
because of the explosive forces being exerted more nearly 


| simultaneously, and because of the increased safety to men, 


The dynamite was used in cartridges about 6in. long and 
1hin. thick, weighing ? lb. each. From ten to twenty-five of 
these cartridges were loaded and tamped in each hole, the 
percussion cap being about in the middle. In firing with 
electricity two wires ran from each cap or exploder to 
the surface, and there connected in series with wires from 
all the other holes. The two end wires lead off to 
battery at a safe distance. By this means the whole 
working face, 160ft. wide, was blasted at oneshot. From 
0°6 lb. to 1°2 lb. of dynamite were used per cubic yard of 
excavation. 
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Completion of Rock Work 





100 to 200 per minute. The slope was so steep that the | 
earth thus detached rolled down and fell into the conveyor | 
pans at the bottom, thus requiring theoretically no hand | 
work. Obviously the lowest portion of the cut would be | 
below the pans, and therefore unable to fall into them; 
and an auxiliary machine was made to be attached to the 
plough and take this material up, elevate it by an endless 
belt conveyor driven from the plough rope, and dump it 
into the pans. An average quantity of 1100 yards was 
excavated and removed in ten hours by this system with 
twenty-five men at a cost of about 5500 dols., and im- 
provements were expected to increase the capacity 50 
per cent. The machine was twice wrecked, once by a 
wind storm and once by an accident breaking the truss. 
Its original cost was about 32,000 dols., and if it had had a 
sufficient quantity of suitable material to excavate and 
favourable conditions it would probably have proved a 


profitable machine, as its construction undoubtedly was | - 


a brilliant and courageous undertaking. 

On one section the loaded dump cars were drawn by 
mules to the foot of the bank, and when released ran by 
gravity over a short length of track, between whose rails 
was a small pit, into which a small car could run on a 
narrow track and be low enough for the dump car to pass 
above and clear it. This small car was attached to a 
wire cable which led up to the top of the spoil bank, 
took a few turns around the capstain head of a hoisting 
engine, and was attached at the other end to a loaded 
car that acted as counter-balance to the first one, and 
ran up and down the slope on a parallel track. The 
car in the pit had a short vertical post projecting from 
its framework, and when it was pulled up by the engine 
its post engaged a cross beam in the bottom of the dump 
car and pushed it before it to the top of the spoil bank, 
where it was run off and dumped and returned to the 
canal by another track, while the push car went down for 
another load, and soon. This system was so simple and 


easily operated thatit proved very efficient and satisfactory. 
The rock was all excavated in substantially the same 








Fig. 16 
minute, and commenced with a tool 2in. thick and 2ft. 
long. This was replaced successively by tools each 2ft. 
longer and jin. narrower than the preceding as the slot 
deepened, until its maximum depth of 14ft. was attained. 
The channellers cut an average of 65 and a maximum of 
190 square feet of wall surface daily, and required two 
attendants each ; cost about 12 cents per square foot. 
The first work done after stripping the earth, &c., from 
the surface of the "rock was to jeles the sides of the 


canal by channelling along their lines, and thus making 
first the finished wall surfaces. 





After the channellers 




























Most of the rock sections were equipped with steam 
air compressing plants, and delivered the air at a 
pressure of 60 1b. to 80 lb. through a 6 to 2in. pipe that 
extended along the canal bank with frequent branches 
and flexible connections for drills, pumps, and hoisting 
engines. Where steam was used for the drills they were 
supplied from locomotive or vertical portable tubular 
boilers. The rock was a soft limestone occurring 
uniformly in nearly horizontal strata from 1ft. to 4ft. in 
thickness, which split out very well, and left generally a 
regular bottom, and by some care in quarrying produced 
ag large dimension stone 
or building the retaining 
walls that were required 
where there was earth or gla- 
cial drift. overlying the rock 
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blasted stone was loaded by 
hand, some of it into dump 

















Excavating Cuts Both Ways 

Typical Progress of Rock Excavation 
Fig. 16a 

had slotted the sides of the first slope a transverse row 
of holes, Fig. 16, was drilled about 6ft. back from the face 
of the work, 8ft. from centre to centre, and to a depth 
2ft. greater than that of the bench under excavation. 
The sizes of the holes varied with the character of the 
blasting material used, but the general custom was to 
make them 2in. at the bottom. Each drill cut for a 
depth of about 30in., and was then replaced by one of 
greater length andless diameter. These machines struck 
about 500 blows per minute under a pressure of 60 lb. to 
701b., and drilled. from 60 to 100 lineal feet a day. The 
total weight of 9 drill was about 900 Ib, Its maximum 
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cars which were drawn out of 
the pit by locomotives up 
long slopes, or by hoisting 
engines up short inclines, but 
chiefly into steel pans or 

buckets called skips that were 
hoisted out of the canal and dumped on the spoil bank, 
either by cableway conveyors, by cantilever conveyors, or 
by high-speed tower derricks with very long booms. All 
three types of apparatus were continuously movable on 
tracks parallel with the axis of the canal. 

A cable way—Figs. 18 and 19—consists essentially 
of two towers supporting a carrying cable which passed 
over the tops to anchorages which are movable with the 
towers, and of the trolley, bucket and hoisting machinery, 
and auxiliary ropes. The cable way used on the canal 
differed from any previous installations in that its towers 
were made easily and continuously movable, and in that 
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yrovided with an aérial dump, designed by the 
engineer who invented and developed most of its other 
distinctive features. These modifications greatly in- 
creased its efficiency and capacity, and insured its pro- 
fitable use under the severe conditions and in the strong 
competition that revailed. The location of the spoil 
banks was generally such that one tower travelled on 
the berm close along one edge of the canal and the other 
one on the other berm, several hundred feet beyond the 
opposite edge, both of them 15ft. or 20ft. behind the work- 
ing face they served, so that the buckets or “‘ skips” of 


it Was } 


were suspended light frames that supported the hoist and 
dumped cables which passed through them. When the 
trolley was moving toward the head tower, a horn pro- 
jecting from the front side of it engages these frames, and 
successively lifts them and carries them along toward the 
tower. When the trolley runs out, in the opposite 
direction, it carried these frames with it, and the cables 
all rendered freely through it, the button cable passing 
| through a separate slot. At intervals of about 100ft., 





fixed stops or ‘‘ buttons ’’ were encountered on the button 
cable, and distributed the frames at regular intervals. 

















Fig. 15—STEAM CHANNELLER 


broken stone were hoisted from the channel, pulled 


towards the farthest tower—called the head tower — | 


where the hoisting engine was located, dumped on the 
intermediate spoil bank which the cables spanned, and 
returned for another load, and so on; but it might have 
been equally well arranged to operate a spoil bank on both 
sides, and haul the rock in either direction. For a 700ft. 
span, the length commonly used on the canal, the main 


cable was 2}in. in diameter, made of crucible steel, with a | 


hemp canter, and had a breaking strength of 310,000 lb.* 


Cable way : j 


The buckets or skips were made of riveted steel plates, 
74ft. x 73ft. x 14ft. deep, with a capacity of nearly two 
place yards, and weighing 2300 lb. empty. They were 
suspended horizontally by a three-part chain attached at 
the middle of the closed end and on both sides near the 
other oropen end; and an auxiliary chain was also attached 
to the closed end and to the three-part tackle of the dump 
cable, so that the operation of the latter might, at will, 
be made to elevate the closed end of the bucket and 


—relatively—depressing the open end, discharge its | P 
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Tt had a versed sine of 35ft. and was anchored with a dead 
load of about 100,0001b. at each end. It was proportioned 
throughout for an 18,000 Ib. load, with a factor of safety of 
four to six. Upon this main cable the three-wheel trolley 
travelled, and was traversed across the canal and spoil bank 
by an endless fin. cable, which took several turns around 
one of the drums of the hoisting engine, the other drum 
of which operated the jin. hoist rope that with a three- 
part tackle depended from the trolley. A jin. cable, 
called the “‘ button cable,” was parallel to the main cable 
and just above it; and from it, at intervals of about 100ft., 








* Five or six cubic yards of rock carried was considered a reasonable 
lift for the main cable. 





contents. The dump cable and hoisting cable were wound 
in and out on the same drum; therefore, they nominally 
raised and lowered both ends of the skip uniformly and pre- 
served itin alevel position ; but if the dump cable was made 
to run faster for a moment, it pulled the closed end of the 
car up higher and dumped it. The wooden towers were 
from 7Oft. to 90ft. high, strongly braced, supported on 
thirty-two wheels and connected by solid platforms to the 
anchorage cars that carry rock ballast. The hoisting 
engine was designed to lift eight tons at a speed of 300ft. 
per minute, and to convey it along the cable at a speed of 
1000ft. per minute. At most of the cableways nine skips were 
employed, with four men to each skip, or a total of thirty- 





six men for loading the broken rock. There were also 
three men who were constantly employed in hooking the 
skips on to the chains hanging from the fall-block of the 
cableway. The larger rocks were chained to the hook of 
the fall-block and taken out in the same manner as in 
quarries. The motions of the load were controlled by a 
signal-boy, who communicated with the engineer by a 
series of electric bell signals. The cost of operation of 
the travelling cableway was figured at 15°28 dols. for one 
ten-hour shift, in which from 400 to 600 yards of rock may 
be handled which have been loaded into the buckets at a 
further cost of 61dols. The cableways cost about 
15,000 dols. each, and the twenty that were used on the 
canal were purchased outright by the contractors. 


(To be continued.) 








LITERATURE. 


Organic Chemical Manipulation. By J. T. Hewrrt, M.A., 
D.Sc., Ph.D., &., Professor of Chemistry in the East 
London Technical College. Whittaker and Co. 


Tue author of this little book on organic chemistry 
has produced a work that should be of considerable use 
to teachers of chemistry. The descriptions of the ap- 
paratus and the various methods of organic analysis are 
very good. The chapters upon the use of Beckmann’s 
apparatus for the determination of the molecular weights' 
of substances by means of the boiling point and of the 
Raoult freezing point method are particularly clear, and, 
as far as we can remember, no better description has 
ever appeared in any text-book intended for elementary 
students. The usual methods of ultimate organic analysis 
are also well explained, many small but important details 
which make all the difference between success or failure 
being carefully described and insisted upon. We think it 
@ pity that the now well-known and much-used Kjeldahl 
process was not described among the methods of deter- 
mining nitrogen. Dr. Dyer has shown (Jour. Chem. 
Soc , p. 811, 1895) that the process may be often used 
with advantage in organic research; and in the commer- 
cial laboratory it has almost superseded every other 
method for the determination of organic nitrogen. The 
contents of the work are divided into two parts: Part I. 
deals with the purification and analysis of organic sub- 
stances, and Part II. Preparations of organic substances. 
In Chapter I. the author deals with crystallisation from 
various solvents, meeting points, distillation, fractional 
distillation, and sublimation. Chapter II. is upon quali- 
tative and quantitative analysis. Chapter III. upon 
equivalent weights, vapour density, molecular weight, &c. 
In Chapter IV., entitled ‘‘ Estimation of special groups 
of atoms in organic compounds,” the student is in- 

structed how to determine the hydroxyl and the methoxyl 
groups. In Part II.,Chapter V.—Compounds of the fatty 
acids—we start with the hydrocarbons and the prepara- 

tion of methane, ethylene, ethylene dibromide, and ace- 

tylene is given. Next the alcohols, ethyl iodide, acetone, 

nitro-ethane, &c., are studied. Under ethyl iodide the 

method of taking the density of liquids by means of the 

pyknometer is explained. Section III. deals with the 

monobasic acids and their derivatives—acetyl chloride, 
acetis anhydride, acetamide, aceto-nitrite; then the 

dibasic acids are treated upon in a similar manner, fol- 
lowed by “ esters of fatty acids,” ‘‘ aldehydes,” ‘‘ ketones 
and ketonic acids,” ‘‘ hydroxy derivatives of ketones and 
aldehydes ;” under cane sugar, this section also con- 

tains a description, of the method of determining mole- 

cular rotation by the use of the polarimeter, the difference 
between and the meaning of dextro and Jevo rotation is 
clearly explained. Chapter VI. contains exercises upon 
the preparation of the ‘ aromatic hydrocarbons and their 
derivatives,’ such as benzine, nitro-benzine, aniline, 

acetanilide, &c. upon nitration, reduction of nitro-com- 

pounds, diazo-compounds, and hydrazines, sulphona- 

tion, phenols, aromatic acids, aldehydes, ketones, and 

quinones. 

We note with satisfaction that Dr. Hewitt’s work is 

written without any examination syllabus in view. It is, 

in fact, the right sort of book for those who desire to 

gain a real knowledge of practical organic chemisty, 

without which the study of this branch of science is not 

only useless, but unattractive. The appearance of works 

of this kind is encouraging, and leads one to hope that in 

the future more attention will be paid to a thoroughly 

practical knowledge of organic chemistry rather than to 

the mere acquisition of book knowledge. We venture to 

think, however, that the student whose only object is to 

ass an examination in this subject will derive immense 

benefit from this little work if he will only carefully work 

through it. But for those who are ambitious to become 

real chemists and to add to our knowledge of this most 

interesting science, and thus to fit themselves to become 

directors of our chemical industries, no better training 

could be devised than the careful preparation and analysis 

of the various substances described by Dr. Hewitt, which 

should lead the student on to the more fruitful and 

seductive field of research—an object much to be de- 

sired. We have more than enough of the “ examina- 

tion” men already; what we need is the well-trained 

chemist, not the man who knows everything that has 

been done in the past, but the man who can think; in 

other words, the original investigator. We congratulate 

the author upon having produced a work which we feel 

sure will be of great service to many teachers of prac- 

tical chemistry. The book is well printed and adequately 

illustrated. 





An Elementary Treatise on Heat and Heat Engines. By 
W. C. PoprpLEweE tt, Assoc. M. Inst. C.E. The Technical 
Publishing Company, Limited, Manchester. 


Tue study of the theory of heat engines is probably the 
most difficult subject the student of mechanical engineer- 
ing is expected to deal with. In the first place, itis essenti- 
ally mathematical, even in its most elementary treatment, 





calling not only for that general mechanical use of figures 
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which all students must know, but, further, for that 
intuitive grasp and spirit of mathematical evolutions which, 
after all is said and done, are only given to the few. In the 
second place, several of the most important doctrines of 
thermodynamics are impossible of actual, tangible, and 
visible proof, or mechanical demonstration. Itis to a 
very large extent the science of figures only, which may— 
more, perhaps, by good luck than cunning—happen to 
tally with the facts, when some day a beneficent Provi- 
dence sees fit to let us have the handling of them, but 
which at the present time are continually the subject of 
controversy and debate. A letter which appears in our 
correspondence columns to-day sufficiently emphasises 
this remark. We do not wish, however, to be under- 
stood to say that all the thermodynamic laws are open to 
question. Farfrom it. Indeed, we might go so far as to 
say that none of them are doubtful, as long as the con- 
ditions which they specify are adhered to. It is the 
conditions which are doubtful. 

In the face, then, of these difficulties, the appearance of 
any book which helps to make smooth the path of the 
stumbling wayfarer, any lantern, howsoever dim unto 
his feet, is to be welcomed. The stout little volume 
which lies on the table before us will, we think, unques- 
tionably be found useful in this way. It is the re-edition 
of a series of articles which appeared in an esteemed 
contemporary, The Practical Engineer. Commencing 
at the very beginning of the subject with which he has 
to deal, the author proves and makes sure, so to speak, 
the foundation upon which he wishes to build. The first 
few chapters are devoted to the study of those phenomena 
of heat which have a direct and important bearing on the 
subject inhand. The nature and measurement of heat, 
its mechanical equivalent, the specific heat of gases, and 
such like, are the titles of the various parts which briefly 
but adequately take the student over old ground and 
make him ready for the greater depths of thermo- 
dynamics. Then come a few chapters on the theory of 
the use of compressed air for purposes of power trans- 
mission. Next, hot air engines are brought forward, when 
the same fluid as before is the medium of power, but in 
this case is used hot instead of at a normal temperature. 
Then come oil and gas engines, where, besides the 
physical changes due to heat which take place, chemical 
reactions have to be considered. Then comes the steam 
engine, “last in order, as being the most difficult form of 
heat engine to fully master.” No one will quarrel with 
this arrangement, which is systematic and progressive. 

It is unnecessary to follow the book very closely. 
There is nothing very novel presented in it. The object 
which Mr. Popplewell has aimed at has been to present 
the existing facts and theories of thermodynamics in a 
readily intelligible form, and all his readers will, we think, 
freely admit that he has succeeded in doing this almost 
as far as it may be done. The subject, of course, is not 
one that lends itself beyond certain limits to spoon feed- 
ing. Mathematics of not the most elementary nature 
are absolutely requisite to the explanation of many 
theories involved which, as we have hinted above, are 
only mathematical ; but the author has kept the mathe- 
matics as simple as possible, so that they should be 
within the comprehension of any diligent and intelligent 
student. The volume is one which we have pleasure in 
commending to the attention of those engineers who 
wish to gain a clear conception of the elementary laws 
of the heat engine, and yet are not sufficiently furnished 
with physical and mathematical law to read the classical 
works on the same subject with much benefit. 





SHORT NOTICES. 


The Art of Tracing. By E. W. Fritchley, architect. Bombay: 
Printed at the Education Society’s Steam Press, 1896,—This thin 
little volume, which it should be noticed has been produced in 
Bombay, appears to contain a good deal of generally useful 
information for the tracer. It is cut up into a number of side- 
titled paragraphs, so that information bearing on any particular 
subject may be found at once. The section on the removal of blots 
and the subsequent repair of the tracing cloth will appeal 
particularly to some draughtsmen. We understand that informa- 
tion about the purchase of the book in this country is to be 
obtained from W. Watson and Co., 7, Waterloo-place, London. 


Appleby’s Illustrated Handbook of Machinery: Section II.— 
Hoisting Machinery. By C. J. Appleby, M. Inst. C.E. London: 
E. and F, N. Spon, Limited. 1897. Price 3s. 6d.—This might be 
described as a catalogue-text book. The machinery described in 
it is, of course, only that made by Messrs. Jessop and Appleby 
Bros,, of Leicester. The purposes to which the various machines 
illustrated — indifferently — are applicable are given, and the 
machines themselves are described in general terms, the principal 
data, such as weight, power, price, &c., being tabulated. It 
should be a handy volums to all persons who use hoisting 
machinery. 


Photography Annual : A Compendium of Photographic Informa- 
tion, with a Record of Progress in Photography for the Past Year. 
1897. Edited by Henry Sturmey. London: Iliffe and Son. Price 
2s. 6d., cloth 33, 6d. net.—This appears to be a sort of universal 
catalogue of all things appertaining to the photographic art, 
together with a number of miscellaneous essays, odd process repro- 
ductions, directories, price lists, &c, It is sure to be appreciated 
alike by professional and amateur, 


The Shippers’ Guide to South and East Africa. With coloured 
railway map. 1897, Compiled and edited by W. D. M. Cotts, of 
Niven, Mitchell, and Cotts, Johannesburg, &c, London: Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited. Price 5s, net.—This 
is a new book. It contains ) pga of tariffs, rates, and means 
of transport, with a good deal of other useful matter, It has a 
good map of the South African railway system. 


The Process Year Book for 1897. Vol. III. Conducted by Wm. 
Gamble. London: Penrose and Co. Price 2s, 64.—This is a fine 
specimen of printing and paper with a good deal of interesting 
matter. The illustrations are some of the best of their kind. 
Bat we wish that some one would perfect a relief process block 
that could be well printed on other than the highly-glazed papers 
now in use, 








MADRID EXHIBITION OF SPANISH INDUSTRIES, 1897. — The 
department of Science and Art has received, through the Foreign- 
office, a copy of a despatch enclosing a translation of a royal 
decree for the holding of an Exhibition of Spanish Industries in 
the Palace of Arts and Industry, Madrid, this year, The exhibi- 
tion will be opened on October 20th. 


IRON AND STEEL INSTITUTE. 





Tue first paper read on Wednesday morning was one 
by Professor Honoré Ponthiére. 

The President said that this paper was one which could 
neither be read nor discussed to advantage in the limited 
time at their disposal. He would ask the secretary to 
read an abstract. 


‘“THERMO-CHEMICAL STUDY OF THE REFINING 
oF Iron.” 


The Journal of the Iron and Steel Institute contains two papers 
on the application of thermo-chemistry to the pneumatic refining of 
iron, one in 1889 by Mr. Pourcel on the “ Application of Thermal 
Chemistry to Metallurgical Reactions,” and one in 1895 by Mr. 
Hartley on the ‘‘Thermo-chemistry of the Bessemer Process,” 
The object of the present paper is to explain, as far as possible, 
from existing analytical and thermo-chemical data the phenomena 
which occur during a blow in a converter. The author is not 
oblivious of the boldness of such an attempt, and distinctly dis- 
disclaims any idea of rigorous exactitude. On the one hand, the 
present ignorance of heats of formation of silicates deprives us of 
an important element in the calculation ; and on the other hand, 
the complexity of the metal under treatment and the imperfect 
knowledge possessed concerning the compounds in which the 
different elements exist, have necessitated theses which may 
not be altogether in accordance with facts. Thus no attempt has 
been made to deal with the double compounds, such as silico- 
carbides, the double carbides of iron and manganese, &c., which 
are difficult to estimate, and of which the heat of formation is 
unknown. Even if the conclusions arrived at in this study are in 
harmony with the facts, there is still some uncertainty as to the 
validity of the argument ; and to this reservation the author would 
add the wish that analysis may soon give some method of deter- 
mining the exact composition of pig iron, and that the tables of 
thermal equivalents may contain all the data necessary for dealing 
with this interesting question, 

Analysis of iron treated —A white iron of the following com- 
position is assumed :— 


Silicon, M@2- Carbon. ae. Sulphur. —_ Iron. Total. 
1°00 1°50 3°50 140° 0-01 92°59 100-00 
This metal is suitable for treatment by the B process, 





Conditions under which the elements exist in the tvon.—On account 
of the great heat of formation of the silicides, carbides, a 
and sulphides of manganese,* this metal exists entirely as those 
four compounds in the bath. It may be considered as certain that 
none of the manganese exists in a free state, The phosphide of 
manganese is present in negligible quantities. The iron, which 
forms in pig iron endothermic compounds with carbon, silicon, and 
sulphur, or at least compounds which evolve but very little heat 
during their formation, gives a phosphide of which the heat of 
formation is comparable with that due to phosphide of manganese. + 
It may, therefore, be concluded that the phosphorus of the metal 
is divided between the iron and the manganese approximately in 
proportion to their mass, and that in the case under consideration 
this metalloid is practically only present in the state of phosphide 
ofiron. The iron is only combined with the balance of the silicon, 
carbon, and sulphur, which the manganese is insufficient to absorb. 
The author then gives a great mass of chemical formul, with the 
reactions. 

Order of disappearance oy the constituents during the blow.—At this 
point it is necessary to refer to the well-known deoxidising, car- 
burising, and superheating effects that carbide of manganese} 
adds to the end of the operation, and to seek for its cause. Does 
the burnt iron contain oxygen as ferrous oxide or as magnetic 
oxide? Here follow the equations. 

The author concludes from an exhaustive chemical investigation 
that in the basic process, the phosphorus, which at the end of the 
blow is entirely in the form of phosphide of iron, adds two sources 
of heat to the heat of combustion of Fe;P (921 calories). These 
are due to the combination of the phosphoric acid first with the 
ferrous oxide resulting from the reduction of 
the influence of phosphide of iron according to equation 7, and 
subsequently to the combination with lime. The first of these 
gives 484 calories and the second 2569 calories per kilogramme of 
free phosphorus, and this is the cause of the heating effect. 

Lastly, the addition of manganese reduces the excess of magnetic 
oxide to the ferrous state when it combines with silica at the same 
time that oxide of m: nese is generated, and this causes a last 
accession of heat provided that the matter added is in a fused 
state. The recarburiser at the same time lowers the melting point 
of the bath and increases its fluidity, 





tic oxide under | 


Thermal Treatment of Tri-basic Carbide of Iron, Fe;C. 


reduce part of the etic oxide to the ferrous state, and thug 
diminish the quantity of manganese which would otherwise have 
to be added. . 
Comparison of the Bessemer process with refining.—The old p 

of refining pig iron is comparable with the first stage of the blow 
in an acid-lined converter. In both processes there is the absence ot 
basic slag and strongly oxidising atmosphere, and also the silicon 
is nearly the only substance eliminated. The irons formerly neq 
in the finery contained but little manganese. None of the analyses 
in the author’s knowledge bear upon this assertion, but it ap 
to be the most probable. Manganese, if it did exist to any 
marked extent, would have been partly removed, and the analyseg 


are thor di i f the B 
Finall e author drew a comparison 0 @ Bessemer process 
with puddling and with the processes of Bell and Bender-Krupp, 


There was no discussion of this paper. Mr. Snelug 
said it was far too abstruse to be dealt with offhand. He 
would like, however, to point out that the conclusions 
arrived at were in some respects very much like those of 
Mr. Otteman published nearly thirty years ago. It wag 
not known at that time that CO was produced in g 
Bessemer converter. Experiments carried out by Mr, 
Snelus showed, however, that the heat was so intense at 
one stage of the process that CO, could not exist. He 
held that the author had treated the actions and reactions 
as far more complex than they really were. After a vote 
of thanks, Mr. Saniter read his paper 


‘© On CaRBON AND Iron.” 


S> much valuable work has been done on this subject, in the last 
few years, and so much has been added to our knowledge, that it 
might seem to the casual observer almost superfluous to endeavour 
to throw new light on the problems connected with the relation 
of carbon to iron. But those who have followed closely the 
progress which has been made recognise that there is yet much to 
be learnt. It bas occurred to me that there were several directions, 
old and new, by the investigation of which additional information 
might be gained on this important subject. The directions which 
suggested themselves to me were as follows:—(1) The thermal 
treatment of Fe,C. (2) The saturation point of iron with carbon 
by fusion in contact with excess of carbon. (3) The saturation 
point of iron with carbon = heating without fusion in contact 
with excess of carbon. (4) The etching of pure carbon-iron alloys 
at a red heat, in order to ascertain their structure by means of 
the microscope at that temperature. In the following pages are 
given the results of these investigations, which it is hoped may 
in some small degree assist in bringing to a conclusion some of the 
vexed points in the relation of carbon to iron. 

Tri-basic carbide of iron (Fe,0).— About 20 grammes of Fe,( 
were prepared from a “cement bar,” made from W “Pure 
Quality” steel, containing 1°0 per cent. of carbon. © carbide 
was prepared by the modifications of Binks and Weyl’s method 
described by Arnold and Reed.* The yield of Fe,C obtained was 
14°0 per cent. as against a theoretically-possible yield of 14°5 per 
cent, It was observed, on boiling a portion of the Fe,C thus 
prepared with nitric acid of 1°20 specific gravity, that the coarser 
portion, «.¢., that obtained from the cementite veins, was compara- 
tively insoluble as compared with the fine flakes obtained from the 
pearly constituent. An experiment was therefore made to ascertain 
if this peculiarity might be utilised to estimate quantitatively the 
cementite, and further to ascertain if the cementite thus separated 
had the same composition as the Fe,C obtained from the pearly 
constituent. A weighed portion of the Fe,C was boiled for twenty 
minutes in 1°20 specific gravity nitric acid. The insoluble portion 
was then washed by decantation, dried with alcohol and ether, and 
weighed. Assuming that the carbon in the original bar, exceedi 
0°89 per cent., would exist as veins of cementite, the Fe,C pre 
from the bar—1 ‘0 per cent. carbon—should contain 11°0 per cent. 
of tite; the t actually found was 9°8 per cent., which 
had the following composition :— 








Per cent. 

Garbom on oe te ce oe eo 7°38 

| renee “ie 89°90 
| Not accounted for .. 2°87 
100-00 


The cementite separated was of a bronze colour and was evidently 
partially decomposed, as -was shown by the deficiency in the 
analysis, The deficiency is not, however, much ter than that 
shown by the first batch of Fe,C, the analysis of which—carbon, 
6 92—is given later on. This experiment is, therefore, favourable 
to the supposition that the Fe,C from the cementite and pearlite 
have the same composition. In the following table are given the 
results of the thermal treatment of Fe,C under varying con- 
ditions :— 



































| | 1 | 2 | 8 4 
Wigan | FeaC heated to | FegC heated to| Fe jC heated to | Fe3C fused in 
“pure” FegC normal, aboyt 1000 deg. C about 800 deg. C.|about 1000 deg. C. magnesia in 
cement bar. and cl | in atmosphere | in atmosphere of | atmosphere of 
in cold water. | of nitrogen.t | nitrogen.t 
lst series. | 2nd series. 2nd series. lst series. (|lstseries2ndseries| 2nd series. 
Silicon Trace | a _ _ ans ae pit bes 
ilica.. |. Nil 0-09 at s = we ae = 
Phosphorus 0-008 0°004 -- —_ ~<e ine = ae 
Sulphur 0°014 _ — _ _ _ _ 0°05 
Manganese 0°16 0°15 _ _ —_ _ es — 
___ AS Ae ee — 91°10 91°80 92°6 93°4 93°0 92°7 95°40 
Loss on heating in nitrogen — 1°48 1°35 _ — _ - _ 
Not accounted for.. .. .. _ 1°05 0°44 1°05 | 0°23 0°63 0°88 _ 
Total carbon .. sii eis” = 1°0 6°92 6°68 6°13 | 6°12 6°13 6°20 4°27 
Graphitic carbon .. .. .. .. Trace 0°19 0°22 0°56 | 0°40 2°50 2°41 3°05 
Combined carbon (by difference) 1°0 *5°94 *5°95 5°57 5°72 3°63 3°79 1°22 
| a 
Combined carbon (by colour) .. .. .. _ | -- _ _ - 3°58 _ 
Molecular ratio of total carbon to iron .. _ 132°82 1;2°94 1:3°24 1:3°27 1:33°25 1:3°20 1;4°80 
Molecular ratio of combined carbon to | ioe 
iron.. ee tee ae ae ee _ 1:3°28 1:3°31 1:3°55 1:3°49 | 1:5°49 1:5°25 | 1;16°61 





* Allowance made for carbon hydrate. 


+ The ven pe (and argon) was prepared by passing air over heated copper and then through pyrogallate of soda solution. 


thoroughly dried before coming in contact with the FegC. 

Comparison of the acid and basic processes.—In comparing the two 
processes, it is seen that in the acid process the high percentage of 
silicon and the absence of lime cause the first stage to bs ver 
hot, much hotter than in the basic converter. On the other hand, 
as oes or is practically absent, and hermore as it is not 
oxidised at all, the heating due to the elimination of phosphorus 
at the end of the blow is absent. This heating in the basic pro- 
cess decreases to zero when there is an abundance of slag to take 
up a considerable part of the heat. A comparatively cold charge 
is to be feared less in the acid than in the basic converter, use 
hot iron from a cupola surcharged with coke ensure a good blow. 
Lastly, the two consecutive heatings in bath in the dephosphorising 
process show that it lends itself more advantageously than the 
acid method to the use of free carbon as a substitute for part of 
the ordinary recarburiser, As a matter of fact, the temperature 
is so high that powdered coke or carbon briquettes can easily 


* According to Troost and Hautefeuille in their ‘‘ Etude calorimetrique 
sur les carbure’, les siliciures, et les borures de fer et de manganese,” 
Annales de Chimie et de Physique, 5th series, vol. ix., 1876. 

+ Loc, cit, ' 

t The eupebentiog of the bath, which has been found by Le Chatelier 
to be about 60 deg. Cent., is especially noticeable when the additions are 
made in a molten state. Cold ferro- ese requires for melting 








t of heat equal ri to that disengaged arisin, oan 
an amount of heat equal or superior to t or "4 
the reactions of the elements. 


It was also 


The heating in No. 1 experiment oocupied five minutes, the Fe,C 
being enclosed in a copper tube. In’ Nos, 2, 3, arid’4 the heating 
occupied half an hour, Nos, 2, 3, and 4 were allowed to cool down 
slowly in stu. : 

The second preparation of Fe,C shows 0 °44 per cent, unaccounted 
for, and a loss on ignition in nitrogen of 1°35 per cent., and 
contains practically the theoretical quantity of carbon. After 
ignition, all the experiments show more or less unaccounted for. 

is probably vitiates to some extent the ratios of carbon to iron, 
as it seems probable that this ‘‘unaccounted-for” portion may be 
oxygen which has combined with the iron during the preparation 
of the Fe,C. It is interesting to note that the impurities found in 
the cement bar are also in the Fe,C prepared from it, in practically 
the same proportions, thus showing that these impurities are 
disseminated equally throughout the Fe,C and the Ferrite. 
Nothing peculiar was observable to the eye during the heating of 
the Fe,C in nitrogen ; but after allowing to cool, and removing the 
boat, it was found that the Fe,C had become matted together like 
felt, The gases evoked during heating had a smell of hydro- 
carbon, which is confirmed by the loss of carbon in all. cases when 
the carbide was heated. It eng erage Ben in Experiments 1 
and 2 very little graphitic carbon has mn liberated, while in 


* Journal of the Chemical Society, 1894, p. 790. 
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Sand 4 increasing quantities of graphite are formed ; that is to 
say :— 


Graphite, 
per cent. 
When heated to about 800 deg. C. 
and slowly cooled .. .. .. .. Little graphite is formed 0°40 
When heatei to about 1000 deg. C. 
and chilled Little graphiteisformed .. 0°56 


When heated to about 1000 deg. C. 


and cooled slowly .. .. .. .. Much graphite is formed 8°45 
When fused at about 1400 deg. C. and 
cooled slowly .. .. .. .. +. Most graphite is formed 8°05 


After these experiments were completed, I discovered that a 
somewhat similar investigation had been carried out on Fe;C by 
Mylius, Foerster, and Schoene.? These investigators state that 
heating Fe;C to a red heat does not alter it, which differs from my 
experiments. They also melted the carbide, and obtained a button 
containing 4°36 per cent. carbon, as against 4°27 per cent. in my 
experiment, They, however, state that the button was white, with 
a radial structure like spiegeleisen, while my button was grey, and 
contained 3°05 per cent, graphite. Possibly these differences may 
be due to the fact that the carbide used by Mylius contained 
11 per cent, manganese, while mine only contained ‘15 per cent. 


Saturation point of iron with carbon by fusion in contact with 
excess of carbon.—This saturation point has been the subject of 
various investigations in the past, amongst which may be men- 
tioned that of Karsten, who says that iron can combine with 
5°95 per cent. of carbon. Percy, however, doubts this, and I 
agree with him ; Riley, who found 4°0 per cent. of carbon as the 
saturation point ; and, finally, Hochstiitter,? who found 4°63 per | 
cent. of graphitic carbon, with 95°13 per cent. of iron, leaving 
“24 per cent. unaccounted for, a considerable part of which was no 
doubt silicon, as the peroxide of iron and carbon used were | 
admittedly not quite pure. In view of these varying and doubtful 
results, it seemed desirable to redetermine this saturation point. | 
My endeavour was to produce a carbide entirely free from silicon. | 
In this, even when using the greatest precautions, I was not entirely 





the centre with grey outside. The white portion did not shade off 
gradually into mottled and then grey, the division being sharp, so 
that the grey portion could be cut and filed away from the white, 
as was done in the case of No. 6 button, the separate portions 
being tested for carbon as follows :— 


White. Grey. 
Total carbon .. .. 3°83 4°06 
Graphitic carbon .. Nil. 3°50 


The proportion was about 1 of white to6of grey. The microscopic 
examination of No. 7 button showed the white portion to consist 
of pearlite and cementite, while the grey consisted of pearlite, 
graphite, and ferrite. . ‘ 
The saturation point of iron with carbon by heating without fusion 
in contact with excess of carbon.—This experiment was made to 
ascertain how much carbon could be taken up by pureiron without 
melting it, and to ascertain if the amount taken up was in 
molecular proportion to the iron. Very pure iron wire, 0 ‘O4in. in 
diameter, was heated to about 900 deg. Cent. for varying periods 


| in a porcelain tube full of charcoal, and at successive stages the 


tube was allowed to cool, and a portion of the wire removed for 
analysis. The following table shows the results :— 


Same after Same after Same after 


























successful, as the following table will show :— . oo wire was kindly sent to me by Mr. Stead. The analysis given 
is his. 
5 No. 2 | No. 3 z | No. 6 \No 7 button. No. 8 
hicgordl button. | button. | No. a. No. 5 button. button. Grey portion button. 
ae Started with | Started with} | "01°, Fused Fe3C.| Started with| of No. 6 No.7 
= wire. | wire. = wire. | remelted. | remelted. 
Total time molten at about 1400° C., 
ig Sage is _ 2} 3} 6} } 8 4} 5} 
Number of times melted - 1 1 2 1 1 2 qd 
f Grey, White, Grey, with ) { Grey, Grey, | 
Fracture — 4. with white | very few patches of +} Grey with white | with white } All grey 
centre | crystalline white J centre centre J 
Manganese copper .. .. .. .. Trace - | - | > _ - - - 
Phosphorus ch Se 86 ae: wie 0°014 - | - _ _ _ —_ — 
> sh Se em ec es 06. Se 0-011 0-013 | _ — 0°05 Nil Nil 0°005 
Sn. ini ioe - ie Trace 0°19 _ 0°07 — 0°024 0°04 0°07 
Iron (by difference). . 99°975 96°31 97°97 95°94 95°43 95°93 95°13 95°19 
Total carbon ..... Trace 3°47 2°00 3°97 4°27 4°03 4°81 4°73 
Graphitic carbon .. .. .. .-. _ _ _ — 3°05 3°00 3°84 4°03 
Combined carbon (by difference) — - 2°00 a 1°22 1°03 0°97 0°70 
Molecular ratio of total carbon to iron - 135°93 1:10°4 1:5°19 1:4°8 1:5°1L 1:4°24 1:4°3 
Molecular ratio of combined carbon to 
SR ae Ae se oe" ew. vous oe _ <= _- 1:16°6 1:20°14 1;21°21 1:29°56 


1:10°4 





All the buttons were allowed to cool slowly in the crucibles. 


Crucible linings—No. 2—10 per cent. lime, 2 per cent. calcium chloride, 88 per cent. pure lamp-black. No. 5, Magnesia (contaminated with 


sulphur). 


It is observable that even a few hundredths per cent. of silicon | 
has a marked effect in increasing the formation of graphitic carbon 
in saturated carbon-iron compounds, and it yet remains to be 
proved whether iron saturated with carbon, and quite free from 
silicon, could liberate graphite. It may, however, be taken for 
granted that 0°04 per cent. silicon—Experiment 7—will not reduce 
the saturation’ point of iron for ‘carbon by, much, and therefore 


Fig. 1 


Nos. 3, 4, 6, 7, S—20 per cent. lime, 4 per cent. calcium chloride, 76 per cent. lamp-black. 


In every case the wire was allowed to cool down in the tube. It 
will be seen from the above figure; the rate at which the carbon wus 
absorbed by the iron, viz.:— 

First seven hours.. 
Second seven hours 
Third seven hours i ae, a8 ” ” ” 
As only 0°16 par cent, of carbon was absorbed in the last seven 


Fig. 2 


+» 1°64 por cent. carbon absorbed. = 
. 2a 


” ” ” as 





Fig. 4 





that 4°81 per cent. is not far off the truth. 
ments 5 and 7 we notice a curious fact :— 
Starting with 
Carbonless iron Carbon, 
FegC (carbon 6°13) Magnesia, 
Tn both cases the fusion was in an atmosphere of carbonic oxide, 
Is the whole of the carbon loss from Fe,C simply expelled, or is 
some removed by oxidation by magnesia, as shown to take place 
under similar conditions with lime by Mr. Stead? Several of the 
buttons, including No. 7—4°81 per cent. carbon—were white in 


Comparing Experi- 


We obtain in metal 
4 > per cent. carbon. 
2 


” ” 


In contact with 








2 Zevts Anorg. Chem., 1896, vol. xiii. pp. 88-58. 
3 Percy, Iron and Steel Institute, pp. 114, 115. 








hours, it was concluded that the saturation point had been reached 
at 2°95 per cent., of which amount 0°53 per cent. was in the 
graphitic state. 

Microscopic examination.—Wire of the first and second period 
consisted of pearlite with bands of cementite extending in all 
directions from side to side. The wire after the third heating, 
while consisting of pearlite, cementite, and graphite—which last I 
was unable to detect with the parsers oa 
the cementite toward the centre, none of the bands extending to 
the outside, thus showing a tendency to form a white nucleus 
similar to that found in the buttons produced by fusion described 
under another head. The outside of the wire was coated with 
graphite, which wascarefully removed before theanalyses were made. 


owed a segregation of | 








| alcohol. 


————————— 
The etching of pure carbon-iron alloys at a red heat 
ascertain their structure at that temperature, by means of 


in order to 
pe A ‘ f the micro. 
scope.—In considering this, the most interesting part ot m : 
it alte to me, ‘that if steel could be etched ata righ ee 
heat so as to show the distribution of the carbon, it would thro: 
valuable light on the controversy which has now raged for 80 id 
years on the hardening of steel. What was required wag a a 
pound readily fusible at a red heat, which would have a selectin, 
action in attacking iron and carbide of iron at that temperat 
In considering what might bo suitable I was vaturally led to think 
of calcium chloride. Oa trying this reagent I was able to obsery 
with the naked eye, that the cementite veins were eaten on 
much more readily than the mass of the metal. Fig. 1 shows thi 
very clearly. The dark bands indicate where the camentite—f'g. C 
veins have been eaten away. Magnification 30 diam, carbon ]-s a 
Method of etching.—The piece of steel is polished in the ate 
manner. Calcium chloride is fused in a platinum crucible over A 
blast blow-pipe. When the fused chloride has reached a bright-req 
heat the piece of steel is dropped in and immersed by shakin 
The crucible is kept at a bright red till the piece of stee] atta, 
that temperature ; after a further fifteen seconds’ heating, the 
crucible is rapidly cooled by dipping the bottom into cold Water, 
The steel is then rapidly dissolved out with water and dried in 
Having thus obtained a reagent which would act 


| selectively on steel at a bright-red heat, the next step was to 


| ascertain what the quantitative action of the calcium chloride was 
| For this purpose weighed portions of very fine drillings of 1+ 


Pureiron* seven fourteen | Twenty-one | 
wire. hours’ hours’ hours’ 
heating. heating. heating. 
Manganese, silicon, copper, Trace _- _ - 
Totalcarbon .. .. .., Trace 1°64 2°79 2°95 
Graphitic carbon .. . _ - - “63 
Combined carbon (by dif- 
ee ee _ — 2°42 
| Sulphur “O11 
| Phosphorus... .. .. “O14 _- - 
| Iron (by difference)... .. 99°975 98°33 7-18 97°03 
Molecular ratio of tots 
carbon toiron.. .. .. _ 1;12°8 1:7°46 1:7°07 
Molecular ratio of com- 
bined carbon toiron . — _ 1:8°55 





carbon and 1°0 carbon cement bar were heated for varying times 
in fused calcium chloride at a bright-red heat, the loss of weight 
and the carbon content of the remainder being ascertained, The 
following are the results :— 





Carbon Carbon | 
Time in fused in drillings | in drillings| Carbon Iron 
calcium chloride. | before ter | dissolved. | dissolved, 
| treatment. | treatment. ‘ 
———ees 
Per cent. Per cent. Per cent. Per cent, 
1 minute | 1°8 *52 | 1°33 9°72 
2 miputes 1°8 ‘ll 1‘7l 13°31 
8 minutes 1°8 “09 | 1°72 19-00 
$ minute 1°0 “90 “16 6°29 
1 minute 10 “68 37 6°58 
1} minutes . 1°0 “51 “53 7°42 





It would appear from these experiments that (1) The cementite 
is dissolved bodily until a certain amount cf oxide of iron jg 
floating in the fused chloride. This is confirmed by Fig. 1, (2) 
The carbon then begins to be removed without further solution of 
iron. This is probably caused by the floating oxide of iron in a 
manner analogous to the removal of carbon by cementing with 
oxide of iron, (3) As soon as the carbon is nearly all removed, the 
iron is again rapidly dissolved. As will be remembered from the 
description of the method of etching, the process was stopped 
before the end of the first period, i ¢, while both carbon and iron 
were being dissolved. A series of pure steels with ascending 
quantities of carbon were now etched by this method. On 
examining them, magnified to 250 diameters, a most interesting 
structure was revealed—a structure which is closely identified with 
the percentage of carbon present. Photc-micregraphs 2 to 6 of 
steels containing from 1°8 to 10 per cent. carbon show fairly well 
the structure as revealed by the microscope. It should, however, 
be mentioned with reference to Figs, 2 and 3 that parts of the 
specimens free from cementite, or to speak more correctly, from 
where the cementite had been, were purposely selected, so that 
they may be considered as steels containing about 0°9 per cent, 
carbon. It will be observed that Nos, 2 and 3 exhibit a very 
characteristic structure, which appears to consist of acicular 
crystals, which show a marked tendency to form triangles, 
No. 4, 0°6 per cent. carbon, shows this acicular structure strongly, 
while in No, 5, 0°43 per cent. carbon, it is only faintly marked, 
and in No, 6, 0°1 per cent. carbon, it is entirely absent. Tbe dark 


Fig. 3 





Fig. 6 





network on all of the plates is the ordinary granular junctions, 
which are well brought out by this method, 

These acicular crystals are, in my opinion, an indication of 4 
definite carbide of iron existing in steel at a bright-red heat ; and 
if, in accord with present theory on the subject, the carbon 18 
retained to a large extent by chilling, in the form in which it 


| exists in steel at a bright-red heat, it follows as a natural 


corollary that these acicular crystals are the hardening carbide 
in steel, As it might be argued that the dark lines on Nos. 2, 3, 
and 4 are lines of carbide or carbon of a different colour, a8 10 
nitric-acid etching, I may point out that they are only shadows 
caused by the facets of the crystals, the whole surface of the metal 
being bright and free from stain. Osmond, who, in examining 
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that microscopic appearance of varying composition known as 
Martensite, and lately alluded to in one of its forms by Sauveur as 
“diluted Martensite,” has discovered triangular shapes which he 
describes as “‘ triangular crystallites of iron,” presumably allotropic 
iron, These triangles ap} to be the connecting feature between 
Martensite and the sat onthe at a red heat, and are, no 
doubt, the triangles formed by the acicular crystals. This natu- 
rally leads us to consider how the allotropic theory stands towards 
this method of investigation. This theory assumes the formation 
of a hard allotropic modification of iron at a bright-red heat, which 
is retained in that form by chilling when there is sufficient carbon 
present, it being assumed that the carbon acts as a brake‘ to 
retain the iron in its hard or 8-condition. Of course this hard 
condition of iron is also assumed to exist in carbonless iron at a 
bright-red heat. 

Before proceeding further, it seems desirable to emphasise tho 
fact that the structure exhibited in the plates was deeply etched 
upon the steel at a bright-red heat; this and the subsequent 
rapid chilling prevents doubt as to the structure being other than 
that a bright-red heat. Now, if the acicular structure obtained by 
etching with fused calcium chloride were an indication of the 
‘* adamantine allotropic modification of iron,” it would be equally 
evident with 0-1 per cent. carbon as with 1°8 per cent. carbon, but 
it is entirely absent. We therefore come to the point that at a 
bright-red heat iron containing 1°0 psr cent. carbon has a totally 
different structure from iron containing 0°l per cent. carbon, and 
that this difference of structure is due to the carbon per se. Like- 
wise in chilled steel we have a great difference in physical 
characteristics between 1 ‘0 and 0°10 percent. carbon, which cannot 
exist without the difference in carbon. This method of investiga- 
tion, while it gives no indication of an allotropic modification of 
iron, gives strong evidence that 0°6 per cent. carbon or upwards 
causes, at a bright-red heat, a radical change in the structure of 
iron, which must be considered as evidence in favour of the 
hardening of steel being due to an attenuated carbide of iron of 
great hardness. Before leaving this part of my subject I should 
mention that, etching some steel containing small quantities of 
aluminium by this method, I was unable to obtain the acicular 
structure, which induces me to believe that aluminium, even in 
small quantities, may have a very marked effect on the state of 
the carbon in chilled steels. Etching by fused calcium chloride 
might yield further information if steels were etched at carefully 
regulated temperatures corresponding with the recalescencs 
_ as I have myself obtained distinct indications of pearlite 

y etching at a dull red. The following table shows the 
molecular ratio of carbon to iron found in the various stages of 
the ens experiments, arranged in descending order of the 
carbon :— 


j | Ratio of Ratio of 
| Total Combined) total combined 
| carbon. | carbon. | carbon tu} carbon 





Description of experiment. 





iron. | iron. 
| Per cent. | Per cent. | 
Fe3C normal a a 6°92 -- 1:2°82 —_ 
” ” i Nee vase’: Goes 6°68 -- 1:2°94 — 
»» heated to1000dez.C. ..| 6°20 — 1:3°20 _ 
»» Chilled from 1000deg.C.; 6°13 — 1:3°24 a 
}, heated to 1000deg C. ..| 6°13 = 13°25 = 
+ »  800deg.C. ..) 6°12 _ 1:3 27 _ 
»» normal i ae ee 5°94 -- 1;3°28 
= G Lig ee 5°95 — 1:3°31 
»5 heated to 800deg.C. ..! 5°72 - 1:3°49 
»» Chilled from 1000 deg. C.| 5°57 — 1:3°55 
Wire fused for 4} hours .. ..| 4°81 — 1:4°24 _ 
=~» 99 5} hours .. | 4°73 — 134°30 -- 
Fe,C es $an hour | 4°97 ‘ 1:48 — 
Wire ” 3 hours 4°03 - RSH _ 
‘i ia 6, hours .. ..| 3°97 — 1:5°19 _ 
Fe © heated to 1000deg. GC. 2.{  — 3°79 ee 1:5°35 
” ” ” | = 3°63 _ 1:5°49 
Wire fused for 2} hours... ..| 3°47 1:5°93 -- 
Wire cemented for 2l hours ..| 2°95 - 1:7°07 — 
os l4hours..| 2°79 — | 1:7°46 — 
a 2lhours..) — 2°42 — 1:3°55 
Wire fused for 3} hours .. } 20 a 1:10°% — 
* ” ” ee a 2-0 _ 1: 10° 
Wire cemented for 7 hours ..| 1°64 _ 1:12°8 -- 
Fe,% fused for 4 an hour x -- 1°22 _ 1:16°6 
Wire fused forShours .. .. _ 1°03 — 1:20°1% 
a » 4 }hours.. .. - 0°97 — 4;21°3) 
‘a 0°70 — | 1:29 


” 


» 5 hours .. 


In considering these ratios with reference to the formation of 
definite carbides of iron, Iam going on the assumption—an assump- 
tion which I think is well justified by observed facts—that molten 
iron contains not graphite, and that as it solidifies the graphitic 
carbon is first liberated, and that the remaining carbon, known as 
combined, then exists either in solution in the iron, or combined 
with it as a definite carbide other than Fe,C, which latter is formed 
as the slowly-cooling mass falls still further in temperature. The 
ratios which seem the more important are given in italics. It will 
be noticed that the ratios for cementite are not quite 1:3, but if 
we assume that the hydrate of carbon present should be combined 
with the iron partially oxidised—as indicated by the unaccounted- 
for portion—and deduct the graphitic carbon from the total, we 
get the following corrected ratios of 1: 2°90 and 1304, average 

:2°97, which confirms the results of many previous observers, 

We now come to the ratio 1 : 5, i.e, 4°l per cent, carbon. E, 
Riley, as already mentioned, found 4°0 per cent. carbon to be the 
saturation point for iron by fasion, In addition to this, in two 
of my experiments by fusion with carbonless iron I have met with 
a halt in the absorption of carbon about this point, i ¢., at 3 97 per 
cent. and 4 03 per cert., while Fe.,C fased expelled its carbon down 
to 4°27 per cent., and heating Fe,C to 1000 deg. Cent. in nitrogen 
reduced the amount of combined carbon to 3°79. The average of 
these results, including Riley’s, give a ratio of 1 : 5*1, which, con- 
side the surrounding circumstances, sesms worthy of atten- 
tion. The next ratio to be considered is that of 1:7-0, The 
saturation of iron by cementation gives a ratio of 1:707. The 
nearness of the ratio to whole numbers is remarkable, but in the 
absence of confirmation by other methods it cannot be regarded, 
at present, as other than a coincidence, 

Ratio of 1: 10°4, 2:0 per cent, carbon. 
In view of the hypothetical Fe,,C suggested by Arnold as being 
the formula for a carbide existing in Jow carbon steels outside of 
the pearlite, it may be interesting to mention the physical charac- 
ter of a metal of this composition made by fusion. te is of such a 
highly crystalline nature that, on breaking it, detached crystals 
drop out, 

c Ratio, 1: 20 and 1: 30, 

In view of Arnold’s hypothetical Fe,,C, it seems worth while to 
direct attention to the last four lines of the table, the ratios vary- 
ing between 1: 16 to 1 +29, They are all residual combined carbon 
ratios after slow cooling of fairly well saturated compounds, 
While, if we take the 0°60 carbon, which gives a definite acicular 
structure with fused calcium chloride, we get a ratio of 1 : 35°4, 
whereas 0°43 per cent. carbon specimen, which does not give a 
definite acicular structure, gives a ratio of 1 : 49°5, 

Ageneral review of the table of ratios shows that carbon combines 
with iron in all ——- up to 4°81 per cent., and that iron pro- 
duces on cooling a decomposition or crystallisation product having 
the formula of Fe,C, There is thus no evidence sufficiently strong 
to indicate the formula of any other definite carbide of iron, In 
conclusion, I wish to record my thanks to Messrs, Arnold, Seaman, 
and Stead for kindly supplying me with samples of steel, and to 
Mr. Stead for valuable instruction in me lo-micrography and 
photo-micrography. 

* As already pointed out by me (Discussion on Hogg’s Pa; uw 
of the Iron and Steel Tostitute, Ne II., 1896), this beske licue we 
act, if it does act, on the pearly constituent, as cementite does not 





harden by chilling, and thérefore carbon ) " 
cont. cannot att a's brake. a ee ee 


The discussion took an abstrusely chemical turn, and 
was only intelligible for the most part to chemical ex- 
perts. Mr. Snelus suggested that as manganese holds 
carbon in solution in much larger quantity than ordinary 
iron, ferro-manganese would be the best material to use 
in the manufacture cf diamonds. He paid a very high 
compliment to the chemist of the Wigan Coal and Iron 
Company for the production of metal with ron | 0°008 of 
phosphorus, and no silicon. The very best tool steel was 
now made by the basic process. 

Sir William Anderson said that they bought steel billets 
for the Woolwich gun factories on the faith of chemical 
analysis, and it never betrayed them. 

Mr. Head pointed out that what engineers wanted was 
a homogeneous metal. That was what the chemists 
should try to produce. 

Mr. James Riley said that whether the metal was 
homogeneous or not, it did not matter so long as engi- 
neers knew, as they did, what the qualities of the metal 
were. 

Mr. Bailey said that attempts to use the electric fur- 
nace to repair broken castings, or to weld up broken iron 
bores, was a total failure, as the metal was made so hard 
no tool would touch it, the metal got carbon from the 
poles of the arc. He tried using wrought poles as bars, 
then the metal was softened instead of hardened, but 
other difficulties arose. 

After a brief reply from Mr. Saniter, other papers were 
read, or rather raced through, a notice of which we must 
hold over till next week. 

The last paper read was one by Mr. Gustavus Charles 
Henning, of New York, on “A Portable Recorder for 
Tests of Metals,” which will be given in another issue. 
Very little discussion followed. Mr. J. A. Aspinall said 
that for such an instrument as the light, portable, and 
cheap, there might be some future. In this particular 
instrument, however, there were four points and pins, 
which would probably cause trouble and give inaccurate 
readings, particularly as the action of the instrument 
entailed a ten-fold magnifying of the results. It would 
be better to take the small elongations of the specimen 
itself direct, and use a microscope. Something like Mr. 
Henning’s instrument had been fitted to the Buckton 
testing machine, so Mr. Henning’s idea was not quite 
novel, 

Dr. Elliott criticised briefly the system of testing 
and taking records dealing with the action of the 
floating weight, and pointing out that it was next to 
impossible that such instruments could keep up with the 
weight so as to give atrueindication. Thus, for instance, 
nickel steel gave a most peculiar and sudden drop. The 
stress diagram rose regularly until a certain point had 
been reached. Then the jockey weight dropped as though 
the specimen had broken, and then came the curve of 
gradual yielding. It was impossible with a jockey weight 
to keep a record of this, because the weight could not 
be traversed fast enough, but with the hydraulic testing 
machine there was no difficulty. 

Mr. Hadfield criticised generally different proposals as 
to the preparation of test pieces. Mr. Wicksteed said 
that the graphic method of recording had the great 
advantage over mere figures that the mind formed from 
the picture a far better idea of what really took place 
than figures alone could impart. He did not hold with 
those who proposed the adoption of what might be termed 
a species of international standard of length and shape for 
test pieces. Different qualities of metal and different uses 
to which the metal was put demanded different sizes 
and shapes of test pieces. In taking results, general 
extension should be separated from the local extension of 
breakage. Contraction bore no real relation to length, 
and general extension always ceased the moment the 
local extension of breakage began. 

Mr. Price Williams confined his remarks to a criticism 
of the action of the Institution in the matter of wall 
diagrams, which never seemed to be used at its meetings. 
This he held to be a great mistake, and his words were 
warmly applauded by those present. 

A few words from Mr. Wrightson, and a brief reply 
from Mr. Wicksteed, who had read the paper in the 
absence of the author, terminated the proceedings, all 
the other papers being taken as read. Some routine 
business was transacted, and then the members and 
visitors went to luncheon, provided in the Park Hall by 
the Cardiff Chamber of Commerce, at 2.30 pm. A 
special train conveyed the members—by invitation of the 
Taff Vale Railway Company—to Penarth Docks, 
returning vid Radyr and Liandatf for the convenience of 
those who desired to visit Melingriftith Tin-plate Works. 
These works are situated within one mile of Llandaff 
station, on the Taff Vale Railway, or four miles from 
Cardiff. The works consist of seven steam and four 
water mills, capable of turning out 6500 boxes of 14in. by 
183in. (124 sheets, 112 lb.) per week, with sufficient 
pickling, annealing, cold rolling, and coating power to 
convert this quantity into finished tin-plates.. There are 
also the necessary smiths’, carpenters’, and fitting shops. 
They are now the oldest works in the trade, and con- 
stitute one of the very few where mills are driven by 
water; steam is used to a limited extent. The weekly 
consumption of steel bars is nearly 400 tons. The work- 
people employed number 475. The works are connected 
with the Taff Vale Railway by means of a siding 1} miles 
a — and are also surrounded by the Glamorganshire 

anal, 

The Penarth Dock has already been described in our 
columns. The dock is now 2900ft. long, with a basin 
400ft. long and a combined water area of twenty-six acres. 
The most interesting feature is perhaps Mr. T. Henry 
Riches’ coaling machine, of which we hope to have more 
to say on a future occasion. 

At the end of the day an admirable dinner was given in 
the Park Hall to the members and visitors by the Taff 
Vale Railway Company. This was followed by a mag- 
nificent ball given by the Marquis and Marchioness of Bute 
to celebrate their silver wedding, in the exhibitio 








buildings. Over 3000 guests were invited. - 





On page 151 of the present issue we illustrate the 
Cramlington Coal Company’s new conveyors, erected 
recently by Messrs. Head, Wrightson, and (o,, and 
ie i in Mr. Wrightson’s paper which we printed last 
week, 








LOCOMOTIVES FOR THE WATERFORD 
LIMERICK, AND WESTERN RAILWay, ' 


Propabiy no railway in Ireland has advanced and jm. 
proved so much in the character of its rolling stock, permanent 
way, &c., during the last decade as the Waterford, Limerick 
and Western Railway, and at present it is undoubtedly tn 
these respects on a par with any of the main lines of the 
country, practically all the coaches and a large proportion of 
the oe having been renewed during this period. Arrange. 
ments have now been made by which the company can build 
its own carriages and wagons. The gauge of the line jg 
5ft. 3in., and it is laid throughout with steel rails of 74 Jb, 
per yard. 

By the courtesy of Mr. J. G. Robinson, the locomotive 
superintendent of the line, we are enabled to illustrate four 
types of new engines and tenders and tank engines lately 
designed by him, and constructed by Messrs. Kitson and Co, 
Leeds. All these — have been designed specially for 
working a line which has on it numerous and comparatively 
sharp curves and a great number of severe gradients. The 
excellent results obtained in actual working have proved 
conclusively that the engines are suitable for dealing with the 
traffic they were designed to move, and are capable of traver. 
sing with ease any of the numerous curves on the line, (f 
these recently constructed locomotives, the tank engines of 
the Castle Hacket type, four wheels coupled with trailing 
four-wheeled bogie, were the first built. This type of engine 
was designed to run the traffic between Limerick, Ennis, and 
Tuan, on which part of the system there are a number of 
fairly sharp curves. The principal dimensions of this class 
of engine are as follows :— 


Diameter of cylinders .. +» 1éin, 
Stroke of piston .. .. .. . 2tin. 
Diameter of coupled wheels .. ft. Gin. 
Diameter of bogie wheels .. . 3ft. Gin. 
Working pressure.. .. .. «» 501d. per sy in, 
Heating surface in fire-box . 88 sq. ft. 

a a tubes .. 780 aq. ft. 
Total heating surface .. 868 sq. ft. 
Gratearea .. .. « 15 sq. ft. 
Tank capacity «se -- 1000 gallons 
Bunker capacity .. ° 4 tons 
Fixed wheel base .. . 7ft. 6in. 
Total ” 21ft. 9in. 
Bogie ” ft. din, 


The weight of the engine in working order is about 43 tons. 

The ten-wheeled tank engines of the Biarney Castle 
type, ic., four wheels coupled with a leading four-whecled 
bogie and a pair of trailing running wheels, fitted with 
traversing axle boxes, were designed for working the traflic 
on the northern section of the line from Limerick to Collooney 
and Sligo and Kerry lines, as the curves are of less radius 
and more frequent occurrence. The principal dimensions of 
this type are as below :— 


Diameter of cylinders .. - Iléin. 
Stroke of piston .. .. .. -. 24in. 
Diameter of coupled wheels . 5ft. 6in. 

a bogie wheels .. .. .. .. 8ft. 6in. 

’ trailing running wheels . 8ft. Gin. 
Working pressure... .. .. .. -- 150 Ib. per sy. in. 
Heating surface in fire-box 88 sq. ft. 

us 99 tubes .. 780 sq. ft. 
Total heating surface .. . 868 eq. it. 
Grate area po taage toe 15 sq. ft. 
Tank capacity 1040 gallons 
Bunker capacity .. -. 1} tons 
Fixed wheel base .. . 7ft. Gin. 

To’ ” 26ft 2in. 
Bogie ” ee 5ft. din. 


The four wheels coupled four-wheeled leading bogie pas- 
senger engines ‘“‘ Bernard” type, with six-wheeled tenders, 
were designed for running the main line passenger trafiic 
between Limerick and Waterford, in connection with the 
Great Western Railway Company’s steamers plying between 
Milford and Waterford. The principal dimensions of these 
engines are :— 

Diameter of cylinders . 


l7io. 


Stroke of piston .. .. .. 24in. 
Diameter of coupled wheels - 6ft. 

a bogie wheels .. 8ft. 6in. 
Working pressure... .. .. 150 Ib. per sq in. 
Heating surface in fire-box 107 sq. ft. 

‘ is tubes .. 887 sq. ft. 
Total heating surface .. 994 sq. ft. 
Grate aren... ue ce oe 17°8 sq. ft 
Fixed wheel base .. .. .. 8ft. 3in 
Total » (engine) .. 20ft. 7in 
Bogie m eet ee oe eel ae 5ft. 6in 
Total ” of engine and tender 39ft. 

Tenders— 
Tank capacity.. 2000 gallons 
Coal capacity .. .. .. 4 tons 
Diameter of wheels . 8ft. 6in. 
Wheel baze Oft. Sin. 


The weight of the engine in working order is 40 ton 12 cwt., 
distributed thus :— 


Bogie wheels .. 14 tons 2 cat. 
Driving whee!s heme 18 tons 10 cwt. 
Trailing wheels .. .. . 18 tons 


The weight of the tender fully loaded is 27 tons 8 cwt., dis- 
tributed as follows :— 
Front wheels .. .. 1. oo 0 
Middle wheels - 8 tons 18 cwt. 
Hind wheels .. ode tee. dso . 9 tons 5 cwt. 
The six wheels coupled goods engines, with six-wheeled 
tenders, are for the main line goods traffic between Water- 
ford and Limerick. They can also be used if required for 
heavy passenger excursion trains, as they are fitted with the 
necessary apparatus for working the vacuum automatic brake 


9 tons 5 cwt. 


on the train. The principal dimensions are :— 
Diameter of cylinders .. o. 37m. 
Stroke of piston .. .. .. -. 24in. 
Diameter of wheels .. .. o- Oft. 2in. -. 
Working pressure... .. .. .. os « «+ «+ 150Ib. per sq. in. 
Heating surface in fire-box .. .. .. «. +. 107 8q. ft. 
” ” tu eee a 887 sq. ft. 
Total heating surface .. oo es 9948q. ft. 
Grate area .. .. «o oo Jv Sag, % 
Fixed wheel base .. « .. 15ft. 9in. 
To ” Re Pe ae eee 
Total ” ofengineandtender .. .. 84ft, 2in. 


The weight of the engine in working crder is 38 tons 13 cwt., 


distributed thus :— 
Leading wheels .. -. .. 13 tons 8 cwt. 
Driving wheels .. .. .. 13 tons 11 cwt. 
TAME: WORMS 00 6s 0s ce ce 11 tons 14 cwt. 
The tenders for these engines are exact duplicates of those for the begie 


passenger engines. 





To enable these goods engines to pass more easily round 
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eo 
a special arrangement of spring gear has been 


the cure’ the leading axle boxes to allow a total side play 


rovided for 


of fin. igning of the different types of engines great 
= ba fo poy Be to the fact that all details as far as 
atten ticable and necessary should be made duplicates of 
. Prenother. Thus in the two types of tank engines the 
pail - and mountings, wheels, axles, axle boxes for coupled 
ber * bogie wheels, springs and gear for coupled wheels, all 
me working gear, valve motion, &c., are the same. In the 
: of bogie passenger and goods engine types the boilers 
= mountings, coupled axles, axle boxes for driving and 
trailing wheels, springs for coupled wheels, all the working 
= valve motion, &c, duplicate. In addition to this the 
ad motion, with the exception of the slide valves, is the 
aos throughout all the different classes. f i 
' The bogies, Which are of the spring link type with radial 
and lateral movements, are the same throughout excepting 
in the case of the springs for the Castle Hacket type, in 
which to carry the extra weight the springs had necessarily 
to be made stronger. All the tank engines and engines and 
tenders are fitted with the steam brake, and the fittings for 
working the automatic vacuum brake on the trains. The 
steam brake is so arranged that it can be worked in con- 
‘qnction with the vacuum brake on the train through the 
actuation by the driver of the ejector handle, or it can be 
disconnected therefrom and used independently when re- 
Fes tank engines burn on an average 18 lb. of coal per 
mile, and the bogie passenger engines 23 lb., which indicates 
that they are very economical in their working. : 

The passenger engines and coaching stock are painted a 
crimson lake, with black and gold lines, and the goods 
engines ivory black, with panels of French grey with gold 
lines, The bearing spring hangers on all the coupled wheels of 
the engines are cushioned with india-rubber manufactured 
by Messrs. G. Spencer Moulton and Co., Limited, Cannon- 
street, London, E.C. The cast steel wheel centres, crank 
and straight axles, are of the manufacture of Messrs. The 
Monk Bridge Iron and Steel Company, Limited, Leeds, and 
the tires are of special steel, ‘‘ Orient Brand,” manufactured 
by the same firm. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THERMODYNAMICS OF THE GAS ENGINE, 


Sin,—The theory of the modern gas engine has made no progress 
during the last ten years ; improvements have taken place in the 
construction of the engine, details are more carefully attended to, 
the pressure of compreesion has increased, but our knowledge of 
the behaviour of the explosive mixture inside the cylinder of the 
Otto cycle engine is yet very superficial. 1 believe that this 
stagnation is due chic tly to the false basis on which is built the 
theory of the modern gas engine, affecting the formu’ which 
govern it, giving a wrong view of its economy, and obscuring the 
road to improvements. 

It is beyond contest that no formula exists from which we can 
calculate « priori the true or approximate values of the pressure 
and temperature inside the cylinder of a gas engine during ex- 
plosion and expansion. Not only is the problem very complex, 
but doubts exist as to the real value of the specific heat of 
gases at high temperatures, this being the chief fa2tor in those 
calculations, 

So far, then, the only exact knowledge wo possess of the action 
of explosive mixtures in the cylinders of gas engines is limited to 
that derived from the expansion diagram taken during the acting 
stroke. This diagram is irregular, and does not seem to follow 
apy established on The caief cause of this irregularity is 
supposed to be due to a peculiar exothermic action of the pro- 
ducts of combustion and diluents, differently explained by the 
best authorities on the subject ; concurrent with this anomaly, and 
directly related to it, in the opinion of the same authorities, is the 
suppression of heat and consequent diminution of pressure of 
explosion. 

There are three theories pretending to explain this apparently 
abnormal action of the gases during and after explosion. One 
theory attributes it to the action of the walls, another to dissocia- 
tion, and a third te the increase of specific heat with the rise of 
temperature, All these three causes contributs more or less 
towards this exothermic action ; bnt the pre-eminent cause of the 
suppression of heat resides in the following proposition, which has 
been overlooked by all writers on the thermodynamics of the 
gas engine, 

Explosion at constant volume can only take place, in a closed 
vessel, when the combining gases exist in definite proportions 
required for complete pre MB combination. When diluents are 
present, the combining gases expand, doing work on the diluents 
with suppression of heat of explosion, which heat reappears during 
expansion, This action isso clear that a simple demonstration 
will prove its truth, 
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Suppose C in Fig. 1 to represent a ine of indefinite length, 
and P a sliding cover or piston, both the cylinder and cover to bs 
non-conductors ; let V represent any volume of a gaseous mixture 
in the proportions required for complete chemical combination. 
Then, on firing the mixture, explosion will take place at constant 
volume, neglecting any contraction of volume, and the sliding cover 
P being fixed eo as not to move with the force of explosion. 
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Note, the volumes V and V1 are arbitrary, only for the purpose 
of demonstration, 

Suppose, however, that the cylinder—Fig. 2—is filled with a 
diluted gaseous mixture, the gases being mixed in proportions such 
*8 are used in gas engines, and, for the sake of demonstration, we 
82parate the combining gases V from the diluents V! by means of a 
frictionless non-conducting piston 3 then, on exploding the mix- 
ture V, the sliding cover P Belg bsed so as not to move, the force 


of explosion will act on the piston », compressing the diluents V1 so 
as to equalise the pressure on both sides of the piston p—Fig. 3. 

Substitute the piston p in Fig. 3 for a perfect ne 
piston p!, so as to equalise the temperature in the gases V and V'; 
then, admitting the specific heat of the gases to be invariable with 
the increase cf temperature, the volume of V! will expand in a 
direct ratio to the contraction of V, the preesure remaining 
unaltered—Fig. 4, 

The three figures 1, 3, and 4 represent these three con- 
ditions, Fig. 2 the gases before explosion, Fig. 3 the gases 
after explosion, but without direct exchange of heat, and Fig. 4 
the gases after —— at equal pressure and temperature after 
transfer of heat. This last case represents the action of the gases 
in a cylinder of an Otto cycle engine. 

Now, loosen the sliding cover P of Fig. 3, and let the gases 
expand doing work, the expansion of V and V! will be adiatatic ; 
not so, however, with Fig. 4, here the excess of heat of V!, 
suppressed from V during transfer of heat from V to V!}, will 
reappear during expansion, producing that exothermic reaction so 
well known, and more or less persistent in all diagrams of the 
modern gas engine. This exothermic reaction varies with the 
degree of mixture of the gases of combustion with the diluents ; 
the greater the diffusion between them the more pr d will 


desire to expose 2 fallacy must be my excuse for trespassing at such 
length on your valuable space. . E. L, HAYLzy, 
Angelo-street, Burwood, Sydney, New South Wales, 
June 17th. 


CORRECT CUBICAL CONTENTS, 

Sin,—The prismoidal formula, although accurate, is somewhat 
cumbersome for general use, but a handy “correction” can be 
applied to cubical contents which have been arrived at either by a 
‘mean area,” 7.¢, half the addition of the end areas, or by a 
‘middle area,” ‘.¢c., the actual measured, or calculated, area at the 
middle of the figure. 

To correct a mean area, subtract 

difference of end widths x difference of end heights 
3 —— 
To correct a middle area, add 
difference of end widths x difference of end heights 
. Sd 
Unless the widths and the heights both vary the correction is 





un 





be the exothermic reaction. 

In conclusion, it is my belief that the study of this proposition, 
and its true understanding, only to be arrived at by a series of 
7 careful rs ry aegee which I have not the means of making, 
will open the field for a remarkable progress of explosive engines. 
and that the complete knowledge of the dynamic reactions taking 
Fw in the cylinder of the gas engine between the chemically com- 

ining gases and the diluents is a condition indispensable to 
further our progress. | must reserve for a futare communication 
my views of the possible progress in the direction above stated. I 
expect from the generosity of your readers to be excused for my 
style, E. CLAuDIO DA S’vA, 

London, August 3rd. 





BARKER'S COMPOUND CRANK FOR CYCLES. 


Siz,—Your correspondent, J. H. Gibson, writing on the above 
subject in your number of April 30th, says that the gear he 
suggests ‘‘gives increased leverage on the down stroke,” This, I 
would like to point out, is a mistake, as may be easily seen from the 
following piece of elementary statice :— 

To simplify matters suppose the pressure on the pedal to be 
exerted vertically, and let 

'r = radius of each of the three wheels. 


l = distance from pedal to circumference of outer wheel, 
@ = Z which crank makes with horizontal, 
P = upward reaction of pedal, 

P, = tangential force between wheels B and C, 


force acting at centre C. 
force acting at centre b, 











Now the only forces which can act on the crank must act through 
the points A, B, and C, and since A is the centre, all that we 
require to find is the sum of the moments of the forces through B 
and C, 

Assuming that there is no acceleration taking place, the sum of 
the forces acting on the wheel C must be zero, or the equal and 
opposite forces exerted by this wheel are represented in magnitude 
and direction by the triangle C E D, so that we have— 

P.2= P2+P\2+2PP,coss9... . (1) 
and since the moments of the forces on wheel C about its centre 
must also balance, we have— 





Pir = P(r + J) 
oP=Prth ......@) 
and substituting in equation (1) we have— 
pita leg (re 24 2r(r +l) cs \ . (3) 
rz | 
and since 
Sing _ Sine 
P. 
we have— 


’ = 1 cence meteenceen 
Cos = \/1 -sin*g = Pp. 
Again, since the forces exerted by the wheel B are algebraically = 
Z3r0 


Pra2PRa2Prtl ..... 6) 
and P, acts on the crank in the opposite direction to P., thus 
producing a turning moment in the reverse direction, 

So that we have for the sum of the moments of the forces P;. and 
P» about A the following expression :— 

4y.ces@. Po - 2r. Pg . 1s eo ce & 
and by substituting the values found for P,, P;, and cos @ in this 
equation it works out by a very simple piece of algebra to— 
4r P cos 0, 

which is exactly the same as the moment of force P acting at the 
extremity of an esrtinge! dines 2 crank of length47, So that there 
is no gain in leverage whatever by the use of this mechanism, and, 





in fact, the motion is exactlythe samein av ordinary bicycle. Tho 





ry. 
Example :—A solid is 20 x 30 at one end, and 50 x 100 at the 
other ; a mean area would give 


600 + 5000 _ 9699 
correction to be eubtracted 
a0 x 2. 350, or true area = 2459, 
A middle area would give 
35 x 65 = 2275; 
correction to be added 
80 - = 175, or true area = 2450, 
The prismoidal area would be 
600 + 9100 + 5000 _ 4 ,-, 
oA eo = 2400, 


In earthworks, each irregular end area can be altered to the 
form of a triangle—with great accuracy by the parallel ruler— 
mean areas taken out and corrected as above, remembering to use 
the difference between the half heights of the end triangles. In 
many cases the correction is insignificant and may be neglected ; 
the writer has applied the principle to the whole of the cutting 
quantities on a large contract, and in practice found it simplicity 
iteelf, especially as the work can be reduced to a minimum, ¢ ¥., 
the product of the end differences can be multiplied by 11 for a 
chain length, which is 4 the length instead of the area. To 
correct the mean area of a solid with circular ends, square the 
difference of the end diameters, multiply by ‘7854 and take }, 
subtract result. A middle area can be similarly corrected by 
taking 7;, and adding result, 

If the width diminishes and the height increases in a solid—a 
somewhat unusual but not impossible case—e¢ g , 12ft. wide at one 
end, 2ft, wide at other, 4ft. bigh at one, and 16ft. high at other, 
the rule holds good ; but, strange to say, the correction must be 
added to a mean area and subtracted from a middle area. 

The mean area of a solid multiplied by its length gives the 
contents of a frustum of a “parabolic groin,” that is, a figure 
whose longitudinal section is bounded by parabolic curves. If the 
solid ends in a point the correction is evident, being the differenco 
between this parabolic groin and a pyramid, ¢.¢., the difference 
between half the area of the end muitiplied by the length—or its 
equivalent, the end area multiplied by half the length—and the 
area of the end multiplied by | of the length, which difference is 

— 4, ord. S. Smeaton, B.A., A.M.IC.E. 

Adelaide, June 16th, 





CITY AND GUILDS EXAMINATIONS, 


Sir,—In Education we recently had the privilege of seeing and 
a the interesting technological examination lists as issued 
by the City and Guilds of London Institute. These have been not 
interesting only, but in some respects extremely puzzling. With 
these lists before one, a striking feature which presents itself is the 
extraordinary number of first-class certificates awarded in some of 
the subjects as compared with those of others. Let me take two 
subjects for comparison to illustrate my meaning. In mechanical 
engineering, for example, we have given 221 successes, and only six 
first-class honours, that is, 2°7 per cent. Telegraphy and tele- 
pow combined are represented by 362 successes, which include 

08 first-class honours, or, in other words, nearly 30 per cent. That 
is to say, 2°7 as against 30 per centum. Why this extraordinary 
discrepancy! The well-prepared telegraphist and telephonist thus 
goes into bis honours examination room with ten times more 
prospect of securing his much coveted first-class certificate than 
the poor mechanical engineer. I hope I shall not be misunder- 
stood. It is very far from my mind to suggest that any one 
examination should be made easier because of the comparative ease 
of any of the others, but I do submit that if employers in general be 
expected to consider first-class certificates meritorious, some 
uniformity of standard should be insisted on, G. F. B. 

Leeds, August 10th. 





THE EIGHT HOURS DAY. 


Str,—In your issue of July 30th, page 105, Mr. Gilbert Little, 
managing director for the New Conveyor Company, Limited, says 75 
to 80 per cent. of the accidents in engineering shops occur before 
breakfast time, and the adoption of the forty-eight hours week 
will be the best insurance employers can make with reference to 
the Workmen’s Compensation Bill. 

We beg to state that we have caused to be examined our 
accident book, which is most accurately posted, and find that 
during the last two years when we have had night shifts 
employed in two departments, the percentage of accidents runs as 
follows :—6 a.m. to 8.13 am., 17 per cent.; 9am. tol p.m, 
50 per cent.; 215 p.m. to 515 pm., 29 per cent.; 515 p.m. to 
6 a.m., 4 per cent., which goes to prove very differeat figures from 
those given by the New Conveyor Company, and for this as for 
other reasons we do not favour an eight hours day. 


Birkenhead, August 6th, LaIRD Bros, 








CrysTaL PaLace ScHoot or ENGINEERING.—The award of the 
certificates to tne students of the Crystai Palace Company’s School 
of Practical Engineering took place on Friday last at the Crystal 
Palace. Mr R.G Hodson, superintendent «f the school, read the 
examiners’ report for the summer term of 1897, which is the second 
term of the twenty-fifth year of the school. Mr. R. J. Money, 
who examined in the mechanical section, noted the continued 
improvement shown in the work turned out since he was a student 
seventeen years ago, and since he examined the section six years 
ago. Mr. A. Marshall congratulated both the students and 
instructors on the result of the work in civil engineering. Mr. 
J. G. Aldridge, reporting on the electrical section, especially com- 
mended the work of Mr. Harbord. Mr. W. Sims was first in 
the mechanical engineering section—first year’s course—Mr. B. 
O’Dowda in drawing, Mr. F Peach in pattern work, and Mr. W. J. 
Wood in fitting work. In civil engineering in the second year's 
course, the mest succeestul students were Mr. O. A. St. John- 
Kneller, Mr, J. W. Simpson, Mr. J. M. Alvares, and Mr. R. F. 
Arkwright. In the electrical section, Mr, W. T, Harbord and Mr. 
A, T, Araujo took first places. 
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RAILWAY ACCIDENT AT BUXTON. 


; oliday, August 2nd, an exceedingly unfortunate 
argo fio Denies Station of the London and 
Boob. Western Railway Company, about half-past eleven in 
Nest renoon. To follow clearly what happened, our readers 
the t understand that Buxton is a terminal station consist- 
py fa down platform only. The distrist isa ‘‘stone’’ one, 
ing Sl the station buildings are of massive proportions, and 
amt of local stone. Within the last two or three years an 
aon of the railway system to the east of Buxton has 
aa constructed as faras Parsley Hay, a distance of some 
pra or ten miles. The junction for this branch is about half 


a mile to th 


e north cf Buxton Station, and there is alsoa 
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cement—dividing off the gentlemen’s lavatories, &2. This 
room is 14ft. across, and in turn is divided from the porters’ 
room by a wall of brick and stone measuring 22in. in thick- 
ness, + 
Tarough all these the engine ploughed its way, and finauy 
brought up, as our first photograph shows, right in the 
porters’ room. The driver and stoker, having reversed their 
engine and put on the brakes, and finding that nothing could 
avert asmash, jumped from the train about twenty yards from 
the buffars, and so, no doubt, saved their lives, although 
they are at present suffering from the effects of very 
severe shock. But unfortunately there was no time 
to clear the buildings, and it was discovered some hours later 
in the day that a gentleman who had just alighted from a 








revers3 curve, so that passenger trains to and from larsky 
Hay can draw up at @ bay siding constructed to the east cf 
the main line platform of the old station. This bay is ter- 
minated—or, to be more exact, was terminated—by stops of 
the usual North-Western standard, design, and strength, and 
immediately beyond were the station buildings. 

On the date of the accident, the moving train to Parsley 
Hay had cleared only a short time when a heavy mineral 
train, consisting of twenty-four trucks of lime, came down 
the viaduct from Parsley Hay or Hindlow, and, getting 
beyond the control of the driver, passed the signals, which 








passenger train from Manchester, was in the lavatories at 
the time the engine crashed through. The ill-fated 
passenger must have been killed instantaneously by the 
engine and falling débris driving him forward towards thx 
porters’ room. One or two of the porters in this room were 
slightly hurt, and others had narrow escapes frcm a terrible 
death. 

The coroner’s inquest has been held, and the jury’s verdict 
is recorded as death from the effects of being accidentally 
crushed by a railway engine, which got beyond the control of 
the driver, and ran into the station owing to insufficient 





were at danger, and dashed into the stops of the bay at 
Buxton Station. The gradient down to the station is here 
very savere—l in 63—and although the speed of the train 
was not very great, being variously stated as between six and 
ten miles an hour, still, with a load of 240 tons behind, and 
in spite of the fact that the bulk of the wagons were travelling 
with brakes down, and that the driver reversed his engine 
and applied his steam brakes on every wheel, the train 
mounted the stops, and, crashing through the north wall of 
the station buildings, entered the boiler-house used for heat- 
ing footwarmers, &c. This wall is of stone, 16in. thick, and 








the boiler-house is some 8ft. across. Beyond is a second 
wall 18in, thick—Qin, of stone and Qin. of brickwork in 





Pending theSholding of the Board of Trade 


brake-power. 
inquiry, we do not feel justified in making any comment, but 
we expect that the question of brakes fitted to the private 
wagons of tenders will be raised, and also the very important 


corollary as to the application of such brakes. It is clear 
from the verdict that the jury do not attach any blame to the 
driver; but this after all is very “cold comfort” to the 
widow and family of the unfortunate victim. 

The views of the wreck, which we to-day publish, are from 
negatives by Mr. Latham, photographer, of Buxton. The 
first shows the runaway engine as stranded, and the second 
view gives a better idea of the terrible force of the impact, 
for all the walls are clearly defined, and the piled up débris 


is very much in evidence. The bed stone of the roof 
principal left suspended—presumably by the reg bolt—is 
interesting and convincing, 








SAMUEL LAING. 





PRoBaABLY to the greater number of our readers the name 
of Mr. Samuel Laing will recall certain semi-scientific works 
which attained, a few years ago, a considerable degree of 
popularity. The volumes to which we refer are, of course, 
“Modern Science and Modern Thought,” and “ Human 
Origins.” The first work is devoted to the study of those 
scientific problems which vex thesoul of the believer. Ittellsthe 
story of the creation of the world, as the modern philosopher 
reads it from mountains, rocks, and seas, and compares it 
with the historical account which Moses wrote. It is written 
with the object of putting scientific subjects within the grasp 
of the average reader. It is essentially popular, and without 
going very deeply into the problems taken up, it yet states 
honestly and with sufficient detail, the broad points of debate. 
It gained far more popularity than its companion volume on 
“Human Origins.” 

But apart from the honour which is Mr. Laing’s due on 
account of his writing, various positions of eminence which 
he held call for our respect. His career was varied, but in 
all that he undertook success followed him. He was born in 
Edinburgh in 1810, and at the age of twenty-two took his 
B.A. at Cambridge, being second Wrangler and second Smith’s 
Prizeman. He became a Fellow of St. John’s. In 1840 he 
was called to the Bar. Not long afterwards he became 
secretary to the President of the Board of Trade, but upon 
the creation of the Railway Department, his work was 
devoted to that section alone. 

It was to his suggestions that the public was mainly 
indebted for the convenience of Parliamentary trains at a 
minimum rate of 1d. per mile. In 1845 Mr. Laing was 
nominated a member of the Railway Commission, presided 
over by Lord Dalhousie, and on the dissolution of this body 
he resigned his post at the Board of Trade. Mr. Laing 
antered Parliament for the first time in 1852, being returned 
for the Wick district in the Liberal interest. He represented 
Wick until 1857, and was re-elected in 1859, but resigned in 
1860 in order to go to India as Finance Minister. From June, 
1859, till October, 1860, he was Financial Secretary to the 





SAMUEL LA'NG 


[reasury. On returning from India he again represented 
Wick in Parliament from 1865 until November, 1868, when 
he failed to be re-elected. In 1873, however, he successfully 
contested Orkney and Shetland, and sat in the House of 
Commons until 1885. 

He was for many years chairman of the London, 
Brighton, and South Coast Railway, and from the time 
of his accession the prospects of that company, which up to 
then had not been of the brightest, began sensibly to improve. 
He was also chairman of two other companies—the Rail- 
way Share Trust (Limited), and the Railway Debenture 
Trust (Limited). He was eighty-six years of age at the 
time of his death, which occurred at Rockhills, Sydenham- 
hill, on Friday last, the 6th inst. 








BRITISH ASSOCIATION.—We have received the following from 
the Racorder, Professor J. Hudson Baare, of University College, 
London :—Toronto meeting, August 18th to 25th.—Section G.— 
Mechanical Science. Probable programme :—Thursday, August 
19th: Address of president, Mr. G. F. Deacon, M. Inst. C.E.; 
‘*Soulanges Canal,” by Mr. T. Munro (Toronto); ‘' Hydraulic 
Appliances of McGi!l University,” by Professor Bovey (Montrea)) ; 
Friday, August 20th: ‘Tests on Triple-expansion Engine at 
Massachusetts Institute of Technology,” by Professor Peabody 
(Boston) ; ‘* Rate of Condensation of S:eam on a Metal Surface,” 
by Professors Callendar and Nicholson (Montreal) ; ‘‘ Strength of 
Columns,” by Professor Lanza (Boston); ‘‘ Experimental Investi- 
gation into Position of Neutral Surface of a Beam bent beyond the 
Elastic Limit,” by Professor Bovey (Montreal) ; ‘‘ Canadian Longi- 
tude Determinations,” by Professor McLeod (Toronto). Saturday, 
August 21st: Visit to Niagara Power Works. Monday, August 
28rd: ‘ Pacific Cable,” by Professor Ayrton; ‘‘ Development of 
Traction Electric Plant,” by Mr. C. T. Hutchinson; ‘‘A New 
Method of Measuring Hysteresis in Iron,” by Mr. J. L. W. Gill; 
general discussion on electric power plants. Tuesday, August 
24th : ‘‘Telegraphy without Wires,” by Mr. W. H. Preece (title 
not certain); ‘Tendencies of Electric Tramway Systems in 
Eogland,” by Mr. J, Waldridge ; ‘‘ Montreal E‘ectric Tramways,” 
by Mr. G. C. Cunningham ; general discussion on Electric Traction, 
Wednesday, August 25th: ‘Armour for Ships of War,” by 





Captain Orde Browne; “ Roller Bsarings,” by Mr. W. B, Marshall, 
&e, &e; 
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RAILWAY MATTERS. 


Ar a recent meeting of the London Chamber of Com- 
merce, on the occasion of the reading of Mr, Vernie’s exhaustive 
paper on Siam, several repr tative gentl expressed a hope 
that the present visit of the King of Siam might lead to the 
subscription of sufficient capital tc construct the proposed Great 
Northern Railway and open up the back country, thereby enabli 
the agricultural and mineral products of these large tracts to fin 
a market on the coast. 


At a meeting of the special tramways committee of 
the Liverpool Corporation on Monday, Sir A. B. Forwood in the 
chair, a proposal to elect Mr. Pearson as engineer for the new 
electric tramway was defeated by seven votes to five. Sir A. 
Forwood then resigned the chairmanship of the committee, and 
the further consideration of the engineership was deferred. Mr, 
Pearson is an American, and the feeling of the majority was that 
the work could be done by an English engineer or some one of the 
Corporation’s own staff. 


WE understand, from an authoritative French source, 
that the military railway in the French Soudan, between Medine 
and Bafalabe, a distance of 112 kiloms., is immediately to be 
extended to Kona, making a total distance of 400 kiloms., says 
the Globe, The strategical value of such a line will be enormous, 
as it will command the whole of the British Niger territory. It 
was originally intended that the extension works should be granted 
toa French firm for execution ; but we understand that the cost is 
to be borne by the French (Government, who purpose issuing 
40,000,000 francs of 3 per cent, French Rentes for the purpose. 


Tur death is reported of Mr. John Welburn, the 
superintendent of the line of the North-Eastern Railway. He 
entered the service of the York and North Midland Company— 
which afterwards became incorporated in the North-Eastern—in 
1852, He was for several years clerk at York and Newcastle, and 
then became personal clerk to the late Mr, Alexander Christison, 
the passenger superintendent. He was afterwards made chief 
clerk under Mr. Christison, and subsequently become passenger 
superintendent for the York district. In 1891 he succeeded the 
late Mr. W. B, Johnson as general passenger superintendent, and 
afterwards his duties were extended, and he was made superin- 
tendent of the line, 


Tur directors of the London and North-Western Rail- 
way report that the profit on the last half-year’s working is 
£2,637,112, being an increase of £27,347 over the previous half- 
year. The total sum available for dividend is £2,181,829, repre- 
senting an increase of £64,799. It is recommended that £95,000 
odd be carried forward. The passenger, &c., receipts were 
£2,439,286; merchandise, live stock, and mineral receipts, 
£3,429,079 ; total receipts, £5,868,365, Passengers, number car- 
ried, 37,066,231 ; merchandise and minerals, 20,012,058 tons do.; 
mileage of passenger trains was 11,260,891; mileage of goods 
and mineral trains was 10,205,467. The increase in revenue 
receipts this half-year is £167,550, and the increase in expen- 
ae is £140,203 as compared with the corresponding half-year 
of 1896, 


AN arrangement has been made between the Inter- 
national Sleeping Car Company and the Bobadilla - Algeciras- 
Gibraltar Railway Company in virtue of which asection of the Sud 
Express will, on and from September 6th, continue on from Paris 
and Madrid to Algeciras every Monday, returning from Gibraltar 
(Algeciras Pier) to Paris and London every Wednesday, says The 
Times, The London-Gibraltar Express, as this new service will be 
called, will enable passengers leaving London on Mondays at 11 
a.m. to arrive at the Mole at Gibraltar at 7.30 p.m. on Wednesdays 
—that is to say allowing for the difference of time, in less than 
fifty-six hours. The journey under existing conditions occupies 
daeine hours. In addition to being a most important con- 
necting link between London and the Rock, invaluable to the 
Post - office, the Foreign - offices, and Government departments 
generally, as well as to passengers to and from Gibraltar and 
those landing from and embarking on steamers touching there, 
the London - Gibraltar Express will make the journey to Ronda, 
Seville, Malaga, and Andalusia generally one of pleasure instead 
of one of discomfort and fatigue, for at Bobadilla and Cordova 
corresponding trains have been arranged for all the most im- 
portant towns and ports in Southern Spain. 


Tue half-yearly general meeting of the Great Northern 
Railway Company was held at King’s Cross on Wednesday last. 
Mr. W. L. Jackson presided. He said that the gross receipts for 
the half-year were £2,409,000, an increase over the corresponding 
period of last year of £100,000. The receipts from engers, 
parcels, and mails were £854,000—an increase of £24,000. The 
carried 263,000 more passengers, 259,000 of that total being third- 
class, so that when they heard of reducing the first-class fares in 
order to fillthe carriages of that class he looked with some doubt 
on such a policy. The percentage of classes remained practically 
the same, the only difference being that } per cent. had gone from 
the second into the third—the figures being 24 per cent, in the 
first-class, 3} per cent, in the second, and 94} per cent. in the 
third, The total expenditure on revenue had been £1,508,000— 
an increase of £57,700. The locomotive power account had increased 
by £27,700, and in the half-year ten new engines had been built 
and twenty put into work, As only six old ones had been broken 
up, the number of duplicate engines had been increased by four- 
teen. That was an extremely satisfactory performance in six 
months, Traffic expenses had increased £17,700, of which nearly 
£14,000 was for wages. The increase in the half-year was 398,000 
miles, and the train mile earnings on the total of 10,250,000 miles 
was 4°02 shillings, exactly corresponding with the figure in the 
half-year with which they compared. The balance available for 
dividend was £268,620, and a dividend at the rate of 3} per cent, 
—an increase of + per cent.—was proposed, leaving £4596 to be 
carried forward. 


Tue report of the directors of the Midland Railway 
states that the traffic carried upon the railway for the half-year 
ending June 30th, 1897, as compared with the corresponding half- 
year of 1896, shows an increase from coaching, £57,732 ; an increase 
from merchandise, £102,838 ; an increase from caitle, £2006; and 
an increase from minerals, £77,829. Total increase £240,405, 
The gross receipts from traffic amount to £4,671,181, being an in- 
crease of £240,405 over last year, and the total balance available 
for dividend is £1,602,579, as compared with £1,542,765 of last 
year. The mileage of trains for the half-year has been—of 
passenger trains, 8,2¢9,568 miles; of goods and mineral trains, 
12,617,386 miles; the total being 20,886,954 miles, showing an 
increase, when compared with the corresponding period of 
last year, of 859,329 miles. Mr. Johnson, the locomotive super- 
intendent, reports that the locomotive stock has been maintained 
during the past half-year in good order and condition, and that the 
renewals have been sixty-five engines, the entire cost of which has been 
charged to revenue, The company’s Bill in Parliament has received 
the Royal Assent. This Bill, besides other matters, provides for 
the vesting in the Midland Railway Company, as from the Ist of 
July last, of the undertaking of the Kettering, Thrapston and Han- 
tingdon Railway, and the exchange of their certificates for Midland 
securities will take place on an early day. The Midland and Great 
Northern Joint Committee’s Bill hasalso received the Royal Assent, 
By an arrangement made in Parliament, the Committee will 
become joint owners with the Great Eastern Railway Company of 
the new line between Yarmouth and Lowestoft, and will admit 
the Great Eastern Company to joint ownership of the North 
Walsham and Mundesley, and Cromer and Mundesley Lines of the 
Joint Committee, ‘ 








NOTES AND MEMORANDA. 


Tue agricultural statistics of New South Wales show 
an increase last year of 271,000 acres in the area under grain culti- 
vation, or 45 per cent. over the previous year. The average yield 
of wheat was a little over ten bushels per acre. 


In the German gold and silver assay office heating and 
smelting tests with acetylene were made recently, and are 
said to have resulted highly satisfactorily. In a short time tem- 
peratures up to 1500 deg, Cent. were produced. A quantity of nickel 
was molten ready for casting within 30 minutes, while formerly it 
took from 80 to 85 minutes to melt the same quantity. A Bunsen 
burner specially constructed for acetylene gas furnished excellent 
results, 


Tue death-rate in England and Wales last quarter was 
equal to 16°3 per 1000 of the estimated population, against an 
average rate of 18°] in the corresponding periods of the ten pre- 
ceding years. In the principal urban districts the death-rate 
averaged 16 °6 per 1000, while in the remaining and chiefly rural 
population it was 15°6 per 1000. These rates are respectively 2°1 
and 1°3 per 1000 below the mean rates in the ten ing corre- 
sponding quarters. In the thirty-three large English towns dealt 
with in the Registrar-General’s weekly returns, the mean death- 
rate was 16°9 per 1000, and in sixty-seven other large towns the 
death-rate averaged 15°8 per 1000, 


AccorpIna to the Registrar-General’s report for the 
second quarter of this year, the mean reading of the barometer 
at the Royal Observatory, Greenwich, was 29°78in., and almost 
corresponded with the average ; it was below the average in April, 
but showed an excess in May and June, The mean temperature 
of the air was 53°] deg., or 0:7 deg. above the average in the 
corresponding quarters of 126 years ; it was 0°2 deg. below the 
average in April, and 0:3 deg. in May, but showed an excess of 
2-7 deg. in June. The amount of rain measured during last 
quarter at Greenwich was 4 8in., which was nearly an inch below 
the average; there was a deficiency of rain in each month of the 
quarter, 


THE gold exports from Westralia during March last 
exceeded £153,000, as compared with £42,000 in the same month 
last year. The following table shows the yield of gold in the four 
Australian Colonies during the first quarter of the present year, as 
compared with the corresponding period of 1896 :— 








1896. 1897. 
Ounces. Ounces. 
Queensland .. 147,644 167,488 
WEOMOEED 5 565° <s 206,357 160,783 
New South Wales 70,000 63,630 
West Australia ., 45,356 118,207 
469,357 505,108 


Mr, Apgr has communicated to the Académie des 
Sciences, in Paris, the details of a new self-registering apparatus 
for submarine cables, says the Electrical Engineer. he cur- 
rent passes through a wire, which forms part of a diminu- 
tive dynamometer, placed in a powerful magnetic field formed 
by a permanent magnet. The oscillations are photographi- 
cally recorded. ‘This apparatus is said to have already 
been tried between Brest and St. Pierre, and on the Mar- 
seilles-Argelia cable, demonstrating that the number of signals 
transmitted per minute exceeded from 1°5 to 2‘7 the maximum 
obtained with the Kelvin recorder. The question of the le of 
cables on which the tests were made may, however, largely inter- 
fere with similar results being obtained elsewhere. 


A SMALL committee has been appointed by the Treasury 
‘*to consider and report upon the desirability of establishing a 
National Physical Laboratory for the testing and verification of 
instruments for physical investigation, for the construction and 
preservation of standards of measurement, and for the systematic 
determination of physical constants and numerical data useful for 
scientific and industrial purposes, and to report whether the work 
of such an institution, if established, could associated with any 
testing or standardising work already performed wholly or partly 
at the public cost.” The following will be the members of the 
committee :—The Lord Rayleigh, F.R.S. (chairman), Sir Courtena: 
Boyle, K.C.B., Sir Andrew Noble, K.C.B., F.R.S., Sir John Wolfe 

, K.C.B., F.R.S., Professor W. C. Roberts-Austen, C.B., 
F.R.S., Mr. Robert Chalmers, of the Treasury, Professor A. W. 
EY F.R.S., Mr, Alexander Siemens, and Dr. T, E. Thorpe, 


Ata recent meeting of the Société de Statistique, Yves 
Guyot made the following interesting statements concerning in- 
dustry and commerce in France. Of French exports 90 per cent. 
fall to foreign countries, 10 per cent. to the Colonies, The value of 
the French hore trade amounted to 7200 million francs in 1896, or 
187f. per head of population, which is about the same as in 
Germany. The value of the English imports to France amounts to 
510 million francs, and the value of exports from France to England 
1030 million francs, Belgian imports to France, 282f., ditto exports, 
501f.: German ~~ 307f., ditto exports, 339f.; United States, 
imports, 1313f., ditto exports, 224 million francs. These four 
countries consume 61 per cent. of the total French exports, while 
England alone consumes no less than 30 per cent. Oa the whole 
7,274,500 tons, worth 3401 million francs, have been exported, and 
— tons, worth 3799 million francs, have been imported to 

rance, 

A PAPER on experiments in boiler bracing by Mr. 
Francis J, Cole, read at the recent meeting of the American Society 
of Mechanical Engineers, showed that the average holding power 
of stay bolts, when screwed through three-eighths plate and riveted 
over, when cold, is 16,350 lb, for the worst, and 24,000 lb. for the 
best, and when hot 3470 1b, for the worst, and 4613 ib, for the 
best. This would indicate that the best riveted head which 
can be formed cold, made in the usual conical shape, has 
a holding power, hot and cold, very much less than the 
worst form of bolt and solid head, even when nicked or 
grooved deeply under the head, or bolt screwed through with 
a nut on under side of sheet. It does not appear that the solid 
bottom head bolts are deficient in holding power when 
this manner, but the principal objection to their use is the liability 
of injury when screwed into a fire-box where the holes are not 
tapped at right angles to the sheet and where the surface of the 
sheet is curved, 


THE amount of water required thoroughly to condense 
the steam from an engine is dependent upon two conditions, the 
total heat and weight of the steam, and the temperature of the 
injection water. Generally stated, with 26in. vacuum and injec- 
tion water at ordinary temperature—not exceeding 70 deg. Fah.— 
from twenty to thirty times the quantity of water evaporated in 
the boilers will be required for the plete liquefaction of the 
exhaust steam from an engine. Our American contemporary, 
Power, gives the following formula to estimate the value of water 
for condensing pe gar under any spacific conditions :—Given, 
I = temperature of injection water; D = temperature of dis- 
charge water; S = total heat—sum of sensible and latent heat— 
of the steam at the —— at which it leaves the engine. This 
varies from 1140 to 1158 units, as the terminal pressure is 10 lb. 
or 301b, absolute ; it may, however, be taken as 1150 for ordinary 


purposes, Then 5 - i= unit weight of injection water re- 


Da 
quired Example, I = 70 deg. Fah.; 


unit weight of steam. 
D = 110 deg. Fah., with a vacuum of 26in.; S = 1150 units of 
heat. 


Hence TOT a = 26, That is, the weight of the in- 

‘ 
jection water required will be twenty-six times the weight of the 
steam exhausted, 
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MISCELLANEA, 


Tue Salford Borough Council have complet, 
ments with the Bacillite Syndicate for an parla os 
scheme, ray 


THERE is a very considerable demand f. iti 
machinery, locomotives, and rolling-stock, springing nie meiitah 
Last year the country’s imports rose from 89,500,000 kroner 1, 
101,000,000 kroner, the increase being almost entirely due to the 
heavy demand for railway material and machinery, According +: 
a correspondent of the Consular Journal in Norway, this vanes : 
show an even greater increase, and it is to be hoped that Britis 
houses will avail themselves of the good opportunities offering. ™ 


THREE warships of the French navy, the Brennug 
Marceau, and Neptune were recently engaged in gunnery practi 
at Toulon. 298 rounds were fired with the charge used jin battle. 
at a maximum range of 4000 metres, the target being the old 
wooden despatch vessel Petrel. The latter was not sunk, however 
owing to the wide fring of the war vessels. In an article on the 
subject, published by the Figaro, the writer says that the French 
navy is not worth much, but that the British Navy is not worth 
more, 


Tue Street and Water Commissioners of Jersey City 
N.J., have prepared a set of rew rules to regulate traffic on 
asphalted streets, the principal poy of which are to exclude 
vehicles with a total weight of more than 20001b. on tires less 
than 3in. wide, The rules — that where the weights shall 
exceed 4000 1b, the tires shall be at least 5in. wide ; where it 
exceeds 5000lb, the tires shall be 6in. wide ; where it exceeds 
60001b. the tires shall be 7in. wide ; where it exceeds 7000 Ib 
8in.; 8000 lb., 9in.; 90001b., 10in.; 10,0001b., 1lin, , 


Ir is stated that the firm of L. Brunner, of Vienna, is 
about to construct a lake in the canton of St, Gallen, bstween the 
towns of St, Gallen and Herisaw. This firm is at the head of q 
syndicate which proposes to erect dynamos of 2500-horse power 
for the purpose of supplying ower to electric light and railway 
companies within a radius of about twenty miles, The power will 
be derived from the little river Urnasch. The artificial lake wil] 
be about 50 acres in area, containing 1} million cubic yards, to which 
the water is to be conducted through a tunnel of about 4000 yards 
in length. 

ScaRBOROUGH is now in somewhat of a dilemma with 
regard to sanitary matters, says the Contract Journal. It will be 
strange news to many sanitarians to know that hitherto 
the nightsoil and refuse have been taken away by contract 
and dum down in a field near the Park Estate, between Rsbin 
Hood’s Bay and borough, some twelve miles from Scar. 
borough. The estate company have obtained an injunction 
against this method of disposal, it proving a nuisance ; and the 
contractors and Corporation have three months in which to make 
new and unobjectionable arrangements, It seems to us that Scar. 
borough must now face the problem, and set itself to work to 
— the modern requirements that sanitary health resorts 
must be above suspicion, Sanction has been obtained for a loan of 
£16,100 for the Harcourt-place improvement, 


Ir is a fact often observed that a greater saving results 
from heating feed-water than can be accounted for on the basis of 
pure theory, says Power, To make a pound of water into a pound 
of steam, the boiler must put into it as many heat units as there 
are in the steam in excess of the number initially contained in 
the water ; and it would seem as o—- the proportion of thess 
necessary units, which could be supplied by a heater or economiser 
from heat that would otherwise go to waste, would be the propor- 
tionate saving due to that cause. Farther, there is a noticeable 
saving found from the use of live steam heaters in which the 
steam used for heating the water comes from the boiler itself. In 
this process a certain number of heat units are taken from the 
boiler and carried back to it in the feed-water. It looks like taking 
a dollar from one pocket and putting it into another, and the 
cause for the saving has never been satisfactorily pointed out. 


In an article in Timber on the value of teak for struc- 
tural and mechanical purposes, the claim is put forth that such 
wood is really the most durable timber known, and of especial 
importance to shipbuilders, being very hard, very light, easily 
worked, and, though porous, strong and lasting, It is soon 
seasoned, shrinks but little, and on account of its oily nature does 
not injare iron, In South-Eastern Asia it is not po considered 
the best material for ship construction, but for house carpentry 
and other work, where strength and other lasting qualities are 
required, It is rarely attacked by ants of the white species, and 
its rare durability renders it specially valuable in a climate like 
that of India, where the elements causing decay are so numerous 
and powerful, where dampness brings on rapid decomposition, and 
where the white ant devours without scruple. In the operation of 
ee. this wood is frequently girdled one or two years before it 
is felled. 


American shipbuilders, as well as the heads of 
engineering concerns of all kinds throughout this country, have 
reason to watch with considerable interest the effort that is now 
being made by labour organisations representing the engineering 
trades to establish an eight-hour day throughout England and 
Scotland, says the Marine Review, Cleveland, U.S.A. The question 
to consider is the bearing which the struggle on the other side of 
the Atlantic will have on the workmen of this country, Should 
the workmen of Great Britain succeed in their efforts to bring 
about an eight-hour day, the cause would undoubtedly be greatly 
strengthened on this side. In the midst of the greatest prosperity 
ever known in England the workmen threw down their tools with 
the demand for eight hours. Their organisation is probably 
stronger than anything of its kind in this country, and a bitter 
struggle, with advantages on both sides, ison. Just now prosperity 
is looked for in our own country, and it is unfortunate that in the 
event of the English workmen suczeeding in this fight, its inflaence 
will be towards further labour disturbance here, 


At Birmingham on Wednesday, before Mr. Justice 
Vaughan Williams and a special jary, Mr. Harry Walker Lindop, 
ironfounder, at Wolverhampton, sued Messrs. S. Goodby and 
Sons, bicycle manufacturers in the same town, for wrongfully 
cancelling a contract made with the plaintiff for best malleable iron 
castings for 8000 bicycles in October, 1896, of which deliveries 
were taken up to February, 1897, though complaints had ben 
made as to the defects in the castings before that date, The 
defendants alleged that the castings were rendered useless for 
bicycles through various defects and flaws, and they counter- 
claimed for damages for loss of orders owing to the bad castings. 
The plaintiff alleged, in answer to the counterclaim, that he had 
credited the defendants for bad castings returned, and that there 
was @ custom in the trade for the purchaser to be ailowad a deduc- 
tion for a percentage of deficient castings, but not to claim any 
damages occasioned thereby ; he further alleged that much of the 
damage to the castings had been occasioned by bad workmanship 
in the defendants’ workshop, After three days’ hearing, during 
which several experts in bicycle works were called, and it was 
shown that about 18 ewt. of castings had been returned out of a 
delivery of eight tons, the jury expressed their opinion that they 
were not satisfied that there was any evidence to identify the 
defective castings produced with the plaintiff's deliveries. The 
Judge thereupon directed judgment for the plaintiff on the claim 
for is sold, and for for an amount agreed upon 
between the parties, Ho further expressed the opinion that there 
was ample evidence of a custom in the bicycle e for the vendee 
to return defective castings to the vendor, and to be credited for 
the weight of the same at cost price, 
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R SALE OF THE ENGINEER. TO CORRESPONDENTS. breadth or width of flange of a girder; but that adopted 
FOREIGN AGENTS FO «= me enter te ensid arte ea aauan in the viaduct was beyond all reasonable limit. The 
AUSTRIA.—GEROLD axD CO., Vienna. \ eae Anan y nto prs se Sp tiagellia mid wsteies girders had a span of about 150ft., and a width of flange 


QHINA.—KELLY AND Wa.su, Lrp., Shanghai and Hong Kong. 
FRANCE.—Bovvsav anp CHEVILLET, Rue de la Banque, Paris. 
GuRM ANY.—ASHEB AND Co., 5, Unter den Linden, Berlin. 
A. Twerrmever, Leipsic. 
_A. J. CompripcE AnD Co., Bsplanade-road, and Railway Book: 
stalls, Bombay. 
|TALY.—LOESCHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
s, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
a R. A. THomPson and Oo., 88, Loop-street, Capetown. 
J. C. Juta and Oo., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gortcu, Queen-street, Melbourne; George- 
street, Bydney ; Queen-street, Brisbane. 
RB. A. THompson anD Co., 180, Pitt-street, Bydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TORNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Ornaia, J. W., Napier. 
QANADA.—Montreat News Co., 886 and 888, Bt. James-street, Montreal 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRwatiowaL News Co., 88 and 85, 
Duane-street, New York. 
Susscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—Keiry any Watsu, Lrp., Singapore. 
OEYLON.—WwavaRtwa anp Oo. Colombo, 
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SUBSCRIPTIONS. 
Tax Enorwzer can be had, by order, from any newsagent in town or 


at the various railway stations; or it can, if preferred, be 
opiicd direct from the office on the following terms (paid in 
advance 


Tall yensty Gnetading double number) . = £0100 64. 
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"= ag) We hope to be able to give a full illustrated description 

shortly. 

E. M. (London).—Try Werner, Pfleiderer, and Perkins, Ltd., 117, Queen 
Victoria-street. 

H. W. (Derby).—Serpollet is the only one we know cf. Mr. Beaumont, 
222, Strand, represents the company in this country. 

R. H. R. (Sheftield).—There is no error. The area of each building, in- 
cluding thickness of walls, is approximately 3930 square feet. There 
are ia all thirteen such buildings, eight in one block and five in the 
other. So that the total area amounts to about 5680 square yards, to 
which must be added the footings on the outside, making in ail nearly 
6000 square yards as stated. 
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DEATHS. 

On the 6th inst., at Rockhills, Sydenham-hill, Samver Larne, for 
many years Member of Parliament for Orkney and Shetland, and Chair- 
= of the London, Brighton, and South Coast Railway Company, 
aged 86. 

On the 27th July, at Bombay, of cholera, ALrrep Howarp VINCENT 
Newton, M.I.C.E., F.C.S., Deputy Engineer, Waterworks, Bombay, late 
Assistant Municipal Engineer, Singapore, fourth son of the late W. E. 
Newton, C.E., of 66, Chancery-lane, London, and Gipsy-hill, 8.E., 
aged 45, 
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AMERICAN AND ENGLISH BRIDGES. 


THE reason why—since the question has been asked by 
one of our correspondents in connection with our subject 
~—-the Americans use the pin system in building their open 
web girders and trusses is perhaps not far to seek. It 
is probably precisely the same which obliged us to 
employ the pin system in the construction of the old 
Warren girders, which we sent out by hundreds of tons 
to India in the early railway days in that country. Local 
circumstances, such as the scarcity, or, in the majority 
of cases, the absolute impossibility of procuring skilled 
labour, the high price of it—when it was even of a very 
elementary character—and otber considerations left both 
parties no choice. At present the difference between us 
is that the Americans have adhered to the principle, 
while we have almost totally abandoned it. Thus it is 
that the use of pin and screw-end connections constitutes 
the distinguishing characteristics of American practice in 
bridge work, whereas, on the Continent and in England, 
the same connections are generally made by means of 
rivets. In support of this statement of ours, an 
American author very candidly remarks that the relative 
price of labour, the extent to which machine processes 
are employed, the care and attention required and 
bestowed upon the work, are some of the chief reasons 
which justify the present diversity in bridge construction. 
The authority quoted further observes that ‘‘ Such pre- 
cautions mean increase of expense, and in this country 
cannot be employed in competition with pin connec- 
tions.” In other words, the American engineers find it 
cheaper to build their bridges on the pin principle, and 
there is no reason why they should not do so. They do 
not consider that circumstances justify them in going to 
the expense that other nations do for similar structures, 
and in some measure, and in some instances, they may 
be right. The same cause renders their riveted bridges 
inferior to their pin-connected examples, but it by no 
means follows as a corollary that our riveted bridges 
should be inferior to those built by them on the pin 
system. 

There are only three pin-connected bridges of any 
importance which we can call to mind which have been 
erected in England. They are the Crumlin Viaduct, the 
Newark Dyke Bridge, and the railway bridge over the 
Thames at Charing Cross. In quoting these and briefly 
commenting upon them, we have not the slightest inten- 
tion of hurling them—or, at least, two of them—at the 
heads of the advocates of the type of structure they 
represent. Their failure, as well as that of the Ashtabula 
bridge and other well-known instances, do not necessarily 
involve a wholesale condemnation of the principle upon 
which they are designed and constructed. The Newark 
Dyke bridge, which has since been removed, was a trian- 
guler girder bridge with equilateral triangulation and 
turned pin connections. It had one great defect, a 
defect which has been deemed sufficient by engineers 
virtually to prohibit the use of all such girders. It was 
built upon the compound system, or that which involved 
a combination of cast and wrought iron, a mischievous 
union which was always regarded with suspicion and 
distrust by eminent professional men. The Crumlin 
Viaduct, in which the original pin connections were re- 
placed by gusset pieces, extra covers, and strengthening 
plates, all riveted up, was designed of proportions which 


equal to 9in. only. There is also some reason for believ- 
ing that the size of the pins was not so correctly propor- 
tioned as they are in modern bridge building. In fact, 
very little was known respecting the proper proportions 
of pins when the Crumlin viaduct was erected. 

In connexion with our remarks upon these two bridges, 
it is only fair that it should be borne in mind that 
neither of them evinced any decided symptoms of future 
failure, until they had been subjected to loads of con- 
siderably greater weight than they were originally con- 
structed to carry. If once the pins of a girder work 
loose, which is ultimately a mere question of time and 
wear and tear, the structure will soon become ricketty, 
whereas with riveted connections, if one or two rivets 
get loose, or do not all take their full bearing, there is 
almost always a sufficient margin of strength in the 
others to hold the joint securely. Those who have seen 
a section of a riveted joint put together by machinery, 
and with the aid of first-class labour, are aware that the 
rivets appear to have become of one piece with the plates 
they pass through, and that the whole joint section has 
the appearance more of a solid weld than that of separate 
pieces of the same material. Joints and connections 
made in this manner can never loosen, but such stability 
could not be imparted to either bolts or pins. With 
respect to the third example of a pin-connected bridge, 
it is so very recently that—not for the first time—we have 
drawn attention to the state of the tie bars, that further 
comment is unnecessary. It is claimed, as a theoretical 
advantage for the pin connection, that it ensures a more 
accurately defined direction of stress along the axis of the 
various members than riveted connections do. We are 
not disposed to quarrel with this statement, but we do 
object to the assertion apparently deduced from it. It is 
that a similar result cannot be obtained in a riveted 
girder bridge by a proper selection of the form best 
suited to the duty each part of the girder has to 
perform, and by a correct number of rivets, so spaced 
and apportioned as to ensure the fulfilment of the great 
desideratum, that is, the uniform distribution of the stress 
over every fibre of the material composing the joint. In 
plain language, American engineers regard a pin connection 
as perfection, while one of rivets is necessarily imperfect, 
although the largest span bridge in the world has every 
one of its multitudinous joints and connections put 
together by rivets. An excellent authority on bridge 
construction has remarked, “ That while it is quite pos- 
sible that a rivetted bridge may require bracing in a hori- 
zontal, and even in an additional plane as well, in order 
to maintain it straight, a bridge with pin connections-will 
require bracing in more planes than one, to force it into 
straightness at all.” 

We cannot endorse the remarks made by one of our 
correspondents on this subject, viz., that bridge building 
has not made in this country the progress it has in the 
United States. It is true that the old lattice bridge, 
which was introduced in a timber garb in America, and 
known as Towne’s bridge, was never, either in that 
material or in iron, a favourite in that country, is seldom 
now built here. We have always acknowledged our in- 
debtedness to American engineers, for the adoption from 
them of a greater depth for our own open web girders, as 
well as for the long panel type, though we do not go to 
the extremes they do in these dimensions. While 
thoroughly recognising the truth and value of the axiom, 
that one of the chief points in the economical designing 
of girders consists in the concentration, and not the 
division of the loads and stresses, we draw the line 
somewhere. There is a limit to the length of the 
panel, or of the unsupported length of boom, which 
although it may ensure the adoption of the guiding 
principle, may partially or altogether nullify it, by 
the additional amount of metal required to pre- 
serve the booms from excessive deflection. But we can- 
not accept the statement that, because the lattice girder 
has its three or four systems of triangulation, that the 
stresses both in amount and direction cannot be 
accurately defined. One would imagine that stresses 
were most unruly things to deal with, owning no guiding 
head or hand, and free to wander at their own sweet will 
indiscriminately over any and every member of the entire 
structure. It is of no consequence to what type a girder 
may belong, whether to the hideous polygonally shaped 
truss, or, the graceful suspension principle, the competent 
engineer is the master of the stresses affecting his 
designs, and not they of him. He assigns to each its duty 
and line of action, and would smile at the bare idea of 
introducing superfluous or redundant members, in order 
to afford facilities for stresses to choose their own path 
to which of the two supports might happen to be their 
favourite. As an example of a lattice girder bridge of 
three continuous spans, which has keen universally 
acknowledged to be one of the finest specimens of that 
particular type of construction, we mention the Boyne 
Viaduct. It has a centre span of 240ft., and is one of the 
few examples in which the dictates of pure theory have 
been made to harmoniously combine with the require- 
ments of actual practice. It should be here remarked 
that in the term “ lattice,” is not included the “ trellis” 
form, which was nothing more, so far as the web was con- 
cerned, than a mere bundle of iron laths, not much thicker 
than stout hoop iron, riveted to the booms and to them- 
selves, with a reckless disregard of all proportion, spacing, 
and the commonest details of bridge building. 

It is as inaccurate to say, as one of our correspondents 
has asserted, that the practice of building pin-connected 
bridges is dying out in America as it would be to state 
that riveted girders are never constructed there. For 
instance, the finest example of a rigid arch is to be found 
in the magnificent bridge over the Mississippi at St. 
Louis, which consists of three spans—one of 520ft. and 
the other two of 502ft. each. Scarcely less in magni- 
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Harlem, with its pair of spans of 510ft. each. It will be 
no doubt allowed that the life of a bridge ought to count 
for something in the type of design selected. Fortu- 
nately, so very few bridges have as yet died a natural 
death, that it is impossible to arrange the rate of mor- 
tality. Those that have succumbed have either yielded 
to sudden violence, or been forced into premature decay 
in consequence of being subjected to rolling load, ever 
increasing in repetition and magnitude, for which they 
were neither originally designed nor constructed to sup- 
port. From an American standpoint, and dividing the 
bridges into three classes, the durability of plate girders 
exceeds that of any other description. Next in order 
may be ranked the riveted lattice girder, while all other 
forms may be relegated to the third class. Without 
endorsing unreservedly the opinion of many well-known 
engineers, that this superior longevity is entirely due to the 
fact thatin the two classes quoted there isamuch closer and 
more continuous connection between the web and booms 
than where pins are used, that is nevertheless unquestion- 
ably a factor which hasa powerful influence over the result. 
The great objectin the designing and construction of gir- 
ders is to prevent any chance of the smallest incipient defor- 
mation. Distortion and deformation once permitted to 
take place, secondary stresses are induced, and unless 
the evil be speedily checked, the structure is doomed. 
Omitting the question of bracing, or what amounts to 
the same, allowing as much as each system may require, 
it is obvious that a solid, or partially solid, riveted up 
girder will successfully resist attempts to deform it, 
which would cause the destruction of girders belonging 
to the third-class. Articulations, for which some bridge 
designers have a perfect mania, especially on the Con- 
tinent, are good and useful, but they should be as few 
as possible, should be placed in their proper places, and 
very carefully proportioned and adjusted. If not, after 
a very moderate degree of wear and tear, the whole 
bridge becomes loose-jointed and shaky, a condition to 
which there is no evidence that any riveted girder has 
ever fallen. Until we witness the bridges built in 
accordance with the English practice becoming reduced 
to this state of premature senile decay, or suffering 
sudden deformation, we shall consistently, without in 
any way disparaging the pin system, decline to admit 
its superiority over our own. 


THE FRENCH MERCANTILE MARINE, 


PROBABLY the most remarkable features of the industrial 
position in France during the past few years have been 
the decline of shipbuilding and the decadence of the mer- 
cantile marine. The matter has become so serious that 
the Government has found it necessary to carry out a 
close inquiry and ascertain the causes of the depression 
with a view to providing the remedy, if possible. This is 
not the first time that the Government has endeavoured 
to come to the assistance of the shipbuilders and owners, 
for the whole history of the mercantile marine has con- 
sisted in a series of attempts to stimulate the industry by 
subsidies and other artificial aids which have proved to be 
utterly useless. As with all other branches of trade, ro 
soon as the shipbuilders and owners found that they were 
unable any longer to secure large and easy profits in the 
face of the growing foreign competition, they sought to 
obtain compensation from the State, and the State with 
the liberality which usually characterises it, when it is 
called upon to support national industries out of the 
public revenues, inaugurated two series of bounties or 
premiums, one on the vessels constructed in France, and 
the other on those employed in the French merchant 
marine, whether of home or foreign make. This, how- 
ever, did little towards providing the necessary relief. It 
was found impossible to conciliate the different conflict- 
ing interests, and especially those of the shipowners and 
builders ; for where both obtained pecuniary assistance 
the position, so far as the industry was concerned, re- 
mained the same. To take a case in point, previous to 
1893 there were the two bounties in operation, one a full 
premium accorded for vessels constructed in France, and 
a, half premium for ships purchased abroad and flying the 
French flag. This arrangement suited the owners, who 
found that they could not only buy ships abroad 33 per 
cent. cheaper than they could in France, but could 
secure the half premium into the bargain. Thus they 
were encouraged to purchase the foreign vessels instead 
of those of native build, and in spite of their premiums the 
builders found that things were going from bad to worse. 
The half bounty to the owners was thereupon suppressed 
in the hope that they would purchase nothing but French 
vessels. This did notimprove matters, because owners were 
still unable to pay the high figures for ships coming out of 
French yards, and as the half bounty was stopped they 
were no longer encouraged to purchase vessels of foreign 
build. Thus an expansion of the mercantile marine, 
which must eventually have reflected itself upon the 
native shipbuilding industry, was entirely arrested. The 
question of bounties may therefore be held to be partly 
responsible for the decadence of the merchant marine ; 
for it is obvious that as the owners have to take all the 
risks they should at least participate in the assistance 
accorded by the State, and not be compelled to buy 
vessels at a higher price than they did under the old 
régime. Again, the bounties paid on vessels engaged in 
trade are distributed in a way that does not satisfy all 
classes of owners. The transatlantic companies receive a 
heavy subvention from the State, but the “grand cabotage”’ 
vessels—that is to say, ships running between France 
and a European port—are practically left to their own 
resources, and owners have to compete as best they can 
with foreign competition. In all this, it will be observed, 
there is no question of individual initiative, which is the 
vital force of the English mercantile marine. The French 
shipowner will take no initiative unless he is sure that 
there is no risk, and that he will receive enough State aid 
to make the venture pay. He will not, that is to say, 
run vessels on his own responsibility in the hope of 
cutting out foreign competitors, and thus for years past 








he has steadily retired before the progress of the marine 
of other countries. In 1880 the French sailing vessels 
occupied a rank immediately after England with a total 
of nearly 2,000,000 tons ; ten years ago they had fallen to 
the sixth rank, and are now ninth, coming after Russia, 
Sweden, and Greece, As regards the steamers carrying 
the French flag, notwithstanding the heavy subsidies 
granted to the great lines, France has fallen from the 
second rank which it occupied in 1880 to the fifth rank, 
after the English, Germans, Italians, and Dutch. While 
the tonnage of the steamers has increased since 1886 by 
57 per cent. in England, and 107 per cent. in Germany, 
In France it has undergone a contraction of 1 per cent. 
This is a state of things which is naturally giving rise 
to serious concern among our French neighbours, and at 
the present moment there are two Commissions at work 
endeavouring to solve a problem which seems to admit 
of no solution. One of these is the Conseil Supérieur de 
la Marine, and the other the Commission Extra-Parlia- 
mentaire, and although both have been carrying on an 
active investigation for some time past, neither appears 
to be capable yet of devising a really practical scheme. 
In the absence of anything like definite results one of 
the Commissions lately dispatched circulars to all the 
Chambers of Commerce and similar bodies throughout 
the country, asking for suggestions as to the best way of 
reviving the mercantile marine; and it is characteristic 
that the leading questions again turned upon the bounties. 
It is apparently thought that the only hope for the 
marine lies in a proper apportionment of the subsidies, 
so that all those interested may get a fair share of 
encouragement, and a proposal is now being made to 
revive the half bounties to the owners which were 
suppressed in 1893. This, however, is being strenuously 
opposed in many quarters, and at the last meeting of the 
Commission Extra-Parliamentaire, M. Verberckmoes, the 
president of the syndicate of northern shipowners, gave 
it as his opinion that the solution was to be found in 
affording the French builders every facility for building 
vessels under the same conditions as the English and 
Germans. In a word, he was a partisan of still heavier 
bounties to the shipbuilders, who ought to receive an 
amount equivalent to the difference in the cost of building 
vessels in the French and English yards. While the 
Commissions are debating on the question of premiums, 
and are likely to do so for some time to come without 
getting any nearer to a satisfactory solution, the Minister 
of Commerce has dispatched M. Henri Fromageot on a 
mission to the Pacific to inquire into the position of the 
French marine in that part of the world. The report 
which he has just sent home tells a lamentable tale of 
the decadence of the marine in the extreme East. Not- 
withstanding the possession of vast colonies in Indo- 
China, the French marine practically does not exist. In 
the Chinese seas, as against 1000 English vessels and 
400 German, there have only been 26 French; and where- 
as in the rice trade there are 230 foreign vessels, the 
number of French ships is seven. M. Fromageot has 
paid particular attention to the trade with Australia, 
and finds that there are 34 French vessels to carry on a 
competition with 3000 foreign ships, and this notwith- 
standing that, of the half a million bales of wool exported 
annually from Australia, 200,000 bales are sent to Dun- 
kerque and 100,000 bales to Antwerp, whence the greater 
partis sent by rail to the manufacturing towns in the 
north of France. The same thing is said of Brazil and 
of French Guiana, and in fact in all parts of the world 
the French marine is rapidly dwindling away before the 
advance of the foreign mercantile fleets. M. Fromageot 
attributes this state of things largely to the fact that the 
majority of the French vessels belong to the port of 
Marseilles and that very few of them go to the north. 
Thus, in sending wool, for instance, from Australia to the 
Nord by means of French steamers, the produce would 
have to undergo a costly railway journey from Marseilles, 
and to avoid this the buyers have it sent by English 
vessels which call at Dunkerque, and thus obtain the 
wool much cheaper. The obvious remedy for this state 
of things is, in the opinion of M. Fromageot, the creation 
of new lines of steamers from the northern ports to all 
the French colonies. According to the plea of the owners 
this solution is out of the question so long as they are 
unable to purchase steamers under better conditions than 
they do at present. Either they must have facilities for 
buying foreign-built vessels upon which will be paid the 
half premium, or the French builders must deliver ships 
at the same price as they can be procured abroad, of 
course by the aid of heavier bounties. This, however is 
but a partial solution of the difficulty. The real draw- 
back lies in the timidity of the owners themselves, who 
are rarely disposed to run any risk, and a striking instance 
of this is seen in the failure of the proposal of the Govern- 
ment of Canada last year to subsidise a line of steamers 
between French and Canadian ports. Sir Charles 
Tupper offered a grant of £100,000 a year to the company 
which would embark upon this undertaking, but no at 
single one would take the risk, on the plea that it would 
involve a loss of a million francs a year for at least ten 
years. As a consequence of this failure an English com. 
pany took the matter in hand and established a regular 
line of steamers between Dunkerque and Montreal. The 
enterprise has apparently proved to be lucrative, for 
several French owners are now making arrangements to 
start a line on their own account. Apart from this 
question of enterprise and initiative, it is urged that the 
French mercantile marine is seriously impeded by the 
existing laws which prevent owners from carrying out the 
economies that are practised in the English marine. 
Thus the English vessels may discharge or pick up a crew 
at any port they please, with the result that they do not 
always have to carry a full complement. of hands when 
this is not necessary, and can engage Lascars, Chinese, 
and other natives at very small wages. In the French 
marine every vessel must return to the port which it left 
with the full list of hands, and the companies are bound 
to employ a crew composed at least of three parts F'rench- 
men, It thus appears that the situation of the marine is 


extremely complicated, and it is hardly probable that, in 
spite of bounties and other State aids, it will ever revive 
to any considerable extent until the shipping companies 
are more disposed than they are at present to enter into 
vigorous competition with their foreign rivals, 
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WORKING EXPENSES OF RAILWAYS, 


Tur increase of the working expenses of railways hag 
been marked in the last two or three years, but it is a little 
singular that the growth has been regular, and almost 
exactly concurrent with the growth of the earnings of the 
railways. Taking as an example one of the best known 
railways, we find that in the first half of 1895 the percentage 
of the working expenses was 61°39 to the gross receipts; ang 
for the past half-year the same company has had the very 
similar proportion of 61:91 per cent. of the gross earnings 
paid out as expenses. On the line—that of the Great 
Northern Railway, two years ago, tho maintenance of way 
&e., took 8°20 per cent.; and this year it has taken 8-68 per 
cent. Locomotive power in the earlier year took 19-04 per 
cent, and in the later year 18°58 per cent. ; carriage and 
wagon repairs rose from 5:01 per cent. to 5°33 per cent., and 
traffic expenses were almost stationary—21-°15 per cent. two 
years ago, and 21°16 now. The general charges rose from 
2°93 per cent. two years ago to 3:04 per cent. this year; 
compensation took -45 per cent., and now takes -57 per cent.; 
and rates and taxes claimed 3:69 per cent. two years ago, 
and 3°60 per cent. this year; whilst one or two very small 
percentages for parliamentary expenses, (c, make up the 
total to a fraction over 61 per cent. in each case. It should 
be observed that there has been in the two years bridged by 
the comparison a considerable growth in the receipts of the 
ecmpany, and a concurrent enlargement in the expenses; 
but the percentage of the different items remains markedly 
similar in the two periods. The fact is of interest as showing 
that the increase of the expenses is due to a law that seems 
‘o be regular in its working on the great system frcm whose 
details these illustrations have been drawn. It seems moreover 
to point to the fact that most of the additiors to the receipts 
of the railway companies is being paid away. If we analyse 
the items we find that two years ago the Great Northern 
paid £124,755 for wages connected with the working of loco. 
motive engines in the six months; and for a similar period 
this year there has been claimed £146,019 for that item. In 
very large degree the increase of the working expenses is 
due to the increase of the sums that are paid for wages; 
and though in the end this adds to the purchasing power of 
the wage-earners, and thus to the work that the railways do 
in supplying the needs of these consumers, yet for the time 
being this increase in the working expenses of the railway 
causes the return to the ordinary shareholder to be much 
less than it would otherwise have been, though the increase 
in the expenses must have an end. 


RAILWAYS AND IRRIGATION FOR INDIA, 


Rariway construction is still to take preference of irriga- 
tion engineering works in India. This is clear if Lord 
George Hamilton’s speech on the introduction of the Indian 
Budget means anything. He announces that neither himself 
nor the Viceroy is in favour of wholesale expenditure on 
irrigation works—a statement which will be cautiously 
noted by British irrigation engineering firms—and that the 
Viceroy and the India-office together have determined rather 
to encourage increased outlay on railways. Sir James 
Kitson, M.P., and the British Iron Trade Association will 
receive this announcement with the greatest satisfaction, as 
indeed they are fully entitled todo. This action by the Indian 
Government, which is perhaps discouraging to our irrigation 
engineers in the same proportion, means additional prosperity 
to the steel rail and allied railway material interests of the 
kingdom. The view taken by the India-office of the relative 
merits of increased railroad or greater artificial water supply 
seems to be that wherever undertaken in India under proper 
survey the iron road has been of great benefit in facilitating 
migration, opening up new industries, developing the mineral 
resources of our great possession, and making much more 
easy the relief of distress. On these grounds it is proposed 
to construct, or assist in the construction of, 7681 miles cf 
additional railway in the ensuing financial year, involving an 
expenditure of forty-five million tens of rupees. While 
heartily supporting the extension of railway movement in 
India, and participating in the satisfaction which steel rail 
makers receive from announcements like the foregoing, we 
could, nevertheless, wish that additional expenditure was 
allocated also to irrigation works. The prevention of the 
destruction of crops by drought must frequently suggest 
itself as better than the relief of famine occasioned by an 
insufficient water supply to the crops of the ryots. Still, we 
are free to admit that a good deal has been done in the way 
of irrigation. We believe it isa fact that during the past 
decade the main canals in India have been extended by 
14,000 miles, covering 34 million acres, and the expenditure 
on the works has been 130 million of rupees. The expendi- 
ture on minor canals has been thirty million rupees, and an 
enormous work has been done in the way of sinking wells. 
The result of this is that the irrigated area could now feed 
120 millions of the population, or nearly half the population 
of the country. 


NAVAL ENGINEERS AND ARTIFICERS. 


We have so often expressed our conviction that the engine- 
room branch of the Royal Navy is insufficient in point of 
numbers, that we almost hesitate to return to the subject. 
But we have a report frcm the Mediterranean which we 
should be glad to see explained or contradicted on authority. 
We learn that by reason cf the deficiency of engineers and 
artificers in the Mediterranean squadron, many repairs which 
ought to be done by the ship’s mechanical staff are not sc 
done, but are put upon the dockyard at Malta, which in con- 
sequence of the pressure, is behind with the work. If this 
be strictly true it is a serious matter. How would it be in case 
of a naval war if the ships were as short handed as now ? 








THE MANCHESTER STEAM Users’ AssoctaTIon, — At a special 
meeting of the Committee of Management of the Manchester 
Steam Users’ Association held on the 6th inst, Mr. C. E. 
Stromeyer, Graduate of the Royal Technical College at Aix-la- 
Chapelle, Member of the Institution of Naval Archijects, 
Associate Member of the Institution of Civil Engineers, Member 
of the Institution of Mechanical Engineers, Member of the 
Institution cf Ergineers and Shipbuilders in Scotland, and 
Engineer Sorveyor to Lloyd’s Register, Glargow, was appointed 
Chief Engineer in succession to the late Mr, Lavington K, 
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re 
MR. EDDY. 


1; news of the death of Mr. E. M. G. Eddy, Chief Com- 
joner for New South Wales Railways, which took place 
eeve of the Jubilee rejoicings—21st June—came as a 
ck to all those who knew him. Mr. Iddy had been 
1is home for a short time, about a month pre- 
yiously, after which he went on his annual tour of inspection 
over the western and northera lines, intending to proceed to 
the north of (Jueensland to recruit his health. His condition, 
however, became 60 serious that it was with difficulty he 
reached Brisbane, where two doctors were in constant attend- 
anze, and his medical advisor from Sydney left by special 


tra‘ 

away. ase 1s ‘ ae x 
Oa taking up the position of Chief Commissioner for New 

Syuth Wales Railways in October, 1838, ho had a formidable 


task before him. c j 
requirements of the Colony, where State railways differ so 
widely from private lines. The conditions which Mr. Eddy 


T 
miss 
on th 
reat sho 
confined to I 


had to met were very different to those which obtain on Eng- | 


lish railways. The railways extend over a vast area of country 
with a sparse population. Lines are authorised by Parliament 
fyr devalopmant of districts with only remote prospects of 
paying interest on construction, and a body of men has to be 

anaze 
rn changad. Mr. Eddy fulfilled this diffisult rdle with 
eminent success, Add to this the fact that he was given powers 
of office to an extent that had never previously been granted 
to any man in the Colony, which he wielded with au impar- 
tiality and integrity that won the respect and est3em of al’. 
He died at the clos? of the most successful 
financial year since he had taken offisxe. A 
mora fisting tribute could no’ bs shown 
than the following extract, taken from one 


n, but before his arrival ia Brisbane Mr. Eddy had passed | 
. | prominent trade union official remarked to me, if this could | 


His administration had to be suited to the | 


4 whose previous conditions of service requires to be | 


posting of notices in Oldham. 
| ments in this district that have so far joined in the lock-out 
| are remaining very firm, and the only report I hear of any 
| possible breaking away is to the effect that negotiations are 
| going on between the trade unions and one small concern 
| with a view to coming to some arrangement. 
With regard to the trade union position, the leaders in this 
district are scarcely talking in the confident tone which they 


| assumed at the commencement of the dispute, the progress of | 


| which has been just the reverse of all previous experience. 


| Instead of the employers who had first joined in the lock-out | 
gradually falling away, there has been a gradual and steady | 


increase of firms co-operating in the movement, and as one 


bave been foreseen at the first, it was more than probable a 
very different attitude would have been taken by the trade 
union societies. The Amalgamated Society of Engineers 
is, of course, chiefly affected by the present dispute, and 
| the last official returns show that out of a membership of 
92,316, there are 18,730 on donation benefit, as compared with 
| 1786 last month, representing an increase of 16,944, which, 
| says Mr. Burns, may be taken as the full measure of the blow 
dealt at the Amalgamated Society of Engineers by the Em- 
ployers’ Federation. The number at work is 68,960, and 
these can, of course, be called upon to pay the levies in 
support of the out-of-work members. In this district a 
general emergency levy of 1s. and a genera! contingent levy of 
1s. per week is basing paid, in addition to a special local levy 
cf 6d., the total contributions being row close on 5s. per week 
por member, and about one-third cf ths !oca! members are on 


| that other establishments will join in, following upon the 
All the engineering establish- | 


| 


calculated to change the character of the struggle. On the 
part of the masters there is very great firmness and a set 
determination to hold out to the bitter end. They are in 
the fortunate position in one way of having comparatively 
few orders in hand. The work of completing the orders on the 
books is being undertaken by the foremen and apprenticer, 
and they represent a considerable number of hands. The 
only company affected by the strike at present in Barrow is 
Messrs. Vickers, Son, and Co. at their Naval Construction 
Works. Their men number about 700 or 800, and in 
addition to these about 200 labourers are thrown out of work. 
Messrs. Vickers have two torpedo boat destroyers ready to go 
to the Clyde for trial. They will be manned by the foremen 
| and apprentices. The Joseph Thompson, a 1000-ton sludge 
boat, for the Manchester Corporation, is ready for proceeding 
to her destination, and she will be taken round to the Merrey 
by the same staff. The effect of the dispute is already being 
felt in the town of Barrow, and it is a question of importance 
to the trade of the town as to how long it will last. The 
belief is strongly held that the d fficulty will not be arranged 


| for at least three or four months; at present there does not 


seem to be any disposition shown on either side in the direc- 
tion of mutual conference. Probably this will not occur 
until masters are pressed for deliveries on the one hanc or the 
men begin to feel the pinch of relief pay. 





Oar North-Eastezn correspondent wiites :—The situation 
as regards the labour difficulty in the engineering industry 
practically remains as it was a weck ago. Neither sideshows 
any signs of giving way ; but if anything, the position of the 

masters is strengthened by employers who 
have not been members of the Federation 
following the action adopted by the latter, 
and locking out their men. There is no 





of tha leading colonial papers which was | 
strongly opposed to him at the outset :— 

“The loss which Mr. Kddy’s premature 
decease inflicts upon New South Wales is 
very obvious. It is not alone that a railway 
expert of the highest.gtade has passed away. 
Able, sxceptionally, able, as Mr. Eddy 
unquestionably was, there is no reason for 
doubting that men in the came profession 
are to be found of ability fuy equal to 
that which Mr. Eddy possessed. 3ut 
natural ability and early training for his 
special work were not Mr. Eddy’s only value 
for New South Wales. He had a ten years’ 
acquaintance with our lines, our men, our 
country, climate, and conditions. It is 
that which makes the loss of hima calamity 
of very great magnitude. Able men are 
available, able men with instincts towards 
straightness such as Mr. Eddy possessed and 
exercised, are not so easily found, or recog- 
nised when met. But of railway managers 
who combine Mr, Eddy’s natural abilities 
with his elevation of character, ard his 
specialised acquaintance with every detail 
concerning the railways of New Scuth 
Wales, there exists not one. But 
we believe no verities are strained, and 
eulogy is not pushed beyond decency, when 
it is affirmed that the late Mr. Eddy, when 
he died, had won the regard and respect of 
all who had relations with him, alike in his 
private life and in his official station.” 

The body was brought to Sydney by special 
train, and interred at Waverley cemetery. 
The funeral was attended by the largest 
representative gathering that has ever taken 
place in Sydney. 


THE ENGINEERS’ STRIKE. 





Ovr Manchester correspondent writes : 
The confident anticipations of further and 
important accessions to the lock-out, to 
which Colonel Dyer, the president cf the 
General Employers’ Federation, gave expres- 
sion during an interview which I reported 
last week, have been more than amply veri- 
fied, not only in this district, but also in 





the Engoaser 





thought in this district of any firm, even 
the smallest, granting the eight hours day, 
and without exception, the employers in the 
North of England sre more determined than 
ever to resist the demands of the men. It 
is reported that on the Clyde it is expected 
that the termination of the dispute is not 
far distant; but here the employers are 
not so sanguine, and they give the men till 
the end of next month to play. The 
announcement that the Sheffield engineer- 
ing firms will support the Employers’ Feder- 
ation, and help to fight the battle, has had 
a good effect in this district; but as far 
as the ironmasters are concerned, it will 
tell detrimentally on their interests, as Shef- 
field is one of the best markets for Cleve- 
land hematite pig iron; and the consump- 
tion of that will, after a time, be reduced 
in Sheffield. So far as this district is con- 
cerned, the stoppage at the engineering 
works has had remarkably little influence on 
general trade as yet, for other works are 
kept going the same as before the strike; 
this is even the case at the shipyards, which, 
it is expected, will be the first to feel the 
pinch. Of course it is but natural that 
there should have been a cessation of the 
orders for new vessels; indeed, there are not 
even inquiries for quotations. But if there 
were orders forthcoming, shipbuilders would 
naturally hesitate about undertaking them 
until they can see their way clear. The 
unemployed engineers have not done much 
in the way of holding meetings, but where 
they have held them they have continued 
to harp upon the assertion that the object 
of the employers is to smash the Amal- 
gamated Society. They also endeavour to 
minimise the employers’ plea of foreign 
competition, which they—the men—natur- 
ally concider a bogey, notwithstanding the 
mass of evidence that is presenting itself 
on every side. It is believed that when the 
men’s funds are exhausted they will not 
find the general public very ready to con- 
tribute anything to enable them to prolong 
the struggle, as it is to the interests of 
the public that an end shall be brought 
about as soon as possible. Besides this, it 
is the aggressiveness of the amated 
Society of Engineers that is the main cause 








Sagi: | 





other important engineering ‘centres, York- i 
shire especially—the chief competitor with 
Lancashire—havingcome very strongly tothe 
front in the steadily-widening combination 
against the forty-eight hours movement. 
In the immediate district of Manchester, which 
perhaps the strongest trade union centre in the 
kingdom, the only actually definite addition to the 
firms who are locking out is that of Messrs. Arun- 
dell, of Stockport; but as practically all the prin- 
cipal firms that could join in the lock-out have already 


is 


posted notices, no further rea'ly important addition can be | 


expected. With regard to the Oldham district—which is 
the most important machine-making centre in England, 
besides including numerous other branches of the engineering 
trade—to which I referred last week as having practically 
decided to join in the lock-out, I am now able to add the 
official announcement that the lock-out notices have been 
posted this week. This definite action on the part cf the 
Oldham engineering firms has been awaited in several sur- 
rounding districts, and will bring into the lock-out a con- 
siderable number of engineering establishments in the 
neighbourhood. At present no definite official returns are 
available as to the actual number of firms who are posting 
the notices, but probably the result will not be less than an 


addition of twenty-five to the list I gave last week, and | 


between 20,000 and 25,000 men will be affected, of whom 
about one-fourth will come upon the books of the trade 
union societies which are combined in the present dispute on 
the forty-eight hours question. In Oldham alone Messrs. 
Platt Bros. give employment to some 12,000 men, Asa Lees 
and Co. about 5000, and other sections of the engineerin 

trade about 5000 men. The trade unions mostly concerne 

will be the Amalgamated Society of Engineers, which, during 
the strike a short time back for an advance of wages, brought 
into their membership a largely increased number of men ; 
and the United Machine Workers’ Association, which only last 
week established a new branch in the Oldham district. In 
the Bolton district there have been further important addi- 
tions, the list of firms who have already posted notices 
having been increased to twenty-two, and it is fully expected 


—E. M. G. EODY 


the unemployed lis. The United Machine Workers’ Associa. , 


tion, which is a local organisation, has 485 members on the 
books in Manchester, out of 8 membership roll of over 1000, 
and 1765 throughout the country, out of a total membership 
of 4144, and they have decided to raise a levy of 1s. 3d. on 
members and 6d. on apprentices who are working, so long as 
the dispute continues. As to the Steam Engine Makers’ 
Society, no particulars are obtainable, the general secretary, 
as I have previously intimated, preferring not to communi- 
cate any information which might in any way be of assistance 
to the employers, and all that he can state is that every pro- 
| vision is being made for the support of their members who 

are thrown out. At the same time, he distinctly disapproves 

of anything being said or done to aggravate the position, and 

strongly condemns the inflammatory speeches of some of the 

agitators who had rushed into the fray. His desire was that 


| the dispute should be allowed to go on as quietly as possible, | 


| and that no unnecessary impediment should be put in the 
| way of friendly negotiations when these might be thought 


| desirable. 





Our Barrow correspondent writes :—There is practically 


| no change to note in the condition of affairs in this district. | 


| The men are very firm, and state they are enjoying their 
| holiday very much. They look upon the financial strength 
| of the engineers as sufficiently great to grapple with this 
difficulty without permanent injury to their accumulated 
| funds, as the members of the A. S. E. who are at work very 


| a 
| thyy regard, as the most severe struggle in the history of 
| their trade. Questioned as to what they think of the 
| new accessions to the Masters’ Federation, they frankly 
admit that the more masters that combine the greater 





difficulty the men will have to face, but they do not antici. 
) pate any acceesions of this sort will be of a serious nature or 


| readily subscribe the levies imposed upon them for the | 
intenance of their comrades who are fighting, what) 


| 


of the present difficulty, and it is recognised 

that if the employers, and not the members 

cf the union, are to have the management 

of the works, they must put their foot down. 

Ihe sympathy of the public cannot in this case be said to be 
with the men, who have made it known that if the London 
men had got the eight hours, it would have had to be granted 
throughout the country. The document put forward by the 
employers, and signed by Colonel Dyer, in commercial circles 
in this district is looked upon as a very temperate statement 
of fact. Sir Joseph Pease, Bart., M.P., the chairman of the 
North-Eastern Railway Company, at the half-yearly meeting 
of the shareholders, in dealing with this question, said that 
“‘ what the engineers were fighting for was summarised in a 
very few lines in the masters’ reply, which, he believed, 
carried the facts. The masters said the men were asking for 
six weeks’ holiday in each year with full wages. That was 
the difference between the forty-eight hours week and the 
fifty-three hours. It meant also that overtime was to com- 
mence two hours earlier each day. It meant still more 
—that very valuable and costly machinery was to be idle onc- 
ninth of the year. He did not say whether the demand was 
right or wrong, but what he felt was that if we had to com- 
pete—as we had to do—with America with no limit of hours, 
with Belgium with no limit of hours, and with Germany 
almost in the same position—if British industries could stand 
the additional cost, it would surprise him.” The meeting 
endorsed the views of the Chairman. The letter of Sir Ben- 
jamin C. Browne, the chairman of Messrs. R.and W. Haw- 
thorn, Leslie, and Co., Limited, Newcastle-on-Tyne, to ths 
Times of Wednesday, has attracted a good deal of attention, 
as putting very forcibly the disadvantages which would accrue 
to this country in its competition with foreigners, if the con- 
cession of the eight hours is granted. There is no doubt that 
as the employers did not find the men do as much work in 
nine as they had previously done in ten hours, they will not 
et as much work done in eight hours as previously in nine, 
owever much the men assert that they will. On 
Wednesday it was reported that Messrs. C. A. Parsons 
and Co., of Heaton Works, Newcastle-or-Tyne, had followed 
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the example of the associated employers by posting notices. 





Our Sheffield correspondent writes :—The Sheffield manu- 
facturing firms have now fallen into line with the federated 
employers. Their resolution was come to at a meeting held at 
the Royal Victoria Hotel, Sheffield, on the 10th inst., when 
Colonel Dyer, the president of the Federated Society of Em- 
ployers, was present. There was a very large attendance of 
manufacturers, directors of public companies, and other 
representatives of the various Sheffield houses associated with 
the engineering industry. After a discussion lasting fully an 
hour and a-half, the meeting passed the following resolu- 
tion: —* That in consequence of the distinct statements by the 
leaders of the trades unions on several occasions to the effect 
that the battle in favour of an eight hours day must be 
fought at Sheffield as well as other centres mentioned, the 
employers present at this meeting hereby undertake to join 
the Federated Society of Employers, with a view to resisting 
the Amalgamated Society of Engineers’ demands, and will act 
in accordance with the advice of the Board of the Federated 
Society of Engineers with regard to lock-out notices.” 
This resolution has been already communicated to the 
Federated Board. The notices to the members of the Amal- 
gamated Society of Engineers and the other trades societies 
acting with them will be given so as to expire simultaneously 
on the 28th inst. In several instances where a fortnight’s 
notice is required, the notices will be given on the 13th inst., 
where a week is adequate the date of giving the formal 
intimation will be the 20th. The trade organisations allied 
with the engineers are the Steam Makers’ Society, the United 
Society of Smiths and Hammermen, the London and Pro- 
vincial Society of Coppersmiths, London and United Society 
of Drillers, United Machine Makers’ Association, London 
Society of Brass Finishers, London and Provincial Society of 
Hammermen, Amalgamated Society of Tool Makers, and the 

cientific Instrument Makers’ Society. These societies 
are not all represented in Sheffield, but it is believed that 
within the city there are some 700 or 800 men connected 
with one or other of them. The number of men affected 
will not be so Jarge as in other towns, like Manchester, 
Leeds, Oldham, or Keighley, which are engineering centres. 
There are six branches of the Amalgamated Society in 
Sheffield, and the membership is stated to be close upon 
1600, but these are believed to be outside figures. Including 
the workmen in allied trades, there will be fully 2000 directly 
affected, in addition to about 1000 moulders, many boiler- 
makers, and others indirectly interested. At least 1000 of 
the union men are employed at five of our large Hast 
End firms, viz., Messrs. Charles Cammell and Co., 
Messrs. John Brown and Co., Messrs. Vickers, Sons, 
and Co., Messrs. Thomas Firth and Sons, and Messrs. 
William Jessop and Sons. The next largest employers 
are Messrs. Davy Brothers, Park Ironworks, and Messrs. 
Walker, Eaton, and Co., Spital Hill. The remainder 
are dispersed over the city in smaller establishments. Up to 
Tuesday there were strong hopes that Sheffield might remain 
outside the conflict. Local employers were not members of 
the masters’ association, and on that account it was thought 
they would not be brought into the dispute. Their men, too, 
were quite content to go on working, which not only suited 
them, but also suited their leaders’ plan of campaign, as their 
contributions assisted to feed the funds for the fight else- 
where. The great majority of these men, as has already been 
pointed out in Tue ENGINEER, are not engaged in large 
engineering concerns, but, with few exceptions, in the heavy 
industries of iron and steel and military and marine mate- 
rial, carried on by the firms mentioned. With these works, 
located at Brightside, engineering is a part of the other 
industry carried on. Sometimes it is a very smail part 
indeed. Theemployers, though not members of the masters’ 
association, have latterly come to the conclusion that they 
could not stand idly by while the battle, which is largely 
their own, was beingfought. Besides, they have all very close 
connection with the leading engineering establishments of the 
country, giving and receiving work continuously, and on a 
most extensive scale. The general opinion, gathered by our 
correspondent in the course of inquiries on the 11th inst., 
is that the decision come to on the previous day was inevit- 
able. Itis felt strongly that, although the season is most 
unfavourable for any interruption to work, the time has come 
when the employers must put their foot down firmly, as the 
demands now made are only one of a series which have 
become intolerable. There will, of course, be much 
trouble and dislocation of business ; but having now 
set their backs to the wall, they will make a general 
and united fight, with a fair chance of a successful issue. 
There is every prespect, unless the men adopt a more 
reasonable attitude, that the iron and steel trade in this 
locality will be gravely affected; but the manufacturers, 
without any exceptions, express themselves resolute 
upon standing with the Federated Employers, what- 
ever the lcss, and however protracted the dispute may 

8 As for the men, while some express deep 
regret that the lock-out is to extend to Sheffield, 
they say they will fight to the bitter end. It is added, on 
their behalf, that even if the masters succeed, and exhaust 
the society of its funds, they won’t break up the union. 
Some of the extreme spirits say that “the strike has been 
forced upon them, and they are looking forward with resolu- 
tion to a general strike which will, in the end, swell toa 
revolution. Another leading local member of the Amal- 
gamated Society, holding an official position, expressed the 
opinion that “ if the stoppage is long-continued it will end in 
a social revolution ; for,” he added, “nothing can be made 
without the services of the engineer ; you cannot make flour, 
you cannot make cloth, you cannot do anything without us.” 
A meeting of the men locally concerned will be held shortly. 
One of the principal representatives of the manufacturers 
present at Tuesday’s meeting, asked if the Amalgamated 
Society was in a position to endure long the demands 
upon its funds, replied, ‘No; the colliers are clear- 
ing out of the fight. They are now paying out in 
strike pay anything from £25,000 to £35,000 a week, and 
their funds won’t stand it. Out of a membership of 91,000 
they have only about 20,000 members now left available to 
pay full levies, which are being demanded at the highest rate 
of 5s. a week, and this kind of thing cannot long continue. 
I know what I am talking about, because the figures I have 
got are from their own books. Our experience of these 
engineering disputes on the North-east Coast is that about 
thirteen weeks generally sees the men break up.” This 
representative, it should be added, is not of Sheffield, but 
from a distance. 





Our Birmingham correspondent writes:—The important 
extension of the engineers’ strike announced this week, 


occasioned by the adhesion of the employers in the Oldham 
and Sheffield districts to the Masters’ Federation, with its 
significant effect in largely increasing the number of hands 
locked out, has made a great impression upon the master 
engineers in the Birmingham district. They seem to be 
awake more than ever this week to the circumstance that an 
epoch-making struggle for the engineering interests of this 
country is going on, and although they themselves are not at 
present directly concerned in the strife, there is no knowing 
what eventuality may crop up at any moment to 
embroil them in the vortex of the dispute. The 
adhesion of the Oldham and Shefiield firms, and the 
additions to their ranks which the Federation are receiving 
from other parts of the kingdom, suggest to the 
Birmingham firms that the Federation 1s absolutely 
determined to present a solid phalanx to the claims of the 
men, and in interviews which I have this week obtained with 
some of the firms here I notice that they seem more than 
ever convinced on this point. The position which Birmingham 
occupies on this occasion is quite unique. It is most unusual 
for the other engineering centres of the country, inland as 
well as on the coast, and dealing, some of them, with precisely 
the same class of machinery and engineering work as towns 
which are now in a stats of lock-out and strike, to be engaged 
as now in a hand-to-hand battle over matters affecting 
cardinal interests of the conduct of the industry, and yet for 
the country of Wattand Boulton, and coming down to modern 
times, of Richard Tangye, to preserve a passive attitude. 
As I have said, however, it is impossible to declare distinctly 
how much longer this singularity may continue. Meanwhile 
the circumstance that the great Birmingham district finds 
itself situated as I have sketched must give to its councils as 
& non-combatant a condition of much influence. I need 
hardly say that without wishing to appear in any way selfish 
or unsympathetic with the vital struggle which the masters 
are carrying on in the other engineering centres of Great 
Britain, the Birmingham engineers are congratulating them- 
selves not a little upon what they judge their exceptional 
good fortune. The old proverb that ‘’tis an ill wind that 
blows no one good,” even without Birmingham workshops 
going out of their way to seek its realisation, cannot but be 
fulfilled in this instance once again if the lock-out is main- 
tained. 

As I reported last week, the reason of Birmingham's happy 
inactivity at the present time in the strife is to be found in 
the circumstance that there are no members of the Federa- 
tion here, or at least not of such importance as to take action. 
One circumstance which is making some of the firms here, 
however, a little nervous lest the district should be drawn 
into the strife, is the mauner in which the cycle industry has 
become involved. The action of the Nottingham cycle firms 
in making common cause with the Federation, and locking 
out 25 per cent. of their hands, has aroused the keenest 
excitement among cycle engineers here and at Wolver- 
hampton, which is situated only 124 miles away. The out- 
put of machines here and at Wolverhampton is fully as large, 
if not larger, than at Nottingham, and our local firms are as 
closely interested in the ultimate result of the strike as are 
Nottingham, Coventry, or Leicester. From inquiries which 
I have made it appears that the action of the Nottingham 
cycle firms came entirely as a surprise to our makers. Very 
few of them had any idea that such a step was in contem- 
plation. It has been suggested in some quarters that the 
fact that the cycle season is nearing its close, or at any 
rate the busy part of the year over, was the main factor 
in dictating the action which the Nottingham firms 
have taken. I do not think so. The circumstance may 
not have been entirely without its influence, but that 
it was the chief consideration in posting the lock-out 
notices I do not believe. Twelve firms at Nottingham have 
pursued the course indicated, the notices, of course, only, 
however, applying to such men as are members of the Amal- 
gamated Society. What steps the National Society of Cycle 
Makers will ultimately take in the interests of the men yet 
remains to be seen. It may not be generally known that 
such a trades union amongst cycle operatives exists. This 
is, however, to be explained by the fact that it has only been 
called into operation since the commencement of the year, and 
can at present, in fact, only boast a five months’ history ; its 
birthplace and headquarters are in Birmingham, and so far it 
has fourteen branches. It sounds extremely hollow that 
this most infantile of all the trades unions, and one formed 
particularly for the supposed promotion of the interests of a 
class of mechanics to whom, by common consent, overtime is 
as the breath of life during the busiest portion of the year, 
should pose as opposed to the fifty-four hours as even the 
Amalgamated Society itself. Yet this is its position at the 
moment. In areport which it has just issued, dealing with 
its less than half-year’s existence, this union, commenting 
upon the action of the Nottingham masters, states that “an 
eight hours day was what was wanted, and only eight hours 
would be worked. Overtime had been the curse of the cycle 
trade. Overtime and overwork for a man who had done a 
fair day’s work for a fair day’s pay must not be tolerated 
while thousands of men willing to work were compelled to 
starve.” The report continuing states that “ the committee 
hope that if it is decided to call out the members of the Cycle 
Workers’ Society to assist the engineers a definite policy will 
be laid out.” 





Our correspondent in the Clyde district writes :—Scarcely 
a day passes in which the Masters’ Federation does not 
receive notice of important accessions to its ranks. The 
lock-out is rapidly extending in the West of Scotland, and 
the masters feel that their position is being greatly 
strengthened by the repeated adhesion of bodies of employers 
in important English centres. There is, if anything, rather 
more earnestness, not to say bitterness, being imported into 
the struggle as time passes. The masters are more confident 
than ever of success, and the justice of their cause is univer- 
sally acknowledged by the general public outside of the circle 
of operatives immediately concerned. The men, on the other 
hand, have in several localities exhibited a good deal of irri- 
tation. They feel that in some respects they have suddenly 
been placed in a false position by the action of their 
brother unionists in the London district. Not one work- 
man in a hundred on the Clyde, it may safely be 
said, attaches any importance to the eight hours day, or cares 
one farthing whether he obtains it or not. The men are 
simply buoyed up by the esprit de corps of the union, feeling 
bound to carry out the orders of their executive, and it must 
be confessed that in a number of districts they are going 
beyond anything which their leaders would care to advocate 
before the public. Numerous irregularities have taken place 





in connection with picketing, and the ringleaders have 
repeatedly been in the hands of the police. Ata number of 





al 

works in the Glasgow district non-union men are bein 
ployed, and it is to endeavour to put an end to this that ‘th 

ickets have been organised. In some cases workmen Bone 

en followed considerable distances from the works to their 
residences by unionists jeering and reproaching them all 
the way, and even threats have beon held out, which only th 
presence of the police prevented from being carried into 
execution. The present lot of the non-unionist operative 34 
indeed, a hard one, but within the last few dg. k 
he has had his courage very materially strengthened 
by the assurance of the employers that he will not be dis. 
missed when the lock-out is over. The employers hayg 
decided to stand by the non-unionists at all hazards, and on 
no account to allow them to suffer from any terms like} to 
be dictated by the unionists at the termination of the 
struggle. Up till now the men on strike have been receiyin 
15s, per week from the union, the married men getting 
an additional 6d. for each child ; the non-union married men 
who keep out receiving 103., and the unmarried men 8; 
The manifestoes issued by employers on the one side, and 
workmen on the other, were really not needed to give the 
public a correct idea of the bearings of the dispute. The 
demands of the men are regarded here as altogether pre. 
posterous, and employers are receiving, and will continue to 
receive, the moral sympathy of the community. Since last 
week numbers of men have been withdrawn from 
various engineering works by orders of the Associated 
Society of Engineers, the reason being supposed to be 
that the employers in question were engaged in work 
the execution of which would be to the advantage of 
federated firms. As was to be expected, the result of with. 
drawing these workmen has been to throw their employers 
into the ranks of the Federation. It is fully expected that 
in a very short time scarcely one firm of importance in the 
Clyde engineering trade will be found outside the masters’ 
Federation. Those firms who have hitherto remained out- 
side have, there is reason to believe, been treated with the 
utmost courtesy. The reasons for the attitude which they 
have assumed, although not patent to the general public, 
have been well understood by the employers who take a 
leading part in conducting the affairs Of the Federation, and 
assurances have repeatedly been given that the matter will 
come all right in the end. It will be remembered that somo 
time agoa suggestion was made by the Federation of Engineer. 
ing and Shipbuilding Trades that a conferenceshould be held to 
consider what modifications might be made upon the working 
week. The employers’ Federation, having fully considered this 
matter, has issued a reply to the effect that while the em- 
ployers are at all times ready to meet the representatives of 
their workmen, they much regret that the present is nota 
time when the subject would be likelyto receive the calm and 
dispassionate consideration its importance demands. While 
postponing the subject for the present, however, the employers 
intimate that they will be pleased to receive from the men’s 
executive and consider any suggestions which they may have 
to make with reference to the question of shorter hours of 
labour. The effect of the lock-out on other classes of work- 
men besides the engineers is not yet very great, but as time 
passes numbers of men who are in no way responsible for the 
dispute will inevitably be thrown out of employment. The 
various markets for raw and manufactured material are 
already influenced to a very marked extent. Consumers are 
confining their purchasers rigidly to immediate wants, and 
almost no forward business is being done. 


Our correspondent in Wales writes:—At the beginning of 
the strike it was feared that some ill effects would be 
exhibited at certain works in South Wales and Monmouth- 
shire, where there had been in the past year a degree of 
friction amongst the “‘ tradesmen,” but so far little sympathy 
has been expressed, and no action taken. As showing an 
excellent feeling now prevailing at Dowlais, I learn that in 
despite of the great choral attractions of Newport last week, 
a fair number of men kept steadily to work, and 
when the holiday-makers resumed, all atoned by working 
half turns of overtime every evening, making up for the lost 
time in the early part of the week, and lessening the incon- 
venience sustained by the manegement in the diminished 
make of manufactured goods. 

In the Swansea district it was shown by the decrease of 
stocks of pig all round—one firm alone clearing off 200 trucks 
of pig in two days—that there are no adverse infiuences in this 
branch resulting from the engineering strike. The finished 
iron and steel trade branches are the only ones affected, 
and these not in a very marked degree. In the district the 
Bessemer works are fully employed on rails and billets. 
Siemens steel plates have fallen off in demand, and inquiries 
for merchant bars lack animation. This is regarded as due 
to the strike. 

On ’Change, Swansea, it is not thought that the struggle 
will be a long one, and that a fortnight will see the end, and 
that the victory must be with the federated employers. The 
principal ironmasters are fortunately well placed with orders 
for rails, bars, billets, and small goods. Where the strike is 
felt more particularly is the effect on future bookings. In 
this respect most of the iron and steel works suffer in degree. 
One of the leading ironmasters, in reply to my personal 
inquiry this week regarding this, said, ‘‘ Yes, we still suffer 
from the effects of the engineers’ strike. Less orders are 
placed in consequence,” 





We have received the following communication from Mr. 
Daniels, manager to Messrs. Nasmyth, Wilson and Co.:— 
“TJ have noticed in THe EnGIncER that employers are 
invited to give their experience on the question of starting 
work at6a.m. Some time since it was stated that a Scottish 
employer had given his men the eight hours because they 
were no good “shivering and shaking” before having 
their breakfast. Now, if he wotld pay his men the 
Manchester rate of wages, they could have a good supper, 
which would last them until the following morning ; as it is, 
they cannot afford it. In Scotland, when I worked there as 
a mechanic, we went to breakfast at 9a.m. or 9.15a.m., to 
dinner at 2 p.m. or 2.15 p.m., having three-quarters of an hour 
for the meal. Now, this is too long. Men starting at 6 a.m. 
should have breakfast at 8a.m. or 8,30 a.m.—not later, as men 
feel quite ready for it at 8 a.m. Now, forclerks, draughtsmen, 
&c., having breakfast before starting work is all very well, as 
their work is light; but the mechanics are different; they 
cannot take sufficient breakfast to keep up their vigour if they 
have it befor. starting work. At Sharp’s, when they were in 
Manchester, I was there twelve years, and on Monday 
morning we had breakfast before starting, as we all do now in 
the Manchester district; but we all took a bit of lunch to have 
about 11a.m.,as the result of the breakfast was worked off, 
and my experionce—now covering forty years—as an appron- 

















Ava. 18, 1897 





THE ENGINEER 








= 
MAR an, foreman, and manager, convinces me it is all 
tie, joao rat they say about the starting after breakfast 
a weetting better results. In railway sho,s, or day-work 
= 8 men may skulk and idle about, but where are the fore- 
shop*» My experience has always been in contract shops, and 
i. never seen any that could not be overcome. In winter- 
: [have all the shops lighted upten minutes before 6 a.m., 
og all is bright and cheerful for the men to come in. 
tn the smithy I have all the fires in use blowed up, so that the 
miths can start right off with a good fire and a warm shop. 
All windows and skylights are cleaned in the autumn, so that 
we get all the light we can. In machine shops, where 
ssible, we use the steam warmers, and in other shops and 
Frposed places devils are put to keep the men warm and 
peered, if only they can see @ bit of bright fire. I have been 
pe ten years at my post at 6 a.m., and never missed, and 
could always eat a good breakfast; but on Monday morning 
I can never enjoy it the same, and want my dinner at 12 
o'clock ; by going home to breakfast after working two hours 
the home is bright and cheerfal, a good fire, and all in order. 
If men live too far from home, employers find comfortable 
dining-rooms, with hot water and every convenience for the 
men, and a man to keep the place clean and in order. We 
might get used to it in time, as use is second nature, but I 
am afraid we should develope dyspepsia, and always be 
in a frame of mind not in keeping with working things 
smoothly. In my presidential address, 1893, on ‘ Capital 
and Labour,’ my opinions are pretty well stated on the eight- 
hour question, and all arguments in its favour and otherwise 
fairly considered. If such a result should occur as a com- 
promise made in the Manchester district where the fifty-three 
hours is worked, it would be better to start, say, on the five 
mornings at 6.30, and breakfast at 8.30, making fifty and 
a-half hours per week, as the Monday morning rest after 
Sunday seems really necessary, but every other morning start 
early and finish at 12 or 12.30 on Saturday.” 
Messrs. Laird Bros. also write to us. Their letter will bo 
found on page 155. 








AMALGAMATED SOCIETY OF ENGINEERS’ 
MANIFESTO. 


Tux following statement was issued on Monday last by 
Mr. G. N. Barnes, on behalf of the Executive Council of 
the Amalgamated, Society of Engineers, in reply to the 
employers’ manifesto :— 


General-office, 89, Stamford-street, London, SE, 
August 9th, 1897, 

‘To the Pablic,—The moving spirits of the Federation of Eagi- 
neering Employers’ Associations have at last plucked up courage to 
state their case, and the document which has been issued is remark- 
able, not so much for what it says as for what it leaves unsaid, Its 
extreme length, its lack of lucidity, and its apologetic tone, are all 
indicative of declining faith ia the policy to which the Federation 
bas been committed. No effort is made to traverse the testimony 
of those employers who have tried the eight-hour day, or to deal 
with the facts and figures bearing upon international trade, which 
have been issued from this cffice, as well as elsewhere, and the 
feeblest posible plea is offered to the formidabie indictment 
charging them with unnecessarily involving the whole country in a 
local dispute. We venture to submit that, upon neither of the 
four points covered, has a case been made out which will carry 
conviction to any impartial and unbiassed mind. We will take 
them in the order as given. 


Finst,—THeE FeperRatTioN—Its OriGin, AIMS, AND ATTITUDE 


The formation of the body in question is said to have been in 
consequence of the aggressiveness of the Amalgamated Society of 


and which we think was amply justified under the circumstances. 
What are the facts? As we have already stated, the London 
members had been quietly negotiating a reduction of working 
hours, Taey had chosen in this way, if we may again use the 
words of the 7'imes, ‘‘ to obtain a share in the augmented profits of 
business,” instead of—as had their provincial fellow-members—by 
increase of wages. As far back as last January and lebruary 
conferences were held with the only organisation of London 
employers of which we had knowledge, and the eight hours was 
conceded to the menintheiremploy. A Joint Committee was then 
formed, a complete list of employers in the district was compiled, 
and all were served with requisition. This was in April, and 
reply was asked for by May 26th, 

Many fell into line at once, some took time to consider and 
ultimately conceded, and a sma!l number of those who still held 
out joined the Federation on June 5th. ‘These latter never 
answered the requisition at all, and as they have been uncon- 
nected with the Federation for the five months of the year during 
which the movement had been in progress, the subsequent com- 
munications from that body on their behalf were ignored by the 
Joint Committee. On July 1st we were informed that, unless 
notices which had been served on recalcitrant employers were 
withdrawn-—that is to say, that unless our members abandoned the 
position won five months before—lock-out would take place the 
wesk following, the reason assigned being ‘‘defence of their 
members who had been attacked.” Dafence of their members, 
forsooth' The defence of members of less than a month, who had 
been admitted to membership for the express and deliberate and 
almost avowed intention of provoking a quarrel, and who had 
refused the relief which had been granted by the great body of 
employers in the district. Some of these ‘‘members” must, ere 
now, have realised the mistake they have made in becoming allied to 
an organisation the aims and methods of which are so obviously 
inconsistent with that peaceful pursuit of industry which has 
always characterised London. We venture to think that they 
have been influenced by false pretences. It has been put to them 
that the Society had been tyrannical and unreasonable in its 
dealings on matters other than the immediate cause of this dispute, 
and their own experience should have saved them from acting 
upon such representations, 

The employers of London on the whole have been fair and 
honourable in their dealings wit us, and have been treated by us 
in like manner. There has been an almost entire absence of those 
petty squabbles about machines, out-working rates, and demarca- 
tion of work, which have been the cause of infinite trouble in the 
North, and when, unfortunately, a dispute arose last year upon 
one of these questions, it was submitted to arbitration and 
honourably adjusted, But there are some to whom these remarks 
cannot be applied, and these are to be found among the new-found 
members of the Employers’ Federation, 

In the shops of one of these overtime has been worked for years, 
and beyond the bounds of reasonable endurance, as the following 
figures will show. Our Hammersmith branch, which is contiguous 
to the shops in question, has mainly consisted in workmen employed 
there, and the amount of money spent by this branch for sickness 
and for the funeral for those who have died has averaged £86 l1s., 
whereas the expenditure for the 10,000 members spread over the 
whole of London has averaged £68 193. per hundred. Comment 
is needless to enforce the gruesome significance of these figures. 

Other three are wel!-known Govecnment contractors, who have 
persistently declined to pay the standard rate of the district to all 
the men in their employ. : 


THIRD.—THE REAL NaTURE OF THE CLAIM, 


Tae statements subscribed to by Colonel Dyer under the above 
heading are too absurd for serious attention. 

The real nature of the claim is said to be, ‘‘ That the employers 
shall give their workmen six weeks’ additional holiday every 
year.” The human element is absolutely excluded, and we are 
gravely assured that the “output of a machine must be directly 
proportional to the number of hours the machine works,” whether 
the machine be in London, at Hamburg, on the Tyne, or the 
Weser. Weare not aware of a single member of the Employers’ 
Federation who ‘‘ gives” holidays, and the idea of the output of a 

hine being unaffected by the vigour of the operator is at vari- 





Engineers, and its objects are said to be entirely defensive. We 
are charged with having harassed employers, and with having 
extorted inequitable terms on pain of stoppage of work. Nothing 
could be further from the truth. We challenge them to give a 
single instance. And further, we point to the fact that, througb- 
out the whole Federated area increased volume, importance, and 
value of trade have accompanied the slight instalments of justice 
which we have been able to procure, The charge of tyranny over 
weaker societies and non-unionists is also notoriously untrue. The 
Amalgamated Society of Engineers, unlike other societies which 
have been more favoured by the Federation, has never been 
intolerant of other societies, of which there are at least half a 
dozen in the engineering trade. As is well known to the Federa- 
tion, the poiley of the Society towards these small sectional societies 
is one of helpfulness, That policy was made public some months 
ago in letters to the Federation, in which we declared that our 
only concern was to maintain trade conditions, and at that time 
the Federation was endeavouring to impose upon the weakness of 
these ‘‘ weaker societies” in order to reduce wages. And, as is 
equally well known, in the solitary instance of trouble in regard to 
non-union labour the executive exerted its authority to get our 
members to return to work rather than cause a dislocation of 
industry, We refer to the case of Dansmuir and Jackson. 

We have never assumed to ourselves the right to object, as is 
suggested, to the employers combining. But we cannot assent 
to the statement that the objects of this particular combination 
are purely defensive. Such a statement is obviously inconsistent 
with the aggressive attitude now taken up. 

The most that can be urged against us is, that we have given 
financial assistance from the whole body of members to those 
engaged in local disputes. Such involves no assault upon or 
menace to other employers outside the local area. But this sympa- 
thetic lock-out over a wide area is practically an act of aggression 
upon society, it is an abuse of the power of combination of which 
there is no parallel on our side in the whole forty-eight years’ 
existence of the Society, and it strikes not so much against ‘‘ those 
who provide the sinews of war” as against others who have had no 
part nor lot in the quarrel, 


Seconp.—Causg OF THE DisrpUTE—STRIKE OR Lock-ourT ? 


An incomplete and partial statement of the antecedent circum- 
stances is given in the effort to fasten upon us the responsibility 
for the deadlock, and our declaration that a “‘ trial of strength 
was inevitable” is adduced as conclusive proof against us. That 
declaration was made only after the incidents of the last few 
months had convinced us that the Federation was intent upon the 
course which Dr, Haswell has since euphemistically described as 
“Peace through war.” ‘Twice in the course of this year had lock- 
out been threatened over the whole country upon causes trifling 
almost to childishness, 

In aon last we were challenged bacause a few shillings had 
been claimed somewhere by a few men on torpedo trial shipe. In 
February lock-out was threatened on a — of paltry issues con- 
cerning in the aggregate perhaps a hundred men, and stoppage 
‘was only averted by severe restraint being put upon our members. 
We ultimately met the employers in conference, and arranged 
‘terms covering the whole ground, except upon the question of 
machines, which we offered to submit to arbitration, and upon 
which there has been as yet no settlement owing to the obduracy 
of the other side, Yet, while our members were peacefully voting 
‘upon these terms, the acceptance of which had been recommended 
by the executive, the Federation again step gaily into the arena 
: ~ challenge to mortal combat on a matter in which they had no 
concern, 


ance with everyday workshop experience, with all facts, history, 
and theory, and, we may add, with the recorded utterance of 
Colonel Dyer himself, who, on April Ist, in the conference already 
alluded to expressed himself thus:—‘‘One man may do a great 
deal more work with the same machine in the same number of 
hours, One man may turn out sometimes double as much as 
another.” Quiteso! Weagree with Colonel Dyer of April Ist. 

Tbe energy and the mechanical aptitude of the man is always 
the chief factor, and the dead machine never. Improve the man’s 
conditions, give him scope for development, and above all perhaps, 
for the development of what Ruskin has called the ‘‘ social element 
in human natare,” and the output will cease to be a source of 
trouble, In this connection we commend to the Federation the 
testimony of Mr. Hil], of the Blackwall Ironworks, 


FourtH.—THE PosITION OF THE WORKMAN IN THE EMPLOY OF 
FEDERATED FIRMS, 


Under this heading it is said to be our ‘‘ unconcealed intention ” 
to spread the eight hours movement to the provinces, and it is 
also stated that workmen have already obtained their full share of 
the benefit of machinery, Indeed, itis stated, although the period 
of comparison is not given, that wages have doubled, and that less 
is paid for the necessaries of life. This exaggerated statement 
will carry its own refutation to every dispassionate mind. What 
are the necessaries of life? It may be that the builders of Noah’s 
ark had only half the wages paid now, and that goods were dearer. 
But this does not help us much, 

We go back to the inauguration of popular education twenty-five 
years ago, when the working hours were last curtailed, and since 
then there have been vast improvements in manufacturi 
processes, Yet the wages of London engineers have remaine 
absolutely stationary, rents have increased at least 20 per cent., and 
themargin of leisure has been diminished. Butduring the same time 
the tree of knowledge has begun to bear fruit, and the workmen 
are ever getting more conscious of new and laudable desires, 

It may be that wages to-day are higher generally than ever 
before, and that employment is more general, but it is also a fact 
that —_ a few short years ago almost the opposite was the case. 
This only proves that industrial crises are more intense than 
formerly. 

Increments in wages tend to melt away as the unemployed roll 
grows larger with each recurring depression, whereas there is more 
of the element of permanence in shortened hours of labour. Hence 
the wisdom of the Londonclaim. And, in regard to the spreading 
of the movement to the country, we have never been so foolish as 
to make a claim for London based entirely upon its particular con- 
dition, which could not be sustained elsewhere. The spread of 
the movement would have depended largely upon the experience 
gained. That our members would have waited patiently for the 
results of experience has been already proved. Seven thousand 
five hundred of them have been working the nine hours for three 
years, while other 3000 have been working eight hours. The 
English members worked nine hours, while their Scotch brethren 
worked eight and a-half for eight years ; the London engineer had 
worked one hour more per week than those in the Northern 
Counties for six years. But it would be idle to deny that the con- 
cession in London would have had a most important bearing upon 
the position in the provinces one way or another, although apart 
from our intention, ‘‘ concealed ” or otherwise. Time and experi- 
ence would have told. But the Employers’ Federation, by the 
action taken, has made this silent and natural process of extension 
impossible, and upon them emphatically must rest the respon- 
sibility. GeorcE N. BARNES, 





We wore then constrained to use the phrase cited against us, 





By order of Executive Council. 
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AN EXpPLosion OF CARTRIDGES occurred on Friday last in a 
depot outside Rustchuk almost simultaneously with the arrival of 
the train in which Prince Ferdinand was travelling. Out of 305 
boys and girls employed in the depé! the dead bodies of 56 have 
been recovered, 30 are in hospital, while 25 are fatally injured. 


Tue Ferry STEAMER CHEBUCTO. — A vessel of rather novel 
construction, being of the three-decked American type, has just 
been completed by Messrs. McKie and Baxter, of Glasgow. In the 
machinery department_the vessel is quite as novel, the fore-and- 
aft screws are driven by two pairs compound engines, supplied by 
steam from two Admiralty type boilers with four Fox’s furnacze, 
There is an installation comprising five pumps by Messrs, the Blake 
and Knowles Steam Pamp Works, of America, including a duplex 
independent air pump (the first of its kind which has been fitted 
to a vessel in this country), a special form of feed pump, a donkey 
pump, a boiler circulating pump, and a sanitary pump are also 
fitted. Hancock inspirators are fitted for feeding the boilers, and 
Hancock ejectors for clearing the bilges, The air pump dis- 
charges into a tank from which the feed pump draws through a 
filter, the speed of this pump being automatically controlled by a 
float. The exhaust steam for all the auxiliary engines is carried 
to the condenser, and the feed water passes through a heater on 
its way to the boilers, The centrifugal circulatiog pump was made 
by Messrs. McKie and Baxter, and has a special balanced valve 
fitted to it, the invention of Mr. Baxter. The engines are reversed 
by direct-acting steam gear upon an entirely new principle, the 
invention of Mr. Baxter and Mr. D. B. Donald, of Falmouth. The 
boilers supply steam to an electric light engine, and to the heating 
appliances fitted throughout the ship. 


YORKSHIRE STEAM CoaL TRADE,—lIn all probability a larger 
volume of trade is being now done than at any former period in 
the history of the Yorkshire coal trade. The moderate price of 
coal has doubtless done much to increase the consumption and 
stimulate trade. For some time a very large volume of trade has 
been done by the leading firms working the thick coal seams in 
South Yorkshire, and this, it would seem, is on the increase. The 
official return showing the quantity of steam coal imported to Hull, 
which reached subscribers on Wednesday, shows that a progressive 
business is still being transacted. The six largest South Yorkshire 
contributors have all sent an increased tonnage to Hull during the 
month and the seven months of the year, compared with the 
corresponding period of 1896; in fact, Denaby and Cadeby, 
Aldwarke Main, Kilnhurst, and Thryberghe Hall, Manver’s 
Main, Shireoaks and: Rothervale, last month sent no less than 
145,624 tons, against 83,272 tons in the month of July, 1896, or an 
increase of 62,352 tons. The total imports for the month reached 
276,928 tons, an increase of 45,040 tons; whilst during the seven 
months no less than 1,456,016 tons were sent, an increaso of 
189,664 tons on the business done during the previous year. The 
exports during the month showed a decline of 1979 tons, brought 
about by a serious decline in the quantity sent to North Russia, On 
the other hand, the exports during the seven months reached 
569,624 tons, the increase amounting to no less than 42,189 tons. 
The thick seam pits are making good time, and stocks are only 
low. 


RAILWAYS AND HEALTH.—Vibration and noise are factors well 
known, not only as producing temporary discomfort, but also 
injurious effects upon the health. In these days, says the Lancet, 
when travelling rapidly from place to place is a sine gud non, both 
causes of disturbance are to some extent inevitable ; but we can- 
not help thinking that much more might be done to alleviate the 
distress arising from our incessant recourse to the many and 
various means of moving from place to place, Speed is the craze ; 
but there is no reason why speed should not be attained without 
the discomfort due to noise and rapid vibration, not to mention the 
perhaps permanently ill effects which a constant series of joltings 
may have upon the nervous passenger and invalid. The various rail- 


ways running out of London afford a good illustration of whatis,and , 


what is not, done in this direction. Passengers, for example, cannot 
fail to have noticed how smooth and free from vibration is the 
travelling on the Great Western Railway. On the London and 
North-Western and the Midland Railways it is still good from this 
point of view, but not quite co free from shock and noise. The 
trains of the former company running on the Underground Rail- 
way are, however, excellent examples of smooth and comfortable 
travelling. The trains running south create, as a rule, an endless 
clatter, so that on these lines a journey, say, of fifty miles, pro- 
duces as much distress and fatigue as a journey of over 300 miles 
north by the east and west coast and the Midland routes. It is 
fair to add, however, that the London and South-Western Rail- 
way has of late years considerably reduced the amount of shaking 
which passengers on this line were wont to experience. The Great 
Eastern Railway, though well to the fore in enterprise, is perhaps 
one of the worst from the point of view of a rattling, shaking, and 
noisy journey. These differences are, of course, easily explained 
on engineering grounds. The character of the ‘‘ run” is dependent 
upon the degree of perfection of the rolling stock and the track. 

hat we should like to know is why the same standard of smooth- 
ness and regularity in both these engineering details cannot te 
adopted by all companies alike. The question is not one that 
affects the interests of the p gers only, b surely the 





y 
more smoothly a train runs over the metals; the less must’ be the 


wear and tear to both the train and the track. It will be gence 


rally conceded that every effort should be:made to minimise tle . 


ill effects which travelling at a high speed is apt to induce, 
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EXPERIMENTS ON THE NATURE OF THE | puppoe! tho shi poor oem eee eee 
SURFACE RESISTANCE IN PIPES AND ON | and also at the bottom ; if now we replace the sheet of ice by the 


SHIPS.* 
By Professor H. 8, Hete-SHaw, LL,D., M. Inst. C.E. 


For some time the author has attempted to illustrate to the 
students of the Eagineering Dapartment of University College, 
Liverpool, by means of Jantern apparatus, the actual behaviour of 
water in flowing through pipes and round the sides of ships, but 
until recently various contrivances have been adopted with only 
partial success, No matter how complex the flow of water may 
be, unless some foreign substance is introduced, or there are 
vacuous spaces, there is nothing to indicate what is taking place. 
Colouring matter may be used at very low velocities, but for the 
purpose In view, ia which reasonably high velocities were required, 
this is quite useless, as the colour immediately mixes with the body 
of the water. Foreign substances, such as sand and spermaceti, 
were tried, bat, apart from the general indistinctness of the stream 
lines, the sand accumulates in the places where eddies are formed 
and vitiates the results. The same may be said of most foreign 
substances. A mixture of disulphide of carbon and petroleum, 
which has nearly the same specific gravity as water, and, of course, 
does not mix with it, offered the serious objaction of sticking to 


the surfaces of the glass lantern slide through which it was running | 


and ——— the light, in addition to being, after several trials, 
82 finely divided as to render the water opaque. It was only by 


accident that what has turned out to be the most successful | 


arrangement was discovered. One experiment was being made 
with the section of a pipe with only clear water, when it was found 
that it showed perfect stream lines upon the screen, and it was 
then discovered that in the narrow part of the entrance-pipe, 
where the velocity was greater, and, of course, the pressure less, 
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supporei the ship-shape forms to have vertical sides and flat 


glass sides in the lantern, we have the same conditions as in the 
present experiments, and it would be interesting to note various 
oints in which the theories set forth by Mr. Taylor are more or 
ess confirmed by the experiments. It may also be remarked that, 
although at first it was a question as to how far the conditions 
under which the experiments were made bore a direct relation to 
the actual conditions of practice, Mr. Taylor considered, on 
theoretical grounds, that it would not have a very appreciable 
effect, except in the matter of wave formation, and the author, in 
confirmation of this, has found that when the thicknesses of the 
different bodies—that is, the space between the glass—was con- 
siderably altered, without altering the cross sections of the im- 
| mersed bodies or pipes through which water was flowing, no change 
was made in the character of the flow. 

Description of apparatus.—The experiments to be described 
divide themselves into three clacses:—(1) Pipes. (2) Jets. AW, 
Flow round immersed bodies. Fig. 1 is a diagram showing the 
general form of lantern slide with which the experiments have 
been made, It merely consists of a brass frame with an inlet and 
outlet pipe, each being furnished with cucks so as to regulate the 
admission and outflow of the water. In the inlet pipe there was 
inserted at an angle a small pipe through which the induced 
| current of air could be drawn, and the air-cocks in this regulated 
the admission of air, which could be shut off altogether when 
required. A more simple and effective method has been adopted 
in all the subsequent slides, which is merely to insert a smaller 
pipe at right angles right through the larger main pipe, so as to 
| diminish the area as shown in the figure, having one or more 
| holes drilled in the side of the smaller pipe to admit the current 
of air thereby indaced. For pipes and channels it is easy enough 




















































an induced current of air leaked in, and finely-divided bubbles | 
gave exactly what was required on the diagram. 

The first point was to determine whether the presence of air | 
vitiated the results, but by experimenting it was found that there | 
was no difference whether the smallest quantity of air was present, | 
or so large a quantity as to practically render the slide opaque, 
and it may be said that the general behaviour of the flow of water | 
was practically unaffected by the presence of the air. It must be | 
remembered that in all these experiments the results are given on | 
a very large scale, the screen being 10ft. square, and a powerful | 
are light being used in the lantern. Hence the cross section of the | 
figures themselves are magnified to a very large scale, and the | 
results can be observed by a close observation of the screen in a | 
way which is quite impossible to do by looking directly at the 
actual figure on a small scale, or at its reproduction ia a photo- | 
graph. One thing appeared evident, as will be shown hereafter, 
viz., that there were certain important differences between the 
appearances of flowing water as obtained by these means and 
those figures which are, with little variation, given in text-books 
as representing the behaviour of water flowing past obstructions 
in pipes, and round bodies moved through the water at rest. 

e author happened to show some of these experiments to his 
friend Dr. Elgar, at Liverpool, who suggested that the results 
obtained would be interesting as a communication to the Institu- 
tion of Naval Architects. At the time the idea was merely to 
show the effect of stream lines and vortex motion upon ship-shape 
and other forms and in pipes, but a point which was not under- 
stood at first has been specially enlarged upon, as it appears to 
have an important bearing on the nature of surface resistance. I 
may, however, say a word about stream lines. Mr. D. W. Taylor, 
of United States Navy, contributed a paper on ‘‘Ship-shape 
Forms,” vol. xxxv., 1894, ‘‘ Transactions” of the Institution of 
Naval Architects, in which he investigated theoretically stream 
lines under conditions almost exactly the same as those which took 
place in the experimental investigations of the present paper. He 

* Read at the International Congress of Naval Architects and Marine 
Engineers, at the Imperial Institute. Norx.—In every case the water 
flows from top to bottom in the direction shown by the arrows. 











to give the brass plate any required form, such as shown in Fig. 2. 
In addition to this, means are taken for admitting separate 
coloured fluid in the inflowing water for purposes which will be 
afterwards described, also means by which water of different 
colour and different kinds of fluid can be admitted to the sides of 
the pipe. 

For the purpose of experimenting upon jets, the frame shown in 
Fig. 1 is used, the body upon which the water impinges being 
held in position by small projections fitted into the glass. In this 
case, the admission of fluid to the skin of the body upon which 
the jet impinges is arranged for as shown in Fig. 3. For the 
general case in which a body of water was required to move in 
parallel lines smoothly across the slide, the special contrivance 
shown in Fig. 4 was deviced. This consists, in addition to the 
main entrance and outlet pipes, of an arr t of a ber of 
small pipes parallel to each other with a baffle plate opposite to 
each, fine wire gauzo being placed behind the baffle plate. This 
piece of apparatus proved quite satisfactory in operation, giving 
parallel stream lines across the whole width of the screen when no 
obstacle was inserted. The actual water for the supply of the 
slides was generally taken from a pipe connected with the town 
mains ; but, in order to insure a uniform flow, a small three-throw 
pump has been employed, which will be used in the experiments 
shown in reading the paper. This pump is really a water-meter 
which has been phar to suit the end in view. Farther, it has 
been found necessary in order to experiment with water under 
pressure, and particularly for use with the parallel flow emo 
to have an air pump and reservoir of compressed air, and by means 
of this arrangement the air can be admitted even when the water 
at the smallest part of a pipe is considerably above atmospheric 
pressure. A small detail, but one making the greatest difference 
in the rapidity of effecting changes in the apparatus, is the coupling 
joint shown in Fig. 5, which somewhat resembles the coupling 
joint of compressed air or vacuum brake, having a ring of elastic 
packing which acts effectively for laboratory purposes when using 
water under pressure. In photographing the effects, a sheet of 





==. 
camera, as suggested by Mr, Robinson (the assis 
colleague, Praenar Oliver Lodge). ( tant of the author's 
Result of the experiments.— Figs, 6 to 23 are selected from 
number ot photographs which have been obtained from the 
flow of water, ‘I'hese examples are sufficiently clear with 
explanation, but it may be noted that the first ' 
which the body is immersed in flowing water, and 
can be seen in the effect according as the form is “fair” op oth 
wise. In the case cf the square-edged body, Figs, 6 and 7 week 
is turned both sideways and endways to the stream, the wate . 
the latter case appears to be heaped up somewhat in front ‘he 


body, co as to form an artificial cut-water, and thus i . 


& large 
Mal 


few are thee 


the differences 


Fig 6 





forn of flow which is generally assumed to take place under the 
circumstances, Figs. 8 and 9 show the effect of a projection on 
tho side of a body according as the blunt or sharp end faces the 
current. The egg-shape secticn in Figs. 10 and 11 shows distinctly 
the well-known beneficial effect first pointed out by Froude, when 
the blunt end is used for the bow. Figs. 12 and 13 show what may 
he taken as a ship. giving the cases of the rudder steady and hard 
over, and it will be noticed that in the latter case the effect of the 


Fig: 7: 





body in the current tends to produce a general set round the 
opposite side of the ship to that to which the rudder is placed ; 
i.e., if the helm is hard aport, the rush of water takes place round 
the port side of the ship, A circular section is shown in Fig. 14. 
The next series of examples, beginning with Fig. 15, show the 
effect of a jst, Fig. 15 being the action of the jet upon a “fair” 
form, and can be compared with the action of the jet about the 
same speed, and under similar circumstances, on a form—Fig. 16— 


Fig. 8 


which is not fair; the rosult being that in the latter case two 
vortices are produced in front of the obstacle, \ 4 
the difference in appearance of the vortices formed being cause 

by the greater quantity of air present before than behind the 
body. Fig. 17 shows a case in which the velocity is not so great. 
Fig. 18 is where the velocit . 
that the whirl or vortex only appears in front of the body, while 
behind it there is an empty space, as can plainly 
drops on the glass sides, e in 
velocity is still further reduced, so that now the jet is no longer 
immersed but free, and falls upon the obstacle running i 
sides, and is heaped up in the side and finally escaping underneath. 
Figs. 20 and 21 represent the effect of the jet 
two 
in’which an obstacle has been p'aced. 


and two behind it, 


is reduced still further—so much 0, 


be seen by the 
Fig. 19 shows a case in which tho 


down the 


upon & flat face in 


sitions. Fig. 22 gives an example of the flow through pipes 





ground —_ is placed between the arc light of the lantern and the 
water slide, and the photograph obtained directly with an ordinary 





Now in all these examples it will be soen that there is a ead 


border line round the immersed body, and at that portion of the 
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+ is in contact with the water in the case of the action 
body which "this is the point which has already been alluded to 
ame) matter calling for some explanation. In Fig. 23, which 
as being ferred to at greater length later on, it will be noticed 
will lear border passes —e the limits of body. The 

at 


that tI question suggested rst was whether this border is 


caused by re 


Fig. 9 


of the glass and water, and very careful means were taken to 


investigate this point; but, as will appear from what follows, this | round the 
matter was completely set at rest by subsequent experiments, and | 


need not be alluded to further. hat was, then, 
this clear border which has different breadths at different points, 
the amount of 
flow, which, of 


fraction of light in passing through the parallel layers | stream. 


which can be modified by varying the velocity of | obstruction, and not in the general body of the stream. The way 
course, was quite invisible as long as the air was | of doing this is shown in Fig. 3, The wall diagram shows the 


general effect of injecting coloured fluid into this clear border line, 
and it will be noticed that the coloured liquid is travelling along 
in parallel layers, the deepest colour keing nearest the skin of the 
obstacle. Tnis shows that the rate of motion is slowest at the 
skin and gradually increases outwards, causing the fluid to be 
more and more diffused, but it doss not directly mix with the 
Further experimcnts 


not admitted, of which the admission of coloured fluid or any finely- 
divided solid bodies in the water did not reveal in any way to the 
eye! To obtain an answer to this question the changes effected 
by rubbing the sides of pipes and obstructions with grease and by 
roughening the surfaces were first observed, and also the effect of | 
injecting coloured liquid more or less suddenly into the, flowing | 


In the latter cise it wa3 noticed that the colour seewed | darker portion which contains the air. 


Fig. 10 Fig 11 


to pass first into the general body of the water, and linger last ; showed that if coloured liquid is injected across the clear bordcr 
rtion where the clear border line was shown. line it immediately colours the whole darker portion in the slide. 
Mr. Okill, my assistant, who has carried out all the experiments | Again, air injected into the border would not remain there, but 


the cause of | with me and constructed most of the apparatus, made the sug- | at once escaped to the outside, Remarkable effects have been 


gestion of admitting coloured liquid at the skin surface itself of the | obtained by injecting different materials, With the idea of using 
the materials exuded upon the skin of fishes, but which material 
is difficult to obtain in quantity, bile was suggested to the author 
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by his friend and colleague, Professor Sherrington, F.R.S., as 
containing a quantity of the above substance, its function being 
apperently the lubrication of the intestines. Moreover, bile can 
b3 obtained in sufficient quantity from slaughter-houses. 

The uso of bile for injection at the skin of obstacles resulted in 
changing the appearance shown in Fig. 17 to that of Fig. 23, the 
clear border being reduced, and the whole mass of water rendered 
opaque. For some time the author thought the apparent increase 
of velocity of flow denoted a reduction of surface resistance, due 
to the presence of this lubricating material ; but special experi- 
ments made to test the effect upon the discharge through a pipe 
by the injection of this substance have, so far, given negative 
results. Moreover, precisely tre same appearance i3 produced by 
the use of turpentine as that shown in Fig. 23, and the use of 
turpentine in experiments with pipes does not give any marked 
increass in the discharge. These exp2riments were made by fitting 
a pipe—4ft, long—covered with flannel within another of the same 


Fig. 21 





ength, so as to form an annular space for the discharge of the 
water, the inner pipe being filled with the oil—turpentine, bile, 
or glycerine—which was forced out gradually into the flannel 
covering as the experiment proceeded. The experimental tank of 
the college laboratory enabled accurate observations of the rate 
of discharge under a given head to be made, but further and more 
complete experiments are required in connection with this matter. 

Lantern experiments have been made with sections of pipes, one 
side being lined with flannel and the other being smooth brass, 
and the effect of using bile is made evident from a study of its 
effect upon the rougher side of the pipe. The retardation pro- 
duced by the flannel can be plainly seen, but as the bile i injected 
under the flannel side of the Pipe, the velocity of the particles upon 
that side is at once increased, and the border in which parallel 
motion of the layers of water is taking place is diminished in 
width. Again, experiments were made upon a section of circular 
form which could be turned round and either a rough or smooth 
surface exposed. With the rough surface—notched with a file— 
the border was appreciably larger than with a smooth surface, but 
directly the bile was injected from the skin of this obstacle, the 
border was reduced, and the water seemed to glide over the tops 
of the small projections as if they represented no real obstruction. 

Now if the figures giving the effect of jets upon the concave 
obstacle be examined—Figs. 16-19—it will be seen that they bear 
out the view that the width of the film decreases with increase 
of surface velocity, and that except in the case of the free jet 
—Fig. 19—the border is most narrow at the point upon which the 
jet impinges, and gradually increases in width. e case of the 
free jet is very interesting, as this remains of the same width, 
having the same velocity throughout. In this case it is important 
to note the border is not caused by the presence of air, but is 
merely the effect of refraction upon the curved surface, Again, 
in the case of the ship’s section with the rudder hard over, it will 
be noticed that the border is very narrow on the side where the 
flow is accelerated and wider on the other side, and that the line 
of separation is very much more marked on the former side. The 
result of all these observations and experiments has led the author 
to the conclusion that the clear border line represents a condition 
of parallel flow of layers of water past the skin of the obstacle or 
the sides of a pipe in which a state of shearing exists, while out- 
side this, in the darker portion, the water is in a state of sinuous 
motion, which corresponds to the state of the higher velocity of 
water. 

Members will be aware that the French philosopher Coulomb, 
more than one hundred years ago, caused a disc suspended by a 
torsion wire to oscillate in a vessel of liquid, and he thus ascer- 
tained that the resistance to various bodies under such circum- 
stances, when the movement is a slow one, varies directly as the 
velocity of the motion, a fact which is quite contrary to the friction 
between solid bodies as investigated by General Morin. Colonel 


Fig. 22 
N 


U1. 





Beaufoy, Froude, and others, however, found that, at higher 
velocities, the resistance varied more nearly as the square of the 
velocity, and at higher speeds the resistance varied at even higher 
powers of velocity. The difference of the two conditions in which 
the variation was directly, or, as the higher power, undoubtedly 
represented on the one hand the condition of water in which the 
mere viscosity came into play, resisting the shearing stress of the 
layers in passing over each other, and on the other hand to the 
breaking up of the water into eddying motion when the resistance 
was much greater. 

Professor Osborne Reynolds investigated the critical velocity at 
which this occurs, and in bis cage on the subject—" Phil. Trans.,” 
vol. clxxiv., Part III., 1883—he gave calculations concerning the 
critical velocity, accompanied by an account of some beautiful 
ee which showed the sudden breaking up at the critical 
velocity of the stream in a glass tube, which had been flowing 
quite steadily until that critical velocity was reached. Now in 
this paper he incidentally alludes to the velocity of the water being 
greatest in the middle of a channel, and zero at the sides. If this 
is the case, it seems obvious that in no event can a whole body of 
water in the tube break up into sinvous motion; for, if the matter 
be thought out carefully, it is evident that, although it is possible 
to have one of the conditions by itself—viz., the condition of lower 





velocity and parallel flow—it is not possible to have the other con- 
dition by itself—viz., the condition of sinuous flow—and this leads 
irresistibly to the conclusion that at some point or other there 
must be a line of separation between the two. This, of course, 
would not be seen in the experiments made by Professor Reynolds, 
and the diagrams in his paper show the whole body of the water 
broken up into sinuous motion, which would naturally appear to 
be the case, from the fact that the colour used would spread 
through the whole tube when the colour band broke up. 

Professor Reynolds expresses his surprise at the suddenness 
with which the change took place between the two states of flow 
in the following words:—‘‘I had not, therefore, considered the 
disturbances except to try and diminish them as much as possible. 
I had expected to see the eddies make their appearance as the 
velocity increased, at first in a slow and feeble manner, indicating 
that the water was but slighly unstable. And it was a matter of 
surprise to me to see the sudden force with which the eddies 
sprang into existence, showing a highly unstable condition to have 
existed at the time the steady motion broke down.” The author 
had not read the above paper for many years, and did not, in fact, 
look it up until after he had arrived at what appears to be the real 
cause of the clear border line and of the darker portion, but when 
the above words were re-read he could not help thinking that the 
clearly defined line of demarcation visible in all the experiments 
between what must be regarded as the zones of parallel flow and 
sinuous or eddying flow was even more surprising and unexpected. 
In many of the photographs the line itself is most strongly marked. 
the presence of air in the water making that line darker than the 
space beyond, showing in what a sharp and clear-cut manner the 
change of state occurs, instead of, as one would naturally expect, 
gradually changing from one state to the other. To put the 
matter in a sentence, whereas Professor Reynolds was surprised at 
the suddenness in time at which the change of state took place 
when the velocity rose beyond a certain point, the foregoing 
experiments seem to show a suddenness in position where the 
change of state occurs, which is even more startling. There are 
numerous arguments beyond those already adduced in favour of 
the foregoing way of accounting for the clear border revealed in 
the lantern experiments. One of the most striking is the exten- 
sion of this clear border beyond the edge of the immersed body, 
as shown in Fig. 23, which clearly proves that no optical effect by 
the body itself can be considered as the cause. Further, the 
gradual merging at the end of the clear stream into what has been 
considered as the portion in sinuous motion does not conflict with 
the view of a sudden change of state along the boundary of this 
clear portion, since different layers of the latter must obviously 
have different velocities. 

There is a practical aspect of the whole question upon which 
the author would only touch with the greatest diffidence, Many 
inventors have suggested the lubrication of ships by exuding some 
substance, usually mineral oil; indeed, there have been many 
advocates of the use of air in this way. The idea in such cases has 
been to obviate the carrying along of a body of water with the 


Fig. 23 








ship. It is clear that neither of these substances can be applied 
so as to prevent the wetting of the ship’s sides, and if once the 
side of the ship or the inside of a pipe is wet the shearing action at 
this wetted surface must result, at certain speeds, in setting up 
eddying or sinuous motion in the surrounding water. The sinuous 
motion is capable of absorbing all the enormous power taken up 
by what is known as skin friction without any great mass of water 
being necessarily carried along bodily by the ship. It may be 
that a closer study of the economy of nature in the coverings of 
fish, water-fowl, and aquatic animals will lead to more successful 
attempts to reduce the surface resistance in pipes and on ships, 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 4th inst., Messrs, W. Denny and Brothers 
Dumbarton, launched the third vessel built for the London an 
North-Western Railway Company, for their Holyhead and Dublin 
service. The principal dimensions are :—Length over all, 337ft. 6in. ; 
breadth aodkied, 39ft.; depth to awning deck, 24ft, 9in. The 
passenger accommodation occupies almost the whole space of the 
vessel, with the exception of that required for passeneers’ luggage, 
mails, parcels post, and parcels. The first-class dining saloon is a 
large apartment on the main deck capable of dining eighty passen- 
gers at a time. The vessel is lighted throughout by electricity, 
the machinery being in duplicate, so that in the event of any 
breakdown of one engine the other can maintain the light alone. 
In order to secure safety from fire, there is a perfect fire service 
connected to two powerful duplex pumping engines, and supplied 
with a ae quantity of hose. The vessel is the first twin-screw 
steamer which the company has built for the Holyhead and Dublin 
express service, and whilst the desirability of securing a high rate 
of 5 has not been lost sight of, all other matters on which the 
comfort of passengers so greatly depends have recived special 
consideration. 

A smart new passenger steamer named the Prince Edward has 
just been completed by Earle’s Shipbuilding and Engineering 
Company, of Hall, for the Dominion Atlantic Railway Compan 
(Canada), and has very successfully undergone her official tria’ 
prior to being sent out to take up her duties in the Bay of Fundy, 
where she is intended to run between the Nova Scotian ports and 
Boston. She is a twin-screw ship, 268ft. long, and is handsomely 
fitted for a large number of first-class and a few steerage passen- 
gers; is equipped with electric light installation and a search 
light, and in such matters as ventilation, &c., very close considera- 
tion has been given to ensure the comfort and convenience of the 
passengers, notably in the main saloon, smoking-room, and music- 
room, the latter especially being extremely artistic. A little cargo 
will be carried in addition to the baggage, and for the rapid hand- 
ling of this Temperley transporters have been fitted. The trials 
which have been carried out off the Yorkshire coast, and consisted 
of full-speed tests on the measured mile and a 100 miles’ run, were 








structed under the surveillance of Messrs. Flannery, Baggalla 
and Johnson, of London, and Mr, W. R, Campbell, of the Dominig! 
Railway. 

On Saturday last, the 7th inst , the s,s, Sceptre had her trial 
trip. She is the second steamer built by Messrs. Wm. Gray ang 
Co., Limited, for Messrs. Hall Brothers, o Newcastle-on-Tyno, and 
is a fine He of a modern cargo vessel. Her length is 324ft, 
breadth 44ft., and depth 23ft. 3in. She has been built to Lloyd’; 
highest class, and in regard to construction and outfit is in ajj 
respects similar to the previous ship the Ambassador, which wag 
sent to sea about a month ago. The engines have cylinders 23in 
36}in., and 62in. in diameter, with 39in. piston stroke, and there 
are two large steel boilers working at a pressure of 160 1b, per 
square inch. Com having been adjusted by Mr. Berry, a run 
was made to try the vessel’s capabilities, when it was found that 
an average speed of 11 knots had been made, the engines running 
at 76 to 77 revolutions per minute. Great satisfaction was 
expressed with the performance of both ship and machinery by 
those interested. Amongst those present were Mr. John Hall and 
Mr. M. Mein, partners; Mr. Reid, Belgian Consul, Newcastle: 
Mr. Brewis, of London; Captain Harrison, Newcastle ; Mr, T’ 
Williams, Jarrow ; a. Lowrie and Mr. R. Williams, super- 
intendents of ship and machinery respectively ; Captain Murrell 
shipbuilders’ representative ; and Mr. J. B. Williams and Mr, 
James Lindsay, engine builders’ representatives. On the conclu. 
sion of the trial the vessel, under the command of Captain Smith, 
proceeded vn her voyage to New York, to load her first cargo, 

On Thursday morning the s.s, Ethelhilda, a new steel screw 
steamer built C. 8S. Swan and Hunter, Limited, of Wallsend. 
on-Tyne, was taken to sea to undergo her trial trip. This vessel, 
which has been built for Mr. J. H. Harrowing, of London and 
Whitby, is one of the new Dig of cargo steamers, built to the 
three-deck rule with one deck laid and clear holds. She is 326ft, 
between perpendiculars, by 41ft. beam by 27ft. lin. depth 
(moulded), with fall poop, long aeaaee sent the machinery space 
and to lant forecastle, and water ballast carried in the cellular 
double bottom, and she is provided with a full complement of 
cargo-discharging gear, and all the modern appliances requisite 
for a vessel of this description. The steamer will carry a dead- 
weight cargo of about 4700 tons on moderate draught, or will 
carry a measurement cargo of about 5500 tons. The machinery 
has been constructed by the North-Eastern Marine Engineering 
Company, of Wallsend. The weather was all that could be desired 
for the trip to sea, ard the party on board included a large 
number of the shareholders with ladies and gentlemen, amongst 
whom were Mr. Robert Harrowing, of Whitby, Mr, J. H. H arrow. 
ing, Mr. W. H. Attlay, Mr. Bourdas, Mr. Sissons, Miss Harrow. 
ing, Miss Attlay, Dr. Tinley, Mr. W. G. Grimshaw, Mr. Middleton 
Smith, Mr. Roy Harrowing, Mr. Crookston, Mr. 8. Walton, and 
Mr, Taylor. e builders were represented on board by Mr. 
Geo. B, Hunter, the chairman, and Mr. Rowland Hodge, whilst 
the engine builders’ representatives were Mr. Roland Philipson 
and Mr, Myles. The Ethelhilda was in light trim, with the pro- 
peller only partially immersed, and the speed attained during the 
trial trip was over 10 knots per hour. The machinery worked 

thly and satisfactorily in all respects, and a most enjoyable 
day was epent, after which the vessel steamed to Whitby, where 
the guests were taken ashore by the tug, and the steamer proceeded 
on her voyage to Cardiff. During the construction the vessel and 
chiar tome been superintended by Mr, Jobn Crookston on 
behalf of Mr. Harrowing. 











INSTITUTION OF MECHANICAL ENGINEERS, 


As promised in connection with our report of the reading 
of Mr. Morcom’s paper before the Institution of Mechanical 
Engineers, we give to-day, on page 156, a drawing of a com- 
pound self-lubricating steam engine, made by Messrs. G. HE, 
Belliss and Co, 











Tue Late Mr. W. H. Harrison.—We much regret to have to 
announce the death of Mr. Harrison, which occurred on the 10th 
inst. He had been very ill for a long time, and during the last 
few weeks had been growing rapidly worse. When in the enjoy- 
ment of health he was an indefatigable worker. He was a 

sful experimental photographer. To him credit is due for 
the discovery of the ph reve emulsion for dry plates, and the 
pe ppc of an alkaline pyro developer. He was an accurate 
an aes reporter of scientific matters, and enthusiastic in his 
work, 


NAVAL ENGINEER APPOINTMENTS.—The following appointment 
have been made at the Admiralty :—Staff engineer—Arthur J. 
London to the Hotspur, to date August 12th. Acting chief 
engineer—Richard Collingwood to the Hazard, to date August 19th. 
fo gps ee ar W. Austin to the Hotspur, to date August 
12th; and Benjamin J. Watkins to the Shark, Charles F, B, 
Pendleton to the Rocket, Richard W. Toman to the Foam, and 
Arthur 8, Crisp to the Whiting, all to date August 10th. Assistant 
engineer—George H. Jeffery to the Hazard, to date August 19th. 
Probationary assistant engineer — Herbert I, Darley to the 
Northampton, to date August 19th, 


THE TRADE OF THE CoUNTRY.—The Board of Trade returns for 
July exhibit a total value in imports of £36,123,523, being an 
increase, as compared with July, 1896, of 41,745,365. For the 
seven completed months of the year the value is £261,533,266, 
exhibiting an increase for that period, as compared with the cor- 
responding months of 1896, of £10,681,073. It will be observed 
that the increase on the month is considerably in excess of the 
average for the seven months, and it is interesting to note that 
the item which figures most largely in the increase is raw materials 
for suodry industries in manufactures, which account for £879,077 
of the whole. The next important section in the increase column 
is the duty-free articles of food and drink, the value of which has 
gone up on tbe month by £585,456. It is noteworthy that for the 
seven months’ imports, duty-free articles of food and drink form 
by far the largest item, their value being £85 561,997, Manu- 
factured articles come next with a value of £50,110,416, Turning 
to exports, the business done er | the month appears to) have 
been almost stationary, to wit, £21,501,452, showing an increase 
of no more than £142,313, The largest item in the increase is raw 
materials, which have improved by £683,677, while yarns and 
textile fabrics have gone down by £965,491. For the seven 
months the value is £138,911,904, being a decrease of £1,592,975. 
It is significant that yarns and textile fabrics have diminished by 
£4,655,271. This decrease for the seven months is, no doubt, 
largely owing to the Dingley tariff. It is to be feared that when 
the returns for August are aor w the effect of the engineering 
dispute will have — to be visible on the work bill of the nation. 
In hardware and cutlery our foreign trade reached a value for the 
month of £173,918, against £172,555 for July of 1896, For the 
seven completed months the value was £1,241,598, against 
£1,209,164, Increasing markets for July wére Sweden and Nor- 
way, Germany, Holland, Belgium, France, Foreign West Indies, 
Argentine Republic, British Possessions in South Africa, Austral- 
asia, and British North America. Decreasing markets were Russia, 
Spain and Canaries, United States, Chili, Brazil, and British East 
Indies. In steel, unwrougbt, the value of exports for the month 
was £220,442, as compared with £193,147 for July of last year. 
For the seven months the value was £1,467,478, as compared with 
£1,410,894, Increasing markets  * the month were Russia 

Germany, Holland, United States, British East Indies, an’ 

Australasia. The falling markets were Sweden and Norway, Den- 








highly successful, and an average of 19 knots per hour was attained, 








or one knot in excess of the guarantee, The ship has been con 





mark, France, and British North America, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

on ‘Change at Birmingham to-day, Thursday, manufacturers 

tated that though there was not much animation in business, the 
cedere on the books in several departments are better than is 

. nal at this slack time of the year, and prices are fairly good, pig 

- and steel values being wel! maintained. For engineering an 

goneral machiner work there is a good inquiry, and electrical 

appliances are in risk request. Foes 4 
old blast and other foundry sorts of pig iron are firm, owing to 

the limited production, a couple of furnaces producing this class of 

metal being out of blast for — Forge sorts are also in 
satisfactory demand, especially the better qualities. The hot 
weather is restricting the output, some of the forges having stood idle 
all last week on this account. The firm of Alfred Hickman, Ltd., 
one of the largest smelting firms in the district, qaote their 

Hydrat? forge 8. V. H. brand, at 50s. and 55s, for ditto No.1. All 

mine forge of their B. F. M. brand is 46s., and foundry 48s, 6d. 

Northampton forge delivered in Staffordshire was quoted to-day at 

423, 6d., while Darbyshire foundry was 44s,'to 44s, 61. 

The steel works have na! of orders, but the oppressive weather 
seriously interferes with required deliveries. { So] far, the expan- 
sion of the steel trade in the Black Country has been the most 

ratifying feature in the year’s trading, for not only have there 
n plenty of orders for steel—B and Si Martin 

qualities—but the — obtained are described as very catisfactory. 

Taere is reason to believe that steel production will be still further 

increased both at Bilston and Brierley Hill by the end of this year. 

Siemens billets to-day were quoted £4 153. to £5, and blooms 

and billets of Bessemer make at £4 103, to £4 15s. Soft 

steel plates were £6 to £7; girders, £5 15s.; angles, £5 103.; and 
pars, £5 153, to £6. 

he sheet iron trade, which represents the larger bulk of pro- 
duction in the district finished iron trade, still suffers from a 
comparatively limited demand and low prices, so that the output 
of sheets in this district is now estimated at 30 per cent. less than 
it was twelve months ago, two or three of the largest mills being in 
operation only about half time. The low prices recently accepted 
for common black sheets have already resulted in the failure of 
two firms of sheet makers, who were stated, at the creditors’ 
meetings, to have lost about 5s, on every ton of sheets sold. 
Doubles were this afternoon being sold at prices that would have 
been promptly declined for singles a year ago. £6 was quoted 
for singles, £6 53. for doubles, and £7 5s. for lattens, 

Common finished bars this afternoon were realising £5 17s. 64. 
to, in a few cases, £6 2s, 6d. Merchant iron was firmer at 
£6 103.; but marked bars were unchanged at £7 10s. to £8 2s. 64. 
Hoops were £6 10s.; angles, £6 to £6 5s.; stamping sheets, £9 10s. 
to £10; and nail rod, £6 10s. to £6 15s, 

The annual meeting of the Midland Railway Carriage and Wagon 
Company was held in Birmingham this week, Mr. Henry F, James, 
the chairman of the company, presiding. The report and accounts 
were unanimously adopted, and the dividend declared at the rate 
of 7 per cent., with a bonus of 103. per share on the ordinary 
shares, and 6 per cent. on the paereee shares—both free of 
income tax—payable on August llth ; £5500 having been placed 
to the depreciation of wagon stock, £2000 to depreciation of plant 
and machinery, £9453 to the reserve fund, and £2549 carried 
forward. Satisfaction was expressed at the increase in the reserve 
to £25,000. 

An agitation has commenced amongst the hammered ‘chain- 
makers in the Coadley Heath districts, with reference to the 
female labour emplo in that section of the trade, and also with 
the object of receiving an advance in wages, Efforts are being 
made to bring about a conference between the masters and repre- 
sentatives of the men. About 800 op2ratives are concerned in the 
movement, 

Midland ironmasters note with satisfaction the latest cable 
reports of the state of the American iron and steel market, which 
states that, although the market is still in a condition of doubt 
aud uncertainty, demand is becoming more general. Prices are 
still unchanged, but it is quite on the cards that during September 
and O:tober a sharp rise in values will be seen. A good deal of 
curiosity has been raised in local circles by a cable this week from 
New York reporting that Carnegie Brothers and Co., the great 
iron and steel manufacturing firm of Pittsburgh, have secured 
important contracts, which will keep them busy for some time. These 
orders are stated to be for 100,000 tons of steel rails for the Great 
Northern Railway Company of Eagland, 50,000 tons for railways in 
China, and an equal amount for Russia, Local comment upon 
this cablegram is that English steel masters seem to have heard 
of this 100,000 ton order before, and they bear in mind that a 
denial quickly followed upon the original statement. Whether 
the report now to hand is a re-hash of the old intelligence or is 
something entirely new we do not know, but it looks very much 
likea revival of old news. In any event it has not created very 
much trepidation here, since English iron and steel masters are 
pretty much persuaded that this American competition can only 
continue under por oe pee ged conditions, such as now obtain in 
the American market, and that on a return to a normal state of 
trade nothing, it is believed, will be heard of it. 

Expectation among railway material firms is raised by the in- 
formation that the Director-General of the Orange Free State Rail- 
ways is expected to arrive in London about the 4th September 
from Bloemfontein. He will remain in England for a fortnight, 
during which he is to arrange for the supply of a considerable 
quantity of railway material and telegraphic apparatus for the 
Orange Free State Government. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents ) 

Lancashire.—It is a matter of general surprise in the iron market 
that the position has so far been so little affected by the steadil 
pogo engineering trades dispute, and during the past weak 
the tendency even to harden in Scotch and North-country 
brands of pig iron has suggested the query whether in well- 
informed quarters there is not some substantial ground for antici- 
pating an earlier settlement than has previously been considered 
probable. There is, of course, the general impression that the 
— is assuming dimensions so large, and extending over so 
wide an area, that it cannot possibly of long duration, whilst 
opinions which were so freely expressed a week or so back that 
the masters would have to give way are veering round to the 
ty) apy direction, and it is now the trade unions who will not be 
able to hold out against the formidable and steadily increasing 
combination of the employers. To this some confirmation is given 
by the less confident tone taken by the trade union leaders 
themselves, and the smaller organisations that are fighting this 
a such as the United Machine Workers’ Association and 
the Steam Engine Makers’ Society, will no doubt prove weak 
points in the trade union combination. In the first place both 
Societies are committed to the resolution passed by the federated 
Societies to negotiate with the employers on the basis of a com- 
promise, and in the second place the Machine Workers’ Associa- 
pe is by no means a strong trade union, while the Steam Engine 
. akers’ Society has very little sympathy with the methods pursued 
i, the Amalgamated Society of Engineers, Amongst some of the 
ns engineering representatives the question has been freely 

iscussed during the week whether either one or both of the 
associations will not before very long seek to come to terms with 
the Employers’ Federation, and the opinion certainly prevails that 
before another month is over the end of the dispute will be in 


ht, 
“athe steady tone reported in the iron market last week is 





still maintained, and although the tendency generally is to 
slacken down in the demand, with very few transactions of any 
great weight just now being put through, business has not been 
nearly so much affected by the lock-out and strike as might have 
been expected. Prices remain practically unchanged, the tendency 
during the last few days being rather to harden in some direc- 
tions, In pig iron there have been moderatesales of forge qualities 
on the basis of makers’ prices. Foundry qualities are not so much 
in demand, but business is not being pushed at very low 
figures, Local makers still quote 45s. 6d. to 463. for forge, 
to 48s, for foundry, less 24; with district brands 42s. 6d. 
for forge, and 443, 6d. forfoundry Lincolnshire, and 46s, 6d. to 47s. 6d. 
for Derbyshire foundry, net cash, delivered Manchester. Outside 
brands show rather a hardening tendency, if anything ; it is difficult 
to buy ordinary G.M.B. Middlesbrough at under 483, 4d., whilst 
makers do not quote less than 49s, 4d. for named brands, net, 
delivered by rail, Manchester. It is exceptional where Eglinton 
and Glengarnock are now obtainable at 46s. 3d. delivered at the Lan- 
cashire ports, 34, more than this being asked in most cases, and 
delivered Manchester Docks 483, 9d. is about the average, with 
Middlesbrough 48s., and American pig iron 47s, at the docks, 

The finished iron trade has not been so seriously affected by the 
dispute in the engineering industry as was anticipated, and any 
loss of home business is counterbalanced by an increase in shipping 
orders, with the result that forges are being kept fairly going. 
Makers are firm at late quotations, averaging £5 153. as the mini- 
mum for Lancashire bars, and £5 17s. 64. to £6 2s. 6d. for North 
Staffordshire qualities ; sheets, £5 15s. to £7 ; and hoops, £6 103, 
for random to £6 15s. for special cut lengths, delivered Manchester 
district, with 23. 6d. less for shipment. 

In the steel trade prices are weaker; for ordinary foundry 
hematites 563. 6d., less 2}, is’ still about the average figure, but 
makers are prepared to entertain offers. Local steel billets are not 
now quoted more than £4 63. 3d.; steel bars, £6 2s. 6d. to 
~ 8s. 6d.; and boiler plates, £6 2s. 6d. to £6 53., delivered in this 

istrict. 

Notwithstanding the lock-out and strike, engineering operations 
in this district are kept fairly going. None of the works are 
absolutely stopped, and those outside the Employers’ Federation 
are as fully occupied as they can be, Of course where establish- 
ments are involved in the present dispute it is only in very excep- 
tional cases where new orders are being entertained, and as there 
is no scarcity of new work offering which would be ample to keep 
all the engineering establishments fully employed, a considerable 
portion of this is of necessity, where it cannot be held back, being 
placed elsewhere. This perhaps is the most unsatisfactory feature 
in connection with the dispute, as it represents a lessened quantit 
of work when the issue now being fought out has been settled, 
and some of the local engineering firms will not be in a position to 
take back anything like the number of men they had in their 
shops prior to the lock-out and strike, 

One or two firms in the Liverpool district who are not involved 
in the present dispute are very busy, and Messrs, Fawcett, Preston, 
and Co, have important orders in hand for new boilers for three 
steamers for the Mediterranean and New York Steamship Com- 
pany. Oae of these boats, the Peconic, has just been completed 
and sent to sea; another, the Pawnee, is now in progress; and 
the third, the Picqua, is expected to receive her boilers in a few 
weeks. The firm is also making engines and boilers for two twin- 
screw steamers for Messrs. Harland and Wo’ff, and has during 
the year received large orders for sugar machinery and jute 
presses for India. 

The Manchester Association of Civil Engineering Students paid 
a visit on Saturday last to the New Brighton Tower Works, the 
party numbering about thirty. The visit proved very interesting, 
the members being enabled by means of ladders to reach a height 
of about 200ft.—the top of the present structure—from which a 
good bird’s eye view of the tower was obtained, After all the 
points of interest in the structure had been pointed out, the 
members were conducted through the grounds, the visit throughout 
being very enjoyable. 

Important developments are in progress in connection with the 
Manchester Ship Canal in providing much-needed facilities for the 
steadily increasing traffic in one or two important branches of 
trade which are quite new to Manchester, and the introduction of 
which is one of the results of the improved means of transit pro- 
vided by the canal. Four depdts for the storage of oil are being 
built, which together will cover upwards of twenty acres of ground, 
and the Manchester Corporation has recently completed, ph aren 
their cattle lairages, tanks with « capacity of 4000 tons. In con- 
nection with the grain trade, which is steadily increasing, a new 
grain elevator is being built by the Manchester Warehousing Com- 
pany, which is being a early next year, with accommoda- 
tion for 40,000 tons, in addition to present storage arrangements. 

In the coal trade here the ——_— shows no appreciable change. 
For most descriptions the demand is quiet, and even with the 
pits working short time—the average being scarcely four days per 
week—stocks are accumulating heavily at most of the collieries, 
With regard to the better qualities of round coal, suitable 
for house fire purposes, business is exceedingly slow, but 
prices, notwithstanding some giving way on occasional ——— 
sales to clear a surplus quantities, are generally steady at 
late rates. The lower descriptions, for iron making, steam, 
and general manufacturing purposes, move off fairly well, but 
supplies are plentiful, an og barely maintained at recent 
rates, avera 63. to 6s, 3d, for ordinary qualities at the pit 
mouth. A brisk demand comes forward for engine fuel, and 
supplies are rather scarce, owins to the limited production of 

sack —collenton in some cases being compelled to buy in the open 

market to meet customers’ > Prices consequently are 
firm, with a tendency to harden, but there is no really quotable 
change. The average prices at the pit mouth remain at about 
8s. 6d. for common sorts, 33. 9d. to 4s, 3d. for medium qualities, 
and 4s, 6d. to 4s, 9d. for best qualities, 

For shipment there is a tolerably brisk inquiry, with prices 
unaltered, ordinary steam coal fetching from 7s, 6d. to 7s. 9d. 
delivered Mersey ports. 

Barrow.—The demand for hematites is very steady, and makers 
find plenty of customers for their output of pig iron from the 
38 furnaces in blast. In the corresponding period of last year only 
37 farnaces were in blast. The orders in hand represent a large 
forward delivery of metal, and it is probable much activity will 
experienced throughout the year, unless the engineers’ dispute 
becomes more accentuated and grows in its area of operation, of 
which there seems to be some p Warrants have been dealt 
in freely on shipping account ,and during the week 7142 tons of 
stocks have been cleared. The total stocks now held represent 
213,542 tons, the decrease since the beginning of the year being 
82,404 tons. Makers’ quotations this week are given at from 49s. 
to:51s. per ton net f.0.b. for mixed Bessemer numbers, whilewarrants 
are at 47s, 34d. net cash sellers, 47s, 3d. buyers. There are 
—— of good trade generally in Bessemer descriptions of 
metal. 

Iron ore is in good demand at 10s. to lls. per ton for good 
average sorts net at mines, and a brisk inquiry is also maintained for 
commoner sorts at about 93., and best packed sorts at 14s. 6d. to 
15s. per ton. Spanish ores continue to be very largely used, and 
15s. per ton is about the value of good samples. Irish brown 
hematites are also imported to a small extent for mixing purposes, 

Steel makers keep busy, and while last week there was a somewhat 
depressing report, there are this week undoubted signs of improve- 
ment, A good demand exists for heavy steel rails, which are 
quoted at £4 8s, 9d. per ton. Orders are well held, and prospects 
of the continuance of activity in this branch of the trade are 
afforded. In light rails there is only a small business, but tram 
rails continue to be produced to a liberal extent. Orders for ship- 
building descriptions of steel are more freely offered from general 
outside sources, and the local demand is likely to improve, All 
the steel mills in the district are fully employed, and generally 
speaking the output is maintained, 





Shipbuilders are fairly well employed on Admiralty work, but 
there is a marked scarcity of orders for the mercantile marine. It 
is more than ever evident that there will be a brisk fature in local 
shipbuilding, and preparations are in progress for a considerable 
increase in the work at the Barrow Yard. 

The coal trade is still very quiet. Orders are only limited 

‘ed to the busi: offering. Prices are therefore compara- 
tively low. Coke is in steady and regular consumption, and prices 
are unchanged. 

The shipping trade at west coast ports is fairly employed. 
During last week 10,043 tons of pig iron were cleared, and 10,544 
tons of steel, as compared with 845 tons of pig iron and 10,791 
tons of steel in the corresponding week of last year, showing an 
increase of 9189 tons of pig iron and a decrease of 247 tons of 
steel. The aggregate shipments this year total up to 265,511 tons 
of pig iron and 271,810 tons of steel, as compared with 191,826 tons 
of pig iron and 318,635 tons of steel in the corresponding period 
of last year, showing an increase of 73,685 tons of pig iron and a 
decrease of 46 825 tons of steel. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE condition of the coal trade in this district remains unaltered. 
A large output has been maintained, but owners are complaining 
very freely of the lowness of prices and the small profit to be 
obtained. Four to five days a week form the average working 
time, but stocks are less than last year. Little is doing in house 
coal. Although a fair quantity of the best qualities are being 
forwarded to London, the sale of secondary sorts is very poor. 
Values are low. Silkstones e from 7s. 6d. to 83, 3d. per ton ; 
ordi , 6s. 9d. per ton; Barnsley house, 7s. to 7s. 6d.; seconds, 
63.; and common fuel 5s. per ton, There is a brisk demand 
for steam coal, and the production is very large. The Humber 
ports are taking a good quantity. Barnsley hards range from 
6s. 9d. to 7s. 6d. per ton ; second-class, 63, per ton. Gas coal is 
in excellent request at from 7s. to 7s, 9d. per ton. Manufactur- 
ing fuel steady, and values as follows :—Nats, 5s. per ton ; screened 
slack, 3s. 3d. per ton; pit slack, ls. 6d. to 2s. 6d. perton. The 
output of coke is being largely increased. Ordinary rules from 
9s. to 10s., and washed 11s, to 123, per ton. 

The iron trade continues steady, and as quotations have been 
practically unaltered for some time, there is little doing in the way 
of placing orders ahead. Hematite, West Coast, are making 59s. 
to 61s. per ton: East Coast hematite, 57s. 6d. to 583. per ton; 
Lincolnshire, No. 3 foundry, 43s, 6d. to 44s. -_ ton ; forge, 42s. 
to 42s, 6d. per ton; Derbyshire, No. 3, foundry, 45s, to 45s, 6d, 
per ton ; forge, 40s. to 41s, 6d. per ton; bars, £5 17s, 6d. to £6; 
sheets, £7 to £710s. Brisk business is still reported in the steel 
trade, a noticeable feature being the continuous increase in the 
call for crucible sorts. Several of the larger firms have been trying 
to obtain additional facilities for enlarging their output, but have 
found it impossible to do so, every smelting hole being in active 
use. Although makers of bicycles are perceptibly lessening their 
requirements, there is still a well-sustained demand for Swedish 
steel for cycle purposes. e reason for the lesser deliveries now 
being made to cycle manufacturers is simply that this latter over- 
bought some time ago when there seemed every likelihood of their 
being unable to obtain adequate supplies, 

In the lighter industries of the city business is quiet except in 
the file and tool trades. For these goods the demand is as active 
as cutlery, except in the higherand medium es of table knives 
and similar appointments, which is only quiet. In the pen and pocket 
branches there is very little doing ; and the abnormal call which 
set in several months ago for cheap carvers seems to have been 
met. she ase Sale oe ees Care — ti 
employment is now freely e, ag rly amo 6 grinders, 
who am heavily hit, not merely by the falliog-off business, but 
by the fact that makers find they can get their blades ground in 
Germany at lower prices, and it is said better done than at 
home, And this in the seat of the grinding craft! 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

SucH a satisfactory week as the present has not been experienced 
in the pig iron market since the spring, and there can be little 
doubt of the genuine character of the improvement that has set 
in. It isinduced by a substantial increase in the legitimate demand, 
and speculators have had little or nothing to do with bringing it 
about. A large business has been done, merchants a con- 
sumers, especially those abroad, buying freely for early delivery, 
and many are inclined to buy for delivery over the remainder of 
the year at prices which show a little premium upon those ruling 
for prompt. The tone has become very cheerful, and business 
quite animated. 

The explanation of the advance in prices and improvement in 
demand at this particular period of the year is that continental 
consumers and merchants, who always buy little in June and July, 
have to replenish their stocks, and further than that they have 
to arrange for the iron they will need for autumn shipment, which 
really means the iron to tide them over the winter, as in the 
autumn they must get ina stock. The increased demand on over- 
sea account has only commenced in earnest this week after buyers 
have found that they cannot expect lower prices, The prospects 
on the whole are now encouraging, cially for the makers of 
ordinary Cleveland pig iron, who, as they ship the greater part 
of what they produce, are not likely to be very materially affected 
by the engineers’ strike ; it is the makers of hematite pig iron who 
will feel the pinch, as their iron is consumed at home, 

The exports of pig iron from the Cleveland district are this 
month above an August average ; Ms to the eleventh they amounted 
to 39,667 tons, as compared with 34,670 tons in July, and 36,700 
tons in August, 1896, to same date, Cleveland iron is being taken 
very heavily out of the public stores ; thus on the eleventh, Messrs. 
Connal and Co. held 90,996 tons, a decrease of 8800 tons for the 
month. Of hematite pig iron they had 57,112 tons, a decrease for 
the month of only 1679 tons. 

A substantial advance in the co of La Wor falls to be reported 
this week, indeed for No, 3 Cleveland G.M.B. pig iron for 
early delievery 1s, more has been paid regularly this week than 
would be given last week. A week ago 393, 9d. was considered a 
good price for No. 3 Cleveland pig, and early this week 40s, was 
generally taken, but most of the business has been!done at 40s. 6d., 
and 40s, 9d. was readily paid on Wednesday, while the leading 
makers have put up their dgare to 41s. and above. No, 1 is now 
about 43s,; No, 4 foundry, 39s. 9d.; and gray forge, mottled, and 
white, 39s, 6d. The supply of the lower qualities has for a long 
time been ——_ ual to the requirements, but next week the 
consumption will fall short of the production, as the finished iron- 
works and foundries on Tees-side will be cl on account of 
Stockton Race holidays. Mixed numbers of East Coast hematite 
pig iron are raised to 493. 9d., as producers do not see why they 
should take less when buyers will give that for warrants, and 
besides ore is becoming dearer on account of rising freights.' Thus 
the general quotation for average Rubio ore is 14s, 14d. per ton 
delivered on Tyne or Tees. The production of Cleveland iron has 
been reduced because of the stoppage of one of the Skinningrove 
furnaces for repairs to the lift engine. Additional Cowper stoves 
are also being erected at these works. 

The question of the eight hours day at the blast furnaces will 
have to be again considered by the ironmasters within the next 
few days, but it is questionable whether they will be a to 
adopt it. It is affirmed that the schemes drawn up by the secre- 
tary of the men’s association for the various works do not in all 
cases please the men themselves, as the division of the work among 
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three instead of two men per day materially reduces the earnings 
of each of the men who have hitherto done the work. 

The demand for finished iron and steel is fair, except for steel 
mare but work has been impeded at some of the establishments 

y the extreme heat, and next week in the Middlesbrough and 
Stockton districts will be suspended altogether, for it is always 
holiday time when Stockton races are held. The trade has 
suffered very little so far from the engineers’ strike, but it must be 
seriously affected, especially in the plate and angle departments 
before long. Prices are maintained except for plates ; common 
iron bars are firm at £5 5:.; best bara, £5 15s.; iron ship plates, 
£5 2s. 6d.; steel ship plates, £5; iron ship angles, £5; steel shi 
angles, £5 23. 61., all less 24 per cont. and t.o.t. Heavy stee 
ralis are steady at £4 10s, net at works, and shipments are very 


The directors of Messrs, John Spencer and Sons, Newburn Steel 
Works, Newcastle-on-Tyne have decided to recommend a dividend 
for the year ending June 30th, of 10 per cent., carrying forward 
£13,000 to depreciation and £7000 to reserve. 

The coal trade is showiog considerable improvement ; in fact, 
it is not often that there is so much briskness at this time of 
the year, and nearly all branches are sharing in it. The improve- 
ment so far, however, has been rather in demand than in prices, 
and the former is induced by the large shipping requirements. 
Last month the ports in Darham and Northumberland exported no 
less than 1,779,229 tons of coal, an increase of 115, tons on 
July, 1896. The application of the Darham miners for 10 per 
cent. advance of wages has resulted in the masters offering 24 per 
cent., and that offer has been accepted. The question would have 
bsen considered some time ago, but the Ouston Colliery strike 
against non-unionists came in the way, a dispute which has now 
been settled. Complaint is made by the coal-traders of North- 
West Darham about the inadequacy of the facilities offered by 
the North-Eastern Railway Company for shipping coal at Dunstan 
Staiths, in consequence of which vessels have to leave and take in 
cargoes elsewhere, 








NOTES FROM SCOTLAND 
(From our own Correspondent.) 

THE Glasgow pig iron market was somewhat firmer early in the 
week, in consequence of a scarcity of warrants. There was little 
disposition on the part of holders to sell, and dealers who were in 
want of iron had, therefore, to pay more money. These demands 
being met, however, the market speedily assumed an easier ten- 
dency. At present there isan almost entire absence of speculative 
interestin the market. The labour position is so uncertain that 
neither brokers nor their clients are inclined to operate to any 
extent. Business was, in the main, confined to Scotch warrants, 
and a few lots of Cumberland hematite, other classes of iron being 
comparatively neglected. Business was done in Scotch warrants 
from 44s, 34d. to 44s, 74d. and back to 44s, 54d. cash, and at 
44s, 7d. to 44s, 10d. and back to 44s. 74d. one month. Ordinary 
Cleveland iron sold from 40s. 24d. to 40s. 5d., and later at 40s. 3d. 
eash, a small lot being also doue at 403, 34. one month. In the 
early part of the week there was scarcely anything doing in 
Camberland hematite, but a limited number of transactions sub- 
sequently took place at 47s. 5d. and 47s. 541. cash, and 47s. 8d. 
one month. A small quantity cf Middlesorough hematite was 
done at 49s, 6d. cash, and there was scarcely any inquiry for 
future delivery. 

One furnace has been transferred from ordinary to the manu- 
facture of hematite, and there are now thirty-five farnaces pro- 
ducing ordinary, thirty-eight hematite. and six basic ircn ; total, 
seventy-nine furnaces now in operation in Scotland, compa: ing with 
the same number at this time last year. 

Stocks of S2otch pig iron in the Glasgow stores continue to show 
a small decrease week by weck, and the total stock now amounts 
to about 352,700 tons, being 11,000 tons less than at the begioning 
of the year. 

The prices of Scotch makers’ pig iron have been steady. Govan 
and Monkland, Nos. 1, are quoted f.o.b. at Glasgow 45s.; Nos. 3, 
44s, 6d.; Wishaw and Carnoroe, Nos, 1, 45s. 3d ; Nos. 3, 44s. 91.; 
Clyde, No. 1, 50s.; No. 3, 47s.; Calder and Summerlee, Nos. 1, 
51s.; Nos. 3, 47s. 6d.; Gartsherrie, No. 1, 51s. 6d.; No. 3, 473. 63.; 
Coltness, No. 1, 51s. 9d ; No. 3, 48s.; Gengarnock at Ardrossan, 
No. 1, 503. 6d.; No, 3, 45s.; Eglinton at Ardrossan or Troon, No. 1, 
47s.; No.3, 453.; Dalmellington at Ayr, No. 1, 47s ; No. 3, 45s 6d.; 
Shotts at Leith, Nu. 1, 51s. 6d ; No. 3, 493.; Carron at Grange- 
mouth, No. 1, 52s ; No. 3, 483. 6d. 

The shipments o: pig iron from Scottish ports in the past week 
amounted tv 4821 tons, compared with 7497 in the corresponding 
week of last year. Of the total there was shipped to Germany, 
495 tons ; Holland, 450; Australia, 425; United States, 20; South 
America, 20; France, 120; Russia, 40; China and Japan, 100; 
other counire:, 29; the coastwise shipments being 4821, against 
7497 in the same week of 1896, 

The imports of English pig iron into Scotland are fair, consider- 
ing that there are likely to be interruptions to the manufacture. The 
past week’s arrivals at Middlesbrough reached 8823 tons, being 
3633 more than in the corresponding week, and the total imports 
—— show an increase of 12,768 over those of the same period 
ts) . 

In the malleable iron and steel trades there is a moderate busi- 
ness, but the lock-out seriously hampers operations as to the 
future. The makers have in many cases good contracts in course 
of execution, but there isa great deal of hesitation with respect 
to new business, 

The coal trade has been active in most districts. In one or two 
places there have been interruptions due to local holidays, but the 
trade as a whole is brisk, and has so far not felt the effects of the 
lock-out in any appreciable degree. The total coal shipments 
from Scottish ports have been 197,604 tons, compared with 185,694 
in the preceding week, and 169,051 in tke corresponding week of 
last year. There is no change in coal prices, which are for the 
most part quite firm. 

The leaders of the colliers are urging them to get up an agitation 
for increased wages. Meetings with this object have taken place 
in a number of localities, and considerable interest is being shown 
in the matter. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THe coal trade last week suffered considerably by the 
absentecism of thousands of colliers at the National Kisteddfod, 
held in Newport, Mon. Instead of coal cutting they were 
occupied in choral contests, and the result was a great reduction 
in output all round. This is accepted as only a temporary evil, 
and as telling only on prompt shipments. The tone of the steam 
coal trade remains healthy, and little concern is felt for future 
business for some time to come, 

Mid-week, Cardiff, there was an average inquiry for best seconds, 
dry, and Monmouthshire coal, but house coal continues inanimate, 
though there are signs visible ail over the coal district that a 
demand will soon set in, and this branch begin again its upward 
course, 

Latest quotations, Cardiff, are as follows :—Best steam, 10s, 9d, 
to 11s. 3d.; seconds, 10s, 3d. to 103, 6d.; dries, 9s. 3d. to 9s. 9d.; 
best Monmouthshire, 93, 3d. to 93. 64.; seconds, 83. 9d. to 9s.; 
best small steam coal, 6s.; seconds, 5s, 6d. to 53. 9d.; inferior, 
from 5s, 3d. House coal, best, 9s. 3d. to93. 6d.; No. 3 Rhondda, 
10s. 9d.; brush, 9s, 3d. to 93, 6d.; small, 7s. 9d. to 8s.; No, 2 
Rhondda, 7s, 9d. to 8s.; through, 6s, 9d., small, 5s. 6d, to 5s, 9d. 

Swansea prices :—Anthracite, best, 11s. to 11s. 6d.; seconds, 8s, 
to 8s, 6d.; steam, 93. to 11s.; bunkers, 7s. 6d. to 8s.; second-class 

9s, to 9s, 6d.; small, from 4s, 9d. to 5s. 6d. House coals: 


to 7s. 6d.; No. 2, Rhondda, 8s, 6d. to 93.; through, 6s. 6d, to 7s.; 
small, 5s. 3d. to 5s, 6d 

A meeting of the Miners’ Association—western district—was 
held at Swansea on Saturday, when the delegate, Mr. Isaac Evans, 
expressed himself forcibly upon the matter of the control-of-out- 
put scheme. He regarded it as one for improving trade and 
wages, and hoped that it would be again introduced in the near 
future. He criticised the opposition views of ‘‘Mabon,” and 
thought that the colliers of the district should be all represented 
at the Sliding Scale Conference in Cardiff ; though he admitted 
that his district had not recognised the sliding scale, and would 
not pay for its support. A resolution was passed at the close of 
the meeting, expressirg regret at the exclusion of the district from 
the Conference, and adding that none of its resolutions would be 
binding upon them. 

At the monthly ting of the S Harbour Trust this week, 
it was stated that another record month’s trade had been esta- 
blished, and substantial increases shown, both in imports and 
exports. The new loan of £100,000 had been largely over sub- 
scribed. Amongst other business, it was decided to get two 
additional hydraulic cranes from Messrs. Armstrong, at a cost of 
£660 each, and to lower rates for pitwood importations so as to in- 
crease that branch of business, 

At one of the social functions of the Iron and Steel gathering at 
Cardiff last week, I met one of the Bilbao reception committee, 
who entertained the Institute last year, and referring to the great 
export of ore to England, Wales, and Scotland, he said, ‘‘The 
estimate of competent authorities is, that the northern stock of ore 
will not last more than twenty years.” ‘‘ What will Wales do 
then?” was my exclamation. ‘‘Go to other countries ; try Cuba.” 
I believe that this is already being done. Probably, as the supply 
runs short, British enterprise may obtain an ore equal to that which 
America gets near Lake Saperior — a better ore than even 
Rabio, which is some way ahead of Tafna. Shipments from 
Santander came in this week. 

It is understood in the tin-plate district that an amicable settle- 
ment has been arrived at with the Cwmbwrla workmen. Pro- 
bably the finishing department will not be re-started, so the work- 
men will not be required ; but it is regarded as likely that this 
branch will be utilised for the manufacture of corrugated sheets, 
which is becoming a flourishing industry in the South Wales Works, 
Lianelly. These are owned by the same firm. 

There is little change to record in the iron and steel trades. 
Last week work was by no means brisk, owing to holiday, &c., 
but this week a fair quantity is being turned out. The Dowlais 
tin bar department is still quiet. Cyfarthfa is fairly active with 
railand bar and the great alterations and extensions that are 
being carried out. In the tin-plate district Bank Holiday was 
kept up at several of the tin-plate works last week, but, singular 
to state, as remarked on ’Change, almost every one with a steel 
department attached did not observe the day by stopping, Pontar- 
dawe, Upper Forest, and Duffryn running all their mills, whilst 
Glantawe, Ynysmeudy (Pontardawe), Park, Clydach, Beaufort, 
and Foxhole re-started on Tuesday. 

Ona ’Change, Swansea, mid-week, there was a good attendance, 
and Liverpool buyers were in evidence, Pig iron showed an 
gee upon last week, Scotch advancing 44d., Cleveland 
1ld., Cumberland hematite 9d., and Middlesbrough hematite as 
much as ls. 63. 

Quotations were :—Glasgow warrants, 44s. 7d., 44s, 6d., 44s, 641. ; 
Middlesbrough No. 3, 40s. 4d.; hematites, 493. 5d. Welsh tars, 
£5 5s. to £6. Sheet iron, £6 7s. 6d. to £6 123. 64. Steel rails, 
heavy sections, £4 103. to £4 12s, 6d.; light, £5 72. 6d. to £5 10s. 





————_—== 
Foreign inquiries have been coming in rather more f; 
Belgian iron market recently, and the condition of you the 
business is, all things considered, pretty animated, while Prices 
firm. There is, likewise, a more regular trade done in coal ho ae 
great number of the strikers having returned to work, me 
There is, generally, a slight inclination towards improvem 
noticeable on the Rhenish-Westphalian iron market, the Ps 
in pig iron, as well as in most sorts of manufactured iron a 
reported pretty satisfactory. Consumers in bars have been i ae 
more freely of late, and hoops are also in decidedly better request 
than a few weeks ago. In prices no alteration has taken place = 
previous letters. ” 
Import in pit coal to Russia is stated to have been, 
1,980,000 t., against 1,927,000 t. in 1895 ; coke, 364,000 


? 


for 1896, 
310,000 t.: in pig iron, 90,000 t., against 117,000 t.; in roaliae 
iron, 254,000 t., against 204,000 t.; in steel, 61,0C0 t., ogaint 
51,000 t.; in iron and steel manufactured goods, 34,000 t., against 
27,000 t.; in machines and implements, 116,000 t., against 95 000¢, 

According to an official account published by the Imperial 
Statistical Office, German import in June of present year wag in 
tons, 3,502,791, against 3,282,843 and 2,889,790 in June of the two 
preceding years. Total 7 during the first two quarters of 
present year was 18,117,587, against 16,175,150 and 140 96 33) 
during the first two quarters of 1896 and 1895. A specially stron 
increase is noticeable in the be of corn, 326,784; coal, 369 790 
earth, ore, &c., 356,647; wood, 229,195; groceries, 291,323; iron’ 
101,585; and in shavings and general waste. P 

yerman export for June of present year was, in tons, 2,210,304 
against 2 076,128 and 1,782,444 in June of the two preceding years, 
Daring the first two quarters of present year export amounted a 
12,756,104, against 11,954,833 and 10,930,648 for the first two 
quarters of 1896 and 1895, A rise in export is chiefly noticeable jn 
earth, ore, &., 571,206 ; groceries, 197,473 ; and in coal, 174,919: 
while exports in iron and iron manufactured goods show a decrease 
of 123,253. Export in raw sugar, which was 449 395 t. for the first 
two quarters of present year, was for June 37,126 t. only. 

Value of import for the first two quarters of 1897 was, in 
M. 1000, 2,332,990, against 2,222,608, and 2,071,293 for the corre. 
sponding period in the two preceding years. Value of export for 

e first two quarters of the present year is estimated, in M. 1000, 
on 1,825,148, against 1,787,150 and 1,579,147. Value of import in 
waste rose 9 million marks against 1896: In cotton and cotton 
goods, 28; in silk and silk wares, 2; in iron, 12; in corn, 16; in 
hides, 13 ; in groceries, 49 ; in oils, 9 ; in cattle, 11 million marks; 
while value of import in earth, ore, precious metals, decreased 52; 
in wool and worsted articles, 25 million marks. 

Value of export in cotton articles rose 7 million marks; in 
instruments, machines, &c., 10; in leather and articles in leather, 
7; in groceries, 37 ; in wool and worsted articles, 6 million marks ; 
while value in export of iron and iron manufactured goods 
decreased 10 million marks ; in earth, ore, and precious metals, 
34; in silk and silk wares, 3 million marks. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 4th, 
TELEGRAPHIC information to-day states that a large amount cf 
business has been booked in Western Pennsylvania plate and 
structural mills at remarkably low prices, and that options were 
accepted on additional supplies. Specifications are also coming in 
for small j>b3, calling for trom 100 to 500 tons material. Railroad 





Steel sheets, £6 7s 6d. to £6 10:. Bessemer bars and Si bars, 
£4 2s. 6d. Rails unchanged. Tin-plates, Bessemer cokes, 93. 6d. 
to 9s. 74d.; Siemens, 9s. 9d. to 10s.; ternes, 18s. 61. to 19s. 6d.; 
best charcoal, 12s. to 12s. 3d. Block tin, £61 to £61 10s. Patent 
fuel, 10s. to 103. 6d. Iron ores, Tafna, 133, 61.; Rubio, 14s.; pit- 
wood, 16s, to 16s. 6d. 

Cardiff prices :—Patent fuel, 10s. to 10s. 9d.; coke, 153. 64. to 
23s. 6d.; Tafna ore, 12s. 9d.; Rubio, 13s. 34.; pitwood, 14s, __Pit- 
wood stocks are low, and an improvement is expected. Large 
quantities of ore are coming in for the leading works. 

It is expected that the Albion Colliery Company will pay a 
dividend of 74 per cent, and D. Davis Company, Ferndale, one of 
4 per cent. The whole of the plant, fixed and otherwise, of 
Ynyspenllwch Works—tin-plate—near Swansea, is to be sold. 

The latest report of the state of the tin-plate trade shows a 
slight increase in stock, quantity received from works being in 
excess of exports. Little business is being done, and a further 
falling off in the American trade has taken place. The trade is 
now dependent upon other markets, the production may therefore 
be temporarily affected until stronger development of foreign 
business can take place, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tone of the iron market is, on the whole, a trifle more lively 
than before, and there has been a fair number of inquiries coming 
in, and some orders of importance have also been within 
the course of last week. The position of the Silesian iron market 
shows increasing firmness, There is a brisk trade done in pig iron, 
and manufactured iron has also met with a fairly active demand. 
Quotations for buth crude and finished iron may be regarded as 
stiff. There are at present thirty blast furnaces in blow in Silesia, 
which have produced, during the first two quarters of the present 
year, 322,000 t., against 301,000 t. for the first two quarters of 
1896. The Dormermark Works has got an order for 800 wagons of 
cast tubes for Roumania, at the basis price of M. 90 p.t., to 
be delivered in spring. 

The Swedish export trade in iron and iron manufactured goods 
during the first two quarters of present year has been less satis- 
factory than was anticipated, especially in bars. Drawn wire and 
iron plates exports have been considerably lower than during the 
corresponding period of last year, but as nearly all the iron-pro- 
ducing establishments are well employed on local account, makers 
and manufacturers have as yet no cause to corm='sin. Swedish 
export, during the first two quarters of present year, is officially 
stated to have been :—In raw iron, 24,289 t., against 27,664 t. for 
the same period in 1896 ; heavy castings, 3376 t., against 2366 t. ; 
billets and blooms. 9368 t., against 9932 t.; bars, 65,810 t., — 
80,581 t.; scraps of iron, 714t., against 1571 t.; drawn wire, 2293 t., 
against 2306 t.; iron plates of different descriptions, 1193 t., 
against 1419 t.; iron wire rods, 221 t., against 374 t.; nails, 999 t., 
against 1448 t. Export in iron ore has increased in spite of the 
miners’ strike in Gellivara, being for the first two quarters of 

resent year 468,709 t., against 430,294 t. in the year before. 

mports in some special sorts of iron from England also show a con- 
siderable increase; in raw iron 26,474 t. were imported, against 
12,448 t. for the same period last year; in bars, 1404 t., against 
344 t.; in steel rails, 11,685 t., against 17,191 t.; in machines and 
in iron manufactured goods import was worth 7,386, crowns, 
egainst 4 848,000 crowns last year. Iron manufactured goods are 
chiefly imported from Germany. 

The businees done on the Austro-Hungarian iron market is 
unfavourable as regards manufactured iron, local consumers not 
caring to buy more than what is absolutely necessary. The rail 
works and locomotive shops are, as a rule, fairly well off for new 
work, whereas the machine factories have in a number of instances 
complained of being insufficiently occupied. 

On the French iron market rather a languid tone prevails, though 
employment has been fairly well maintained at the different 
establishments; quotations have not changed officially, but 
a are, on the whole, easily obtainable for orders of some 
weight. 

A normal business is done on the French coal market, and prices 
are well maintained all round, Coke is generally quoted 22 





steam, 
No, 3 Rhondda, 10s, 6d, to 11s,; throagh, 88, 6d, to 9s.; small, 7s, 





23f, p.t. 


s are also ordering repair supplies. While there is ro 
rush, quite a number of buyers have bought, and there is a dispc- 
sition shown to purchase more freely. The Bessemer and billet 
makers have had inquiries and offers which denote an improving ten- 
dency. A good deal of southern pig is finding its way into northern 
markets. A rushing demand is liable to break out at any time. 
Merchant pipe mills are gathering in large autumn orders, and 
prices are hardening on early deliveries. The plate and structural 
wills are filling up with sixty days’ business, and tardy contractors 
may find it necessary to pay two to three dollars more for Septem- 
ber iron in consequence. Rails continue at 18 dols. for large blocks, 
ordinary quotation 19dols. Jobbing, railroad, and agricultural 
interests are counted on to give an impulse to the market during 
this month. Implement manufacturers have been heavy buyers 
all the year, and the latest advizes is that large requirements will 
be presented as early as September for winter consumption of 
material entering into farm implement work. Negotiations are 
hanging fire f +r 9000 tons bridge material. Tin-plate production 
is heavy, and prices have been crowded down a notch. There are 
orders in sight for 18,000 tons plate. Coal strike matters are 
practically unchanged—if there is any advantage, it is with the 
miners. The Klondike craza is attracting a few thousand men, 
who will go there and never come back. 








TRADE AND Bustness ANNOUNCEMENTS.—We are informed 
that the business of Mr. W. Wilson Cobbett, 59, Southwark- 
street, London, and New Lanark, N.B., manufacturer of textile 
belting, has been formed into a private company under the style of 
W. Willson Cobbett, Limited.—Messrs. G. and W. G, Gammer, 
brassfounders, Effingham Brassworks, Rotherham, have just pur- 
chased the business recently carried on as the Rother Brassworks, 
—We learn that the British Electric Traction Company have taken 
over the agreement made by the Electric Construction Company 
with the South Staffordshire Tramways Company for the electrical 
equipment and working of these tramways. 

CARBON MANUFACTURE, — Speaking at the opening of the 
British Aluminium Company’s new works at Greenock on Wednes- 
day, the 4th inst., Lord Kelvin said it was a 7 important pro- 
position regarding the relation between heat and power—if heat 
was wanted at a low temperature, as, for instance, the heating of 
a building for warming the air within the building, it would be an 
exceedingly uneconomical way even if water power was used to 
produce heat from friction, On the other hand, if they wanted 
heat at a temperature of 1200 deg., or 1000 deg. Centigrade, it 
could be obtained with exceedingly good economy. Motive power 
might be applied in friction, but that would be a crude and incon- 
venient way of taking heat from power. On the other hand, 
electricity did it directly. There was no mechanism whatever in 
the development of heat, only that exceedingly simple and beautiful 
machine, the electro-dynamo. In the water-power driven dynamo 
they had one of the best pieces of mechanism founded on scientific 
principles which they a. could have for the generation of 
heat at a high temperature—that was, the electric furnace, which 
had already been turned to splendid account in scientific investi- 
gations, Having alluded to the part played by the electric fur- 
nace in the production of aluminium, Lord Kelvin said that until 
recently at all events they had none of the fundamental buildings, 
so to speak, of the electric farnace made in this country. Until 
this factory in Greenock was started they depended for the carbons 
with which the electric furnace was lined—the building stones of 
the furnace had to be got from abroad. Now they were — 
in Greenock, That, however, was a comparatively small part of 
the work for which that factory was destined, for the walls of the 
furnaces lasted for six months, In the p tion of aluminium, 
carbon was given and aluminium taken in ie —— supplied 
by the waterfall. For every ton of aluminium en about one 
ton of carbon must be used, and this involved a pretty rapid con- 
sumption of carbon. A large part of that work would be devoted 
to the manufacture of great blocks of consolidated carbon, It 
was, he was sure, an interesting thing to have in Greenock a work 
immediately useful in supplying the aluminium works at Foyers 
with their requisites, and useful also for the calcium carbide pro- 
cess which at that moment was being carried on at Foyers and 
used in connection with other developments of science. This was 








to | the first factory in the British dominions in which carbon was 


prepared in proper shape for use in the electric furnace, 
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13, G. Nelles, Manchester. 
fo wavs for Pweumatic Trres, W. H. Graham, 
j -on-Tyne. 

sigh. Bream Boxzs, J. Everson and T. Williams, 

are oxERS for Looms, 8. Fielden, Manchester. 
er Bakers’ Ovens, J. H., N., and B, D. Martin, 





17,671. 
at ATTACHMENT for Tuszs, C. Dowsen, Jarrow- 
’ 
-Tyne. 
ne. Borros Bracket of Cycigs, A. G. Abbott, 
Birmingham. 
17.574. SHOE Srretcuers, C. L. Passmore, Glasgow 
17,575. ELgcTRIC Fountains, W. Brew, Selhurst, 
Ve 
76. ines for BicycLe Wueexs, D. Clarke, Bir- 


miogham. 
17,577. ENGINE Governor, A. 8. Wylie. Glasgow. | . 
17578. Brake, W. T. Whiteman.—(V. B. Willits, 
Tnited States.) 
att. SeconDaRyY Batrerres, A. W. Southey, London. 
17580. Hyaiesic Ruseers, E. Sandow, Manchester. 
17,681. SecreTLy Recorpixc Vorss, J. F. Howard, 


don. 

a8? Game Apparatus, R. 8. and F. B. Crooks, 

ndon. 

wa Ex.ectric Conpenser, C. 8. Bradley, London. 

17,584. MULTIPLYING Gear for Bicyc is, A. L. Vuillier, 
London. 

17,585. Liontine by Evecrariciry, O. P. Macfarlane.— 
R. J. Crowley, France.) 

17,586. KNire CLEANERS, 8. Bulford, Birmingham. 

17,587. Rarpway CHalRs and Raix Joints, T. Dawber, 
London. 

17,588. PICKER CHECKING App.iance, W. and R. Corn- 
thwaite, London. 

17,589. Hopina the Reins of Horsgs, 8. Horsfall, 
London. 

17,590. Jot for EARTHENWARE Pips, A. Johnson 
London. 

17,591. Steam Borten Fornacr, W. McG. Greaves, 
London. 

17,592. New Game and Appiiance, 8. A. Stewart, 
London. 

17,593. VeLocipepes, L. P. Ford, London. 

17,594. AcsusTaBLe Not Wrencues, C. H. Lambkin, 
London. 

17,595. Brakes for VeLociprpgs, W. Cochrane, 
London. 

17,596. Stipina Contacts for ELecrric Cars, W. L 
Wise.(4. S. Krotz, W. P. Allen, and 0. &. Kelly, 
United States.) 

17,597. Evectric Rattways, W. L. Wise.—(A. S 


Krotz, W. P. Allen, and 0 & Kelly, United 
States.) 

17,598. Deracuine Tires from Rims, F. C. Glynn, 
Weymouth. 


17,599. Vessets for Cooxina by Steam, C. Young, 
London. 

17,600. Propuction of Metaiic Zinc, C. F, Claus, 

ndon. 

17,601. TRaNsMITTING ELectrRic ImpuLses, H. Godsall, 

London. 

17,602. Matter Composition, P. M. Justice.—(The 
Marsden, Co., United States.) 

17,608. Fenpers, G. W. Donning, London. 

17,604. InserTiIne VaLtves, C. A. Allison.—(M. R. 
Sherrard and D, W. French, United States.) 

17,605. Conwectinc Pires, C. A. Allison.—(M. R. 
Sherrard and D, W. French, United States.) 

17,606. Rectiryinc CurRENT, The British Thomson- 
at Company, Limited.—(B. Thomson, United 
tates. 

17,607. Tix Box, C. Mortier and H. A. Sandon, 


ndon,. 
17,609. MeTaLiic CARBIDE MANUFACTURE, I. L. Roberts, 
/ondon,. 
—, PREPARING ProTonvucLEIN, J. Carnrick, 
ndon. 
17,611. Bracket, J. North, London. 
17,612. Furniture, R. H. and J. McHardy, and D. 8. 
Froy, London. 
17,613, Furnitore, 8. H. Moore, London. 
17,614. ManpoLines and Musicay Instruments, J. 
Gibbs, London. 
a Pens, R. E. A. Hildersley and W. R. Hart, 


ndon. 
17,616. Winpow Fastener and Opener, G. 8. Smith, 


ndaon. 
17,617. Wrspow SasH Fastener, G. Cooper, 
London. 
17,618. Canryinc LuccaoE, P. F. Nosworthy and E. 
Copping, London. 
17,619. Enorne, B. Klazkin, London. 
17,620. “‘Teat” for Feepinc Inrants, &c., J. Eli, 


17,621. CONSTRUCTION of Warprosr, L. Sandground, 
ndon. 
ba ae Torrepogs, E. W. Lloyd and A. G. Hadcock, 


ndon. 

17,623, Transmittinc Motion, J. E. Lilley and J. 
Westaway, London. 

17,624. Extractine Leap, H. E. Fry and R. H. Everitt, 


ndon. 
go Manvuracture of Presectites, T. W. Scott, 


ndon. 

17,626. Srzam Raprators, W. P. Thompson._(F. V. 
Winters, United States ) 

i ra = for Deapentna SuHocks, D. Laffan, 

ve. . 

17,628. Furnaces, A. J. Roberts and J. Gleaves, Man- 
chester. 

17,629. Boar Grip, B. F. Rees, Liverpool. 

17,630. Workine ELectric Taamways, W. E. Kenway, 


_Lon on. 
17,631. Coat Hotpgr MANuFAcTurRE, R. J. Stuart, 
London. 
17,632. CHanaina Backs for Paotocrapuy, J. Joly, 
on. 


17,633, PHOTOGRAPHIC Copyine Apparatus, A. Schwarz, 
London. 
17,634, PhoroaRaPHic Copy1nG APPARATUS, A. Schwarz, 
ndon. 
is os ArTiFiciaL Furi, H. C. B. Forester, and 
he Patent Aggloment Fuel Syndicate, Ltd., 
London. 
17,636. Fotpinc Cameras, H. Hill and E. G. Price, 
London, 
“. Manuracture of Corks, J. E. Howard, 
ndon. 
17,688, Horsk Coxzar, F. Fortsch, London. 
17,639. ManuracturE of Corsets, A. 8S. Turner, 


ndon. 

= Borrie Caps and Fasteners, A. L. Bernardin, 
on. 

17,641. Brakes for Vexociraprs, G. A. Bolton, 

London. 

17,642. Cups for VeLocip.pes, G. A. Bolton, 


on, 
ee Starrs APPLicABLE for VingyaRps, A. Fuchs, 
on 
17,644. Puriryina Gas, H. H. Lake.—(Fellner and 
a ae Germany.) 
. Screw 8: ° —(J. W. 

Canada) TEAMERS, A.J. Boult.—(J. W. Glaholm, 
17,646. Pyeumatic Tings, M. Hirschberg, London. 
17, a. Puarme for Printina Purposss, ©. Scholz, 





17,648, Maxine CIgaRETT 
isa Cigarette Movturixces, W. Rose, 


17,649. Savina Satper, R. E. Phillips.—(0. &. Fellows, 
United States.) 

17,650. Metat Cans, R. E. Phillips.—(0. S. Fellows, 
United States.) 

17,651. SypHow Bortues, W. B. Fitch, London. 

17,652. Manuracture of Wuisxs, W. B. Fitch, 
London. 

17,658. Boats, W. B. Fitch, London. 

17,654. Incanpescent Licatine, R. V. de Ghinste, 


London. 

17,655. Preventine the Discnarce cf Sparks, RB. 
Haddan.—(R. Forsyth and C. §. Burton, United 
States.) 

17 656. Drivixe Cuary, E. Jenkins and F. H. Smith, 
Birmingham. 


28th July, 1897. 


17,657. Hanne Bar, D. Brennan and J. H. Diggle, 
Bradford. 
17,658. Winpow Buinp Fastener, A. D. Dixon, Oldham, 


Lancs. 
17,659. Pwzumatic Soie for Boors, A. G. Bill, Coven- 


ry. 

17,660. VarisBLe ExecrricaL Resistance, J. Ward, 
Ilford, Essex. 

17,661. Evasric Tires, W. and J. C. Hancock, and E. 
Scholes, Manchester. 

17,662. MecuanicaL Toy Carriages, H. W. Metcalfe, 
Birkenhead. 

17 663. Bicyc.es, H. F. Rogers, Birmingham. 

17,6€4. Sarpurs. R. H. J. Stirrop, H. H. Gumbley, 
avd J. A Scct‘, Birmingham. 

17,665. Sion Boarps, J. T. Leighton, Glasgow. 

17,666. Securinc Spckes in WuHeers, P. Hont:chka, 
Manchester. 

17,667. CLorHes - 
Keigh'ey. Yorks. 

17,668. Fotpine Prop, I. Teylor, Sheffield. 


WASHING Macuines, E. O' dara, 


‘7,669. Consumption of Sm-Ke, W. Claridge, 
London. 
17,670. Burron-HoLte Footzatt Resuit, J. Petty, 


Birmingham. 

17,671. Bicycies, 8. Griffin, Bath. 

17,672. SuppLyine Gas, G. H. Harnett and A. Campion, 
London. 

17,673. Manuracture of Barreis, G. H. Ellis, 
London. 

17,674. Treatinc Vutcanisep Ruseer, E. Parkin, 
Bradford. 


7,675. Pweumatic Tires for Wueers, J. J. Warry, 
Liverpool. 

17,676. ELectrric Meters, W. Emmott, Halifax. 

17,677. Discuarcina Coat Grary, E. Hall-Brown, 
Glasgow. 

17,678. Supportina Bicycies, C. H. Ridsdale, Wolver- 
hampton. 

17,679. Incanprscent Gas Burners, W. R. Clay, 
Keighley, Yorks. 

17,680. RecuLtatoya the TempgRATURE of Water, H. 
Ward and F. W. Nock, Birmingham. 

17,681. Bicycies, J. A. Mills, Loughborough. 

17,682. Pygumatic Tires, L. Cox and G. Warner, Bir- 
mingham. 

17,683. Depositinc Satts, F. H. ard F. E. Bowman, 
Manchester. 

17,684. Prorection of Cycte Hanpies, G. Vernon, 
Manchester. 

17,685. PRevENTING Puncturgs, H. R. Wyatt-Garland, 
Norwich. 

ae Pepa Crank for Bicycigs, K. Meerts, Liver- 
pool. 

17,687. Turninc Leaves of Music, C. A. Baloche, 

mdon. 
17,688. Manuractore of Capa for Botrigs, F. Craven, 


ndon. 
17,689. Stays for Wispow Fasteners, T. R. Leigh, 
Manchester. 
17,690. Towacco Pipers, K. Schnabl and F. Hammetner, 
Manchester. 
17,691. Conpurts, H. L. Doulton and C. E. Morris, 
London. 
17,692. Hatocen Derivatives of Acreton, L. Lederer, 
Brussels. 
17,698. HeXAMETHYLEN - TeTRAMIN, L. Lederer, 
Brussels. 
17,694. Evecrric Lamps, J. Moores and H. O. Farrell, 
Manchester. 
17,695. ARMATURE Cores, J. Moores and H. O. Farrell, 
Manchester. 
17,696. WeicuTine of Beas, E. A. Bloom, Cleethorpe, 
Lincolnshire. 
17,697. Compensatinc Compass, A. M. Monteath, 
Edinburgh, London. 
17,698. CroseT, A. L. W. Ward and J. L. Sykes, 
Huddersfield. 
17,699. Pencit or Pornt Protector, B. Puddlesden, 
ondon. 
17,700. Brusues for CLEANING WinDows, J. Workman, 
ondon. 
17,701. Avromatic Vent for Barres. E. H. Coggins, 


ndon. 
17,702. ComBINED PgrampuLatTor, T. H. Wilson, 
London. 
17,703. Comn-FREED Lock for Doors, H. R. Harvey, 
London. 
17,704. Cuarn Gear, J. B. King and F. R. Pool, 
Plymouth. 
17,705. TaBLes of Macuines, J. W. and H. Sutcliffe, 
London. 
17,706. Microscope ADJUSTMENT, A. B. Allen, Tun- 
bridge Wells. 
—, Pumps for Pneumatic Tires, A. E. Oukes, 
mdon. 
17,708 Cart Sapp.e Tree, W. H. Best, London. 
17,709. Dryine and Sirtinc Grain, T. Coad, 


17,710. Nos#sacs, H. Walton, London. 

17,711. Reevratinc Fiow of Gas, C. B. Brown, 
London. 

17,712. CompressinG Gas, J, Lehmann and A. Serigiers, 


ndaon. 
17,718. CLosinc Doors, H. F. Braun and R. Gross, 
mdon. 
17.714. CoKE-DISCHARGING APPLIANCES, J. Buchanan, 
jun., Liverpool. 
17,715. CoKE-DISCHARGING APPLIANCES, T. G. Littleboy, 
Liverpool. 

17,716. Brakes for Omnisuses, &c., 8. Chandler, 
sen , 8S. Chandler, jun., and J. Chandler, London. 
17,717. Freeper for Lusricatinc Purposss, E. L. B. 

Hill, London. 
17,718. Ferrruirs, J. C. Chandler and W. Sims, 


London. 
17,719. Mowina Macutnes, H. H. Lake.—(Adriance, 
Platt, and Co , United States.) 
17,720. Macuines for Fotpina Box SHELLS, A. B. 
Cowles, London. 
17,721. Macnines for Maxine SHe.zs, A. B. Cowles, 
London. 
17,722. BicycLe Supports, W. E. Hunt, London. 
a, InpIcaTING Namegs, J. P. Orr and G. H. Fugh, 
ndaon. 
17,724. Hines, E. E. Masters, London. 
17,725. AtTtacamMentT to Pepats, O. L. Odell, 
ndon. 
17,726. INDIA-RUBBER Fasrics, E. A. and E. Preston, 


mdon. 

17,727. Resttient TrrEs for WuHexis, H. Carmont, 
London. 

17,728. Taps, J. Watkins, London. 

17,729. Propuction of Dyxsturrs, H. E Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co , 
Germany ) 

17,730. Hines, J. L. Fiske, London. 

17,781. Smavt-arms, J. Deeley and L. B. Taylor, 


on. 
17,782. PriventTina CoLLapsE of Tires, W. C. Young, 
London. 
17,788. Liautina, T. D. Farrall, London. 
17,784. Fugen Ecconomisers, A. W. and E. Bennis, 


London. 
17,785. CINEMATOGRAPHIC PycturEs, L. U. Kamm, 
London, 





17,786. WaTeFPpRoor CHROMO - PAPER, T. Schiffer, 
mdon. 

17,787. BaLaNnce for HouseHotp Purposes, R. Kriiger, 
ndon. 

17,738. Process for Maxine Soap, R. Gesell, 


ndon. 

17,789. P1anoroRTE Actions, H. George, T. D. Turnbull, 
and A. H. Coyle, London. 

17.740. CycLe Gear, W. H. Wakfer andG. E. Maddock, 


on. 

17.741. Brake, J. I. Gregory, Loudon. 

17,742. Toy, A. B. Worthington, London. 

17,743. Emsossine CHARACTERS, A. Rosenberg, 
London. 

17,744. Cranks, J. Heron, London 

17,745. Tires for Licut VeuHicies, C. Paulig, 
London. 

17,746. Imspicatine, &c., the Progress of Movine 
Bopies, G. W. Tarver, E. H. Jones, and J. Dring, 
London. 

17,747. TRANSMISSION Device, A. J. Boult.—(F. Bellet 
France. 

17,748. Apparatus for Currine Meta Bars, H. John, 


mdon. 
17,749. Gas-MANUFACTORING Apparatus, V. B. Lewes, 
ondon. 
17,750. Lupeicatina Materia, J. W. Haley and I. E. 
Hebart, United States. 


29th July, 1897. 
17,751. SHort Mustin Buisp Brackets, J. Peyton, 
tondon. 
17 752. Fuwne., W. Morris and L. Wilkinson, Burnley, 


Lancs. 
17,758. CycLe Cuan, W. Head and E. Jones, Birming- 


am. 
17,754 Apparatus for Preservinc Mik, &c, F. H. 
Freeth and The Dairy Outfit Company, Limited, 
London. 
“— Bucket, J. A. Curnock and J. H. Fingland, 
‘ax. 


17,756. Merat Rims for Cycres, 8S. W. Sherwood, 
Birmingham. 
17,157. UNPUNCTURABLE PNeUMATIC TiREs, J. Dewar, 
lasgow. 


17,758. TanpemM Bicycue, C. W. P. Allen, St. Columb 
Minor, Cornwall. 

17,759. ManuractuRING Huss, H. W. L. McW. Bourke, 
London. 

17,760. BootmMakreRs’ Reparrina Lasts, T. Rushton, 


London. 
17,761. Cases, A. C. Johnson and J. B. Brcoks, jun., 
irmingham 
17,762, Vatves for Tires, A. 8. Cartwright, Birming- 


ham. 

17,763. TempLes, J. Chambers and W. B. Richardson, 
Manchester. 

1 Sianatuino, J. Orr and J. A. Donachie, 


iw. 

17,765. Waste Lusaicant Device, W. H. J. Owen, 
Lincola. 

wen A Rope Fire-escape, J. Rowley, Hudders- 
eld. 

17,767. PressuRE ReovuLaTiInc Mecuanisms, R. 
br a J. Butterfield, and J. Smith, Reighley, 
orks. 

17,768. CuurNinG Apparatvs, E, Perkins, Bristol. 

17,769. Hypravuic Power, R. J. Miller and T. Byrne, 
Liverpool. 

17,770. Sure Vatves of Enoines, J. Thom, Liver- 


pool. 

17,771. Hotpers, J. Walkerand C. P. Deykin, Birming- 

17,772, TABLETs used for ADVERTISING, W. Pearce, Bir- 
mingham. 

— Fitter Presses, J. W. Hartly, Stone, Stafford- 
shire. 

17,774. Manvuracture of Waite Leap, J. Noad, 

mdon. 
17,775. Manuractore of Waite Leap, J. Noad, 


ndon. 
17,776. CARRIAGE WHEELS, E. J. Clubbe, A. W. Southey, 
and The Electric Motive Power Company, Ltd., 


ndon. 
17,777. CaRDBOARD Boxes, E. M. Wilkes.—({A. Aranjo, 
Portugal.) 
— Betis, L. Myers and F. R. Baker, Birming- 


m. 
17,779. Rosetres for MeTaLiic BepstTeaps, W. Frazer, 
Birmingham. 

17,780. Locks, R. A. Mills, Glasgow. 

17,781. Crock Recuiatinc Devices, T. R. Bolton, 
egow. 

17,782. Insotgs, A. E. Gooch, Glasgow. 

17,788. Car Couriers, J. A. Cameron and E. E. 
ves, Glasgow. 

17,784. Locks and Door Kwnoss, C. F. Hill, Glas- 


gow. 

17,785. Pumps for Pygumatic Tires, 8. R. Blundstone, 
ndon. 

17,786. PRoPELLING Cycues, G. H. Wrigley and R. Holt, 
Oldham. 


17,787. Rotary Morton, 8. Butler and H. R. Grice, 
London. 
17,788. Brakes for Bicycies, W. Smith, Stoke-on- 


Trent. 
17,789. Pweumatic Trees, P. A. Martin, Birming- 
17,790. Feiiors for Cycte WHeexs, P. A. Martin, 
gham. 
17,791. ConTROLLING RaiLway APPLIANCES, P. Bouré, 


17,792. Ratt Banp for E.ectric Tramways, A. Whalley, 
Helsby, near Warrington. 

17,798. ACETYLENE GENERATORS, J. G. A. Kitchen, 
Manchester. 

17,794. ACETYLENE GENERATORS, J. G. A. Kitchen, 
Manchester. 

17,795. Construction of Coatsavers, L. Redmayne, 
Sheffield. 

17,796. ApDREss PLaTE for Cycies, H. Sampson, Tor- 


quay 
17,797. Mantracture of Exastic Tires, J. N. Dages, 


mdon. 

17,798. Scortne CARDBOARD, N. B. Chadwick, Stock- 
port, Cheshire. 

17,799. Gear Cases, J. H. Hughes and J. T. Musgrove, 
Birmingham. 

17,800. SHors for Lawn Tennis Piayers, J. Miller, 


London. 
17,801. Woop Puttey ManvuractvrgE, F. L. Barthelmes, 


ndon. 

17,802. WeicHinc Macuine Caszs, A. J. Boult.—(C. 2. 
Hey, Germany ) 

17,803. Presectine Picrurgs, E. P. Allam, G. C. Cal- 
vert, and J. Fleming, London. 

17,804, Pooto Mope.iine, H. H. Leigh.—(A. Gonzalez, 
France ) 

17,805. SwitcpBack VEHICLE, 8. Betjemann and F. G. 
Wood, London. 

17,806. ADVERTISING or SicNaLuinc, C. Raleigh, 


ndon. 
17,807. PuncturE Preventor for Trres, J. Leckie, 
jasgow. 
17,808. APPLYING MEDICINE to Horsgs, D. N. Fleming, 
OW. 
17,809. Rarway Cuarr, 8. L. Smith and C. C. Pollard, 
mdon. 
17,810. Drinkine VessEts, J. H. Drake, Southend-on- 


ea. 

17,811. Station Inpicators, A. J. Boult.—(U. Renouz, 
France. 

17,812. Etecrric Rartway Systems, J. M. Murphy, 
Londo: 


n. 
17,818. AppaRaRTUs for ACETYLENE, P. Dumont, 


London. 
17,814. Seat or SappLE for VELocipepEs, H. H. Lea, 
London. 
7,815. Firtinc Borries, W. J. Glennon and A. Y. 
Oastler, London. 
17,816. AERATING Breer, W. J. Glennon and A. Y. 
astler, London. 
17,817. Automatic §.vice Vazye, C. H, W. L, Mahler, 
London, 








17,818. LicuTinc ARRANGEMENTS, F. and P. Singer, 
London. 

17,819. Gas Lamps for Srreets, J. H. Sheldrake, 
ndon. 

17,820. Execrric Cazgte Manuractoxe, W. 8. Smith, 


mdon. 
17 821. Winspow Frame Casements, W. A. 8. Benson, 
ondon. 
17,822. Gearina for Deivine Cycies, J. H. Mantel, 
London. 
17,823. Mecuanism for Pranorortes, E. H. Gigney, 
mdon. 
17,824 Execrric Atarms for Cars, A. Nathan, 


London. 
17,825. TRavELLER for Rinc Frame, W. Rigby, 
ndon. 
17,826. ELectric LANTERN MANUFACTURE, O. C. Prasse, 
London. 
17,827. Macuines for Piantine Seeps, J. H. Koontz, 
maon. 
17,828. TH1LL Coupiines, 8. L. Hilland G. W. Herdman, 


mdon. 

17,829. DwELLInG House Winpow, F. B. Grant, East 
Molesey, Surrey. 

17,830. Crate for Conveyinc Pictures, J. Batstore, 


London. 

17 831. Eosz Carriace Manvractorg, C. J. T. Bindel, 
Liverpool. 

17,832. ReGuLator for Compressors, P. Brotherhood, 


mdon. 

17,833. Compressinc Exastic Fiurps, P. Brotherhood, 
London. 

17,834. TreaTinc Mera.iic Cucoripes, E. F. Turner, 


mdon. 
17,835. Gas Coox1ne Stoves, R. Pringle, London. 
17,836. New Means for ApvertisinG, J. E. Lyndall, 


mdon. 
17,887. ELEcTRO-DEFOsITION cf Metats, J. Holloway, 


mdon. 
17,838. Sprinc Tires of Wuee.ts, W. N. Murdock, 
don. 
17,889. ExpLosion Enotnrs, W. Horrsby and R. 
Edwards, London. 
17,840. TramcaR FenveRs, H. Haywood and G. Totten, 
mdon. 
17,841. Hooxs and Eves, F. A. Carveth, London. 
17.842. THERMAL Expansion Enotes, G. A. Marconnct, 
London. 
17,8438 Eve-prece, The Scciete R. and C. Avizird, 


London. 

Sag rong Generators, H. Muratet and J. Bessac, 

ndon. 

17,845. Stzam Enoines, P. Marchand, London. 

17,846. Heaiine CurLtNG leons, J. F. Gates, London. 

17,847. Bicyctes, A. J. Boult.-(C. EF. Smith, Tas- 
mania ) 

17,848. Separatina L*quips, W. A. Koneman and W. 
H. Hartley, London. 

17,849. Water Raitways, G. H. Pond, Wathirgton, 
D.C., United States. 


30th July, 1897. 


17,850. Frre ExtinouisHers, G. Mordaunt.—(W. R. 
Lyon, United States.) 

17,851. Mup Guarp for Avuro-cars, A. W. Sawry, 
Leeds. 

17,852. Pweumatic Funnet, D. F. Jones and F. W. 
Gamble, London. 

17,853. TREATMENT of NieuTsoIL, J. Royston, Atter- 
cliffe, Sheffield. 

“—. GasoMETER Sarety Appiiances, L. A. Hacking, 


Halifax. 
ad Furnaces, H. M. Ashley, Ferrybridge, 
orks. 
17,856. PLant Stake, T. Greene, Millbrook Mageney, 
Co. Kildare. 
17,857. Vatves for Steam Enoines, A. Dobson, Bel- 
t. 


fas’ 

17,858. Rops for Portierges, A. Ashworth, Man- 
chester. 

17,859. Sortinc Coat, T. G. Wrightson and H. Clark, 
Stockton-on-Tees. 

17,860. Cup for Cycie Sappis, F. Pendle, Birming- 


17,861. Batt Beartnes, A. H. Jackson and G. R. 
Martin, Manchester. 

17,862. Carpinc Enorngs, J.P. Heaton, J. H. Beaver, 
E. Cockcroft, and C. Nixon, Keighley, Yorks. 

17,868. ATracHING Pepats to Cranks, C. H. Stuart, 


Reading. 

17.864. Makino CaRDBOARD Boxes, A. H. Stevenson, 
Manchester. 

17,865. RarLway Foo S1cNa..ine, J. Taylor, Notting- 


17,866. Corr Hotpers, G. Upson and 8. E. Reily, 


London. 
17,867. Means for Kinpiine Fires, N. MacDonald, 

mdon. 
17,868. SusPENDING ARTICLES to SHELVEs, J. 8S. Bee- 


man, London. 

17,869. Larues for TURNING Purpossgs, W. W. Trickett, 
Bi 4 q 

—_— Cycie Tor Cups, C. H. Breakwell, Birming- 

am. 

17,871. Santrary FiusH Apparatus, A. Cruickshank, 
London. 

17,872. Gear Cass for Cycis, E.S. Lermit, Birming- 


17,878. Sappies for Cycies, C. Addenbrooke, Bir- 
ming! " 
17,874. VELOcIPEDE Drivinc Gear, W. Powell, Liver- 


pool. 
17,875. Rats Proor Garments, W. Beaty, Man- 


chester. 

17,876. Tires, A. Whiteway and C. Macintosh and Co., 
Ltd., Manchester. 

17,877. Cootinc Liquips, C. H. Berry and F. R. Putz, 
Manchester. 

17,878. SappLEs, H. Brooke, Manchester. 

17,879. Stays for Winpow Fan.icuts, T. R. Leigh, 
Manchester. 

17,880. Station Inpicator, A. M. Muir and J. Pater- 
son, Glasgow. 

17,881. ComBINED UMBRELLA HanpieE, 8. Coumont, 

russels. 


B 

17,882. ASSEMBLING Pieces of FuRNITURE, L. V. Wese- 
mael and A. Dorekens, Brussels. 

17,888. Gas Generators, R. Rousselet and A. de 
Labrousse, Brussels. 

17,884. CountTinc Cicars, F. J. Gérmeshausen, 

russels. 

17,885. SmoorHine Irons, H. Seidel, Brussels. 

17,886. DousLe Razor, T. Glossop, Sheffield. 

17,887. Drivine Gear for CyciEs, G. King, Glasgow. 

17 888. A Rain Guarp for Cycirs, W. A. Wilson, 
Glasgow. 

17,889. MaNUFACTURE of Tusts from Copper, G. A. 
Dick, London. 

17,890. Borters, G. A. Nussbaum, London. 

17,891. Stayinc Macuings, P. M. Justice.—(H. Inman, 
United States.) 

17,892. Forminc Grooves, F. Billing and T. B. Sharp, 


gham. 
17,898. Jers for use with Lime Licuts, G. P. Spooner, 
London. 
17,894. Szcurtna Exastic Tires, J. G. Stidder, 
Lond 


ndon. 

17,895. ATTACHMENT of PEpats to Cranxs, J. Money, 
London. 

17,896. Repucine VisraTion, E. Richardson and N. 
H. Mountford, Birmingham. 

17,897. Pant, J. Livingstone and A. F. Crawford, 
Alloa, N.B. 

17,898. WristBanps and Currs, T. Armstrong, 
London. 

17,899. Hoox, A B. McClory, London. 

17,900. Rutine TRANSPARENT Puates or SoREENS, J. 
Joly, London. ‘ 

17,901. ARrTiFiciaL Six, W. P. Dreaper and H. K. 
Tompkins, London. 

17.902. Cueckrne Apparatus, F. W. Phillips, London. 

17,903. New Metuop of Teacnine Swine, C. L. France, 
London, 
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a ArracuMeEnts for Mirrors, E. W. Brigham, 


ndon. 

17,905. Braxg, F. Catling, London. 

17,906. Cootmve Tra Lear, A. H. B. Sharpe, London. 

oo or Merat Recepracigs, 8. Broadbear, 
ndon. 


17,908. Carriacgs, A. B. Cunningham and G. T. 
Harrap, London. 
17,909. Stegrinc Boats, F. E. and W. H. Wyatt, 


on. 
em of Boats, F. E. and W. H. Wyatt, 


ndon. 

17,911. Manoracturg of CarpB24RD Boxes, S. R. Lang, 
London. 

17,912. Cover for Cans, 8. R. Lang, London. 

17.918. Brepsteaps, T. Colleran, Loadon. 

17,914. Preservation of Lonsters, L. Wurzburg, 
London. 

17,915. Propuction of Foon, 8. Pitt.—(The Chemische 
Fabrik auf Actien vorm. E. Schering, Germany.) 

17,916. Macsines for Curtinc Girgpers, H. John, 
London. 

17,917. Crosine ButkHEaD Doors, C. T. Dorr, 
London. 

17 918. Prsumatic Tires, E. Lycett, London. 


17,919. Steam ps, J. E. L. en, London. 
17 920. Yarns, B. C. Wates, W. P. Viccars, and A. C. 
Wates, London. 


17 921. Pumps for Cyciz, W. Hall and P. Leonard, 
ive 
17,922. Device for Fastentne Sasues, J. Shettle, Liver- 


poo! 
17,928. Reveastne Devior, D. L. Turner, Liverpool. 
17,924. Macnets for Etectric Generators, C. Tuson, 


ndon. 
a Manvuracture of Eve Saves, J. Komrowsky, 
ndon. 
17,926. ManuracturRE of Manure, W. E. Rowlands, 
London. 
17,927. Incanpescent Licut Burners, M. Bernstein, 


mdon. 
17,928. Sarery Carrier for Watcues, A. Kiehnle, 


mdon. 

17,929. Frrrinas of CoLLapsIBLE Boats, E. L. Berthon, 
London. 

17.930. ManuracturEe of Hyprocen Peroxing, C. J. 
Yarnold, London. 

17,931, Oxrpation of Ferrous Sats, J. C. Butterfield, 
London. 

17,932. Caimney Tops, F. Wiskemann, London. 

17,9838. CytinpeR Printine Macarnes, J. Krayer, 


mdon. 
7,984. MANUFACTURE of Press Paper, J. Frydmane, 
London. 
17,985. PHorocrapHic Camera, G. J. F. M. Mattioli, 
London. 
17,936. Poriryinc Gurtra W. Ramsay, 
London. 
17,937. Sprocket Cuarns, J. B. Powell, London. 
—— Propuction of ACETYLENE Gas, A. Rieffel, 


PERCHA, 


ndon. 
17,939. Bopsrys for Sprsnrinc Yarns, A. Wilson, 
Be’ fast. 


Slst July, 1897. 


17,940. Puzzurs, D. H. Croll, Watford, Herts. 

17,941. Loven Caest, J. Marshall and J. Ferguson, 
Tollcross, Lanarkshire. 

17,942. Grinpinc TEETH 
field, Manchester. 

17,943. AntI-veNnT Pec, B. Seeetn, Macclesfield. 

17,944. Sream Borers, J. Kippax, Bolton. 

17,945. Manuracrure of Metat Boxss, J. T. Paul, 
Glasgow. 

17,946. Suspenpers for Pictures, J. J. James, 

Birmingham. 


17,947. Sarety Bicycie Sranps, H. Stedall, Birming- 
ham. 


of Carp Fituetine, J. Drons- 


17,948. Lirrinc Appiiances, W. T. Eades and T. 
Matthews, Birmingham. 

17,949. Cycie Sappxgs, J. B. Brooks, Birmingham. 

— Cycie Hoss, H. J. Brookes and A. B. Davis, 


irming 4 ; 

17,951. Knot Hotpine AtracuMents, J. J. James, Bir- 

mingham. 

17,952. HavutacE Cuips, W. E. Walker, Derby. 

17,953. Cycixs, G. F. Sturgess, Leicester. 

17,954. Wearinc AppaREL, G. F. Sturgess, Leicester. 

17,955. LicuTinc of Rattway Carriaces, A. Smith, 
Keighley, Yorks. 

17,956. VaLves for Preumatic Tires, T. E. Sylvester, 


17,957. Ruppers for ‘‘Massace,” E Sandow, Man- 
chester. 
17,958. ManuracturRE of WHEELS, W. Malam, Man- 


chester. 

17,959. Treatinc TexTiLe Fasrics, G. and L. E. 
Wendler, Manchester. 

17,960. Jet and Surrace ConpEnsER, W. Deighton, 


17,961. CarriacE of Live Aquatic Animazs, C. Bollé. 
Bhrenberg and Co., and F. Pich, Germany ) 
17,962. Manuracrore of Strive Corrers, J. Walker, 
Birmingham. 


g! * 

17,963. Tin Boxes, A. Rydings, Manchester. 

17,964. Recepracies for Hotpixc Jam, A. E. and F. 
M. Chatterley, and F. R. Baker, Birmingham. 

17,965. Pyeumatic Tires, W. C. Cunningham, Leyland, 
near Preston. 

17,966. Bicycies, E. Grange, Manchester. 

17,697. Dryrve Macurngs, J. R. Atkinson and W. A. 
Sutcliffe, Halifax. 

17,968. Lamp, A. King, London. 

17,969. Empossinc Paper, The New Press Printing 
Company, Ltd., and D. Price, Hanley, Staffs. 

17,970. PropeLtiine Boats by Exectricity, J. R. Wig- 
ham, Dublin. 

—_ IncaypEsceNT Licnt Burners, A. Albrecht, 


rT! 
17,972. Dratntnc Paper Poutp, J. Joiner and W. 
Sommerville, jun., London. 
17,973. Apparatus for Takine Proors, A. Roebelen, 


‘in. 
17,974. Rotary Steam Conpensers, 8. C. Gearing, 
ss - ieaaeeaammeal Lirt, H. Holt, Berkhamsted, 
17,976. Apparatus for ManuracturRinc Gas, E. Gobbe, 
London. 
7,977. Crank Axves for Motocycies, F. A. Clarry, 
London. 
17,978. Movisc Loaps, A. J. Boult.—(The Poutilow 
Tron Works Company, Russia. 
17,979. Ksirtinc Macurines, W. 8. Ward and H. F. 
Lancashire, London. 
—— -SETTING Macuines, E. G. Leonard, 
mdon. 
17,981. Free Bars, H. J. Piron, London. 
17,982. Brakes for VeHicies, M. Raabe, London. 
17,988. ADJOSTABLE CASEMENT Stay, J. P. West, 


London. 
7, Pozz.x, A. C. W. E. Praetorius and P. F. Allen, 
ndon. 


17,£95. CyciEs for Mititary Purposes, H. A. de V. 
Maclean, London. 
17.986. APPARATUS for ADJUSTING Mirrors, J. Marsden, 


London. 

17,987. ComprneD CraDLe Support, J. Symington, 
London. 

17,988 Heaprest3 for Harrpressers, A. Aldred, 
Londo: 


17,989. Mawuracturinec Pree Joints, T. W. Yardley, 
Birmin; . 

17,990. Lock for Szcurinc Braceiets, C. Dreyfus, 
London. 

17,991. Securtnc Bracerets against Deracument, O. 
Dreyfus, London. 

17.992. DiscHarctna Seep, H. Alexander.—(A. £. 
Kiderlen, Holland ) 

17,993 Om Presses, H. Alexander.—(A. E. Kiderlen, 
Holland.) 

17,994. Buoys, E. V. and M. Hunter, London. 


17,996. Butters for Smatt-arms, N. 8. Bertie-Clay, 


on. 

17,997. Canpuxs, 8S. Clarke, London. 

17,998. ExuausTinc ELgcrric Vacuum Tusss, R. Buran, 
London. 

17,999. Governors, P. E. Ripley, London. 

18,000. Harness, J. Pitt, London. 

18 001. Sewimse Macuines, J. Powell and H. Moore, 
London. 

18 002. Cotournrnc Marrers, J. Imray.—(La Société 
Anonyme de Matiéres Colovantes et Produits Chimiques 
de St. Denis, France ) 

18,008. Trres, A. M. Clark.—(Deutsche Niihmaselimen- 
Fabrik: von Jos Wertheim, Germany.) 

18 004. Serrmve CrrcutaR Saws, J. E. Mennesier, 


ndon. 

18,005. Licutinc Gas, W. P. Thompson.—(A. Julien, 
Belgium.) 

18,006. Irsgcrors, W. P. Thompson.—(J. Wildemaan, 
Germany.) 

18,C07. Recovery of Goip, H. L. Sulman and H. F. 
K. Picard, London. 

18,008. Boxes, A. J. Boult.—(F. Partzsch, Germany.) 

18,C09 RuppER Gear, T. G. Stevens, Greenhithe, Kent. 

— Ciostne of Doors, S. Hill and R. Hodges, 

mdon. 

18,011. Cycies, H. J. Burston, London. 

18,012. Maxuracture of Drivine Cuarns, C. H. Wynn, 
London. 

18,018. Crcres, A. Roberts, London. 

18,014. PHorocrapsc Apparatus, A. Rateau, London. 

18,015. Brcycte Hoxper, E. F. von Reibnitz, London. 

18,016. Fire Escapg, D. Roche, Lundon. 

18,017. Dvgesturrsa, G. B. Ellis.—(La Société Chimique 
des Usines du Rhone anciennement Gilliard P. Monnet 
et Cartier, France.) 

18,018. Mup Guvarp3, R. W. and 8S. Thompson, 


mdon. 

gre Baskets, T. F. Edwards and T. F. McDonald, 

mdon. 

18,020. Spray Propvucers, A. J. H. Melliez, London. 

12,021. Pranos, E. Thék, London. 

18,022. VentrLaTinc Lamps, H. Winkler, London. 

18,023, Lamps, H. Winkler, London. 

18 024. Drivine Bicycies, W. 8. Simpson, London. 

18,025. Mrrrors, J. H. Jackson, F. J. de Witt, and W. 
P. Woolridge, Cardiff. : 

18,026. Fitter Pressrs, J. C. Montgomerie, London. 

18.027. A Toy Sewinc Macuine, F. W. Miiller, 
London. 

18,028. Appiyine Toots, L. J. Moissenet, London. 

18,029. ManuractuRE of ELecTtrope Puatss, C. 
Marschner, London. 

18,030. Cycies, J. A. Wronski, London. 

18 031. — Macuings, C. Junge.—(W. Thaw, Ger- 
many. 

18,032. Type-seTTING Macuing, C. Junge.—{The Elec- 
trie Compositor Co., United States.) 

18,038. Typx Bars, C. Junge.—( The Electric Compositor 
Co., United States.) 

18 034. Drivine-ceaR for Cycrzs, H. Ehrhardt, 
London. 


8rd August, 1897. 


18,035. A New Boor Srretcuer, H. Paschke, Man- 
chester. 

18,036. Lonairupe and LatitupE Merre, F. Lusty, 
Liverpool. 

18,037. BepsTeaps and Cors, R. P. Taunton, Birming- 


m. 
oo Cutrer Grinpinc Macurnes, W. H. Dorman, 


0 

18,039. Discuaraine Coat, T. Wrightson and J. Mori- 
son, Stockton-on-Tees. 

18,040. Beer Encrves for Lirtine Liquips, J. Bardsley, 
Manchester. 

18,041. Weavine Corton Corps, F. Arrowsmith, Man- 
chester. 

18 042. Sotrrarre for Fastenine Currs, G. Hamilton, 
Manchester. 

— oo for Scarina Fires Away, W. Woolf, 


ming ham. 
18,044. AppaRaTus for RECREATIVE PuRposss, T. Thcrp, 
Manchester. 
18,045. Bicycte Rest, D. Clement and J. W. Morton, 
South Shields. 
— Construction of Kiins for Lrg, J. Foster, 


Dublin. 
18,047. Lock Mecuanism for Sma.i-arms, O. Horton, 
OW. 
18,048. Bripte Catcu, A. Hibbert, Manchester. 
18,049. Apparatus for TeacHING AriTHmetic, E. H. 
Julian, Bristol. 
— re A. G. Brookes.(H. C. Biette, United 
tates. 
18,051. Batt Bearine Sappie for Cycxzs, J. J. Slack, 


lerby. 
18,052. Botrite Stoppsrs, J. Craig and R. Kelly, jun., 
Belfast. 


18,058. WHEELBARROW, J. B. A. Lemaire, Brussels, 
18,054. Garter, T. Ficker, Brussels. 

18,055. InstRuMENTS for PeeLine Porarogs, G. Tiet, 
Brussels. 

18,056. AceryLeng Gas Generators, P. Imbert-Rol- 
land, Brussels. 

18,057. Wrencues, I. B. Tripp, Leeds. 

18,058. SappLEs, E. M. Boys, London. 

18,059. Puncuine JacquaRD Carps, A. MacDougall, 


, N.B. 

18,060. Rattway SiGNaLLine Apparatus, A. Cordner, 

asgow. 

18,061. Bicycte Gearinc, W. H. Denison, Burton, 

Westmorland. 

18,062. Szecurinc Partitions, L. R. Thomas, New 

Swindon, Wilts. 

18,063. Gas or Or Heatinc Apparatus, T. Boydell, 

Bolton, Lancs. 

18,064. StzEve Links, T. B. Sharp, Birmingham. 

18,065. TricycLtes, H. Wadsworth, Manchester. 

18,066. Cycte SappLE with Back Rest, J. A. Webb, 

Birmingham. 

18,067. Trres, C. Watkin, A. MacMahon, W. Stewart, 

jun., and T. B. Gray, Belfast. 

18,068. OnE ConceNnTRATOR, J. Rodda, J. Rodda, jun., 

8. and P. Rodda, Camborne, Cornwall. 

18,069. Mannote Covers, W. Jordan.—(The Hogan 

Boiler Company, United States.) 

18,070. Borters, W. Jordan.—(The Hogan Boiler Com- 

pany, United States ) 

— Sprvnine Frame, F. and R. Radcliffe, Raicliffe, 
cs 


18,072. Foop Propuct, J. Simmons, London. 

18,073. Cats Eve Grass, R. Wittman, London. 
18,074. Hosz, A. J. Boult.—(H. B. Cobband EB. T. Davis, 
United States.) 

18,075. MaLt-tuRNING Macuings, E. Kraft, London. 
18,076. Pistons, J. H. Debus, London. 

18,077. Macuings used for Curtine Fixes, J. D. Foot, 
Londcn. 

18,078. ConsrrucTion of Damper Box, T. Thompson, 


wndon, 

18,079. Bicycres, A. J. Boult.—(C. S. Sinith, United 

States.) 

18,080. REcIPROCATING 

London. 

18,081. Hypravutic Drivine Power, D. Doig, London. 

18,082. Curative Tonic, E. P. Benkert, London. 

18.083. Bearinos, J. F. Webb, J. E. Lilley, and J. 

Chapman, London. 

18,084. Bouporr-cars, E. Flagg, London. 

18,085. Distittation of CoaL, W. Young and A. Bell, 
Peebler, N.B. 

18,086. Heatinc Apparatus, Sir E. Green, Bart., 

mdon. 

18,087. ENGinE Vatvzs, P. M. Justice.—(The Richmond 

Locomotive and Machine Works, United States.) 

18,088, Screw Prope.iers, W. Brock and £. R. Mum- 

ford, London. 

18,089. Burners for AceTYLENE Gases, O. Miinster- 

berg, London. 

18,090. Gas Tapa, O. Mtinsterberg, London. 

18,091. Savinc Lire from Drownine, W. Oliver, 


PropeEtter, D. R. Smith, 


18,092. Sasu Fasteners, A. Pitcher, London. 

18,098. Rorary Enatng, O. Podleyschj, London. 

18,094. AppLiaNce for OpeNiNG Winpows, R. Adams, 
London. 

18,095. OpgRatiInG Motors, The British Thomson- 

ouston Co., Ltd.—(C. P. Steinmetz, United States.) 

18,096. Test Papers, 8. 8S. Bromhead.—( The Chemieche 
Fabrik and EB, Dietrich, Germany.) 

18,097. AmmuNITION Hoists for Suip3, W. Rhodes, 
London. 

18,098, KnitT1ING-MACHINE, A. White and D. F, Sullivan, 
London. 

18,099. VeLocrpgpg, S. F. Smith, London. 

18,100. Rorary Morive- Power Enoines, J. Gill, 
London. 

18,101. EARTHENWARE Piper Joints, R. Ewiog, London. 

18,102. Eureka Curmicat Compounp, W. Wallace, 
London. 

18,103. Posta Exve ops, C. P. F. Cumming. London. 

18,104. BorrLe-DISCHARGING Apparatus, F. W. Golby. 
(Société Anonyme des Anciennes Usines Feldmann and 
Schneider, Belgium.) 

18,105. Bicvcte Brake, A. P. Morrow and H. H. 
Fulton, London. 

18,166. Gas Stoves, J. Johnson, London. 

18,107. Upricnt Pranororte Action, F. L. Becker, 
London. 

18,108. Tuninc Prxs for P1anos, L. Walker, London. 

18,109. Lerrer Fives, J. Gerlach, London. 

18,110. Brake-sHoxs, W. D. Sargent, London. 

18,111. Hevicat Spring Roiuers, H. H. Lake.—(J. W. 
Hyatt, United States.) 

18,112. Yeast, H. H. Lake.—(Z. S. Langville and H. 
Tauszky, United States.) 

18,118. Winpine Apparatus for TELEPHONES, L. Boije, 


mdon. 
18,114. CasH - REGISTERING Macatne, The National 
lh Register Co., Ltd.—{ The National Cash Register 
Company, United states.) 
18,115. Sanp MOULDING - MACHINES, W. Porteous, 


mdon. 
eee BLacKING-BRUSHES, L. Barberie and L. F. Pratt, 
n 


18,117. 
Lo 


ndon. 

18,118. PLua Swrrenes, T. H. Marsh and A Vandam, 
London. 

18,119. ELectric Lamp Ho rper, T. H. Marsh and A. 
Vandam, London. 

18,120. ManuracTuRING ELEcTRIC CaBLE, H. Edmunds, 
London. 

18,121. Topes, A. E. Beck, London. 

18,122. TransmittInc Sounps, J. W. Gibboney, 


18 


on. 
Suapine or Foroine Rock Dr111s, S. P. Quick, 


ndon. 
18,128. SappLe Supports for Bicycies, H. R. Heyl, 
Liverpool. 
18,124. Warp-Locks, F. J. J. Gibbons, London. 
18,125. Curtine Up Vecetasies, &c, A. Wallmeyer, 


London. 

18,126. Fasric, A. J. Boult.—(H. A. Schaefer and C. P. 
Schlegel, United States.) 

18,127. Gas Generators, W. L. Wise.—(@. P. Fisher, 
jun., United States.) 

— of AceTYLENE Gas, F. Goulding, 

ndon. 

18,129. PLoveus, C. Kohlert, London. 

18,180. CARTRIDGE-CARRYING Betts, Hotchkiss Ord- 
nance Company, Ltd.—(L. V. Benét and H. A. Mercié, 
France ) 

18,181. SappLes for VeLociprpes, H. A. Lamplugh, 

ondon. 

18,132. Preparinc Woot for Sprxnina, G. F. Redfern. 
Cc. J. Payen, Italy.) 
18,138. Reoaistertmna Votes, E. Guillemin and J. 

Cauderay, London. 

18,134. Huns of Venicies, C. H. Lay, London. 

18,135. Means of MANUFACTURING STEEL, T. Doherty, 
London. 

18,186. Secuntna Doors of Cars, J. Grummett, 

mdon. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Ojfice Oficial Gazette. 





580,427. Process or MANUFACTURING IRON OR STEEL, 
A. Sattmann and A. Homatsch, Donawitz, Austria- 
Hungary.—Filed June 6th, 1893. 

Claim.—(1) The continuous process which consists 
in the following steps, to wit: adding a charge of ore 
toa chamber, treating it therein first with an oxidising 
gas and then with a reducing gas, recuperating the 
gases resulting from these operations, utilising a 
portion of such recuperated gases with a reducing gas 
obtained from carb materials in the process 
of reduction, caburising and effecting the smelting of 
the sponge by the action of the recuperated gases 
enriched with carbonic oxid, and whose temperature 
has been raised by bringing such gases into contact 
with an incandescent body of solid fuel isolated from 








the ore, substanti.lly as and for the purpose sot forth. 
(2) The herein-described process of fining crude metal, 
which consists in causing the molten metal to fall in 
a thin sheet through space, and injecting an oxidising 
oe into such sheet in the direction of its width. (3) 

e herein-described continuous process, which con- 
sists in subjecting the ore to the action of a non- 
reducing gas and then to the action of a reducing gas, 
smelting the resulting sponge by means of a deoxi- 
dising gas, and fining the crude metal by causing it 
to fall through space in the form of a thin sheet and 
injecting an oxidising gas into such sheet in the 
direction of its width. 


€80,497. Gatvanic Batrery Evement, G. Laura, 
Turin, Italy.—Filed February 27th, 1895. 

or agg The herein-described diaphragm for 
double liquid cells, consisting of a paste composed of 
a pulverised plant of the order of Malvacez and a con- 
ductive sub , a8 @ solution of sodium chlorid, 
for the p we set forth. (2) The herein-described 
diaphragm for double liquid cells consisting of a paste 
composed of pulve: Althea and a conductive 











17,995. Exve.opgs, H. Newbon, London. 





London, 


substance as a solution of sodium chlorid, for the 








extended looped 
prevent a return 0! 


———=:}2 
purpose set forth. (8) The vessel V hav: 
bottom an Pana A Bo Pan seat ue ou tte 
diaphragm seated on said flange, a bed of a pe 
material saturated with a conductive agent, ae 
solution of sodium chlorid on said diaphragm, a seco, 3 
textile diaphragm on said porous bed, a diaphra; oy 
composed of a paste made of a pulverised plant of fe 
order of Malvacew and a conductive substance OD gaj 
second diap! , and a third textile diaphragm, ; 
combination with an open-ended cylinder extending 


[580497] 80497 





fluid-tight through the above-mentioned 
and porous bed into the chamber below 
the purpose set forth. 


diaphragms 
said bed. for 


580,514, Foutpinc Crate for TRANsPoRTING 4yp 
Hovsine Bicycies, FE Vincent, Paris, France. 
Filed January 11th, 1897. ; 

Claim.—A system of folding crate for the transport 
of bicycles consisting of a base-board a mounted on 
rollers c and hinge jointed at ) so as to fold together 
ia combination with hoop frames ¢, /, 9 jointed atd 








and i so as to form two symmetrical hoods united by 
a band h by means of lacing or straps ¢ and adapted 
to fold down horizontally within one another when 
the crate is not in use, all substantially as herein- 
before described and illustrated in the accompanying 
drawings. 

580,540. Arr Lirt Pump, 7. H. Apgar, Bound Brook, 

NV. J.—Filed April 24th, 1896. 

Claim.—(1) An air lift pump, of the t in which 
successive plugs or pistons of air and water rise 
through the uptake pipe, the same having its uptake 
pipe provided with an intermediate trap, and an air 
supply conductor communicating with the uptake 
pipe below said trap, substantially as specified. (2) 
An air lift having goose neck traps or oppositely 











patees located at intervals to 
liquid, an air supply conductor ia 
communication with the uptake pipe below the 
lowermost trap, and a check valve located below the 
point of connection of the air supply conductor, sub- 
stantially as specified. 


580,570. ARMOUR-PIERLING PROJECTILE, J. H. Ca- 
penter, Reading, Pa.—Filed January 10th, 1895. 
Claim. —(1) A chilled projectile haviog 
nating ti t) d and hardened 
surface metal at the band of junction, substantially as 
and for the pu set forth. (3) A chilled head projec- 
tile having the ened surface metal thereof blended 
into the adjacent unhardened surface metal on a 
jagged or wave-like junction line, substantially as and 
tor the purpose set forth. (3) A chilled head projectile 
having a relatively soft point formed integral there- 





580,570 








with, substantially as set forth. (4) A chiled head 
projectile having the metal forming the point thereof 
relatively soft, and points or sections of said softer 
metal extended into the hardened snrface metal of the 
head, substantially as and for the purpose set forth. 
(5) A chilled head projectile having the metal forming 
the poiot relatively soft, and projections a a of 
uphardened etal blended into the hardened 
surface metal, substantially as and for the purpose 
set forth. (6) An ener oper. projectile having a 
soft portion in advance of the rear or body part of the 





jectile and forming an part of the pro- 


in 
ectile, substantially as and for the purpose specified. 
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On Thursday the 5th inst., two excursions were arranged, 
1 Dowlais, and the other to the Cyfarthfa Iron and 
one to Olc ' 

Steel Works, a little higher up the same valley. Con- 

cerning the Cyfarthfa Works, we cannot do better than 

here from a very carefully written pamphlet put 

quote *.e 
into the hands of the visitors. The works, we may add, 
po particularly interesting because of their antiquity. 
One of the old blast furnaces bears the date of 1765; 
also the date of 1827, when it was rebuilt. They have 
been almost from the commencement in the possession 
of the same family—the Crawshays, of Cyfarthfa Castle 
and of Caversham Park—under whose fostering care 
apd indomitable assiduity they attained the first mag- 
nitede and eminence amongst the historical iron works 
of the country—a osition which they are maintaining 
with regard to both rail and tin bar steel amongst the 
foremost manufacturers of steel of the day. Amongst 
mapy other interesting facts in connection with these 
works, we may say that a cannon foundry was established 
at Cyfarthfa about the commencement of the American 
war of independence, in pursuance of a contract with 
Government to supply powerful pieces of artillery. This 
business was, at the close of the war, transferred to 
the Carron Company in Scotland. Shortly after the 
battle of the Nile Lord Nelson paid a visit to these 
works, which had then attained a very wide celebrity. 
The process cf puddling was here first introduced into 
South Wales, being adopted by Mr. Richard Crawshay 
about the year 1784, and Cyfarthfa was ever foremost in 
the old iron days in adopting and contriving improve- 
ments in machicery and metheds of manufacture. The 
operations have always comprised, together with the 
manufacture formerly cf iron and now of iron and steel, 
coal mining cn an extensive scale, and the steam coals 
of Messrs. Crawshay Brothers justly enjoy the highest 
reputation among the best Cardiff coals to-day. In the 
year 1882 the reccnstruction of the iron works into steel 
works was commenced under the superintendence of the 
late Mr. Edward Williams, of Middlesbrough, with whom 
was associated the present general manager, Mr. William 
Evans, who received his early training under the late 
Mr. Menelaus, of Dowlais. Since that date the works 
have been largely added to and improved, until their 
ancient status and reputation amongst the prominent 
iron works of the country have been regained in con- 
nection with the foremost and _ best-equipped steel 
works of modern construction. The Cyfarthfa Works 
are situated on different levels, and every advantage of 
gravitation has been utilised in the various processes, 
the first operation of the manufacture taking place on 
the highest ground, the products passing on from stage 
to stage, on lower levels, until the finished steel is put 
into wagons on the lowest level, thus taking advantage of 
the natural formation of the ground to save labour. The 
works contain all the plant necessary for the preparation 
and reduction of raw material for the manufacture of 
iron and steel in their various forms, as well as for the 
manufacture of all subsidiary requirements. The only 
material imported is iron ore. This was formerly 
exclusively mined on the Cyfarthfa estate, but is now, of 
course imported, from Spain principally. All the other 
requirements are cbtained, prepared, and manufactured 
on the spot, and the plant comprises the best mcdern 
arrangements in brick making, washing, crushing, and 
coking coal, blast furnaces, Bessemer converters, and 
rolling mill plant, together with all the subsidiary con- 
structional shops and departments. 

The brickworks consist of two complete plants, each 
capable of making both red and fire bricks on the 
plastic system at the nominal rate of 20,000 bricks per 
day. Besides the manufacture of these bricks, tuyeres, 
seats, stoppers and pipes are made for use in the Bessemer 
department; and bricks for lining the blast furnaces, for 
the Cowper stove regenerators, and for the coke ovens, 
all of special size or form, are also made by machinery, 
effecting a great saving of labour as compared with hand- 
making. There are six circular brick-burning kilns, each 
capable of burning 30,000 nine-inch bricks ata time. The 
kilns are on the down draught principle, and each has 
its own chimney, and works independently of any of the 
others. A rectangular kiln on the same principle has 
been added for burning special and fancy bricks. Suitable 
materials for the manufacture of excellent bricks are 
obtained on the property. The brickworks are lighted by 
electricity, and the drying stoves are heated by the 
exhaust steam of the brickworks engine by day, and by 
that from the electric light engine by night. The steam 
for working the engines, which together develope some 
220 indicated horse-power, is generated by the waste heat 
from the coke ovens, conveyed to the brickworks in pipes, 
well covered with asbestos to prevent radiation. 

_The coal washery is an exceedingly efficient plant, and 
gives very great satisfaction. It ison the jig system. It 
deals easily with over 500 tons per shift, and the mixing, 
sizing, and washing of the coal are all that can be Freres 3 
The loss of coal due to washing is under 5cwt. per 100 
tons, while the refuse is very completely eliminated, 
reducing the ash in the coke to a minimum. A note- 
worthy feature of the plant, which otherwise possesses 
much in common with modern coal washing plant, 
is the settling chamber, which dispenses with the 
usual settling ponds with their attendant trouble and 
expense in cleaning out, enabling the water to be used 
Over and over again, and to this is due the very 
small amount of waste. The nut and pea coals on 
leaving the washing machines pass through a screen 
perforated to allow the water to escape through to the 
settling chamber, and are elevated to a Carr’s dis- 
integrator, where they are reduced to a powder, and fall 
to the foot of a second elevator, where they meet the 
duff coal from the settling chamber, and the whole of 
the coals thus reduced to the required fineness are raised 


by means of which the coal is taken to whichever part 
requires filling. 

The arrangements at the coke ovens are very com- 
plete. The ovens are of the Coppée type in two banks 
of ninety each, and are fed with washed coal from the 
storage bunkers by means of conical dandies which pass 
underneath the bunker, and are filled by means of slides 
in the bottom of it. The dandies have sliding bottoms, 
through which, when open, the coal drops into the ovens. 
Each oven is capable cf making 10 to 11 tons of 
coke per week. The charge of coal per oven is 24 tons 
generally, in the proportion of one-third bituminous and 
two-thirds steam coal, and the time of coking twenty- 
four hours. The average weekly make of the total 180 
ovens is about 2000tons. This coke is pushed out of the 
ovens by means of powerful steam ram engines, carried 
on travelling carriages which can be brought opposite to 
any particular oven. The coke is conveyed to the blast fur- 
naces from the coke bunkers by means of dandies, several of 
which are placed on a low truck worked by wire ropes and a 
emall engine, and drawn under the bunkers to be filled 
under sliding doors arranged for this purpose. After 
they are filled the truck is withdrawn and the dandies 
are brought back to a point level with the top of the 
furnaces, to which they are wheeled direct. The waste 
heat and gases from the ovens are utilised under ten 
boilers for generating steam for driving the washing, 
crushing, and distributing machinery at the washery and 
ovens, and brickworks, blast engines at the blast furnaces, 
and other ccntiguous machinery. 

There are five blast furnaces of modern construction 
and dimensions, each 70ft. high, iron cased, close topped, 
having the throat 12ft., bosh 18ft., and crucible 8ft. 
diameter. The last furnace has had its casings, &c., made 
larger to allow of 20ft. boshes if desirable, though at 
present it is lined in uniform contour with the other four. 
The internal capacity of each furnace is about 12,000 to 
13,000 cubic feet, and the average output per furnace is 
800 tons hematite iron per week. The tops of the old 
blast furnaces are now utilised as a platform, on which 
the stock of iron ore, &c., is deposited from an overhead 
gantry. From this storage bunker the material is taken 
to the furnaces by two lifts, one vertical, and the other 
on an inclined plane, actuated by winding engines. 
Blast is supplied by three vertical direct-acting con- 
densing blowing engines, by J. C. Stevenson and Co., 
Preston, each having a steam cylinder 33in., and a 
blast cylinder 72in. diameter, by 44ft. stroke; and 
by three vertical direct-acting condensing engines, by 
Davy Brothers, Sheffield, one having a steam cylinder 
44in., and air cylinder 96in., and the other two—now in 
course of erection—having steam cylinders 45in., and air 
cylinders 96in. diameter, the stroke in each case being 
5ft. The pressure of the blast is 5} lb. to 61b. per square 
inch, and all the engines are capable of carrying a pillar of 
blast of 81b.to 101b. per square inchif desired. The tuyeres 
to each furnace are six in number, placed at equal distances 
round the crucible. The blast is heated by fifteen Cowper’s 
stoves, ranged in arow at the back of the furnaces, twelve 
of which are 21ft. diameter by 60ft. high, and the last 
shree 24ft. diameter by 80}ft. high. 

There are two ranges of Lancashire steel boilers sup- 
plying steam to the blast and other engines, making a 
total of eighteen boilers, the one group of boilers being 
each 7ft. diameter by 30ft. long, and the others being 8}ft. 
by 30ft. These are usually fired by the surplus gas from 
the blast furnaces aided at times by a little coal, or they 
can be entirely fired by coal. Railways are arranged 
between the pig beds for removing the slag and for con- 
veying molten metal to the Bessemer department. The 
slag falls and the tapping levels are sufficiently high 
above the rail level to allow of this being done. The slag 
is run into bogies and the metal into a ladle on a carriage, 
which, after receiving a quantity of molten iron from two 
or more furnaces, is usually run under the tapping shoot 
of the remelting cupolas, and after receiving a quantity of 
remelted iron, is run across the river Taff over an iron 
bridge on to the Bessemer stages, where the iron is poured 
into the converters for conversion into steel. 

In addition to this plant of five modern furnaces there 
is another group of four blast furnaces at Ynys Fach of 
an older type, equipped with beam blowing engines, pipe 
stoves, boilers, and coke ovens, &c., complete. These 
furnaces are 58ft. high, with 12ft. and 13ft. boshes. 
These are not now in blast, but in their day were con- 
sidered a very superior type of furnace, and their perform- 
ance was always creditable, and they are even now avail- 
able as a very respectable addition to the output of the 
works in case of need. 

The Bessemer converters are four in number of a 
nominal capacity of 10 tons. They are arranged in line, 
and are not undercover. There are two casting pits 
40ft. diameter, 72ft. centres, each served with a centre or 
casting crane, having double rams and a centre guide, 
and with three single ram ingot cranes. The converter 
bottoms are changed by means of two hydraulic cranes, 
fixed on the Bessemer stages; the time occupied in 
changing a bottom is from twenty to thirty minutes; 
these cranes are also used for scrapping, and for charging 
spiegel. The pressure of blast is 251b. per square inch, 
and is —_— by two blowing engines. The No. 1 
Bessemer blowing engines are by Messrs. Tannet, Walker 
and Co., Leeds; they are vertical condensing, the two 
steam cylinders being 42in. diameter, air cylinders 55in. 
diameter, and the stroke is 5ft. .The cylinders were 
formerly compounded, but have recently been equalised. 
The No. 2 Bessemer blowing engines by Messrs. Daniel 
Adamson and Co., Dukinfield, are vertical condens- 
ing, the steam cylinders being 40in. diameter, the 
air cylinders 54in. diameter, and the stroke being 
5ft. These are in the same engine-house, in which 
are also three sets of hydraulic pumps, two by 
Tannet, Walker and Co., and one by Davy Brothers, 
cylinders 18in. diameter, by a stroke, in two sets of 
24in., and in the other of 30in., pumping against an 
accumulator weighted to give a pressure of 700 lb. per 





to extensive storage bunkers capable of holding about 
tons of clean coal, fitted with distributing screws, 





square inch, for working the cranes and the converters. 


There is also one of Taxnet, Walker’s three-cylinder 
blast engines for supplying blast to the spiegel cupolas. 
All these engines have the Bulkley condenser attached to 
them, maintaining a steady vacuum, without any air 
pumps or moving parts, but requiring a large volume of 
water. On the north side of the Bessemer stage is the 
ganister crushing, grinding, and mixing plant; an 
excellent deposit of silicious stone is quarried on the spot 
suitable for ganister for the converter bottoms, and for 
making into silica brick. Adjoining is the plug shed 
in which the converter bottoms are made up, dried, 
and stocked ready for use at the converters. An 
overhead 6-ton travelling crane, by Booth Bros., 
Rodley, takes in the whole shop and deals with the 
bottoms. 

There are some six or seven rolling trains at Cyfarthfa, 
two of which, the old rail mills called the Pandy and the 
Castle Mills, have been entirely reconstructed on the 
most modern lines, and are now called No. 1 and No. 2 
steel mills. These, together with a merchant bar and 
guide mills, occupy a long range of shedding of most sub- 
stantial structure with dressed stone gables, adjoining the 
Bessemer department, which, together with the hot 
banks and rail sheds, cover about twelve acres of ground. 
No. 1 mill has been at work some twelve years, but No. 2 
is now in course of erection, and as this mill will present 
some features which will ultimately be adopted in No. 1, 
a short description of this mill will largely serve for 
both, as the dimensions given generally apply to either. 
At present No. 1 mill is served by eight heating 
furnaces ranged in front of the Bessemer pits, from 
which two 4-ton ingot cranes lift the ingots on to bogies 
which charge the furnaces. The ingots are drawn out of 
the heating furnaces by four wire ropes passing over the 
top and centre of the doors, worked by hydraulic pressure. 
Forced draught produced by steam jets is applied under 
the furnace grates, whereby fuel of inferior quality is 
used. Over each heating furnace, supported on strong 
cast iron pillars and wrought iron girders, is a three-flued 
boiler by Davy Brothers, Sheffield. The waste heat from 
the furnace passes through the boiler twice, and after- 
wards upwards towards the chimney through a vertical 
feed-water heater. The boilers will be retained, but it is 
ultimately intended to adopt a type of vertical furnace 
here similar to that put down for No. 2 mill, the waste 
heat and gases from which will be utilised for use in the 
boilers. 

No. 2 mill is being erected where stood the old Castle 
Rail Mill, and in its arrangements modern ideas and con- 
trivances for minimising labour and increasing the output 
have been adopted, su far as the exigencies of existing 
buildings and machinery would permit, which, in some 
cases, required very considerable alteration and re- 
arrangement. The rolling trains consist of a 36in. cog- 
ging mill, driven by a geared pair of horizontal reversing 
condensing engines, 42in. diameter by 5ft. stroke, and a 
Q7in. roughing and finishing train, driven by a pair of 
horizontal reversing condensing engines, 50in. diameter 
by 5ft. stroke. The cogging mill has a 6in. lift of rolls, 
controlled by hydraulic balancing rams, and by a steam 
screwing-down gear. This makes the cogging mill an 
almost universal mill, for besides supplying the rail mill 
with bars of required sections, blooms, slabs, and billets 
of every practical size can also be turned out. 

This mill is also provided with a hydraulic gear of the 
most approved type for turning or manipulating the 
ingot during its passes through the rolls. A powerful 
horizontal bloom shears is placed nearly half-way between 
the cogging mill and the roughing mill, and a subway is 
arranged for dealing with the crop ends, cobbles, &c., and 
a hydraulic crane also has been conveniently placed for 
serving this shears. The ingots are brought in from the 
Bessemer shop on bogies, drawn by a 3ft. gauge locomo- 
tive, and it is intended to strip the moulds in convenient 
contiguity to the soaking pits. 

The soaking pits, or vertical furnaces, are served by 
cranes, so arranged as to command the roads bringing 
in the ingots, and a line of live rollers running direct to 
the cogging mill, so that the charging and drawing of 
the furnaces are thoroughly under control. The ingots 
are cogged to a bloom about Tin. square, which, after 
treatment at the shears, will be long enough to roll into 
four, three, or two lengths of rails, either 30ft., 40ft., or 
60ft. long, as may be required. This bloom is carried by 
live rollers to the roughing rolls, where, when roughed, 
it is turned over by means of a hydraulic apparatus to 
the finishing rolls, and thence to the hot saws by suitable 
draw-out roller gear. The required lengths are regulated 
by stoppers, carried by girders spanning the hot bank. 
The hot bank for the new mill will be 320ft. in length, 
and the rails, or such other material as may be rolled, will 
be dealt with by skid engines, actuating skids from either 
end of the bank. The hot bank consists of rails, carried 
by cast iron standards arranged on continuous transverse 
bed plates, so that the hot bank can be either narrowed 
or widened with great facility to suit the various lengths 
of bars or rails. Each standard has an arrangement for 
taking up the expansion of the bank caused by the hot 
material. The hot skid consists of twin skids, with 
fingers placed at a considerable distance apart, so that 
the pressure exerted to move the rail is sufficiently spread 
to prevent the latter from bending while still hot and 
pliable. A single skid dealing with the cold bars, and work- 
ing between the twin skids, is driven by an engine at the 
opposite end of the bank, and is used for shifting the 
bars and rails towards the straightening presses, or for 
stocking them. Each skid is driven by a pair of Sin. 
horizontal engines and Climax pulleys, arranged with 
pulleys at opposite ends of the banks for tightening up 
the ropes. The skid engines for the new bank, and for 
the existing bank for No. 1 mill, which is of similar 
construction and arrangement, are by Messrs. Davy 
Bros., who also supplied the whole of the mills and mill 
gear in No. 1. : 

The engines for No. 1 mill were supplied by Messrs. 
Galloway ; while the whole of the mills, live rollers, 








roller engines, saws, shears, &c., together with the power- 





172 


THE ENGINEER 


Ave. 20, 1899 








ful cogging and finishing engines for No. 2, are being 
supplied by Messrs. Lamberton and Company, Coat- 
bridge. 

The rail finishing plant is arranged under a roof of 
three bays of 60ft. span by 120ft. long, and consists of 
straightening presses, ending machines, drills, punching 
and notching machine, emery wheels, and rail testing 
apparatus by Messrs. Joshua Buckton and Co., Leeds, 
who also supplied similar machines for No. 1 rail bank. 
These, as in No. 1 rail shed, will be driven partly by 
independent self-contained engines and partly by shafting 
and belt pulleys to be worked by a semi-portable 40 indi- 
cated horse-power Robey engine, or an equivalent engine. 

Adequate lengths of rail benches will be laid down, so 
arranged that the finished rail will be delivered into trucks 
on a lower level, so that no lifting will be required, exactly 
similar to existing arrangements for the product of No. 1 
mill. The casing of the new furnace and stoves, the new 
bridges, and all girders, roof trusses, and other wrought 
iron work have been made on the premises and by the 
company’s own men. 

Under contiguous shedding to No. 1 rail shed, is a 
sleeper plant, consisting of a steam lever shears by Davy 
Bros., for cutting hot bars into suitable lengths for 
sleepers, and a patent heating furnace fed by steam 
power, one powerful hydraulic sleeper press, and two 
hydraulic punching presses, all by Davy Bros. Adjoin- 
ing the No. 2 mill are the merchant bar and guide mills, 
driven by an oscillating non-condensing vertical engine, 
84in. cylinder by 5ft. stroke. The merchant mill has 
three high roughing and two high finishing rolls, while 
the guide mill has three high roughing and three high 
finishing rolls. There are four heating furnaces. In 
close proximity to this mill are nine lathes for roll turn- 
ing, which are driven by a vertical non-condensing engine, 
26in. cylinder by 30in. stroke, and served by a 15-ton 
overhead travelling crane. In the lower forge is a 16in. 
forge train worked by a water wheel 20ft. diameter by 
10ft. wide, which also works a squeezer and shears. A 
17in. bar mill under the same roof is driven by a water 
wheel of the same dimensions, and both trains are served 
by some twenty-one puddling furnaces. 

In the old upper forge, which is now idle, there 
is a large water wheel 36}{t. diameter by Sft. wide, 
which is remarkable in that it combines in itself the 
features of an over-shot, breast, and under-shot wheel, 
as the water was applied at three different points. This 
is considered an excellent specimen of the engineering of 
its day, and has turned out enormous quantities of work. 
In connection with the steel mills Nos. 1 and 2, may be 
mentioned that they are provided with overhead travelling 
cranes dominating the whole span, and providing every 
facility for changing rolls, and every other similar require- 
ment. 

The engineering shops consist of fully equipped foun- 
dries, pattern shop, machining and fitting shops, boiler 
and smiths’ shops, carpenters’ and wagon building shops, 
and saw mills. The foundry proper is furnished with 
two steam 15-ton cranes, and two hand-power cranes, 
two cupolas, two large air furnaces, and a roll casting pit, 
in which chill and other large rolls for the works are cast. 
The ingot mould foundry is also completely equipped for 
its operations with overhead steam travelling crane, 
stoves, &c., and is placed adjacent to the re-melting 
cupolas for the Bessemer department. The pattern shop 
is fitted up with steam-power turning lathes, circular and 
band saws, hand-power mitreing shears; and the fitting 
shop is adequately furnished with suitable heavy and 
light tools for dealing with the many requirements of the 
works, and there is also a large locomotive repairing shop 
for the fifteen locomotives required to deal with the 
heavy traffic. The smithy contains twenty fires and two 
bolt and rivet making olivers. The boiler shop contains 
plate-heating furnaces, bending rolls, shearing and 
punching machines, drilling machine, &c. Beyond the 
fitting shop, to the north, is the old brickworks, now used 
for the manufacture of silica bricks for lining the Bessemer 
converters, kc. The total horse-power is 29,000. 

We have devoted considerable space to these works, 
because they rank among the most important in Great 
Britain, and illustrate admirably the way in which the old 
methods have been gradually superseded by the new. 

Nearly two hundred of the members went at the same 
time to Old Dowlais to visit the works, and were taken in 
two parties round the coal washery, coke ovens, blast fur- 
naces, new Bessemer converting house, and the “ Goat” 
mill, in which the rails are rolled. The washery is fitted 
with Coppée and Luhrig’s washers, and the coal is coked in 
224 Coppée ovens and 130 Welsh ovens. The blast 
furnaces are eleven in number—six are now working, of 
which particulars are as follows :— 

No. of Height Diameter Size of hearth. 

furnace. of furnace. of bosh. Diam. Depth. 
ft. i ft. in. ft. in. 

es ee 9 6by5 0 ... 3 Cowper. 

ae ae 9 . 3&8 Cowper. 

9 OO... 7 ... 8 Whitwell. 

10 65 . 5 Pipe. 

ll 80 ee 3 Cowper. 

19 OO ..., os 9 6 ... 4 Whitwell. 

The metal from the furnaces, instead of being taken 
direct to the converters, is passed through a 120-ton 
mixer, placed so as to serve both the new and the old 
converting plants. This mixer is of the egg-shaped type, 
mounted on trunnions, so as to tilt in on to pour the 
metal into a ladle running on an intermediate level line, 
which leads to the mouths of the converters. Consider- 
able advantage is derived from its use owing to the 
greater uniformity of quality obtained, but the lining 
appears to give considerable trouble. No additional 
firing is used, as the original heat of the metal is 
generally sufficient to keep it liquid. A second mixer is 
to be erected. Three cupolas, 10ft. in diameter, with six 
tuyeres, are used for melting iron for the steel works. 
The old Bessemer plant has four 10-ton converters, and 
the ‘‘ New” plant two 15-ton converters placed on the 
same side of a circular casting pit. The ingots are 
heated in vertical coal-fired furnaces arranged in circles, 
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and commanded by swinging hydraulic cranes. The 
horizontal gas-fired furnaces lees been abandoned. In 
the Goat mill, placed adjacent to the latter converting 
house, the cogging mill has rolls 8ft. 6in. long, with the cen- 
tres of the mill 37}in. An endless chain takes the cogged 
ingot to the hot shears and delivers it on to a truck 
hauled by a rope to the rail mill. At the present time 
the ingots are rolled into six 30ft. rail lengths, but it is 
intended to make 40ft. rails, and for this purpose the 
cooling beds will have to be lengthened. A recent 
innovation at these works is the adoption of electric 
power. The plant consists of one 10-horse power, six 
8-horse power, three 6}-horse power, fourteen 5-horse 
power, one 384-horse power, and one 2-horse power 
motors, and these are used for driving all the straighten- 
ing, drilling, ending machines, cold saws, Kc. 
generating station contains one compound engine 13in. 
and 23in. by 24in. stroke. Working with steam-pressure 
of 140 Ib., this supplies 150-horse power at 230 volts, and 
supplies current for twenty-four arc lamps. 


In the evening a Welsh concert was given in the Park | 


Hall and largely attended. 


On Friday a special train conveyed the members and | 


visitors and the ladies to Newport. Thence they pro- 
ceeded by steamer to Barry, when the docks were 
visited. Luncheon was given at 2 p.m. by the Barry 
Dock Company. 


the Windsor Gardens, Penarth. 


We cannot conclude our report without expressing our | 


appreciation not only of the magnificent hospitality of 
Cardiff and the railway companies, but of the admirable 
manner in which all the details had been worked out. 
The labour thrown on the chairman of the Local 
Reception Committee, Sir. W. T. Lewis, the treasurer, 
Mr. W. Williams, and the hon. secretary, Mr. T. 
Hurry Riches, was immense, only to be equalled indeed 
by their skill in dealing with it. The only fault indeed to 
be found was that Cardiff was too hospitable. 

Great credit is due to Mr. Brough, and his assistant 
secretaries, for the excellence of their arrangements, and 
a word must be said for the South Wales Institution of 
Engineers for the courtesy with which they placed their 
fine house in Park-place at the service of the Institution. 








THE CHICAGO DRAINAGE CANAL. 
By Frank W. Skinner, M. Am, Svc. C.E. 
(Concluded from page 149.) 


THE cantilever conveyor— Figs. 20 and 21—con- | 


sisted of a pair of pin - connnected steel trusses 
with their lower chords inclined 12deg. to the hori- 
zontal, supported at the centre on a tower nearly 4O0ft. 


square and 60ft. high, so that one end of the trusses | 


overhung the limits of the spoil bank—242ft. wide—the 
same distance, with its extremity about 90ft. above the 
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On the return of the party to Cardiff, | 
the proceedings terminated with a garden party given in | 


—<—————— 
pelled along a level track 400ft. a minute by itsown 
tive gear. It had a 120-horse power boiler and engi 
and was operated by three levers. The total force re = . 
to operate the conveyor and its nine skips was fit aq 
men, and for one month the total cost of Onenie 
inclusive of 35 tons of coal, &c., was 2404-70 dols, rg 
guaranteed capacity of 22,800 cubic yards of Pig 
The best record made was 438 buckets handled in ten 
hours—estimated 766 yards of rock. The nominal] Pe 
of the eleven cantilevers in use on the canal ps 
28,000 dols. each, but the contractors usually leased 
their services for from 9 to 15 cents per yard of ro¢j 
handled. 

Machines similar to the above described cantilever 
| conveyors were used on one or two of the rock sec. 
tions, but although they, too, were inclined trusses 
supported at the centre by travelling towers, the 
details and dimensions were very different. They worked 
in pairs—Figs. 22 and 23—opposite each other on both 
banks where the spoil was dumped both sides. Rach 
machine projected 80ft. over the cut, and 90ft. over the 
spoil bank. They were built of wood and iron, had q 

100 cubic-foot bucket making a round trip in thirty seconds 
and the maximum record was about 226 buckets, estimated 
| at 367 yards of rock in ten hours. Each conveyor 
required two men to operate it, and twenty-five or thirty 
men in the pit to load the five buckets used. Each con. 
veyor weighed about 110 tons, and cost 8000 to 10,000dols, 
An allied machine—Fig. 24—consisted of a tower about 
72ft. high that travelled on the berm close to the edge of 
the cut, and carried an inclined track that projected afew 
feet over it at the lower end, and was cantilevered out 
| about 80ft. beyond the tower on the other end, so that 
| its upper extremity was more than 70ft. above the surface 
of the ground, and beyond the centre of the spoil bank, 
| A hoisting engine in the tower operated an 8}-yard dump 
car, that was filled by a revolving derrick with a 66ft, 
radius, that travelled on the canal bottom, and then 
pulled up to the top of the track and discharged its load, 
This was the only system that handled the rock twice; 
it required eleven men to operate it, and had a record of 
148 loads in ten hours. The engines on the derrick and 
conveyors were of 50 and 75-horse power respectively, 
safe load 10 tons; weights and costs of machines 85 tons 
and 60 tons, and 15,000 and 10,000dols. Each derrick 
operated eight skips, and required forty-five to sixty men 
| to handle it and load the stone. 

Several different kinds of enormous derricks were used 
that lifted a skip full of rock from the bottom of the 
canal, swung it 180 deg. around a vertical axis, and 
dumped it on the spoil bank. These derricks all travelled 
on very broad gauge tracks, laid along the berm as the 
work progressed. Most of them were mounted on tum- 
| tables supporting the engines, boilers, &c.; and all but 
one type had tall masts or towers and diametrically 
opposite balancing booms. On Section 7, derricks— 
| Fig. 25—were used that had each one latticed iron boom, 
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ground. A hoisting engine in the base of the tower 
operated a bucket that travels the whole net length of the 
truss—343ft.—and could be hoisted or lowered or dumped 
at any point. The tower travelled parallel to the axis of 
the canal, and as the lowest part of the truss was about 50ft. 
above the bottom of the finished canal—20ft. above the 
surface track—the swing of the suspended bucket 
enabled it to command all the cut and all the spoil bank. 
The bucket held 75 cubic feet or 10,000 lb. of large 
stone, and made a round trip in forty-five seconds. The 
whole apparatus weighed 300,000 lb., and could be pro- 
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123ft. long, revolving at a fixed angle that gave it an 
effective radius of 97ft. and dumping height of nearly 10ft., 
and was counterbalanced by a 4-ton counter-weight, 
with a 52ft. lever arm. Each derrick had a 108ft. skip and 
hoists, dumped and returned a 10,000 lb. load in 45 seconds, 
hoisting a4 a speed of 600ft. a minute, and required three 
men to operate it, besides six skips and twenty-six — 
to operate them; burned one ton of coal, and handle 

836 skips in ten hours, weighs 95 tons, and cost 15,000 
dols. Two of these derricks were used; they had loco- 
motive gearing, and its owners claimed that it handled 
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stone cheaper than any other conveyor used on the | or slightly greater length, whose upper end was secured to | face, and having on its forward end two braced masts, 


| 
oul. Section 14 there were used six great double boom 
derricks, each of which commanded nearly or quite the 
whole width of the canal from one side. They were from 
115ft. to 180ft. in height, with booms from 120ft. and 
165ft. long, the longest reaching practically across the 
channel, and carrying maximum loads of 20 tons of | 
large rocks that were discharged from a height of some- 
times as much as 100ft. They constituted one of the 
most striking features of the canal, producing an im- 


Cantilever Tower 


Hoist Nous 


xz [NBS Spoil Bank 


mI. SS 
Spotl a SN NN 
Ban ARs NOE = NNN 
Cervo EXT , 
OY) CMa FS ey 
* 6 
SAN VEZ eG 
Af Wa SGM 3 


A 
“rat 


ML 
| 


Section W W 
Fig. 22 


ression of great power and magnitude that was not 
essened by inspection of their powerful special machinery 
and the records of their output; the amount of material 
handled in a single month on this section being claimed to 
be greater than in any other rock section of the canal. The 
four easternmost derricks—Figs. 26 and 20 (last issue)— 
were radically different from the two at the western end. 
Each one worked independently, and served a face across | 





the full width of the canal, two of them working east- 
wardly and two working westwardly. The mast and one 
arm of one derrick were of wood and iron combined; the 
other arm was entirely of steel, builé up of four curved 
angle bar chords, latticed with diagonal and transverse 
angles. These derricks were pulled forward by their own 
hoisting “am, winding up on ropes anchored in ad- 
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an eye loosely encircling the hoist cable just above | 
the sheaveframe. The hoist rope rendered freely through 
this eye until, as it passed upward, in hoisting the 
skip, a button, fixed at the required position upon it, 
engaged the eye, and immediately hoisting it and the 
attached chain, elevated the rear of the skip so as to dis- 
charge its contents from the front end. The two 
easternmost derricks—Figs. 28 and 29—worked together, 
serving one and the same face that extended square across | 
the canal in the usual way. As the face receded the 
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derrick followed it, rolling on about fifty 7in. wooden rollers, | 
7ft. long, that were supported on six lines of 6in. by 6in. | 
wooden stringers. Each derrick had two booms, which | 
could be raised and lowered separately or together, both | 
being on the opposite side of the mast. At the foot of 
the mast was a 16ft. bull wheel made of channels and angle 
iron, with a rope running from the circumference of this 
wheel to the drum of the turning winch. Two of the 





| drums are used for raising booms, two of them for 


raising the loaded skips. The engine and derrick all 
stood upon a heavy wooden platform, which could be 
skidded along the sides of the canal. 


the mast was 130ft. high, boom 120ft. long, capacity 10 tons. 


The two derricks were guyed together at their tops across | 
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Booms and mast | 
were made of latticed channels trussed with cross trees; | 


vance, the derrick rolling on 8in. wooden rollers. the canal, Time of raising a 5-ton loaded skip and | 
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Fig. 26 


The principal data of these derricks is as follows :— | revolving it to the point of dumping averaged about 
Total weight of derrick, 250 tons, of which 50 tons is | half a minute. The wire rope used throughout the 
ballast ; approximate total cost, 15,000 dols.; diameter of | derrick was jin. diameter steel. In one month the six 
turntable, 28ft.; length of booms, 165ft.; time of full derricks together handled 73,900 yards of rock. 
revolution, one minute; double engines, each with| The benches were worked approximately tangent to the 
llin. x 138in. cylinders; turning engines, vertical double, | arc of a circle, so as to bring the work under the swing of 
cylinders 8in. X 8in.; one 70-horse power internal-fired | the derricks. The distance around this arc was 180ft. In 
boiler; number of labourers on face, 50 to60; number | this were put twenty-seven 12ft. holes, using four “‘ E 26” 
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Fig. 28 


of skips worked on face, 12 to 14, two of these being 
constantly attached to booms; average skip load rock in 
place, 2 yards. 

Theskips—Fig. 27—were each supported by three chains, 
two of which were attached opposite to each other on its 
sides near the front edge, pote the third at the middle of 
the back edge, these chains being of such a length that 
the skip or bucket normally hung horizontally when 
suspen ed from the boom. Attached to the rear of the 
skip, adjacent to its back chain, was another chain of equal 








drills on each bench; drilling the round of twenty-seven 
holes 12ft. deep once each day. In nineteen days, with 
four drills, there has been broken 15,000cubic yards of rock. 
The holes were put in 8ft. from the face ; 450 lb. of powder 
was used in blastingeach face. It required forty-five men 
to load the buckets for each derrick, which would remove 
in ten hours’ steady work 500 yards of rock. 

An interesting machine for loading large rocks in 
cars in the pit consisted of a 40ft. by 60ft. plat- 
form moving on a track laid across the top of the 


from the foot of each of which projected a 60ft. revolv- 
ing horizontal boom that reached far out over the pit and 
tracks, and had on its upper side a trolley and sus- 
pended 6-ton pneumatic cylinder vertical hoist, with 
flexible air pipe to a compressor on the platform. 

Where the channel is cut partly in earth and partly in 
rock, the earth is so excavated as to leave a berm on 


| top of the rock equal to three-eighths of the depth of 


the rock surface below a level 5ft. above datum; pro- 
vided that the berm is not less than 10ft., with a slope 
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Fig. 25 
toward the channel of one-half foot. Wherever the top 


| of the rock at the sides of the channel is below a level 


of 5ft. above datum, the sides above the rock are walled 
with cement rubble masonry as soon as practicable after 
the channel is opened. Where the bottom of the channel 
is in earth or glacial drift, the retaining walls are founded 
| upon a footing course made in a trench dug not less 
| than 1ft. below grade, projecting 12in. beyond the face of 
| the wall. The mortar consists of equal parts of sand and 
| American cement mixed dry, the cement being required 
| to develope a tensile strength of 100 lb. per square inch 
| after having set ten days. The walls in all cases are 
| built to a height of 5ft. above datum—.e., 5ft. above 
| Chicago water level. Their thickness at the top is 4ft., 
| and at the tottom is equal to one-half of their total 
height, provided that their thickness at the bottom is 
| never less than their top thickness, plus their total 
| batter. At no point is their thickness less than one-half 
| of their height. The retaining walls are built of stone 
| taken out of the excavation, laid in course not less than 
| 12in. nor more than 30in. in thickness. The spaces 
| between the back of the walls and the slope of the 
excavation are filled by the contractor with broken rock 
| or gravel taken from the excavation. The surface of the 
| back filled material when finished is inclined toward the 
| wall at the rate of one vertical to ten horizontal. There 
are in all about 290,000 cubic yards of 
retaining wall, which was built for from 
2°74 dols. to 8°50 dols. per yard, except a 
little dry rubble wall that was built for 
1:66 dols. per yard. Much of the wall 
was built by ordinary mast and boom and 
travelling quarry derricks, all operated by 
steam power, but on one section where 
there was 50,000 yards of minimum 
dimensions of 18ft. base and 36ft. high, 
two large travelling derricks were in- 
stalled that consisted of a triangular 
framed horizontal platform, about 40ft. 
on a side, which was mounted on ‘three 
pivots, one at each angle. each built on 
a four-wheeled truck. Two of these 
trucks ran in line on the same track, and 
the other on a parallel track 30ft. from 
the first one. From the apices of the 
triangular pyramidal tower about 42ft. 
high, with well-braced sides, and at the 
bottom of the tower, a heavy foot block 
received one end of a 24in. by 10in. boom, 
50ft. long, the outer end of which was 
supported by a two-part wire-rope tackle 
from the top of the tower. The boom 
had a capacity of 8000 Ib. and its boom 
and hoist lines were operated by a two- 
drum hoisting engine, that with its boiler 
and a pile of large stone was carried on 
the platform and pid as a counter-weight. The clear- 
ance under the traveller was 10ft. above and 25ft. at the 
side, and permitted material trucks to run under it and be 
freely operated. The traveller was framed of heavy 
timber with wire-rope guys and ties. 
The stone and mortar for the wall were handled by a 
massive and high tower—Fig. 30—travelling parallel toiton 
the canal bottom, carrying the engines, boilers, &c., and 
commanding 60 lineal feet of the wall at once, so that a 
very large force of masons and helpers could work 
together advantageously. The extreme dimensions of 
| this traveller were about 26ft. wide by 60ft. long on the 
| bottom, 40ft. wide on top and 70ft. high. It consisted 

substantially of a three-bent tower, with heavy framed 
| timber posts and struts, adjustable iron diagonal rods 
| and wire-rope guys. It was provided with one d0ft. inside 
| boom and two outside corner booms, all having their 
| hoist and boom lines operated by independent drums on 
| hoisting engines, of which three, together with their 
| boilers and coal bins, were located on a !ower floor or 

platform, about 12ft. above the ground. An upper floor, 
| just above the maximum height of the top of the wall, 
| carried a cement-mixing platform. The tower-posts 
| away from the wall were vertical, so that the increased 
| top width of the traveller formed an overhang extending 
| across the width of the wall. 

Material tracks, between and outside of the traveller 
tracks, brought stone, cement, &c., alongside and under- 
neath the engine platform, where it was raised as required 

| by the different booms. Cement mortar was deposited 
| where required by adjustable hinged telescopic chutes 
| from the second-floor mixer. Two of these wall derricks 
| were constructed at a cost, including their engines, 
| of about 4000 dols. each, and enabled the wall to be built 
| at the rate of 225 yards in ten hours each. 
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Fig. 20—-TRAVELLING BU.LOING TOWER 


A conservative estimate of the weight of the rock spoil 


On Sections 14 and 15 the retaining wall is built of | after it had been so much injured as to necessitate its he rc 
that was carried down in the second landslide is nearly 


concrete, each cubic yard of which is composed of | removal. 
6°2 cubic feet of cement, 9°3ft. of sand and 24°6ft. of 2in. 

broken stone rammed in 12in. layers, the upper part of 

the wall being faced and capped with Portland cement 

mortar 3in. thick; other cement used is natural cement, 

with a tensile strength of 100 lb. per square inch after 

seven days’ set, 400 lb. being required for the Portland 

cement. The wall is 6ft. wide on top, and for 8ft. down 

the remaining 3ft. to 16ft. being stepped off one foot wider 

for every 2ft. in height. 

A stone crusher, two engines, boilers, bins for crushed 
stone, sand and cement, and a power concrete mixer, 
with a capacity of 200 cubic yards a day, were seton a car 
60ft. long that ran on a track of the berm parallel to the 
canal axis, and 25ft. or more away from the moulds in 
which the wall is built. The concrete mixer delivered 
concrete to a rubber belt conveyor that extended at right | 
angles from the machine to the wall and discharged into 
the mould where required. 

Considerable trouble has been experienced in many 
places from the sloughing off of the surfaces of the earth 
slopes, and on Section 5 two very serious landslides have 
occurred, each of about 16,000 yards. The first one 
destroyed about 300 and the second one 250 lineal feet of 
the retaining wall, and extended to within 15ft. of the 
opposite bank of the canal. Here the rock was of the 
best and soundest character found on the canal, and was 
overlaid by from 3ft. to 12ft. of a semi-fluid, slate-coloured, 
clay-like muck that acted like quicksand, and when 
dumped in the spoil banks would fiow from 75ft. to 100ft. 

Before the second landslide occurred the solid rock 
underneath it showed signs of great pressure by chipping 
and flaking off the sides of the canal. It is notable that | 
directly above this rock a belt about 6ft. deep of the rock, 
immediately under the retaining wall, showed no evi- | 
dences of injury or disturbance. The rock in the face of 
the canal sheared off in the form of an inverted wedge- | 
shaped prism, the part forming the foundation of the | 
retaining wall being the base. The mass of débris was 
first supposed to be solid rock, but its excavation I Zz 
developed the fact that it was chiefly muck with a coating | oJ C K 
of broken stone on its surface. Farther west indications | 108 
were seen in January, 1897, of splitting of the rock, &c., | a = — >» 
similar to those that preceded the second landslide; the AE i ie SAAT IE ) 
top of the retaining wall was forced out into the channel | 
over a foot, and a diagonal offset crack }4in. wide de- | 
veloped in it from top to bottom. On the surface of the | 
bank the muck showed upheaval, where it was forced out | 
from under the base of the spoil bank, and a force of | 
wheelbarrow men was at once employed in removing it. | 
This checked the movement of the wall, but not until ! 
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23,000 tons. As each bucketful of rock dumped on the 
spoil bank weighed from three to four tons, and fell from 
5ft. to 50ft., the impact was considerable, and added to 
the semi-hydraulic and increasing pressure of the mass 
against the retaining wall. 

In our first article on this subject, page 126, reference 
was made to a rotary cutter used to loosen the soil in 
connection with the suction dredger. The cut referred to 
as Fig. 4 was unfortunately omitted, and we now print 
it as Fig. 32, 








In Fig. 31 are given, all to the same scale, the principal 
sections of the greatest canals in the world. 

The Chicago Canal proper was built by a single city in 
four years by new and powerful steam machinery, and a 
comparatively small and high-paid force of men. 

The Suez Canal was built under national auspices in 
easy excavation, accomplished by ordinary dredges and a 
large force of ill-paid labour. The Manchester Canal 
was built under a wonderfully organised contract and 
systemisation of labour, with powerful earth-excavating 





| geological conditions. 





machinery and little rock machinery, and a large amount 
of hand work. 

The Baltic Canal was built by the German Govern- 
ment, and large use was made of steam shovels and 
dredges, and very great difficulties were encountered in 
carrying it through marshes, some of which had first to 
be filled up with hard material. : 

The Panama was a gigantic and ill-advised speculation, 
undertaken under difficult climatic, geographical, and 
It was grossly mismanaged, its 
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costly machinery was impotent for lack of intelligent 
operators, and it was abandoned after great losses. The 
most striking feature of the work was the blasting of 
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Fig. 31 


great mases of rock by means of deep shafts and tunnels 
filled with powder or dynamite. 

A comparison of the world’s greatest modern canals 
show; that their principal data are as follows :— 





Rock. | 


Earth. 


Width. 
tion. 
Width. 
Excava- 
tion. 


Length in miles 
Excava- 


| Max, depth cut. 


| Depth of water. 


| 
| 
| 


No 
WS 


feet feet dols. 
22 160 12,000,000; 202 28,000,000 | 19,399,755°67* 


wo 
eo 
mo 


Chicago . 
98,000,060 
41,500,000 
67,000,000 | 


..|L00 26 . | — 100,000,000 


354 2 — | 12,060,000) — 


Suez.. 
Manchester .. 
Baltic -. (31°3, 28 _ 

../Aba ndo|n ed 83,000,000, — 


70,000,000 
29,000,000 


Panama .. 123,000,000 | 


* Total present ‘estimate of actual construction. 








Tue output of the salt mines in Alsace-Lorraine was 
for the fiscal year 1896-97 653,016 q., the consumption amounting 
t2 643,677 q. The production has degreased 25,973 q., while the 


HEAVY MOTOR CAR TRIALS IN FRANCE. 


Wuen the Automobile Club de France decided upon 
carrying out a series of trials for mechanical road 
vehicles intended for passenger and goods transport, some 
doubt was expressed whether such a competition was 
likely to meet with any success. The makers were so 
busily employed manufacturing ordinary light motor cars 
that they had not up till then been disposed to launch out 
into another branch of the industry. Consequently there 
were very few firms who had given any attention to the 
heaviest class of mechanical vehicles, and as it was hardly 
expected that they would be able to devise and manufac- 
ture new carsin the course of afew months, it was feared 
that the number of entries would be extremely small. 
However, the importance of stimulating this branch of 
the motor car industry at a moment when inquiries were 
being made on all sides for suitable types of heavy 
vehicles was so obvious that the Automobile Club adhered 
to its original arrangement, and eventually postponed the 
trials with a view to giving makers sufficient time to have 
their vehicles ready. The trials were held in the neigh- 
bourhood of Versailles from the 3rd to the 11th of August, 
when, outof a total of fifteen entries, ten motor cars put 
inan appearance. Quite a remarkable interest was taken 
in the competition, and not only did engineers and others 
come from all parts of the country, but there were repre- 
sentatives from England, America and Germany, and a 
special commission was appointed by the French military 
authorities to follow the trials. Among the Englishmen 
present were Sir David Salomons, the Hon. C. 8. Rolls, 
and Mr. Thornycroft, jun. 

Three classes of vehicles were admitted to the trials, 
comprising motor cars carrying at least ten passengers 
with 30 kilos. of luggage each; goods wagons with a 
minimum charge of one ton ; and mixed vehicles for pas- 
sengers and goods, also with a total charge of not less 
than one metric ton. The competition was carried 
out under the direction of M. lorestier, general in- 
spector of the Ponts et Chaussées, and President 
of the Commission of Heavy Vehicles, assisted by 
Count de Chasseloup- Laubat, who mapped out the 
routes to be covered by the motor cars. These routes 
were selected with a view thoroughly to test the 
different factors necessary to the efficiency of the vehicles. 
Taking Versailles as a centre, the motor cars had to 
make circular runs over all kinds of roads, comprising 
granite setts, generally in a very bad state of repair, 
gradients varying from 11 to 14 per cent., some of them 
extremely difficult, and macadaim roads in both good and 
badcondition. Thecars, moreover, now found themselves 
in the open country with a free course before them, and 
then had to make their way through crowded traffic up to 
the gates of Paris, so that there was hardly a condition, 
short of fording rivers, which the cars did not have to 
fulfil. The first course A had a length of 41 300 kiloms, 
with 11-200 of more or less badly kept pavé, and passed by 
St. Cyr, Noisy-le-Roi, Rocquencourt, Vaucresson, Sb. 
Cloud, Sévres, and back to Versailles. Halts had to be 
made at every kilometre, chiefly on the gradients, at 
places previously marked by the Commission of the 
Automobile Club. Thesecond route B was 45°900 kiloms. 
long, with 5 600 kiloms. of pavé, and took in the famous 
Cote de Picardie, Ville d’Avray, Suresnes, Porte Maillot, 
back again to Suresnes, the extremely severe rise at the 
Tuilerie leading to Reuil, the still more difficult Cote de 
Pecq going to Saint Germain, Marley le Roi, the Cceur 
Volant, which has a rise of 14 cm. per metre, Rocquen- 
court and Versailles. On this course the regulation halts 
were fixed about every 5 kiloms. The third route C 
had a length of 66°100 kiloms, of which 10 600 were 
granite setts. It passes by St. Cyr and has an extremely 
rapid and winding descent before reaching Dampierre, 
while Cernay la Ville is only reached after a long climb, 
and then there is a descent into Chevreuse and along the 
Chevreuse Valley up to Palaiseau and Versailles. The 
competing vehicles had to halt on this route every 
10 kiloms. Each motor car was accompanied by one or 
two engineers, who had to note the behaviour of the 
vehicle, the consumption of fuel, water, and oil, the 
distances covered between the putting down of the brake 
and the bringing of the vehicle to a standstill, the repairs 
to the machinery, the cleanliness of the cars, kc. The 
rate of travelling on the gradients was timed, but the 
question of speed was entirely subservient to the other 
qualities of the cars. The vehicles were only required to 
make regular time between each halt. 

As the vehicles had to cover each route twice, the trials 
had to be extended over a period of six days, and they 
were carried outin an eminently satisfactorymanner. The 
competing cars were as follows:—Three Scotte trains— 
an omnibus for 32 passengers and 960 kilos. of luggage, 
a goods train, with a carrying capacity of 10 or 12 tons, 
and a mixed train, with 12 passengers and 300 kilos.; a 
Weidknecht omnibus; a Le Blant omnibus; a Dietrich 
lorry, propelled by an Amédée Bollée petroleum motor ; 
a Panhard petroleum omnibus; a de Dion et Bouton 
omnibus and steam tractor; and a Benz wagonette, 
entered by the Maison Parisienne. M. Gandon entered 
a steam lorry, propelled by an engine of 10-horse power, 
the boiler being fired by heavy oils; but, unfortunately, 
it was not ready for the competition. 

Among the new vehicles competing was the omnibus 
of MM. de Dion et Bouton, Rue Ernest, Puteaux, Seine, 
which had been specially built for the contest. It is 
constructed for 16 passengers, each with 30 kilos. of lug- 
gage. The vertical boiler is placed in the front of the 
car, and is of the well-known type invented by this firm— 
a type which many years ago was adopted for torpedo 
boats in the French marine. Weighing 400 kilos., it has 
4°30 m. of heating surface, and produces 500 kilos. of 
steam an hour at a pressure of 14 atmospheres. A com- 
pound horizontal engine is employed, running at 600 
revolutions, and developing 30-horse power on the brake. 
Power is transmitted to the rear wheels by shafts, which 
are geared to the driving axle by pinions, these shafts 





consumption shows a. decréass of 10,660 q. against the preceding 
year, 
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hole of th k oe 
whole o e working parts are enclosed, and : 
accessible by lifting aie tloor of the pe gg — 
they are constantly ruhning in an oil bath, there is be 
necessity for frequent lubrication. Another admirable 
arrangement is that not only is the steam su erheated 
before entering the cylinders, but the exhaust is also su Der 
heated before escaping by the chimney, so that the Pl 
is practically invisible. The behaviour of this vehicle all 
through the trials was excellent. The steam pressure 
was maintained between 10 and 14 kilos., this latter 
pressure being always available when it was necessary 
to take the steep gradients, and thus the omnibus = 
able to mount the hills with consummate ease. (ny 
the B course the omnibus ran up the Cote de 
Picardie, the Tuilerie, the Cote de Pecq, and the 
Cweur Volant at 9 or 10 kiloms. an hour, and on 
each gradient it was stopped, and on being je. 
started, after an interval of fifteen seconds. the 
vehicle moved forward at once without its being 
apparently necessary, except on one occasion, to reverse 
it an inch. The stoppages downhill were also effected 
within two or three seconds of applying the brake. At 
Porte Maillot the vehicle was reversed about a hundred 
yards over pavé in order to show the facility with which 
this could be done. All through the run the driver 
endeavoured to secure the greatest regularity in running 
and there was very little difference in the speeds in going 
up and down hill, while the entire course was covered 
with the excellent average of 14 kiloms. an hour. The 
omnibus only stopped twice to take in water, at Porte 
Maillot and Le Vezinet, and at the latter place, which is 
about two-thirds the distance, the furnace was filled up 
with coke, and the omnibus completed the journey without 
any further stoking being necessary. The amount of 
coke consumed was 100 kilos., while on the previous day 
only 500 litres of water were used in a run of 66 kiloms. 
Not onlyis the mechanism eflicient and economical, but the 
vehicle itself is comfortable, and certainly causes no more 
jolting than an ordinary omnibus travelling at less than 
half the speed. Even the granite setts cause no particular 
discomfort, and on the good macadam the vehicle runs 
with perfect smoothness. There is an almost entire 
absence of visible exhaust except on the rare occasiors 
when it is necessary to blow off steam, and there igs 
nothing in the nature of ashes or dust to give rise to any 
inconvenience to the passengers. So far as we are aware, 
not a single accident took place to the omnibus during 
the whole of the six days’ run. It is, of course, impos- 
sible that the trials should throw any light upon the 
durability of the boiler, but it appears as if this wer< 
proved in a satisfactory way by the performance of the 
tractor, which has already run many thousands of 
kiloms., and last week did some excellent work in 
drawing a vehicle containing thirty-two passengers. (On 
the last day, however, one of the piston-rods broke on the 
road to Cernay, and several hours were spent before it 
could be repaired. 

The omnibus constructed by M. F. Weidknecht, J, 
Boulevard Macdonald, the well-known maker of light 
railway rolling stock, is of the ordinary type of publ c 
vehicle with outside seats. The omnibus is carried on an 
underframe of sectional iron with an extension in front 
for the mechanism, which is thus distinct from the body 
of the vehicle itself. M. Weidknecht claims that this 
arrangement isolates the omnibus from the jolting and 
vibration of the engine. As a matter of fact, the trials 
showed that it is just the contrary which takes place. 
The vibration of the engine imparts a succession of 
shocks to the underframe of the vehicle in very much the 
same way as ifa bar of iron bolted on springs were struck at 
one end and the shock felt at the other. The mechanism 
itself is very ingeniously devised, though it appears to be 
more adapted to a tramcar or a light railway than to a 
road vehicle. The boiler and mechanism are too heavy 
in proportion to the service required, the whole omnibus 
weighing indeed no less than six tons. The vertical 
multitubular boiler occupies about a fourth of the space 
of the fore-carriage behind the driver, and with a pres- 
sure of 11 kilos, will produce 130 kilos. of steam an hour. 
The mechanism occupies an extremely small space, and 
the three-cylinder horizontal engine is geared by pinions 
on to a counter shaft, and from thence to the front 
dxiving wheels by chains. This arrangement is one of 
the peculiar features of the Weidknecht omnibus. The 
maker has endeavoured to put all the weight of the 
machinery upon the two front wheels, and by using these 
for driving to exercise a tractive rather than a propulsive 
force upon the vehicle. The driving wheels, moreover, are 
abnormally large for a car of this description, and have a 
diameter of 160m. The driver has all the machinery 
under perfect control, and steers by means of a large 
horizontal wheel, the movement being communicated to 
the rear steering wheels by ashaft. Carrying a thousand 
kilos. of iron bars and nine passengers the omnibus took 
its Jast run on the B course. The two previous days 
its performances had been satisfactory, but an accident 
to the chimney lessened the draught to such an extent 
that all through the run stoppages were frequent owing 
to insufficient steam pressure. Before tackling the Cote 
de Picardie it was necessary to stop a long while to raise 
the pressure from 7 to 18 kilos. To clean the fire the 
stoker had to lie down under the vehicle. Half way up 
the hill the pressure again fell, and this was constantly 
taking place, while at one time the gauge actually regis- 
tered zero. When, however, pressure was sufficiently 
high, the omnibus attained very fast speeds alike 
on the gradients and in going along the level roads, 
but such bursts of speed were of short duration, 
and stoppages had to be repeatedly made. Mean- 
while the omnibus was taking in water at every 
available point and never seemed to have enough. It 
was only with the greatest difficulty that the vehicle 
reached Marly, where, in backing up towards a pump 
for more water, it ran into a wall, through the stoker 
forgetting to apply the brake. More than an hour was 
spent in getting up to Marly-le-Roi and in ascending the 
Coeur Volant, a distance of a couple of kilometres, but 
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, progress down to Versailles was coin- 
ense ae an ‘On this run the Weidknecht omnibus 
pee sumed 1428 litres of water and 333 kilos. of coke. 
hed liad that under normal conditions the amount 
* ata is 3 kilos. of coke, and from 18 to 22 litres of 
- a kilometre, so that the performance of the omnibus 
ps th ‘. unfortunate trial run cannot be taken as any 
nis ers : ; 
pe ion of the capabilities of M. Weidknecht’s vehicle. 
4 SS found on inspection that the accident at Marly 
2 caused a derangement t> the underframe of the 
omnibus, and it was therefore withdrawn from the com- 
= ‘Seotte ‘‘trains,”’ manufactured by the Société des 
Chaudivres et Voitures a Vapeur, 36, Rue de Provence, 
have been running in many parts of France for eighteen 
months past, and are as familiar in the departments as 
they are in Paris. The chief feature of this vehicle is the 
enerator, Which is a modified form of Field boiler, 
S ough in what way itis a modification it is difficult to 
gay, as the company is extremely reticent upon this 
point. The boiler and mechanism are placed in front 
of the driver and stoker, who have everything under 
their hands. The vertical two-cylinder engine is of the 
marine type, and occupies an extremely small space, 
and, in fact, the whole arrangement is admirably thought 
out. The mechanism is beautifully finished, but does 
not appear to be too robust for the rough work to which 
the vehicles have to be put occasionally. The power is 
transmitted in the ordinary way by means of pinions to 
a counter-shaft, and thence to the rear driving wheels 
by chains. All three ‘‘ trains” were propelled by motors 
of 16-horse power. The vehicle carries 200 kilos. of 
coke and 600 litres of water. They took the C course 
on a day when the roads were extremely dusty, and as 
owing to the heat it was necessary to open the door and 
windows, the dust which rose in the wake of the vehicle 
was drawn in and caused a certain discomfort to the pas- 
sengers, but otherwise there was nothing to complain 
of in the running of the Scotte trains. Neither in 
the de Dion omnibus, nor in the Scotte trains, was the 
heat of the boiler communicated in any way to the 
omnibus, though it was conspicuous some yards in the 
rear. The Scotte omnibus, carrying twelve passengers 
and 300 kilos. of deadweight in the shape of ballast, 
covered the whole route in a very satisfactory manner. 
A regular speed of about 10 kiloms. an hour was kept up, 
as well in mounting the hills as in descending them, the 
omnibus being stopped for a second or two before tackling 
the steep gradients in order to gear down. It was also 
necessary now and then to open the sand pipes in front 
of the driving wheels to allow of their having a sufficient 
grip on the road. The steam pressure varied a good deal 
from 6 kilos. on the flat to 10 and 12 kilos. in taking the 
steep gradients, this being due apparently to the careful 
stoking and to the facility of getting up steam when 
necessary, so that the pressure was allowed to drop to 
6 kilos. on the level without inconvenience. The journey 
was accomplished entirely without incident until a few 
kilometres from Versailles, when a nut was shaken loose 
in the engine, and a stoppage of half-an-hour was 
necessary for repairs. At the same time the chains were 
tightened, and it appears that they might be replaced 
with advantage by roller chains such as are used on some 
of the other motor cars. The vehicles all through the 
run behaved admirably ; they are comfortable to ride in, 
and are entirely free from excessive jolting, even over the 
gravite setts, and the noise caused by the working of the 
engine is inappreciable. The exhaust merely shows itself 
as a blue vapour, except now and then when steam is 
blown off. The way in which the Scotte vehicles took 
the steep gradients, both ascending and descending, was 
particularly satisfactory, and on several occasions we had 
convincing proofs afforded us of the accurate steering 
and the perfect control under which the vehicle is kept. 
During the run of 66 kiloms. the omnibus consumed 245 
kilos. of coke and 1820 litres of water, as well as 1 kilo. 
of oil and 500 grammes of vaseline. TheScotte mechanism 
does not, therefore, appear to be quite so economical as 
it is eflicient. 

Another successfal vehicle is the petroleum omnibus 
entered by the Société des Anciens Establissements 
Panhard et Levassor, Avenue d’Ivry, Paris, and more 
generally known as the Panhard omnibus. It is elegant 
in form, and quite luxuriously fitted up. It carried 
thirteen passengers and 100 kilos. of luggage. Under the 
rréer’s seat is placed an improved Daimler or Phenix 
Hotor of 12-horse power, and is geared for-four speeds 


‘trom 4 kiloms. to 16 kiloms. an hour. The vehicle can 


carry enough petroleum spirit fora run of 80 kiloms. In 
taking the A course it had plenty of opportunities of 
showing what it could do over the bad pavé and loose 
macadam, and its hill-climbing qualities were also put to 

atest. While not attaining to anything like the speeds 
piane steam cars, the Panhard omnibus ) et accom- 
ery satisfactory times, but the great drawback 
asthe necessity of gearing down to about 4 kiloms. in 





taking the hills. The changing of the gear, however, was 


done with scarcely any of the noise usually noticeable in 
petroleum vehicles. The vibration of the motor does 
not communicate itself to any appreciable extent to the 
vehicle, and the Panhard omnibus is a decidedly com- 
fortable vehicle to travel in, while its neatness and 
cleanliness make it very attractive. Two stoppages were 
made for taking in water, once at Noisy-le-Roi, and again 
at Saint-Cloud, while the consumption for the entire 
journey was 22 litres of gasoline, 103 litres of water, and 
1} litres of lubricating oil. The Panhard omnibus fulfils 
all the conditions of the trials with the exception of the 
regularity of running, for in climbing gradients it can 
sustain no comparison with steam, while the tendency of 
the motor to grip is also a point against it. Otherwise 
the petroleum omnibus has given entire satisfaction. 

A very useful type of vehicle, which is likely to ‘fulfil 
& long-ielé want,” is the wagon or lorry constructed by 
the Société de Dietrich et Cie., of Lunéville. It is pro- 
pelled bv the Amedée Bollée system of petroleum motor, 
Which, ranning at 680 revolutions, developes 6}-horse 








power on the brake. The mechanism is placed low 
down in the fore part of the vehicle to secure the greatest 
possible stability. The motor is geared on to a counter- 
shaft, which is connected with another parallel with the 
rear driving axle by means of belting which always runs 
at a uniform speed. The rear shaft carries the differential 
gear for four speeds from 4 kiloms. to 16 kiloms. an hour, 
and also a gear for reversing. The charge carried by,this 
vehicle is 1200 kilos. During the first day or two the 
running of the Dietrich lorry did not give general satis- 
faction, owing to the difficulty in mounting the gradients, 
and also to the fact that the rough granite setts put a 
considerable strain upon the mechanism. On the 
succeeding days it ran in a much more regular fashion, 
and its performances proved it to be a suitable vehicle 
for transporting goods of about a ton in weight, especially 
in districts which do not offer too great obstacles in the 
shape of hills and bad roads. The economy of the 
Dietrich lorry is unquestioned. During the 66 kiloms. 
which it covered in 10 hours, it consumed 20 litres of 
petroleum spirit, and a pound of grease and oil for 
lubricating. 

The motor car presented at the trials by’ M. Maurice 
Le Blant was the same which secured the third prize in 
the competition of 1894, and the only alteration made to 
it appears to have been the augmenting of the capacity of 
the vehicle. All the mechanism is placed in the rear. 
The three-cylinder engine runs at 250 revolutions a 
minute and developes 12-horse power, or rather is sup- 
posed to do so, but as a matter of fact it only developed 
a chronic disposition to get out of order. Two or three 
times the engine broke down during its first and only run, 
and then the vehicle caught fire through, it is stated, one 
of the workmen forgetting to place a piece of sheet iron 
between the boiler and the roof. The flames were ex- 
tinguished by a few buckets of water, and the Le Blant 
car continued its journey until the engine broke down 
altogether, leaving the passengers stranded near Cernay. 
Repairs were not completed until one o’clock in the 
morning, and it was only three hours later that the 
unfortunate passengers reached Versailles. 

Nor was the petroleum wagonette of the Maison 
Parisienne much more successful. This vehicle, carrying 
twelve passengers with luggage, is propelled by a Benz 
single-cylinder horizontal motor developing 9-horse power. 
The power is transmitted to the rear shaft by belting. 
The first run showed that this car was altogether under- 
motored, for it was quite incapable of mounting the Cote 
de Picardie with the deadweight, and this was accordingly 
thrown out. After certain alterations had been made 
the vehicle continued to run the succeeding days, but as 
it only carried a half load, the Committee merely took 
account of its running unofficially, and not for the purpose 
of the competition. 

If the trials have given so much general satisfaction it 
is because the Committee of the Automobile Club and 
the engineers and others who followed the competition 
did not expect too much from them. They knew very 
well that while the industry was yet young, and only 
little attention had been given to the heavier motor 
vehicles, it was impossible for all the makers to 
evolve perfect types of cars at comparatively short 
notice, and the trials were looked upon not so much 
as a means of bringing to light thoroughly eflicient 
vehicles as of affording data which would guide manu- 
facturers in the future. In this respect the competition 
has proved much more successful than could have been 
anticipated. It has enabled engineers to see accurately 
the conditions under which the heavy motor cars are 
expected to work; they now know approximately the 
power which is necessary, in relation to the weight of the 
vehicle, in order to secure perfect and regular running ; 
they have been able to ascertain the most suitable types 
of mechanism, the most efficient gearing, &c., and have 
seen the vast importance of a rapid generation of steam 
in boilers, in which the weight must be reduced to a 
minimum. But the trials have done still more; they 
have shown that really practical and economical vehicles, 
for the transport of passengers and merchandise, are 
actually being constructed. The Scotte trains, with their 
16-horse power engines, will travel at a steady and almost 
uniform speed of ten kilometres an hour, under con- 
ditions both of economy and convenience that are 
impossible with animal traction. They are vehicles 
which, we should think, cannot be placed in any but 
expert hands; but properly driven, and receiving careful 
attention, they ought to be capable of long and efficient 
service. The omnibus of MM. de Dion et Bouton 
attracted special notice as much by its brilliant perform- 
ances as by its remarkable economy. The consumption 
of 2kilos. of coke per kilometre for a motor developing 
30-horse power on the brake is hardly likely to be reduced 
to any appreciable extent by any type of road vehicle, 
over such courses as those which had to be covered during 
the trials. The method of power transmission was also 
found to be particularly suitable for heavy motor cars. 
Among the unsuccessful steam cars it is probable that 
the lessons of the trials will have taught the necessity of 
carrying out certain modifications, with a view of increas- 
ing their efficiency; and it is to be hoped that these 
vehicles will be able to show up better in future competi- 
tions. It will already have been seen that the trials were 
a distinct triumph tor steam. But it must be remem- 
bered that against the economy of this method of 
traction must be set off the necessity of each vehicle 
carrying three hands, a driver, a stoker, and a conductor; 
though the last-named is, of course, not required for goods 
wago.s, and may be dispensed with in the country districts 
intheomnibuses. The driver, however, must be a practical 
engineer who will be able to carry out any little repairs 
that may have to be made on the road. The cost of driving 
the steam vehicles is therefore greater than in the case 
of the petroleum vehicles, but in view of the considerably 
higher efficiency of steam, the advantageis still enormously 
in favour of the older power for heavy work. Another 
drawback, which, however, has no importance, seeing 
that in a public service of vehicles precautions could eusily 





be taken to avoid it, is the difficulty of procuring fuel and 
water on the road. During the trials some of the 
vehicles were put to the greatest inconvenience from this 
cause, and at Gif, in the Chevreuse Valley, the competi- 
tors had to pay 2d. a quart for their water. This, how- 
ever, was an exceptional case, for at most of the depots, 
which had been arranged by the Committee of the Auto- 
mobile Club, water was abundant and cheap. If steam 
is superior to any other power for the heavier class of 
vehicles, it is yet proved that petroleum is serviceable for 
cars with a load of not more than a ton. Both the 
Panhard omnibus and the Dietrich lorry accomplished 
satisfactory performances. Neither of them ran with 
anything like the regularity of the steam vehicle, but the 
omnibus is a comfortable and useful vehicle, and the 
Dietrich goods wagon covered the various routes at about 
five or six miles an hour, and at very small cost. Here 
again the man in charge of the vehicle must have 
sufficient mechanical training to be able to see to any 
small repairs, for more often than not, the irregularity in 
the running of petroleum motors is due to very slight 
causes, which may be rectified by a competent hand in a 
few minutes, whereas in charge of an unqualified driver 
the vehicle may be rendered useless for a whole day. 
All through the trials most attention was centred upon 
the steam cars, which on several occasions carried 
members of the military commission, and when the com- 
petition was terminated, experiments were to be made 
by the Scotte and de Dion tractors in the hauling of 
artillery. There were several directors of transport com- 
panies present, and they were particularly pleased with 
the running of the Scotte, de Dion, and Panhard 
omnibuses ; but when prices were quoted of 18,000f. for 
a petroleum omnibus, and 22,000f. for a steam car, it was 
recognised that these figures would have to be reduced 
considerably before the transport concerns would be 
disposed to employ such vehicles on their lines. 








THE GROWTH OF ASTERIONELLA. 


THERE has been issued in pamphlet form by the Department of 
City Works of Brooklyn the detailed report of Dr. Albert R. Leeds, 
who, under the direction of Theodore B. Willis and Engineer of 
Water Supply I. M. De Varona, investigated last fall the objection- 
able taste and colour noticed in Brooklyn water. As was noted in 
our columns at the time, Professor Leeds’ preliminary report, made 
a few weeks after beginning his investigation, showed that the 
trouble in Brooklyn was caused by the growth in the waters of the 
Ridgewood reservoir of the vegetable organism asterionella, often 
found in waters of good quality, and whose presence in a drinking 
water, while making it unpalatable, does not directly affect its 
healthfulness or indicate the presence of serious contamination in 
the source of supply. 

As Dr, Leeds’ report is a valuable contribution to our under- 
standing of this troublesome question, a brief summary will be in 
order. Asterionella, it seems, derives its name from its shape 
being that of a star, usually with four or eight rays, andis a diatom, 
that is, an alga, which is distinguished from other alge by being 
enclosed in an envelope or capsule of silica. It also has the peculiar 
power of secreting an — substance with a fishy, salty, and oily 
taste, and an odour strongly resembling that of some varieties of 
geranium. In August last, when the Brooklyn water was worst, 
the water had a white appearance and was filled with minute white 
threads, On standing it threw down a flocculent deposit of stringy, 
whitish, or yellow-white matter, which the microscope showed to be 
a mass of asterionella matted together with threads of a few other 
diatoms, the latter of an unobjectionable character. 

The oily substance is volatile, and cannot be distilled off, nor can 
it be filtered out through paper, cotton, or a thin layer of sand. 
A filter of animal charcoal or of deep sand is necessary to remove 
from the water both the asterionella and all its taste and odour. 

The envelope of silica, which is characteristic of this diatom, 
requires the presence of dissolved silica in the waters in which it 
lives, and as was to be expected from the sandy soil through which 
the supply wells of the Brooklyn system are driven, the chemical 
analyses of the water show that the well waters contain 14 parts 
per 100,000 of silica. This is reduced about one-half by the dilu- 
tion with the surface water supply, but even then it constitutes 
about 9 per cent. of the total mineral matter present, and is more 
than enough to supply what the asterionella need. In addition to 
the fact that the wells are drawn through sand that is undissolved 
silica, it is found that the water has an alkaline reaction, and is, 
therefore, capable of dissolving silica and holding it in a soluble 
form. To this presence of dissolved silica in the water must be 
added a supply of assimilable nitrogen and the physical conditions 
favourable to the growth of asterionella, both of which were supplied 
by some of the Brooklyn reservoirs last summer; the nitrogen in 
the form of free ammonia, nitrites and nitrates, and the physical 
conditions in the abundance of light, the gentle, tremulous motion 
of the water, and the absence of peaty or other colouring matter 
in the water, allowing considerable light to be transmitted even to 
a depth of 19ft. or 20ft. Analysis having shown that the asteric- 
bella develope in the reservoirs and are carried from there on into 
the distribution system, Dr. L3eds proposes to remedy the difficulty 
by covering the reservoirs, shutting off the light having been 
tound an ¢ff-ctual method in otber places of stopping the growth 
of these vegetable organisms, Filtration, unless effected between 
the reservoir and the distribution mains, is not considered as likely 
to end the trouble, as the water is practically filtered when it 
comes from the wells, and further filtra ion should be unnecessary, 
and would be were the trouble in the reservoir ended. Neither is 
+ération favoured ; on the contrary Dr Leeds is decidedly against 
it, saying that while he introduced the mechanical sération of 
water supplies as a remedy where stegnation leads to offence, 
there is nothing in the Brooklyn case to call for such a remedy. 
As the roofing of the reservoir would take scm2 time and much 
money, Mr. De Varona proposes to construcs a bye-pass main 
around the reservoir, and thus utilise Girect p»mpage during the 
season when these offensive growths are present in the reservoir. 
—LEnyineering Record. 











THREE men were killed and one injured by an explosion 
«f gas which occurred on Monday of last week at che new colliery 
belongivg to the Mirfield Coal Company at Ravensthorpe, near 
Dewsbury. Two of the men were engaged in sinking a shaft, 
which is near the London and North-Western Railway Station. 
Owiug to the fail of bricks, iron tubing, and o:her materia's down 
tue shaft, several days wiil probably elapse before the bodies of the 
men will be recovered. To prevent.an accumulation of gas in the 
shaft two fans were worked by an engine frum the bank, under 
the direction of Mr. John Nevin, the manager and part owner of 
the colliery, Every precaution, in fact, was taken to prevent loss 
«f life or injary to the works, It is thought that the disaster is 
probably due to some old workings having been tapped during 
sinking operations. The brickwork lining the whole length of the 
shaft was displaced by the force of the explosion, and fell to the 
bottom, where the two men were working. The top of the shaft 
was torn and broken, heavy beams of irdn being dislodged and 
the enginé-honss destroyed, 
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SIR ISAAC HOLDEN. 


In his ninety-first year Sir Isaac Holden died early on 
Saturday morning, August 13th. He had been ill for some 
time, but his death was not expected. He was a very 
remarkable man, and his career was not less remarkable than 
the man. He was the son of a Yorkshire miner, and was 
born at a place called Hurlet, not far from Glasgow. He 
remained at school until he was ten, and then his father 
apprenticed him to two weavers to learn the trade. Young 
Holden was one of those boys blessed or cursed with an 
almost insane desire to acquire knowledge, and his early 
life closely resembled that of the more or less imaginary 
youths who work hard ata trade all day aud read most of 
the night. For such men, as a rule, there is but one opening. 
They become teachers. That was Holden’s fate. He taught 
at Leads, and he taught at S'athwaite. While still under 
thirty he started a small school in or near Glasgow, but it 
was heart-breaking work, and he threw up the school and 
went as book-keeper to Messrs. Townend, of Cullingworth, 
near Keighley. Here for the first time he began to work as 
an inventor. We have only to glance at the portrait on this 
page to see that Holden was a man who would fasten on au 
idea, and carry it through by dogged perseverance. He saw 
wool combed by hand. He believed it would be better done 
by machinery. For years he struggled to carry his belief 
into practice. He succeeded at last, and revolutionised the 
process of carding, and indeed the woollen manufacture of the 
country. He had his reward; he became a very rich man. 

In 1840, being then thirty-three years old, he removed to 


Bradford, and entered soon afterwards into partnership with | 
Mr. Lister, now Lord Masham. They set vp as wool combers | 8.15 p.m for the Riajan railway station. 


at St. Denis, France. They made money 
fast, and extended their operations to Rheims 
and Croix. Mr. Lister and Mr. Holden were 
in some respects incompatible, and in 1858 








traversed and the time occupied, and it is with it alone that 
the following notice is concerned. 

The excursion party met at Moscow on July 26th, 
where they were formally received by the members of the 
committee under the direction of Professor S. Nikiline, 
who acted as guide through the plains of Central Russia up to 
the flank of the Ural chain, where his place was taken by 
Mr. T. Tschernscheff, of the Russian Geological Survey. 
Three days were devoted to sight-seeing, as well as to the 
investigation of the geological structure of the country 
immediately surrounding Moscow, such immediate distances, 
however, extending far beyond the conventional limits assigned 
to such an expression in Western Europe, as, for example, 
when on tha second day a trip down the Moskwa River 
to examine the carboniferous limestone quarries, rendered 
famous by the classic labours of Fischer von Waldhein, 
starting at 7 am., did not terminate till 5 a.m. the next day. 
The length of time, however, was not entirely due to the 


distance and the strong current of the river, but also to the | 


circumstance that late in the afternoon the circulating 
pump of the steamer gave out, and the journey had to be 
finished as a high-pressure “ puffar,” which was not con- 
ducive to progress. We may remark, by the way, that on a! 
the interior waters of the Russian Empire, as well as upon 


the railways, oil firing has practically everywhere replaced 
wood or coal for steam purposes—an arrangement that is in | 


every way to be commended, with the drawback in river 
navigation, at least that the surface of the water on the bank 


is apt to be slightly fouled by oil that escapes combustion | 


and spreads in rainbow films over the surface. 
The start for the eastward was made on July 30th at 
The train, made 


——————— 
—— 


beds are cut through by river erosion, fine exposures of main} 

| forest-covered hills are seen, notably in the great valle , 
the Volga, which formed the subject of a two days’ excursio 

from Betraki and Samara respectively. The chief interest 
in this district lies in the so-called Volgian formation & 
group of marine strata attaining to a considerable thick 

ness, which may be considered to be the marine equiva. 
lents of the Wealden and Purbeck strata of Western 
Europe, the latter being essentially of fresh water anq 
estuarine origin, and even in North Germany and Hungary 
arriving at the dignity of respectable coalfields. Ag the 
party contained a large number of paleontologists, both of 
European and American fame, the opportunity of Collectin 

from these as well as from the carboniferous limestone below 
was utilised to the uttermost. A point of interest in the 
latter formation is afforded by the occurrence in it ¢f 
bituminous material, both as asphaltic limestone and in the 
| form of glance asphalt (Albertite Gilsomite), cr, according to 
the latest West Indian name, Manjak, a brilliant pitch-like 
| substance, which is found in macses up to 6in. cr Sin, in 
| diameter distributed through the hollows of the rock, ang 
| can be gathered up in quantity from the waste of the low 
| cliffs. The more uniform rock is utilised in the manufacture 
| of asphalt mastic, which, judging from some specimens seen 
on the wharf, did not seem to be of a very uniform character, 
The Volga at Batraki, a magnificent watercourse nearly a 
mile in width, is crossed by a bridge of thirteen lattice truss 
| spans of a total length of 4820ft., which carries the railway 
over @ flat-topped peninsula formed by a bend of the river to 
Samara, a very thriving town on the left bank of the Volga, 
fast becoming the most important business centre of 
tho district, and affecting the title of the ‘Chicago of the 
Kast,” an epithet which is well deserved, 
considering the large amount of trade, both 
river and railway-borne, which is apparent 
in its busy streets, particularly along the 
river bank, where a very large timber trade 








the still existing firm of Isaac Holden and 
Son was established. To the end Sir Isaac 
was identified with wool and woollen machi- 
nery. He always claimed that he was the 
inventor of the lucifer match. Here are his 
own words as spoken t> a Select Committee 
of the House of Commons :—“ I began as an 
inventor on a very small scale. For what I 
know, I was the first inventor of lucifer 
matches; but it was the result of a happy 
thought. In the morning I used to get up 
at four o’clock in order to pursue my 
studies, and I used at that time the flint 
and steel, in the use of which I found very 
great inconvenience. I gave lectures on 
chemistry at the time at a very large aca- 
demy at Reading. Of course I knew, as 
other chemists did, the explosive material 
that was necessary in order to produce 
instantaneous light; but it was very diffi- 
cult to obtain a light on wood by that 
explosive material, and the idea occurred 
to me—in the year 1829—to put under 
the explosive mixture sulphur. I did that, 
and published it in my next lecture, and 
showed it. There was a young man in the 
room whose father was a chemist in 
London, and he immediately wrote to his 
father about it, and shortly afterwards lucifer 
matches were issued to the world. I believe 
that was the first occasion that we had the 
present lucifer match, and it was one of 
those inventions that some people think 
ought not to be protected by a patent. I 
think that if all inventions were like that, 
or if we could distinguish one from the 
other, the principle might hold good. It 
all inventions were ascertained and carried 
out into practice with as much facility as in 
this case, no one would, perhaps, think of 
taking out a patent. I was urged to go and 
take out a patent immediately; but I 
thought it was sosmall a matter, and it cost 
me so little labour, that I did not think it 
proper to go and get a patent; otherwise I 
have no doubt it would have been very pro- 
fitable.”’ 

Sir Isaac Holden was a somewhat intense 
politician, and sat in Parliament for several 
years. He was made a baronet by Mr. Glad- 
stone in 1893. His wealth was enormous. 

We do not think that he can be classed as 
a great inventor. He tried to do one thing 





is carried on. The logs cut in the northern 
wooded regions, formed into rafts, drift down 
with the current, to be ultimately consumed 
in the treeless regions of the south. In the 
opposite direction there is a constant suc- 
cession of large barges towed up by groups 
of three or four by a paddle steamer bring. 
ing petroleum in various forms from Baku, 
which is carried up the river for a distance 
of about 1700 miles, and distributed at the 
different towns on the way. The effect of 
the oil industry upon the development of 
this country can scarcely be over-estimated 
when it is remembered that the Volga, 
although in every way suited for steam 
navigation, is very poorly supplied with fuel, 
being confined principally to birch from the 
forests on its banks. Another source of pros. 
perity is to be found in the general grain 
cultivation caused by the taking in of the 
Steppe region, extending eastward to the 
Ural, which until comparatively recent 
times was only occupied by a small nomadic 
Tartar population. 

In connection with this subject it may 
be mentioned that this kind of reclama- 
tion, having been pushed rather far in 
the direction of clearing the ground of 
timber, regulations have lately been esta- 
blished in order to maintain a proper 
balance, and in future no forest land is to be 
cleared except for the purpose of replanting, 
which may be done on the same spot or in 
some equivalent place in the neighbourhood. 
By this means it is hoped that the hygro- 
metric conditions may be better maintained 
and the moisture better equalised than at 
present. The dust about a busy Russian 
town is something entirely unlike that of 
any town in more humid climates, and it 
has important uses in road making, either 
alone or as bedding or packing material for 
the river pebbles or deep boulders, which 
form the staple of the pavements in all the 
cities, including Moscow, which have as yet 
been visited. 

After crossing the Trans-Volgan Steppes, 
the rise of the hills forming the southern end 
of the Ural chain was reached at Acha on 
August 4th, where a more detailed exami- 
nation of the region was commenced, the 
particulars of which we hope to supply ina 








in mechanics, and he did it, but he was not 

in the fullest sense of the word a mechani- 

cian, and he was in no sense an engineer. 

He was a man of strong personality, rugged, 

and straightforward. He was eccentric in many ways, nota- 
bly about his diet. He was all but a vegetarian, almost, 
if not quite, a total abstainer, and a very heavy smoker. He 
has left his mark on the industries of not only Great Britain 
but the world. 

Sir Isaac was twice married—in 1832 to Marion, daughter 
of Mr. John Love, of Paisley, who died in 1847; and in 
1850 to Sarah, daughter of Mr. John Sugden, of Dockroyd, 
Keighley, who died in 1890. The second Mrs. Holden was a 
wonderful old lady, eighty-three at the time of her death, 
widely known for her great vigour and generosity. Sir Isaac 
leaves two sons and two daughters, and is succeeded by his 
son, Mr. Angus Holden, born in 1833, member for the Buck- 
rose Division, 








THE URAL EXCURSION OF THE SEVENTH 
INTERNATIONAL GEOLOGICAL CONGRESS. 


Tur method of organising long-distance excursion trips by 
railway has long been reduced to a system in America, but 
in Europe examples of such excursions on a considerable 
scale are so unusual that a notice of those organised by the 
Russian Geological Committee for the benefit of the members 
of the seventh triennial International Geological Congress 
may be of interest to many among our readers. As stated in 
a former issue, the design was to admit of the special features 
in Russian geology being made accessible to as many of the 
foreign visitors as possible, and with this view excursions 
preceding the session of the congress in St. Petersburg were 
organised to the crystalline rocks of Finland, to the older 
stratified formation of Esthonia, and to the Ural, the latter 
being the most important, both as regards the distance 





SIR ISSAC HOLDEN, BART. 


up of ten sleeping coaches, two third-class for servants, five 
vans, and a saloon for the special superintendent in the rear, 
measured about 720ft. in length, and weighed empty about 
345 tons, exclusive of the engine. A single standard system 
of coach does not appear to have been arrived at up to the 
present, the vehicles being of several different types, but 
mostly with two four-wheeled bogies, although in some of the 
newest the six-wheeled rigid axle form is maintained. The 
interior accommodation is, however, generally similar 
throughout, the distinction between first and second class 
being that the former are divided into compartments on the 
corridor system, with closed doors, while the second class 
are unenclosed, with a clear passage throughout, the seats in 
the compartments in both cases making up into four berths 
at night and two sofas byday. The accommodation provided 
was most lavish, the average loading being only seven passen- 
gers for sixteen berths. In addition to the main train an 
accessory one was provided, made up of closed goods wagons, 
equipped for the time as dining saloons, which was to serve 
as restaurants in places beyond the reach of station dining- 
room accommodation. 

The geology of Russia from Moscow eastward to the Volga 
basin is somewhat monotonous in character, broad spreads 
of rearly flat stratified rocks occurring in beds, which give but 
few exposures owing to the potent obscuring action of two 
events in later geology, namely, the broad spread of boulder 
clay which covers nearly the whole of the centre of the country 
down to about 49 deg. north latitude, and in the east the 
lacustrine and brackish water deposits of the Caspian period, 
which remain as records of the time when the Caspian waters 
flowed northward into the Arctic Ocean, and are found at 
different heights up to about 500ft. above the sea level, the 
Caspian being now about 25ft. below the ocean. Where these 


future notice. E 

Up to the present the excursion has 
been in all respects satisfactory. It is 
true that a certain amount of labour 


|has to be performed, but the end compensates for the 


means, 








CATALOGUES. 


Geo, Richards and Co., Limited, Broadheath, near Manchester. 
Illustrated Catalogue of Machine Tools and Appliances.—This is a 


new issue of this firm’s = It is nicely illustrated and 
printed, and in nearly all cases the prices of the tools are appended. 
Students will find the sectional drawings very instructive. 

W. Summerscales and Sons, Limited, Keighley. Catalogue of 
Laundry Machinery, Cooking Apparatus, &c.—This book is nicely 
bound and well printed in black and red, and ought to be in the 
hands of buyers, 








LEEDS ASSOCIATION OF ENGINEERS.—The members of the Leeds 
Association of Engineers had their annual excursion to Lincoln on 
August 4th, where they dined together at the Albion Hotel, and 
afterwards paid a visit of inspection to the establishment of Messrs. 
Robey and Co., Limited. They were there received by the 
managing directors, who conducted them around the works and 
explained the more interesting processes. The works, which cover 
an area of over ten acres and find employment for 1400 hands, 
were started in 1852 by the late Mr. Robert Robey. Built origin- 
ally on a small scale, and designed chiefly for the production of 
steam engines for icultural use and thrashing machines, they 
are now also devoted to the manufacture of a high-class engine for 
mining and industrial purposes, and of high 8 , and of delicately 
governed engines for electric lighting. After the members had 
been entertained at tea, a vote of thanks was accorded to Messrs. 
J. Richardson and T, Bell, the managing directors, and to Mr. 
W. 1. Bell, the secretary of the company, on the motion Mr, Wm. 
Sheldon, the president of the Association, seconded by Mr, James 





Bowers, 
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—— 
SIR SALTER PYNE. 


Aut eyes have recently been turned to India. There has 
heen sufficient cause for anxiety. The memory of the 

tiny is not yet dead in Great Britain. The action of the 
ee of Afghanistan has, to say the least, been suspicious. 
itis not a little remarkable, however, that none of our daily 
contemporaries have referred to the presence at his court of an 
Eoglish engineer, 
Ameer to Pa te 

s 0 rec . 

nerd the life of Sir T. Salter Pyne has yet to be 
written. An adventurous young Englishman, landing in 
India, took his life in his hand, and sought the court of the 
Ameer. Finding favour in his eyes, he became engineer to 
him, and as such he has established gun and ammunition 
factories in Kabul, which would in no way disgrace an 
English arsenal. What manner of man Sir Salter Pyne is 
may be learned from the engraving on this page. Some idea 
of the character of the Ameer’s gun factories may be obtained 
from the photographs on page 175. It must be borne in mind 
that almost the whole of the work has been carried out by 
native labour. Sir Salter Pyne has had to teach the men 
almost everything. Probably no more romantic story of 
adventure has ever been written than the history of Sir Salter 


Pyne’s career ab the court of Abdurahman, but as we have | 


said, it has yet to be written, or at all events published. 
Our readers may rest assured that 

all Sir Salter Pyne’s great influence 

with the Ameer would be thrown 


who has done not a little to enable the | 
if it so pleases him, with English | believe that a forty-eight as distinct from a fifty-four hours 


| 





put down more machines. 
piece-work system, the machines are driven to their utmost 
capacity, and it is quite clear that if the operatives were able, 
as they profess they would be, to turn out, under the new 


condition of things, as much work in eight hours as they now | 


do in nine, an equal production to the present would be 
impossible for the machines. To maintain the same annual 


output, therefore, there would be no alternative but to add | 


considerably to the existing plant. Messrs. Roberts do not 
week would result, as the Amalgamated Society profess they 
desire, in the employment of 10 per cent. additional hands ; 


ing firms. 4s regards overtime at Messrs. Roberts’ works, 
and some others in the Birmingham district, where the men 
are paid fortnightly, each man has to make up his full 108 
hours before any overtime commences, and any change in this 
system would, it is thought, be inimical alike to the best 
interests of men and masters, since any other system would 
probably only encourage idleness. 
500 hands, is in the same happy position as the rest of the 
engineers and ironfounders hereabouts, in that it has 
experienced no trouble with the workpeople, and production 
is going on in th ordinary way. The only effzct which the 
concern has yet noticed from the strike is a weakening in 


At the present time, under the 


This firm, which employs | 


stepped the Act; and if legal proceedings were taken, the 
Society had several good cases. In one workshop alone the 


| fines inflicted on the men in one quarter amounted to 


£114, and there were ten or more shops where a similar state 
of affairs existed.” The Executive Committee profess that 
they have been authorised to “ take legal proceedings in any 
case they might think fit.” I very much question though, 
a‘ present, if the Society are likely to do anything of the sort 
As I explained last week, this union is a very young one, and 
cannot have any money at present to throw away in Quixotic 
crusades. The action of the Nottingham cycle firms, in 


, | “serving” lock-out notices in support of the general engineers’ 
but they are of opinion that one effect, would certainly be the | 
increasing of contract prices to consumers in an amount | 
cqual to the increased cost of manufacturing to the engineer- | 


strike, has not at present spread to any other of the Midland 
towns, though whether, in view of the oncoming of the quiet 
— in the cycle trade, it will do, must be adjudged un- 
certain. 





One of our Glasgow correspondents states that while there 
is outwardly little change in the position of affairs, in reality 
every day the warfare between men and masters is being 
more actively carried on. With each fresh accession to the 
ranks of the Federated employers, and adoption of their lock- 
out policy, a severe blow is delivered to the workmen’s 
Association. These accessions show that it is being more 


| and more realised how very momentously the struggle affects 


the engineering interests of this country. They indicate that 
there is widespread ani absolute determination on the part 
of employers to resist the demands 
of the men for an eight hours day, 
and that giving in, or compromise 





into the scale to prevent him from 
either covertly or openly under- 
taking hostilities against the Govern. 
ment cf India, and we have very 
little doubt but that it is to Sir 
Salter Pyne we are indebted for the 
more peaceful turn which matters 
have taken during the last few days. 


THE ENGINEERS’ STRIKE. 





Ovr Birmingham correspondent 
writes: -_1 have this week been 
favoured by Tangyes, Limited, with 
an interview regarding the position 
which they are taking concerning the 
strike, and I find that in no respects 
are they affected. Their great Corn- 
wall Works and their Oxford-street 
Machine Tool Works are going on as 
usual, and for all that can be seen 
to the contrary are likely to go on. 
The position which Messrs. Taogyes 
occupy, as dominating the engineering 
industry in this part of the kingdom, 
gives any course they may pursue 
more than usual importance, though 
they themselves disclaim any reason 
why this should beso. The firm state 
that, though invited to join the 
Federation, they see no reason why, 
upon the present occasion, they should 
depart from what has been their his- 
toric custom ever since their founda- 
tion—not to join associations of any 
sort. They have always found it best 
to deal with their own hands inde- 
pendently of any extraneous influence, 
and this policy they still intend to go 
on with. No application has been 
made to them by any section of their 
men for an eight hours day, nor has 
any intimation of such being required 
been received from the Amalgamated 
Society or any other cf the workmen's 
unions. This being the case, they 
perceive no reason why anything 
should occur to mar the present har- 
monious relationships between them- 
selves and their men, and all invita- 
tions in an opposite direction will be 
declined with thanks. The firm are 
not aware what number of their work- 
men, who amount to over 2000, are 
members of the Amalgamated Society. 
They are even, they declare, ignorant 
of the percentage of such section to 
the whole number employed. In 
setting on @ man no discrimination 
is made as to whether he is a union 
or non-union hand, and all comers 
are treated exactly alike. Messrs. 
Tangyes find that, so far as they are 
concerned, the best relations exist 
between both union and non-union 
men in the shops. Regarding the 
merits of the strike, Messrs. Tangyes 
have no opinion to express. 
regarding the possible issues, or the effect upon trade if one 
or the other side succeeded, but they decline to let it be 
known what these are, preferring to state that they have 
‘nothing to say.” To the suggestion whether their non- 
intervention would be likely to be received as a surprise in 
the district, Messrs Tangyes remark that it has always been 
the policy of their Board not to take any part in these 
struggles, and they recognise no reason w y that circum- 
stance should have any effect upon the success or non-success 
of the Federation in obtaining adherents in the district, as 
this policy was always well-known. What effect the strike, 
if continued,might haveSupon the orders for engineering 
work distributed in the Birmingham district, Messrs. Tangyes 
are unable to decide. For themselves they are at the present 
time very busy. They are refusing orders, and if any influx 
occurred it would be} very difficult, if not impossible, to tell 
whether such increase should be attributed to the inability 
of other engineering’concerns to fill orders or to purely a 
trade movement. 
b iThe-general opinion of the master engineers hereabouts 
regarding the strike is unquestionably that the men are 
making a great mistake in pushing their demands at a time 
when we are increasingly threatened with competition. At 
an interview which I have also had with Messrs, J. and S. 
Roberts, Limited, West Bromwich, it was pointed out that 





They may have their own views | 





the effect of, the — hours where piece work prevails would 
be the necessity which would be laid upon the masters to 





even, is far from their thoughts. 

In conversation with several of the 
Clyde employers this week this spirit 
was very markedly evinced. While 
in some instances, no doubt, consider- 
able inconvenience and loss is being 
sustained through the lock-out, in 
many cases the stoppage in the shops 
is only partial, as, with the appren- 
tices still at work and non-union men 
engaged in the place of the strikers, 
matters are kept moving. But for 
the picketing and like tactics of the 
men outside, many of the engineering 
shops would be fully supplied with 
non-union workmen. A member of 
a large Govan firm, in conversation, 
said that his company could fill the 
vacant places twice over with efficient 
non-union men, but the terror in- 
spired by the attentions of the pickets 
was such as to deter men from con- 
tinuing to work. 


Without resorting to any such 
tyrannical measures to swell their 
ranks, the employers are daily gather- 
ing in recruits. On Friday last a 
meeting of East Coast of Scotland 
employers was held to consider the 
attitude they should take up in the 
present crisis. The only definite 
announcement yet made public as to 
the result of the meeting is in the 
statement that they would “ fight the 
forty-eight hours question to the 
death.” I am in a position to say 
that this means, so far as Leith is 
concerned, that the East Coast mas- 
ters intend to lock out their union 
engineers in order to help the Federa- 
tion in opposing the eight hours 
movement. A further conference 
between the Dundee and Aberdeen 
employers is being held to-day (Tues- 
day), and in all likelihood the result 
will be the posting of lock-out notices 
in all the East Coast districts within 
a short time. 

The locomotive trade employers of 
the Glasgow district, as well as the 
machine tool makers, have been con- 
ferred with on the subject of their 
throwing in their lot with the Fede- 
rated employers, but as yet no definite 
course has been resolved upon. In 
the event of the machine tool makers 
joining, the accession will be note- 
worthy, seeing that should an eight 
hours day come into vogue a fillip 
would certainly be given to the inven- 
tion and manufacture of new machine 
tools. Even this consideration, how- 
ever, is not allowed to interfere with 
correct views of the real and general 
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the price_of foundry pig iron, the result of so mary works 
being c'osed in other parts of the kingdom. In respect to 
the demand for rolling mill machinery, the firm has not 
perceived any alteration in orders, and a‘ the present time 
is full of work. 

The National Society of Cycle Workers, to which I referred 
last week, are taking defensive action, not only with regard 
to the engineers’ strike so far as it has affected their 
members at Nottingham, but upon the subjects also of day- 


work and piece-work, and of fines imposed for breaches of | 3 
| increased so very much more that prices have fallen in a 
| greater proportion than cost of production. 
| remain as they are, then reduced hours or, indeed, any other 
| coneession, are commercially quite impossible. If prices are 
|to increase—as they must do if hours are reduced—then 
| what about foreign competition, which, as every employer 
| now recognises, is no phantom, but a reality? ) 
the machinery of Germany—equally efficient and productive 
as our own—running 59 hours per week, and attended to by 
| skilled men receiving 24s. per week instead of 36s, as here. 
|The eight hours day in the abstract may be a very seductive 
and desirable thing for the British workman, but the question 
of prices and foreign competition are’ unfortunate and up- 
setting realities which cannot be ignored. 


workshop rules. The Society state that there is no set scale 
at present for workmen’s wages in the cycle trade, and that 
the price both of day-work and piece-work varies all over 
the country. Certain of the Birmingham shops would, it is 
declared, be greatly surprised if they knew how much lower 
the wages scale is in Birmingham than that paid in some of the 
other cycle-making centres, and the Society assert that one 
of the principal objects they have in their formation is to 
attempt to establish some sort of uniformity. In the 
matter of fines the Society declare that a considerable change 
is immediately necessary in the interests of the operatives. 
The practice of fining workmen is said to be exceedingly 
rife in Birmingham, but has not spread much outside, 
although a few cases have occurred in some other cycle- 
manufacturing centres also. 
that the position has become so serious that ‘‘ something 
will have to be done.” 
alleged, existed “in which the employers had altogether out- 





In Birmingham it is professed | 


A number of practices, it wes | 1 
| tary fear expressed in some quarters early in the week that an 


consequences of such a sweeping re- 
duction in the working day as the 
men are fighting for. On the subject 
of working hours as affected by im- 
proved rashinery, a well-known Glasgow tool-maker says 
that as much work and as efficient work can be produced in 
a workirg day of eight hours as has hitherto been done in 
that of nine hours, but, as the employers regard the question, 
that is not the point, and it could only be pertinent to the 


| question if prices and profits remained the same. The‘essen- 


tial point is that while the power of rapid production has 
immensely increased, and the cost of production—in spite of 


| increased wages and shortened hours—has greatly decreased, 


the competition of individual employers for contracts has 


If ‘prices“are“to 


What about 





Our correspondent in Wales, writes :—There was a momen- 
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increased adverse influence was likely to be felt in Wales 
from the extension of the strike, but, so far, there is not 
much to complain about, and active co-operation, except from 
small sections, is not likely. The utmest that can be stated 
iz, that but for the strike, there would be more general 
activity in the Swansea and the hill districts, and more sub- 
stantial orders would be booked for future delivery. Oa 
‘Change, Cardiff, Saturday, it was remarked that the chief 
harm done was in the finished iron and steel trade, and that 
it was indicated "7 a lessened booking of steel rails, billets, 
and merchant iron. 


A further communication from the Midlands states that 
the cycle firms seem to be in full accord with the engineering 
firms in their desire to prevent the eight hours becoming 
general; and the Cycle Manufacturers’ Trade Protection 
Association, which numbers many of the firms in the trade, 
have already forwarded the following resolution to the Fede- 
ration :—“ This Association views with alarm the demands of 
the Society of Amalgamated Engineers for theforty-eight hours 
week, instead of fifty-four—the present trades union number 
of hours per week for work in England—as against sixty hours 
in the United States, and sixty-six to seventy hours on the 
Continent ; and this Association, therefore, desires to express 
its sympathy with the Masters’ Federation in resisting the 
demands of the Amalgamated Society of Engineers.” 

The action this week of Messrs. Compton and Co., the 
celebrated electrical engineers of Chelmsford, in officially 
intimating that they will not again employ any members of 
the Amalgamated Society of Engineers, invests with special 
importance a communication which Messrs. Thomas Parker, 
Limited, one of the leading electrical engineering firms of 
Wolverhampton, has just addressed to the Federation. 
Messrs. Parker communicate that in October, 1894, when the 
works were first established, they determined to try a forty- 
nine-hours instead of fifty-three-hours week, believing that if 
they got the men to work promptly, and abolished the break- 
fast half-hour, running the day in two terms, from 8 a m. to 
12.30 p.m., and from 1.30 p.m. to 6 p.m., they would not 
suffer much, and at the same time would please the hands. 
To their surprise, however, there was not at all that satisfac- 
tion among the men which the firm expected. They would 
indulge in luncheons in the forenoon, ard the promptitude 
was in no way marked over the longer hours, and they did 
not like working until 6 o’clock in the evening. In the 
summer of 1896 there was a desire on the part of the union 
to increase the rate of wages in the district, and Messrs. 
Parker were at once attacked by the union for the additional 
increase. The firm suggested that they had made the sacri- 
fice of running their machine-tools less hours. But this in 
no way affected the union’s determination to get the full rate 
they required in the district, although they did not attack 
the Great Western Railway Company, who, owing to the 
Wolverhampton locomotive engine building shops, are the 
largest employers in the Wolverhampton district, until they 
had forced the smaller masters. Being compelled to pay these 
extra wages, Messrs. Parker decided that they could not do it 
without returning to the fifty-three hours, which was done {in 
September last year. Messrs. Parker declare that the present 
demands of the union as to overtime, night-work, with their 
notion of curtailed output, and that a man put to a machine 
should have the conditions and pay of a mechanic, gives our 
competition with foreign rivals a serious outlook “and 
management is rendered very irksome and difficult.” 


Our Manchester correspondent writes :—During the past 
week there have been no further developments of equal im- 
portance to those I referred to in my previous report repre- 
senting large extensions of the movement throughout both 
Lancashire and Yorkshire, bat there is a gradual gaining of 
strength in the employers’ position generally, and when the 
further official list of employers who have joined in the lock- 
out—which is now in preparation—is issued, it will show that 
the dispute has spread over a very substantially extended 
area. A further development of the lock-out which is at 
present in progress, but with regard to which no really 
definite announcement. can as yet be made, and which 
is of special interest to Lancashire, is the inclusion in the lock- 
out of the large locomotive building firms in the North. 
Already, with one important exception, the principal loco- 
motive builders in Lancashire and Yorkshire have joined in 
the lock-out, and the one large firm still working is simply 
standing aloof from the movement until competing firms in 
Scotland also join in the lock-out. The Scotch locomotive 
building firms, who have been approached, have the matter 
under consideration, and there is every confidence that before 
long the whole of the locomotive builders will be brought 
into line in resisting the forty-eight hours demand. The 
notices in the Oldham district have expired this week, and 
the leading engineering firms in the above important centre 
have formed themselves into a branch of the Employers’ 
Federation, so that their co-operation is not only a tem- 
porary matter in connection with the present dispute, but 
Oldham will be a permanent and important accession to the 
strength of the Federation, which in this district now 
includes strong branches in Manchester and Bolton, with the 
addition of the Oldham branch, now being formed. 

The trade union leaders still express themselves confidently 
as regards success in obtaining their demands, but a very 
general impression prevails that Mr. G. N. Barnes, the secre- 
tary of the Amalgamated Society of Engineers, is preparing 
the ground for retreat from their present position at no very 
distant date. The constant reiteration that the battle has 
practically been won in London is taken to imply that the 
Amalgamated Society of Engineers may at any time intimate 
that, considering there are very few firms who are holding out 
in the London district against the shorter hours, it is not 
worth their while to waste their resources in a general 
conflict throughout the country to compel a concession of the 
forty-eight hours from these few firms. In the event of the 
Amalgamated Society of Engineers taking up this position, 
and withdrawing their notices at the establishments of the 
federated employers in London the whole dispute would, 
of course, be brought to an end, as the lock-out in other 
parts of the country has only been enforced until the notices 
are withdrawn in the London district. The impression that 
the Amalgamated Society of Engineers may seek for some 
pretext for abandoning their position is strengthened by the 
evidently lessened eagerness for any protracted fight on the 
part of one or two of the smaller organisations connected with 
the present strike, but probably ctill more by the open 
hostility which has now broken out between the Amalgamated 
Society of Engineers and the Boiler-makers’ and Iron Ship- 
builders’ Society, which has intimated that it does not care to 
take orders from the gentlemen in Stamford-street, but pre- 


fers loyal co-operation with the federated trades to being 
dragged at the tail of even so eminently respectable a body as 
that of the Amalgamated Sosiety of Engineers. The Boiler- 
makers’ Society further roundly charges the Amalga- 
mated Society of Eagineers with playing into the hands 
of the employers in connestion with their dispute early 
in the year at Southampton, and with having treacherously 
erected barriers in the way of the boiler-makers, who were 
first in the field in demanding an advance of wages, which 
was afterwards secured, but without any assistance from the 
Amalgamated Society of Engineers. The Amalgamated 
Engineers’ Society is further advised that if it was wise 
it would “bottle up its bile’ and let the boiler-makers 
alone, whose reputation and record of consistency would 
compare favourably with their own, and it is added that if 
the Amalgamated Society of Engineers is left severely 
alone to fight its own battle they had only themselves to 
blame. This pretty clearly indicates the probability, as 
already intimated, of the smaller societies withdrawing from 
joint action with the Amalgamated Society of Engineers in 
endeavouring to enforce the forty-eight hours’ demand. In 
addition there are evidences of want of sympathy on the 
part of other trade unions in the present movement, and 
from what I can gather, it is scarcely likely they will receive 
much assistance from the important Miners’ Federation, 
who have no very grateful recollection of the support they 
received from the Amalgamated Society of Engineers during 
their protracted fight for advanced wages five years ago. 

In the Manchester district, I may mention that the Amal- 
gamated Society of Engineers has now about 2250 members, 
360 non-society men, 340 apprentices, and 3000 children 
receiving support. The full members receive 15s. per week ; 
the non-society men, 8s. if unmarried, and 103. if married ; 
the payment to apprentices varies; and the allowance for 
children is 64. per head. The society disbursed £320 to non- 
society men, children, and apprentices during last week, 
besides the amount distributed amongst the members. From 
outside sources £35 11s. was received, including a weekly 
grant of over £7 from the Newton Heath Branch of the 
Coachmakers’ Society. 


Our Barrow correspondent writes:—There is nothing new 
to report this week in connection with the engineers’ dispute, 
except the holding of a very crowded meeting of the men in 
the Circus at Barrow, on Tuesday evening, when an address 
of over an hour’s length was made by Mr. John Burns, M.P. 
His speech created a good impression, and the Rav. E. H. 
Dykes, vicar of St. James’s, Barrow, said, after hearing it, he 
was convinced that the effort on the part of the men to get 
an eight hours day was the right thing. 


Our North of England correspondent writes: — Un- 
fortunately the dispute in the engineering industry shows no 
signs of coming to an end, and the injurious effect of the 
stoppage on other trades is now beginning to be keenly felt, 
and men in considerable numbers have been discharged at 
some of the shipyards, foundries, &c., as there is no work 
for them. It was inevitable that this would come to pass if 
the strike were a prolonged one, and the wonder is that work 
has been carried on fully for so long. At the Hartlepools a 
large number of moulders have been paid off in the marine 
engineering establishments, as have also the pattern- makers, 
it being impossible to find employment for them until the 
engineers go back to work. At Sir W. G. Armstrong, Whit- 
worth, and Co.’s shipyards 700 men, including the boiler- 
makers, carpenters, joiners, and labourers, received their 
notices on Saturday, and other yards will shortly have to 
follow a similar course, which will greatly increase the 
number of unemployed in the district. Work at the plate 
mills is less regular. The Federated Employers in this 
district,as elsewhere, have posted notices that no demand 
for the displacement of men that have remained at 
work, or who have been started during the strike, 
will be entertained at the settlement of the dispute. 
A report was in circulation early in the week that one of the 
Sunderland engineering firms had decided to discharge all 
the non-unionist engineers, but that report was without 
foundation. There is not the least indication of wavering 
among the employers in this district, and they recognise 
thoroughly the necessity for holding together, as they cannot 
afford to lose so important a fight as this. The men’s meet- 
ings are very few now, but on Sunday there are to be demon- 
strations at Newcastle, when the speakers are expected to 
include Mr. Keir Hardie, Mr. Jas. Ratcliffe, organising dele- 
gate for the north-east district; Mr. Alfred Bayley, organising 
delegate for the Midland Counties. The local leaders of the 
engineers are very sore that the Boiler-makers and Iron Ship- 
builders’ Association and the trades federated with it refuse 
to act with them in demanding the eight hours. They 
decline to take their orders from Mr. Barnes and his col- 
leagues, and this rather weakens the latter’s position. Mr. 
Robert Knight, the general secretary of the Boiler-makers’ 
Society, publishes a letter from one of the prominent officials 
of his organisation, in which it is said:—‘‘The policy of 
throwing plenty of mud in the hope that some of it will stick 
is being pursued by the engineers with a zeal worthy of a 
better cause. . . The engineers would be better em- 
ployed in educating their members upon the advantages of 
federation than in vilifying men upon whose support they 
have noclaim. Their conduct in the past does not give us 
good warrant for believing that they are the most reliable 
men to depend upon when difficulties have to be faced. 
Early in the present year, when our members were out on 
strike at Southampton for an advance of wages and eighteen 
hours’ pay for working all night, the engineers’ delegate from 
London came down and settled for sixteen hours for the 
night, thus playing into the hands of the employers, and 
treacherously erecting barriers in the way of the boiler- 
mekers, who were first in the field. We afterwards won the 
eighteen hours, but not with their assistance. If the engi- 
neers were wise, they would “bottle up their bile’’ and let the 
boilermakers alone, whose reputation and record of con- 
sistency will bear favourable comparison to their own.” 


Our correspondent in the Clyde district writes :—There is 
comparatively little change to note since last week in the 
situation on the Clyde. The Committée of Federated Masters, 
who, along with the principal officials of the Federation, are 
entrusted with the conduct of affairs, have had a series of 
conferences with representatives of trades who have not 
hitherto been acting with the Federation, but are likely to 
be affected ultimately by the present movement. Among 
these may be mentioned the locomotive engineers, of whom 
there are a number of leading firms in the Glasgow district. 





The discussions that have taken place with the representa- 


————— 


tives of these firms have been strictly private, a ; 
with refsrence to their bsaring psf e ta be on 
allowed to transpire. There is no doubt, however, that ‘_ 
locomotive builders are in full sympathy with the ther 
employers as to the desirability of resisting to the utm, =} 
the present movement for an eight hours day, Conference 
have also been held in Glasgow with the gentlemen 
representing the engineering trades in the principal ionae 
of Scotland, and it is understood that the position po 
these towns, as affecting the general question, is being fall 
considered. It is well known that there are differences in th 
smaller towns with respect to wages, hours of labour on 
methods of working, which make it difficult for them to be 
immediately brought into line with the Clyde district. Th 
whole tendency of the negotiations, however, is to draw the 
employers of the country closer together, and the effact such 
an organisation, actual or sympathetic, as shall enable. them 
to present an united resistance to the extraordinary demands 
now put forward on behalf of the operative engineers. {t is 
impossible to foresee to what an extent the quarrel ma 
eventually develope. ‘he shipbuilders of the Clyde rid 
carrying on their work at present pretty much as if no dig. 
pute of the kind had occurred. A great deal of the labour 
connected with the construction of vessels can be carried 
on, and even some of it completed, in the case of sailin 
ships at least, without the intervention of engineers: 
and it is this work that is now being pushed forward in lj 
the yards. The apprentice engineers and certain mechanics 
who are being more sought after than has hitherto been the 
case, are capable of rendering very valuable assistance at 9 
juncture like the present, and their services are being taken 
advantage of to the fullest extent. A time must come ere 
long, however, when it will be difficult to carry out to com. 
pletion contracts for steamers, and work of other kinds in 
which the assistance of the engineer is indispensable. It ig 
thought that before this point is reached a great deal may 
have been accomplished in the way of still farther strengthen. 
ing the position of employers. The latter are “ keeping their 
own counse] " to an extent which has rarely been equalled in 
connection with a labour dispute, and it can be readily under. 
stood that they are likely to profit in the end through such a 
policy. The leaders of the men may be said to know 
absolutely nothing about what is going on in the 
counsels of the employers. There is reason to believe that 
the masters are closely watching the development of the 
movement for raising funds from other trades to support the 
engineers. Appeals have been made to workmen right and 
left, through trades councils and ordinary societies, with the 
view of broadening the area from which the strike contribu. 
tions are raised. Should the other trades generally respond 
to these appeals, so that there might be a likelihood of the 
struggle being indefinitely prolonged by means of their 
support, it is hinted that the masters will put an end to such 
@ policy on the part of the men by a general lock-out of the 
whole oftheir workmen. This very matter is receiving a good 
deal of attention at present from those concerned. The 
statistics that come from the London district day after day, 
reporting accessions to the number of masters who have con- 
ceded the eight hours day, have no other effect here than 
that of increasing the determination of the employers to 
persevere in the course they have adopted. It is held that 
but for the somewhat ill-considered and inconsiderate conduct 
of certain Government departments in lending their aid to the 
movement of the men, it could not possibly have assumed any- 
thing like the proportions it has done on the Thames. It is 
also well understood that a large proportion of the firms in 
London who have made the concession employ only com- 
paratively small numbers of hands, and that many of them 
have been forced into a temporary submission to the men by 
the exigencies of their business and the want of cohesion 
among themselves. None of these considerations can in 
any way affect the struggle in this part of the country. The 
es are banded together in a combination so strong 
and influential that it is able to command the support not 
only of the firms immediately concerned, but of a great 
body of cognate trades whose interests are all more or less 
identical, and who will be materially affected either directly 
or indirectly by the issue of the struggle. It is not necessary 
to bestow much attention, for the present at least, upon the 
reports which have been circulated in certain sections 
of the press to the effect that Clyde shipbuilders and 
engineers have been thinking of transferring their busi- 
nesses to other countries. There is no likelihood cf such 
a@ movement taking place in anything like a general 
sense. To do such a thing would require enormous capital 
to transport existing and provide fresh machinery and appli- 
ances; and even after such outlay had been incurred, it is 
very doubtful whether it could be rendered profitable. The 
secret of the success of these industries on the Clyde is that 
Nature has provided in abundance, and on the spot, the raw 
materials necessary for the manufacture, and that there are 
first-rate facilities for the conveyance of the finished products 
to the place of their destination. It should also be borne in 
mind that in many cases, at least, the shipbuilder and 
engineer can afford to wait a little for the termination of a 
conflict like the present. His machinery is well protected 
from the weather, he has the benefit of strike clauses in his 
contracts, and his capital arrangements will not suffer to 
any great extent by delaying the completion of his work. 
The time is also opportune in this respect, that the 
demand for all shipping has for some time been on 
the wane in consequence of the prolonged depres- 
sion in freights. It is true that within the last few 
weeks rates for the carriage of grain from the Atlantic 
and Californian ports have had a material advance ; 
but the shipping registers are so full of capable vessels, sent 
afloat within recent years, that owners need to be in no hurry 
to place new contracts during a labour struggle and upon as 
rising market. In addition to the conferences to which re- 
ference has been made above, it should be stated that the 
members of the East of Scotland Association of Engineering 
Employers, which embraces firms in Leith, Dundee, Aber- 
deen, and other places in the district, have held a meeting, 
= resolved to fight the forty-eight hours question to the 
ast. 








iven to an ingenious irri- 


LA VIVONAISE.—This is the name 
y MM. Pascault and De 


gating wheel invented and patented 
Coursac, 19, Rue Lonis-le-Grand, Paris. It isan undershot water 
wheel, with floats of corrugated iron, Each float is filled with a 
peer shaped tube, These are styled by the inventors (odets 

iphoides. The air escapes through these tubes while the water 
vessels to which they are attached fill with water, and when they 
reach the top of the wheel the same tubes discharge the contents 
of the buckets into a trough. The arrangement is very simple, 
and cheap experiments have been made with very satisfactory 





results at the Government establishment for testing mechanical 
machinery, Rue Jenner, Paris, 
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RAILWAY MATTERS. 


On the new Central Underground Railway for.London, 

hich is now baing constructed, the schedule speed of the trains 

vill be 14} miles an hour, and the stops at the stations will be for 
griods of 20 seconds, 

Aw interesting article from the pen of Mr. C. J. 
B jwen Cooke, district locomotive superintendent on the London 
and North-Westera Riilway, on “Eazine Drivers and their 
Datias,” appgars ia the current number of the Railway Magazine. 

An additional decoration has been introduced on the 
Great Eastern Railway Company’s engines by placing the coat of 
arms on the driving splashers of all passenger tender engines. 
ais ornament has hitherto besn confined to the single-wheelers 
and some of the oil-b1rners, 

On the London and North-Western Railway alone 
there are 17,000 -ignals lighted every night, and an engine-driver 
working from Crewe to I..ndon and back for his day’s work is con- 
trolled by no less than 570 — to say nothing of those coming 
under his observation whic do not affect the working of his 


train. 

Tue Secretary of State for oreign Affairs has received 
from her Majesty’s Agent and Consul-General at Sofia an extract 
from the Bulgarian official Gazctfe, in which the Ministry of Public 
Works invites tenders for the construction of ths substracture of a 
line of railway from Guéséjé to Davne, a distance of about 9 kiloms. 
The tenders will be opened at S fia on the morning of the 26th of 
\ugust next. The above-mentioned extract may be seen at the 
Commercial Department of the !'oreign-offize any day between 
the hours of 11 and 6, 

A proposal is on foot to connect Southern and Western 
Australia by rail. The distance to be covered would be 553 miles, 
and the cost of the line would be about £2,000,000. As the country 
traversed is arid and waterless, it would be necessary to construct 
reservoirs every 25 miles along the whole distance, If West Aus- 
tralia would extend its railway system to the border, and 80 supply 
a through line to the goldfields from the Eistern Colonies, it 13 
estimated a considerable traffic would develope. The workiog 
expenses of running four traias per week wou!d be £50,000 a year. 


At a meeting of the special committee of the Man- 
chester Corporation on the working of the tramways, on Friday 
last, it was resolved to recommend that when any change takes 
place in the motive power used on the tramways in the city, the 
new motive power adopted shall be electricity, to be supplied from 
the electricity works of the Corporation. This resolution is in- 
tended to take effact whether the working of the tramways 
remains as at present in the hands of a company or is by-and-bye 
taken over by the Corporation. Tae resolution recorded will be of 
value to the electricity committee as to future demands which 
they may be called on to meet. 


Tue Standing Committee on Railways of Victoria 
after giving consideration to the question as to the advisability of 
the adoption of an improved system of lighting for railway carri- 
ages, has forwarded its report to the Minister of Railways. The 
following resolution was carried :—‘‘ That an improved light in our 
railway carriages is essential, but the committee are of opinion 
that, before recommending any new illuminant, fuller tests and 
information are necessary, both in regard to the cost and safety of 
the various systems ; and further, that should Pintsch gas be ulti- 
mately found the ees ag and best system, the cost of plant and 
appliances will probably be materially reduced after the expiry of, 
the patent rights in 1899,” 


THERE seems now to be an immediate prospect of the 
projected Torrington and Okehampton Railway being put in hand. 
Chis line, some twenty-one miles in length, was first projected 
three years since, and although the great advantages that would 
result from its construction have always been obvious, the necessary 
capital of £250,000 has not been easy to raise. Ata meeting con- 
vened by the Mayor of Plymouth last week, it was stated that the 
greater part of the funds having been subscribed, it was now 
resolved to proceed with the works, the contracts being signed 
with the firm of Messrs. Topham, Jones and Railton, to the 
amount of £180,000. The line will go from Mid to North Devon, 
and passing through Hatherleigh, will effect a junction with the 
South-Western system at Torrington. ‘Tae usefulness of the line 
will be seen when it is stated that the time occupied in travelling 
between Piymouth, Bideford and Ilfracombe will be reduced from 
34 to 14 hours. Arrangements have been concluded with the 
South-Western Railway by which that company agrees to work 
the line for 50 per cent. of the gross receipts, 


Tar Waterford, Limerick, and Western Railway has, 
as the half-yearly report shows, made steady if not very rapid 
progress. In Dazember, 1886, the total receipts for the year were 
£185,139 ; in Dacember, 1896, they reached £235,118, The first 
half cf the present year has realised £119,553, and as the second 
half, following the precedent of former years, will in all probability 
bring in more, the totals for 1897 should be higher than for any 
former twelve months. The capital expenditure has amounted to 
£20,011 odd, principally on additional new working stock, 
Deabenture stock interest paid amounted to £19,649 17s. 1ld., 
leaving £22,278 17s. 4d. available for dividend. The preference 
stocks and shares will absorb £19,677 5s, 6d., and leave a balance 
of £2601 11s, 10d. to be carried forward to the current half-year. 
The Bill authorising the extension of the Dublin, Wicklow, and 
Wexford Railway from New Ross to Waterford has passsd both 
Houses of Parliament and received the Royal assent. The follow- 
ing quotation from the report is significant :—‘‘ The remuneration 
paid by the Post-office to the company for the carriage of mails on 
the system appsars to your directors to be wholly incommensurate 
with the services rendered by the company. This matter has been 
the subjact of protracted negotiations with the postal authorities, 
and your directors trust that it may not become necessary to take 
more active steps to secure proper remuneration. Your directors 
would regret any public inconvenience in connection with this 
important matter, but they cannot see any reason for continuing 
the carriage of the mails for inadequate subsidies, The postal 
authorities have the remedy in their hands,” 


At Newcastle-on-Tyne on Saturday last, Colonel 
Yorke, Board of Trade Inspector, held an inquiry into the cause of 
the collision at the Central Station in that city on July 31st, when 
a corridor train, making the journey from Eiinburgh to London, 
ran into an empty train standing at one of the platforms, 
damaging the engine and some of the carriages, and injaring a 
number of passengers, Peter Gardner, driver of the train, gave 
evidence that the brake was not tested befora leaving Barwick, 
and on reaching the Oaseburn on the suburbs of Newcastle, he 
applied the brake, but it would not act. When he struck the 
empty train his train must have been travelling at from ten to 
fifteen miles an hour. He stuck to his engine, which was damaged. 
Afcer the collision an inspector showed him that the brake cock 
connected with the train pipe on the first carriage was shut off. 
I; was the fireman’s duty to make the connection between the 
engine and the train, but the rules said that the driver was 
responsible for seeing that the coupling and connections were 
right and the main pipe opened. The fireman on the corridor 
tain corroborated the driver’s evidence, and added that he was 
sure he opened the cock under the first carriage, which the in- 
Spector found closed at Newcastle. A brake inspector said that 
when he and another inspector examined the brake couplings of 
the corridor train at Newcastle the tap of the engine was open and 
the pipss coupled all right, but the tap on the van was closed. The 
driver told him that he had made three applications of the brake 
before he entered tha station. Another inspector and tw) signal- 














NOTES AND MEMORANDA. 


Dr. W. Petzoxip, well known in geographical and 
astronomical circles, is dead. 


Tue death is announced of Prof. Victor Meyer, the 
distinguished professor of chemistry in the U niversity of Heidelberg. 


Tur Board of Admiralty have appointed Mr. Stanley 
Dunkerley, M Sc., cf the Department of Applied Mechanics, Cam- 
bridge, to be Profezsor of Applied Mechanics at the Royal Naval 
College, (Greenwich, in succession to Professor J. H. Cotterill, 
M.A.,.F.R.S., who is about to retire from that post after over 
twenty-four years’ service, 


THE monthly approximate traffic return of the Man- 
chester Ship (inal shows that the receipts for Jaly were £20,245, 
against £16,602, and the total for seven months £117,245, against 
£97,419. The aggregate for seven months includes £2295, being 
the excess of the actual over the approximate published returns for 
the half-year ended June 30th last. 


Tue total production of pig iron in the United States 
in the first half of 1897 was 4,403,476 gross tons, against 4,976,236 
tons in the first half of 1895, and 3,646,891 tons in the second half 
of 1896. As compared with the first half of 1896, there was a 
decrease in the first half of 1897 of 572,760 tons, but as compared 
with the second half of 1890 there was an increase of 756,585 tons. 


Sreet alloyed with nickel possesses a property of high 
importance in that it does not develope cracks. I+ would appear 
that extensive employment of nickel steel will before long be made 
by boiler-makers, for in high-pressure steam boilers a large saving 
in weight will ensue. For railway purposes, too, this alloy must 
have a bright fature, as it should be specially adapted for loco- 
motive details. 


THE lightest substance known is said to be the pith of 
the sunflower, with a specific gravity 0°028, whilst elder pith— 
hitherto recognised as the lightest substance—has a specific gravity 
of 0°09, reindeer’s hair 0°1, and cork 0°24. For saving appli- 
ances at sea, cork with a buoyancy of 1 to 5, or reindeer’s hair with 
one of 1 to 10, has been used, whilst the pith of the sunfi>wer has 
a buoyancy of 1 to 35. 


Berore the last meeting of the Paris Academy of 
Science the continuation of a previcus paper entitled ‘‘ Researches 
on the State in which Elements other than Carbon occur ia Cast 
Iron and in Steel,” by M. H. Ad. Carnot and Goutal, was taken. 
It appears that manganese combines as far as possible with the 
sulphur and silicon, any excess being simply dissolved in the iron. 
No compound of copper or nickel appears to beformed, Chromium 
is present in combination with both carbon and iron. Tangsten 
forms a definite compound, Fe,W ; molybdenum, Fe.,Mo.,. 


In the Bulletin de l Académie des Sciences de Cracovie, 
Dr. L, Natanson gives a kinetic theory of ths equations of vortex- 
motion of fluids. This investigation is of special interest, says 
Nature, inasmuch as it takes account of a certain molecular pro- 
perty to which the name “' constraint of perturbation ”—coercition 
des perturbations—has been applied. As long ago as 1845, tha con- 
nection of the Jaws of vortex-motion with the principle of moments 
was pointed out by Sir G. G. Stokes. Dr. Natanson’s paper may 
be said, in a certain sense, to be a development of this idea, in that 
he shows how the equations of Helmholtz and Nanson can be 
verified by supposing the so-called ‘‘/o-ces of constraint” to satisfy 
the equations of angular momentum. 


Triats have just taken place at Portsmouth of two 
armour plates, each 8ft. by 6ft. by 6in., manufactured by John 
Brown and Company, Atlas Works, Sheffield, to meet the latest 
requirements of the British Admiralty, namely, that such plates 
should resist, without serious cracking, five Holtz ar steel shot of 6in. 
diameter and 100 lb, weight, striking with the velocity of 1960ft. 
per second, These conditions, which are of exceptional severity, 
were satisfied in the case of both plates. ‘The back of the first 
showed, on examination, four small bulges, and one more con- 
siderable one, and was almost free from cracks, The back of the 
second, which has not yet been taken down, is believed to be 
equally good, except that one hole will appear in it where an extra 
shot—making six in all—that was aimed purposely as an experi- 
ment at an obvious local defect, jast got its fragments into the 
backing, All the five other shots were destroyed, leaving only 
shallow indents, and, with the exception of a few superficial hair 
lines, the plate was not cracked. The results of the trials, says 
the Times, were considered to be very satisfactory. 


A new cable recorder has been invented by M. Ader. 
It consists, says Natvre, essentially of a fine wire stretched ver- 
tically in a magnetic field created by a strong horizontal electro- 
magnet, the poles of which surround the wire. ‘ae currents from 
the cab'e traverse the wire, which moves to the right or left— 
that is, towards the north or the south pole of the electro-magnet 
—according to their direction, A shadow of the wire is pro- 
jected across a slit, behind which a band of photographic 
paper travels, A black spot thus falls upon the paper, and as the 
wire moves to the right or left the movements are traced upon the 
photographic paper by the shadow of the spot, the result being a 
record similar to that given by the syphon recorder. The paper 
is developed automatically in three baths contained in a small dark 
chamber, and the signals are shown in white upon a black ground. 
As to the = obtained, 350 letters a minute, that is, about 
seventy words, have been recorded through the cable between 
Marseilles and Algiers, and 150 letters per minute have been 
recorded upon the Brest-New York cable, the transmitter being at 
St. Pierre-Miquelon and the receiver at Brest, 


Vicg-ApmiraL Sir G. S. Nargs, K.C.B., F.R.S., who 
succeeded the late Admiral Richards as acting conservator on the 
Mersey Conservancy Board, has made his report for the year 1896, 
From this it appears that in the dredged channel at the bar, with 
the exception of a small patch where a sounding shows 23ft. Qin. 
and three other patches, varying from 24ft. 6in. upwards, there 
were no soundings giving less than 25‘t. at low water, spring 
tides ; and as these depths approximated to those obtained at 
several other points in the main channel, the dredger was with- 
drawn in the month of November. Since the commencement of 
operations at the bar in Saptember 1890, 17,163,940 tons of sand 
have been removed, and since the commencement of operations in 
August, 1894, 4,851,150 tons hava been removed from the Queen’s 
Channel, while from the Crosbie Channel since Oztober, 1893, 
1,307,100 tons have been removed. Daring the year 1896 nearly 
5,500,000 tons of sand have been removed from the bar, 2 250,000 
tons from the Qaeen’s Channel, and upwards of 1.000,000 tons 
from the Crosbie Channel, by dredgers working &880 hours and 
removing 8,668,920 tons. In addition to the sand pump dredger, 
an eroder dredger has been employed on the bar. Last year 
during 50 hours the velocity of the wind exceeded 50 miles an 
hour. This happened on eight occasions, the duration of the gales 
varying from two to ten hours. The direction of six gales was due 
West, one W.N.W., and one W.S.W. In connection with the 
Manchester Ship Canal the report states that three tidal openings 
at Ellesmere Port, Weaver Estuary, and Runcorn have been 
closed, the work being completed by February last, so that from 
that time the whole of the tidal water has entered the canal at 
Eastham Locks, and is passed out through the s‘uices at Weaver 
Estuary and Old Randalls. The effect of this upon the currents 
in the canal, and on the quantity of dredging in the estuary 
channel, has not called forth any remarks from the acting con- 
servator. The traffic in and out of Liverpool continues to increase, 
and amounted to 48,777 vessels, an increase of 3921 vessels upon 
the record of 1895. Of these 42,604 used th Qaeen’s Channel, 
5480 the rock channel, the others finding the’r way up the Formby 


MISCELLANEA. 


A company has just been formed at Douai, with a 
capital of £68.000, to be known as the Société de Traction 
E.ectrique de Bateaux sur le Canal d’Aire et la Deule avec Exten- 
sion jasqu’é |’Escaut, 

Tue staff engaged on the Blackwall Tunnel have 
presented Mr. E. Moir, M. Inst. C.E , the engineer for Messrs. S. 
Pearson and Son, the contractors, during the construction of the 
tunnel, with a pair of handsome silver candelabra as a mark of 
esteem, and a souvenir of his association with this great engineer- 
ing triumph. 

A PROMINENT water-wheel manufacturer in San Fran- 
cisco, according to the Electrician, has recently contracted with a 
Kobe firm to supply three 500-horse power Pelton impulse water- 
wheels, to be operated under a head of 260ft. The water-wheels 
will be direct-connected to general electric generators, which will 
furnish power for an electric railway in Kobe, The contract was 
secured in the face of severe competition with prominent German 
and other European firm;. 


In these days when so much is heard of the superiority 
of German technical schools, it is refreshing to find one of the lead- 
ing Berlin technical colleges—the Kinigliche Techn, Hochschule, 
Charlottenberg—coming to this country for engineering appliances, 
We learn that Messrs. Holden and Brooke, Limited, of Manchester, 
have receivcd instructions to supply one of their steam dryers— 
Brooke’s patent—to the above school. It would seem that the 
British engineer is not so far behind the times after all ! 


Tue Russian Ministry of Finance has recently issued a 
report on the production of platinum in Russia, which is abstracted 
in the Chambers of Commerce Journal. That country stands first 
in the world for this production, forty times the quantity pro- 
duced by all other countries together being obtained there. In 
the year 1880 the quantity produced amounted to 64811b.; in 
1895 it reached 9708 lb. The production went on increasing up to 
last year, when it diminished on account of the wet weather in the 
summ>r, 


A DEPUTATION from the Mersey and Irwell Joint Com- 
mittee recently discussed with the Local Government Board the 
question of providing for Manchester a system other than filtra- 
tion through land. Ata meeting of the former, it was stated that 
one of the proposed schemes of artificial filtration would cost 
£275,000, in addition to which a sum of £120,000 would have to 
be provided tri-annually for the renewal of filters. These figures 
were so alarming that some members of the committee were dis- 
posed to revert to the culvert scheme, 


Ir appears that the trade of Marseilles has been 
decreasing forsome time past. In 1891 the total import and export 
business of that large Mediterranean port amounted to 
2,045, 800,000f. In the following year it decreased 198 million 
frances, and in 1893 the falling off against 1891 was nearly 
280 million francs. In 1894 and in 1895 the decrease was rather 
less marked, but in 1896 it amounted to no less than 282 million 
francs, The Marseilles trade has accordingly lost on an average 
250 to 300 million francs per annum, or one milliarde—200 million 
francs during the six years from 1891 to 1896, 


A motion brought forward at the last meeting of the 
Bristol Town Council to adopt the report of the Dock Committee 
in favour of constructing a granary and a jetty at Avonmouth, the 
first to cost £40,000, and the jetty to involve an expenditure of 
£4000, has been agreed to ; and the much-needed dati 
for the increasing grain trade of the port will therefore be shortly 
provided, A granary capable of holding 75,000 quarters is con- 
templated, and it is understood that this accommodation being 
assured, the ('anadian firm of Elder, Dempster and Co. will not 
only continue their already heavy shipments to this awakened port, 
but will put on six or seven vessels making Bristol their exclusive 
place of call. 


A RACE, for self-moving vehicles from Paris to Trouville, 
took place on Sanday last. Twenty-two motor cara of various 
designs and twenty-six motor cycles started from St. Germain, 
between 10 and 10.30 in the morning. The distance to Trouville 
is about 108 miles, and the motor cycle and car first in the Dieppe 
race were again first here—M. Jannin on his cycle doing the dis- 
tance under four hours, while M. Gille’s Hourgitres-Bollés carriage 
covered the 108 miles in 4 hours and 20 minutes. Twelve of the 
motor cycles arrived in less than six hours, and seven of the cars 
in the same time, but this great speed cannot be attained without 
risk, and M. Viette, who was riding a motor cycle, came into colli- 
sion with a heavier vehicle, and sustained concussion of the brain 
and smashed his jaw. 


Tue Statist, under the heading of ‘‘ Wealth Statistics,” 
records the fact that personalty to the amount of £76,956 has been 
left by Mr. William Cawkwell, of Marsfield-gardens, for many 
years a deputy-chairman, and previously general manager, of the 
Lond on and North-Western Railway. Mr. Cawkwell was 89 years 
of age. Mr, John Ramsbottom, C.E., 82, for many years at the 
head of the Crewe works of the London and North-Western 
Railway Company, left in personalty £133,765. Mr. John Noble, 
62, general manager of the Midland Railway, £35,725; Patrick 
Stirling, C.E , Great Northern Railway Engine Works, Doncaster, 
£118,750 ; Sir James G. Allport, 81, Midland Railway Company, 
£193,084; and Mr. Richard Christopher Rapier (Ransomes and 
Rapier), Victoria-street, engineer, under whose will there are 
bequests for charitable purposes and for the benefit of the work- 
peop'e of Ransomes, Sims and Co., of Ipswich, £52,990. Mr. 
Rapier’s age was 60. 

Tue vestry of St. Mary, Newington, have adopted the 
artesian well system tosupply the extensive and commodious public 
baths and wash-houses recently erected by them at Walworth-road, 
with the large amount of water daily required. One of the 
two wells which it was found necessary to bore has been already 
completed by the contractors, Messrs. Neil and Booth, of Peartree- 
street, Goswell-road, E.C., to a depth of 352ft. On testing the 
yield of water at this depth, it was found to be fully 5000 gallons 
per hour ; this amount was obtained with only a small reduction of 
head in the bore-hole. Pamps are being supplied by the con- 
tractors of their own make and special deep-well type, and much 
satisfaction has been expressed by the vestry at the excellent 
result of the boring. The water is fairly soft in character, and it 
will prove a good water for steam, boiler, and laundry purposes. 
It comes from the flinty chalk, and its purity is assured by a thick 
overlying ‘stratum of clay through which no surface water can 
penetrate. 


TuE late Government Geologist of Tasmania, Professor 
C. Thureau, described a very remarkable occurrence of gold and tin 
or2 in a paper recently read before the Geological Society of 
Australia. Mount Cameron, which is situated near the town of 
G'adstone, in the north-eastern part of Tasmania, is composed of 
granite, crossed by dykes of porphyry, which is capped on the 
southern and north-eastern flanks by metamorphic slate and sand- 
stone schists. Several gold-bearing quartz veins have been 
discovered in the schists, not far from the contact with the granite, 
a peculiarity of these veins being the resemblance of their filling to 
fine-grained grey to reddish quartzite. In the Royal Tasman vein 
the quartz became poorer in gold with depth, while cassiterite 
made its appearance, particles of gold and crystals of cassiterite 
being found in close jaxtaposition. The Engineering and Mining 
Journal believes that such an occurrence of gold and cassiterite 
has never been noted before, although a remarkable association of 
tin sulphide and gold and silver minerals is found in Bolivia, and 
the genesis of these Mount Cameron veins will be an interesting 
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men having given evidence, the inquiry was closed, 


channel, or across the sand banks, 


problem for geologists, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

P. 8. P. (Glass bottle machinery).—A letter lies at our office for this 
correspondent. 

J. R. (Preston).—You will find a full description of the Vyrnwy dam in 
Tue Enorneer for July lth, 1892. 

J. H. P. (Bradford) —The Watkin Tower is partly erected at Wembley 
Park, near Willesden. 1t was illustrated in Tue Enorneer, Sepvember 
8th, 1893, 

H. C. M.—We are unable to say which is the more powerful at sea, 
France or Italy. We believe that France is always rated as the second 
great naval Power. 

E. A. (Birmingham).—We do not recommend special engines or 
apparatus of apy kind. There are several gas governors in the market. 
We have no doubt that if you will apply to any good firm supplying 
gas fittings you can obtain what you want. 


INQUIRIES. 


FORCED LUBRICATION. 
Srr,—Can any one tell me who first used forced lubrication for stea 
engines ? R. 
August 17th. 





 LIGNOZOTE.’ 
Sir,—We sha'l be obliged if any of your correspondents can give us 
the address of the makers of ‘* Lignozote.” D. Hart anv Co, 
August 17th. 





MAGNESIA PIPE COVERING. 
Sir,—Can apy reader give us the name and address of the manufac- 
turer or agent of the ‘“‘ magnesia sectional pipe covering ?” 


Liverpool, August 18th. MAGNESIA. 





AMMONIA GAS. 
Srr,—Will any reader kindly inform me through your paper at what 
pressure ammonia gas turns liquid, at a temperature of 70 deg. Fah.? 
Manchester, August 3rd. E. 8. 





DEATHS. 


On the 13th August, at his residence, Oakworth House, near Keighley, 
Sir Isaac Hotpen, Bart., in his 91st year. 

On the 26th July, at London, Joun Hewson, of Messrs. Campbell and 
Hewson, Civil Engineers and Architects, Bombay. 

On the 13th inst., at Silverdale, Knight’s-hill, West Norwood, London, 
8.E., Ronert Foae, Mem. Inst. C.E., Mem. Inst. Mech. E., aged 75. 

On the 18th inst., at East Castle, Bridgnorth, Shropshire, ALLAN 
Witson, C.E., M. Inst. C.E., formerly of Public Works Department, 
India, aged 77 years. 

On the 14th inst., at 77, Belsize-road, London, N.W., very suddenly, 
Jane, the beloved wife of J. M. Steater, M. Inst. C.E., late of Bombay, 

d daughter of the late Lieutenant-General James Fitzgerald, Madras 

rmy. 

On the 10th June, of syncope, at Lokoja, West Central Africa, C. J- 
Prime, M.R.C.S. and L.R.C.P., Royal Niger Company, and late of 
Upper Tooting, aged $1, eldest son of the late C. Prime, M.I.C.E., 
Ceylon, P.W.D. 
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THE PROPORTIONS OF LOCOMOTIVE BOILERS. 


A commiTTEE of the American Railway Master 
Mechanics’ Association was appointed last year to 
investigate and report on the proper ratio of heating 
surface and grate area to cylinder volume for passenger 
and freight engines, whether burning anthracite or 
bituminous coal, and also the ratio which should exist 
between the size of cylinder and the length of the steam 
port. The plan followed was to make an analytical 
determination of the points in question, and compare 
the results with those obtained in practice. The report 
of the Committee is an elaborate document, illustrated by 
graphic statements of results of calculations. Unfortu- 
nately a great deal was assumed by the Committee, and 
we must therefore accept their conclusions as unproved. 
The assumptions may be true or they may not. Thus, 
for example, they take it for granted that the drawbar 
pull in starting a train is 201b. per ton. The pull drops, 
we are informed, as soon as the train has attained a 
low speed to 5]b. per ton. It is clear that these condi- 
tions may or may not obtain according to circumstances. 
Thus if when the train has attained a slow speed accelera- 
tion is still going on, the drawbar pull will certainly 
be more than 5lb. per ton. The plotted results of the 
inquiry, showing the proportions of American locomotives, 
go far to demonstrate the soundness of the opinion once 
expressed by Mr. Beyer, to the effect that ‘anything 
would do for a locomotive.” The general conclusions at 
which the Committee has arrived are, to say the least, 
meagre. We are told that the ratio of grate area to 
cylinder volume may be anything between 1 to 3 and 
1 to 9, according to the coal used—the former for bitu- 
minous coal and the latter for small anthracite. In the 
matter of heating surface thereis less range. For each 
cubic foot of cylinder volume there should be 180 to 200 
square feet of heating surface. This last should be some- 
where between 60 and 20 times more than the grate surface. 
The fire-box should represent about 10 per cent. of the 
whole surface. The ratio of tube length to outside 
diameter may be anything between 70 and 90. The 
steam port length in inches should be 10 per cent. of the 
area of the piston in square inches. Finally, the Com- 
mittee state that their deductions and calculations should 
always be used with discretion; and in every case the 
locomotive should be designed for the work it has to do, 
not merely accepting the general formule for all varieties 
of service without modification. 

The result of the inquiry appears to us to be quite 
out of proportion to the trouble and time expended 


jejune. Although the Committee considered the pro- 
portions of English locomotives, they refrain from ex- 
pressing any views about them, “ because of the difference 
in fuel used and other variations in the conditions, there 
was no attempt made to apply the analytical investigation 
as outlined to foreign engines.” It is, we think, much 
to be regretted that the Committee did not endeavour to 
arrive at some precise conclusion as to the absolute ratio 
that boiler surface should bear to cylinder capacity ; and 
no inquiry of the kind can be complete or satisfactory 
unless it takes into account the cylinder capacity per 
mile, the speed being reduced to a definite standard, as 
say 40 miles an hour for passenger and 20 miles an hour 
for goods trains. In no point of locomotive prac- 
tice is the greater diversity than we find in the 
proportions which the boiler bears to the cylinders. 
Before we proceed further it will be advisable, 
perhaps, to explain precisely what we mean. Each 
revolution of a pair of driving wheels represents four 
cylinders full of steam; let the cylinder volume be 16 
cubic feet per revolution, let the circumference of the 
drivers be 20ft., then the revolutions per mile will be 264, 
and the cylinder volume per mile will be 264 x 16 = 
4224. If the heating surface is 1000 square feet, we 
have one square foot for every 4°224 cubic feet of steam 
used per mile. The figures will suffice to explain our 
meaning. They do not, of course, represent the best or 
perhaps any practice. So far for a passenger engine. 
Next let us suppose that the wheels are 10ft. in cireum- 
ference. We have now a goods engine to deal with, and 
the cylinder capacity per mile will be double that of the 
passenger engine; but the speed being one half only, the 
quantity of steam required per minute or per hour 
will be the same for both engines. Twice as much 
steam will, other things being equal, be needed per 
mile, but only the same quantity per minute. This is 
the reason why goods engines appear to burn so much 
more coal than passenger engines. Under the conditions, 
should the same boiler and grate be used for both loco- 
motives? The answer is that, in practice, the goods 
engine usually has a slightly smaller boiler; but this 
does not cover the whole ground. The steaming powers 
of a boiler, other things being equal, depend on the 
draught ; will the draught be the same in both engines ? 
The number of exhausts per mile will be twice as great 
with the goods as with the passenger engine, but the 
number per minute will be the same. Of course, the 
changes may be rung in various ways on cylinder 
diameter, size of driving wheels, speed, and so on; but, 
in the long run, we come back to the fact that the same 
boiler will do for both engines, always provided that the 
time allowed for running a mile varies inversely as the 
diameter of the driving wheels; or, in other words, so 
long as the demand for steam is the same per 
minute, and this is approximately the ruling condition 
of railway traffic; and we might almost say that if we 
know the diameter of the driving wheels we can tell the 
speed of the trains. We could not only almost, but 
altogether do this if the loads were constant. This brings 
us up to the question, What is on any line, and for any 
particular class of traffic, the best size of boiler? We 
have only to examine the figures which abound in our pages 
to show that in this country we have for this no fixed 
rule, and never had; we have not even an approximate 
rule. To take extremes, we have anything between 
1100 and 1800 square feet for the same size of cylin- 
der ; and, again, we have cylinders 17in., 18in., and 19in. 
in diameter all supplied by boilers of the same dimensions. 
Everyone does what seems right in his own eyes in this 
respect. 

The amateur locomotive builder never ceases to insist 
on the necessity for big boilers. We go so far as to say 
that if the locomotive superintendent has a free hand, he 
ought to make his boilers too big rather than too small. 
But it is not quite so easy a matter to have a big 
boiler as may appear at first sight. A loco- 
motive engine boiler is very expensive, and its life 
is not long. The engine proper will last almost for ever. 
It does not wear out; but the boiler begins to wear out 
from the first day, and it is always wearing out to the 
last day of its life. It is not remarkable that the loco- 
motive superintendent who wishes to keep down running 
expenses, will try to get on with as small a boiler as he 
can. Nor is the cost of the boiler itself all that has to be 
considered. Weight runs up very fast as the boiler 
augments in dimensions, and this means bigger axles, 
stronger springs, and so on. In short,a nrach larger and 
heavier locomotive altogether. Now a little reflection 
ought to be enough to show that some relation should exist 
between the first cost of a boiler, the cost of its repairs, 
and the amount of work that can be got out of it. We 
have not space at present to go into detail, but we may 
point out that if a boiler is too small for its work, it may 
be so forced that it will be worn out more quickly than 
would a boiler of more generous proportions. Will it be 
better, to use Legree’s words, ‘“‘ To use up and buy more,” 
or to have a more expensive boiler and make it last 
longer? The question narrows itself down to this after 
all, What on any given railway is the most economical 
ratio between the cylinder capacity per mile and the heat- 
ing surface of a boiler? We do not ask what is the best 
ratio mechanically, but simply what on the whole is the 
cheapest type of boiler that can be used with any given 
pair of cylinders and driving wheels? It does not appear 
that the American Committee even dreamed of dealing 
with the questions submitted to them from this point of 
view. But it is really the question, and we suspect that 
most British locomotive superintendents, at all events, 
fully recognise its importance, and proportion their boilers 
accordingly. 

COLOMBO HARBOUR. 
Wuen the works designed by Sir John Coode con- 
verted the open roadstead of Colombo into a safe and 


commodious haven, the greater facilities it offered 
led to the transfer of the whole of the traffic from 





upon it. We have many vexed questions left wholly un- 





settled, and the statements actually made are trite and 


the old port of Galle to the new harbour. It is 
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184 THE ENGINEER 
now the place of call and interchange of trade be- | developed of late south of Madras, and as there seems to | instance, pays many thousand pounds to the insurance fund 


tween Eastern India, Madras, Calcutta, Burma, Sin- 


gapore, Java, Australia, and New Zealand, and may 
be aptly termed the ‘Clapham Junction” of the lines 


of steamers trading to the Eastern ani Southern seas, 
where the vessels of all the great companies—the Penin- 


sular and Oriental, the Messageries, the British India, 
the Orient, Bibby’s, Clan, City, and other lines—meet and 
exchange mails, goods, and passengers. The advantages 
of Colombo as a harbour, and its increasing importance 
as a port, at once lead to the conclusion that it has 
become only necessary to connect the railway system of 
Ceylon with that of India to establish it as the great 
centre of Eastern trade, and cause it to become the 
chief emporium for the produces and traffic of Southern 


India. 


The project of joining up the two railway systems 
has recently occupied the attention of the respective 
Governments of Ceylon and India, and we find that 


alternative lines from Colombo to Madras have been 
reported on by the engineers on both sides. Mr. E. J. 
Shadbolt, engineer-in-chief Madura and Paumben Rail- 
way Surveys, on behalf of the Madras Government, 
advocates the construction of a line on the narrow or 
metre gauge; while Mr. F. J. Waring, chief resident 
engineer of the Ceylon Railway Extension, chooses a 
type of permanent way similar to that adopted for the 
existing lines in Ceylon, of which the gauge is 5ft. 6in. 
Without entering into the warfare of gauges, the problem 
which primarily interests us, and on which the public 
may look to us for an opinion, are the engineering and 
financial possibilities of the scheme. In this direction a 
brace of difficulties present themselves. In the first 
instance, the only surveys that seem as yet to have been 
made for the lines of railway are little more than ‘‘recon- 
naissances,” so the estimates made of the works required 
are quite parliamentary; and secondly, we find that the 
only returns of the traffic, those given in Mr. Shadbolt’s 
report, are of a character highly hypothetical, no proper 
inquiry, as he himself states, having been made into the 
statistics on which the estimates are based. Mr. Waring 
does not enter at all into the traffic to be expected on his 
lines, nor indeed into the cost of any part of his scheme, 
except that of the works on the crossing of the Straits 
between Ceylon and India. Here, curiously enough, both 
he and Mr. Shadbolt, though adopting dissimilar con- 
structions and different gauges, are in close agreement 
as to the cost of the crossing, both estimating it to be a 
little over 28 millions of rupees. 

Of this part of the route, on which doubtlessly the 
greatest difficulty cf construction will occur, and the 
most risk of injury may be expected, few observations 
have been recorded, and no data as to the force and 
action of the waves and currents or the effect of the 
monsoon are available. It would be satisfactory to know 
more of the foundations, and that the line can, within 
economic limits, be kept clear of the sand-drifts, also that 
the surf or spray from the monsoon breakers may not 
injure or cause inconvenience to the passing traffic. 
Definite information, too, as to the sources whence the 
materials required in construction can be obtained is 
wanting. Therefore, on the whole, it is impossible for us 
to offer any satisfactory criticism of either the designs or 
estimates of this important section of the work, for a 
great deal of our knowledge of the conditions is vague, 
indefinite and conjectural. Mr. Shadbolt has given a 
rough estimate of the cost of his scheme, and has gone 
approximately into the sources of expectedrevenue. His 
results are not encouraging, for he estimates a revenue of 
only Rs. 23,43,000 on a capital expenditure of 487 lakhs of 
rupees. This he considers to be a good deal short of 
what is considered to be the minimum amount necessary 
to obtain a gross return of 8 per cent., equivalent to a net 
return of 4 per cent. on the capital expended. 

A communication received from Mr. J. Ferguson, 
editor of the Ceylon Observer, takes us more into the 
details of the railway schemes and traflic returns, and 
from his local knowledge we have clearer ideas on the 
subject; but even with this advantage we are unable 
to do little more than follow the lead of his strong 
advocacy of a direct line of narrow-guage railway 
between Colombo and Madras, as we have no oppor- 
tunity of examining the other side of the question. 
The fact that Colombo is a terminal port, and that a 
narrow-gauge railway along the West coast line con- 
necting with the Indian narrow gauge at Madura will in 
no way interfere with the existing systems of broad 
gauge in either Ceylon or India, are strong points in 
favour of the former; while to throw increased traffic on 
the already gorged section of the broad-gauge system 
entering Colombo would, it is considered, be highly im- 
politic. The alternative of a break of gauge at the 
crossing of the Straits is not to be contemplated. 

To connect Colombo with Madras on the narrow-gauge 
system, according to Mr. Ferguson, will require the con- 
struction of about 150 miles in the Island, 58 miles in 
crossing the Straits, and 100 miles in India, of new line 
to Paumben, the total distance being 650 miles, at a cost, 
as corrected by Mr. Ferguson, of Rs. 41,963,000. On the 
other hand, the broad gauge will require 132 miles of new 
line to be made in Ceylon, and 200 miles of new line, and 
thirty-eight alterations of old, in India to Palgaut, while 
the crossing of the Straits will be the same as before, and 
the total distance between Colombo and Madras will be 
821 miles, costing Rs. 52,640,000. This is a difference of 
over a crore of rupees and 200 miles of distance; so, 
if the figures prove to be correct, and we have no doubt 
they are approximately so, it will be a considerable weight 
in the balance between the two systems. It may be 
taken for granted that before long a connecting railway 
of one class or other will be constructed ; but, as owing to 
the unpromising financial returns recorded, it is very 
probable that the capital must be found under a Govern- 
ment guarantee. So we may expect the question of 
gauge will be settled on the grounds probably of general, 
military and strategic policy. It is to be remembered 


this drying up of the benefit fund must be taken into account. 


be ample room for both systems in Ceylon, we shall expect 
to see in the case before us the narrow gauge adopted in 
the first instance, the curves and masonry structures 
being, perhaps, designed with a view to future conversion 
to the broad-gange system if necessary. 


COMPENSATION FOR ACCIDENTS. 


CaREFUL inquiry which we have made in different 
quarters of the kingdom, north and south, east and 
west, all resu't in showing that extremely vague ideas 
prevail as to the effect of the Workmen (Compensation 
for Accidents) Act. Nor is this remarkable. The con- 
ditions of life in mines and mills and factories, and works 
of all kinds, are exceedingly complex. The intrusion of 
novel legislation into old systems of compensation and 
relief cannot fail to cause confusion in the first instance ; 
and no doubt the apathy with which the Act has been re- 
ceived is due not only to the fact that it does not come into 
operation for nearly eleven months, but to the prevailing 
uncertainty as to what its effect will be on the empluyer 
and the workman. Those of the former class whom we 
have consulted, asa rule reply that nothing of the kind 
was wanted cither by masters or men; that they have no 
idea how the Act originated, and that for the present they 
care very little about it; after experience has been 
acquired it will be time enough to denounce or praise it. 
The minority who have adopted a different attitude, 
denounce the Act, but admit that they have no precise 
figures to go upon. The workmen are as a rule by no 
means enamoured of the Act. They see a possibility of 
advantage, and a certainty of loss; whether the balance 
will be in their favour or not remains to be seen. On all 
hands it is admitted that the Act is a leap in the dark. It 
is not difficult, however, to forecast a few of its results, 
although it is impossible to predicate the full effects of the 
measure. 

Beyond all question the first effect of the Act has been 
to harden the hearts of the employers. About this point 
there is no doubt at all. On every side we have been 
told that since the men would rather have the law than 
generosity, they shall be taken at their word. The general 
public, and Parliament representing that public, appear 
to hold that the employer has never under any circum- 
stances done anything for the workmen; that charity and 
generosity are unknown to him; that he has paid a 
minimum wage extorted from him at the point of 
the knife, so to speak ; and that the wages being paid he 
cared no more for his men. This theory has been indus- 
triously promulgated by the leaders of the men, who must 
do something to earn their money. It has no foundation 
in fact. In all but the smallest establishments there are 
various benefit clubs and unions to which the masters 
subscribe largely. Examples of these are abundant. We 
may take one at haphazard out of several—a powerful 
coal and iron company in the Midlands. The men em- 
ployed, when laid up either by sickness or accident, draw 
101i. per day—that is 5s. per week—for an almost in- 
definite time. They have excellent medical attendance 
at all times for their wives and families free. Ifa miner 
is killed his widow can continue in the occupation of her 
house rent free until she marries or removes to another 
district, and she is supplied with coal free of cost. Of 
course these things in no way debar an injured man or 
the relatives of a deceased man from claiming legal 
compensation. In another instance, where a some- 
what similar system obtains, the employers administered 
funds subscribed to by both masters and men. The 
agitator came among them and stirred up the men to 
demand a share in the administration of the funds. The 
employers willingly consented. A joint committee was 
formed, and it was found that the fund was in debt to the 
firm several hundreds of pounds. This was an unex- 
pected revelation to the men. A few years’ working 
of the committee has wrought such a change, that the 
benefit fund, instead of being in debt, has £600 to its 
credit—a result due to the fact that, whereas the em- 
ployers were generous and paid claims somewhat freely, 
the workmen on the committee knew nothing about 
generosity, and sifted claims, and gave as little as pos- 
sible. Now, the firat effect of the Compensation Act will 
be to cause the employers to button their pockets, and to 
withdraw all aid from the clubs. The Compensation Act 
leaves the sick and the women and children out in the 
cold—it takes no account of them. The employers say— 
and naturally say—that the Compensation Act has 
altered all the relations of life between employer and 
employed; that both parties must make the best of 
it; and that, inasmuch as the men have in the 
first place, by the aid of their Unions, got the 
highest possible wages, and now insist that they 
shall be compensated by the employer for injuries 
which he has done nothing to bring about, the men 
must be content with the pound of flesh which the law 
gives them, and shall not have anything else. We are not 
surprised at this—we cannot blame anyone. Possibly, 
on the whole, the men will be better off than before, but 
we have grave doubts on the subject. Is it, for example, 
likely that the men employed by the London and North- 
Western Railway Company will have cause to rejoice? 
At the last half-yearly meeting Lord Stalbridge, the 
chairman of the company, said, ‘‘ Most of his hearers 
would have noticed that the Workmen’s Compensation 
Bill had now become an Act, and they had had seriously 
to consider the effects of that Act not only upon their 
finances, but on their own insurance society, which was 
acting exceedingly well. He was very sorry indeed that 
the effect of the Act would be that the society must come 
to an end. It could not exist concurrently with the 
Government Act.” The policy of this company will be 
the policy of all. Private help will be wholly superseded 
by legal compensation. 

It will be seen that in trying to arrive at an estimate 
of the cost of the Act to any firm or company in particular, 


to which Lord Stalbridge referred in hig speech, J] 
would occupy too much space to give particulars of Pe 
operations of this Society. It must suffice to cay that it 
is only one of three benefit societies to all of which th, 
company contributes large sums. It was founded in 
1871, and its object is to provide for every member of the 
wages staff, except the locomotive department, pecuniary 
relief in cases of temporary or permanent disablemen} 
and death by accident during the discharge of the 
sufferer’s duties on the railway. The company pays fiye 
sixths of the whole premiums. The payments ayer . 
over £30,000 per annum. The locomotive men have 
special fund of their own, to which the company con. 
tributes large sums, and there is besides a pension fund 
for drivers and firemen, to which the company contributes 
over £4000 a year. These various sums may be used ag 
a set-off to the outlay incurred under the new Act, and 
no doubt this system of set-off will be adopted all oyey 
the kingdom. Thus it will be seen that the Working of 
the Act cannot be all clear gain to the men, nor will it be 
all dead loss to the masters. 

We have found that one stipulation in the Act jg 
especially unpopular with the men. It is that unless the 
injury incapacitates the man for a fortnight he can claim 
no compensation. A man may be injured and laid up 
for twelve days and yet get nothing. If only he were 
laid up a couple of days more he could claim compen. 
sation and get paid. This is regarded as a great hard. 
ship. It is looked upon as a highly objectionable enact. 
ment by the medical men, who are placed in a very 
difficult position; indeed, it supplies a most eflicient 
stimulus to malingering. Here, for example, is a very 
common case-—an every-day case in fact. Two men are 
lifting a heavy weight, one of them slips or gives way, 
and the whole stress is thrown on the other man, who 
‘‘ricks" his back. The pain is very severe, the sufferer 
is wholly incapacitated, but there is no external sign, 
and the doctor has to take the man’s word for his suffer. 
ings. It is next to impossible to detect malingering in 
such cases, and the man is almost certain to get the 
benefit of the doubt. 

A point of much interest must not be overlooked. 
Many firms have attempted to effect insurances to 
protect themselves, but without success. No company 
will insure, because the actuaries are quite unable as yet 
to form any sound idea as to the amount of risk. That 
will, of course, vary with the conditions of employment, 
and it is highly desirable that statistics should be collected 
and made public as soon as possible. No doubt a great 
deal of the much needed information exists in the books 
of various companies. Possibly we shall not be very far 
from the truth if we say that the sum to be paid for com. 
pensation in well-managed engineering shops will reach 
£1103. per head per annum. Thatis to say, for a works 
employing 1000 hands the cost for compensation would be 
£1500 a year, or, roughly, one extra week’s pay for each 
man. As the Act does not come into operation until July 
1st, 1898, there is perhaps time enough for the insurance 
companies to calculate their tables. It is probable, 
indeed, that we shall see several insurance companies 
started within the next twelve months. There is nothing 
in the Act to prevent the employers from protecting them- 
selves by insurance, and we have not yet spoken to an 
employer who does not intend to insure as . »on as he can 
meet with a solvent company to take his premiums. As 
to who will ultimately pay these premiums there can be 
no manner of doubt. As we have already pointed out, 
they will be paid by the public in part and by the 
men in part. The masters cannot afford to pay more 
than they have paid hitherto. The idle, careless, 
unhandy, “unlucky,” or drunken man will have to seek 
another country or the workhouse. The employer can 
by no means afford to keephim about his works. The 
elderly man, too, will be among the first to be discharged 
when work becomes slack. There will be more discipline, 
more regulation, more caution ; all good things in them- 
selves no doubt, but likely to be extremely unpopular in 
the first instance, yet they cannot possibly be more un- 
popular, we think, than the Act which has called them 
into existence. 
ee es 


IRON TRADE ASSOCIATION AND BOARD OF TRADE. 


AN annual export business of about £40,000,000—forty 
millions sterling—is done by the iron, steel, and allied indus- 
tries. Very reasonable, therefore, was the recent request by 
the Iron Trade Association to be represented on the Com- 
mercial Intelligence Committee, which has been appointed 
by the Board of Trade “ to consider the best means of bring- 
ing to the knowledge of the home trades the information 
furnished by consuls, and by agents-general and other repre- 
sentatives of the Colonies and India, as to the supply and 
demand and other conditions of the markets in their respec- 
tive districts.’ The Board of Trade have, however, politely 
refused the application, on the ground that it “has been 
found impossible to give separate representation to parti- 
cular industries, however important, without increasing the 
siz2 of the Committee to an extent wholly undesirable,” but 
intimating that representatives of the Association may pro- 
bably be called as witnesses. It seems a pity the Board of 
Trade could not have found a place on the Committee for one 
or other of the nine members of Parliament who are included 
in the Association’s Board of Management. The iron and 
steel industries are really the backbone of our industrial 
organisation as pre-eminently a manufacturing nation, and 
upon their welfare must largely depend the competitive con- 
ditions of our vast shipbuilding, marine engineering, loco- 
motive and stationary engine building, boiler-making, 
machine tool constructing, foundry, and other collateral and 
allied industries. A similar reply to a similar request has 
been received with respect to the Commission of Inquiry, 
the appointment of which is now under the consideration of 
the Board of Trade, with a view to the development of the 
trade of the United Kingdom with the South and Central 
American States. In fact, as to this last matter, it seems 
that “it is doubtful whether more than one commissioner 
will be sent out.” The value of the exports of iron and steel 











that the narrow-gauge system has been extensively 


The London and North-Western Railway Company, for 





to these countries last year was about 2} millions sterling. 
If only one man is to be sent out, instead of expert repre- 
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— 
sentatives of at least one or two leading trades, he had 
probably better stop at home. 


SECRETS IN THE DOCKYARDS AND ROYAL ORDNANCE 
FACTORIES. 


A writer in the Times of the 14th inst. calls the autho- 
rities of the Admiralty and of the War-office to task for the 
readiness they are supposed to display in showing foreigners 
the details of manufacture of our warlike stores. ‘ In- 

uirer,” the writer of the letter, does not seem to have 
inquired much into his subject, or he would hardly have 
overlooked the fact that it is the ecttled policy of the 
(jvernment to order a large proportion of our ships and 
ordnance stores from private contractors, so that the observ- 
ance of secrecy is, for that reason, out of the question. 
Besides this circumstance, it is well known that very large 
bodies of visitors pass through the dockyards and factories 
every day, and that those who wish it can easily see in detail 
any manufacture which specially interests them, and it is 
obviously impossible to prevent information that may be 
thus acquired from being communicated to foreigners, even 
were it possible to exclude foreigners from getting in with 
other visitors, who often come in large bodies. As far as our 
own observation goes, the only processes which are not shown 
to the general public are those connected with the handling 
of explosives, and that, simply, because there is a certain 
amount of danger attached to them. Whether it is wise of 
the Government to employ contractors or to allow swarms 
of visitors to pass through the national workshops is quite 
another question; but as long as the practice prevails it is 
obviously absurd to talk of keeping anything secret, except, 
erhaps, very small manufactures, which might be carried 
on in secluded buildings, It is rather out of date to find the 
pugbear of secrecy again arising out of high explosive shell, 
the nature and mode of preparation of which are thoroughly 
well known to experts all over the world. 


IRISH RAILWAY WORKING. 


Aw analysis of the accounts of the Great Northern Railway 
of Ireland shows that whilst the receipts of the company rose 
by about £16,066 last half year, there was an enlargement of the 
expenses by over £17,000 for the same time. That wasa gain 
in the receipts on nearly every item, and in expenditure there 
was a similar feature. For instance, taking one or two of 
the great spending departments, we find that the cost of 
materials for maintenance of way, &c., increased by nearly 
£3500, and that considerably more was spent on repairs of 
roads, bridges, &c. In locomotive power, coal and coke cost 
nearly £2000 more ; and in the two departments named there 
was an increased cost of nearly £9000. It is noteworthy that 
on the line in question there was little or no increase of 
moment in the total sums paid for wages. Last half-year 
the sum paid was £20,558 for wages in the maintenance of 
way, &c., whilst a year ago the sum was £20,571. Andin 
locomotive power the cost for the six months was, for last 
year, £14,168; and for the same period this year, £14,785. 
There is apparently the continuance of low rates of wages in 
the total, though there may have been considerable fluctua- 


tion in the portions of the items. It is possible, however, [ 


that the better working that has in the last few years been 
introduced on the chief Irish lines, and the great improve- 
ment that has taken place in the lines and in the rolling 
stock, are tending to an economy that is in contrast with the 
change in the English railways generally. As we have seen, 
other items of cost cause the working expenses to grow fully 
as rapidly as has of late grown the revenue. 


BULLET-PROOF CLOTHING, 


THE question of bullet-proof clothing is again being con- 
sidered in America. The latest inventor is a man of con- 
siderable courage and confidence. His name will in all 
probability go down proudly to posterity. For the moment 
we forget it ourselves. He having wrapped himself up in 
a few folds of his impregnable toga, and feeling himself as 
safe as a recent royal combatant, protected by a righteous 
cause and stout brass trouser buttons, expanded his chest to 
the ball of the most powerful American rifle. The bullets 
flattened out like lead, and he-who’s-name-is to-go-down-to- 
posterity did not even feel the necessity of retiring to apply 
ointments, 

To mollify th’ uneasy pang 
Of every honourable bang.” 
Hitherto the inventor in this direction has not met with 
success. The cloth he produces is too good. When it 
is a matter of cutting button-holes with the electric arc, 
and stitching with the aid of diamond drills, and when the 
wearer has to be bent cautiously with a handspike, one feels 
that too much has been accomplished. The inventor is 
before his age. Perhaps the new pelt is not of such 
obdurate material as its predecessors. Perhaps Mr. Maxim 
will not be called upon again to show that it is steel in a bag; 
perhaps it will not be death-doing from its heat and heavi- 
ness; perhaps it will be useful. We shall be happy to pro- 
phesy to our readers as soon as we know definitely ourselves. 


THE JONAGE CANAL. 


Tus undertaking, which is one of the most important 
works in connection with the main arteries of internal navi- 
gation in France, is now rapidly approaching completion. It 
has already been fully described and illustrated in Tur 
ENGINEER, June 7th, 1895, and May 29th, 1896, so that we 
have only now to refer briefly to a few additional particulars, 
which will not be, we venture to think, without interest to 
our readers. One of the principal objects of the project was 
to supply to the large commercial centre, the town of Lyons, 
some 10 to 16-horse power, as“a general motive force utilis- 
able for a variety of purposes. Among the chief of these may 
be included haulage on tramways, electric lighting, and 
the sale of motor power to the numerous weaving factories 
established in the city, which have hitherto been to a con- 
siderable extent dependent upon hand labour. The original 
motive power was obtained by the deviation of a branch of 
the river Rhone, and in order to maintain adequate com- 
munication between the opposite banks it was necessary to 
build ssven or eight bridges. The three principal of these 
are the bridge of Décines, that of La Sucrerie, and that of 
L’Herbens, which possess some features in their construction 
which we may revert to on a future occasion. 





SHORT NOTICE. 

The Mining Manual for 1897 ; containing Full Particulars cf 
Mining Companies, together with a List of Directors of Mining 
Companies, and a Directory of Secretaries. Ninth year of pub!ica- 
tion, By Walter R, Skinner. London: 26, Nicholas-lane. Price 
153.—The rapid increase in the interest taken in mining during the 





last ten years is well exemplified by the book before us, whichis a 
form of detailed directory of all registered mining concerns. The 
following quotation from the preface is a fair statement of the con- 
tents of this stout volume, In the first volume, in 1887, of The Mining 
Manual, 830 companies were dealt with. The notices of mines occu- 
pied 494 pages, and the directory of mining directors 38 pages. The 
present edition consists of 1544 pages—188 more than the 1896 
volame—and contains notices of 3216 companies, 1012 of these 


notices now occupy 1332 pages; and the directory of mining 
directors, 163 pages ; with «n additional 36 pages of directory of 
mining secretariee, We imagine such a book as this must be 
simply invaluable to all persons interested in any way in mines, 


BOOKS RECEIVED. 
Belfast Meeting. No. 3. London: Pablished by the Institution. 

The Glasgow and West of Se:tland Technical College : Calendar 
Jor the Session, 1897-98. Glasgow: Printed for the College by 
Robert Anderson, 22, Ann-street. 1897. 

Journal of the Chemical Soziety: Supplementary Number, con- 
taining Title Pages, Conterts, and Indeves. 1896. Vols. Ixix, end 
lIxx. (Parts 1. and If) London: Garney and Jackson. 

The Elements of Cotton Spinning. By John Morris and F. 
Wilkinson. With a preface by Sir B. A. Dobson, C.E., M.I.M.E. 
With numerous diagrams. London: Longman, Green and Co, 
1897. Price 7s, 64. net. 

Lectureson Explosives: A Course of Lectuves Prepared especially as 
a Manual ard Guide in the Laboratcry <f the United States 
Artillery School. By Willoughby Walke. Sscond edition, revised 
and enlarged. First thousand. New York: John Wiley and 
Sons. London: Caapman and Hall, Limited. 1897. Prica 
4 dols. 








MEAN PRESSURE INDICATOR FOR HIGH 
ROTATIONAL SPEEDS. 
By Professor W. Rirrer. 

In our report of the recent proceedings of the Mecha- 
nical Engineers we spoke of an indicator for high-speed 
steam engines devised by Professor Ripper, from whom 
we have now received the accompanying drawings and 
description :— 

The indicator diagram obtained from an engine running 
at high rotational speeds is usually a very imperfect record 
of what actually takes place in the engine cylinder, even 
with the best of indicators of the ordinary type, owing 
chiefly to the error introduced by the inertia of the moving 
parts of the indicator. This error increases as the speed 
increases, and for torpedo boat, electric light, and other 
high-speed purposes, a statement of the indicated horse- 
power is accepted as approximate only, and in many cases 
the attempt to obtain it is practically abandoned. 

For many reasons the abandonment of the indicated 
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Fig. 2—HIGH-SPEED 


horse-pswer unit of mzasurement is much to be regretted, ; 
and with a view to solving the problem of obtaining the | 
mean effective pressure on the piston at all speeds, however | 
high, the instrument here described has been devised by the 
writer. 

The arrangement will be understood from Figs. 1 and 2. 
The instrument consists of two barrels, in each of which 
w>!e a pis'on valve over ports in the barrels. The barrels 
are each surrounded by a chamber, to which is connected a 
| pressure gaug ) for recording the pressure of the steam enter- 
, ing the chamb2r. The valves are arranged to work so that 
the chamber s irrounding one barrel is connected continuously 
with the stean side of the piston only, while the chamber 
surrounding t 1e other barrel is connected continuously with 
the exhaust side of the piston only, The mean pressure in 
the first chamber is the mean pressure on the steam side of 











being newly registered concerns since the last issue, The mine | 


Institution of Mechanical Engineers, Proceedings, July, 1896. | 





| the piston ; and that in the second chamber is the mean 
| pressure on the exhaust side of the piston. The pressures in 
| the respective chambers are recorded by a pressure gauge 
| attached to each chamber, the oscillations of the finger of 
the gauge are reduced to a minimum by throttling down the 
gauge cock, as is now done with the gauges on the receivers 
of compound engines, and with vacuum gauges. 
Instead of two separate gauges a single differential pres- 











Fig. 1 


sure gauge may be used, as shown in Figs. 2 and 3, from 
which the average pressure difference on the two sides of the 
piston may be read directly. The higher the speed of the 
engine the less the angle of the oscillation of the gauge pointer, 























ENGINE INCISATOR 


and the less need for throttling the gauge cocks in order to 
read the M.E.P. 

The action of the valve is as follows:—M V is the main 
steam valve, and E V is the exhaust steam valve. The pipes 
leading from each end of the engine cylinder are so arranged 
that each connects one end of one indicator barrel with the 
opposite end of the other barrel, as shown by the arrows. 
The valves are shown in mid-position, which is their correct 
position when the engine piston is at the end of its stroke. 
Both valves move together, and are worked by the same lever. 

Suppose steam admitted to the top side of a vertical engine 
cylinder when the piston is at the top of its stroke, then 
admission steam enters the instrument at A and B, and 
steam from the exhaust side of the piston enters at.C and D. 
The valves M V and E V now move downwards—see Fig. 1— 
uncovering their respective ports, and communicating the 
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admission steam pressure to the forward pressure gauge, 
F.P.G.; while at B, the port being shut, no steam from this 
side of the piston can influence the exhaust pressure gauge, 
E P.G. Meanwhile, the steam from the exhaust side of the 
engine entered the instrument at Cand D. At C the port is 
closed, aud there is no connection with the forward pressure 
gauge, F.P.G.; while at D the port is open, and direct com- 
munication is made between the exhaust steam and the 
exhaust pressure gauge, E.P.G. In both cases the respective 
ports are open during the full stroke of the piston. On the 
return stroke the admission steam and the exhaust steam 
again communicate directly with their respective pressure 
— throughout the whole length of the stroke. 

The piston valves of the indicator are without lap, and they 
may be worked by a lever connected with an excentric set 
90 deg. ahead of the engine crank, or by an equivalent motion 
which may be easily obtained without an excentric, in an 
engine having the main cranks at right angles. The iostru- 
ment may be made to run continuously, as there are no 
working parts to get out cf order, or it may be made to record 
a continuous mean pressure-line on a continuously rotating 
drum. 








THE ABANDONMENT OF YORKSHIRE 
COLLIERIES. 


A sTRIKING and forcible illustration of the vicissitudes 
attending the coal trade is furnished in a return recently 
issued from the Home-cffice, of plans of abandoned mines 
deposited, as well as plans transferred from the late Mining 
Record cffice. The return is corrected up to the close of last 
year, and is most interesting and valuable to persons in- 
terested in the coal trade, and investors in mining property. 
Taking Yorkshire as one of the most important coal-producing 
counties, the return shows that in twenty-three years, or less 
than a quarter of a century, over 400 mines have either been 
worked outorabandoned. For themostpart themines have won 
the various thin coal seems, and have either been worked out 


cr abandoned becau:e they could not be worked to a profit. | 


From the year 1874 to 1882 137 mines were abandoned; many 
of these were started when the coal trade was in its prosperity, 
and had to be abandoned when prices became normal. As 


an instance of what took placa it may be stated that in 1873, | 
Mr. F. N. Wardell, her Majesty’s Inspector of Mines, received | 


notice cf 30 new collieries which had been opened cut, and in 


the same year notices were served upon the same gentleman | 
cf 97 pits which were to be commenced. The return shows | 
that of the 407 mines abandoned since 1873, 257 have | 


been set down for more than ten years. It is most interesting 


to note that, notwithstanding the fact that over 400 collieries | © 


have been closed, not only the output but the number of 
persons employed have materially increased. In 1873 the 
number of persons employed numbered 57,523, whilst last 
year there were 89,790 engaged in the trade—an increase of 


32,267. The minerals raised in 1873 were 15,311,778 tons, | 
against 23,939,059 tons, or an increase of 8,627,281 tons. | 
Amongst the mines which have been abandoned are Denaby | 


Main, where an explosion occurred in 1849, and seventy- 
five persons were killed. The four seams worked at 
Lundhill were finally abandoned jin 1894 and 1895. The 


colliery was the scene of a bad explosion in February, | 


1857, when 189 lives were lost. The O!d Oaks Colliery, 
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| where 334 persons were killed in December, 1866, and th, 
| Swaithe Main Colliery, the scene of a great disaster in 1875, 
| when 143 lives were lost, are amongst the abandoned mines 

The list is a reminder of the changes. which have come over 
| colliery property in the county, for many large concerns 
| although not abandoned, have had to be greatly modified in 
| regard to their capital to enable them to work. The two 
| collieries formerly belonging to the Industrial Coal and Tron 
| Company, Limited, floated in the year 1872 with a capital of 
| £50,000, rank amongst those closed. The Dodwarth and 
| Silkstone Coal and Iron Company, Limited, whose collierieg 

at Dodwarth have been closed for a long time, wag 
floated with a capital of £300,000. The Thorp’s Gauber 
Hall Co'lieries, Limited, afterthe bulk of the capital, £100,009 
had been lost, passed into the hands of private owners, after 
being put up by auction and withdrawn when £18,000 had 
been bid. The South Kirby Colliery, which is now set down 
owing to a dispute with the men, was put up by auction, and 
not a single bid was recorded, although the former owners 
had expended £77,000 in sinking operations. These, ang 
other cases which might be mentioned, together with the 
circumstances under which some of the mines in the list had 
to be abandoned, go to show the hazardous nature of the 
ownership of colliery property. 








SOME BOILER-MAKING MACHINES, 


In connection with the gathering of the Mechanical 
Engineers at Birmingham, a visit was paid by a number of 
the members to the boiler works of Messrs. Edwin Danks 
and Co., at Oldbury. These works are already supplied with 
certain machines of more or less novel description, and are 
within a short time to have erected more machines of similar 

| natures, but fitted with the improvements which the expe. 
rience of a few years has suggested. The accompanying illus. 
trations of these tools will, we think, be appreciated by our 
readers. They are all made by Messrs. Campbells and 
Hunter, of Dolphin Foundry, Leeds, and alike in design and 
workmanship, reflect great credit upon the makers. The first 
is a circular planing, slotting, and drilling machine. It is 
made especially for dealing with boiler plates after they have 
been bent into circular form. The usual practice, as our 
readers well know, is to plane the edges and ends of the 
plates in long special planing machines. Not only is a 
great deal of space taken up by the machine itself, but a 
large amount must also be given in which to turn and 
handle the plates. To obviate these objections Messrs, 
Campbell and Hunter have introduced the design illus- 
trated. The plates in this case are, as we have stated 
above, treated after they leave the rolls. As will be 
readily gathered from an inspection of the illustration, the 
machine consists essentially of a horizontal circular plate, 
9ft. in diameter, which is caused to rotate by a powerful 
worm gearing. On it are fixed a number of dogs or carriers 
—six in the machine illustrated—which are moved outwards 
simultaneously, and support the boiler course by friction, 
the lower edge being raised sufficiently above the bed-plate to 
| allow the ivsertion of the cutting tool. The top edge of the 
plate is planed at thesame time. It will be noticed that the 
two compound saddles on the column can be raised and 
lowered by a vertical screw, so that plates of various sizes, 
up to 6ft. wide, may be treated. Arrangement is also made 
by which the column can be moved axially, so that circles of 
sizes between 5ft. and 9ft. diameter come within the scope of 
the machine. By throwing the worm gear which revolves 
the table out of action, and putting this vertical screw in 
gear, the machine is converted into a slotting machine, and 
the edges of the boiler course being forced open, can be 
slotted. For this purpose the upper saddle is moved to the 
top of the column out of the way, and the bottom saddle, 
which is fitted with a swivelling tool-box, is alone used. 
Moreover, on the side of the pillar are two small drilling 
machines, with which the tacking holes, rivet holes for 
mounting, &c., can be drilled. 

The machine, regarded as a whole, is admirably adapted 
to its requirements, and the method of working on a plate 
which has been bent into form so that space is saved, strongly 
recommends itself. There are other points, with regard to 
the setting, manipulation, accuracy of work, &c., on which 
we need not dwell, as they will at once be evident to all 
machine users. The actual machine from which the illus- 
tration is taken will deal, as we have stated, with plates up 
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to 6ft. wide, and bent to from 5ft. to 6ft. diameter. Its total A NEW SOUTH WALES REFRIGERATOR. previously to attaching the invention, the exbausted air could 
weight is about 19 tons. The construction of larger machines — never be reduced below 15 deg. Fah The circulating water 
is, we understand, being contemplated. Tuer accompanying illustrations illustrate a refrigerator, | to the ordinary coolers ranged from 75 deg. to 80deg. Fah., 


The second machine we illustrate is designed to plane the | working, it will be seen, somewhat on the cumulative cold and the compressed air, as it left the water coolers and 
edge of boiler ends and to cut out the circular and oval system, which has been applied in practice by Messrs. | entered the special cooling pipes, was 80 deg. Fah.; the com- 
holes with which they have to be furnished. The principal Blackall and Alsop, of Newcastle, New South Wales, who | pressed air was 501b. per square inch above the atmospheric 
point to observe is its very massive construction. The cross have patented the system in this and other countries. They | pressure, and was exhausted at atmospheric pressure. Only 
beam is carried by two stiff columns, which are bolted to a claim an improved method of cooling the compressed air or a short thermometer registering to 10 deg. below zero, Fah., 
heavy triangular bed-plate on which the plate to be operated gas by employing the whole of the expanded air or gas to act | could be introduced to the exhausted air passage, and after 
on is laid. When turning up | a three hours’ continuous run the mercury had entirely dis- 
the edge of a plate, the table | appeared into the bulb and appeared to be frozen, and the 
is caused to revolve by worm we @) | exhausted air was quite as dry as advisable for storage room 
gearing; one of the tool holders | purposes; the temperature of the compressed air, a8 it left 
upon the double arm being | the special drying tubes and entered the expansion cylinder, 
used, whilst the arm is rigidly | was 39 deg. Fah. : : ’ 
held in position by a bracket The machine with which this test was made had the inlet air 
rigidly bolted upon the under- | valves to the expansion cylinder on the opposite side to the ex- 

haust valves. The machine had previously done satisfactory 


side of the cross slide. When cag : . : 
cutting out round or oval holes, work, and the chief object in applying the special drying tubes 


which can be done in any part 
of the plate, the table is at 
rest, thespindle and double arm 
revolve, The cutting-out spin- 
dle is carried by a strong 
saddle, is balanced and driven 
by worm-wheel and worm ; the 
saddle is worked upon a bottom 
slide for taking the wear; is 
coupled to a dummy saddle for 
varying the amount of oval, 
and is movable on the cross- 
slide, self-acting either way. 
Each end of the double arm 
carried by the spindles is fitted 
with an adjustable tool holder, 
both being used when cutting 
round holes, and one when 
doing ovals. For the latter 
purpose the saddle is caused to 
move backwards and forward 
at the same time that it re- 
volves by a crank and connect- 
ing-rod. 

We also give an illustration 
of a set of vertical bending rolls, 
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| was to get rid of or prevent the great deposit of snow that was 
made in the exhausted air passage, especially in hot weather. 
| The chilling effect of the apparatus on the exhausted air was 
greater than expected. After the three hours’ run there was 
| only a fringe of dry snow beyond the drying tubes. 
| in the application of this invention to the small machine 
| just referred to, the compressed air was simply led through a 
| 1fin. bent iron pipe laid in the bottom of the snow box, 
| which was deepened for the purpose. The length of the pipe 
| was only 4ft., and arranged as shown in sketch. Our engraving 





with four rollers, two for v represents the snow box with the drying pipe at the bottom. 
driving and two ‘for setting BLACKALL AND ALSOP’S REFRIGERATOR ‘The compressed air from the ers nee enters by the 
up, such as Messrs. Camp- | pipe E, and passes on to the expansion cylinder from the end 


bells and Hunter are now making for Messrs. Galloway's, | on it on its passage to the chambers from the expansion | >." At the U bend a drain cock is attached for draining off 
Limited, of Manchester. This type of machine is made | cylinder, together with any ice or snow that may be present | the condensed moisture from the compressed air. The end 
for bending the long plates now used, and is far more | with the expanded air. It will be understood that we express | of the snow box at A receives the exhausted air direct from 
convenient for that purpose than the horizontal form. It | no opinion of any kind as to the substantial novelty or the | the expansion cylinder, and it passes on to the refrigerating 
will bend to a circle without leaving any flat at the end ofthe | reverse of the invention. We publish it because the system | chamber from the end B. 
plate, and the front roller can be taken out for removing the | is in practical use, and, as we understand, with very great) In the accompanying engraving A is the arrangement for 
ring when bent. success, in New South Wales. | compressed air machines, and B is the arrangement for 
As to the results obtained, we give the following particu- | ammonia compression machines. In Fig. A, Lis the cold 
lars as we have received them. A test made with a small | expanded air passage to cold store chambers ; H, the machine 
Tae Government of Victoria is offering a bonus of | machine discharging 1500 cubic feet of air per hour was as | exhaust valve; W, well for patent pipes, and xx patent pipes ; 
£1000 for the invention of an ‘efficient and not too costly method | follows:—The atmospheric temperature was 93 deg. Fah. in | m the inlet pipe-box, R the return box, and the outlet box; 
of ventilating mines, ’ ‘ the shade. and the machine had not been used for a week; '.M, inlet pipe from compressor and water coolers to patent 
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pipes; N, return pipe from patent pipes to expansion cylin- 
der ; K, trapped drain pipe from well W; F, drain pipe and 
cock from patent pipes; P, exhaust port of machine; and 
I, insulating material. In Fig. B, 8 is the liquefied gas pipe 
from compressors and water coolers; 5, the expansion pipes, 
cooling chamber, or brine ; 3, stop valve on gas pressure pipe, 
and 4, expansion valve; 10, enlarged part of expansion pipe ; 
1L and 13, double pipe, forming annular space 12; 7 and 


14, expanded gas space, leading to pipes 5; 9, pipe from | 


expansion valve; 6, expanded gas returning to compressor. 
A coiled pipe may be used in place of the double sleeve pipe. 
11, 13, and pipes 9 and 9 should be well insulated. 








A PORTABLE RECORDER FOR TESTS OF 
METALS.* 
By Mr. G. C, HENNING, New York. 

WHEN it is desired to know all about the working of a steam 
engine, to study the working of the steam valves, piston, clearances, 
&:, the indicator is usad; this gives a record on rectangular 
co-ordinates of travel of the piston, and to the steam pressures 
throughout the complete cycle. Similarly, if it were possible to 


design an instrament like the indicator in its accuracy, portability, | 


and universality, to record the bshaviour of materials from 
bezinning to the end of the test, it ought 
to be of general utility for it, and its 
introduction ought to be comparatively 
easy. It should be complete in itself, 
readily and quickly applicable to all test- 
ing machines, and should be so con- 
structed as to be readily examined for 
accuracy, and should, of course, be 
durable, 

A great many recording instruments 
for stress-strain diagrams have been de- 
signed and used from time to time, but 
all have been found wanting in one or 
more respects, and not one has been 
mje portable, so that ergineers could 
tak> it from works to works, and use it 
without first being compelled to make 
more or less costly mechanical prepara- 
tion for its uso in each case. Moreover, 
the instruments in almost every case are 
s) costly, that their general introduction 
and use became impossible, especially in 
view cf their limited utility. Some of 
them, otherwise very ingenious, gave 
diagrams on circular co-ordinates which 
made them practically useless. Among 
apparatus used for this purpose may be 
mentioned those of Wicksteed, Unwin, 
Kennedy, Barr, Gray, Martens, Olsen, 
Mohr and Federhaff, and cf Grafensta- 
den, but as they are fairly well known, 





pins / allow the frames to open, while taper-plugs » secure them 

rigidly together when closed around the test-piece ‘I. In order 
that the knife-edges K, in the upper and lower frames, bear on 
the test-piece T at given known distances, the guide-rods 4, 
sliding in tubes g, are made of a certain length. ‘These rods 9;; 
and tubes g, cause the frames F and F’, to recede from or approach 
each other without changing their parallelism, and prevent any 
possibility of rocking of the lower frame F, which carries the drum 
D onthe arm A. Thedrum PD must remain at a uniform distance 
from the axis of the test-piece throughout the test, as any change 
| therein would vitiate the record materially, either increasing or 
reducing the apparent length of string C. 

The lower frame F also carries a parallel motion G L, as in 
ordinary use in steam engine indicators. This parallel motion is 
actuated by the upper frame F through the connecting-rod N, 
| which is interchangeable for longer or shorter pieces. The lever 
| L of this mechanism carries a pencil or pen at m, which draws a 
| line upon the paper wrapped on D, either horizontal when the 


| drum is revolved, or a straight vertical line when the drum is 


stationary, and the frames F and F, approach or recede from each 
other. If the drum revolve while the lever Lm moves, any curve 
may be obtained according to their relative motions. As the pos- 
sible change of length of material during test and up to the instant 
of rupture is very great, a very long drum would be required to 
record it on a magnified scale up to that point ; the parallel multi- 
plying motion would also become very large and cumbersome, 
Moreover, the change of length within the yield point is minute, 
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it is not necessary to desuribe them in 
this paper. My conception of a practical 
recorder for testing materials is as 
follows :— 

It must be portable and compact, re- 
quiring no extra precautions in adjust- 
ment or regulation, and without having 
the accuracy of an instrument of preci- 
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sion, must be perfectly trustworthy, and 
as correct as the other apparatus in con- 
nection with which it is used. It must 
cover a wide range of work of short and 
long, large and small test pieces, such as 
are found in general use, and must be 
applicable to hard and soft materials as 
weil, The apparatus should be applica- 
ble in a horizontal as well as in a vertical 
position. Moreover, it should give a 
complete record from beginning to end 
of the test, showing the more important 
elements on an enlarged, and the lesser, 
on a natural scale. Thus, while elonga- 
tions within the elastic limit—yield 
point—are very minute, and must be 
recorded on a magnified scale which is 
trustworthy, changes of length beyond 
this critical po'at are very large, rapid, 
and variable ; hence measurement with 
a steel scale suffices, and the record on 
a diagram may be on actual scale. This 
change of scale must, however, be posi- 
tive, controllable, and at a fixed instant or point, and must not intre- 
dace errors in the record. In case of materials of slight extensi- 
bility, however, the entire record should be on one scale from 
beginning to end, and the instrument should be so attached that 
it does not nick or injure the material so as to affect its point of 
rupture or strength. 

As materials under test change shape rapidly and constantly, 
the instrument must be so 
designed that this variation 
does not introduce errors by 
slipping or tilting or other- 
wise. Means must be readily 
applicable which will check 
the accuracy of the instru- 
ment at all times. As mate- 
rials are generally tested at 
the present time, there is no 
lasting record of the qualities 
that are claimed to have been 
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found. Moreover, it is well 192 Diam 
known that many properties E~ 28,210,000 
of materials cannot be deter- E£-165,200 
mined except by an auto- ¥P-172,700 
graphic stress-strain diagram. 37196 300 

The curves obtained vary 

according to the treatment 

which the material has been No.3 
subjected to, and annealing Dec.7, 1896. 


or straining produces such 
marked results that an auto- 
graphic record would at once 
indicate how the material has 
been treated. Hardening, 
cold rolling, tempering, and 
other processes are made 
apparent by the character- 
istic features of the curves. 


J.A.Roetling’s Sons Co Trenton,N. 
No 6 Wire;= 192" Diam. 
Cov & Cinc. Bridge. 


With the use of such a recorder, 


it would become instantly apparent whether material had been | 


previously intentionally strained to raise the elastic limit, as is 
well known to have been done. Overheating of material would 
be clearly indicated by the change in the curve, and the general 
uniformity of any lot of material could be readily determined, 

The instrument should also be applicable for compression tests, 
so as to = the aad of material when subjected to com- 
pressive stresses, © engraving shows my design of such port- 
able recorder, as based on tho semeaiiion pate Peg Fw 
hinged frames F and Fj, are provided with knife-edge pointed 
screw S, passing through bushes J, which carry springs E, Hinge- 
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HENNING POCKET RECORDER 


and cannot be recorded to any purpose except on a magnified scale, 
Now, therefore, to record the elastic changes of length on a 
magnified szale, and the permanent changes cn a natural scale, as 
the latter are never measured closer than to the nearest ,};in., I 
employ the following devices :—The stop H arrests the multiplying 
mechanism at any desired point, after which it moves as a unit, 
and any farther change of length is recorded on natural scale. To 
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act as described, the parallel motion mounted on the bar G hes 
two tubes R, sliding on rods Rj, the latter only being fastened to 
the frame F, These tubes R are split, and can be made to grip 
the rods R, with any necessary pressure, 

It will be seen that the total maximim resistance to motion 
between frames F and F, is the friction of tubes y and KR on rods 
g, and R, and friction of pen m. As long as the motion is re- 
corded on a magnified scale this resistance will be only the friction 
of rods 7, in tubes 7, of pen m, and the resistance of the parallel 
motion. Therefore the total resistance will be minute, and not 
likzly to affect the record in even the slightest manner by slipping 
of the knife-edges and franies, The paper on the drum must 


move past the pen m at a rate equal or proportional to the 
motion of the p2is2 weight on the beam, As loatls are large or 
























































































small according to sizo and quality of test-piece, the poise must 
travel more or less to balance it. As it is desirable, however, to 
record all tests on the same sized diagram, the travel of the Poise 
weight is reduced or increased by a grooved pulley P, round ap 

groove of which the string C, tied to poise weight, is wra; nef, 
the free end of this string carries a small weight to keep it pan 
at the same tension. On any other groove of the pulley P another 
strirg passing around the drum D is wrapped, which is kept at 
the same tension by a small weight at its free end. By a proper 
selection of position of the two strings on the various grooves of 
the pulley, avy desired rotation of the drum may be obtained, 

«| pplication of instrument.—A light pulley is secured to the frame 
of the testing machine, over which the string C passes, the other 
end being attached to the poise weight, or to any mechanism 
moving in synchronism with it, A sheet of paper being mounted 
on the drum, the frames F and F'; are opened after the screws § 
have been so adjusted that the distances between the knife-edges 
K and K, are about gin. less than the thickness of test-piece, 
Then the frames are placed around the test-piece, which has been 
placed in the machine, the frames are closed, Pe Pp are inserted 
the string C, is passed around D, and C round the proper grooyg 
on P, while the poise weight is at 0—zoro—and the test may begin, 
If it is desired to draw a base line for measurements cf elongation 
the drum is given one revolution while the pen bears against the 
paper ; it is not necessary—though it can readily be done—to draw 
the other axis to the base line, as the motion of the pen ig 
always at right angles to it. If it is desired to mark the scale of 
loads on the base line, all that is necessary is to revolve the drum 
by running out the poise to the several load points, and then 
making a mark for each of them. Once this scale is determined, 
it will be the same in all work. 

In the case of materials with very slight change of length, 
during the test the automatic stop is not used, and curves like 
those on Diagrams 1 and 2 are obtained. When ordinary structural 
material is tested, the stop is used, and a curve like that on dia. 
gram No. 3 is obtained; in this the elongation is drawn on a 
multiplied scale from 0 to the point marked ‘‘Stop;” beyond this 
it is drawn to natural scale. ‘The very decided charge of direc. 
tion at the point marked ‘‘Stop” cannot be mistaken for anything 
else. As all of the instruments hereafter made will have a multi. 
plication of ten times, this point of change of scale will be even 
more clearly defined than on the card shown. An investigation 
of the effect of stretch of the string or wire has demonstrated 
that it is negligible, and the divisions marked on Diagram 2 will 
prove this. That it should be so will be clear when it is remem- 
bered that the drum revolves with a constant resistance, and that 
the string itself is always under constant tension, due to the small 
coanterweight tied to the string C, It will bs noted that at the 
instant of rupture the apparatus can separate into two indepen. 
dent parts, and that the knife-edges permit a certain amount of 
slip ; the combined effect of these two facts obviates any injury to 
the instrument at the instant of rupture, provided the accidental 
tlying about of the gripping wedges is prevented by blocking 
them, which is always done by a careful person, Experience has 
shown that the instrument can be used rapidly without interfer. 
ing to any degree with the work of the laboratory, and that the 
results are perfectly trustworthy. 








Navat ENGIneER APPOINTMENTS.—Engineers: Perey Wheater, 
to the Wildfire, additional, for service in Reserve, to date August 
7th. George T, Paterson, to the Phaeton, and John E. Mortimer, 
to the Australia, both to date August 9th; Charles G. Taylor, to 
the Qaail ; Walter J. Kent, to the Sparrowhawk ; W. R. Parsons, 
to the Tarasher ; and T. H. Pounds, to the Virago, all to date 
August 10th. Charles G. Taylor, to the Quail, and Walter J. Kent, 
to the Sparrowhawk, to date August 10th. Probationary assistant 
engineer: Walter G. Heppel, to the Empress of India, to date 
August 7th. 

WATERWORKS FOR Brazit,—The attention of British machinery 
manufacturers, engineers, &c. ,is drawn to the water and other works 
which are being contemplated and executed in the province of Sao 
Paulo and numerous other cities in Brazil. According to a letter just 
received from a consular correspondent in the city of Sao Paulo, 
says the Consulur Journal, a water meter of American invention 
is in general use, and most of the apparatus used in water, gas, 
and electrical works in the province has been furnished by England 
or the United States. But there are a number of cities which con- 
template the introduction of systems for supplying water or for 
illumination, and there is a good opening for British enterprise. 
San Carlos de Pinhal, with 12,000 inhabitants; Rio Claro, with 
10,000 ; Araraquera, with 8000; Pirassunungua, with 6000 ; L2mo, 
Descalvado, Brotas, and Porto Ferreiar may be mentioned. In 
some fifteen cities, whose populations range from 5000 to 15,000, 
waterworks are already under way. According to a recent decree, 
all the cities of the province are obliged to provide themsolves 
with drinkable water, and plans are being everywhere studied. 


DeatH OF Proressor A, M. Mayer.—Professor Alfred Marshall 
Mayer, professor of physics in the Stevens Institute of Techno- 
legy, Hoboken, N.J., died on Jaly 13th. Professor Mayer, says 
the Americun Journal of Science, was born in Baltimore, Md., 
November 13th, 1836, and received his education at St. Mary’s 
College, Baltimore. After leaving this institution, in 1852, be 
spent two years in the cffice and workshop of a mechanical engi- 
neer, where he acquired a knowledge of mechanical processes and 
the use of tools, for which he had a natural aptitude. This was 
followed by a course of two years in a chemical laboratory, where 
he obtained a thorough knowledge of analytical chemistry. In 
1856 he was made professor cf physics and chemistry in the Uni- 
versity of Maryland, and three years later he entered upon a 
similar position in Westminster College, Mo., where he remained 
two years. In 1863 he went abroad, and entered the University 
of Paris, where he spent two years in the study of physics, mathe- 
matics, and physiology. While in Paris he was a pupil of the 
distinguished physicist Regnault. Atter bis return to America he 
occupied a chair in Pennsylvania Collego, Gettysburg, and later in 
Lehigh University, Bethlehem, where he was in charge of tho 
department of astronomy, and superintended the erection of an 
observatory. In 1869, an expedition was sent by the U.S,.Vauticul 
Almanac office to Barlington, Iowa, to observe the eclipse of 
August 7th. Professor Mayer was placed in charge of the expe- 
dition, and obtained a large number of successful photographs. In 
1871 he was called to the professorship of physics in the Stevens 
Institute of Technology, which position he held until the close of 
hi; life. Professor Mayer was an enthusiastic and active investi- 
gator, and a prolific writer upon scientific subjects, He made 
namerous contribations to various journals, cyclopzedias, and other 
scientific publications, but the memoirs in which he embodied the 
results of his own researches were chiefly published in the American 
Journal of Science. His papers published in that journal, since 
1870, number forty-seven titles, covering nearly four hundred 
closely-printed pages, not counting various notes ard minor contri- 
butions, While embracing a great variety of topics in physics, his 
studies were more actively pursued in the departments of electricity 
and electro-magnetic phenomena, in optics, especially photometry 
and colour contrasts, but more particularly in acoustics, which was 
a favourite field of research, in which his discoveries gave him the 
prominence and authority of a specialist. His acoustical re- 
searches form a connected series of papers, which together amount 
to nearly one-half the total volume of bis contributions. Professor 
Mayer received the degree of Ph.D, from the Pennsylvania College 
in 1866. In 1872 he was elected a momber of the National 
Academy of Sciences, and was connected with many other scientific 
so-ioties. He possessed great ingenuity and skill in construction, 
ani aremarkable degree of delicacy and precision as an experl- 





monter, which enabled him to obtain results that will have a high 
and permanent value in science, 
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LETTERS TO THE EDITOR. 


7 hold ourselves responsible for the opinions of our 
(We do not pone .) 





SOME UNRECOGNISED LAWS OF NATURE, 


. 7 w escape which the able writer of the review of 
Sin, —The “ee sas. Sr of July 23rd—seems to have had 
the above wor sar ihe : ; 
peing ‘‘led away in spite of himself to adopt the author’s 
me fully jastifies the severity of his criticisms, and we bow in 
remit under the—no doubt well-deserved—chastisoment. But 
bast  afessing to heresies of which we are guilty, may we be 
‘lowed to trespass on your valuable space in order to clear our- 
: ives of sins of which we feel we are innccont ! | 
Tae first is the alleged discovery of the writer that we have 
‘from firat to last overlooked the influence of one most important 
”_yiz,, time. This statement has fairly taken our breath 
Were we to quote every passage which deals with time as 
the phenomena under consideration, we should have to 
arly the whole of the book. Of course, the word “‘ time” 
itself is more often implied than expressed ; and that because in 
a work addressed to philosophers we did not deem it necessary to 
sint out specifically that such terms as velocity, acceleration, 
retardation, duration, eventuality, &c., connote time. But if the 
reviewer will take the trouble to re-read the book, he may find 
that so far from ignoring time as a factor in connection with 
bysical phenomena, it is repeatedly advanced as a chicf argument 
e support of most important deductions. Oa page 74, for 
jostance, he will find the element of time advanced in connection 
with persistence as explanation—amply illustrated by experiments 
—why notwithstanding the general tendency of nature to equi- 
librium, universal equilibrium is not attainable. On page 405, he 
may find another important argument based on and supported by 
the element of time. The passage is too long to quote in full, but 
the following excerpt sufficiently indicates the drift of the 
ment :— 
. “This persistence would at first be immense, since the force 
would have been cumulative while active, as before explained. 
Nevertheless, in course of time—which may embrace ages accord- 
ing to human thinking—this persistence would be neutralised by 
external influences, and eventually a point be reached at which 
the whole mass might suddenly be shattered into atoms,” 

In this passage the reviewer might even have identified his own 
generalisation that ‘‘ An infinitely small force will produce an 
infnite velocity in an infinitely large mass in infinite time,” 
though we may not have expressed it quite so lucidly as he did. 

It is quite true, however, that we do not regard persistence 
and resistance purely as ‘‘functions of time,” as the reviewer 
thinks we peel : and that because of the fact that the resistance 
which a brick offers to motion after having been at rest for a few 
seconds only, is the same as after a repose of several hours or 
days. We hold that time is a factor only while a force is acting, 
a subject we have considered of sufficient importarce to devote to 
it a separate chapter—Book 3, chapterii. ‘That time i3 a factor 
of persistence and resistance is fully recognised by us throughout 
the book, not only in connection with dyaamics, but also as 
regards heat, page 51 ; chemical action, page 52 ; electricity, pages 
229, 230; magnetism, pages 72-73, 264-265 ; and so on through- 
out the book. Butto regard persistence and resistance as mere 
functions of time would involve more difficulties than we should 
care to solve. What, forinstance, are we to make ofsuch a state- 
ment as that ‘‘ time is the measure of mass,” in view of the con- 
tention that mass is an invariable quantity, and that gravity— 
which is supposed to admit neither intension nor remission of 
degrees—is proportional to mass / f 

Oar reviewer is also good enough to inform us that it is time 
that has volition, and not matter. This would be very interesting 
had we used the term ‘ volition’ at all in connection with any- 
thing. This, however, is not the case, The writer of the review 
thinks we ought to have employed this term, and is kind enough 
to supply the omission. He says ‘‘ They endow (!) matter,” and 
that in spite of our repeated protests against endowing matter 
with properties “ with a quality which, for want of a better name, 
we must term volition.” In the opinion of the writer only ‘‘ a very 
small change in our mode of thought will convert the concepts of 
vis vivd and inertia into the concept of volition.” That may be so; 
but the slight effort required for changing necessity into volition, 
and converting ‘‘it must” into ‘‘I will,” is altogether beyond us, 
and we must protest against such an interpolation. 

The ‘‘second weak place” which the reviewer believes to have 
found in our reasoning is that we ‘‘ believe that when a piston is 
moving the steam presses on it with a greater force than that with 
which it preeses on the steam.” Now, we believe nothing of the 
sort, and the passage quoted by the writer—had it been correctly 
quoted—does not bear out his statement. Our contention is that 
when the piston moves, this shows that the power of the steam is 
greater than what is required to overcome the resistance of the 
piston—an inference proved by the fact that the expanding steam 
overcomes, not only the resistance of the piston, but also to a 
certain extent that of the air in the opposite chamber. In the 
passage quoted by the writer in support of his statement occurs 
this sentence :—‘' The piston of a steam engine is pushed forward 
only when the pressure on the opposite side is less than the 
pressure in the boiler, and will only be pushed forward until 
the pressure on the other side, plus the resistance of the 

= itself, exactly counterbalance the expansive power of the 
steam.” 

It will be seen that the verb counterbalancs is in the plural— 
not in the singular, as quoted by the writer—aud therefore 
includes the pressure of the air as well as the resistance of the 
piston in the work done by the steam. In other words, part only 
of the power of the steam is neutralised by the resistance of the 
piston, such part only as is necessary for the purpose. Hence the 
pressure of the steam on the piston is the same as that of the 
piston on the steam. The remaining power of the steam presses 
or compresses the air behind the piston. There is nothing there- 
fore in this statement ‘‘ opposed directly [or indirectly | to Newton’s 
third law of motion, which tells us that action and reaction are 
always equal and opposite.” All we contend for is that in the 
“reaction” more than the mere motion of the piston has to be 
included, 

In conclusion we must protest against the suggestion that the 
unbalanced forces” of the text-books had anything to do with 
our analysis of motions. Had we taken our science from text- 

ks, the reviewer would scarcely have dismissed us with so 
contemptuous a smile, still less have suspected us of lunacy, even 
though our teachings had been as ‘‘ desperately bad” as he affirms 
the current teachings of dynamics to be, provided, of course, we 
had kept well within the beaten track. 


Jaly 31st, 
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J, SINGER, 
Lewis H. BERENS, 





AMERICAN VU. ENGLISH RAILWAY BRIDGES, 


Sir,—Since writing my letter of July 26th I have received 
from the United States data which shows that a statement of 
“MIL and §, Inst.” is anything but true, viz., the statement that the 
pin system ‘‘is no longer used in the United States in new bridge 
work.” Such a statement would be a source of surprise and 
amusement to our American cousins; but for the information of 
your readers I beg tostate that I have received a letter from an 
American bridge engineer, in which he states, “We are still 
building pin-connected bridges, more and bigger ones.” He also 
Sends me photographs and blue prints of three pin-connected 
bridges built by his firm among many others this year, together 
with the specifications of two prominent American railroads, dated 
1896 and 1897 respectively, both of which specify that for ‘‘ spans 
over 120ft, pinommpeatee truss be used.” In the face of 


Referring to the remarks of Mr. W. H. Thorpe in your issue of 
Jaly 30th, I need only say that his statements are in such accord 
with what I have said that I can only endorse the same, I think, 
however, Mr. Decker, whose letter appears in the same issue, 
yy have been more explicit. Asan example, he tells us to see 
‘*the new Standard Pacific Railway bridge.’ Does he refer to the 
Canadian Pacific, Union Pacific, Central Pacific, Southern Pacific, 
Missouri Pacific, or some other Pacific’ and, if so, where can par- 
ticulars of this standard be seen / 

Referring to your able article—page 159 of this week’s issue 
I can only cay I regret the tone of your verdict. I cannot, how- 
ever, but think that it was not based upon the present discussion. 

Derby, August 16th, ALFRED D. OTTEWELL. 





AUTOMATIC SAMPLING WATER. 


Sin,—Considerable care must be taken in collecting samples of 
water in order to secure a fair representation of the supply and to 
avoid the introduction of foreign matter. 

The rough methcds usually adopted for securing samples of 
water for analysis at various depths from the surface in reservoirs 
and wells is far from satisfactory, and often leads to serious errors 
as to the quality of the water, and is misleading to the analyst. 
Many samples are taken by simply plunging the bottle or other 
receptacle a few inches below the surface of the water, or a bucket 
is lowered into the well or reservoir and surface water only secured. 
Stoneware bottles, wood, or metal vessels must not be employed ; 
corks, wax, or any other luting material for securing stoppers 
should be avoided ; the bottle must be well rinsed several times 








AUTOMATIC WATER SAMPLER 


with the water from the same source as the sample to ba sent for 
analysis. 

“Samples of water are usually taken in Winchester quart glass 
stoppered bottles—stock size 9 oz.—and my apparatus provides for 
taking the ramyl> in the same bottle, with the same stopper, 
which is to te tied down and properly secured before forwarding 
to the analyst, thus preventing any possibility of contamination. 
The bottle is encased in a brats wire cage and lowered very gently 
to the required depth in the well or reservoir. The float dis- 
engages the stopper and allows the bottle to fill. There is no 
movement in the water, and the sample is taken with as little 
agitation with the air as practicable. Immediately the bottle is 
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ENLARGED VIEW OF BOTTLE IN CAGE 


being drawn up the glass stopper, which is held in an impzoved 
form of clip, falls back into its place, and prevents any contamina- 
tion from water above the level where the sample was taken. 

The float is provided with a detachable chain, each 12in. length 
is fitted with swivel snap hooks, so that the float may be attached 
to the stopper of the bottle by any length of the chain, and a 
sample of water taken at any required depth from the surface of 
the water with eass. The woven cord for drawing up the bottle is 
also made in lengths, detachable by means of spring hooks, and 
marked with tabs at every 10ft., so that the depth of the well or 
reservoir may also be measured. 

In the case of taking a sample of water from a shallow stream, 
the bottle is immersed on its side; the clip will withdraw the 
glass stopper, and when the bottle is fall the stopper is replaced 
again whilst under water, therefore no surface scum is allowed to 
enter, and the glass stopper has not been handled. 

Eastbourne Waterworks, August 14th, J. T. Roppa. 





THERMODYNAMICS OF THE GAS ENGINE. 





es will 
such evidence as this the statement of ‘ M.I, and 8, Inst.” appears 


sittply ridiculous, 


S1r,—The_ question raised by your correspondent writing upon 
the theory of oombustion in a fs engine cylinder is no doubt of 








considerable importance, though he himself admits that improve- 
ments in gas engine practice have been brought about in spite of 
the absence of precise scientific knowledge of all the processes 
involved. Nor do I consider that the point raised is of premier 
importance in leading to the final solution of gas engine economy. 
If I mistake not, your correspondent intends to answer the 
question, Why does the expansion curve of a gas engine indicator 
diagram £0 closely agree with that of adiabatic expansion, notwith- 
standing the rapid abstraction of heat from the cylinder during 
expansion! The theory advanced by M. E. Claudio da S’va—even 
if correct—only applies to non-scavenging engines, where a my 
volume cf products of combustion are present. How then does he 
explain the action when it takes place in a ecaverging engire, as 
it undoubtedly does? In a future issue no doubt your 
correspondent will deal with this point. In the meantime I beg to 
express the opinion that M, E. Claudio da S’va has pledged himself 
to a theory which is unsound, 

I prefer in dealing with this subject to denots the phenomcncn 
above referred to as the after burning—a term which explains 
itself. The question naturally asked is, How is it possible for cor- 
bustible gas to remain in the cylinder after a well defined explosion 
has taken place’ If the mixture in the cylinder be homogeneous 
at the time of the ignition, then it appears to me to be impossib’e 
that after-burning should take place. I am of opinion that the 
charge is not uniform, though it is generally believed that coal 
gas diffuses rapidly. I have found, however, that this is not the 
case. I have repeatedly injected a small volume of coal gas very 
slowly into the lower end cf a large vertical cylinder, the air being 
displaced through a small hole in the top cover, and I have found 
that the coal gas rises to the uppermost region of the cylinder 
without the slightest diffusion into the air taking place. A serics 
of careful experiments showed that the rate of diffusion of coal 
ga3 with air, even when the mixture was agitated, is not as rapid 
as has been hitherto supposed. 

There is a strong tendency for coal gas to remain undiffused 
and to lodge in pockets, such as formed by valve seatings in a 
cylinder casting, and I believe that the burning of this gas after 
the explosion has taken place is sufficient to explain the 
phonomenon under discussion. The difficulty at times experienced 
in starting large gas engines when the gas is pumped in by hand, 
I believe to be due to the same cause. The coal gas rises to tho 
top of the cylinder,and no combustible mixture exists in the 
region of the ignition tube. I am, of course, alive to the wide 
difference between the states of a motor cylinder when standing 
and when working, but I cannot ignore the experimental evidence 
recently obtained on the rate of diffusion. I think designers 
of gas engines cannot be too keenly alive to the fact that the valves 
should be arranged to aid in every posible way the complete 
diffusion of the coal gas into the air. FREDERICK GROVER, 

Leeds, August 16th. 





CANAL DEVELOPMENTS AND CANAL DIRECTORS. 


Sir,—I have read with interest the letter of ‘‘N.” in your issue 
of 30th July, in which he would show the extinction of the Water 
Transport Uompany as being due to the obstruc‘ive tactics of the 
Sharpness New Docks, and Gloucester and Birmingham Navi- 
gation Co., the proprietors of the Gloucester and Borkeley—Ship— 
Canal, and Birmingham—Narrow Boat—Canal. 

As one who has not, and never had, any interest in either of the 
two companies, I should like to propound one query concerning 
the three vessels of the Water Transport Company, the steamer 
C1 and her two “‘butty” boats, which were constructed to trade 
over the Worcester and Birmingham Canal to Birmingham. 
Would it not have been better, considering that the locks on the 
Worcester and Birmingham Canal are 7ft. lin. wide, and the boats 
were made about 7ft. 3in. beam, if the material of which they had 
been constructed had been india-rubber, or something more pliable 
than metal or wood! To speak plainly, is it nota fact that the two 
‘*butty ” boats were built too wide to pass up the canal further 
than the fourth lock from the Savern in Worcester, and that the 
steamer could not from the same cause reach the top of the Tarde- 
bigge thirty locks without being in great part unloaded? This 
being so, can it bo wondered at that water transport under these 
conditions proved unsuccessful, OBSERVER, 

August 17th. 





LLOYD’S RULES. 

Sir,—The amendments which have recently been made in 
Lloyd’s Register Boiler Rules will materially modify some of the 
tables in Mr, Stromeyer’s work on marine boiler management and 
construction, which was reviewed by you on September 28th, 
1893. In order to keep the present work up to date a sheet of 
alterations has been compiled, and those of your readers who have 
purchased the above-mentioned work will be able to obtain a copy 
of the alterations by applying to us, enclosing a stamped envelope. 

London, August 14th. LONGMAN, GREEN, AND Co, 





TRAMWAYS IN SWITZERLAND. 
Sir,—In an article in your issue of July 16th, headed ‘‘ Electiic 
Tramways in Switzerland,” the consumption of coke by the tram- 
ways of the town of Basle is given as 3°5 lb. per brake horse-power 
per hour. 
As makers of the steam plant in question, we beg to inform you 
that the log of the station shows a consumption of coke not 
exceeding 2 ‘2 lb. per brake horse-power per hour. 
Winterthur, July 29th. GEBRUDER SULZER. 








SHEFFIELD CORPORATION TRAMWays.—The accounts of the work- 
ing of the Sheffield tramways under the first year of Corporation 
management show a profit of £11,595, which is considered satis- 
factory. The number of passengers carried was 8,453,078, against 
6,566,038 in the previous year, and the receipts were £48,026, 
against £39,995, The overhead electric system is to be immediately 
introduced, along with a scheme of extension into the populous 
suburbs, 

THE Buxton RatLway AccIDENT.—On Friday last, August 15th, 
Lieut.-Colonel Yorke, representing the Board of Trade, held an 
inquiry at the Buxton Station of the London and North-Western 
Railway respecting the fatal accident there on Bank Holiday. 
The disaster, it will be remembered, was brought about by a 
mineral train crashing through the buffer stops at Buxton Station. 
The first witness called spoke to the low efficiency and poor con- 
dition of the brakes fitted to the wagons in question, viz., those 
of the Buxton Lime Firms Company, as compared with the brakes 
on the railway company’s own trucks. The witness spoke strongly 
in favour of iron blocks over wood blocks, and said that in his opinion 
eight of the former were as effective as fifteen of the latter. 
The engine and van were also fitted with brakes. Stephen Wall, 
brakesman of the train, said that out of a total load of twenty-four 
wagons, twenty-two belonged to the Buxton Lime Firms Company. 
Before starting from Hindlow he pinned down about seventeen 
wagons, and dropped the brakes on all the others. Travellirg at 
the usual speed as far as Higher Buxton, he there found that the 
train, instead of slowing down, was gaining speed, and after 
applying his own brakes, he jumped off the footboard some forty 
yards from the buffers, When he examined the train after the 
accident, he found that all the pins had worked out with the 
exception of two. It then came that the Lime Company 
contend that the brakes on its wagons should not be used to 
supply brake power on main lines, but only in sidings, a con- 
tention which, the Inspector remarked, would not hold water. 
Eventually Colonel Yorke closed the inquiry, and said that he 
proposed to examine the line, and personally to inspect the brakes 
as fitted by the railway company and by the Lime Company, and 
that he would report the conclusions to which he might come in 





‘dus course, 
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LONDON ELECTRICAL CAB 





AN ELECTRICAL CAB. 


YESTERDAY, Thursday, August 19th, Mr. W. H. Preece 
inaugurated a service of electrical cabs which are to ply for 
hire in the streets of London in competition with the ordinary 
hackney carriages. Thirteen of these cabs are now ready 
for work, and a staff of drivers have been instructed in the 


use of them. The cabs will be let out by the proprietors, | 


the London Electrical Cab Company, Limited, just at the 
same rate and in the same manner as the London cabs. 
The “cabbies” are, we are informed, quite enthusiastic 
about the new vehicle. They are being taken out in parties 
on a special brake, and instructed in the management of the 
switches, steering gear, &c. Ina short time twenty-five more 
cabs are to be added to the number now ready. The new 
vehicle resembles very closely a horseless and shaftless coupé. 
It is carried on four wooden solid rubber-tired wheels. 
There is ample space for the coachmen. The accommodation 
within is luxurious. The propelling machinery consists of 
a 3-horse power Johnson-Lundell motor, with double wound 
armature and fields, so that by the use of a suitable switch 
or controller a variety of speeds can be obtained. 

The controller is arranged so as on the first step to con- 
nect on two armature windings and the two field windings 
of any series with a small starting resistance. This is not a 
running speed, but is only intended to start the motor into 
motion. On the second step the windings are still in series, 
but the resistance cut out; and with this arrangement the 
cab runs at a speed of about three miles an hour. The third 
step places the armatures in parallel, but leaves the fields in 
series; and with this arrangement the cab 1uns at about 
seven milesan hour. The fourth step places the field wind- 
ings in parallel, and the cab runs nine miles an hour. It 
will thus be seen that three normal running speeds allow of 
the full energy of the current being utilised in the motor 
without any absorption in resistance, and the cab can thus 
“crawl,” using only about the same number of watts per car 
mile as when running at full speed. In the reverse direction 
from the stop position the series parallel controller on the 
first step short circuits the motor through the starting 
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The “chain” can therefore play sideways, and the wear is 
more uniform on that account. Very little noise is made by 
this gearing, and that which would be made by the motor 
and the jack-in-box gear, which is arranged on the counter- 
shaft, and which is necessitated by the fact that both wheels 
are drivers, is deadened by being enclosed in a case thickly 


| lined with felt. 


Steering is done by rotating the entire fore-carriage, which 
turns on a ball-bearing racer, and is actuated by a hand-wheel, 
as seen in the illustration. 

The current for charging the accumulators at Juxon-street, 
Lambeth, is received from the London Electric Supply 
Corporation, at 3400 volts, alternating with a periodicity of 83 
per second. To convert this into a continuous current, two 
alternating motor generators have been provided, each one 
with an output of 75 kilowatts on the secondary side. These 
machives consist of a British Thomson-Houston alternator, 
coupled on the same bed-plate to a continuous current 
generator of the same make. The alternator is run up to 
speed by the cells, which it is afterwards to charge, put in 
step with the London Electric Supply Company’s current, 
and the continuous current field then strengthened until the 
requisite volts pressure is obtained for charging the cells. 
The transformation from high-pressure alternating to low- 
pressure continuous current is thus effected without the use 
of any intermediate transformers, with an efficiency of about 
86 per cent. The Shoreditch Vestry have also entered into a 
contract with the company for the supply of current at its 
second charging station, which will probably be in the City. 

The engineers of the London Electrical Cab Company are 
of the opinion that, although up to the present time accu- 
mulator traction, as applied to tramcars, has not been a 
marked success, it will prove satisfactory in cabs, for the 
simple reason that the proportionate weight of accumulators 
to load is very much greater in cabs than in trams, The 


| accumulator is thus not hard and uneconomically worked, 


} 


but gives out its current at the most economical tension. 


| This holds even at a variety of speeds, the regulator render- 


resistance, thereby gently braking the cab. On the second | 
step backwards the motor is completely short circuited, | 


bringing the cab to a dead stop; and the third step back- 
wards reverses the connections between the armature and 
fields, all being in series, to enable the cab to be moved at 
the slowest speed backwards. The whole of these movements 
are produced by the use of one lever, placed at the side of 
the driver’s box. The driver has besides a powerful foot- 
brake, which in coming into action brakes the circuit. 

The current is supplied by 40 E. P. S. traction type 
cells, having a capacity of 170 ampére hours when dis- 
charged at a rate of 30 ampéres. The cabs can thus travel 
between thirty and thirty-five miles per charge. It is intended, 
however, to have other electric supply stations besides that at 
Juxon-street, Lambeth, at other parts of London. The 
storage batteries are hung on springs underneath the vehicle. 
The manner of getting them into position is important; in 
the supply station there are two hydraulic lifts, one of very 
ehort stroke, the other long enough to raise its platform, 
which sinks level with the ground floor up to the charging 
gallery. The cab is first put over the smaller lift, and under 
it is run a small iron trolley; this trolley is then raised until 
the weight of the batteries, some 14 cwt. by the way, is taken. 
Four pins are removed and the electric connections broken. 
The lift is then lowered, and the trolley run on to the second 
lift, which raises it to the gallery, where it is run off and 
placed in position for recharging, the charged cells being 
taken dowa and attached to the cab by a reverse operation. 

The driving power is transmitted from the motor to both 
of the rear wheels, For this purpose large driving rings are 
attached tothe spokes, Hans Renold’s latest laminated chain 
being used. It will be remembered that this is not a sprocket 
chain, but resembles very closely an ordinary leather Jink 
belt, except that the links are of steel, and terminated at the 
under side of each end under the pins in V-shaped pieces, 
which engage in similar V notches on the driving wheels. 





ing it possible. Only when the very severest gradients have 
to be ascended is the battery to any extent, and then not 
severely, overtaxed. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Caisson foundations for a building. — The site of the new 
mercantile building in New York is on a bed of clayey loam and 
sand, underlaid by solid rock at a depth of 20ft. to 25ft. below 
the cellar level, and as any disturbance of this material might have 
caused injury to the surrounding buildings it was decided to sink 
the foundations to rock by the ape og ag process, which 
has now been used for several large buildings in New York. The 
building is about 150/t. by 30ft., and is of steel skeleton con- 
struction, twelve storeys high. There are seven columns on each 
side; those at the back and two at the front are carried on 
rectangular wooden caissons 7ft, by 9ft., and 8ft. by 8ft.; while 
the other five columns are carried by five steel caissons 8ft, 
diameter. The air pressure was from 3 lb, to1llb, per square 
inch. The least depth in sinking was 17ft., accomplished in 
35 hours; and the greatest depth was 24ft., accomplished in 
64 hours, The longest time for one caisson was 164 hours, the 
depth being 21ft. The steel caissons have jin. steel shells in rings 
5ft. deep, connected by inside angle iron rings, while the working 
chambers are 7ft. deep, of gin. plate, the roof having a 3ft, 
into an air lock and shaft of that diameter. All material 


opening 
was hauled out b: a buckets working in the shaft. The 
timber caissons 4 similar air locks and shafts, There were 


three men working in the chamber of each wooden caisson, and 
four in each steel caisson, these men loading the buckets, which 
passed out through the air-locks and were handled at the surface 
by two derricks, When rock was reached it was cleaned and 
levelled off, a 24in. bed of concrete laid extending under the sides 
of the caisson, and the working chamber and caisson then filled 
with concrete, surmounted with a grillage of steel rolled joists 
bedded in concrete, which formed the supports for the columns of 
the buildings. 

Long locomotive runs.—Until within recent years, the average 
run of a locomotive has been about fifty to one hundred miles, 

























































and it was very generally held that longer runs could not 

ically on t of the fires becoming choked with pd 
The Strong locomotive was designed to enable the ron he 
increased to 400 miles, this engine having two flue fu 
which could be cleaned alternately, but in view of the recent 
tensions of —- runs this innovation appears to be unneg ex. 
The men usually object to the longer runs at first, but then m 
fer them to the old arrangement, and there is found to be” 
economy in fuel, an increase in the life of tubes, a saving in del, 
for changing engines, and other improvements incident to the ays 
arrangement, while no difficulty is found in running 150 to 2) 
miles without cleaning the fires, On a part of the Lehigh Vall 
Railroad, two runs of forty-five and seventy-seven miles have bee. 
consolidated into one run of 122 miles. The Great Northers 
Railway has nger engine runs of 150 to 200 miles, and goods 
engine runs of 100 to 150 miles, ‘The Chicago and North-Weste “ 
Railway has goods engine runs of 200 miles; and the Chicago, B rh 
lington, and Quincy Railroad has reduced the main line rung Pil 
eight to four, thus doubling the runs and giving a mileage of 
207, 180, and 100 miles. This road has also a passenger run of 
2424 miles, made by one engine and two crews ; the engine doubles 
the run every twenty-four hours, making 495 miles per day, The 
Illinois Central Railway has passenger runs of 252 miles— ormer| 
divided into 124 and 128 miles—and 235 miles; and ona division 
135 miles long the runs are doubled, making 270 miles’ continuous 
running. The Pennsylvania lines have several engine run; with 
passenger and fast freight trains on which the run is from 175 to 
200 calles without changing engines or crews. The Cleveland 
Cincinnati, Chicago, and St. Louis Railway has combined ten 
engine runs of 84 to 142 miles into five runs of 194 to 283 miles, 

Rio Grande irrigation works.—The canal for the irrigation work 
in the Rio Grande Valley, Texas, is 34ft. wide at the bottom and 
the water is 5ft. deep. The sectional area is 207} square feet, and 
it has a gradient of 1 in 5000. As the grade is too low to crogs 
the river by a flame, an underground conduit has been built, con. 
sisting of four 50in. wooden pipes built of staves of Texas yellow 
pine, secured by in. steel bands 12in, apart. ‘l'ae river was 
diverted intoa temporary channel by a dam built of sand bags 
and an open trench was then cut across the river bed, in which the 
pipes were built, the pipes being held in position by five lines of 
anchor piles 20ft. to 26ft. long, across which are timber caps—oyer 
the pipes—3ft. below the river bed. There are altogether 1552ft, 
of the wooden pipe, 50in, diameter, the entrance ends being belled 
out to a diameter of 56in. As the pipes are below the hydraulic 
grade of the canal they will always be full of water, and the timber 
being thus kept saturated will be poeent indestructible by 
decay. The pipes are level for 300ft., and then incline upward 
with a slope of 1 to4 for 36ft. at one side and 48ft. at the other 
side of the river. At Elephant Batte, 100 miles above E! Paso, 
there is to be a solid masonry dam 96ft. high, 300ft. long on the 
bottom, 550ft. long on top, with a waste weir 500ft. long and 10ft 
below the crest of the dam. To control and regulate the flow of 
water from the reservoir to the river channel there will be eight 
steel pipes, 48in, diameter, fitted with steel gates on the up. 
stream end, and geared valves on the downstream end, 
A series of weirs or dams in the river channel will divert the 
water into the irrigation ditches. The tirst of these weirs is 60 
miles above El Paso, and is 400ft. long and 10ft. high, with a 
rounded top. It is built of concrete, composed of broken stone 
and Eagtish Portland coment, and three 48in. steel pipes, fitted 
with gates, for scouring out the sand and preventing it from enter- 
ing the head-gates of the irrigation ditch beyond. There are six 
of these gates, admitting water to the ditch through six steel pipes 
of 48in, diameter. 

Stel tramways for roads —One of the suggestions which has 
been put forward by the Road Inquiry Bareau of the Government 
is that steel rails should be laid along country roads, £0 as to 
reduce the tractive effort required, and therefore enable farmers 
and other carriers to haul very much heavier loads than are 
practicable on ordinary country roads. The idea has obtained 
some foothold, and a special section of H-beam or rolled jsist— 
having a wide and slightly concave top flange—has been recom- 
mended as the most suitable form, having enough rigidity to keep 
the trackway in fair level, the rails being connected by tie rods or 
tie bars. This form of section, however, has not been adopted by 
the Bureau, and it proposes a rail of inverted trough section, 
having a slight rib along the inside edge of the top, the metal being 
sin, thick, and the width of tread 8in. The rails are to be 
bedded in gravel laid in well-drained trenches, and to be con- 
nected by rods at the miidle and ends. ‘The joiats will 
probably rest upon saddles in order to prevent low joints, and 
each joint would form a ‘‘rerail,” so as to put wheels on the 
rail, and so prevent the formation of ruts alongside the rails. 
It is claimed that with such a track the traction will be reduced 
from 40 lb. per ton on macadam to 8 Ib. per ton on the steel 
roadway. The weight of material would be about 100 tons per 
mile, costing £400 to £700 per mile, according to the size of the 
contract, A lighter type of track could be built with 50 tons of 
steel per mile ata cost of about £200 per mile. ‘These prices are for 
material only, exclusive of trenches, gravel, and construction. 
In view of the agitation in Great Britain for greater traffic 
facilities for the agricultural districts, it might be interesting to 
inquire whether such a system as this might not be applicable in 
some Gistricts where even the ‘‘ light railway ” has not penetrated, 
but where greater facilities are desired. 

Rapid bridge crection.—The new bridge carrying the Pennsyl- 
vania Railroad over the Susquehanna River at Columbia, Pa., was 
constructed and erected with great rapidity, the old bridge having 
been destroyed by a heavy windstorm in October, 1596. The old 
bridge consisted of two iron spans of 100ft. in length, 25ft. throvgh 
Howe truss spans, each about 198ft. in length, one Howe truss 
span 150ft. in length over the outlet of the Pennsylvania Canal, and 
one iron deck span 89ft. long. All the wooden trusses, except the 
150ft. span over the Pennsylvania Canal were destroyed by the 
storm, but the masonry was not seriously damaged. It was decided 
to rebuild the bridge with Pratt truss steel spans, carrying a single 
track railway below and a highway on the upper chord. In re- 
constructing the bridge the two iron spans near the centre of the 
river were removed and replaced with one span of 198. The total 
length of the new superstructure is 5285ft., comprising twenty-six 
spans of about 198ft. each and one span of 150ft. Contracts for 
the construction of the new spans were placed January 22nd, 1597, 
fourteen spans being ordered from the Pencoyd Ironworks, and 
thirteen spans from the Edgemoor Bridgeworks. The contracts 
required these two companies to complete the erection on or before 
the first day of July, 1897. Bafore the contracts were closed it 
was thought advisable to modify the original plan so as provide, 
temporarily, to carry both the highway and the railway across cn 
the lower floor, the design being slightly modified for this purpose. 
The upper deck of the bridge was- therefore not completed, a 
will be utilised for highway purposes at some future time. . 
bridge companies unloaded their first material on the ground abou 
March 25th. The Edgemoor Company started to raise iron on 
April 16th, while the Pencoyd Company did not begin erection 
until about April 21st. The Edgemoor Company swung 
thirteenth and last span on May 7th, and the Pencoyd Company 
swung its fourteenth and last span on May llth. The “ ire 
superstructure was therefore erected in twenty-one workirg a 
The shortest time consumed in the erection of one span was eig' i 
and a-half working hours. Both companies were very baa 
equipped with engines and tools for the purpose. The wt : 
Company used two travellers,and was thus enabled to wor 7 
two points of the same span, or at two different spans ee 
The Edgemoor Company used only one traveller consisting © gd 
bents and occupying in length the equivalent of about half s : 
span, The bridge companies kept one gang of men constant y. a 
work framing and raising the false workxe ahead of the erec as 
gangs. The weather and other conditions were favourable during 











the entire progress of the field work, and there were no serious 
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cause. ‘I'he gross weight of the steel spans is 
delays 10,000 1b. These spans were furnished in place ready for 
aomleepers and permanent way ata cost of about £56,400, ex- 
a ainting. All material is of soft steel, except pins and 
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ee oth are of medium steel. 








T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
QTHER DISTRICTS, 

(From our own Correspondent.) 

pay, Thursday, manufacturers attending Birmingham Exchange 
bs at that the iron and steel trade continued steady, though 
not very active, with a fair inquiry at firm prices, © engineers 
and machinists reported an active condition of business, The 
former are well booked with foreign orders for steam pumps, 
while in the lighter branches, engineers’ and machinists’ tools, 
files, &c., are in | request, ‘ 

The works producing best bars and boiler plates have recently 
registered & limited production, some of the works occasionally 
standing idle for a week. To-day an improved demand was 
reported for best bars for shipbuilding requirements, and boiler- 
makers also repo themselves well — with orders for 
pest boiler plates. List bars realised £7 10s., merchant bars 
£6 10s. to £6 12s, 6d., and common bars £5 153, average. Other 

cotations for finished iron were—gas tube strip, £5 15s,; hoop and 

quottrip, £6 108.; angles, £6 to £6 5s.; nail rod, £6 10s, to 
£6 153.; and stamping sheets, £9 10s. to £10, 
“There is rather more doing in sheets, and to-day a moderate 
business was transacted in plain and galvanised sorts. At the 
same time the makers are stil] suffering from a demand insufficient 
for the supply, and future prospects are not at all reassuring in 
view of the exp increase of Welsh competition. To-day 
prices were low, and reported to be not only unsatisfactory, 
bot unremunerative, Black singles, £6; doubles, £6 53.; and 
laths, £7 5s , while galvanised doubles were quoted at £9 7s. 6d. 
to £9 10s. f.o.b. at Liverpool. 

The Bilston Bessemer Steelworks continue well engaged, while 
the increased demand for large sections for constructive purposes 
ensures f:]] work for some time to come, At Brierley Hill Lord 
Dadley’s steel works are producing a large tonnage of Si 
Martin steel, which is, for the most part, used up in the district 
factories and workshops. Stee! plates of tin-plate sizes are also 
being bought largely for Germany for enamelling and other 
decorative pu Prices cf steel to-day were firm, and fally 
up to last month’s rates. Blooms and billets of Bessemer make 
were selling at £4 7s, 61. to £4 15s., while Siemens quality realised 
£5to £5 5s, Steel bars were £6 5s. to £6 10s., girders and angles 
£6 10s. for _ sections and £6 for large, and sheets £7 5s. and 
upwards, £10 103, being quoted for cold rolled qualities. Plates 
of: Soath Yorkshire manufacture, delivered Staffordshire, could be 
obtained at £6 10s. to £7 10s, 

Pig iron sellers report a steady turnover in forge and foundry 
sorts, the district foundries consuming more than the vsual 
tonnage, and to-day prices were strong. Staffordshire and Mid- 
land stocks of pig iron are lower than they have been for a year or 
two, and instances are mentioned where the stocks now held are 
but half the usual amount. Lincolnshire grey forge was quoted 
to-day at 463. 7d., and Derbyshire about 433, 6d. Wiltshire and 
Northamptonshire forge averaged 423. 6d. at stations, less 24 per 
cent, discount. Stafford+hire cold blast pig was 883. 6d.; all-mine 
hot-air, 523. 6d. to 57s. 6d.; part-mine, 45s, to 47s. 6d.; and cinder 
forge, 383. to 393, 

Railway material manufacturers and engineers are hoping to bene- 
fit by the circumstance that the Government of West Australia has 
decided to commence at once the construction of three new lines of 
railway which received the sanction of Parliament during the last 
session. The Kalgoorlie-Menzies line, about eighty miles in length, 
is the most important of the three, and the country through which 
it passes is understood to be fairly level, but badly watered. 

On Monday, at Bromley, near Pensnett, the first sod was cut on 
the site cf colliery shafts, which are to be sunk forthwith. The 
ceremony marks an important event in the coal-mining industry, 
as the enterprise will result in the development of the whole of the 
ungotten solid thick coal now remaining to be obtained between 
Bromley ‘‘ fault” and the great western boundary “‘ fault,” which 
up to the present has remained insurmountable, In addition to 
practically demonstrating the existence of extensive coal measures 
of great value, it will prove the existence of a large area of the 
Permian measures, part of which is believed to contain a = 

quality of terra-cotta clay, similar, and supposed to be equal, to 
that in the Ruabon district. 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The full effects of the lock-out and strike in the 
fo gen trades have not yet been felt in the iron market here, 
and so far there has been no sufficient suspension of buying opera- 
tions to influence prices appreciably. There has, in fact, during 
the past week or so, been rather a ening than otherwise, but 
that a curtailment of consumption is in progress, which must 
steadily increase as the stoppage of engineering works is prolonged, 
is becoming evident. There is, however, so much uncertainty as 
to the fature—the prevailing opinion being that the trades unions 
will before long recognise that they have entered upon a much 
more serious conflict with the employers than they had anticipated, 
and that consequently some means of bringing the dispute to an 
end may be sought for—that both buyers and sellers are very 
cautious about operating, there being no disposition, on the one 
side, to purchase beyond immediate requirements; and, on the 
other, a disinclination to — to any large extent, upon the 
possibility of any further downward movement in the market. 

Business generally was only very slow at the usual Tuesday’s 
meeting of the Manchester iron market, and although makers con- 
tinue firm in their prices, buyers are disinclined to place out orders 
at the fall rates just now bac | quoted. A considerable business, 
however, has been put thro during the past week, and with 
stocks generally exceptionally low, not only in this immediate 
district, but also in the important iron-making centres of the North, 
makers are not at all anxious about pressing sales, Foundry quali- 
ties of pig iron occupy the foremost position, and local makers, 
who a fortnight ago were disposed to give way somewhat to 
secure business, in anticipation of the restriction of buying 
resulting from the strike and lock-out in the engineering 
trades, have stiffened op to their full rates, and are not quoting 
anything under 483, 6d., less 24, delivered Manchester. It was 
generally anticipated that the Lincolnshire makers would, at their 
usual fortnightly meeting held last Friday, advance their basis 
quotations, and in some instances this influenced quotations that 
were being sent out. No change, however, was made, but not- 
withstanding this, one or two makers are holding out for advances 
of 6d. to 1s. per ton upon the minimum official rates, and quota- 
tions range from 44s, 6d. up to 45s. 6d., with business having 
been put through at equal to 45s, net cash, delivered Manchester. 
Derbyshire foundry remains firm at 47s. to 47s. 6d., net, delivered 
here, The outlook, however, is not very satisfactory, as the stoppage 
of somany ——— in the districtis beginning to make itself 
felt ; considerable deliveries of pig iron on account of contracts 
have during the past week been countermanded, and this suspen- 
sion of deliveries, at any rate to engineering works, will no doubt in- 
crease as the strikecontinues, Consequently there is insome quarters 
an anticipation that the present firmness in prices cannot be much 
longer maintained, unless the engineering trade dispute comes 
to an earlier settlement than is generally expected. Forge qualities 
of pig iron are steady at late rates, Lancashire ay uoted about 
46:., less 24, and Lincolnshire 42s, 6d. net cash, delivered Man- 





chester, Outside brands, although, perhaps, not quite so strong, 
maintained the improvement in prices noticed last week, ordinary 
G.M.B. Middlesbrough ranging from about 493. 1d., and named 
brands 493, 7d, to 493. 10d. net cash, delivered by rail Manchester, 
with Eglinton and Glengarnock about 49s. net prompt cash, de- 
livered at the Manchester Dock. For American pig iron lying at 
the docks 47s, net is quoted, but considerable cargoes are ex! 
shortly, and for iron to arrive sellers are prepared to book orders 
at 463, net, 

Business in finished iron is slow, and but for shipping orders 
local forges would be badly off. Lancashire makers, however, 
hold to £5 15s. as the minimum for bars, with North Staffordshire 
qualities not quoted under £5 17s. 6d. to £6 2s. 6d. delivered here. 
Sheets remain at £6 15s. to £7, and hoops £6 10s. for random to 
£6 15s. for special cut lengths delivered Manchester district, and 
2s, 6d. less for shipment. 

The steel trade would appear to be considerably affected by the 
engineering dispute. Hematite makers are short of orders, and 
prepared to entertain offers, although 563, 64., less 24, remains the 
minimum actual quotation for Sa delivered here. 
Local made billets are not quoted above £4 6s, 3d. net cash, 
whilst makers would take £6 to £6 2s. 6d. for steel bars ; common 
steel plates can be bought at £5 15s., with boiler plates not averag- 
ing more than about £6 2s, 6d. delivered in this district. 

o new development of any importance in connection with the 
engineering trades of this district can be reported. There have 
been no further additions to the list of firms locking out beyond 
those already noted, practically all the important firms who are at 
all likely to co-operate with the federated employers having 
already joined in the movement. So far as actua) work is con- 
cerned, the position remains much as previously reported. There 
is no scarcity of new orders which could be secured, and engineer- 
ing establishments who remain outside the dispute are fully 
engaged. With r to the firms who are involved in the lock- 
out and strike, it is very exceptional where they are in a position 
to more than go on finishing pres:ing orders already in hand, 
and consequently little or no new work, except in boiler- 
making and some branches of constructive work, which are not 
affected by the eight hours demand, is being taken on, with the 
result that a good deal of work which would otherwise have been 
secured in this district is going elsewhere. One or two of the local 
firms have made efforts to secure workmen from outside districts ; 
but these demands have, to a large extent, been frustrated by the 
tactics of the men who are out on strike, At a couple of the 
local engineering works a fair number of men were obtained ; 
but the bulk of these were brought out, and so far as 
I can gather the engineering establishments will in most cases 
prefer eventually to close down their works altogether rather than 
attempt to go on under conditions which cannot be anything but 
unsatisfactory. There is, however, no doubt that considerable 
numbers of non-unionist workmen could be obtained, and whether 
the official announcement of the Employers’ Federation that no 
demand for the displacement of men who have remained at work, 
or who have been started during the strike, will be entertained at 
the settlement of the dispute will have the effect of removing 
the hesitation which many non-unionists feel at present about 
going back to work, or will encourage men from outside 
districts to take employment, with the assurance that it 
will bo permanent, remains to be seen. There is, however, 
little doubt, as I stated last week, that when the dispute 
is over, a very considerable portion of the men who have gone out 
will not be again taken on. Not only will the employers, in accord- 
ance with their declaration, stand by the men who have been 
working during the strike, but in many cases there will be an 
¥ absence of orders in the shops to give employment to anything like 
the number of men who were engaged before the lock-out and 
strike commenced, whilst the engineering trades unions will find 
thrown on their books a considerable number of the older men 
who under ordinary circumstances would have been kept on by 
the ———— but who now, having gone out on strike, will 
practically have to remain on the benefit funds of their respective 
societies, This is one result of the strike which most employers 
very much deplore, but it is the inevitable consequence of a 
struggle such as the one at _— going on. 

An extremely slow demand is reported for all descriptions of round 
coal. House-fire qualities are only in the most limited request, 
owing to the season of the year, whilst as regards the lower descrip- 
tions of round coal, requirements for steam and forge purposes are 
necessarily being considerably curtailed by the stoppage of 
engineering and ironworks in the district. It is very exceptional 
where collieries are working more than four days per week, many 
of them not running more than three, and stocks go on 
accumulating. Gonerally, however, there is no change in quoted 
prices, any giving way being only on special sales where stocks 
under load have to becleared away. At the pit mouth best Wi 
Arley averages 93. 6d. to 10s.; Pemberton 4ft. and seconds Arley, 
8s. to 8s. 6d.; common house coal, 6s. 6d. to 7s.; and steam and 
forge coals, 5s. 9d. to 6s. 3d. per ton. The limited production of 
slack owing to the short time at the collieries and the small demand 
for round coal, is keeping down supplies of engine fuel, with the 
result that although there is no great pressure of demand, they 
are not more than eqaal to requirements, and prices are steady at 
late rates, common slack averaging 33s. 3d. to 33, 6d.; medium 
sorts, 33, 9d. to 4s, 34.; and best qualities, 4s, 6d. to 4s, 91, at the 


pit. 

There is a fairly brisk demand upon steam coals for shipment, 
and this is to some extent helping to relieve the market of surplus 
supplies, resulting from the] d requi its for inland sales. 
Delivered ports on Mersey, ordinary steam coal is readily fetching 
7s. 6d. to 7s. 9d. per ton. 

Barrow.—The hematite pig iron trade is a shade easier after 
about a week’s more active trade in Bessemer classes of metal. 
The depression in the market has soon shown itself in a reduc- 
tion in prices. Makers are quoting 48s. 6d. to 50s. 6d. per ton net 
f.o.b. for parcels of mixed Bessemer numbers, and warrant iron, 
which has been up at 47s, 7d. sellers, is down at 47s, 21. net 
cash, buyers offering 47s. 14d. A farther reduction is noted in 
stocks, 1590 tons having been cleared — the week. Thestocks 
in hand now stand at 211,952 tons, or a decrease of 83,994 tons 
since the beginning of the year. Thirty-eight furnaces are in 
blast, as compared with thirty-six in the corresponding week of 
last year. 

Iron ore is in good steady demand, and native sorts continue to 
find a very good market. There is no variation to note in prices, 
good average sorts fetching 10s. to lls. per ton. The consumption 
of Spanish and Irish ores is still maintained. 

Steel makers have not so good an outlook as of late. The 
demand for heavy rails is not so brisk as it has been, and although 
makers are well off for orders at present, they have not a 
outlook before them. Prices are easier at about £4 7s. 6d. It is 
ewe to close down the heavy and light plate mill at the 

arrow Steel Works at the end of September, as it is found diffi- 
cult to make a profit in this d ent at present. Other 
branches of the steel trade are steadily employed, with prospects 
of a continuance of regular work. 

Shipbuilders have a more hopeful look-out. Messrs, Vickers, 
Son and Co, have booked an order at their Naval Construction 
Works this week from the Telegraph Construction and Mainten- 
ance Company, Limited, fora steel twin-screw spar-decked steamer, 
intended for the carrying and laying of submarine pm oy 
cables. This vessel will be 440ft. long, 54ft. broad moulded 
36ft. ~— moulded, and will have a displacement of 6300 tons 
gross. Her sea speed will be 114 knots, and she will be built under 
Lloyd’s special survey, 100 Al class. Marine engineers are still 
quiet on account of the strike, 

Coal in slow demand. Coke firm and steady in price. 

Shipping returns from West Coast ports show for last week 
exports of pig iron at 7500 tons, and of steel at 14,707 tons, as com- 
pared with 10,875 tons of pig iron, and 8054 tons of steel in the 











corresponding week of last year, showing a decrease of 3375 tons 





of pig iron, and an increase of 6653 tons of steel. The shipments 
this year total up to 273,011 tons of pig iron and 286,517 tons of 
steel, as compared with 202,701 tons of pig iron and 326,689 tons 
of steel in the corresponding period of last year, an increase of 
70,310 tons of pig iron and a decrease of 40,172 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE pits in this district are working fairly well, but average 
values are low. The question of lads’ wages is still being discussed, 
but no settlement has been arrived at, the masters not being 
likely to entertain an advance on account of the Compensation 
Bill, House coal is in very weak demand, and the railway com- 
panies are carrying very little to London just now. The better 
qualities of coal are in more brisk demand, but lower classes are 
accumulating a little at the pit heads. 

Values are as follows :—Best Silkstones, 7s. 6d. to 83. 3d. ton ; 
ordinary, from 6s. 9d. ton; Barnsley House, 7s. 3d. to 83, ton; 
seconds, from 6s. 6d. ton; common coal, from 5s. 6d. ton; 
Barnsley hards, 6s, 9d. to 7s. 6d. ton; seconds, from 63, ton. 
In gas coal values are firm at 7s. to 7s. 6d. ton, Engine fuel is 
also insteady demand. Nuts, from 5s. to 5s. 6d. ton; screened 
slack, from 3d. ton; pit slack, from 1s, 6d. to 2s. 6d. ton. 
Coke remains firm at 9s. to 10s. 6d. ton for ordinary, washed coke 
making 11s. 6d. to 12s, 6d. ton. 

On Friday last a mass meeting of society and non-society engi- 
neers was held in Sheffield, and the following resolution was 

d:—‘“‘ That this mass meeting, composed of members of the 
allied societies and non-society men in the engineering trades in 
the She ffield district, emphatically protests against the unwarranted 
action of our employers in locking out 25 per cent. of the members 
of the said societies at the bidding of the Employers’ Federation 
at a time when prosperity reigns, and while the relations between 
employer and employed are practically amicable, thereby inflict- 
—- and suffering upon those who will be forced into com- 
pulsory idleness through the absence of the engineers of the 
works ; and, further, that we consider this lock-out a deliberate 
attempt to strike a blow at labour combination, and we also 
strongly repudiate all responsibility in the matter.” 

Thelock-out in Sheffield affects three societies—the Amalgamated 
Society of Engineers, the Steam Engine Makers’ Society, and 
the United Machine Workers’ Society. Messrs. John Brown 
and Co., Limited, Atlas Steel Works, were the first firm to serve 
notices on 25 per cent. of the union men. The remainder handed 
their notices in on Saturday last. The firm, however, state that 
this early action had to be taken because they have to give 
fortnightly notices to their employés. The firms who pay on 
Saturday give notice on that day, and the firms who work on the 
weekly rule will give notice next Friday or Saturday, as the case 
may be. This is done so that all the notices shall expire on the 
28:h inst. The men have determined to cease working overtime 
from the day on which notices are served. 

In several of the more important industries the effects of the 
strike are now being felt, but the steel firms are fairly well 
employed nevertheless, several large orders having been received 
from India and China. The railway branches are not so good as 
they were in the beginning of this year. 

pH Harrison Bros. and Howson, Norfolk-street, have 
recently bought the old-established works of Messrs. Thos. Torby 
and Sons, Carver-street, and intend to erect upon the site a 
thoroughly up-to-date factory for the manufacture of all kinds 
of cutlery, plate, &c. The cutlery premises are to be ready for 
occupation by June next, and the other parts of the buildings later 
in the year. The works will be lighted by electricity, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market generally has been somewhat quiet this week, 
but it is not because trade has changed for the worse ; it is that it 
has been interfered with by local holidays, which are always 
observed in the middle of the month. 

The situation with regard to hematite iron is by no means 
good, as that description of iron being nearly all consumed at 
home is much affected by the stoppage in the engineering industry, 
whereas makers of Cleveland ordinary iron export the bulk of 
such iron, and are independent of this. Hematite iron is not so 
scarce as Cleveland iron ; in fact, makers are reported to have 
considerable stocks, and the stock in Connal’s stores is a 
but slowly. The quantity held on Wednesday night was 56,77 
tons, the decrease for the month being only 2017 tons. The 
exports of pig iron from the Cleveland district are steadily 
increasing—they are the best that have been reported in August 
for several years, and are almost the best that have been noted 
this year. Up to the 17th they reached 65,236 tons, against 
= 837 tons last month, and 55,234 tons in August, 1896, to similar 

ate. 

Prices have been very well maintained this week, and very little 
No. 83 Cleveland pig iron has been obtainable this week under 
40s, 9d. for prompt f.o.b., or 41s, for September delivery, and the 
tendency is undoubtedly upward. No. 3 is now scarcer than the 
other qualities. No lis sold at 423. 6d., No. 4 foundry at 40s., 
grey forge at 39s. 6d., and mottled and white at 393. 34., all for 
early delivery. Mixed numbers of East Coast hematite pig iron 
realise 493., and are not influenced by the wild fiuctuations in the 
warrant market. Kubio ore has been very stiff in price, and 
nothing less than 14s., delivered Tees or Tyne, will be accepted 
for 50 per cent. ore. The firmer prices are due to the advances 
in freight, and not to any better demand for the ore. 

The Skinningrove Iron Company has this week recommenced 
operations with the furnace that had to be stopped some time ago, 
owing to the breakage of the engine of the lift. The company is 
erecting additional Cowper stoves at its furnaces. 

The death is announced this week at the age of seventy-two years 
of Mr. Charles Steward Foster, who for the last thirty-five years 
has been connected with Messrs. Bell Brothers, Clarence Iron- 
works, Middlesbrough. He was one of the oldest and most 
res members on ’Ch at Middlesbrough. 

e fitters at Messrs, Bolckow, Vaughan, and Co.’s Middles- 
brough works, after being on strike for some time, have had their 
Ww advanced, and have resumed operations. 

he will of Alderman Eltringham, shipbuilder, South Shields, 
has been proved, the amount of personalty being £111,200. 

The and coke trades are considerably brisker than is usual 
in August, this being due to the shipments —- very large, and 
better prices are being realised both in Northumberland and 
Durham, with prospects of further advances. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, and 
prices have been unsteady. The wants of consumers are easily 
supplied, and there is scarcely any speculative business in pigs. 
Scotch warrants have sold from 44s. lld. to 44s, 64d. cash, and 
45s, to 443, 9d. one month. For ordinary Cleveland warrants the 
inquiry has been comparatively poor, notwithstanding that stocks 
of this class of iron are being steadily reduced. The uncertainty 
that exists as to the engineering lock-out continues to paralyse the 
speculative market, and the disposition is neither to buy nor sell, 
except on the most limited and necessitous scale. Cleveland 
warrants have been done at 40s. 94d. to 40s. 74d. cash, and 
40s. lld. to 40s, 94d. one month. ‘The demand for hematite 
warrants has been much curtailed, the business done ranging from 
47s, 7d. to 47s, 14d. cash, and 47s, 9d. to 47s, 34d. one month, 
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Middlesbrough hematite is exceptionally dull. A small lot sold at 
493. cash, but this department of the market is very idle. 

The output of pig iron in Scotland has so far been maintained. 
There are 35 furnaces producing ordinary, 38 hematite, and six 
basic iron, the total of 79 now in operation comparing with the 
same number last year at this time. Stocks show a small reduction 
in the warrant stores week by week. 

The export demand for Scotch pig is r, and the shipment 
very unsatisfactory. The total quantity despatched was 4789 tons, 
compared with 9051 in the ee I week of last year. To 
Holland 1220 tons were despatched, Italy 682, Germany 455, 
Australia 430, United States 12, Canada 20, South America 62, 
India 73, France 20, Belgium 145, —_ and Portugal 40, China 
and Japan 100, other countries 88, the coastwise shipments being 
1442, against 5057 in the corresponding week of last year. 

The prices of Scotch makers’ pig iron are fairly steady, but in 
one or two cases purchases may be effected at a reduction of 6d. 
per ton. Govan and Monkland, Nos. 1, are quoted f.o.b. at Glas- 
row, 45s. 6d.; No. 3, 45s.; Wishaw and Carnbroe, Nos. 1, 45s. 9d.; 
No. 3, 45s. 3d.; Ciyde, No. 1, 50s.; No. 3, 47s.; Calder, Gart- 
sherrie, and Summerlee No. 1, 51s.; No. 3, 47s. 6d.; Coltness, 
No. 1, 51s. 9d.; No. 3, 483.; Glengarnock at Ardrossan, No. 1, 
503. 6d.; No. 3, 45s.; Eglinton at Ardrossan or Troon, No. 1, 47s.; 
No. 3, 453.; Dalmellington at Ayr, No. 1, 47s.; No. 3, 453. 6d. 
Shotts at Leith, No.1, 51s. 6d.; No, 3, 49s.; Carron at Grange- 
mouth, No. 1, 51s. 6d.; No. 3, 48s. 

The manufactured iron, steel, and engineering branches are 
fairly employed. In the em majority of instances they do not 
yet feel the full effects of the labour dispute; indeed, in many 
cases it has not yet produced any inconvenience. At the same 
time there is a feeling of uncertainty that cannot fail to be hurtful 
to future business, 

In the coal trade activity prevails, the local trade holidays being 
now in most cases at an end. The total shipments of coal from 
Scottish ports in the past week reached 193,132 tons, compared 
with 197,604 in the preceding week, and 196,487 in the corre- 
sponding week of 1896. There is a good demand for steam and ell 
coals, the better qualities of the latter being preferred for ship- 
ment. The production of splint coal is large, but it is being well 
cleared away at present, and as the days become shorter the re- 
quirements of the gasworks will rapidly increase. A good business 
is being done in main coals. The prices f.o.b. at Glasgow harbour 
are for main coal, 63. 6d.; splint, 6s, 9d. to 7s.; ell, 7s. to 7s. 6d.; 
steam, 8s. per ton. 

The miners are in a state of agitation in several districts in con- 
sequence of the efforts being made by certain of their leaders to 
bring about a general demand for an increase of wages. As to 
the wisdom of such a movement at present, there are differences 
of opinion even among the agents of the men. Some of the latter 
appear to think that while it is highly desirable that an advance 
should be obtained as soon as possible, the wages being undoubtedly 
low, the time has scarcely yet arrived for enforcing the demand. 
Numbers of men are on strike, but their action has been taken asa 
protest against small reductions, which are still being made. In 
connection with these disputes, it has transpired that the wages 
have been gradually shrinking over a Sadhana period, during 
which there was prolonged depression in the trade. For two or 
three months past the coal trade has been slowly improving, but 
does not as yet yield returns that would justify a general advance 

in wages, 


we 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

PRICES are but little affected for best steam, 3d. or 64. being 
the most. Quotations on ’Change, Cardiff, mid-week, show this: 
—Best steam, 10s. 9d. to 11s.; seconds, 103. to 10s. 6d.; drys, 
93. 6d. to 93. 94.; best smalls in strong request, 63.; seconds, 
5s. 6d. to 5s. 9d.; drys, 53s. 3d. Hovse coal, in another week or so, 
especially if the rainy weather continues, may be expected to im- 

‘ prove in price and demand. This week there is not much change. 
Best is quoted in Cardiff at 93. 3d. to 93s. 6d.; No. 3 Rhondda, 
10s. 94.; brash, 93. 3d. to 93. 6d.; small, 7s. 9d. to 83.; No, 2 
Rhondda, 7s. 9d. to 83.; through, 6s. 9d.; small, 5s. 6d. Best 
Monmouthshire, shipped at Cardiff, 93. 3d. to 9s. 6d.; seconds, 
8s. 9d. to 93. 

Swansea prices:—Anthracite, 83s. 6d. to 11s. 6d.; culm, 4s. to 
4s, 3d.; steam, 93. 6d. to 10s. 6d.; house, 10s, to 11s.; through, 
8s, 6d. to 9s.; No. 2 Rhondda, 83. 6d. to 93. 6d.; through, 7s. to 
7s. 6d.; small, from 5s, 

An important meeting of collier representatives was held at 
Cardiff on Monday, when the Workmen’s Compensation Act and 
the Control of Oatput Scheme were discussed. A committee was 
appointed to look after the men’s interests in the working of the 
Act, and in the matter of the second subject it was decided to 
solicit a conference between owners and men, so that a scheme 
might be of mutual benefit, An adjournment for three 
weeks was decided upon. 

The Aberdare Valley, one of the earliest in the steam coal trade, 
is apparently far from exhaustion, and I note that one at least of 
its neighbouring valleys is about to start again. This is in the 
Cwmaman district. e Cwmaman Colliery Company is sinkin 
on the top of the valley, and when the coal is won it is capadied 
that 1000 men will be employed ; the Powell Daffryn Company also 
is sinking the Cwmneol pit to the lower measures, 

In the Ogmore district colliery enterprise is making itself visible. 

A Cardiff syndicate has been formed for the opening and working 
of two large pits at Glynogwn, near Blackwell, in the Ogmore 
Valley. Strong ho pom me” — that in two years an average 
output of from 1000 tons to 1500 tons will be secured daily, 

I hear, again, that London capitalists are ——— a syndicate 
to work the coal measures on the Stradey estate, Llanelly, and have 
devoted £20,000 for the purpose, 

It is currently stated in Swansea that the Great Western Rail- 
way Company contemplates spending £25,000 at the Docks, 

The leading ironmasters have been replenishing their stocks of 
iron ore with a good deal of energy of late. A few items of last 
week show this: 3600 tonsto Blaenavon, another cargo of 1550 tons, 
2666 tons from Benisaf to La Société Commerciale, 1650 tons to 
Ebbw Vale from Bilbao, 1550 tons from Bilbao to Patent Nut and 
Bolt Co., Newport, Mon. Cyfarthfa also received several consign- 
ments over from Decido, 

An exceptional accident happened at Cyfarthfa Works on Satur- 
day last by which two men were injured. They were employed 
in cleaning out the gas stoves with gunpowder when it accidentally 
exploded. A fatal accident was reported this week from the slate 
collieries, Treherbert. 

Swansea, mid-week, it was noted that more animation existed, 
and that a better tone was manifested in all branches. Pig iron 
warrants indicated an improvement, shipments of Middlesbrough 
<a brands reported good, but a small decline in 

cotch, 

It was stated that most works were fairly employed, particularly 
the Bessemer, and that a fair moderate output of rails and 
billets continued, while there was a better demand for Siemens 
steel bars than of late. 

The receipt of tin-plates from Swansea works last week totalled 
53,353 boxes; shipments, 46,859 boxes; present stock, 162,008 
boxes. Prospects were regarded as better, the following vessels 
being expected to berth :—Exeter City and Llandaff City for New 
York; Hyson for Eastern ports: Ixia for Batoum ; City of Cadiz 
for Ham Org Radyr for Lisbon ; Baross for Venice ; Juno for 
Nantes and Bordeaux. 

Swansea imported 1949 tons of pig last week, and 3955 tons of 
ore. Latest quotations in the iron and steel trade are as follows: 
—Glasgow pig iron, 44s, 94d. and 44s. 74d. cash buyers Middles- 

brough ; No. 3, 40s, 74d. prompt; other numbers in proportion ; 

hematite warrants, 47s. nee for mixed numbers f,0,b, ; dles- 
brough hematite, 48s, 3d, 








Welsh bars, £5 5s. to £6; sheet iron, £6 7s. 6d. to £6 123. 6d ; 
steel sheets, £6 7s. 6d. to £610s. Bessemer steel, tin-plate bars, 
£4 23, 6d.; Siemens best, £4 23, 6d.; steel rails, heavy sections, 
£4 10a. to £4 12s, 6d.; light, £5 7s. 6d. to £5 10s. Tin plates:— 
Bessemer steel cokes, 93. 6d. to 93. 74d.; Siemens, 83. 9d. to 10s.; 
ternes per double box, 28 by 20 c., 18s. 64, to 19s, 6d.; best 
charcoal, 12s. to 12s. 3d. 

Block tin, £62 to £62 5s, 4 

Patent fuel was in moderate request in Cardiff, at last prices. 
Swansea, 93. 9d. to 10s., brisk. Coke values unchanged. Iron ores, 
Swansea, 133. 6d. to 143, Pitwood stock on Cardiff wharves 
lessening ; price, 14s, 

Briton Ferry industries active. Production of steel bar at the 
Albion continues large. Fair output of tin-plate. Receipt of iron 
ore large. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A MODERATELY active employment is reported to be going on in 
the various departments of the iron and steel industries, and there 
is a fairly stiff tendency noticeable in quotations. 

Silesian ironmasters have remained well occupied during the 
week, both crude and manufactured iron being rather brisk of 
sale, while prices are fairly firm in most instances. 

Only very poor accounts can be given of the trade that 
is being done on the Austro-Hu ian iron market. Especially 
bars and sheets are uncommonly dull, and prices for these 
articles are much inclined to movedownwards. Girders remain in 
good call. The repairing of the many bridges that have been 
damaged by the recent floods will cause the demand for structural 
iron to increase considerably. Prices are, asa rule, the same as 
previously quoted. 

The traffic on the Austrian State Railways was, for 1896, pig 
iron, 526,495 t.; manufactured iron, 399,234 t.; rails, 43,020 t.; 
iron and steel manufactured goods, 282,748 ; ores and minerals, 
1,079,736 t.; metals and metal articles, 61,401 t.; agricultural 
machines, 37,058 t.; other machines and parts of machines, 
91,851 t.; pit coal, 3,011,095 t.; brown coal, 5,501,663 t.; coke, 
357,700 t. 

Value of Servian export in ore and metals for 1896 amounted to 
273,378 dinar, against 219,612 dinar in 1895; in machines, instru- 
ments, and arms, 34,732 dinar, against 333] dinar. In metals 
nearly the total Servian export went to Austria-Hungary, while 
Servian coal and briquettes worth 78,000 dinar were exported to 
the Hungarian frontier district, 

The French iron trade is without change ; pig iron and most 
sorts of manufactured iron are rather quiet, and prices have been 
pretty easy ina few instances, The majority of the works, how- 
ever, are kept going regularly on orders of previous date ; here 
and there fresh contracts have been secured, but taking it all 
through, there is only little life stirring in the iron and steel 
eee 


t. 

A good demand has, on the whole, been experienced on the Belgian 
iron market for malleable iron, but makers, as a rule, have to 
agree to reductions if they wish to secure a fair order. With 
regard to the business in pig iron, rather unfavourable accounts 
are given, inquiry being slow and quotations pretty weak in 
consequence. 

The Belgian coal trade is reported to be in an improving condi- 
tion ; orders come in freely, and the tendency of prices is firm. 
Last year the prices for coal in Belgium rose 4 centimes p.t., 
against the previous year. The collieries yielded a profit of 
3°9 per cent. in Mons, 4°9 per cent. in the Centre, 67 per cent, in 
Charleroi, and 5°3 per cent. in Hanaut. Average wages of a 
collier was 3°21f. per day. Export in Belgian coal chiefly goes to 
France—two and a-half million tons. To Germany 26 per cent. 
less have been exported than in 1895, whereas exports in Belgian 
coal to Switzerland rose 50 per cent. 

In the Rhenish-Westphalian district the business transacted on 
the iron market continues to be of a fairly satisfactory description. 
Especially the steel department is well employed, and the engi- 
neering establishments are likewise kept fully grins. In pig iron 
there has been less — in the past week, and blooms have also 
remained in somewhat dull request. 

The following are the ee list quotations per ton at works : 
ot No. 1, M. 66 to 67; No. 3, M. 59 to 60 ; white 
forge pig, M. 58 to 59 ; basic, M. 59 to 61; Bessemer, M. 60 to 63 ; 
spi so cd M. 65 to 67 ; bars, M. 132 to 135 ; best sorts, M. 153; 

es, M. 132 to 135; girders, M. 118 to 125; sheets, M. 145 to 
168 ; the same in basic, M. 135 to 150; boiler plates, M. 175 to 
185; the same in basic, M. 140 to 160; Siemens-Martin plates, 
= 158; rails, M. 116 to 120 ; light section rails, M. 110 to 
115. 


German import and export in iron, ore, metals, machines, and 
coal was for the first six months of the present year as under :— 
Import, 100 kilos. Export, 100 kilos. 
1897. 1896. 1897. 1896. 
Iron ore .. +» 18,875,188 .. 11,492,842 .. 15,986,450 .. 12,054,504 
Lead ore ee 501,410 .. 262,650 .. 15,250 .. 18,347 
Copper ore oo 14,006 .. 181,063 128,449 171,471 
Chromic ore.. .. 92,166 84,732 8 12 
Gold and platinum 
OO «sp ee «o 4,284 .. 5,695 .. ee vs 20 
Silverore .. .. 27,855 21,281 .. 4 
Cobalt and nickel 
ore en ee 82,788 .. 6,718 .. 818 912 
tes .. 1,708,419 .. 1,697,717 .. 75,924 70,260 
Manganese ore .. 439,352 201,758 47,671 81,422 
Zinc ore.. oe 117,846 .. 76,529 .. 164,595 181,921 
Antimony and 
arsenic ore oe 5,314 2,624 .. 1,054 974 
Other ores 6,803 .. 6115 .. 212 400 
Scrap iron 876,896 184,363 ., 154,237 825,665 
Pigiron.. .. .. 1,828,815 1,096,005 428,004 850,941 
Blooms and ingots 8,475 .. 2,848 204,108 278,481 
Angles .. 4,458 .. 447 802,349 892,883 
Rails, fish-plates.. 6,998 .. 1,054 738,95 849,176 
Bars.. .. 187,017 .. 109,981 1,172,774 1,365,298 
Plates and sheets 89,356 28,807 618,786 746,896 
-plates 67,610 49,567 1,1 807 
Iron wire 26,899 80,094 .. 985,865 1,047,259 
Hardware 218,196 152,527 .. 1,603,061 1,436,784 
Machines .. .. 855,724 275,821 808,498 724,569 
Copper and copper 
articles .. .. 368,543 299,847 218,647 216,616 
and lead 
articles .. .. 155,615 164,599 .. 176,736 .. 194,857 
Zinc, zine articles 97,758 78,521 .. 323,467 892,245 
Tin, tin articles .. 62,128 68,808 10,601 10,099 
Antimony 8,133 6,142 .. 209 833 
Nickel .. .. 6,970 8,661 .. 515 736 
Quicksilver .. 8,154 2,716 812 837 
Aluminium and 
cles in alu- 
minium .. .. 4,910 .. 2,511 436 578 
Other common 
me ° 860 .. &,4 me 8,480 .. 8,795 
Pit coal .. .. .. 25,415,768 .. 28,822,513 .. 55,249,118 .. 58,682,206 
Brown coal ., 88,828,002 86,987,177 .. 65,728 .. 68,379 
Coke «+ e+ e+ 2,109,485 .. 1,888,180 .. 10,473,968 .. 10,409,228 
Patent fuel .. .. 368,991 876,048 .. 1,051,098 926,073 


The total output of coal during the first seven months of present 
year was, for the Saar district, 3,580,440 t., inst 3,362,450 t.; 
in Upper Silesia 7,800,930 t., against 7,725,150 t.; in the Rubr 
district 23,053,000 t., against 21,411,420t.; and for the three 
districts together 34,434,370+., against 32,499,020. for the same 
— the year before, This shows an increase of 6°8 per cent. 

‘0 


r the Saar district, 1 per cent, for Silesia, and 7 ‘7 per cent, for 
the Ruhr district. 

It bas been officially stated that among the 158,368 officials and 
colliers in the mining district of Dortmund, that have recently been 
counted, 7882, or 6 ‘24 per cent., were more than fifty years old ; 
cent., 
‘t have 


sixty ; and 159, or 0°10 


1942, or 1°23 per cent., were 
e total number of persons 


past seventy. When from 











————— 
b2en counted, the officials and women labourers are deducted, j 
appears that about 7°05 per cent. of the male labourers are m) ; 
than fifty years old. It may be added that among the 3 55] O44 
male labourers in the mining and building industry, taken’ b 
census in June, 1882, about 9°27 per cent. were over fifty, 7 











AUSTRALIAN NOTES. 


THE annual report for the year 1896 of the secretary for Vic. 
torian mines and water supply has now been published, The 
report deals very exhaustively with mining, not only in Victoria, 
but a comparison with the other Colonies, and also includes draw. 
ings and particulars of recent mining appliances and machinery 
The estimated total quantity and value of gold raised in Australia, 
Tasmania, and New Zealand, from the first discovery in 185] to 
the end of 1896, has been as follows :— 


Quantity. Value, 
oz, 

Victoria .. .. 61,034,682 + 244,188,798 
New Zealand .. .. 18,812,837 58,251,848 
Queensland .. .. 11,196,605 a 89,118,117 
New South Wales .. 11,690,684 . 43,399,048 
West Australia 967,626 8,686,155 
Tasmania... .. .. 880,008 .. 8,311,325 
South Australia .. 507,558 .. 1,776,435 

Australasia - 99,589,945 888,752,056 


The yield of gold in the several Australasian Colonies for the 
year 1896 was as under :— 


Quantity. Value. 
0%. £ 

Victoria 805,087 . +» 8,220,348 
Queensland .. .. 688,000 . - 2,863,000 
New South Wales .. .. .. 296,072 +. 1,073,360 
West Australia.. .. .. .. 281,266 + 1,068,810 
New Zealand +» 263,722 1,041,764 
Tasmania .. .. 62,586 . 234,697 
South Australia 29,004 101,500 

2,875,737 9,103,479 


From this table it will be seen that Victoria is ahead of Queens. 
land by £857,348, and is more than three times either New South 
Wales, West Australia, or New Zealand. The gold of Victoria 
is estimated to be worth £4 per oz.; that of Queensland, £3 103,; 
of New South Wales, £3 14s.; of West Australia, about £3 16s,; 
of New Zaaland, £4; of Tasmania, about £3 153.; and of South 
Australia, £3 10s. ‘ 

In speaking of the floating of mines in London, the report 
states :—'‘If a capital of from £30,000 to £40,000 is found ample 
to equip and successfully work a mine floated in Victoria, the 
question naturally arises why companies floated in England should 
require a capital of nearly three times that amount. The answer 
to this question at once explains the difficulty that exists, and 
probably will continue to exist, with respect to successful flotation 
of mining property in my viz., over-capitalisation. It is 
quite reasonable to assume that a mine —— pay fair dividends 
on a working capita! of £40,000 used solely for developing such 
mines, but would inevitably be a failure on a capitel of £100,000, 
£60,000 of which passed into the hands of the brokers as commis. 
sion for floating the company. When the English capitalists 
recognise the force of this assumption and act on it, they will find 
that the Victorian goldfields afford almost unlimited scope for 
profitable investment,” 8, SE: 

The total number of persons engaged in mining in Victoria at 
the end of 1896 was 33,023. ; 

The total estimated quantity and value of metals and minerals 
raised during 1896, and the aggregate quantity and value up to 
that date is given below :— 


For year ending Aggregate Aggregate 
81st Dacweber, 1896. quantity raised value to 
Quantity to 81st m- 8lst Decem- 
raised. Value. ber, 1896. ber, 1896. 
oz. & oz, £ 
Gold.. 805,087 - 8,220,348 .. 61,084,682 .. 244,138,728 
Tons. Cwt. Tons. 
Coal.. .. .«. 226,462 8 .. 118,012 785,451 8 468,807 
Copper ore — — 17,444 15 206,395 
er 4417 1,799 .. 14,600 689,537 
Antimony ore. _ - - 22,80616 .. 176,644 
Lead ore.. .. _ eo _- ° 778 6 .. 5,519 
Iron ore .. .. _ ee _ 5,484 10 .. 12,540 
Lignite & brown 
coal .. .. 5,815 6 .. 2,141 47,891 14 .. 7,635 
Slate & flagging 380 0 .. 97 1,598 0 .. 401 
Totals ee 8,837,897 .. . 245,715,706 


While the Federal Convention was sitting in Adelaide, a sugges- 
tion was made that a trans-continental railway should be con- 
structed, connecting West and South Australia. Sooner or later 
this will require to be done, and will then form a chainwork of 
railway from Perth, Western Australia, to Brisbane, Queensland, 
Now that Western Australia is being opened up to such an extent, 
which necessitates a continuous line of steamers running with the 
other Colonies, a large amount of traffic ought to be secured over 
the railway. On the question of federal defence it is a necessity, 
and a considerable saving of time would be effected in transport- 
ing the mails, 

e South Australian Railway Commissioner has reported upon 


the proposal, so far as the South Australian territory is concerned. 
The total cost to the West Australian border, miles, is esti- 


mated at £1,903,000, allowing for maintenance for a year and 
interest on construcion, 

The estimated annual expenditure would be £50,000, while the 
gross revenue is put down at £85,000, thus leaving an excess of 
net revenue over expenses of 1°84 per cent. on the capital cost. 
It is expected there would be a large traffic in passengers, live 
stock, and merchandise, The West Australian authorities havo 
not yet gone into the question of their side of the line. 

The revenue returns for the financial year ending 30th June, 
1897, have proved very satisfactory throughout the Colonies, not- 
withstanding the severe drought that has been experienced, the 
railways in particular showing marvellous results, @ increases 
over last year in the railway revenue have been as follows :—New 
South Wales, £211,026 ; Victoria, £204,738 ; Queensland, 
The wool season in New South Wales is now over, the returns 
published by the Custom authorities show an increased shipment 
of 7033 bales over last year. The destination of shipments from 
Sydney and Newcastle, New South Wales, have been as under :— 


Destination. No. of bales. 
United Kingdom.. .. .. « «+ of oe es 428,799 
era ee ee ee a ee 
Belgium... . a) Fhe: an ee) 40 66 ae bo 

oa 
United Btates ee 15,620 
Japan .. 1,298 
Italy .. ee 485 
In 849 
Canada 1 
Total.. 690,034 








TRADE AND BusINEss ANNOUNCEMENTS.—Mr. A. F, Harley, 
city engineer, of Jacksonville, Florida, wishes us to let his 
American friends know that he is staying with his relatives at 
127, Highbury Newark, till about the 10th of next month,—Mr. 
Alfred Davis has removed from 13, St. Ermin’s Mansions to 
26, Victoria-street, Westminster, and the following firms have 
removed their London offices to the same address :—Mosers. Jack: 
son and Sh Company, Wilmington, Del., U.8,A.; Messrs. 
Union Bridge Company, Athens, Pa,, U.S.A.; Messrs, John Davis 
and Son, of Derby. 
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LAUNCHES AND TRIAL TRIPS, 


THE powerfal twin-screw tug steamer Hotspur, 
for the ‘London and India Docks Joint Committee, 
was launched on Monday, .\ug. 16th, by Messrs. 
W. Simons and Co., Limited, Renfrew. Its dimen- 
sions are: Langth, over all, 114ft.; breadth, 22ft. ; 
depth, 12ft. ; fitted with two sets of compound 
high ‘and low-pressure engines, and two of 
Messrs, Babcock and Wilcox patent water-tube 
boilers of 800 indicated horse-power for 200 lb. 
working pressure. It has separate surface con- 
denser, air and circulating pumps, automatic 
feed pumps, steam starting gear, and latest 
improvements in vessels of this class. The hull 
and machinery have been constructed under the 
direction of Mr. H. F. Donaldson, M.I.C.E., 
Engineer-in-chief, London and India Docks. 

Oa Saturday, the 14th inst., the s.s. Coningsby, 
built by Messrs. Ropner and Son, of Stockton- 
on-Tees, to the order of Messrs. Gladstone and 
Cornforth, West Hartlepool, made her official 
trial trip in the Tees Bay, which proved highly 
satisfactory in every way, the machinery working 
without a hitch of any kind, and an average 
speed of twelve knots on a three hours’ trial was 
obtained, this being considered ptionally 
good. ‘This steamer has been built under the 
supervision of Mr. Brockett and Captain Smith, 
who were present at the trial, and expressed 
themselves highly pleased with the results, This 
steamer is of about 4800 tons deadweight, and is 
fitted with the builders’ patent “trunk,” and 
other most recent appliances for the efficient 
working of the vessel, the machinery being sup- 
plied by the well-known firm of Messrs, Blair and 
Co,, Limited. After completing the trial run, the 
steamer proceeded on her voyage to Savannab. 

On Friday afternoon The Blyth Ship- 
building Company, Limited, launch from its 
shipbuilding and repairing works at Blyth, for 
Messrs. Russell, Huskie and Co., of Leith, a steel 
screw steamer designed to carry a large cargo on 
a light draught of water. The principal dimen- 
sions of the vessel are :— Length, 337ft.; breadth, 
47ft.; depth, 24ft. 10in.; with poop for cabins, 
bridge amidships, and topgallant forecastle for 
crew. The vessel will take Lloyd’s highest class, 
and is built on the three-deck principle, with 
single deck laid, and deep framing, thus giving a 
very large area in the holds for stowing cargoes 
of the bulkiest description. The engines will be 
fitted by Messrs, Blair and Co., Limited, of 
Stockton-on-Tees, and are of the triple-expansion 
class, and fitted with all their latest improve- 





engine and boiler casing. Above this is placed a 
large chart and wheel-house, and the pilot bridge 
overhead, A flying bridge is also fitted forward 
of the foremast. The engines and boilers will be 
fitted by Messrs, Thomas Richardson and Sons, 
Limited, of West Hartlepool, the size of the 
engines being 24in., 38in,, and 64in. by 4Zin, 
stroke, with two large multitubular boilers work- 
ing at 160 lb, pressure. The vessel was named by 
Miss Florence Buchanan, daughter of Captain 
J. Buchanan, secretary of the company, and 
was launched by hydraulic power by Madame 
P. Rickmers, of Bremerhaven. There was a 
numerous company present, including Mr, Peter 
Rickmers, of Bremerhaven ; Miss A. Rickmers, 
daughter of Mr. Andreas Rickmers, of Bremen ; 
Miss von Griiter Rickmers, niece of Mr. Rick- 
mers ; Captain and Miss Buchanan, of London, 
representatives of the builders’ firm, 








THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

4th August, 1897. 

18,137, Leatuer Tire for Bicycies, W. G. Francis, 

London. 





18,188. Dress Pockets, P. A. Haycock, Birmingham. 

18,189. Sash Toot Hanpie, A. Hibbert, Manchester. 

18,140. Spanner, W. J. Sturgess, W. Ashcroft, and M. 
E. Bird, Birmingham. 

18,141. AtracHiNG Tire Covers to Rims, W. J. Sturgess 
and M. E. Bird, Birmingham. 

18,142. FasteninG Bottoms of Trousers, W. J. Stur- 
gess and M. E. Bird, Birmingham. 

18,143. Numerical Demonstrator, E. Sykes and F. 
Gillett, Liverpool. 

—— Appressino Cycizs, C. E. Corbitt, Chorley, 


cs. 

18,145. Stationery Cabinets, A. Patterson, Newcastle- 
on-Tyne. 

18,146. Szcurrne FLianocEs of Reg.s, H. C. Hooper, 
Manchester. 

18,147. Beveraces, W., F., and R. Walker, J. T. Free- 
stone, and J. Radley, Liverpool. 

18,148. CLeaneR for Gor Irons, J. Allan, Glasgow. 

18,149. CanDLE-HOLDERS, J. W. Sankey, Wolverhamp- 


ton. 
18,150. Rounp Curmygy, H. Riemer and H. Tossell, 
London. 
18,151. Maxine Bricks, C. Tymm, Manchester. 
18,152. Borries, M. Devan, Manchester. 
18,153. ComBixaTIon Door-HOLDERS, J. F. Sullivan, 





ments for the easy working of the hinery and 
economy in fuel. As the vessel left the ways she 
was named the Craigneuk by Miss Nixon, 
daughter of the secretary of the company. 

On Saturday, the large new steamer Port 
Phillip left the Tyne on her trial trip. This 
vessel, which is one of the latest developments 
of a modern light-draught cargo steamer, has 
been built by Messrs, the Tyne Iron Shipbuilding 
Company, Limited, Willington Quay, to the 
order of Messrs. William Milburn and Co., of 
Newcastle and London. Her principal dimen- 
sions are:—Length, 325ft.; breadth, 48ft. 6in.; 
depth, 24ft.; and the vessel is fitted with com- 
plete equipment of winches and derricks for the 
rapid loading and discharging of cargo, The 
machinery, which has been built by the North- 
Eastern Marine Engineering Company, Limited, 
Wallsend, consists of a powerful set of engines 
with cylinders 23in., 38}in., 64in. by 45in. stroke, 
and two large boilers working at a pressure of 
180 lb. The trial of both vessel and machinery 
proved in every way satisfactory. Mr. J. D, 
Milburn was present during the trial, and also 
Mr. Bone, representing the shipbuilders, and Mr. 
Philipson, the engine builders, During coustruc- 
tion the vessel and machinery have been superin- 
tended by Mr. R. Moffitt, of Newcastle, 

On last Saturday, August 14th, Messrs. Sir 
Raylton Dixon and Co., Limited, Cleveland Dock- 
yards, Middlesbrough, launched a large cattle and 
cargo steamer, which has been built for the well- 
known firm of Messrs. Lamport and Holt, of 
Liverpool, and intended for their trade between 
Liverpool and the West Coast of South America, 
Brazil, and River Plate. Her dimensions are :— 
Longth, 367ft.; beam, 47ft.; depth, moulded, 
27ft. 9in.; with a deadweight carrying capacity 
of about 5600 tons. The vessel is built on the 
web frame system to Lloyd’s highest class, spar 
deck rule with poop bridge and forecastle. The 
spar and main decks are of iron and steel, and 
the hull is divided into seven compartments by 
six water-tight bulkheads, Water ballast is 
carried in cellular double bottom and both peaks, 
and the vessel is fitted with all the latest 
appliances for filling and discharging the tanks. 
A complete installation of electric lighting will be 
arranged throughout the vessel of the most 
perfect description, Hand dation 
is provided for passengers and officers in houses 
on the bridge, and for cattlemen under the bridge. 
Her machinery, which is being constructed by the 
North-Eastern Marine Engineering Company, 
Limited, Wallsend, consists of a set of triple- 
expansion engines with cylinders 26in., 43in., 
7lin., by 48in. stroke, having two boilers 16ft. by 
12ft, 6in., working at 1801b, pressure, Howden 
forced draught, &c, The hull and machinery 
have been built under the supervision of Mr. 
Russell, superintendent to the owners, and Mr. 
Morrin, their superintendent engineer, respec- 
tively. On leaving the way she was named 
Sallust by Mrs, Russell, 

Messrs, J ge Thompson and Sons, Limited, 
of the North ds Shi building Yard, Sunder- 
land, launched on the 12th inst. the s.s. Min, 
built to the order of the Mercantile Steamshi 
Company, Limited, London, this being the ninth 
vessel built by Messrs, Thompson for this com- 
pany. Her principal dimensions are :—Length 

etween perpendiculars, 325ft.; breadth extreme 
44ft. 6in.; depth moulded, 22ft. 2in. The vessel 
is built to the partial awning deck rules, and is 
designed to have a carrying ity of about 
4750 tons, with Lloyd’s summer freeboard. She 
has six watertight bulkheads, and an iron longi- 
tudinal bulkhead fore and aft, to the height of 
the weather-deck, She is rigged as a two-masted 
fore-and-aft schooner, and has a complete system 
of derricks for the handling of cargoes. The 
whole of the officers’ engineers’, berths, 
and saloon accommodation, is fitted amidshi . 
the saloon house being a continuation’ of the 











18,154. Extension Minino Post, J. J. Sullivan, Man- 
chester. 

18,155. Rotiers, J. R. Milson, Manchester. 

18,156. Drivinc Gear for Cycixs, F. von Eulenfeld, 
H. B. Tupper, and A. Boguslavsky, London. 

18,157. Puorocrapuic OBJEcTIves, F. R. von Voigt- 
lander, London. 

18,158. Posta, Letrer-boxes, J. Teevan and J. F. 
Hoyne, Dyblin. 

18,159. Brake Gears, F. W. Selley and W. H. Nisbet, 
Glasgow. 

18,160. Disrrisutinc Szeps, J. Auchinachie and J. 
Simpson, Glasgow. 

18,161. Traction, R. C. Sayer, Bristol. 

18,162. ScREW-DRIvER, E. Eee, Melrose, N.B. 

18,163. New Cutrine Apparatus, A. Mehlhorn, Bir- 
mingham. 

— Composition for Or, Lamps, W. J. Gook, 


on. 

18,165. Untoapinc EartH from Trucks, 8. W. Hall, 
London. 

18,165. Waxnowine, &c., Macurines, J.:8. Constant, 


ndon. 
18,167. AppLiance for Hatr-cuRLino, R. H. Courtenay, 
ndon. 
18,168. Sappie Ciips, Middlemore and Lamplugh, 
Ltd., and H. Vincent, London. 
18,169. New Lapixs’ Vei. Rouuer, Baron V. Barreto, 


ndon. 
—, LicuTIne CiGARETTEs and Cicars, M. Huggard, 
mdon. 

18,171. Hypopermic SyrinoE, J. W. Cockerill, London. 

18,172. Drawina-orr Taps or Cocks, F. Hughes, 
London. 

18,178. Measuninc Execrric Current, W. A. Price, 
London. 

18,174. Cyciz Tire, M. Stern, London. 

18,175. Currinc Woop for Matcues, J. Willmott and 
W. A. Ellis, London. 

18,176. EtecrricaL AccumuLators, A. Heil, London. 

18,177. Dampgr for Musicat-Boxes, A. C. Detmering, 
London. 

18,178. AntisErtic Susstances, W. L. Wise.—(Knoll 
and Co., Germany.) 

18,179. Vatve for Pyeumatic Tires, J. Mohs, London. 

18,180. Dyvzrnc VEGETABLE MaTERIALs, W. P. Thomp- 
son.—(L. Gevaert, Belgium.) 

18,181. Lockina Devices for Sarzs, W. S. Masters, 
Liverpool. 

18,182. Hotper for Hackiine Macurygs, J. V. Eves, 
Manchester. 

18,183. PortreRE Rops, J. Aitchison, London. 

18,184. Pyeumatic Tires, G. Fletcher, Liverpool. 

18,185. Proputsion of AvuTo-cars, J. G. Glover, 
London. 

18,186. AERATED Waters, J. Emringer and P. E. Mar- 
chand, London. 

18,187. RoLLER-BLINDs, M. T. Sharp, London. 

18,188. Mititary INTRENCHING TOOLS, T. Rowe and G. 
Adams, London, 

18,189. Convertinc Nitric Peroxipe into NiTRIc 
Acip, O. Guttmann, London. 

18,190. Jomsinc ScREW-PROPELLER Buapss, R. Rune- 
berg, London. 

18,191. Mountinc Ruppers, R. Runeberg, London. 

18,192. Navicatine VessELs, R. Runeberg, London. 

18,193. Foop Contarners, A. Wallmeyer, London. 

18,194. Furnaces for Srram Borters, H. C. Ashlin, 


mdon. 
18, at Apparatus for TreatTinc Woop, 8. E. Haskin, 
mdon. 
18,196. ConnectinG Bettina, C. J. Camenjend and B. 
Biittler, London. 
18,197. IanrTION ARRANGEMENT of Gas Enainzs, F. W. 
Lanchester, London. 
18,198. Cyctz WHEE Tires, J. Cannadine, jun., Read- 
ing, Berks. 
18,199. Provan, 8. A. A. Stenberg, Stockholm. 


5th August, 1897. 


— THANSMITTING ELECTRICAL ImpuLsEs, H. Godsal, 

ndon. 

18,201. Tires, W. B. Berry and J. S. Warburton, 
Waterloo, near Liverpool. 

18,202. A Carp Hoxper, J. H. Allum and D. Loch, 
London. 

18,208. Betts for Drivinc Macuinery, J. Whiteley, 
Manchester. 

18,204. Sponcz Baas, C. W. 8. Magrath, rt. 

18,205. Niaut and Day Apvertisinc, A. McDonald, 
London. 

18,206. Preumatic TrrE, EB. Govett, London. 

18,207. MaNuFACTURING WELDLEss CycLte Rims, R. 

ulfin, B: ham. 

18,208. Carnpina Enornzs, J. E. Worsley, Halifax. 

18,209. Cuzcxinc Timz, The Brook Time-checking 
Clock Company, Ltd., and F. Brook Huddersfield. 





ay = Oi Morors, E., T. H., and L. Gardner, Man- 
* chester. 
—— Writinc Tastes and Dzsxs, H. Heine, 


iw. 

18,212. Bicycte Hanpxez, F. T. Marwood, Pleasington, 
near Blackburn. 

18,213. Srzam Generators, W. M. Smith, Newcastle- 
on-Tyne. 

18,214. CommunicaTinc between Passencers and 
Guarps, J. Paterson, Glasgow. 

18,215. Hopper Freepers, Asa Lees and Co., Ltd., and 
T. Bosworth, Manchester. 

18,216. Lock Nut and Bott, H. R. Betts, Aston, Bir- 


mingham. 
18,217. Recovery of Zinc, W. J. Wigg and E. G. 
allard, Liverpool. 

18,218. Preparation of Catcium Carnipe, F. H. 
Smith, Glasgow. 

18,219. ELtzctric Penpu.vum Inpicators, D. F. Laing, 
Glasgow. 

18,220. Toys, J. P. Page, London. 

= TwisTINe Sik, T. Wardle, Longport, Stoke-on- 


nt. 
18,222. Meruop of TreaTinc ANIMAL Fisres, W. Clegg, 
Bradford. 
18,228. Vatves for Stzam, E. R. Farnsworth, Man- 
chester. 
18,224. Dress Fastener, E. E. Hardcastle, Liverpool. 
18,225. Box Mouse Traps, J. H. Palmer, Birming- 


18,226, Macuoves for Grinpine Razors, H. Wolferts, 
Mancheste: 


r. 

18,227, Turnip Macuine, W. O'Neill, Rathkeale, Co. 
Limerick. 

18,228, Fire ScREEN or Mant.z, 8. Marsh, London. 

— Homanye Nose Bac for Horszs, W. F. M. Groome, 


18,280. Ruppers, 8. Pitt.—(Société Sautter Harlé and 
Compagnie, France 

18,231. Casxs and Jars for Containino Wines, 8. HIll, 
London. 

18,282. ATTACHMENTS of CLotHes BrusHeEs, M. M. Hill, 
London. 

7 Rotary Fuivurw Meters, F. C. Goodwin, 

mdon. 
18,234. Suears, E. Bailey, London. 
18,235. Arc Lamps, W. J. H. Jones, F. J. Chaplin, and 
. Jevons, Birmingham. 
18,286. E.ecrric Furnaces, T. Jackson, London. 
18,237. Foust Economisers, A. and H. Roberts, 


London. 

18,238, Frre-pLaces, J. Cartwright and J. Baxter, 
London. 

18,239. Fisnine Nets for TRawLine Purposss, J. Epton, 
London. 

18,240. Pittar Post Stamp Distrisvutor, H. H. Bridg- 
man, London. 

18,241. Trees and Rims for VeHicies, E. Perry, 
London. 


18,242. Tires, C. Jarrott, Ipswich. 

18,243. Drivinc Gear, A. J. Boult.—(J. W. Sunder- 
land, United States.) 

18,244. Mowrne and Reapinc Macuines, F. Eames, 
London. 

18,245. Borters, G. Cooper and The Leeds Forge Co., 
Ltd., London. 

18,246. MANUFACTURE of Cement, F. D. Cummer, 
London. 

18,247. Rims for Wseers, O. Stotesbury and F. 
Andrews, London. 

18,248. BuLkHEAD Doors, P. M. Justice.—(The Long 
Arm System Company, United States.) 

18,249. tT Kriuesr, F. Ellam, London. 

18,250. PREPARATION of Formic ALDEHYDE, H. Opper- 
mann, London. 

18,251. TREATMENT of Woo. Grease, J. Hopkinson, 

verpoo 
— an gee of Precious Metats, T. B. McGhie, 


anchester. 
18,258. Name Prates, T. Ryan, jun., and J. W. Owen, 
Liverpool. 
18,254. DeveLorinc Puotocrapss, R. Simon.—{J. 
Mandl, Austria.) 
18,255. Pumps, J. Stein.—(Z. Jacomet, France.) 
18,256. Apparatus for TrEaTine WINE, J. E. Carroll, 


mdon. 
18,257. Cors Dexivery Apparatus, E. J. Brandt, 


18,298, Cuimwzy Cow., J. Williams, Carnarvon. 

18,299. AppLiances for Drivinc Cycies, J. Lewth- 
waite, London. 

18,300. Cycte Dust Guarp, J. Rimmer and E. Pew- 
tress, Wolverhampton. 

18,801. Carpinc Enorne, 8. L2be, Halifax. 

18,302. Tring, W. Davidson. Stockton-on-Tees. 

18,308. HanpLeBars, R. Younger, Heaton, near New- 
castle-on-Tyne. 

os Spring Banp Necxtiz, W. A. Chapple, 


mdon. 

18,305. Spawners, J. T. Petford, Manchester. 

18,306. Ispicatine DrivkinG GLass, W. Richards, T. 
oe F. G. Gould, and R. T. Jones, Pentre, 
R. 


18,307. MAnvracture of METALLIC Tuses, T. B. Sharp, 
Birmingham. 


18,308. Brakes for VELocIPEDES, B. Rade, Northfleet. 
—_— Pyevumatic Cricket Bat, J. E. Bibby, Liver- 


pool. 

18,310. Cycite Pepats, A. F. Paterson, Genes 

18 —, Heatine Water, L. A. Chevalet and W. Boby, 

mdon. 

18,312, Cycrists’ Suave, 8. Wright, London. 

18,813. PortaBte Sanitary Casina, E. Shipton, 
London. 

18,314. Rats for Rartways, G. Hales, London. 

18,315. Weavers’ Comps, W. Radcliffe, London. 

18,316. Fotprsc CarpsBoarRD, H. Riedinger, Bir- 


ming! e 
18,317. Borer Tose Beapers, W. F. and J. W. 


u m, n. 

18,318. Eases, H. Cooper, London. 

18,319. Brake and Coastinc Sprocket WHEEL, N. 
Wallerich, United States. 

18,320. Burners of Liquip Fuzt Furnaces, J. T. R. 
Wilson, Glasgow. 

—_ Liquip Fuex Furnaces, J. T. R. Wilson, 


lasgow. 
— CRANK-DRIVING Mecuanism, J. M. Collins, 


rw. 
18,328. SHear Suarpeners, A. L. Smith, London. 
18,324. Power-aPpPpLyinc Mecuanism, G. H. Gillette, 


mdon. 

18,825. Stanps for PHotocRaPHic Cameras, L. Simon- 
net, London. 

18,826. Wispow CasEMENT FastTenines, W. H. Jones, 


mdon. 

18,327. Spirmtisc CHeEMIcAL ComMBINATIONS, H. 
Niewerth, London. 

18,328. Eyez Prorecrors for Cycuists, &., E. Swain, 
London. 

18,329. Wixpow Catox, A. H. Cannon, London. 

a Gun Sicut and Rance Finper, J. 8. Olver, 


on. 

18,331. Treatment of GutTra-PERcHA, &c., W. Ramsay, 
mdon. 

—, Tanninc Hives and Skins, E. J. Thibaut, 


on. 

18,333. Cigar Licutrr, M. H , London. 

18,384. Mouts-prece for Prezs, D. B. Kinch, London. 

18,385. Laws Tennis Bats, F. H. Ayres and G. E. 
Potts, London. 

18,336. Frycrrs for Harvestinc Maouines, G. A. and 
c. tt and 8. Burrowes, London. 

18,837. ELectricaL Cut-outs, H. Hirat, London. 

18,338. Marnrarnine Prtce in Oraans, H. Willis, jun., 
London. 

18,339. Exrraction of Precious MetTas from ORzs, 
F. B. Aspinall and E. C. Ekstromer, London. 

18,340. Lirg-BeLts, A. Racic, London. 

18,341. InszerTING Linxs in Currs, A. Gajardo, 


mdon. 

18,342. Banp Brakes, W. C. and J. H. Punchard and 
HL, W., and I. Darby, London. 

18,343. Arc Lamp Horstine Gear, H. Foote and L. 

ilne, London. 

18,344. Pozzies, H. J. Gooding, London. 

18,345. Propuction of Carsipe of Catcium, G. Webb, 
jun., J. W. Kelly, and H. Rountree, London. 

18,346. Cass, I. Bittmann, London. 

18,847. ConpiTionine Spun Corron, T. E. Wilson and 
P. Kestner, London. 

18,848. Brake Gear for Bicycurs, C. A. -Chappell, 


London. 

18,349. Liquip Szatep Vatves, J. R. Hannan and J. 
and J. A. Hart, London. 

a Macuing for WeicHine AvtTomarTIcaLiy, L. 





mdon. 
18,258. CoIN-FREED Apparatus, R. J. Streatfeild, 


mdon. 

18,259. Conrrottinc TraFric, F. W. Webb, @G. 
Edwards, and A. M. Thompson, London. 

18,260. Wire Fasric, A. J. Boult.—(Firm Neuwalzwerk 
Actuengesellschaft, Germany.) 

18,261. Supine Drawers, A. J. Boult.—({Z. Razy, 


France.) 
—. New Means of Sprayine Liquips, J. King, 
mdon. 
18,263. Kyitrinc Macuings, J. E. Rowe, London. 

18,264. WaLkinc Cane or UMBRELLA, T. Stéckmann, 


mdon. 
18,265 Fastenines for Garments, I. P. Doolittle, 
mdon. 
18,266. Poucnes, Hebbert and Co., Ltd., and J. A. 
Pru Lo 


G ndon. 
18,267. Socks, J. Wessely, London. 
18,268. Apparatus for Dryine Grain, OC. R. Western, 


mdon. 
18,269. FLasuine Borvers, A. F. Spooner.—(Z. Harty, 
France. 
18,270. Towrnc Warps for Deep Sa Fisxrne, J. Ball, 
don. 
18,271. Propucine ALKALINE Cyanipes, E. L. Lalbin, 


mdon. 

18,272. SuHeets of PotisHeD Mertat, L. E. Dessolle, 
London. 

18,278. AsHpiTs, R. Harrison and C. Robson, London. 

18,274. ELECTRICALLY-OPERATED TOOLS, E. W. Jungner, 
London. 

18,275. Breap, H. H. Lake.—(The Firm of C. A. Propfe 
and Co., Germany.) 

18,276. ELecrric Lamps, H. H. Lake.—(0. Siedentop/, 
Germany.) 

18,277. Comss, T. Meinert, London. 

18,278. Dynamo BrusHes, G. C. Marks.—(A. Bouvier, 
France.) 

—_— Macuinss for Wrrinc Bortt.es, R. M. Chambers, 


mdon. 
18,280. Stoves, F. J. de Gisbert, London. 


6th August, 1897. 


18,281. TorPepogs, M. R. Lisbéa, London. 
18,282. Potisnine Bos for Brass Work, H. Hart, Bir- 


mingham. 
— = Trawi Nets, 8. Buckingham, Great 
y: 
18,284. ExLecrricaL Rugsistances, F. B. Fawcett, 
Bristol. 


18,285. RETAINING CLOTHES upon a Ling, G. F. Hussey, 
Chalk-house Green, near Reading. 

18,286. Pencit Houper, J. D. Cunningham, Glasgow. 

18,287. Apparatus for TREATING SucaR, A. B. Lamber- 


ton, Glasgow. 
18,288. Fotpine Heaps of Waconetres, J. G. Harrison, 
‘irmingham. 


gham. 

18,289. Gas Licuts, R. J. Urquhart.—( The Actiengesell- 
schaft fiir Fabrikation von Broncewaaren und Zinkguss 
vorm. J. C. Spinn and Sohn and S. J. von Romocki, 
Germany.) 

18,290. Gas Burners, R. J. Urquhart.—(The Actien- 
gesellschayt fiir Fabrikation von Broncewaaren und 
Zinkguss vorm. J. C. Spinn and Sohn and &. J. von 
Romocki, Germany. 

18,291. Paptock, J. kinson, Mold, Flintshire. 

18,292. Bar Grip Fupas Box, C. Towler, Blackburn. 

— Drarsinc Steam VeEssers, D. B. Morison, 


\epoo. 
18,294. InDIA-RUBBER ATTACHMENT, 8S. and L. Dawes, 
and J. A. Bonds, London. 
18,295. GznTLEMAN’s Bicycie Sranp, J. F. Hill, Barn- 


sta) 
18,290. SicNa.iina, W. Brierley, Manchester. 
18,297, Sueps, J. Scott, Edinburgh. 





bon, Liverpool 

18,351. — Enotnes, J. McCartney and W. J. Long, 

vel 3 

18,352. Wuxpow Bu1np, C. Kirschstein, London. 

18,358. Gas-LIGHTING Apparatus, F. Fritz, Liverpool. 

18,854. Recorpine Execrric Currents, H. Aron, 
Liverpool. 

= AcETYLENE Gas, J. C. Bull.—(Jossé and Defays, 

nce. 

18,856. MANUFACTURE of EmBosseD Surraces, J. 
McCallum, London. 

18,357. Buckues, D. E. Hipwell, London. 

18,358. Driving Mecuanism for Bicycxzs, &c., E. J. 
W. gton, London. 

18,859. Caimney for Lamps, A. T. M. Johnson and J. 
Nunn, London. 

18,360. Rerracrory INCANDESCENT ManTizs, G. 
Daubenspeck, London. 

18,361. VauisEs, &c., used on Crores, H. Pinchbeck, 
London. 

18,362. AzRaTED WaTeR Fountains, A. Brake, R. J. 
McKee, and B. Joyce, London. 

18,368. Oprarnine Icz, A. J. Boult.—(H. Beckmann, 


Germany.) 

18,364. OpEninG and CLosine Winpows, A. J. Boult.— 
(Doyen and Dupont, Belgium.) 

18,865. ADVERTISING Device, R. E. Saunders, London. 

18,366. Carriers for ABRasIvE Hanp Too.s, H. Focke, 
London. 

18,367. Pseumatic Tires, G. Hookham, London. 

18,368. Przumatic Tires, A. H. Wood, London. 

18,369. Straps for Trunks, J. W. Mackenzie.—(G¢. M, 
Dorrance, United States.) 

18,370. Bopy-supportinc Syrincss, J. B. White, 


ndon. 
18,371. E.ecrric Demanp Mersrs, A. Wright, London. 
18,372. Maxine and Packine Matcues, H. Séevéne and 
E. D. Cahen, London. 
18,373. CoIN-FREED VENDING Apparatus, L. Coen, 
London. 


7th August, 1897. 


18,374. SUBMARINE Vessexs, A. L. Larsen, London. 

18,375. StoracE and Detivery of Sorr Sussrances, J. 
E. Chadwick, Manchester. 

18,376. New Cotourine Marrers, I. Levinstein and 
Levinstein, Ltd., Manchester. 

18,377. Winpinc-on Motions of Spryninc Muss, J. 
Pye and J. Connell, Halifax. 

18,878. Drivine Gear of VeLocirepss, C. A. Hamilton, 
Glasgow. 

18,879. AUTOMATIC FIRE-EXTINGUISHING SPRINKLERS, 
W. A. Price, Birmingham. 

18,880. Macuine for SHELLING Nuts, J. Duncan, 
Norwich. 

18,881. Door-Knoss, E. L. Liley, Liverpool. 

18,882. Securninc HanDLE-BaRs of Cycuzs, C. Grindon, 


Bristol. 

18,383. SreeriInc Gear for Cycies, R. Westall, 
London. 

18,384. Ien1TING Biastine Fuses, J. Pope, Bristol. 

18,885. Tires for Cycies and VEHIcLEs, T. Feather, 
Bradford. 

18,886. RoLLER M1Ls, A. M. Robinson, Sane. 

18,887. Borrte Stoppers, W. Anyon and J. Whiteley, 
Manchester. 

18,388. Luacacr Ticket SiaB, W. H. Wheeler, Man- 


chester. 
18,389. meg Atarms for Bicycizs, G. Rydill, 


wsbury. 
18,390. SHEDDING CHANGE-BOX for Looms, G. Richard- 
18,891 ae J. Parnall, Rochester. 
391. . ° 
1 ol Spring PortTieRE ARM or Rop, 8. Millie, 
on. 
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“= Dynamo - ELECTRIC Macuines, H. Chitty, 
ndaon. 
18,394. Ratupway VEHICLE Covp.ines, J. Harris, jun., 


London. 

18,395. Desks, H. D. Hermany and J. I. Mathias, 
London. 

18,396. Watertne Roaps, A. H. Barthez, London. 

18,397. Prgumatic Tires, R. R. Gubbins, London. 

18,398. Conrrotiinc Execrric Licsts, N. Staniland 
and O P. Macfarlane, London. 

18,899. Sarery Device, N. Staniland and O. P. Mac- 
fariane, London. 

18,400. Moutpine for Castines, &c., M. R. Lisboa, 


mdon. 
18,401. Crcigs, W. J. H. Jones, Birmingham. 
18,402. Keeprinc the Hanns Warm, W. J. Tanner, 


mdon. 

18,403. New Lapet, A. K. Gould and H. M. Rogers, 
London. 

18,404. Typawarrers, A. E. Jerram, London. 

38 405. Scoppeatne Botties, A. Jomaron, London. 

18,405. Cosckine Runaway Horses, J. McKenzie, 
London. 

18,407. Saint Faonr and Cravat Hoiper, W Jaku- 
bowski, London. 

18,408. Buckurs, A W. Watson, London 

18 ane for Parinc VecrEts B.Es, A. E. Durratt, 

adon. 

18,410. Crciz Crarks, J. Reid, London. 

Borrte Opzner, C. Hopkins, London. 

18 412. Cigarettes, G. Jameson, London. 

18,418 FisHinc-rops, J. Winram. London. 

18,414. Micrometer, A. E. Durrant, London. 

18,415. Scorers for Bruuiarps, &c, J. W. Mooe, 
London 

18,416. ELecrric Taactioy, 8. P. Thompson and M. 
Walker, London. 

18 417. Recovery of PeRcHLORIDE of Izon, O. Lupp>, 
Liverpoul 

— GarTers, O. Andreasian and A. Brash, Man- 


chester. 

18,419. Drivina-cear for Cycizs, A. W. Bevis, Bir- 
mingham. 

18 420. Crc.e Cranks, H. Heinrich, Liverpool. 

18 421. Buttons, A. Prior, London. 

18 422. RecisTERING Apparatus, A. Prior, London. 

18,423. BaRREL-maktne Apparatus, A. G. W. Bern, 
London. 

18.424 Coverine for FLowers or PLants, H. Thompson, 


mdon. 
7. Iexitine Cycit, &c., Lamps, C. Schmedding, 


mdon. 
18,426. Sranps for Brer Guasses, H. Bergner, 
mdon. 

18,427. Scissors, C. F. W. Wray, London. 

18.428. Sappies for VeLocipepes, P. Parmentier, 
London. 

18 429. Extrractinc Sucar from Mo.assgs, L. Stern- 
berg, London. 

18 4°0. ELecrric Acccmu.ators, F. Pescetto, London. 

18,431. WnHEEt Rims, J. Craig, jun., London. 


9th August, 1897. 


18,432. IscaNDEscENT O11 Lamps, C. W. Evans and W. 
A. Dellagana, London. 

18,433. InsuLaTina the Contacts cf INCANDESCENT 
Evecrric Lamps, W. and T. W. B. Du-ant, Barnsley. 

18.434. Fire-Bars, A. J. Stckes and E. G. Peyton, 
Gourock, Scotland. 

18,435. Stanps for Cycies, E. Monkhouse, Kent. 

18.486. Hotper for WasH-Leatazrs, Kc , L. Greaves, 
Kingston-upon-Hull 

18,437. Cycie Supports, R. A. Berson, Birmingham. 

18,438 Cort fur Erectric Instruments, W. Thomson, 


Glasgow. 

18,439. Toy, J. F. Parsons, Bristol. 

18 440. Firexrpte Getatine Capsutes, A. and K. 
Robertson, Edinburgh 

18,441. CENTRIFOGAL TURBINE SCREW PROPELLER, J. 
Marshal Je. 

18,412. Axes, &c., for Crores, E. W. Lancaster, Bir- 


ming! . 

18,443. Brusues for Borr.e-wasHixc MacHINERY, T. 
Falconer, Glasgow. 

18,444. VenTILATED CoLLaR Banps, W. and J. A. 
Gauut, Southport. 

—_ ScREW-PROPELLERS, 8. H. Hollands, Leam- 


gton. 

18,446 PREVENTION of Puncrores in CyrcLe TrREs, J. 
H. Wooiroffe and J. W. B. Wright, Birmingham. 
18,447, AUTOMATIC ADVERTISING CLocgs, R. F. VacKay, 

London. 
18,448. Psgumatic Tires, A. Duncan, Glasgow. 
18,449. Foot Motors for Szwine Macurnes, J. B. Seel, 
anchester. 
18,450. Cut-outs for ELectric Licutine, A. Watsun, 


18,451. REcoRD PaRaLLEL Rover and Buorrer, W. H. 
Lass, Witney. 

18,452. SupporTine Cyoxzs, J. Mossop, Manchester. 

18,453. Frame for Open Front TanDEM Bicycues, H. 
D. Taylor, York. 

18,454. ConicaL VaporiseR, D. W. Forbes and W. 
Kemp, London. 

18,455. Partine Rait and WEATHER Srrip for WinDow 
Frames, C. H. Mersereau, London. 

18,456. Fretp AERATED WATER Manuractory, W. H. 
Payne, Blac 1. 

18,457. ELectriciry Meters, G. Hookham, London. 

18,458. VELocrPEpss, J. and J. Cutlan, London. 

— Bossins for Rina Spinninc, J. Deveney, 


on. 
8,460. Composition for Preventinc Corrosion in 
Borers, M. J. Kelly, London. 

18,461. Frre-aros, C. H. Kimbell, Birmingham. 

18,462. Frames for Cycies, H. M. Genese, London. 

18,463, TusvLaR Jornts, F. Wynne, London. 

18,464. An INSULATING INCANDESCENT ELECTRIC LAMP 
Hotper, W. J. Bishop, Croydon. 

18,465. Printine, F. Bournay and E. Gauche, London. 

18,466. Pristine TELEGRAPH Apparatus, A. J. Boult. 
Bae) Printing Telegraph News Company, United 

8. 

18,467. Raix Joints, J. Roblin and A. E. Shaw, London. 

18,468. Trre Trimmers, F. H. Babcock, London. 

18,469. PepaL Sprnpies, M. Matthews and A. and A. 
Jardine, London. 

18,470. Pomp, F. Massard, London. 

18,471. Impartine to Corron a SILK-LIKE APPEARANCE, 

. H. Thate, London. 

18,472. MANUFACTURE of CLoTH from CELLULOSE, 8. 
Wolf, London. 

18,473. MANUFACTURE of BLotrinc Paper, 8. Wolf, 
London. 

18,474. Mecuanism for Lirr Cages, Siemens Bros. and 
Co., Ltd.—{Siemens and Halske, Germany. 

18,475. Gatvanic Hanv-BaTus, C. E. Schnée, London, 

18,476. SeLF-actine Looms, A. Duquesne, London. 

18,477. Preumatic Tires, M. D. Roche, London. 

18,478. PHARMACEUTICAL Compounns, H. E. Newton. 
—(Farbenjabriken vormals F. Bayer and Co., Germany.) 

18,479. Batt Bearines, L. Venator and A. Strauss- 
Co! mdon. 

18,480. Sappies for Cycizs, J. Favets, London. 

18,481. Transmission of Heat, G. F. Dinsmore, 
London. 

18,482. WinpMILLs, J. D. White, Redhill. 

18,483. MusicaL InsTrUMENTS, C. J. Mayhew, London. 

18,484. SupporTinc Barrexs, J. F. Webb, J. E. Lilley, 
and J. Chapman, London. 

18,485. Printina Presses, J. C. Fell.—(C. B. Cottrell 
and Sons Company, United States.) 

18,486. Stanp for VELocipepEes, W. G. Mitchinson, 
London. 

18,487. Designs on Fasrios, G. B. Ellis.—(J. Heilmann 
et Cie., Alsace.) 

18,488. Fitters for Puriryinc Water, W. M. Ducat, 
London. 

a TICKET EMBOSSING - MACHINE, E. Grosskopf, 

mdon. 

18,490. VeLocipEepEs, L. Boulay, London. 

— Manvracture of Manure, J. Hudson, Liver- 
pool. 








18,492. Cycies, W. Starley, London. 

18,498. OscILLATING TREADLEs, P. Persson, London. 

18,494. Dertvatives of Porting, J. Y. Johnson.—(C. F. 
Boehringer and Soehne, Germany.) 

18,495. Sairts, D. W. Beard, London. 

18,496. Topacco Pipgs and Cigar Houpers, J. Taylor, 


London. 

18,497. Sarery Enveorr, F. J. M. Iredell and H. 
Gregory, London. 

18,498. Rar~roap Spikes, J. C. Beekman, London. 

18 499. Rims and Tires for Waeets, H. Constable, 


mdon. 

18,500. Tings for Wuerets, J. W. MacKenzie.—(D. A. 
McKnight, United States.) 

18 501. Pysumatic Tires, N. Nielson, London. 
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18,502. Sprrav Rest, F. Williams, Bath. 
18,503. Pnreumatic Tupsiess Tirz, J. McConechy, 


on. 
ee for CanniacEs, A. W. Macnaghten, 
mdon. 

18,505. Bext, T. F. Fagg, Folkestore. 

18,505 Kwee Prorecrors, T. W. Robertson, Belfast. 

18,507. Cycie Pepats, T. W. Robertson, Belfast. 

18,503 SroppERINc AERATED WaTER Borrtues, A. 8. 
Goff, Dundrum, Co. Dub'ia. 

18 509. Brcycxes, J. P. Jackson, Liverpool. 

18,510. SwitcH-Boarps, A. Watson, Birmingham. 

18,511. Goveryine Steam Enoings, H. B. Daglish and 
T. Wiudus, Liverpool. 

18,512. Buackine for Boots and SHors, A. Lawson, 
Liverpool. 

18,513. New Motor Car Sysrem for Cass, A. Kohn, 
London 

18,514. ConnecTING Suirt SteEvE Links, A. Essery, 
Bristl. 

18,515. MecHanicaL Motions, G. F. Sturgess. Leicester. 
8,516. Loapine Coat, F. J. H. Lascelles, Newcastle- 
on-Tyne. 

18,517. Prpe-MakinG Macuinery, T. C. Fawcett 


18.518. New FLower Sranp, W. Garton, jun , South- 
ampton. 

18 519 VarnisxH, I. Goldblum, Manchester. 

18,520. Preumatic Tires, F. Whipp and E. Handley, 
Bradford. 

18,52'. Vaporisrr for Sick - Rooms, G. Cawwood, 
Sheffield 

18 522. APPLIANCE for Fire-PLaces, G. M. and M. Cam, 
Shefiield. 

18,528. Kerpinc Sxeins of Six, J. F. Maygrove, 


mdon. 

18,524. Loom for Weavine Fasrics, E. Hollingworth, 
Halifax. 

18,525. Rotary Pumps, N. Iverson, Manchester. 

18,526. Fixuxe Staves ia Lappers, A. Blackburn, 
Oldham. 


Manchester. 
18,528. AcETYLENE Gas Generators, J. B. Lavaur, 


russe. 
18,529 Bone for Drawina-orr Beer, G. Lejeune, 
russels, 
18,530. WaTeR-LrEveL Ispicators, F. Schnitzlein, 
Brussels. 
18 531. Motors, H. J. Lawson, London. 
18,532. Fotpinc Crates, M. Ek and H. L. Eisenhart, 
London. 
18,533. Pristine Inxs, D. J. Ogilvy, London. 
18 534. Bicycies, T. M. Schofield, Manchester. 
18 535. Screw Properters, W. E. Wadsley, jun. 
London. 
18,536. Boxes, P. A. Cartier, London. 
18.537. Mecuanicat Toys, W. Britain, London. 
18,538. WIRE-DRAWING MacuiIne, C. Harmann and T. 
Geck, London. 
18,539. Prorecrinc Starr Carpets, 8. J. A. Nixon, 


mdaon. 
18,540. Macuive for Beve.irne Grass, W. O. Bailey, 

London. 
18,541. Funners, P. B. and D. Cow and J. Crump, 


Lordon. 
18,542 Brake for Cycies and Ventcigs, E. T. Austen, 
London. 
18,543. TexTH for Steam Navvies, J. Keeling, London. 
18,544. MECHANICAL KNEADING APPARATUS, U. Somasco, 
London. 
18,545. Bicycie Support, J. A. Torrens, London. 
18,546. InTeRNaL CoMBustTion Encrng, T. Tomlinson, 


mdon. 

18,547. SirvereD Grass, O. Raake and J. Gobel, 

London. 

18,548. ELecTricaL Morors, 8. H. Short, London. 

18,549. ScrEw-cuttinc Taps and Diss, F. G. Echols, 
London. 

18,550. TREATING FLax, A. Euston, London. 

18,551. Canpinc Enocings or Macuines, R. Griffin, 
London. 

18,552. ELectric ConTROLLERs for VEHICLES, S. Harris, 
London. 

18,558. VeLociPEDEs, F. Latimer, London. 

18,554. Drivinc VeELociPeDEs, G. Russell - Miller, 


London. 

18,555. PurtFication of Szwace, W. D. Scott-Mon- 
crieff, London. 

18,556. LicaTNine ARReEsters, The British Thomson- 
Houston Company, Ltd.—(F. M. Hevrlett, United 
States.) 

18,557. STRAIGHTENING Woven Fasrics, I. E. Palmer, 


mdon. 

18,558. Pumps, A. J. Boult —-(H. Leineweler and D. 
Dyrenforth, United States.) 

18,559. Musica Boxes, G. Bourquin, London. 

18,560. Execrric InsTaLLaTion Cut-outs, J. Hartig, 
London. 

18,561. SHaRPENING Saws, P. Tracy and A. J. Blake, 
London. 

18,562. RecisteriInc Macuines, The National Cash 
Register Company, Ltd.—{ The National Cash Register 
Company, United States.) 

— ManuracTuRE of Matoues, J. Craveri, 

mdon. 

18,564. Seconpary Batrerigs, E. J. Clubbe, A. W. 
Southey, and The Electric Motive Power Company, 


. mdon. 

18,565. Om Gas, E. J. Clubbe, A. W. Southey, 
and The Electric Motive Power Company, Ltd., 
London. 

18,566. Batreries, E. J. Clubbe, A. W. Southey, 
and The Electric Motive Power Company, Ltd, 
London. 

18,567. ELEcTRIC TRACTION, E.J. Clubbe, A. W. Southey, 
and The Electric Motive Power Company, Ltd., 
London. 

18,568. TeLEGRaPHic Receivers, H. W. Handcock and 
A. H. Dykes, London. 

18,569. VELOCIPEDE TrousER GuaRD, J. Harrington, 


mdon. 
18,570. Music Recorpinc Apparatus, G. E. Prince, 

London. 
— Retainina Loosz Corron Enps, G. W. Isaac, 


ondon. 
18,572. Preumatic Tires for Bicycugs, I. 8. McGiehan, 


maon,. 
18,573. ManuractuRE of Fotpine Boxgs, M. Jacoby, 
ndon. 
18,574. Non -syncuronous Motors, G. W. Money, 
Londo: 


n. 
18,575. Borer Furnaces, G. Beesley, Liverpool. 
18,576. WaTER Heatina Systems, J. P. B. Sadtler, 


mdop. 
18,577. VEGETABLE WasHine Device, F. B. Heinicke, 
1 


verpool. 

18,578. APPARATUS for ABsoRBING Gass, H. Hirzel, 
Liverpoo 

18,579. Boot or SHor Lace Crasps, O. 8S. Augensen, 
London, 

18,580. Buriat Vautts, F. Kaufman, London, 

18,581. Rock Drits, J. 0. Fell.—(A. J. Bant, South 
African Republic.) 

— Apparatus for Hzatinc Rooms, F. Diment, 

mdon. 








18,583. APPLIANCE for LicuT1nc Lamps, G. Himmel, 
ndon. 
18,584. Borrte - FILLING Macuinery, J. J. Varley, 


ndon. 
as on my ATTACHMENT for BRIDLEs, H. M. Maxwell, 
ndon. 
18,586. WIRE-DRAWING Macuines, H. H. Lake.—(W. 
B. Fulton, United States ) 
18,587. BicycLes, H. Nitsche and P. Kausmanp, 
London. 
18,588. Driving Gear for Locomotives, F. Schifer, 
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18,589. Exectric Licut Conpuits, R. F. Ferguson, 
ndon. 

18 59). Drivine Bicycues, J. H. Charnley, Horsforth, 
Yorkshire. 

18,591. MecaanicaL Toy Games, W. Jones, Liverpool. 

18,592. CycLe Hanpxes, 8. W. Sherwocd and R. Brock- 
ley, Birmingham. 

18 593. Hotpgrs for Brurarp Cues, G. A. Walker, 
Birmingham. 

18,594. Houpine Tips to Birttiarp Cues, G. A. Walker, 
Birmingham. 

18,595. SKinT Hotpir or Retainer, G. Pureglove 
London. 

18,596. Curtixe the Tor orr Boriep Ecer, A. Borst, 


on. 

18 597. Automatic V.sRaTING Motor, R. J. Stanley, 
Cardiff. 

18,598. [rontinc Macutygs, D. K Tullis, Glasgow. 

18 599. SECURING Corks in Bo1T es, G. and P. Barrie, 
Glasgow. 

18,600. Apsusttxe Sart Siezvzs, W. B. Yates and J. 
W. Hey, Halifax. 

18,601. New SusG.caL Dressixe, A. Sykes, Hudders- 


field. 

18.602. Pyeumatic Seat, J. A. Milliogton, Wednes- 
ury. 

18 603. Generation of ACETYLENE Gas, T. Mitchell, 
Shaw, near Oldham. 

18 604 Pickrxe Motion, J. W. Parker ard J. Bertley, 
Bradford. 

“— Astronom:caL Gucpzs, I. Frankenburg, Sal- 
ord, 

18,606. Guass TiLts, W. Thomson, Manchester. 

18,607. SorpeR fer Usirixna Atuminicm, W. Allen 
Birmingham. 

18,608. F:xine Spokes in Wuetg ts, A. Bl+ckburn, Old- 


ham. 

18 609. Weavine Loom Pickers, R. Exutwistle, Man- 
chester. 

18 610. TunNING Fuotocrapue, B. Drittler and M. 
Erlanger, Halifax. 

18611. Ihe DarBysHikE Horn Cap, F. Darbyshire, 
Dublin. 

18,612 Tires for CycLes and Venicies, W. A. Thorn- 
ton, LeeJs. 

18,613 Vevocipepes, D. A. McNeight and W. James, 
Liverpool. 

18,614. Uriisinc Waste Sutruvric Acip, J. 8. Eigby, 
liverpool. 

18,615. CoIN- FREED Apparatus, J. Moss and C. G. 
Beechley, Liverpool. 

18,616 Ececrrotytes, R. Hurley, H. Cooney, J. 
Glover, and G. P. Campbell, Liverpool. 

18,617. Daivore Cuarn, J. Boardman aud T. W. Barnes, 
Manchester. 

18 6:8 Furnaces for Srzam Generators, V. H. Ernst, 
Manchester. 

18,619. Pickixe Sricks, T.,G.,, and T. K. Wildman, 
Manchester. 

18,620 Tires for Venicres, H. Kumpf and H. Spiegel, 
Manchester. 

18,621. AntI-Fty Cyciine Cap, F. J. Turner, L‘ver- 


poo! 

18,622. Szcurmxe Sur's Hatcaes, C. W. A. Taylor, 
Dumbartonshire. 

18 623. Rartway.Cuarrn Wenoe, A. E. N. and 8. N. 
Yeadon, Leeds. 

18,624. Dagss Hotper, J. M. Nemerovsky, Birming- 


am. 
18 625. Batt Castors, J. G. Jones, F. A. Ramcay and 
H. Jaxe3, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


580,762. Issector, R. G. Brooke, Macclesfleld, England. 
—Filed July 1ith, 1896. 

Claim.—({1) In an injector, a rotary exhaust steam 
nozz‘e screwed into the injector, gearing located within 
said casing and adapted to rotate said nozzle, and a 
regulating spindle extending to the exterior of said 
casing aud adapted to operate said gearing, sub- 
stantially as described for the purpose specified. (2) 
An injector having an exhaust steam supply chamber 
with lsteral inlet passage, an endwise movable exhaust 
steam nozzle having an unobstructed inlet end in free 
communication with said steam supply chamber, and 
a spindle carried by the end of the injector casing and 
extending through said chamber and nozzle and 
out of contact with the latter so as to form therewith 
an unobstructed annular inlet opening for exhaust 
steam, substantially as described. (3) An injector 
having an exhaust steam supply chamber with 
late inlet passage, an endwise movable exhaust 
steam nozz‘e having an unobstructed inlet end in free 
communication with said steam supply chamber, and 
a hollow live steam spindle carried by the end of the 
injector casing and extending centrally through 
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said steam supply chamber and nozzie, substantially 
as described. (4) In an injector, a compound live 
steam spindle composed of two concentric hollow 
spindles, the outer of which is made shorter than and 
so as to converge toward the inner one, the area of the 
steam exit from the outer spindle being smallest at 
the free end of said outer spindle, substantially as 
described. (5) In an injector, an endwise adjustable 
exhaust steam nozzle, a compound live steam spindle 
carried independently of said nozzle and com of 
two hollow spindles that are in communication with 
each dther, and the outer of which is made shorter 
than and to converge towards the inner one the area 
of the steam exit from said outer spindle being 
smallest at the free end of said spindle, substantially 
as described. (6) In an injector, an exhaust steam 
supply chamber with lateral ivlet passage, an endwise 
movable exhaust steam nozzle in communication with 
said steam supply chamber, a worm wheel fast on 
the exterior of said nozzle, a worm corn, My 
said worm wheel and fixed on a spindle exten to 
the exterior of the — casing and a fixed spindle 
extending inward m the end of the injector 











casing and passing centrally through said no 
substantially as herein described fe the ae 
specified, 
580,776, Warer-tupe CLEANER, C. 8. Dean, Fort 
Brie, Canada.—Filed November 18th, 1896, 
Claim.—(1) In a tube cleaner, the combination of 
longitudinally chambered head, a piston mounted to 
reciprocate longitudinally of the said head, a scale 
loosener pivoted to the head and adapted to operate 
in a direction about at right angles to the movement 
of the piston and actuated thereby, a slide valve at 
one side of the head, and actuating mechanism for the 
movable parts, substantially as shown and described 
(2) A tube cleaner, comprisiog a head having parallel 


580,776] 





chambers, pistons located in the chambers, a slide 
valve for controlling the admission and the exhaust- 
ing cf the motive medium from the chambers, and 
scaie loosening device pivotally connected with the 
head intermediate of the chambers, and having oppo. 
sitely extending arms to ergege with the pistons, and 
a@ rear extension provided with a lateral projection 
engaging with the said slide valve, substantially in 
the manner eet forth for the purpose specified. 


581,272. Castisc Metat Toses, F. Deming, Water. 
bury, Conn —Filed April 26th, 1895, 

Claim —(1) The combination with a rotary mould, of 
two pistons and means for lovgitudinally moving said 
pistons into position to form the ead walls of said 
mould, substantially as specified. (2) The combination 
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with a mould and means for rotating the same, of a 
chamber located at one end of the mould from which 
chamber moltea metal passes to the mould, a piston 
movable lengthwise of the mould for ejecting a castiog 
therefrom, and means for causing a relative transverse 
movement between the mould and the chamber, sub- 
stantially as specified. 
581,343, Firxipce Meratuic Tuss, S. Frank, Frank- 
Jort-on-Main.— Filed September 30th, 1896. 
Claim.—(1) A flexible metal pipe with bulging folds, 
the set of the metal in its normal condition being 
such that the cross section of the wall of the pipe 
presents outer arcs forming the bulges and inner arcs 
forming the folds or recesses, the arcs being larger 
than their normal semi-circles, and the ends of the 
arcs forming the outer folds passing directly into the 
ends of those forming the inner folds, substantially as 





described. (2) A flexible metal pipe with bulging 
folds, the set of the metal in its normal condition 
being such that the cross section of the wall of the 
pipe presents outer arcs forming bulges, and inner 
arcs forming the folds or recesses, the arcs being larger 
than their normal semi-circles and being connected by 
transverse pieces oblique to the axis of the pipe, sub- 
stantially as described. 


581,412. Vaporiser AND CoMBUSTION CHAMBER FOR 
Perro.eum Motors, E. Capitaine, Frank/fort-on- 
the-Maine, Germany.—Filed May 22nd, 1896. 

Claim.—The combination of the power cylinder, the 
non-cooled combustion chamber opening into said 
power cylinder, and having its wall or shell formed 
with a lateral extension, a supplemental chamber 
formed in said extension, air and vapour inlet ports 
leading into said supplemental chamber, and internal 
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es c2 c2, emanating from said supplemental 
chamber, and extending through said extension into 
the wall of the combustion chamber, and terminating 
in ports which communicate with the up portion 
of said combustion chamber, together ith a valve 
“i 1 ho’ oh to 


sea id supp and d 
control communication ha page the oy ports i 
the said passage ways, and a 8) ‘or con’ 
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ENGINEERING IN MADAGASCAR. 


Ir will, we think, be generally conceded that the path 
of the engineer, civil or military, when he acts, as he con- 
tinually does, as the pioneer of civilisation, is frequently 
a very thorny one. Of all people in the world, the 
English, owing to their vast foreign territorial acquisitions 
and possessions, are more cognisant of and more conversant 
with the trath of this statement than any other nation. 
It is their duty—and nobody will venture to deny that 
they have for a moment ever shrunk from it—to introduce 
into the far-distant lands under their sway the road, the 
railway, the steamship, the ren a ap and other evidences 
of material progress which mark the march of civilisation 
and minister to the comfort, convenience, and welfare of 
mankind. The difficulties to be encountered in exploiting 
anew, dangerous, and possibly barbarous country, may be 
ranged, broadly, under one of two classes. The first 
class includes all those which are the results of the 
natural conditions and physical features of the locality. 
In the majority of instances difficulties of this description 
are absolutely unavoidable, and can neither be ignored, 
evaded, or ‘‘ dodged.” They have to be met with courage, 
energy, and the full determination of ultimately mastering 
and overcoming them. Ability and skill, and what are 
better allies, experience and judgment, will no doubt 
greatly essist the exploiter, but what is chiefly required 
is a natural aptitude for dealing with obstacles of the 
kind, a resolute—we might almost call it a dogged—deter- 
mination to get on atany hazard, and a perfect willing- 
ness to give and take as much hard work and as many 
hard blows—for the latter are sorely needed—-as the case 
may demand. If this first class be regarded as external 
difficulties, then the second class may well come under 
the title of interna! difficulties. These latter are in the 
main quite avoidable, with a few exceptions here and 
there. They arise from defective administration, bad and 
ineflicient management, incompetence and ignorance of 
those in command, a poor commissariat, no proper provi- 
sion for the sick and those placed hors de combat by 
accident, and a general disregard of the precautions 
necessary to exploring expeditions. 

Shortly after the recognition by England of the Pro- 
tectorate of France over the island of Madagascar, an 
expedition, partly military and partly civil, was fitted out 
with the primary objects of establishing a maritime base, 
of constructing roads and bridges, and establishing tele- 
graphs and aérial locomotion. A brief account of the 
exploring operations will not be devoid of interest or of 
instruction. Starting from Majunga, a port on the 
Mozambique Channel side of the island, the objective was 
Tananarivo, the capital—a total distance of 855 miles. 
It may be true that ‘‘ a work well begun is half finished;” 
but if so, the adage does not apply in the presént 
instance. From its very incipient stage a series of im- 
pediments, obstacles, and misfortunes, some of which 
were equally unexpected as unforeseen, illustrating the 

two classes of difficulties we have categorised, attended 
the expedition. In the first place, it was not until after 
some trouble that the 800 French soldiers, judged neces- 
sary for the undertaking, were called up. Still greater 
trouble was experienced in raising the effective force of 
a thousand natives to assist in the enterprise. The whole 
number could not be brought in, and a tolerable muster 
was at last only organised by accepting men of inferior 
physique, and, in fact, anyone who could be picked up. 
It is scarely necessary to point out that when both the 
quantity and quality of the labour required for a certain 
purpose fall short of the minimum amount, the onus 
devolving upon the other members of the party becomes 
proportionally augmented. It was originally intended to 
transport a portion of the materials by water, and both 
bridges and boats had been provided in anticipation of 
the contingency. When, however, these accessories were 
called upon for service, the component parts of the trestle 
bridges were discovered not to be interchangeable; the 
iron boats could not be kept afloat, so that ultimately 
any material or any combination of materials that could 
possibly be found handy was pressed into the service as a 
substitute for what should have been adequate for the 
duty demanded of it. It is not difficult to relegate these 
faults and blunders to their proper class. 


At first a considerable amount of trouble and inconve- 
nience was experienced on landing goods at Majunga and 
housing them in the sheds and stores prepared for their 
accommodation. The depth of water at the iron wharf, 
which has been built in a manner so reckless that no one 
will accept the responsibility of its erection, is only about 
9ft. instead of 21ft., and is, therefore, useless for vessels 
drawing even the minimum of water. Under these circum- 
stances transhipment of goods into lighters, barges, and 
any available small craft, became unavoidable. Ulfti- 
mately, however, order and method succeeded to chaos, 
and the laying-down of a small tramway enabled the goods 
and packages once landed to be readily conveyed to their 
destination. The task of locating, tracing, and construct- 
ing the road in the interior of the island was one of a 
very arduous character, and can compare very favourably 
with similar works undertaken by ourselves. After effect- 
ing—after some trials—a passage across the sand hills 
by very much the same plan by which Stephenson 
crossed Chat Moss, the party entered the jungle. 
Through the dense shrubs and trees a track was first 
cut about 1ft. 6in. to 2ft. 6in. in width, which was subse- 
quently enlarged to 9ft., and in some cases 12ft. Fre- 
quently the direction of the route had to be changed to 
avoid precipices, bogs, and other impassable obstacles of 
which the very existence was unknown. In so doing it 
was sometimes imperative to adopt gradients of one in five, 
when the slightest sliding of a vehicle sent it to the 
bottom of the ravine. At some points along the route 
the vehicles were abandoned, and the animals and their 
pack saddles made to supply their place. A few words 
may be appropriately added about the bridges, of which, 





Innumerable, harassing, and vexatious as were the 
difficulties, accidents, and delays which attended the 
construction of these bridges, perseverance and energy 
finally triumphed over all obstacles, to the great credit of 
both officers and men. To pull down a village to find 
materials for building a bridge, is a somewhat novel 
engineering procedure, but the necessity, owing to absolute 
lack of the proper wherewithal, was more than once forced 
upon the exploiting party. If the unhealthy nature of 
the climate be added to the deterring causes already 
enumerated, the list wili be complete. On one occasion 
the malarial effluvia from the muddy bed and banks of 
the river cost the life of an officer, placed on the sick list 
half the working staff only a few days after they had got 
to work, and so knocked up the remainder that in about 
three weeks there was not an officer, soldier, civilian or 
native in a fit condition for anything. The following 
example will afford an excellent idea of the arduous 
character of this part of the undertaking. After the 
pee of a sandbank half a mile in extent and 5ft. above 
ow water, a large sheet of water presented itself some 
350ft. in breadth. This was succeeded by asmaller stretch 
of sand 200ft. across, followed by another expanse of 
water 800ft. in width and 8ft. in depth, leading to a final 
bank of sand with the same dimensions as the first. 
Operations were commenced upon the larger lake, but the 
first attempt was a failure, and after eight days of terribly 
hard and punishing work it was abandoned in favour of a 
bridge built on piles or trestles, which was successfully 
constructed in 48 spans. 

Owing to the impossibility of transporting the mate. 
rials and appliances required for the aérial installation, 
nothing was accomplished in that line, but the telegraphic 
department fared rather better. The progress was never- 
theless very slow, for nearly eighty days were occupied in 
fixing the first 140 miles of line, the want of labour being 
the chief cause. Communication was frequently inter- 
rupted by meteorological agencies equally sudden and 
inexplicable. Herds of wild cattle overturned the bamboo 
posts, to which colonies of white ants quickly administered 
the coup de grace. A large quantity of wire, which was 
of chromic bronze, was filched by the native workmen 
under the impression that the copper in it was in reality 
a much more valuable metal. It was the opinion of the 
engineer officers, after the experience recently gained, 
that it was a mistake to employ highly-finished apparatus 
and materials in savage countries, and that the simpler 
and the ruder their make the better. Those of the latter 
class are not so liable to be injured or damaged by the 
thousand-and-one accidents incidental to all such expedi- 
tions, are more easily repaired when necessary, and 
moreover demand a much smaller amount of technical 
knowledge and delicate manipulation from those in charge 
of them. 

The important question which now presents itself in 
connection with our subject is, whether it would not be 
preferable, instead of using the soldiers—the fighting men 
—to make the roads and build the bridges, to employ 
private enterprise—that is, a contractor. Departmental 
work, as we ourselves have plenty of examples at home, is 
not always an unqualified success. It generally costs a 
good deal more, takes a longer time to execute, and the 
style and quality of the work is frequently inferior to 
what would be turned out by a first-class contractor. A 
mixed system would probably best meet the requirements 
of the case, in which while the designing, the locating, 
and the superintending of the works were undertaken by 
the military engineers, their actual construction, and the 
supply of material and labour, should be left in the hands 
of their brother civilians. 








THE MANCHESTER SEWAGE PROBLEM. 





THE Manchester City Council, at an adjourned meeting 
held on Wednesday, the 18th inst., were again occupied 
for a considerable time in a further attempt to solve the 
sewage problem. It will be remembered that about a 
year ago the City Surveyor presented a most exhaustive 
report to the Committee upon the subject, An epitome 
of this report appeared in our columns of 25th September, 
1896, and, referring back to that issue, we find that 
Mr. de Courcy Meade, the City Surveyor, at that time 
based his calculations for artificial filtration upon a daily 
dry weather flow of 26 millions of gallons of sewage. 
Accepting the figures given by Sir Henry Roscoe, the 
Corporation’s chemist, who has advised that an artificial 
filter of clinkers, gravel, cinders, and sand, and having a 
total depth of 36in., ought to be able to deal with about 
800,000 gallons of Manchester tank effluent per acre per 
day, the City Surveyor reported that a total area of at 
least forty acres of artificial filters would be required. 
Herewith we place on record a detailed section of these 
proposed filters, feeling that it will be of practical use to 
those of our many readers who are now struggling with 
the problem of sewage purification either in this country 
or abroad. - The cost of these vast filter beds was esti- 
mated by the surveyor at £220,000, and to this he added 
the sum of £5220 per annum as the cost of working. 
This annual cost, he explained, was obtained from the 
ascertained cost of working in other towns, and made no 
allowance for new materials, repairs, &c. Mr. Meade’s 
conclusion on this scheme, after very careful considera- 
tion, is perhaps best expressed in his own words, which 
are not capable of the least misunderstanding. He said— 
August 20, 1896—‘‘ The practical difficulty of working, 
as well as the cost of the requisite renewals of the filters 
from time to time, together with the uncertainty as 
regards working, render it undesirable that the Corpora- 
tion should adopt an artificial filtering system.” The 
City Surveyor then went on to advocate the disposal of the 
tank effluent by a plan which, in his judgment, was “ under 
the circumstances much superior to either land or arti- 
ficial filtration.” Mr. Meade’s scheme was neither more 
nor less than the removal of all tank effluent down 





of a culvert some fifteen or sixteen miles in length. A 
plan of the Mersey valley, showing the route suggested 
for this culvert and a detailed notice of the scheme, will 
be found at page 307 in our issue of September 25th, 
1896, and to this we must refer our readers for further 
particulars. Since the report was presented a year has 
passed away, and in these twelve months nothing very 
tangible has been achieved. The opposition to the culvert 
scheme was felt to be so strong that the plan was modified 
in its details, and shortened with a view to discharging 
the effluent into the Mersey above Warrington; but this 
modified plan was in turn abandoned, and the Committee 
decided to experiment further with artificial filtration. 
From the experience gained during this further period 
of tests and trials with the experimental filters, the City 
Surveyor now reports that, in his opinion, the 800,000 
gallons per acre of filter per day above referred to would 
be the maximum quantity that could possibly be dealt 
with under favourable circumstances, having regard to 
the nature and properties of the average Manchester 
sewage. Mr. Meade, therefore, in his present report 
bases his estimate on a reduced figure, and assumes 
600,000 gallons of tank effluent per acre of filter per day. 
This reduction in the output of the filters leads, of course, 
to a necessarily greater filter area, and so we find the 
Surveyor proposes to increase the total from forty to fifty 
acres at a cost of £275,000, or an average of £5500 per 
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acre. The Surveyor further reports that the year’s 
experience on the model filters has not given him any 
idea of the cost of actual working on a large scale, and 
he therefore again quotes his original estimate of 1896 ; 
that is, £5200 per annum, plus repairs and renewals, &c. 
In the discussion of the question in the City Council 
on the 18th inst., it came out that the Committee having 
the matter in hand were divided in their views, some of 
the members holding that the cost was prohibitive, viz.:— 
First cost of the proposed filters, £275,000, together with 
an annual outlay of £31,820 in renewing the filtering 
materials ; in addition to the above a sum of £5220 per 
annum for working them. This sum of £31,820 is based 
upon an estimate that the filtering media would have to 
be renewed every fourth year at one-third the original 
cost. In the end the Rivers Committee advised that the 
culvert scheme should be reverted to, and recommended 
that the effluent after chemical treatment should be 
taken to the tidal waters of the Mersey near Randall’s 
sluices. It was felt that this was the best alternative, 
taking into account the volume and nature of the sewage 
flow of the city. A hope was expressed that such means 
might be adopted as would modify or possibly altogether 
overcome the objections to the scheme raised by the Ship 
Canal Company and others last year. 

The matter is to come before the Council again in 
due course, and we shall hope to keep our readers 
informed as to the attempt—which must be made 
before long—to solve the sewage problem on a large 
scale. 








LITERATUBE. 


The Naval Annual for 1897. By the Hon. T, A. Brasszy, 
Portsmouth: J. Griffin and Co. 


([ConcLupine Norice.] 


CuaptTer II., upon the progress of foreign navies, will 
attract special notice this year, as its interest has been 
emphasised by the presence of no less than seven of the 
vessels particularly mentioned and described in it, at the 
Jubilee naval review, viz., the French armoured cruiser 
Pothuan, the Russian armoured cruiser Rossia, the Aus- 
trian coast-defence ship Wien, the Danish battleship 
Heligoland, the Dutch vessel Evertsen, the United States 
armoured cruiser Brooklyn, the Japanese battleship Fuji, 
and several other vessels, the particulars of which have 
appeared in recent volumes of the Annual. 

Speaking generally of the march of events in the navies 
of the world, it may be remarked that although Great 
Britain has embarked so largely in the employment of 
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to follow suit, with the exception of the United States or 
Japan, and those other Naval Powers which obtain their 
vessels and gunsin thiscountry. It is said that 8°2in. and 
9-4in. quick-firing guns are to form part of the arma- 
ment of the new German battleships and cruisers, 
mechanical contrivances being employed to facilitate the 
process of loading, training, and elevation. Such an 
arrangement would, however, neutralise the value of 
the quick-firing element in a great measure, and the gear 
would probably break down in actual warfare. It has 
been clearly proved, by experimental practice at Elswick, 
that the Sin. quick-firer is the heaviest gun of this 
character which can be worked rapidly and effectively by 
hand; and, if auxiliary appliances are introduced, even 
such as may be worked by electric power, the weapon 
ceases to be a genuine quick-firer. Several Powers have 
adopted howitzers as a part of their armament, with a 
view of employing high-angle fire for the piercing of an 
enemy’s decks. Our own Admiralty does not appear to 
favour the idea, and we cannot but think that the 
howitzer is a weapon better suited for coast defence than 
for sea service. 

France does not appear to be ambitious of possessing 
& navy in any measure analogous to that of England, 
the amounts voted for new construction having actually 
decreased from £3,858,542 in 1894 to £3,191,849 in 1897. 
Efforts have, however, been made to remedy the wretched 
system, to which we have so often called attention as 
obtaining in that country, of tampering with the original 
iy of vessels in the course of construction, so that no 
two battleships or cruisers, although built upon precisely 
similar lines, are completed so as to resemble one 
another. To correct this evil, a drawing office has been 
established in Paris under the direction of M. Bertin, 
where the designs coming from dockyards and private 
yards are overhauled. No subsequent alteration can be 
made in the design without this office being consulted. 
We have little faith, nevertheless, in reforms of this 
nature in France. Excellent ideas are floated in that 
country, but political and other adverse influences pre- 
vent their being carried out. When the Institution of 
Naval Architects visited Paris in 1895 a capital system 
had just then been inaugurated, of photographing vessels, 
under all conditions of wind and weather, at sea, so as to 
ascertain experimentally the changes in stability to which 
they would be exposed when rolling, pitching, and 
scending over and under waves. During the course of 
the International Congress this year we were informed, 
however, that no further steps had been taken towards 
pursuing the experiments since the result of the first 
series was shown to us in 1895. 

The Jurien de la Graviére, building at Lorient, will be 
a remarkable vessel. Her dimensions are as follows :— 
Length, 440ft.; beam, 48ft. 6in.; draught, 22ft. aft; 
displacement, 5500 tons. Thus, in all except length, she 
is very similar to our Eclipse. But she is to have Nor- 
mand boilers of 17,100-horse power, the estimated speed 
being 23 knots, whilst she will mount eight 6-2in., and a 
number of smaller quick-firers in place of the five 6in., 
six 4‘7in., and two smaller guns of the Eclipse. She is 
to have three propellers. It is, of course, true that the 
cruisers of our Eclipse type now building will have a 
greatly improved armament, and a speed of 20 knots; 
but it is impossible not to reflect that any one of that 
solid mile-and-a-half of new British second-class cruisers 
which appeared at the recent review will be inferior 
in armament, and immensely inferior in speed, to the 
Jurien de la Graviére when she is afloat. It is, however, 
eminently satisfactory to remember that our later vessels, 
battleships, and cruisers, do not require to have their 
military masts and superstructures removed to lighten 
them when afloat, as has been done in the case of the 
Carnot ; nor has it been necessary, as in the case of the 
cruiser Descartes, in order to give them sufficient stability, 
to run 75 tons of cement ballast into their double 
bottoms. 

The Kaiser Friedrich IIL., of 11,130 tons displacement, 
or only about 500 tons more than the Centurion, will have 
& most overpowering armament—-if the mechanical con- 
trivances for the heavy guns are effective. It is all of 
quick-firing character, and consists of four 9°4in., eighteen 
5°9in., and twenty-four smaller guns. The speed is 
similar to that of the Centurion; but the coal capacity, 
& very important factor, only about one-half of that 
possessed by the English vessels. But the armament and 
armoured protection is immeasurably superior, and the 
Kaiser Friedrich III. could engage both the Centurion 
and Barfleur with a prospect of success. 

The Rossia, of which we recently published an engray- 
ing, is a distinct innovation upon former Russian cruisers. 
Instead of heavy rigging and masts for sailing, she is 
fitted with rather irregular fighting masts and gun tops. 
She hasthirty-two Belleville generators, which are grouped 
in spacious boiler rooms, plenty of working space being 
left for the stokers, as in the case of the Rurik. She has 
the usual open battery between decks for 6in. quick- 
firers of improved type, this battery being entirely 
unprotected at the sides. Her funnels are of abnormal 
height, rivalling those of the Brooklyn, and giving her a 
somewhat heavy appearance. 

Spain is pushing forward in regard to the improvement 
of her navy. Her representative at the Jubilee Review, 
the Viscaya, was a very fine armoured cruiser, heavily 
armed, and of good speed—21 knots. She will have 
eight of these powerful vessels shortly, which will 
comprise a squadron second to very few afloat. They 
have two heavy 10in. or 1lin. guns and ten 5°5in. quick- 
firers, independently of smaller weapons. 

The United States have a number of important vessels 
in hand, but their construction has been delayed owing 
to difficulties in regard to the quality of the armour and 
its price, the cost of nickel steel carburised plates having 
gone up to a fabulous figure when handicapped by the 
severe ordeal which the United States Admiralty demands. 
The trials of the armoured cruiser Brooklyn, of 9250 
tons displacement, and 16,000 indicated horse-power, 
were a great success. She steamed 83 miles on a base 





at a mean speed of 21°9 knots with 138 revolutions, 
for a distance of seven miles maintaining a speed of 22°9 
knots; but as her displacement on trial was only 
8150 tons, her speed at load-draught will be less than 
that. Complaints were made by those on board during 
her recent voyage across the Atlantic as to her rolling in 
a sea way.” This fault is just what we should have 
anticipated, owing to her lines above water. The tumble- 
back home of her sides from the forecastle aft lends 
itself readily to rolling. The fighting tower forward is 
similar to that which has been designed for the Alabama, 
Wisconsin, and Illinois, an illustration of which appeared 
in Tue ENGINEER some months ago; its top weight must 
also seriously increase the tendency of the ship to roll 
uncomfortably. She, like the British cruisers Powerful 
and Terrible, presents a huge target for an enemy’s guns ; 
and her three immense smokestacks would render 
her a conspicuous object for a distance of twenty- 
five or thirty miles—a most undesirable feature for 
a cruiser, whose 76le is to see, whilst remaining herself 
unseen. 

Japan is quickly coming to the front as a naval Power. 
Hitherto she has been content to follow in the wake of 
Great Britain, and her representative battleship Fuji is 
really only a modified Royal Sovereign. But the most 
recently laid down battleship for the Island Empire of 
the East is a step in advance of the parent country in 
shipbuilding. For the huge leviathan now under con- 
struction at the Thames Ironworks will exceed in dis- 
placement even the British vessels of the Majestic type, 
by some 150 tons. The dimensions will be as follows :— 
length 438ft. over all; beam, 75ft. 6in.; draught, 27ft. 3in.; 
the side armour will be Yin. and 6in. thick ; armoured deck, 
3in. and 5in.; the armament will consist of four 12in. 
guns, fourteen 6in. quick-firers, twenty 12-pounders, with 
smaller guns; the speed is not to be less than 18 knots. 
Japan therefore will possess the fastest, most strongly 
armoured, and the most heavily armed battleship in the 
world. 

Chapter III., on relative strength, is most instructive, 
as every detail is given in the tables which can afford 
data for comparing the various fleets. It is satisfactory 
to know that in the closing months of 1899 we shall have 
thirty-four first-class, seven second-class, and nineteen 
third-class battleships, or sixty altogether; against twenty- 
nine first-class, sixteen second-class, and twelve third- 
class battleships, or fifty-seven altogether, as possessed 
by France and Russia combined. And the completion 
of ships both in France and Russia will very probably be 
delayed long beyond the years in which we have reckoned 
them as completed. 

Chapter V., on the attack of ships by artillery fire, is a 
most valuable paper for affording a comparison of the 
relative offensive powers of battleships and cruisers. 
Great misconception exists upon this subject. Because 
the United States cruiser New York is a larger vessel 
than the Chilian cruiser Esmeralda it is assumed that 
she is equivalent in gun-power. Such, however, is far 
from being the case, for the New York can only deliver 
119,904 foot-tons of fire-energy, against the 509,091 foot- 
tons of the Esmeralda. The latter is, therefore, the 
more formidable vessel in the proportion of nearly five 
to one!—a serious difference. It is not only in this 
respect, moreover, that ships differ materially, although 
on similar displacement and perhaps with guns of 
equivalent power. The facility for bringing guns to bear 
upon one quarter or upon one point without fouling one 
another’s line of fire has to be considered. In the Carnot 
and other vessels of similar character the armament is 
so disposed that the guns interfere with one another. 
This point has been studied with the greatest attention 
in all of our recent battleships and cruisers. 

Chapter IX., on the naval manceuvres of 1896, is as 
useful as Mr. Thursfield’s papers always are. It seems 
tolerably clear that the effective use of cruisers is not as 
yet thoroughly understood, although it is possible that 
the ambiguities and perplexities of the rules laid down 
by the Admiralty have handicapped the officers con- 
cerned. The “ destroyer” seems to have established a 
complete ascendancy over the torpedo boat. Practically 
the latter dared not to venture out of port because of 
the destroyers, which waited outside and kept the seas 
even when a gale was blowing. Certainly the torpedo 
boats seem to have been nowhere in the manceuvres 
of 1896. 

Chapter X., on marine engineering, is really a short 
but valuable treatise on the Belleville boiler, as compared 
with the express boilers of recent destroyers. The author 
admits that the recent steam trials with the great cruisers 
Powerful and Terrible ‘‘ were a splendid towr de force, 
and the results obtained reflect the highest credit on the 
foresight, skill, and energy of the engineering depart- 
ments of the Admiralty and of the dockyard.” He 
points out, however, that as lightness of boiler-room 
weights is one of the great advantages claimed by those 
who advocate the Belleville system of boilers, some 
misconception appears to exist in regard to this point. 
With the full-power working of 25,886 horse-power of the 
Powerful, the ratio of weight in tons to units of power 
would be 1 to 22:24; whereas in the trials with the Blen- 
heim the remarkable result was obtained of over 28-1.H.P. 
per ton with the ordinary Scotch boiler. Butin the Speedy, 
a torpedo gunboat of 4703-I.H.P., fitted with Thorny- 
croft boilers, still in commission after four years’ service, 
43°9 units of power per ton of boiler weight were obtained 
on her forced-draught trial; and in the destroyer Boxer, 
fitted with boilers by the same maker, the enormously 
high figure of 85°49-I.H.P. per ton of boiler-room weights 
was recorded, this being even exceeded in the case 
of the Desperate. Hence the argument in favour of 
lightness appears to be a myth as regards the Belleville 
boiler. 

Mr. Dunell remarks that itis hardly fair to institute 
comparisons between ocean-going cruisers and torpedo 
boat destroyers as regards unit of power to weight of 
boilers, the important point of fresh water supply being 
always an argument against the small-tube boiler; but 
















































he gives illustrations which indicate that this difficulty 
may be overcome, and expresses an opinion that the 
express boiler may possibly supplant that of the Belle. 
ville type. He concludes with a notice of the remarkable 
vessel Turbinia, which attracted so much attention at the 
naval review. It appears that this boat, though an exceed. 
ingly interesting experiment in the study of shipbuilding 
and propelling machinery, can scarcely be regarded ag 
having a future under existing conditions ; 294 tons of 
engines, boilers, machinery, coal, and water, to 444 tong 
of displacement, does not leave any useful margin for 
complement of stores and crew, after the weight of hull 
is taken into consideration. 

Chapter XI., on recent naval literature, truly says that 
the works now extant upon this subject form “a bewil- 
dering array.” The fact of the matter is that the number 
of technical works upon naval science, and indeed upon 
science generally, which are now at the disposal of the 
active-minded amateur, render the process of criticism 
not only an easy, but a fascinating one. We have seen 
it recorded in the pages of this very journal that many a 
youth succeeds in satisfying the examiners upon elec. 
trical engineering subjects whose sole acquaintance with 
such machinery has been obtained by gazing through the 
windows of an electrician’s shop. 

The last chapter in Part I., by the compiler of the 
Annual, points out the advisability of improving the 
system under which the Naval Reserve is organised 
rather than the permanent increase of the number of 
men employed, the latter being a most expensive process, 
He lays special stress upon the training and instruction 
of the reserve, which should be largely increased from 
the seafaring and fishing population. 

Part III., on armour and ordnance, is short, as there 
was not very much to record during the past twelve months, 
more particularly in regard to ordnance, but it contains 
some interesting intelligence. Colonel Bainbridge has 
succeeded in making a 6in. shot, which has passed un- 
broken through a Yin. steel plate with a water-hardened 
face, supplied by Vickers. At the same time it is ad- 
mitted that the perforation of Harvey plates proper is 
a very difficult matter unless a cap on the shot is 
employed; and at angles more oblique than 20 deg. 
with the normal, or 70 deg. with the face of the 
plate, the cap offers no advantage. With the armour 
now being completed for the Canopus class, it is laid 
down that a thickness of 6in. shall receive a blow from a 
6in. steel projectile, at a velocity of 1900 to 2000 foot- 
seconds, without cracking the plate. This is a hard 
condition. 

The tremendous powers of the most recent projectiles 
is shown in this chapter by the statement that on the 
28th of February a Firth 12in. shot, with a velocity of 
2300 foot-seconds, passed through an 18in. compound 
plate, 6in. of wrought iron, Sin. of oak, and 3in. of 
iron. 

The most striking improvement in ordnance during the 
past year is the 9°2in. coast gun of a length equal to 46°7 
calibres, which is now undergoing experimental trials at 
Woolwich. It is about 3ft. longer than the 9°2in. guns 
which have been supplied to the Powerful and Terrible, 
and whose mountings are worked by electric gear. A 
number of breech-loading howitzers have also been under 
trial, and the 6in., 5° 4in., and 5in., are already land service 
weapons. For ships attacking coast works they are the 
only pieces to touch guns mounted with any considerable 
command. For coaling stations and other coast positions 
vertical fire is valuable to prevent an enemy from 
advancing. 

It is interesting to know that the latest British 12in. 
wire-gun has a muzzle energy of 33,020 foot-tons greater 
than that possessed by the 12in. guns of any of the other 
great Naval Powers, that of France being the second 
best. 
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SHORT NOTICES, 

The Universal Directory of Railway Officials, 1897. Compiled 
from official sources. By 8S, Richardson Blundstone. London: 
The Directory Publishing Company, Limited. Price 10s.— 
This is the third year of publication of this valuable directory. 
Several important additions have been made, and there are twenty- 
six pages more in the directory part of the volume than there 
were last year. Practically all the railways constructed or in course 
of construction are now included, the names of the principal 
officials, the length, gauge, &c. of each being given. 

Fourteenth Annual Report of the Bureau of Ethnology to the 
Secretary of the Smithsonian Institution, 1892-98. By J. W. Powell, 
Director. In Two Parts. Part I, Washington: Government 
Printing Office. 1896.—The contents of these magnificent volumes 
are scarcely of a sufficiently technical nature to justify us in 
devoting more space to them than is sufficient to acknowledge the 
cou of the director, Mr. J. W.’ Powell, in sending them to 
us, We look forward to the pleasure of reading them in our 
leisure moments when the cloak of criticism has been laid aside, 
and we feel at liberty to read simply for our own gratification. 
We cannot pass the volumes by without giving a word of praise 
to the excellence of the printing, both in colours and half tone. 
The thoroughness with which the various subjects, old folk-lore 
legends, descriptions of expeditions, essays on old Indian customs, 
&c., are gone into is beyond praise, 











Beur LicuTninc Express: TekVUEREN.—Oar readers will be 
interested to hear that this railway is working now successfully, 
On Thursday Count Adrien d’Oultremont, Commissioner-General 
of the Government, and his family had a very successful run, and 
the Count expressed himself very pleased. The speed at one time, 
on the most difficult parts of the line, on a very steep curve and a 
very bad embankment, was, according to Count d’Oaltremont’s 
timing, over 120 kilometres—75 miles per hour, 
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SUCTION AND BUCKET DREDGER 


MESSRS. A. F. SMULDERS AND CO, ROTTERDAM, BUILDERS AND ENGINEERS 
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A SUCTION 


AND BUCKET DREDGER. starboard there are coal bunkers of 1765 cubic feet capacity. | apparent in the iron manufacture, where they have, as a rule, 
The discharge pumps can discharge about 8830 cubic feet | entirely neglected the by-products which, in other countries, form 

of sand or sandy mud per hour at a distance of 550 yards, | so important an element, that a German writer has suggested the 
raising it to a height of 5ft., between the. discharge | possibility that before long the pig iron made will become a by- 
| orifice and the water level. These pumps will also raise spoil | Product, and the blast furnace will be valued chiefly for its output 
from a depth of 22ft. by means of a tube lowered at the side of chemicals, They are considerably behind the Eoglish and very 


y sas . . : far behind the Germans in this re-pect, and there is corresponding 
of the vessel. Under these conditions it can raise and deliver | room for improvement. The most important ahicdeait Gl dacetaas te 


into barges alongside, or at a distance by means of floating | Earopean practice is found in the use of the by-product coke oven 
4 151 ft, long by 27ft. 3in. wide, and is 10ft. Gin. deep. The | Pipes, at least 8830 cubic feet of sand per hour. The suction | which is pt ten universal in Germany, and < oeaieelty making 
4 maximum draught is about 7ft., and thespeed when fullyloaded | tube can be withdrawn entirely from the water, so that no | its way in England. In Scotland, where the majority of the 
resistance is offered to the sailing of the vessel. | furnaces use raw coal, and not coke, for fuel, plants are found at 

On the deck is situated all the necessary maritime | a number of the iron works where the gases escaping from the 





Tue dredger of which we reproduce two photographs has 
been constructed by Messrs. A. F. Smulders, of Rotterdam, 
for use in the ports of the Sea of Azov. It is a suction and 
4 bucket dredger, and is provided with two centrifugal pumps 
4 for discharging the material dredged up cither into barges 
brought alongside, or directly on to the banks. The vessel is 





8°5 knots. The vessel is constructed in accordance with the | 
tequirements of the first-class of the Bureau Veritas. It can 


Sat tae 












dredge to a depth of 22ft. under water, and cuts its own way | 


in the banks. The principal framework of the dredging 
apparatus is of tubular construction, made of plate 30in. 
thick, and angles 3in. by 3in. by ‘4in, Tbe sternwards feet 
of the frame are carried to the bottom of the vessel, the 
others rest upon a stout beam at the level of the deck. The 
Gredging ladder passes centrally through the vessel, which is 
ivided at the stern for this purpose. It is propelled by twin 
Screws driven by two compound surface-condensing reversing 
steam engines, each of 200-horse power—F'rench. The same 
engines work the two discharge pumps. The high-pressure 
Fi are 15in. diameter, the low-pressure cylinders 
, se in diameter, and the stroke is 153in. The dredging 
pas et is driven by a similar engine. Two marine boilers 
toh steam at seven atmospheres for these engines. The 
a 7 eating surfaceis about 2300ft, These boilers, and a small 
ao boiler for providing the electric light, &c., are con- 
ya ed of mild Siemens-Martin steel, and conform with the 

Mensions required by the Bureau Veritas. At port and 





| 


paraphernalia, and the hoists for raising the dredging ladder. 
The dredge are lighted exteriorly by two arc lamps, and 
within by incandescent lamps, and the cabins are heated by 


| steam pipes. 











Waste. Propucts IN IRoN MANUFACTURE, — Americans are 
accustomed to claim for their iron and steel plants superiority over 
those of European countries in many points. In their blast fur- 
naces they claim to have increased the capacity to a point far 
beyond anything known abroad, and they have been able to make 
iron at a low labour cost, in spite of higher average rates of wages. 
This has been secured largely by the use of machinery wherever 
possible, and by cutting down the amount of labour required to 
the lowest possible point. To a certain extent also economy has 
been secured in fuel and materials; and all this without in the 
least reducing the standard of quality in the product. In some 
respects, however, they have much to learn yet from their com- 
petitors. It is, perhaps, a consequence of having abundant sup- 
plies of raw materials that they have been careless about their 
use, and indeed rather inclined to wastefulness, This is especially 





furnace are treated for the purpose of saving the ammonia sulphate, 
tar, and other chemical products, while the purified gas is used for 
fuel in boilers. These plants, of course, serve the same purpose 
as the by-product oven, and are, perhaps, not specially to be 
recommended except under the peculiar conditions presented in 
Scotland. In Germany the slag from the furnaces is used for 
making bricks, for roads and similar purposes, and new applica- 
tions for this material are constantly being found. In America 
such uses are still comparatively rare. One of the latest applica- 
tions of a by-product is found at the Cockerill Works at Seraing, 
in Belgium, where the waste gas from a blast furnace has been for 
a year past used experimentally to run a gas engine. This has 
proved so successful—though coke is used for fuel in the furnace— 
that the company is now putting up two more gas engines of 
150-horse power each, and anticipates in time supplying a large 
part of its motive power from this source. Blast furnace gas has 
also been recently utilised in the same way in Great Britain by 
Mr. James Riley, the well-known ironmaster. Every great iron 
and steel works should investigate possible uses for what are now 





their waste products, and, through the applications of science to 
industry, turn them into profits.— Engineering and Mining Journal, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TECHNICAL EDUCATION. 


Sir,—An attempt is about to be made in the Leicester Municipal 
Technical School to provide for the ordinary workman engaged in 
engineering some instruction in the principles which underlie his 
daily work. , 

It is believed that the instruction commonly given in technical 
schools in the subjects of machine drawing and in those branches 
of science termed theoretical and practical mechanics, is not the 
best that can be devised for the assistance of such men as turners 
and fitters. For these subjects deal with what may be called 
principles of design, and they find their chief direct application in 
the drawing office and among designers and originators. 

In the daily practice of the ordinary workman, who is engaged 
not in designing but in executing other people’s designs, a know- 
ledge of the principles of design, though valuable, does not find 
any wide and useful application. Oa the other hand, the teaching 
of handicrafts which is given in some schools, and which consists 
of descriptions of common tools and the methods of their use, are 
matters with which the ordinary skilled workman is already 
familiar, 

What the workman most needs is instruction in the scientific 
principles which should direct his own daily work, that he may 
understand some of those phenomena and laws of nature which 
ordinarily lie hidden just below the surface of things most common 
to him. These principles are not taught in our workshops, and, 
so far as we are aware, they are not included in the instruction 
offered to workmen in any of our evening technical schools, nor 
are we acquainted with any book dealing specially and systematic- 
ally with the subjects. Most of the processes which the workman 
commonly employs are to effect the shaping of materials ; and the 
nature of these processes can be interpreted by a right under- 
standing of the physical properties of matter, of the nature of 
molecular forces, of tenacity, elasticity, ductility, hardness, &c. 
The workman who, for example, nicks and breaks a bar of steel 
by bending it, ought to know how the first bending is within the 
range of the elasticity of the steel, and how from any part of this 
range it will return to its original form when released, He should 
know that beyond this range is another in which the bar receives 
permanent set and distortion, and that beyond this again he 
reaches the limit of tenacity of the steel, and it breaks, All 
through this he should understand exactly how the molecules of 
steel behave. When again, for example, he bends a piece of metal 
abruptly to a sharp angle, he should know in what way the 
particles of metal are able and how they are compelled to re- 
arrange themselves at the bend ; he should know that in the act 
of banding one side of the metal is compressed and another 
extended, and he should know to which of these forces rupture is 
due when it occurs, 

The majority of tools used by the engineer are cutting tools, 
and comparatively few workmen understand, except in a super- 
ficial way, how a cutting tool acts. The man who uses a file does 
indeed know after long experience that by applying it in certain 
ways he can get good results ; but precisely how each cutting edge 
of the file performs its work few, even among highly-skilled work- 
men, really understand. 

The man who turns metal in the lathe learns that he must grind 
his tools in certain ways to suit various materials ; but he rarely 
knows how the cutting edge of the tool performs its work, reach- 
ing in to the material to define the separation of the shaving, and 
then removing and bending the chip with more or less disturbance 
and difficulty. He should know something of the strains which 
are produced in the neighbourhood of a cutting edge, and why it 
is that a tool well suited to turn brass will not turn steel smoothly, 
and why a tool for steel will not do for wood. 

These illustrations are given to suggest the kind of teaching 
which would be most useful to our Eaglish workmen, but to pro- 
vide which, so far as we are aware, no serious effort has yet been 
made. At this time, when large sums of money are being spent in 
equipping various technical schools for useful work, we think this 
matter has not received the attention it deserves. Though ia 
matters of design we are not aware that Eaglish engineers are 
backward, they freely admit being in many respacts behind at least 

-ny ‘ther country in matters of execution. Many common pro- 
cesses would produce better results and with improved economy if 
the scientific principles which underlie them were well understood 
by the workmen ; and we believe that the feeling existing between 
masters and men might be improved if workmen were enabled to 
become better workmen, worthy of higher wages, by a proper 
understanding of the principles of their work. 

The Rev. James Went, director of our Municipal Technical 
Schools, has arranged for such instruction to be given in Laicester, 
and we have undertaken to try and find a suitable teacher. We 
have thought that by making the want known we might not only 
call attention to a matter worthy the consideration of other 
schools, but that we might get into correspondence with some 
gentleman qualified to assist by undertaking this teaching here, 
on one evening each week during the winter session. 

TayLor, TAYLOR, AND Hopson, 

Leicester, August 20th. 





THE STRIKE AND LOCK-OUT, 

Sir,—A great deal has been written concerning the strike and 
lock-out now in lamentable progress, and yet much remains to be 
said. May I beg space to direct the attention of your readers to 
certain aspects of the affair which are in danger of being over- 
looked? And it may, perhaps, be well to premise that I am no 
longer young, and that I have had an experience of the shops, and 
the early morning, and the long day, about which such heavy 
complaints are now being made, I have had to rise at 4.45 a.m 
in the winter as well as the summer, walk two miles to my work 
—the gates opened at 6 a.m.—and trudge back two miles every 
night. But these are days long past. Yet I have kept in touch 
with men and masters in various parts of the country. My busi- 
ness, indeed, gives me exceptional information of what is going 
on. I am only indirectly an employer, and I think I can write 
dispassionately. 

To me the great interest of the present struggle lies in finding 
its cause. We have got to go back some way for this, if we would 
get to the root, but that is not necessary. We can find a cause 
pretty near to hand, and that causeis ignorance, We have grown, 
I think, a great deal too mealy-mouthed in the present day. There 
is a time when it is right and proper to call a spade a spade, and 
not an agricultural implement. The result of the ignorance to 
which I refer is that lies abound. Some of them are told knowingly, 
and with a purpose, Others are perversions of the truth ; others 
are mistakes, Bat the fact remains that, as I have said, lies 
abound, Nowa lie is always mischievous ; and it is not only mis- 
chievous but criminal when it sets class against class. 

The most common lie of this kind is the statement that some 
individual or body of individuals wants to take an unfair advan- 
tage of some one else, It pervades trade unions, It is a disease 
eating into their lives. With whom the lie originated I shall deal 
presently. .Time was when it affected only the relations of the 
employed and the employer. The systematic practice of lying 
has now extended much further. It has got so far that it is 
sapping and destroying the indastrial life of this country. The 
boilermakers insist that they must expand the tubes in a locomo- 
tive shop. The fitters maintain that the work is theirs. Neither 
will permit the other to do it. The master looks on in despair. 
He is powerless. Orders are lost. The shops are closed. Why is 


all this? In what notion or idea does it originate? Simply in the 
presamption on the part of the boilermakers that the fitters want 
to take an unfair advantage of them—to put upon them. The 
engineers and the plumbers, the joiners and the carpenters, almost, 





in short, every two kindred trades quarrel on this ground. My 
experience, by no means limited, is that the modern engineering 
and shipbuilding yards are fall of envy, hatred, and jealousy. 
Tae pitch to which this has risen is almost incredible, It seems as 
though the whole nature of the Briton was changing. Generosity, 
fair play, good nature, to say nothing of Caristian charity, are 
dead or dying. The men in works are all divided up into clans. 
We must go back to the days of the Clan Chattan and Clan Q 1ahile 
to find a similar state of society. 

It is vain to mince matters and say soft things and pretty things 
about the modern skilled workman. There has been a great deal 
too much that is nice said about him. He is not one whit better 
than a city man, or a soldier, or a lawyer, or a clergyman, or even 
a superintendent engineer. Hoe is worse, in that, owing to the con- 
ditions of modern life, he can do more harm. City men, for example, 
do not bind themselves into great unions and work in groups ofa 
thousand or two for one firm. Whatever envy, hatred, and un- 
charitableness they may feel, they have to keep it bottled up. 
The engineers and the boilermakers, and the shipwrights and the 
moulders and the plumbers, are not under such restrictions, and 
they can cause mischief, incalculable mischief, by doing what 
others must rest content with saying they would like to do, All 
these men regard each other as enemies, There is no longer any 
good fellowship among them. Nay, I will go further than this, 
and will ask if, in a modern first-class shop there is any friendship 
at all, even among the men working at the same bench and on the 
same job? 2 

There are exceptions, notable exceptions ; I will say some- 
thing about them by-and-bye, 

I have said that the working man is ignorant. I will go farther 
and say that he isa fool. These are hard words. I think I can 
prove them. It may do good to convince a man that he is a fool, 
although he may not relish the process, I only ask that the con- 
duct of the Amalgamated Engineers, for example, shall be jadged 
by any ordinary standard of common sens3, I shall only ask that 
the common principles of conduct ehall be admitted to represent 
reasonable prudence and caution. 

The Amalgamated Eagineers possess funds amounting, it is said, 
to £350,000. According to actuaries, who are supposed to know 
something about the matter, the whole of this vast sum is held in 
pledge for the benefit work of the Union. It is intended to 
support the members out of work ; to help the widow and the 
orphan, to provide for sickness and accident, and it is not nearly 
sufficient to meet the legitimate calls that may be made upon it. 
Now we see this money diverted from the purpose for which it was 
subscribed, and used as a war chest. To me this appears in the 
light of one of the most foolish acts that it is possible to commit. 
If the Union wants to fight let it do so, but not with its benefit 
funds. Bat let us go a step further. D» we ever find the Stock 
Exchange closed, and all the members on strike for higher pay! 
Is there any record of all the shipowners striking for higher 
freights, and, as a body, laying by their steamers! Do we find all 
the medical men or the lawyers in the country striking’ Can we 
tind, indeed, any class but the working man, or to be more 
accurate, the unionists, refusing to work, in order to redress some 
real or fancied wrong! Certainly not. The strike is the special 
perquisite, the particuler property of the unionist; no other 
class in the kingdom is foolish enough to resort to it. 

I have said that the warfare which the working man wages con- 
tinuously with all the rest of mankind is founded on lies ; and the 
lies are believed simply because the recipient is too ignorant to 
know that they are lies. The most prominent of these is that 
every capitalist in the kingdom is the working man’s enemy. The 
second is that every other working man is the enemy of any par- 
ticular working man. These lies are told and put in circulation 
by the leaders, as they are called, of the Unions, What manner of 
men are they’ For myself I know them well. In order to be a 
leader it is necessary to be a good and ready speaker of a well- 
known type. He must have plenty of strong phrases at his 
tongue’s end. He must have no particular scruples. He must 
fesl that his natural vocation consists in fomenting disturbances, 
He must be able to lead a small mob. He must always be prepared 
to take a defeat as if it were a victory ; and above all things it is 
necessary that he should have taken the accurate measure of the 
British Working Man—his ignorance and his credulity. The 
competent unionist leader is a very clever man in a way. He is, 
of course, vain. If he were not, he would be miserable. I need 
not go on—svery one of your readers will fill up the picture for 
himself. There are, perhaps, fifty men of this type in Great Britain, 
and these fifty men are the cause of all the great labour troubles that 
afflict this country. I have heard it proposed that they should all 
be bought up; but the money would be wasted, for each man has 
two or three understudies ready to take uphis part. Nor is it to be 
thought that the professional agitator lies on a bed of roses. Far 
fromit. He has to work hard for his living, and he is surrounded 
by rivals ready ata moment’s notice to snatch his sceptre from him, 
Unless the professional agitator was continually preaching the 
doctrine of Bsing-Pat-upon, he could not earn salt for his porridge. 
He must tell his crowd day by day that the bloated capitalist is 
Patting Upon it. If this happens to be a little stale, he must, if 
a fitter, explain with shoutings and gesticulations, and brass 
bands, that the boilermakers are trying to Put Upon his union. If 
he happens to be a boilermaker, then he will denounce the fitters. 
His life is spent in stirring up strife. All we have to do to learn 
this is to listen to him or to read his speeches, He tells us that it 
is all done forthe good of the Union to which he belongs. Unless 
the working man was a fool he would not tolerate the existence of 
such windbags for a moment. 

Is it worth while to give instances or to state cases? I think not. 
Let any of your readers who doubt what I say take the trouble to 
quietly interview some of the elderly respectable workmen in any 
district and hear what they have got to say. Let any who doubt, 
read what is being printed and published every day now. If any 
doubt, let them trace the history of any strike they please to 
select, and find out with whom it began. I could give a score of 
cases in which a strike has been nipped in the bud by the prompt 
action of one man. Several years ago I was manager of a small 
works in the Midlands. We built colliery locomotives and supplied 
the lighter kinds of rolling mili gearing. The works were full of 
old hands who had grown up with the placoa, They were all con- 
tented. Besides these we had what might be termed a floating 
population, consisting of men taken on for a few days or a few 
weeks when we were busy and discharged when we were slack, I 
remember a man being taken on in this way for the fitting shop, 
who was known as ‘‘ Gentleman Jack.” He was one of the worst 
fitters I ever saw, but we were too busy to bo particular, and the 
shop foreman found something he could do, Oae day the shop 
was left to itself for an hour, I was in the office when an old 
patternmaker sent word that he wanted to see me, I went to 
him, and then he told me that I ought to go into the fitting shop, 
which I did, and found Gentleman Jack on a block haranguing 
the men, and urging them to strike. Gentleman Jack worked no 
more for us, but I never forgot the lesson. No doubt your readers 
will easily call up the memory of somewhat similar experiences, 

All this comes to the same end. The working man is ignorant, 
and he suffers himself to be persuaded that the whole world is 
banded against him. He is told that he must fight for his life, 
and that his only chance of safety lies in doing what his leaders 
tellhim. He sacrifices his savings, he gives up his earnings, he 
ruins the trade of a district, he sees his wife and his children die 
of starvation and misery. His home is broken up. He becomes 
a wanderer and a vagabond, all at the bidding of the paid agitator. 
Groups or bodies of men never originate any movement. In the 
history of the world such a thing never was heard of. All ‘ move- 
ments,” strikes, revolutions, wars, crusades, missions, enterprises 
of every kind originate with individuals, All labour ‘‘ movements,” 
for example, begin with an individual. It is to one man, no doubt 
that the present trouble is due ; and so will matters run till the end 
of industrial time, unless some steps can be taken to bring about a 
better state of affairs. 








It is, as I have said, wholly impossible to hang, or 
up, or otherwise dispose of the Ciebintumhent ‘ Lite the — 
they will always be with us, The one hope for the future lies in 
education. Why should there not be some means of getting at 
the working man and preaching a doctrine of pure self-interest ¢5 
him’ Why should we not manage to point out that the fitters 
are not necessarily putting upon the boilermakers by rolling tube 
ends, and that even if they are, togive up earning money altogether 
is a very foolish way of marking the sense of injustice / Surely it 
must be possible to convince the men that the process of raising 
the price of commodities by refusing to work is about as foolish as 
it is possible to be. If the paid agitator can obtain a hearing, why 
should not the paid apostle of peace? Because his house is not 
precisely what he wants it to be, the artisan pulls it about his ears 
and sleeps with his wife and children in the streets. Becanse his 
coat is not just what he likes, he goes naked, Cannot he bo per. 
suaded that this is folly ? 

I have said that there are certain shops in which good-fellowshj 
and harmony reign supreme, and I have bec ak that I would 
say something more about them, but this letter is much too long 
for that. At a future time perhaps you will let mo deal with 
them. The lesson they afford is too instructive to be passed over 
in silence, SUPERINTENDENT ENGINEER, 

Liverpoo}, August 24th, 

NOMENCLATURE OF AMERICAN LOCOMOTIVE TyYPks, 

Sin,—The reply to ‘‘ W. B, T.” in your replies to correspondents 
pose 85, July 23rd, may give a wrong impression as to the 

astodon type of locomotive. An engine of the Mastodon or 
twelve-wheel type has eight coupled driving wheels, and a four. 
wheel leading truck or bogie, while the ten-wheel type is similar 
except that it has only six driving wheels. The following list of 
the names given to the leading types of American locomotives 
may be of interest and use to foreign readers :— 

(1) Eight-wheel or American: four coupled driving wheels, ard 
a tour-wheel leading truck. 

(2) Mogul: six coupled driving wheels, and a two-wheel leading 
track, 

(3) Ten-wheel: six coupled driving wheels, and a four-wheel 
leading truck. 

(4) Consolidation: eight coupled driving wheels, and a two. 
wheel leading truck. 

(5) Mastodon or twelve-wheel: eight coupled driving wheels, 
and a four-wheel leading truck. 

(6) Dacapod: ten coupled driving wheels, and a two-wheel 
leading truck. 
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(7) Columbia: four driving wheels—front pair coupled—a four- 
wheel leading bogie, and a single pair of trailing wheels. 

(8) Atlantic: four driving wheels—front pair coupled—a four- 
wheel leading truck or bogie, and a single pair of trailing wheels. 

(9) Single Driver: two driving wheels, a four-wheel leading 
truck, and a single pair of trailing wheels. ; 

These are the scape et types, as shown by the accompanying 
sketches, the engines of modified types being so few as not to form 
types in themselves, For instance, a few engines have been built 
like the ten-wheel type, but with the addition of a pair of trailing 
wheels, and a few Decapod pusher or bank engines have been 
built without any truck or bogie wheels, 

On page 84 of the same issue, you refer to compressed air cars 
on the New York Elevated Railroads, but these are the cars run- 
ning on one of the lines of the Third Avenue cable tramway 10 
New York. A compressed air locomotive on the same—Hardie 
—system as that adopted for the tram cars has been built for trial 
on the elevated railways, but this has only just been completed. — 

Oae of Base correspondents asks about recent bridges of the pin- 
connected type, and it may interest him to know that contracts 
have been let by the Grand Trunk Railway for replacing the old 
tubular spans of the St. Lawrence River bridge at Montreal—the 
Victoria Bridge—with pin-connected truss spans. There will be 
twenty-four such spans of 254ft., and one of 348ft. The railway 
and highway bridge over the Mississippi River at Rock Island, 
built in 1896 by the U.S. Government and the C., R. I., and P. 
Railway, has eight pin-connected spans, one being a draw-span of 
365ft., and the others fixed spans of 98ft. to 258ft. The Pennsyl- 
vania Railroad in 1896 rebuilt the Columbia Bridge over the 
Snequehanna River with pin-connected trusses, including 26 of 
198ft. and one of 150ft. The new railway and highway drawbridge 
at Duluth, which has a span of 493ft., and which has jost been 
opened to traffic, has pin-connected trusses. These are examples 
E, E. Russe_t TraTMay, C.E. 


1608 nal Block, Chicago, U.S.A. 
onadnock Block, Chicago, U.S. 
; (For continuation of Letters see page 204.) 
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RAILWAY MATTERS. 


An official certificate has been signed by the Board of 
ay ade and Board of Agriculture authorising the proposed light 
caliwe y from Kelvedon to Tiptree and Tollsbury, in E:sex. 


THE earthwork of the Hyderabad ° Godavery Valley 
Railway on the British frontier is reported as practically com- 
jeted, and the portion of the line from Manmad chould be opened 
to traffic in Jane next. 


Tux Austrian Railroad Minister has issued a circular to 
all the railroad managements of the country recommending them 
to grant a yearly vacation of two weeks to all regular employés, 
which is in accordance with the practice of the State railroads 
for some years past, 

Tux record of train accidents in the United States 
during June includes 40 collisions, 52 derailments, and three other 
accidents, total of 95 accidents, in which 45 persons were killed 
and 127 injured. Oat of these the reacon for 33 of the accidents 
bas not been ascertained. 


Tux Tramways Committee of the Shefiield City Council, 
having obtained the 1 ssary parli ntary sanction, propose to 
convert the existing lines into the electric overhead system, and to 
commence several of the more important extensions, The com- 


mitteo’s report has been fully discussed and adopted. 
Tut Royal Agricultural Society having approached the 


Scotch railway managers to secure a reduction in rates, the directors 
have decided to practically reduce the rates for farm and garden 
produce by one-half, with a minimum cf 4d. and 6d. per parcel, 
The reduced rates will apply equally to retailers and consumers, 


A FINANCIAL contemporary states that immediately 
flowing the refusal of the authorities at Johannesburg to ratify 
tte Lombaard e‘ectric tramway concession, the Johannesburg City 
and Suburban Tramway Company petitioned the Goverament to 
be allowed to extend its system to the suburbs covered by the pro- 
posals of the defeated Lombaard Syndicate. It is stated that the 
extensions for which permission isnow sought are urgently required, 
and it seems probable that the necessary sanction will be obtained. 


Tux Light Railway Commissioners have intimated 
that they will recommend the Board of Trade to make an order 
authorising the construction of a light railway from Peakirk, in 
Northamptonshire, to Postland, in Lincolnshire, The length of the 
proposed line is eight miles, and is intended for the benefit cf the 
Crowland district, which has no railway within nearly four miles. 
The new line will form a junction at Peakirk with the Great 
Northern Railway, on the Spalding and Peterborough line, and at 
March with the Great Eastern Railway on the Spalding and March 
line. 


Ot fuel for locomotives is being tried as an experiment 
by the Wabash Railroad. Two engines have been equipped for 
burning oil, one having the Prescott burner ard the other a tem- 
porary contrivance, which is under trial. ‘l'ae Southern Pacific 
Railway had six or eight oil-burning locomotives on the Los 
Angeles division, but in consequence of a rapid rise in the price of 
the oil obtained near Los Angeles the supply to the railway fell 
short, and some of the engines were converted to coal burners, 
which change can very easily be made. ‘l'ne Zarbe system of 
using oil for fuel has recently been tried on the New York 
elevated railway, but according to a published statement from Mr. 
Fransioli, the general manager of the read, the system has proved 
a failure. 


Tue electric tramways in Dresden are eyuipped with 
Siemens and Halske’s electric brakes. These brakes act upon the 
car axle, which is not driven by the electric motor. They are 
fixed both upon the motor car and upon each of the trailers, 
and act simultaneously, It is claimed that these brakes act in 
about one-third of the time of the hand brakes, Trials with both 
show that the electric brake stopped a car going at a speed of 
fifteen miles per hour within fourteen yards, while a car with a 
hand brake going at twelve miles per hour travelled thirty-five 
yards after the brake was applied. The same electric brakes are 
used for the line Behrenstrasse-Treptow, at Berlin, rays the 
Electrical Engineer, In this case the brake acts upon the motor 
direct, and there is no brake upon the trailing carriages. When 
going at the usual speed these cars are stopped within eight yards. 


A serious breakdown, by which traffic was dislocated 
for several hours, occurred on the London, Chatham, and Dover 
Railway on Monday morning. As the newspaper train, which is 
due at Chatham at 7.18 a.m., was passing Bush Bank, a deep 
cutting about three miles from Rochester Bridge, the last two 
brakes and guard’s van left the rails, through, it is supposed, an 
axle breaking, and fell over. ‘The other six coaches also left the 
rails, and were dragged a considerable di-tance before the engine 
could be stopped. Happily there were only three passengers in 
the train, and, being in the front portion, they escaped with a 
slight shaking. The guard was much shaken, but was otherwise 
uninjared, though his van was greatly damaged. The brakes, 
which were loaded with fish, meat, and papers, were completely 
smashed, Much damage was done to the permanent way, tho 
down line for some distance being well-nigh destroyed. 


Presipine over the half-yearly meeting of the Maryport 
and Carlisle Railway on the 18th inst., Sir Wilfrid Lawson, in 
moving the adoption of the report, said there had been an increase 
of £416 in revenue. There had been a decrease of 3173 in the 
number of passengers carried, but an increase of £241 in receipts. 
Passengers had been travelling greater distances. It was difficult 
to explain, but some people attributed it to the popularity of 
bicycles, which were used for short distances, Of the total number 
of passengers 95°67 per cent, were third class, and 92°28 of 
the receipts were from third class, The directors had decided to 
follow the example of the London and North-Western Company 
and reduce second-class fares to 10 per cent. over third class. 
Mineral traffic, which was the great stand-by of the company, 
showed an increase of £130 in receipts. There has been a revival 
in the coal and iron trade, ‘lhe report was adopted, and a dividend 
of 64 per cent. was declared. 





Tue British Consul at Niu-chwang, the chief port of 
Manchuria, Mr. Hosie, discusses in his last report the prospects of 
railways there. The line from Tient-sin by way of Shanhai-kuan 
is gradually being pushed north-eastward towards Mukden. The 
embankments have been built as far as the Taling River, 17 miles 
north-east of Chin-chau, but the line is laid for traffic only as far 
as Chung-hau, about 40 miles north-east of Shanhai-kuan, and 
even that part is not yet in full working order. The junction of 
the Trans-Baikal and Southern Ussuri sections of the Siberian 
Railway by a line across the Heilung-chiang and Kirin provinces of 
Manchuria, which is to be commenced this year, cannot fail to 
alter in some respects the commercial situation in Manchuria. 
Hitherto the two proviaces in question have sent the bulk of their 
produce to Niu-chwang for export, and have depended on that 
port for their imports of foreign manufactures. There has, indeed, 
been a small trade, chiefly in kerosine and seaweed, from 
Vladivostok to Kirin, and some of the local produce of the 
provinces has found its way down the Sungari to Eastern Siberia ; 
but, on the whole, the trade of Manchuria with the Primorsk 
province has hitherto been comparatively insignificant. As regards 
distance there is little to choose between Vladivostok and Niu- 
chwang, and both ports are closed by ice in winter. The projected 
railway from Niu-chwang to Kirin will give a great impetus to 
trade, and its extension southward to Talien-wan, near Port Arthur, 
which is open to navigation all the year round, would tend still 
oo to develope the valuable resources of the whole of Man- 


NOTES AND MEMORANDA. 


Tax output of coal in New South Wales during 1896 
was 3,909,507 tons, the largest quantity raised in the Colony, with 
the exception of that obtained in 1891, which was 4,037,929 tons, 


A CORRESPONDENT in Sydney, Mr. John Plummer, in- 
forms us that there were 9233 men employed in and about the 
New South Wales collieries during 1896, and 227 in the shale 
mines, making a total of 9460 men, an increase of 438 on the pre- 
vious year. ‘I'ne total number of accidents for the year was sixty- 
seven, of which twenty-four were fatal. 


A Goop basement floor for a machine shop, on damp 
but eolid ground, was mentioned at the recent meeting of the 
American Society of Mechanical Eogineers. It consists of a layer or 
two of thin flat stone, bedded in concrete, and then a thin coating of 
concrete, to give the total depth of 6in., a coat of asphalt to keep 
out the moistare, and a layer of 2in. plank, covered by a top floor- 
ing of jin, stuff 54in. or less in width, cut into 4ft. lengths to 
facilitate repairing, breaking joints with every course. 


A practicaL electrical ploughing installation has been 
put down in France by M. Felix Prat, in the department of Tarn. 
The power is derived from a turbine working a dynamo, the 
current from which is distributed to different points on the estate 
by four overhead lines, with copper conductors, in the form of a 
cable, ‘'T'wo of these lines are 1800 and the remaining two 1600 
metres in length. These lines, wherever possible, are supported 
on trees—strong poplars—in order to economise posts whilst secur- 
ing rigid supports, The plough is drawn by a simple windlass 
worked by the dynamo, and can be worked to a distance of 450 
metres on each side of the cable line. 


WE see it gravely stated, in view of the latest develop- 
ments of the coal-boring operations at Dover, that arrangements 
have been made for the re-establishment on a large scale of iron- 
works in Kent and Sussex. Iron ore is found plentifully in 
Sussex, which, until the year 1720, was the principal centre cf iron 
manufacture in Eogland, the iron railings around St. Paul’s 
Cathedral having been cast at Lamberhurst, in Sussex. e last 
furnace in that country was extinguished at Ashburnham in 1828, 
The fuel used in smelting was wood, and it was chiefly owing to 
the destruction of the forests, and the Acts of Parliament 
prohibiting the further consumption of timber, that the produc- 
tions of iron was shifted to the coal centres, 


Tue perfect construction of a bicycle wheel so as to 
obtain an equal degree of tension upon each of the spokes is a 
matter of no little difficulty when it is computed that a single turn 
of the nut holding the end of a spoke in the rim may make a 
difference in the pull of some 501b. or 601b. and leave a very 
slight margin of safety, ifany. From a highly interesting article 
on the subject contributed to our American contemporary the 
Engincring News, we find that the results of tests proved a differ- 
ence in the tension of high-grade bicycle wheel spokes of as much 
as 100 per cent. between extremes. Presumably this great differ- 
ence is the result of the employment of wood rims, which are 
almost universal in the United States, but it emphasises very 
clearly the advantage derived from the use of the pneumatic tire in 
taking up shocks due to the unevenness of roads. 


A succrssFUL trial was made at Shoeburyness last 
week of a nickel steel Harveyed armour plate 11j}in. thick, 
measuring 10ft. by 7ft., and backed with 12in. of oak. The trial 
was to satisfy the conditions of the Eaglish Admiralty, viz.: That 
the plate should stand three shots from a 12in. gun, two witha 
striking velocity of 1850 foot-seconds, and the third with not less 
than 1800 foot-seconds, without any part of the plate or projec- 
tile being driven completely through the wood backing, or the 
plate in any way cracking seriously. According to the Times the 
result obtained completely satisfied these requirements. The first 
shot had a striking velocity of 1861 foot-seconds, the projectile 
being broken to small pieces, and the penetration being only 22in. 
with no cracks. The second shot gave a striking velocity of 1868 
foot-seconds with practically the same result, the penetration 
being 2jin. It was then decided, as these two shots had been so 
successtully kept out, to fire the third shot with a velocity of 
1860 foot-seconds, which was done with the same result as the first 
two rounds, the penetration being only 2}in. A 12in. breech- 
loading gun was used, firing Holtzer projectiles of 714lb. Tae 
plate was accepted as having completely fuifilled all the ccnditions 
required. The plate was manufactured by Messrs, Vickers, Sons, 
and Co,, Limited. 


Tue first successful apparatus of which we have any 
knowledge that burned fuel without the production of smoke was 
invented by Abu Musa Dachabir Ben Haiyan—better known by the 
name of Geber—an Arabian alchemist, who lived about the end of 
the eighth century. He is credited with the discovery of nitric 
and sulphuric acids, and of certain preparations of mercurial and 
other metallic salts, Geber called his furnace the Tower of 
Athanor, and from its construction a steady and uniform heat 
could be maintained for an indefinite period. Its principal feature, 
according to Mr. W. F. Darfee, in the Journal of the Franklin 
Institute, was a high cylindrical tower for containing the fuel. 
This tower was flanked by two combustion chambers, in or over 
which the substance or vessel to be heated was placed. These 
chambers were connected with the central tower near its base by 
flues, in which were dampers for regulating the flow of the gas 
generated from the fuel. ‘This furnace of Geber was in fact a 
‘‘ vas furnace,” and the general principles involved in its construc- 
tion were the same as we see in every-day use in all self-feeding, 
base-burning stoves, and in many gas farnaces for metallurgical 
purposes ; in fact, mapy of the so-called improved gas producers 
are no better and but slightly different from that invented by Geber 
over 1000 years ago, and he must be regarded as the discoverer of 
the great advantages resulting from converting solid fuel into a 
combustible gas, and then burning that gas in a combustion 
chamber separate from that containing the solid fuel, Geber’s 
furnace was not a mere suggestion, but was in common use by 
chemists in all well-appointed laboratories, until the beginning of 
the present century. 


The Aéronautical Journal for July contains amongst 
other features an article on ‘‘Flight and Flying Machines,” by 
Major Fallerton, R.E., from which we have extracted the following: 
—‘'There are really only two kinds of flight, viz., soaring flight 
and driving flight, and it is desirable to consider them 
separately. In soaring flight, the only forces acting on the body 
are its weight and the air; no artificial force acts on it; and flight 
of this class is based solely upon skilfully combining the weight and 
air forces. As a consequence, no artificial force whatever, or, in 
other words, no power, is required for soaring flight, and provided 
the wind—or air force—is suitable, and proper arrangements are 
made for combining it with the force of the weight, there is 
nothing to prevent this class of flight being carried on indefinitely 
without any artificial aid whatever. In driving flight the con- 
ditions are different, Here two forces have to be developed, viz., 
the sustaining and the driving force. The most suitable way of 
doing this seems to be to use either a large sustaining surface, as 
done by Maxim, or to construct the machine on the lines of 
Phillips, and use a large number of small surfaces, something like 
the slats of a Venetian blind. Then, in order to sustain the body 
in a horizontal path, and drive it along with constant velocity— 
Snstaining force (vertical component of the air force) = Weight = 
W, Driving force = Horizontal component of the air force = R, 
and the power required to drive and sustain the body at constant 
RV 


velocity V = - 550 H P., using the ordniary units of measure- 
5 


z 


MISCELLANEA, 


We hear on good authority that men, drivers, &c.. are 
wanted for the Mombassa-Uganda Railway. Application may b> 
mada to the M.-U,. Railway Committee at the Foreign-offiee, 


Tue first-class torpedo boat Injeniero Hyatt, built for 
the Chilian Government by Messrs. Yarrow, which left Plymouth 
- — 28th, arrived safely at Talcahuano, Chili, on June 28th, 
all well. 


A sPECIAL meeting of the Warrington Town Council 
has been summoned for September 7th to consider the advisability 
of applying to the Board of Trade for a provisional order empower- 
pee Council to supply electricity for lighting, &c., within their 

istrict. 


Tue borough engineer of Salford, Mr. J. Corbett, desires 
us to point out that there is no truth in the statement of which we 
gave publicity in our last issue, that the Corporation is contem- 
plating an extensive sewage scheme based upon the plans of the 
Bacillite Syndicate. 


WE have received from the publishers in Toronto the 
August issue of the Canadian Manufacturer, which, in addition to 
other matters of interest, contains the full texts of the Canadian 
Tariff, 1897, the United States Tariff, the British Tariff, the 
British Merchandise Marks Act, and the Newfoundland Tariff, 


Ir appears that Royton, which was treating the sewage 
of its population of 13,000 by precipitation and artificial filtration, 
and doing it satisfactorily, wished to obtain power to extend its 
scheme, £o as to take in an additional population of 1300. Accord- 
ing to the Contract Journal, the Local Government Board refused 
to sanction the scheme unless the filtration was done by land. 


In view of the unusual amount of correspondence 
which followed the publication cf our description of Barker’s 
compound crank for bicycles recently, it may interest our cycling 
readers to learn that on Friday last over the South Road fifty 
mile course, F, W. Chase, mounted on a machine fitted with these 
cranks and geared to 94, beat all previous records for this 
distance by 15 minutes 41 seconds, the time certified being 2 hours 
7 minutes 19 seconds. The same machine was ridden throughout, 
and the rider is said to have finished quite fresh. 


Tue British Consul in Russia writes thus severely :— 
It appears supererogatory to again repeat that if British mant- 
facturers -~ % to retain and make further way in the Russian 
markets for their goods they must set about matters quite dif- 
ferently and take a leaf from the book of their German rivals. 
Price lists must be in Russian, and give prices and dimensions in 
Russian equivalents ; they must have their goods pushed locally 
by smart travellers speaking Russian and understanding Russian 
ways of doing business ; they must have agencies from which their 
goods can be obtained in Russia, that each separate purchaser need 
not be at the trouble and expense of importing for himself. 


i 
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In his report on the trade and finance of Denmark 
which has just come to hand, Consul J. Boyle draws attention to 
an important feature of the Danish law as regards trade marks and 
designs, It appears any firm in Denmark can take or copy any 
trade mark that is not registered in Denmark. The registration 
of such mark is published in a Danish official paper, and when no 
firm makes any objections within a period of four months, the 
mark becomes the sole property of the firm who registered it. 
Farther, if any firm takes up the trade mark of another firm who 
has registered it, even if it is a copy of their original mark, they 
can be fined from £10 to £200, and have their goods confiscated. 
\t is therefore most important that all firms trading in Denmark 
should have their trade marks registered according to law in 
Denmark. British industry and commerce are so much the moro 
interested in this matter, as it is their produce which is mo:t 
aimed at by competition. 


Tue ambitious scheme of the Nippon Yusen Kaisha— 
the Japan Steamship Company—to compete with existing lines t> 
Europe, America, and Australia has been the reverse of successful, 
so far as the experience of six months’ working is concerned. The 
expenditure during that period was 4,968,365 yen, inclusive of 
683,145 yen for depreciation and insurance and repair reserves ; 
while the receipts totalled 4,805,048 yen, inclusive of 440,000 yeu 
as Government subsidy, and 217,993 yen in respect of navigation 
bounties. This shows a loss on the half-year of 163,326 yen, 
despite which the directors declared a dividend of 10 per cent., 
absorbing 605,000 yen—a feat accomplished by utilising the whole 
of the ‘‘dividends equalisation fund,” amounting to 427,561 yen, 
and the balance of 190,538 yen brought forward from the previous 
account. This reduces the available funds to 2561 yen, which sam 
is to be carried forward. The Syren observes from the rep-rt that 
the directors look for better things in the immediate future, but 
the opinion of those most competent to judge is that they will look 
in vain, unless the directors revert to the old state of thing: and 
discontinue these Jong-distance voyages, 


Tue transmission of power by electricity is, in some 
cases, retarded in coal-pits because of their fiery nature, which 
renders it imperative that no sparking shall ever take place where 
it could ignite a fiery mixture of air and gas, With direct- 
current motors it has therefore been necessary to completely box 
in the commutator and brushes, which renders them rather 
inaccessible. The great advantages of a three-phase or a twc- 
phase alternate current system for such work cannot be too largely 
brought to the notice of the public, says the Electrical Engineer. 
When motors of the above typs and of reasonable output are used, 
a simple throw-on switch is all that is reqvired in the way of 
regulating gear, and the contacts of this switch are the only points 
at which sparking can occur. Itis a comparatively easy task to 
box in this switch gear. The motors being without commutators 
or collecting rings, are absolutely free from sparking. The cables 
leading to the motors only need protection, and there is no lack on 
the market of well-protected concentrics which will give safety in 
this direction. The motors have a good starting torque, and can 
be relied on to drive coal-cutting machinery and hauling ropes. 
We must admit, bowever, that up to the present we have not seen 
a satisfactory arrangement for an electric locomotive to be worked 
in fiery pits. 

THe successful beginning of work at the new basic 
open-hearth steel plant in Birmiogham, Als., calls attention to the 
possible entrance of the South into the steel market, says the 
Engineering and Mining Journal. The output of that section ia 
the past has been so closely limited to pig iron that it has not been 
considered at all as a competitor in steel or any finished products 
of steel. Of course the production is for the present so limited 
that it will hardly supply the needs of the Birmingham Rolling 
Mill ; but there is little doubt that it can and will be increased 
considerably in the future. There does not seem to be any pro- 
bability of the establishment of a new rail mill in the South ; but 
a considerable trade in beams, girders, and structural iron for 
Southern cities could be built up, and a mill at Birmingham could 
readily compete with the Pennsylvania works at all the cities 
along the Onio, and would have a considerable advantage over 
them in any town on or west of the Mississippi below Cairo. It is, 
moreover, a question still, whether with the present low costs, 
both of material and labour, it would not be possible for Southern 
steel works to furnish billets at a price which would enable them 
to take at least part of the trade of those Eastern mills which 
work on purchased billets. It is quite possible, also, that a trade 
in billets and tin-plate bars for export might be built up, while 
there are possibilities in wire rods aiso. As long as costs are kept 
down to the present limit, there will te no trouble in finding a 
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THE VERSAM BRIDGE. 
By S, Ber, A.M.I.C.E. 


THE most picturesque part on the road between Bonaduz 
and Ilanz,on the right bank of the Vorder-Rhine in the 
Grisons, is that where it passes along and across the wild 
gorge of Versam. At a place 730m. above sea level, the 
only one in the whole gorge, where the sides—here formed 
of precipitous limestone rocks— approaching near enough to 
permit the throwing across of a bridge at a reasonable 
expense, there formerly existed a wooden-framed bowstring 
bridge, built in the year 1829, having a clear span of 58 m. 
The foundation of the abutments of this bridge had not, how- 
ever, been properly made, particularly the left bank abut- 
ment, which was placed rather carelessly on rocks of a 
character that weathered easily, and the strata or layers of 
which slope outwards at an angle of about 45 deg., so that 
although the wooden structure of the bridge proved to be of 
first-rate quality, the abutments had to undergo several 
repairs, which, unfortunately, were not thoroughly enough 


done. The consequence was that in the very wet season of 





k------- 450 —-—---> 


Fic i 


1896 the water found its way to and under the left bank | 
abutment, causing it to slip,so that masonry and super- | 


structure went down into the gorge. The author, visiting the 
place the day after the catastrophe, which fortunately did 
not cause any loss of life, found that the heavy timbers of 
the bridge were wedged together in the narrow bottom of the 
gorge almost like a bundle of broken-up matches. 

The bridge being at a height of 70 m. above the mountain 
stream, which runs in the bed of the gorge, it was found too 


difficult to replace it by temporary means, and a serpentine | 


road was therefore made on both banks a little higher up, 
where the slopes were less precipitous, and the stream crossed 
by a small temporary bridge. To replace the wrecked 


wooden structure it was decided to build an arched bridge, | 
this kind of construction not only being economical, but also | 


to be preferred from an esthetical point of view. As will be 


seen from the drawings, three-hinged arches were chosen for | 


girders. The three-hinged arch was preferred to the arch 
with two or no hinges, because it better withstands the 
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infiuence of temperature, ard ths stresses are easily found , able theory. As the rocks forming the sides of the gorg) 
without having recourse to complicated and perhaps question- | partly contained strata of a light weatherable character, the 
| abutments were set well back into the sides, so as to ba 


| secure against any danger arising from the crumbling away 


of the rock, at least for a great number of years. 

The bridge was given a span of 70 m. between centres of 
hinges, and a clear roadway of 4°50 m. between the railings, 
The roadway is made of broken limestone placed on (irons. 
These are carried by stringers placed 1°25 m. apart. The 
stringers rest upon and are riveted to the cross-girders, there 
being a cross-girder at each panel point joined on to the 
verticals, marking the panel points of the main girders. The 
main girders are made with panels of 5m. between the 
verticals. The upper chord is of the shape shown in Fig. 2, 
the lower of that shown in Fig. 1. 

The construction of the bridge was commenced in the 
month of September, 1896, when the excavation for the 
abutments was started. As soon as possible the masonry 
was commenced, the granite stones, which have to take the 
thrust from the arches, being bedded in concrete. These 
stones are 1:40 by 1:40 by 0°80 m., the pressure between 
the bed-plates and stones being 27 kilos. per square cm.; 
between stone and concrete 9 kilos. per square cm. The 
construction of the abutments offered no great points of 
interest but for the difficulty of access. In November the 
winter set in with a temperature of 14 deg. Celcius below 
zero, and in order not to stop work the water for moistening 
the~mortarzwas heated and mixed with salt, 3 per cent. of 
salt-to 100 per cent. of water, and cement was used instead of 
hydraulic lime. These means of counteracting the influence 
of the low temperature are often used here, and also in this 


| case answering well, as it was to be seen in the coming 


spring. The masonry was made of lime stone, with mortar 
of hydraulic lime—one lime to three sand—and the sand well 
washed. During the cold weather cement mortar—l1 : 34— 
was used, the lime losing its hardening quality under the 
influence of the low temperature. The most difficult part of 
the whole work, viz., the erection of the falseworks, had been 
prepared as far as possible, but could not be commenced on 
the spot as long as work on the abutments was going on, as 


| stones and débris were now and then falling down in the gorge, 


making it too dangerous to work down below. As will be 


| seen from the photographs, the falseworks or stage consisted 


of two towers of trestlework, the space between the towers 
being spanned by a so-called “ Polonceau truss” or trussed 
girder, and above it the centering was erected. 

The erection of the falseworks was commenced in the month 
of December, when it was extremely difficult to move about on 
the sides of the gorge, these not only being precipitous, but 
covered with an icy surface. The stage erection, however, 
proceeded happily, and was finished by the middle of March, 
some heavy snowfalls not greatly delaying the work. The 
design of the falseworks proved to be very satisfactory. The 
timber was hewn in the neighbouring wood, and to the 
greater extent left undressed. At the joints the legs of the 
towers were fished together with two pairs of fish-plates and 
four bolts, each joint being embraced by two pairs of hori- 
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zontal tongs—see Fig.3. Thedimensions of timbers used were: _torm Resistance. Now Resistance is another name for inertia, or 
For the posts forming the legs of the towers, 28 cm. diameter ; | 


the outer legs carrying the Polonceau trusses being made 
double, the two timbers being bolted together. 


The tongs | 


bracing diagonals, struts, &+., were from 14 cm, by 20cm. | +144 Resistance is some active property of matter, something that 


to 20 cm. by 20 cm.; the top chords of the Polonceau | 


trusses were 30 cm. by 30cm. 








LETTERS TO THE EDITOR. 
(Continued from page 200.) 


COMPOUND LOCOMOTIVES. 
Str,—In the issue of THE ENGINEER for 13th March, 1896, there 


| principle, 


lf it is, then Messrs. Singer and Berens have not dis- 
covered a new law. It is clear, however, that they repudiate 
inertia, and substitute for it Resistance—with a capital R. Now 
as I understand what they have written on this subject, it means 


it is not, 


it does, something in which it takes a part. This means, as | have 
said, that they in a way endow matter with volition. If they do 
not mean this, then I am quite at a loss to know what they do mean, 
because matter either is wholly inert or itis not. If it is, then 
wo have inertia. If it is not, we have Resistance as an active 
Messrs, Singer and Berens will no doubt be the first to 


| ery out if I say that Resistance and inertia are one and the same 


was a leader on three-cylinder compounds, which interested me; | 


there have also been other leaders since that date regarding loco- | 
| motion much as a jug will receive water. Matter has no Resistance 


motive practice in the United States, and comparing it with our 
own. 

I have pleasure in sending a diagram design of a locomotive 
that would fairly illustrate combined Anglo-American practice, 
for it appears to me that both countries might in a larger degree 
than they do at present give and take in regard to such designs, 
and no harm would be done. My design, as matared, is that for 


i 


| 
| 


| 


thing. I really see no way out of the dilemma. 

Now, I tay in common with most, if not all, physicists, that 
there is no such quality of matter as Resistance, or volition, or 
Persistence ; and with a few physicists, that inertia is neither more 
nor less than capacity for receiving motion. Mass can receive 


or Persistence. It cannot offer any resistance to any ‘‘ force,” but 
in yielding or giving way to a ‘‘force” time is required. If there 
was no time there would be no motion, and the resistance—that is, 
the quality sometimes called Persistence by Messrs. Singer 
and Berens—of any given qnantity of matter varies, other things 
being equal, as the time. Messrs, Singer and Berens know far 


a four-cylinder compound on the Vauclain principle, which | too much of dynamics to render it necessary that I should explain 


appears to me to afford the best all-round design, and give the 
most successful results up to-date. There is no doubt that the 
Webb three-cylinder and the French four-cylinder compounds 
give excellent results, but, somehow, I have an Englishman’s 
inherited liking for the inside-cylinder arrangement whenever it 
can be used, The cylinders are placed similar to the well-known 
Vauclain principle, the piston valves only being outside the 
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why. 
Proceeding a little further, it becomes evident that this quality 


of Persistence or Resistance can have no existence at all indepen- | 


dent of time, and that by time, and nothing else, is it, other things 
being equal, measured. This view, it appears to me, is fatal to 
the proposition of Messrs, Singer and Berens, because it implies 
inertia and nothing else ; and they are in this cleft stick, that if 


ELEVATION 


220 lbs ° 





knew Mr. Holden I was supplying the late Baron Dafourment— 
who was one of the largest spinners and manufacturers in France 
with botany machine-combed tops, combed at Manningham ; ang 
he was the first French spinner to use Australian wool, for at that 
time there was a strong prejudice against it, as it was thought that 
it never would make the soft merinos for which France was then go 
cslebrated. The Baron’s oe were chiefly sold in England, ang 
it was his London agent, Mr. Tavernier, who came to Manningham 
to explain, and point out to me, the great opening there was for 

hanical wool ing in France. Bat at that time | was 
very unwell and confined to the house for more than a year, so | 
sent Mr. Tavernier and Mr. Holden, and paid their expenses 
to inquire into the state of the trade. ‘Tae report being favour. 
able, I decided to mount a concern there, Mr. Holden being the 
Pee it partner and having a fourth share of the business, M;. 
Jonathan Holden, his nephew, who was then a working mechanic, 
I oy a how to put up and work the combing machine, and | am’ 
and have been always, very proud of my pupil, who, thoroughly 
understanding the working A the machine, not only made Sjp 
Tsaac’s fortune, but I am hg | pleased to say has also made q 
considerable one for himself, having large works both in France 
and England, in spite of all the efforts of the uncle to crush 
him, for | regret to say that Sir Isaac was just as ungrateful to 
his nephew as he has been to me. However, I pass on to 
something of more importance. We are told in the story of his 





| life that from the time that Messrs. Townends got some of 


Colliers’ machines—which was in 1833—he made up his mind to 
master the difficult problem of machine wool combing, and in 1854 
he took his first wool combing patent! So that after twenty-three 

ears of arduous study, he made his first effort, which consisted 
in making the tappits which lifted the combs into position 
little broader to prevent them from wearing, and he used two keep- 
ing plates instead of one, and he also made some other triti ng 
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frames, and worked by the ordinary link motion through horizontal 
vibrating rods shown on the plan. A very satisfactory increase 
of heating surface is obtained by using a large diameter of barrel, 
and a long, wide fire-box with wide water spaces, in connection 
with Serve tubes. The heating surface, by the use of these 
tubes, is not only increased but the hot gases are delayed, 
consequently imparting more of their heat to the water. The 





basket grate, which was advocated in THE ENGINEER, has been | 


adopted, with the result of a grate area of 46 square feet. 
fire-box is above the frames, and sliding on them; the Belpair 
type is used, the section behind the fire-box showing the arrange- 
ment. The centre of boiler is 9it. from rails, and higher it could 
not well be without the cab infringing English running dimensions, 


as shown in the sectional view back of fire-box, the running | I have directed attention. 
Aspinall’s paper on | pressing on one side of it while it is compressing air at the other 


dimension outline being taken from Mr. 


The | 
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they take time and use it as I and all other physicists use it, they | changes. It is indeed astonishing what can be accomplished by 
have discovered no new or unrecognised law whatever ; whereasif | perseverance and thought in twenty-three years, And now for some- 


they do use it, and yet leave Persistence intact, they must use it 
in a way different from that in which I have said it ought to be 
used, and my criticisms are justified. 
ersist and Resist: are, in my opinion, purely functions 
of time, other things being equal. But here we get on meta- 
physics, and possibly if Messrs. Singer and Berens will think the 
thing out they will be disposed to admit that I am absolutely 
right—of course with well-understood limitations, 
The second and last point on which I have anything to say is 
their explanation of the action of steam on a piston. Their 





| correction of my remarks simply reproduces the very error to which 


A piston is supposed to have steam 


‘* Express Locomotives,” read before the Railway Congress in | side. There is no fiy-wheel, and the piston is, for the purpose of 


1895, 


centres ; this is about the same as the four-cylinder compounds of 
the Northern of France Railway, which are spaced about three 
metres, and have a stroke of 25°2in., whereas the stroke of the 
coupling rods of the engine under notice is only about 18in., 
giving great easiness in running at high speeds. These are the 
principal points to be mentioned, and it appears that this design 
gives a good handy engine without much alteration from the 
ordinary simple type, and one that ought to give a good account 
of herself with heavy trains at high speed. The principal dimen- 
sions are as follows :— 

Boiler.—Barrel is 5ft. inside diameter, 11ft. 14in. between tube 
plates. Onutside fire-box, 8ft. long, by 4ft. din. wide ; inside fire- 


| 


the argument, supposed to have no mass. At all events, they say 


It may be noticed that the coupled wheels are spaced at 10ft. | nothing about mass, nor is it involved at all in the question 


discussed, This being so, I have said, and I repeat, that at all 
times the gross pressure of the piston on the steam, that is to 
say, its resistance, no matter to what that resistance is due, is 
precisely equal to the effort of the steam. If the cylinder pressure 
is 100 1b, per square inch, the resistance of the piston is equal to 1001b. 


| persquare inch. This is obviously not their belief. Let me quote to 


prove this a few lines from their letter on page 189. ‘‘ Hence the 
pressure of the steam on the piston is the same as that of the 
piston on the steam. ‘The remaining power of the steam pressure 
compresses the air behind the piston.” There 7s no remaining 
power of the steam. 


| I trust that this letter will satisfy Messrs. Singer and Berens 


box, 7ft. long by 3ft. 8in. wide; 149 Serve tubes, 2hin. outside | 


diameter, by 11ft. 4in. long. Heating surface tubes, 2100 ‘9 square | 
| that clear thinking makes clear writing. Messrs. Singer an 


feet ; heating surface fire-box, 148 3 square feet ; heating surface, 
total, 2249°2 square feet; grate area, 46 square feet; working 
pressure, 220 lb. per square inch. 

Engine.—Cylinders, 13in., and 22in, by 26in., 2ft. centres ; 
centres of connecting-rods, 7ft.; bogie wheels, 3ft. 6in. diameter 


on tread ; driving and trailing coupled, 6ft. 9in. diameter on tread ; | 


bogie wheels journals, 6in. by 10in.; driving and trailing journals, 
8in. by 10in.; bogie wheel base, 9ft.; centre pin of bogie being 
10in. behind centre line of cylinders ; driving wheel base, 10ft. 
Weight.—In working order: Bogie, 15 tons ; driving and trailing, 
36 tons ; total, 51 tons, H, BoucHey BurcEss, 
Elysium Hotel, Simla, M.I. Mech. E. 
India, July 26th, 





SOME UNRECOGNISED LAWS OF NATURE, 


Srr,—An author has no right to complain of the opinions ex- 
pressed by a reviewer. He has « right to complain if the reviewer 
mistakes his arguments, his deductions, or his conclusions, Mr. 
Singer and Mr, Berens say in your last issue that I have attributed 
theories and views and statements to them which are not to be 
found within the covers of their book. I hasten to assure them that 
if I have done this it is simply because I have failed to understand 
what they have written. I have read the greater part of their 
book twice, portions of it three times. Much of it is, I confess, 
unintelligible to me, 
themselves, 


On two points, however, I really cannot find any reason to | 
The first refers to Time as a | 


correct what I have written. 
dynamical factor. Messrs. Singer and Berens say they have taken 


time into consideration, This is quite true, but in a way that has 
nothing to do with the matter in hand. 
to make this clear. 

Messrs. Singer and Berens announce that they have discovered 
some hitherto unrecognised laws of nature, 


I doubt that the authors quite understand it | 


I will try in a few words | 


One of these they | inventor, 


that I have not intentionally misrepresented them. An extended 
experience of books has convinced me of the truth of the sayin 


| Berens have written a book which it is very hard to understand. 
The reason is, I think, that they had not quite clarified their 
ideas before they wrote it. It ought to be possible to explain ina 
very few words, say a couple of dozen, what is the difference 
between Resistance and inertia, I should very much like to see 
| such an explanation, Your REVIEWER, 
August 21st. 





THE LATE SIR ISAAC HOLDEN AS AN INVENTOR. 


Str,—At last that wonderful man, Sir Isaac Holden, has joined 
the great majority, and the story of his life is now before the 

ublic, Fiction is often more vastly entertaining than fact, and 
| It seems to me almost a pity to spoil so pleasant and entertaining 
| a story as that given to us, by the public press, of a man who has 
for so many years filled sach a very prominent position as the late 
baronet undoubtedly did. But biography, to be worth anything, 
should give us facts, and not fiction, although it may not be quite 
so amusing. It prevents many illusions and delusions, and there 
are some people who like to Gaew the trath. There is nothing 
more remarkable in the story of his life than the boldness with 
pg made the most astounding statements, utterly regardless 
of fact. 

Look at his evidence before the Committee of the House of 
Commons on the Patent Law. He then stated that he invented 
the lucifer match, and that he had invented the wool-combing 
| machine, and had spent £50,000 in doing it, and that he was an 
inventor and that I was not, but his patron. Of course this caused 
| me intense vexation and annoyance at the time, but now, in my 
old age, I can sit in my arm chair, and when I think of it have a 
| good laugh. 

But let us briefly examine the facts. As to the lucifer match 
—I need say nothing, as Sir Isaac put that 
gence’ stating that he was not the 
-combing, At the time that I first 





| story—a gem of its kind 
| right some years ago by 
Then as to woo 








thing still more remarkable, Some years after, I remember beirg 
vastly amused, and having a good laugh, when he publicly exhi- 
bited, both in London and the country, a large bust, made to his 
own order, with ‘‘ The inventor of the combing machine ” in large 
letters engraved upon it. Oae can but smile at the vanity of the 
man, when you remember that at the time—1856—when he took 
his first combing patent, I had then been a machine wool-comber 
for thirteen years. I had six working partners, Mr. Holden being 
one of them, and I had nine combing concerns, five in England, 
three in France, and one in Germany. I had built five of the mills 
from the ground, and rented four others, and I was then work- 
ing three different combing machines, suitable for different 
classes of wool. The ‘‘square motion” machine, the ‘nip,” and 
the Noble were all mine, to say nothing of Heilmann, whose 
English patent I bought for over £30,000, but I never used it ; and 
although it is now nearly half a century since these machines were 
invented, I am very proud to say that they are still the four 
best at the present day. And yet, in spite of all this, Sir Isaac 
Holden boldly proclaimed himself the inventor of the combing 
machine, and had it engraved in monumental marble. Well, | 
suppose we all have our faults and our foibles, and there is no 
doubt that Sir Isaac had a mania, a sort of craze to be con- 
sidered an inventor, and this undoubtedly was the bane of his life. 
But after Sir Isaac had lost the bit of money that he received 
when he left Messrs. Townend, which he very soon did, he then 
came to me to assist him to patent something in genappe yarns and 
cards, and that was how | came to know him, and as I happened to 
have some improvements in wool combing, a joint patent was 
taken, but all relating to wool combing was secured to me by deed, 
and the other to Sir Isaac. I am very particular in mentioning 
this, because he would have given half his fortune to have been 
able to say that we were the joint inventors, and in Burnley some- 
thing of the kind is said, but it is absolutely untrue, as Sir Isaac’s 
first patent for combing was in 1856. But at that time | had 
finished with wool, and had entered upon new fields of invention, 
as I see from my patent list that in 1855, the year before Sir Isaac's 
Jirst patent, I took twelve patents, two for combing or dressing silk 
waste, two for weaving silk velvet by power, one for treating 
China grass and one for wool combing, one for spinning, and 
four for treating flax, &c. &c., or twelve in all! Rather a good 
order for a man who at that time had six working partners, and nine 
wool-combing concerns scattered over England, France, and 
Germany. : 
But it appears that I was not satisfied with that, but took in 
hand, in the same year—1855—two of the most difficult problems— 
mechanical problemg—of the day, viz, to weave silk velvet by 
power, and to comb or dress silk waste by mechanical means—and 
I succeeded in both. The self-acting dressing frame took me 
twenty-seven years, and assumed many forms, and it is not by 
any means perfect even now, as hand dressing is still the order of 
the day— but it is the only machine of its kind. I lost and spent 
upon this machine two hundred and fifty thousand before I made 
anything, but at first it was constructed on the principle of a wool- 
combing machine. Weaving velvet and plush by power, after 
long years of struggle, was accomplished by myself and Mr. 
Reixach, and to-day it is the loom of the world, and was at one 
time the glory of Manningham, but now, by reason of unfair 
foreign competition, it is our ruin. I was also the inventor of the 
compressed air railway brake, as now used upon most of the rail- 
ways, and patented by me in 1848, And yet Sir Isaac though: 
that I was no inventor, but that he was ! MASHAM 
August 21st, 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

«* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatercr can be taken of anonymous communications, 


«* We cannot undertake to return drawings ov manuscripts; we must, 


therfore, request corre spondents to keep copies, 


REPLIES. 


P. P. (Purtemouth).—We shall be glad to hear from you again wken 
your ergire hes been made and tried. 

R. W. M. (St. Hetens).—A letter addressed to the care of the Sec:etary 
of the American Institute of Mining Engineers, Pittsburgh, U.S.A., 
will no doubt reach Mr. Robins. 

H. Y. (Deptford).—If you bave the opportunity, read ‘Some Unrecog- 
nised Laws of Nature,” by Messrs. Singer and Berens. You will 
probub'y find it in the Guildhall library. 

8. B. (Turin) —As ycu give no particulars, it is not easy to advise you. 
Probably, ‘‘A Pocket-book for Miners and Metallurgists,” by Danvers 
Power, publiched by Crosby Lockwood, Stationers’ Hall - court, 
London, will suit you. A fathom is « length of six English feet. 

CoLumw (Madeira-road) —We cculd not give you any single formula that 
would answer your purpose. The strength of columns is a complex 
subject. We must refer you to the treatises of Hodgkinson and Gordon 
for full information You will find an excellent chapter on the subject 
io D. K. Clark's ** Rules and Tables,” page 642. You will find the 
book in your free library, or, if not, in the Patent-office library, South- 
ampton-buildings, Chancery-lane. 

A. J. A. (Finsbury).—If you examine the specifications in the Patent- 
office library referring to locomotion, you will see that all that you 
suggest has been proposed and patented, and, we may add, in many 
cases tried. Four-coupled wheels have often been tried on common 
roads. The game is not worth the candle, the adhesion of a single 
pair being sufficient. If you will consult anyone who has used a 

—— with rear steering, he will satisfy you in five minutes that 

nothing can be worse. We quite sgree with you that the larger the 

road wheels—other things being equal—the better. 


INQUIRIES. 


HEMP ROPE-MAKING MACHINERY. 
Sir,—I wish for the names of a few manufacturers of hemp 


rope- 
making machinery. xX. Y 


THE NATIONAL GAS ENGINE. 


Sirn,—Can any reader let me know the address of the makers of the 
National Gas Engines ” G. H. B. 
August 25th. 
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RECENT ARMOUR TRIALS. 


Tue hope recently expressed that we might shortly 
obtain results with armour plates which would show that 
the high standard achieved during the past year can be 
reckoned on for the future has been fulfilled more 
quickly than we coule have expected. A fortnight ago 
an excellent result was obtained at Portsmouth by 6in. 
plates submitted by Messrs. Brown, the plate being 
tested on supply, and in the Times of August 20th is a 
report on a much thicker plate made by Messrs Vickers, 
tested at Shoeburyness on August 19th. The dimensions 
of this plate were 10ft. by 7ft. by11}jin. It was backed 
by 12in. of oak, and it was attacked by three 12in. steel 
Holtzer projectiles, each weighing 714lb. It was intended to 
fire two rounds with a striking velocity of 1850 foot-seconds 
and the third with 1800 foot-seconds ; the stipulation was 
that no piece of plate or shot should be driven com- 
pletely through the wood. The first shot, however, was 
actually fired with a striking velocity of 1861 foot-seconds, 
and broke in pieces on the plate with a penetration of only 
2in., no cracks being formed. Round 2 struck with 1868 
foot-seconds, breaking to pieces with 2?in. penetration 
and no cracking. It was then decided to fire the third 
round with 1860 foot-seconds striking velocity; this only 
obtained 24in. penetration, breaking up as before without 
cracking the plate. Thus it may be seen that the resisting 
power of the plate far exceeded what was stipulated for it. 
The perforation of the second round, theoretically by Tre- 
sidder’s formula, was 23°6in. of iron, which, divided by the 
actual thickness of the plate, gives 2°02 as the figure of 
merit of the plate, which is very excellent indeed. The 
energy per ton of plate of this blow is probably about 1157 
foot-tons, supposing the plate to weigh nearly 15 tons. 

This, then, is the very result we have been hoping to 
see in this country; that is to say, it is a magnificent 
result obtained with a thick plate. It may be urged 
that it has not broken the record, because Krupp’s 
11°8lin. plate still stands first with a figure of merit of 
2°19, and a shock per ton of 1479 foot-tons. At the same 
time it is to be observed that it cannot be proved that 
Krupp’s plate was better than this, so far as we have data. 
It was certainly subjected to a test which was more 
severe, but as the Vickers plate entirely defeated the 
attack it is probable that it would also have defeated the 
same attack as that to which the Krupp plate was 
subjected. 

It is foolish, no doubt, to hazard an opinion on a plate 
which we have not seen, but we would point out that 
there is evidence that the resisting powers of the plate had 
evidently so far impressed the authorities that they acted 
with a confidence which, had it not been justified by 
results, would have embarrassed them. The first round 
was delivered with 10 foot-seconds higher velocity than 
was stipulated ; yet the second round had a further excess 
of 8 foot-seconds, so that apparently no reduction in 
the charge was made ; and the third round was delivered 
probably with the same charge with a striking velocity of 
1860 foot-seconds, or 60 foot-seconds higber than was 
stipulated. It would have been awkward had this 
driven any metal completely through. So that it 
is clear that the behaviour of the plate had put 
such a contingency out of the question in the judg- 
ment of those experts who witnessed the trial 
both on behalf of the Government and of the makers. 
It reads also as if the Vickers plate was one taken to 
govern supply pending the erection of proof butts on 





is the record ‘‘ champion thick plate.” It may be ob- 
served that we are writing without the full information 
and data which we hope may be forthcoming by-and-bye, 
because we regard the trial as one of such importance as 
to deserve the facts which we have to be made kncwn 
without delay. We should think that the figures given 
bear the stamp of accuracy, although we imagine that 
an important mistake has been made in calling the plate 
a nickel Harveyed plate. Messrs. Vickers have adopted 
the Krupp process, and have specially dwelt on its excel- 
lence for thick plates; it is extremely unlikely then that 
for this important test a Harvey process plate was sub- 
mitted by them. We would again finally express the 
wish that we could try the powers of other projectiles 
besides those of Holtzer. He himself has protested 
against his 6in. shot—delivered in 1889—being taken as a 
sample of what he could now supply, excellent as they 
were for their day. Cannot Elswick supply us with some 
of its Wheeler-Sterling shot? It is only fair to our 
own plates to forestall the objection which will naturally 
be made abroad to calculations based on our trials made 
with Holtzer shot only. 


SANITATION IN EXCELSIS. 


An old adage tells us that it is possible to have too 
much of a good thing. Sanitation has been defined as the art 
of getting rid of dirt. Sanitation is a good thing, but in 
the metropolis, at all events, there is reason to think 
that we are getting a little too much of it. Enormous 
sums of money have been expended on metropolitan 
main drainage; and the great underground watercourses 
which traverse the county of London have been very fully 
utilised by a vast network of subsidiary sewers, and these 
in turn are coupled up with the house drains. All this 
is as it should be, and we have no sympathy for those 
who regret the good old times when the Thames itself 
was a main sewer and the sewers rates of the metropolis 
quite insignificant compared with their present demands. 
So far we can go with the authorities and admit that 
good work has been done, although the price paid for it 
has been extravagant. With the general action of the 
authorities we have, in a word, no cause for complaint, 
but the particular action of their officials is a distinct 
matter, one which may be said to clamour for attention. 

Up to a comparatively recent period, every man pro- 
vided for the drainage of his house pretty much as he 
liked. The inspection carried out under the Metropolitan 
Buildings Acts was most perfunctory. We shall say 
nothing now of the operations of jerry builders, and con- 
fine our attention to well-built houses of moderate size. 
Where possible, even twenty years ago, the drains were 
carried outside the houses. This was not practicable in 
streets; but in the suburbs it was. Clay drain pipes, 
4in., 5in., or 6in. in diameter were used, and, for the most 
part, properly laid and carefully jointed. Of course the 
jerry builder did not do either drainage or anything else 
properly, but we are not, as we have said, dealing with 
him or his work now. All drains were carefully trapped, 
and closets were provided almost invariably with a double 
trap. Ventilating pipes on houses were almost unknown. 
The house drain was not cut off from the main sewer by 
a trap and manhole, and reliance was placed on the house 
traps to keep out sewer gas. In the great majority of 
cases this system worked very well; there were excep- 
tional breakdowns, but the presence of sewer gas made 
itself known, and the builder and the plumber were called 
in to make defects good. The obloquy which fell on the 
house drainage of the last generation was mainly due, 
not to the system, but to the way in which the system 
was carried out by incompetent or parsimonious builders, 
and to the very lax inspection which characterised the 
Metropolitan Board of Works. Hundreds, and even 
thousands, of houses in the metropolis and the suburbs 
may be found now drained on the old system, and in all 
respects safe and satisfactory. 

We need not just now concern ourselves with-Acts of 
Parliament. They are, as regards sanitation, principally 
remarkable for the large general powers which they give 
to sanitary authorities, and it is with the arbitrary action 
of these last that we have to do. At present, within the 
county of London, a houseowner may be at any moment 
compelled to incur a very large expenditure, under a 
system which appears to be extremely unreasonable and 
unreasoned. A given house, constructed, say, twenty years 
ago, was drained on the plans then in vogue. The work 
was carried out with great care, and no defects have since 
manifested themselves. To go into particulars, the 
soil pipe from a closet is of cast iron, and goes down just 
inside the outer wall of the house, and is coupled to the 
house drain by a D trap of ample dimensions. It is 
argued that the pipe is out of the cold, and less likely 
to freeze than if placed outside. Now if ground has 
to be opened, a new closet put in, &c., the sanitary 
inspector must receive notice, ‘and the houseowner is 
then told that the whole system of drainage must be 
pulled up and replaced by one which will satisfy the 
authorities. Nor is this all; the circumstance that 
modifications have already been made, and passed by an 
inspector a couple of years ago, cannot be pleaded by the 
unfortunate householder, who may be called upon at once 
to spend from £30 to £150 on each house affected. One 
natural result is that repairs of every kind are put off or 
made as secretly as possible, and that serious mischief 
may in this way be done, which would have been 
entirely avoided if a more intelligent system prevailed 
and the houseowner was able to maintain the efficiency 
of a system of drainage which had given no sanitary 
trouble for many years. In one case, out of many which 
recently came under our notice, a householder wished to 
replace a closet of old pattern with one of better quality. 
The cost of the alteration would have been about £7. The 
sanitary authority stepped in, and the householder had 
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to pay £56. We have referred to cast iron soil pipes inside 
a house. In a case which alsocame under our notice, one 
of these had an outside lead pipe substituted, and the 
bath delivery was also carried outside by order. During 
the great frost of 1895 both these pipes froze up, and for 
three or four days neither closet nor bath could be used ; 
previously, no trouble of the kind had been incurred. 
To quote still another case. A few years ago a house 
was completely re-drained, in accordance with the con- 
ditions then in force in the district, and with the full 
approval of the local sanitary officer. Recently the whole 
system was ordered to be relaid, on the ground that a 
Yin. pipe was too large for a main drain. There was 
absolutely no fault to be detected in the working of the 
then existing arrangement, but nevertheless a large ex- 
pense had to be incurred for nothing, and, be it observed, 
that practically no appeal against the order is possible. 
We have not the least hesitation in saying that the 
approved sanitary system of the London County Council 
is quite unsuitable to the climate of any district but that 
in which severe and prolonged frosts are exceptional. 

Now we are quite prepared to hear it argued that the 
metropolis ought to have the very best possible system 
of drainage. It has to be proved that the system in 
favour with the authority 7s the best; but we may let 
that pass, and ask why it is that arrangements with 
which no fault can be found, save on theoretical grounds, 
should not be permitted to continue, so long as they com- 
ply with the severest smoke or peppermint test 
that the sanitary inspector can apply. Why should 
it not be possible to renew a trap or change a bath, 
or replace a worn-out closet, without being compelled 
to spend a large sum of money in carrying out 
so-called improvements which have no tangible result ? 
We expect to be told that we exaggerate. Our reply 
is that we have said much less than the whole truth. 
It is fair and proper that new houses should be dealt 
with on the highest sanitary principles, and that old 
and badly sanitated houses should have their drainage 
improved. But after we have made deductions for both 
these classes, there remain thousands of houses in the 
metropolis to the sanitary arrangements of which no 
exception can be taken except that they are twenty or 
thirty years old. Why should the sanitary authorities 
pass these as satisfactory and without comment until the 
plumber has to be called in, or the services of the 
chimney-sweep with his bundle of bamboos is sought to 
remove 2 temporary obstruction? Then all that is satis- 
factory to-day is condemned, removed, and replaced by 
something else, which will in turn, no doubt, be con- 
demned in a few years. Is it remarkable that the house- 
owner will put up with almost anything rather than have 
repairs effected? More intelligence in the administration 
of the law seems to be urgently needed. 





FRANCE AND HER NAVY. 


THe French are and always have been remarkable for 
intensity. They invariably deal in superlatives. The effect 
is to the English public commonly astonishing, occasionally 
amusing, and now and then ridiculous. An interesting 
example is supplied by the clamour raised because a French 
man-of-war, the Bruix, broke a piston-rod while acting as 
escort to President Faure on his way to Cronstadt. If half 

_ the French fleet had sunk suddenly without the least warning 
there could not, we fancy, have been a greater outcry. 
Indeed, unless some event comes in to take the attention of 
the Press off, it is more than likely that the Government will 
go out. Fancy Lord Salisbury giving place to Sir William 
Harcourt because H.M.S. Galatea split a cylinder! All the 
circumstances, serious as they may be in Paris or at Toulon, 
are very funny in English eyes. The Bruix is a new vessel, 
fitted with Belleville boilers; while steaming at a moderate 
speed, it appears that a high-pressure piston-rod broke, and 
as a very natural consequence the cylinder was split. No 
one was hurt, as luck would haveit. If a man had been 
killed an admiral would no doubt have been hurried to the 
nearest lamp-post. The Bruix returned to port at the 
respectable speed of 10 knots. As soon as the news reached 
Paris a furious onslaught on the Government was commenced. 
The Government ordered an inquiry, and the commission 
reported that they did not know why the accident happened. 
The original theory was that water had got into the cylinder 
by priming ; but the evidence went to show that there was no 
priming. All this is amusing enough, but it is as nothing to 
the attitude adopted by Admiral Besnard, who attributes 
the catastrophe to Fate, and this in the last years of the 
nineteenth century. Talk of this kind has only served to 
make the Press furious, and so we find the Temps saying :-— 
“Fatality it was that broke dowa the Bouzy dam and 
wrecked the Adour bridge. The real name of this blind 
force is the irresponsibility of all the official specialists 
and the immunity always insured them for their blunders 
by a very learned system of friendly control and 
mutual consideration. All this could be broken up 
only by some one a total stranger to the cliques with 
which our Government cffices abound, who would speak 
loudly in clear tones so that there could be no mistake.” 
All this is no doubt sweetness and light to M. Lockroy. Any 
stick will serve to beat a dog with, and the broken piston-rod 
of the Bruix is a splendid weapon wherewithal to batter 
a Government which has already been in power, mirabile 
dictu, for some months. The French people dread ridicule, 
and yet they permit a Press, absolutely ignorant of all tech- 
nical matters, with an ignorance that is past all credence 
stupendous, to make the most absurd charges and statements, 
and no one ventures to protest. We see nothing in the whole 
affair but a by no means unusual accident, which indicates 
that possibly some improvement may be effected in future in 
the way in which the piston is secured to the rod. The event 
would have assumed no importance at all, if only the absurd 
Press had kept silence. As matters stand, such is the storm 
of wrath into which our neighbours have been whipped that 
we really tremble to think of the consequences of another 
naval disaster. Either the whole nation will put on mourn- 
ing, or there will be yet another revolution. The House of 
Orleans may yet find its way to the throne of France through 
the dockyards of Toulon. 


A SPLENDID SCHEME. 


THE human race has been warned by the greatest of all the 
galaxy of inspired profane writers who have enriched the 


world’s store of knowledge, to beware “ vaulting ambition.” 
It would seem, however, labour leaders, at any rate, in this 
country to-day, have not learned the lesson. F'rom all parts 
of the kingdom the complaint is going up from employers at 
the present time of the imperious demands, passing all bounds 
of reason, which these agitators are making upon the resources 
of capital, and the manner of conducting the business of 
our productive workshops. The engineers’ strike is not the 
only example of this disastrous policy, though it may be the 
latest and most impressive at themoment. Other influences 
are at work which might be named did space permit, illus- 
trating the existing terrorism of labour. But of all extreme 
schemes which are before operative classes at the present 
time—schemes, some of which involuntarily attach to them- 
selves the description with which this note opens—commend 
us to one of the proposals which is to engage the more 
advanced group of trade unionists on the occasion of the 
annual Trades Union Congress whichis tomeet in Birmingham 
next month. Employers will be fully prepared for the 
announcement that the programme of the Congress itself is 
sufficiently ‘advanced.’ The resolutions to be proposed 
there are, however, as nothing to the pretty little socialist, 
collectivist Utopia for curing the troubles of labour, and 
generally turning the conduct of employers’ interests and 
employers’ workshops upside down, which is to be considered 
by the fire-eaters outof doors. The scheme with which these 
gentlemen have determined to tickle the ears of the ground- 
lings is to crown the present system of trade unionism with 
a similar amalgamation among the trade societies themselves. 
Just as the individual engineers, or brass workers, or miners, 
band themselves together for the protection of common 
interests, so these demagogues would have the separate 
unions combined in a single organisation for offensive and 
defensive action. Official returns testify to the existence of 
over a million and a-quarter of trade unionists in the country, 
which, at a suggested contribution of 6d. per head, would 
mean an income of £30,000 a week, or, roughly speaking, of 
£1,500,000 a year. The very mention of such a sum is 
enough to produce visions, and these extremists airily profess 
thatan accumulation of capital like thiswould practically render 
employers powerless on strike or lock-out occasions. Were 
it not that such a proposal was Quixotic in presence of the 
existing multitudinous camps into which the labour leaders 
are divided, it would be little short of criminal in its incep- 
tion, bearing in mind the uses to which the thumbscrew 
would be certain to be put. The scheme, however, is not 
likely to get beyond the paper on which it is written, and 
may be dismissed by capital with an easy mind. 


THE PENRHYN DISPUTE. 


THE dispute between Lord Penrhyn and his men has at 
last concluded. The facts are very simple. The leaders of 
the union insisted that the affairs of the great slate quarries 
at Bethesda should oe managed by a committee of the men ; 
all letting of c ucracts, all disputes, and complaints of 
every kind should pass through the hands of this committee. 
This Lord Penrhyn would not have; the result was a strike. 
It is not necessary to go into details; the particulars have 
all been set out at length in the pages of our daily contem- 
poraries. The strike lasted forty-eight weeks, and Lord 
Penrhyn has won all along the line. The details of the 
management of the quarries remain in his hands. The 
special fact to which we wish to call attention is that the 
strike has cost each of the workmen a sum of between £50 
and £60. This seems to be a large outlay for a Welsh slate 
quarryman. He has, too, got nothing in return. We see it 
stated by one journal that the quarrymen have won. Towards 
the close of his life Napoleon believed, it is said, that he won 
Waterloo, and many Frenchmen hold to this day that Welling- 
ton was beaten, but he was so densely ignorant of all the laws 
of war that he could not be induced to surrender, or run away, 
which was, of course, very wrong indeed. It would seem 
that Lord Penrhyn is following Wellington’s example. How- 
ever, another such victory and the Bethesda men would be 
undone. The curious thing is that, even if they had won, 
it does not appear that they would have been any better for 
the victory, and £60 per man seems to be a very consider- 
able sum to pay for the honour and glory of being unable to 
ask Lord Penrhyn or his manager directly for the redress of 
a grievance. ‘Oh yes, inteet, the fight was a great fight, 
look you, but it was not wiss to fight it, no inteet.” 


RUSSIAN TRADE. 


Ir is with a feeling of the profoundest sadness that we rise 
from the perusal of the Russian Consul’s latest report. If it 
was not that we feel that British trade, like Mohammed’s 
coffin, floats “‘midway between earth and heaven” in an 
enchanted atmosphere, we should be tempted to believe that 
Britain’s day had gone by. It would appear from the report 
that the British merchant is doing nothing that he ought to 
do, and doing a great deal that he ought not to do, He is 
not trying to meet the requirements of the Russian markets 
either in price or taste; he is not sending the right sort of 
agent to Russia, nor the right sort of catalogue; he is not 
taking advantage of openings which Germany, Belgium, and 
France seize greedily, and so on. On the other hand, he is 
sending to Russia goods which are too good and too dear, and 
he is sticking in an absurdly enté/é way to his own style and 
taste. The consul offers one very valuable suggestion. British 
trade he says suffers from the absence of direct sea communi- 
cation between British ports and Nicolaiev, British goods 
have therefore to go vid Odessa. On the other hand, a line of 
steamers, belonging by the way to an English company, plies 
between Antwerp and Nicolaiev, and to it the increase of 
Belgian trade in the consular district of Odessa is directly 
traceable. What is wanted then is a regular service of light 
draught steamers, the depth of water on the Ochakov bar 
being only 19ft. 6in., trading between our principal ports and 
Nicolaiev. It might be a little difficult, the Consul admits, to 
secure sufficient cargoes at first, but he believes that the line 
would ultimately pay. It certainly seems well worth a trial. 


CHINESE DEVELOPMENTS, 


ANOTHER example of the awakening of China is to hand. 
An enterprising ex-official, euphoniously named Ts’ai Chin-t’ai, 
started some time ago a company called the Fu K’ang 
Steamer Company, for the development of traffic on the 
Poyang Lake and its affluents. Three launches conveying 
passengers left Kiukiang on the 29th of last month bound for 
Nanching Fu—we apologise for the names—and so inaugu- 
rated the service. The company at present possesses five 
vessels ; one of 18 tons, two of 10 tons, one of 6 tons, and one 
of 4 tons. The intention is that these launches shall tow 
boats behind them. At present the enterprise is not meeting 








with the success it deserves, partly because of the animosity 
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of the boatmen, and partly because the likin offic) 
detaining the ctenmmaer ete no neutralise op by 
tages of speed. New arrangements are, however, bein a i 
and it is hoped that in a short time the conditions will by 
such that the company may flourish. It is anticipated tha 
a great improvement in the system of internal communi : 
tions of the province will be brought about by the develo 
ment of inland navigation. Mr. Ts’ai Chin-t’ai’s compaty 
has petitioned fora monopoly for fifteen years. It is to i 
hoped it will be granted. 


THE ENGINEERING DISPUTE, 


A point of considerable importance both to the masters 
aud the men was brought forward by a meeting held last 
week at the Cannon-street Hotel. The meeting was called 
to discuss the advisability of the principal ship-repairin 
firms on the river joining the Federation. These deser 
which, it must be remembered, work under very peculiar 
conditions, the number of men employed continual} 
varying as the quantity of work in hand varies, re 
adopted the eight hours day. As they work very much 
by the hour and not by the day, this is of small im. 
portance. If, however, they decide now to become mem. 
bers of the Employers’ Federation they must of neces. 
sity revert to the nine hours day. The moment that they 
post a notice to that effect the mea will hand in their 
notices, if the present dispute is not at the time concludeg 
On the other hand, if, in the event of the Federated Masters 
successfully resisting the eight hours day these repairing 
firms then join the Federation or attempt to re-adopt the 
nine hours work for nine hours wages, a great amount of bad 
blood will be caused. 








A SLIDING FAUCET. 


HEREWITH we illustrate a patent sliding faucet, for use 
between the joints of stalks of rain-water pipes, which hag 
been already largely adopted. The device, 
which is essentially simple and cheap, is 
supplied in all shapes and sizes, round or 
square, and plain or ornamental. As will 
be seen from our illustration, the mere 
sliding upwards of the faucet affords a 
clearance of about 3in. between its foot 
and the top of the pipe below it, thus 
enabling any length of pipe below to be 
instantly removed when desired and 
obviating all that breaking of pipes or 
getting out of the holder bats, which hag 
hitherto been necessary. An interceptor, 
consisting of a cast iron spider attached 
to the faucet by a bayonet joint, is sup- 
plied for use in situations where leaves or 
débris falling upon the roof are likely to 
cause obstruction. Obviously, if a choke 
occurs anywhere, it will be ut this spider, 
which can be removed, cleared, and re- 
placed in a few seconds. The advantages 
of this device in pipes draining large and 
exposed station roofs seem to be appre- 
ciated. It is the invention of Mr. H. J. 
Fuller, C.E., of Dublin, and is manufac- 
tured and sold by Messrs. Walter Macfarlane and Co., of the 
well-known Saracen Foundry, Glasgow. 


SECTION 














Automatic Toot Stor,—A simple piece of apparatus which can 
be applied to any type of machine tool is being introduced by Mr. 
Edward G. Herbert, Cornbrook Park Tool Works, Manchester. Its 
object is to bring the machine automatically to rest when a certain 
amount of work has been done, either turning, milling, planing, 
slotting, &c. It consists essentially of a weighted lever, connected 
with the strap reversing gear. This lever, when the machine is at 
work, is supported by a catcb. The latter, however, can be drawn 
aside by an electro-magnet, when the lever immediately falls, shifts 
the strap, and stops the machine. Atthe same time an electric 
bell starts ringing, to call the attention of the workman. The 
electric contact is made by the slide rest, or other moving part of 
the mechanism, running against a metallic point which can be 
placed in any position, and is connected by a wire with the electre- 
magnets, A battery of a few Leclanche cells is sufficient to work 
several machines, The object of the apparatus is to obviate the 
necessity of a workman, who has charge of two or three machines, 
stopping one when the other has nearly finished its work, in order 
that the second may be arrested at the proper point. 

TRADE AND Business ANNOUNCEMENTS.—We are informed that 
the Motor Development Corporation, Limited, have obtained the 
service of Mr. F. F. Wellington, and staff of the Indestructible 
Ignition Tube Syndicate, Limited, now in liquidation. All 
inquiries should now be addressed to the Motor Development 
Corporation, 28, Victoria-street.—Messrs, W. and R, Balston, 
manufacturers of the well-known Whatman’s drawing paper, are 
carrying out considerable improvements in the plant at their miil 
at Maidstone. Messrs. Wardrop and Whitaker, Consulting 
Engineers, Qaeen Victoria-street, E.C., are superintending the 
work.—The business carried on by Mr. Edward Wood, at the 
Ocean Ironworks, will hereafter be carried on by Edward Wood 
and Company, Limited.—We are pleased to announce that Mr. 
John Jack, son of Mr. James Jack, Peebles, and late of Salkirk, 
has just been appointed manager of the Government Bullet 
Factory, Kirkee Arsenal, Bombay, Iadia. The appointment is for 
a period of five years. Mr. Jack rerved his appreticeship in 
Messrs, William Bathgate and Co.’s Eagineering Works, Selkirk ; 
and for the last six years has been in the Laboratory of the 
Government Arsenal, Woolwich, 


Exgctric Motor Caps,—Motor cabs are now plying for hire 
in the streets of London. Smart looking “ pill-box” broughams 
with what has been called a “bustle” behind, painted yellow 
and black, they glide along in and out of the busy throng of 
vehicles at any speed between three and nine miles an hour. 
Unlike most of the motor cars which have s> far been seen in the 
metropolis, no noise, heat or unpleasant odour is noticeable, for 
the cabs are prope'led by electric energy, derived from accumu- 
lators suspended below them. ‘These cabs were illustrated and 
described in our last week’s issue; they belong to the London 
Electric Cab Company, Limited, and, jadging from a ride which 
we had in one last week, are far ahead of anything of the sort 
which has yet been seen in this country for use in busy tcowss. 
They are easily handled, can be started and stopped instanter, 
and horses do not appear to take any notice of them, Coming out 
of the yard in the morning with their full charge of clectiic 
energy, a distance of about fifty miles can be traversed without 
recharging. One slight but important addition still requires to 
be made in the shape of a meter to indicate at a glance to the 
driver how much of his energy has been consumed. This will 
have the effect of inspiring confidence in cabby that there will be 
no fear of his having to fall back on the friendly but partially 
ostracised horse to tow him back to the yard, amidst the jeers ° 
‘* horsey ” cabbies and ’bus drivers, 
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PADDLE STEAMER I. FERENCZ JOZEF. 


Tae Hungarian River and Sea Navigation Company was 
founded and subsidised by the State in 1895, and in the 

ring of this year started a parcels post and express passen- 
6p ice on the Danube between Semlin and Galatz; that 


rv 
ger - to serve the most important intermediate stations in 


ei Bulgaria, and Roumania; and for this service it 
ordered four saloon steamers of similar construction to be 


puilt at the yards of The Danubius, Schcenichen and Hart- 
mann Ship and Machine Construction Company at Budapest, 
which has recently been formed by the amalgamation of the 
two great businesses of Scheenichen and Hartmann and of 
the “ Danubius ” Ship and Machinery Construction Company, 
an amalgamation which we suggested as imminent in THE 
ENGINEER for December 11th, 1896. 

The first of these steamers, I. Ferencz Jozef, has recently 
been completed, and forms the subject of our illustrations. 
She was built in the Schcenichen and Hartmann yards in 
Budapest and Neupest on the lines suggested by the Hun- 

arian River and Sea Navigation Company, and based on the 

Jans of the chief engineers of the shipbuilding and machinery 
and boiler construction departments respectively. 

The chief dimensions are as follows :— 


Length between perpendiculars on the water-line.. 246ft. lin. 
Greatest length overall .. .. .. «2 «2 «. « 255ft. llin. 
Beam on water-line inside 25ft. 8in. 


Greatest width between external surfaces of paddle- a 

ae ee a oe a ee Ree a to Ge 

Helent of hull at main rib, measured at the side ..  8ft. 10in. 

Height of highest fixed point ab ve the flat keel ..  28ft. Shin. 

Draught of the fully equipped ship, with water in 

the boilers, coal for fifty hours’ steaming, and 

laden with 200 passengers and 85 tons of freight, 
forward .. «ce se ce ce co co co co co Sit, 13}in, 

1 Re Re PE ne arene eae! ie 
Disp’acement at the main rib for draught given .. 18,576 cubic feet 
Capacity for goodsinthehold .. .. .. .. 50 tons 
Capacity for coal in the bunkers (ninety hours) 75 tons 
Number of passengers .. .. .. oc «oe oe «- 900 
Indicated horse-power ofengines .. .. .. «- 840 

Hungarian material was used in the construction. The hull 
is of mild steel, and has a flat plate keel. The chief aim 
in the design and internal arrangement has been to attain 
the greatest lightness and the highest possible stability with 
the dimensions given. 

The ship has several iron bulkheads, which divide the hull 
into the following compartments :—(a) Foremost with three 
chambers, including a store for general requisites, and one 
for life-saving appliances with entrance forward on main 
deck. (b) Between the first and second bulkhead, containing 
steersmen’s room entered from superstructure ; ladies’ second- 
class accommodation; cabins for stewards in the second- 
class, the women cooks, &c., the second engineer’s room, and 
gentlemen’s second-class accommodation with separate access 
from superstructure ; also the room for stokers and crew, 
likewise with separate access from superstructure. (c) 
Between the second and tbird bulkhead there is the forward 
hold opening on the main deck. (d) Between the third and 
fourth bulkhead there is the boiler-room and coal bunkers. 
The boilers will be described later on; they are arranged 
midship, with coal bunks on each side. Both the forward 
and after stokehold are accessible from entrances on the main 
deck : the after stokehold can also be entered by a water-tight 
door from the engine-room. There is speaking tube and 
electrical communication between both stokeholds and the 
engine-room. (e) Between the fourth and fifth bulkhead is 
the engine-room, accessible from the main deck ; the dynamo 
for the electric light is also accommodated in this room. 
The engines we shall describe in a future impression. (/) 
Between the fifth and sixth bulkhead is the after hold, with 
opening on the main deck. In this hold there is a chamber 
which communicates with the engine-room by means of a 
water-tight door, which serves for the introduction of materials 
and tools into the engine-room. (g) Between the sixth and 
seventh bulkhead is the first-class passenger accommo- 
dation, approached from superstructure, which consists of a 
saloon for gentlemen, with forty berths, two separate cabins, 
lavatory, and stewards’ room. (h) Between the seventh and 
the stern is the first-class ladies’ accommodation, entered 
from the main deck, 

On the main deck there is the superstructure extending 
from fore to aft, covered by the promenade deck, and con- 
taining the post-office, the supplementary—café—galley, 
second-class dining-room, third-class passengers’ room, 
various shafts and companion ways connecting with below 
andabove; and aft, first-class ante-room, and gentlemen’s 
and ladies’ dining saloon and lavatories. 

On the promenade deck aft of the aft funnel is the steer- 
ing-room and engine, and forward cf it the captain’s bridge. 
At the sides by the wheel casing, which has been kept as small 
as possible, there are quarters for the captain, the purser, the 
first mate, the chief engineer, the first-class stewards, the 
caterer, the galley, pantry, watch-room, second and third- 
class lavatories, and some first-class deck cabins. 

The passengers’ accommodation, as we have in fact 
mentioned when commenting on the exhibits at the 
Millennial Exhibition, are comfortable and nicely appointed, 
without any attempt at luxury. Both ventilation and 
drainage have received special attention, and all rooms are 
fitted with steam heating arrangements, which can be 
separately adjusted. Electric light is provided generally, the 
Wires, &c., are everywhere accessible, and arranged in five 
groups; but each light is under special control, except the 
deck and search lights, which are regulated in the steering- 
room. In future issues we shall give drawings of the in- 
clined triple-expansion engines, and of the paddle-wheels. 








F. G. M. STONEY, M.1.C.E. 


Tue whole profession has heard of and regretted the death 
of Mr. Francis G. M. Stoney, at Neuenahr, Germany, on the 
7th August last, in his sixty-first year. He was chiefly 
known to the engineering world as the inventor of the rolling 
sluice, and as an engineer who made sluice design in all its 
branches his special study. 

He was the son of Mr. Thomas G. Stoney, J.P., and was 
born at his father’s house, Arran Hill, in county Tipperary, 
Ireland, April 5th, 1837. His engineering education was 
received at Queen’s College, Belfast, and he was afterwards 
articled to Sir John McNeill, who was then engaged in the 
construction of the Irish railways. Even at this date Mr. 
Stoney showed a great preference for the mechanical side of 
the profession, and, after some years with Sir John, he 
became manager of the Dundalk Foundry. He next passed 
to the service of Mr. John Elder, of the famous Clyde ship- 
building firm, now known as the Fairfield Company, and 
during the years 1865 and 1866 he represented this firm in 


South America. After returning home he again left England 
for India in April, 1868, this time on railway work, in the 
service of Mr. E. W. Barrett, contractor for the making of 
the north-west portion of the Madras Railway. About a year 
after he reached India he entered the service of the Madras 
Navigation and Canal Company, as personal assistant to the 
chief engineer, Mr. H. Latham, and it was the experience of 
Indian irrigation requirements, gained during this time, 
which first turned his attention to the designing of sluices. 

In 1869 we find him at work on the design of a double-door 
sluice, but his health breaking down necessitated his return 
to England, and he was practically invalided for the two 
following years. During this period of ill health, however, 
he continued to think out the problems suggested in India, 
and in 1872 he was in correspondence with General Mullins, 
chief engineer for irrigation, Madras, respecting an equi- 
librium sluice to work under 100ft. head, which was the 
subject of his first patent, and also some smaller sluices 
of 36ft. area. 

Early in 1873 he invented and patented the cylindrical 
sluice, which was afterwards used on the Weaver Navigation 
Canal. A model was sent to Mr. J. Sandeman, engineer of 
the Weaver Trust, in February of that year, and finally 
twenty-eight of these sluices were ordered. 

Before their manufacture had been completed, Mr. Stoney’s 
third sluice was invented and patented. This invention 
proved to be a far better solution of the problem than either 
of the first two, and has had much larger practical develop- 
ments. This patent covers the well-known roller sluice. 

During this time Mr. Stoney was acting as chief draughts- 
man to Messrs. Bell and Miller, of Glasgow. His health 
again breaking down he resigned this appointment, and 
devoted all his energies to advocating the new sluices. In 
1875 we find him writing on the Shannon drainage, reading 
& paper at the Institution of Civil Engineers, and in 
correspondence with the late Mr. Lister, of the Mersey Dock 
Kstate, Mr. Rendall on the subject of the Victoria Docks, and 
several other leading engineers interested in sluices. 

In August, 1876, he started as a consulting engineer in 
London, where he remained for abcut t2n years. Part of 
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F. G. M. STONEY 


this time he was in partnership with Mr. Ellice Clarke, 
M.IC.E. The record of these years is one of constant effort 
to introduce the roller sluices. Other work was, however, 
done, and in 1878 Mr. Stoney obtained the prize of £100 for 
his scheme for a steam ferry between Greenwich and Poplar. 
He also designed a pier for Hove, and in 1880 brought out a 
steel sleeper in conjunction with the late Mr. R. C. Rapier. 
During this time a fourth sluice patent was taken out for a 
double door roller sluice, which was absolutely water-tight, 
and is the most perfect contrivance of its kind. Its use has 
been limited to such cases as graving docks, where complete 
water-tightness is necessary. Mr. Stoney also patented a 
form of rolling flap valve, which has since been much used in 
tidal outfalls for sewage work, «&c. 

The first large roller sluices used were on the Lough Erne 
drainage, for which the late Mr. James Price was engineer. 
These sluices were four in number, each 29ft. by 16ft. They 
are worked individually by hand, or by a turbine, and were 
erected in the summer of 1883. About this time Mr. Stoney 
began to correspond with Sir E. Leader Williams, who was 
preparing the scheme for the Manchester Ship Canal, and 
when this undertaking was carried out, the roller sluices 
were used throughout to the number of about thirty large 
flood sluices, and eighty lock sluices. 

These and all subsequent sluices were manufactured by 
Messrs. Ransomes and Rapier, for which firm Mr. Stoney 
had become manager in February, 1887. The publicity 
given to the sluices by their use on the Manchester Canal, 
combined with the great business energy of the firm—of 
which the late Mr. R. C. Rapier was then the chief— 
resulted in an ever-increasing demand during the last ten 

ears. 
. In his capacity as works manager for this firm Mr. Stoney 
went into the design of steam cranes, and introduced several 
improvements, the most important being the patent tipping 
crane, a number of which are used in connection with the 
dredging operations on the Manchester Ship Canal, and also 
for the loading of coal, The total number of sluices con- 
structed from Mr. Stoney’s designs is about 180, representing a 
sum of about £230,000. Among the chief may be mentioned 
the Rhone sluices, Geneva, where there are six gates, each 
ten metres wide and eight metres high; the Richmond 
sluices across the Thames, and the Glasgow sluices across 





the Clyde, the latter in course of construction. The type of 
sluice used in these last two sets formed the subject of a sixth 








patent, and is of a most ingenious character. The gate is 
lifted by a trunnion at each end, placed at the exact centre 
of gravity. While in the water it moves in a vertical plane 
in the usual manner, and in contact with the rollers, but on 
being lifted to the required height it is automatically swung 
round on the trunnion into a horizontal plane, thus saving 
much head room. The Richmond sluices are 66ft. wide and 
10ft. deep, while those for Glasgow are 80ft. wide and 12ft. 
deep, and the working of the sluices is so satisfactory that 
there is no reason why even this great size should not be 
exceeded, 

Large sluices are now in contemplation for India and 
Egypt, and there is every reason to believe that the greatest 
results of Mr. Stoney’s brilliant inventions, and the work to 
which he devoted his life, are yet to come, and that the 
results which he lived to see, satisfactory as they are, can 
only be looked upon as indications of far greater develop- 
ments in the future. 

It is right, we think, to say here that every provision has 
been made for the carrying on by the firm of the work so well 
begun. Mr. E. Duncan Stoney, Mr. F. G. M. Stoney’s son, 
has worked with his father for the last eight years. All the 
heavy outdoor work of the large contracts has devolved on 
him, and during the last year Mr. Stoney’s ill-health has 
thrown much design work on his son. It is the more neces- 
sary to be explicit on this point because of the recent death 
of Mr. Stoney’s friend and fellow-worker, Mr. Rapier. 








THE ENGINEERS’ STRIKE. 


Ovr Birmingham correspondent writes :— Various reasons 
may be given for the comparative indifference of the master 
engineers here about joining the Federation. The fact is 
that the engineering shops in this districf; particularly those 
devoted to steam and gas engine and steam pump manufac- 
ture, lifting apparatus, and machine tool production, are 
much less dependent upon skilled labour than some time ago. 
The production of engineering work by machinery has been 
brought to such perfection in some of the largest works in the 
Birmingham district, by the introduction of machinery, that 
adult labour and skilled labour is much less a necessity than 
formerly. Instead of being made throughout by one set of 
men, the engines and much of the other machinery turned 
out are made in parts, and every part to template, so that the 
labour employed on the work of manufacture becomes little 
more than itself mechanical. The thousand-and-one parts of 
a steam engine, gas engine, steam pump, and other classes 
of manufacture are now made by the hundreds—indeed 
thousands—instead of singly, as at one time was the practice, 
and the building of an engine now amounts to little more 
than the fitting together of parts which are taken out of 
store, just in the same way as bicycles are built up at 
Coventry, Nottingham, Leicester, Wolverhampton, or where 
not. Foreseeing the time coming when labour would 
probably make inconsiderate demands, and when, if such 
demands were yielded to, business could not be carried on to a 
profit, certain of the firms in the Birmingham district have 
anticipated this condition of things in the manner just indi- 
cated, and they have seen no reason to regret the course 
taken. Moreover, the circumstance that the prizes in the 
race for orders would be likely to lie with those firms who 
could obtain the greatest output ai the lowest possible cost, 
was a further great argument for machine rather than hand 
production, and the extent to which this principle has been 
carried in certain of our local workshops would scarcely be 
credited by anyone unfamiliar with what is actually going 
on in the engineering trades to-day. 

I have this week been fortunate in obtaining an interview 
with the well-known steam pump engineers of Wolverhamp- 
ton, Messrs. Joseph Evans and Sons, of the Culwell Works, 
who informed me that they take a very serious view of the 
principle for which the Federation are contending in the 
present strike. Messrs. Evans have satisfied themselves that 
the engineering trade cannot possibly stand the immensely 
increased burden which would result in the matter of in- 
creased cost of output which would issue from a concession of 
theeight hours. Theyhavecome to this conclusion from their 
personal experience of the present bearings of foreign competi- 
tion, and they declare that this competition is increasing 
daily. The firm employ some 500 hands, the majority of 
whom are probably non-society men, and they have ex- 
perienced no cessation of industry, since no demand for 
reduced time has been made upon them. They are not 
members of the Federation, but have every sympathy with its 
objects, believing that the present is a struggle the importance 
of which to the entire future welfare of the industry it is 
impossible to exaggerate. Not only so, the firm believe that 
once the Amalgamated Society secured their object, other 
industries in the country would be certain to “go” for the 
same curtailment of hours, and the consequence upon the 
productive output of the kingdom, and upon the cost to 
capital at which that output was obtained, would be of the 
most serious description. A reference to their correspondence 
any morning would be amply sufficient, they declare, to con- 
vincethemost scepticallabourdemagogue that foreign competi- 
tion is not the myth which the Amalgamated Society profess. 
American and German prices are constantly quoted against 
them, and when the preference is given to the British pumps 
when the prices are the same as the American, it is only because 
of superiority in design and workmanship. The United States 
steam pump engineers are active competitors in nearly all 
the markets of the world, including South Africa, Austra- 
lasia, South and Central America, and on the Continent; 
while in our own country American competition is constantly 
growing. German competition is, of course, very much to 
the front on the Continent, and they are also competing 
severely in South Africa, Australia, and some other markets. 
Under these circumstances how the men in their manifestoes 
can make light of this subject passes comprehension. Messrs. 
Evans do not believe that British engineer work can afford 
to stand the increase in price which would have to be 
imposed if the shorter hours were granted, without losing 
in the international race for orders. Already some articles 
are cut down to such a figure that it scarcely pays to keep 
them in the catalogue, yet rather than confess that the 
foreigner had had the best of the battle, they are retained. 
On other articles again prices are constantly falling, and the 
only way to make a living profit is to cultivate an increas- 
ingly large output, and be satisfied with small returns. 
Work extensions and increased turnovers now-a-days are 
characterised as being absolutely necessary if the same annual 
monetary results are to be secured as formerly, and to sucha 
degree have the American pump firms learned this lesson, 
that all the Transatlantic concerns are now great establish- 
ments, and competition comes not from small masters, bui 
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from what are practically large corporations. Messrs. Evans 
and Sons are working a fifty-four hours week, commencing 
6.30 a.m. till 8 30, and resuming after half-an-hour for break- 
fast till 1 p.m., work closing for the day at 5.30 p.m., and on 
Saturday at 1 o’clock, so that there are nearly 9} hours’ work 
for five days in the week, and an extra oneon Saturday morning 
to complete the fifty-four. The manner in which the unions 
are soeking to limit the output of the machines is, in Messrs. 
Evans’ view, as disastrous a course as the insistance upon 
the forty-eight hours week. in this respect trades union 
practice in this country and in America is in direct contrast, 
a3 the firm well know from personal visits to the States. 
In America the operative engineer it is declared, welcome 
any new machine tool which will assist them to get out a 
larger output, recognising that their interests are at one 
with the employers in securing a big production. This 
circumstance alone is a great assistance to the American 
employer engineers in competition ; and, in addition to this, 
the freedom which, on ascount of the national fiscal policy, 
they secure from the heavy taxation which has to be borne 
by master engineers at home, is of immense help. The differ- 
ence between the rates of works taxation in America and in 
England is a profit in itself, yet the Amalgamated Society 
and the other unions consider none of these things, and press 
for the greatest extremes, apparently looking forward towards 
a time when they seem to expect that it may be said of them, 
“They toil not, neither do they spin.” Messrs. Evans point 
to the constantly recurring statements in the consular reports 
of the surprising manner in which the foreigners are carrying 
off engineering and other contracts abroad which formerly fell 
to our concerns, as irrefutable evidence of the change which in 
recent years has come over the competitive position. In 
reply to a suggestion that if the forty-eight hours week is not 
given now it may possibly have to be conceded in the years 
to come, they say, if such a time should ever arrive, probably 
Engtish employer engineers will be in a better position to 
“stand the racket” than now, since in that time hours 
and wages on the Continent may probably have more nearly 
approximated to our own, and German and other continental 
competition therefore may be in a less advantageous position to 
cut us out than now. Even on this ground, therefore, there 
is every reason why an eight hours day in Great Britain at 
the present time should be strenuously resisted. Germany, 
with her twelve hours day, already possesses an advantage of 
334 per cent. over this country in the matter of time per 
week during which her engineers may run the machine tools, 
and if the eight hours were accorded then that advantage 
would be increased to 50 per cent., which, in many cases, 
would render it almost next to impossible for English makers 
to compete. Messrs. Evans remarked upon the absolute 
fallacy of the argument that an operative in eight hours could 
turn out as much work as in nine, but even apart from 
any dispute which may exist upon this point, emphasised 
that the same work cannot be got out of a machine 
in eight as in nine hours, and every day the part which 
the machines are playing in the aggregate production 
of English engineering shops is becoming more and more 
urgent. The example of the Government departments 
in conceding the eight hours cannot be accepted as in any 
sense evidence that it is possible to private firms. Private 
concerns have to see a certain return upon capital invested, 
or close their doors, while a balance on the right side is no 
necessary part of the maintenance of Government arsenals 
or other Government workshops. The voluntary concession of 
the forty-eight hours week from philanthropic motives, such as 
unquestionably influenced the action of certain large firms 
prior to the present struggle, cannot either be taken as a test 
to be applied to other private concerns. Such concessions 
may be excellent enough in themselves as philanthropic 
experiments, but the proprietors of the Colwell Works hold that 
they are no guide to the conditions under which, business 
in the ordinary acceptance of the term, can be con- 
ducted to a profit. If a profit cannot be made, trade will 
have to die out, and this is what it is fast coming to if the 
action of the unions is to be left unchallenged. Engineering 
work is already too dear in this country compared with the 
prices which are quoted by other nationalities. To attempt 
to impose additions to existing selling prices can only result 
in the further loss of action by which the men, as well as 
the masters, must permanently suffer. Messrs. Evans are 
not at present members of the Federation, but suggest that 
if the agitation were extended to this district they do not 
know what course they may feel called upon to take. The 
increasing number of towns and interests which are being 
almost continually drawn into the struggle, as witness this 
week the loom manufacturers and the locomotive builders 
of Glasgow, and certain of the Clyde steel works and engineer- 
ing shops, such as that of Merry and Cunningham, Limited, 
who have not hitherto taken part in the struggle, compels the 
conclusion that employers, the kingdom over, are becoming 
intensely sensible to the circumstance that the present is 
regarded as an epoch-making period in the history of the 
country’s trade, and that the issues at stake in the fight now 
going on are momentous. In Messrs. Evans’ view, in order 
to prevent defections from the Federation ranks, the small 
shops who cannot afford to play for a long period should be 
subsidised by the larger establishments. It is most important 
that the employers should hold together, and this would be 
one of the best means for securing this end. The concession 
of the forty-eight hours week, which the Amalgamated 
Society are continuously posting regarding the metropolitan 
area, the Federation would do well to let the public know 
applies in most cases to small and in many cases to insig- 
nificant firms. Such a course would prevent the creating of 
&® wrong impression concerning the Federation’s chances in 
the struggle. Many of the London works are scarcely more 
than repairing shops, into whose conduct the question of 
foreign competition would not enter at all, since the work 
done is much of it paid for by the hour. Herein exists a 
marked distinction between the relative position of many of 
the London and provincial engineering employers. Further, 
there is often a greater profit on repairs than on new work, so 
that the metropolitan shops may be in a better situation to 
afford the increased charges which the short week means than 
are the bulk of the shops in the country. 





Our Manchester correspondent writes :—Tho position in 
the district strictly comprised within the Manchester branch 
of the Employers’ Federation remains without any very 
material change, the only matter calling for note being the 
concession of the eight hours by Messrs. George Richards and 
Co., of Broadheath, who employ altogether about 300 men, 
aud who are pricipally known for the manufacture of pulleys, 
and the American type of machine tools. The workmen’s 
officials report that in this case the concession was made quite 
voluntarily, and certainly the firm, who were waited upon by 


of the lock-out, have shown no disposition to co-operate with 
the other employers in the present movement. The Man- 
chester branch of the Federation have received no further 
additions; and it seems to be generally admitted that, so far 
as this immediate district is concerned, the lock-out has 
probably attained its full strength. The only important 
addition to the lock-out—which, although it directly affects 
Manchester, scarcely comes within the Manchester district— 
just now looked for is in connection with the Vulcan Loco- 
motive Works at Newton-le-Willows. It has been rather a 
sore point with some of the local engineering representatives 
that the above firm did not at the first act with the other 
employers, considering that such important locomotive build- 
ing concerns as Messrs. Beyer and Peacock, of Gorton, and 
Nasmyth, Wilson, and Co., of Patricroft, joined in the lock-out 
from the commencement. The explanation has, howevor, been 
that with all the Glasgow firms continuing at work, the 
Vulcan Foundry Company could not see its way to locking 
out, until its formidable competitors in Scotland had also 
joined in the movement, and I understand that, under these 
conditions, the matter has not been at all pressed by the 
Federated employers. Now, however, that Messrs. Sharp, 
Stewart, and Co., of the Atlas Works, Glasgow, and formerly 
a well-known Manchester firm, and the pioneer of the loco- 
motive building industry in Lancashire, has significantly led 
the way for a general lock-out of the locomotive builders in 
Scotland, it is fully anticipated, although as yet there 
is no actually official intimation, that the Vulcan Foundry 
at Newton-le-Willows will also join in, and thus _prac- 
tically the whole of the locomotive building industry 
throughout the country will be brought into line. Outside 
Manchester, the most important addition to the lock-out has 
been in the manufacturing centres of Burnley and Colne, 
where notices have been posted by seven of the engineering 
firms in the above district, which is practically acting in con- 
junction with the Bolton branch of the Federation. This ex- 
tension of the lock-out is in reality a fulfilment of promises 
made at a meeting held in Manchester last month, when it 
was intimated that a number of important firms in the above 
district would co-operate with the Employers’ Federation as 
soon as the Oldham district definitely decided to join in the 
lock-out. In conection with the lock-out in the Bolton 
district, it may perhaps be of further interest to mention in 
connection with a circular letter sent out by Messrs. Dobson 
and Barlow to their customers, explaining their position in 
connection with the strike, together with the reasons which 
have compelled themselves and other engineering employers 
to enter upon the present conflict with the workmen, and in 
the meantime soliciting the indulgence of their customers 
with regard to the completion and delivery of orders, that in 
replies which have been received, general support is given to 
the action the employers have taken, and this has been par- 
ticularly noteworthy on the part of one important foreign 
customer, who not only expressed the most complete sympathy 
with the English engineering employers in resisting the un- 
reasonable demands of the workmen, but signified his inten- 
tion not to press for the execution of any orders which might 
be delayed in consequence of the luck-out and strike. 

The leaders of the Employers’ Federation in this district 
are more confident than ever with regard to the ultimate 
result of the present conflict, but do not venture any definite 
predictions as to the possible period over which the lock-out 
and strike may still extend. In some quarters, as I pointed 
out last week, there is an impression that an early giving way 
on the part of the trades union organisations is not unlikely, 
whilst the conviction in well informed quarters is that if the 
struggle is continued over another couple of weeks, it is 
scarcely probable there will be any real attempt at settlement 
in sight until towards the end of October, when climatic and 
cther conditions will in all possibility exert a powerful in- 
— in bringing about a desire for.some resumption of 
work, 

The reports that are obtainable from the local officials of 
the trades union organisations concerning the dispute con- 
tinue satisfactory from the workmen’s point of view. So 
far as the Manchester district is concerned, the position is 
stated to bs improving. The number of men on the books 
of the Amalgamated Society of Engineers for strike support 
has, if anything, shown a slight reduction during the past 
week, owing to many of the members having obtained 
employment in other districts. With regard to the financial 
position of the society, it is reported that subscriptions 
from ouiside sources are coming in more freely, several 
trades unions not affected by the dispute having 
decided to make weekly grants in aid of the men on 
strike. During the past week over £50 was received by the 
Society in voluntary subscriptions, and it is expected that 
considerably above this sum will be received during the forth- 
coming week. A substantial addition to the strike funds is 
also expected to result from the appeals issued by the Man- 
chester and Salford Trades Council. The United Machine 
Workers’ Association also reports no material change in the 
position. The number of members on the books continues 
about as last reported, and the financial prospects of the 
organisation are stated to be satisfactory. During the week 
a Consultative Joint Trade Union Committee for the district 
has been formed, in order to deal with any matters affecting 
the societies generally, and at the first meeting held on Wed- 
nesday it was decided that steps should be taken to secure a 
more thorough organisation for obtaining subscriptions to 
the strike funds from outside quarters. 

In discussing the position with several of the leading 
representatives of the workmen in this district, considerable 
difference of opinion seemed to prevail as to the probable 
duration of the dispute. One trade union official, who has 
had an opportunity of investigating the position of affairs 
in London, observed that the eight hours was practically 
won, so far as the above district was concerned ; and although 
there was no definite prospect of a general settlement of the 
dispute, he did not think this was far distant. On the other 
hand, a representative of the Amalgamated Society of Engi- 
neers remarked to me that he saw nothing to indicate that 
the dispute would come to an end before Christmas. With 
regard to the position of the workmen for holding out, the 
trades union leaders in this district inform me that the local 
outlook is improving, and the men continue as bitter as ever 
in their denunciations of the policy pursued by the Employers’ 
Federation. 
At Barrow, our correspondent says, no change can be noted 
in the attitude of the dispute with the engineers. But 
from what I can learn, both sides would be glad if it was 
settled. One of the men, who may be considered fairly repre- 
sentative, told me the other day that the strike should never 
have occurred without the men giving the masters, say, a 
twelvemonth’s notice of their intention to demand forty- 
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rainy day, this stoppage of work is making an inroad into hi 
small savings, as he cannot keep his wife and family respect, 
ably on strike pay. The men cannot, however, determing th 
matter by themselves; they are bound by their executive po 
the masters are firm in their adherence to their Federation 
It is felt that overtures must be made between the tw. 
executives as an initial step. I believe a fifty-one Pes 
week would be accepted as a compromise so faras this distrigs 
is concerned; but of course it is understood that Whatever 
settlement occurs will only affect London, and not the pro. 
vinces, except in so far that the settlement will form the basis 
of further aggression in the provinces, 





Our Middlesborough correspondent writes :—The Prolonga. 
tion of the engineers’ dispute is beginning to affect serious) 
work in other industries, more especially the shipbuildiy 
and the iron trades, a very regrettable circumstance, seein 
that operations were being carried on so briskly, and there 
was every prospect, judging from the reports as to the state of 
the order books, that this activity would have been continueg 
As it is the shipbuilders are reducing the number of their 
hands, and more will have to be laid off each week as tho 
work is completed. Some of the builders have decided not tg 
launch any more vessels while the strike lasts, as they cannot 
get the machinery for them ; at some yards there are seyarg| 
vessels launched already on which further progress cannot be 
made for lack of the machinery. At the Elswick shipyard op 
Saturday 700 men had to terminate their engagements owing 
to slackness of work due to the strike, the men being chiefly 
platers, carpenters, joiners, machine men, and labourers, ang 
among the labourers there and at other places there is a con. 
siderable amount of distress, which is not being relieved by 
out of work pay from sccieties. A good number of the 
engineers’ society object to give any assistance to non. 
unionists. On the other hand, there are said to be g 
large number of engineers, who are members of the 
Society, who are dissatisfied with the way that the 
dispute has been carried on at headquarters, the leaders 
having tco much of their own way. At Newcastle on 
Sunday there was a demonstration, at which it is esti. 
mated that 8000 people were present, and addresses were 
delivered by Councillor J. C. Laird, who presided; Mr, 
Thomas Wilkinson, secretary of the Newcastle and [istrict 
Trade and Labour Council; Mr. Keir Hardie, and others, 
The chairman asserted that the employers, by their arbitrary 
action, had really brought the eight hours movement nearer 
solution by a decade. In commercial circles in this district 
it is generally believed that the employers will eventually 
win, and that it is natural for the leaders to indulge in a lot 
of bombast even when they are preparing for a retreat, 
Some of the men are desirous of compromising the dispute 
by the adoption of a fifty-one hours week instead of a forty. 
eight, as demanded, but such a suggestion will not be favour. 
ably received by the employers, who are in a stronger position 
than ever, owing to the accession to their ranks of firms who 
have hitherto held aloof, but now find it to their interest to 
throw in their lot with the Federation and follow the general 
example of locking-out their men. At the annual general 
meeting of the shareholders of Messrs. John Abbott and 
Co., Limited, Park Works, Gateshead, on Tuesday, the 
chairman, Mr. L. W. Adamson, referring to this question, 
said he believed that throughout the whole of the ordinary 
factories of the district the men had, in view of securing 
the eight hours day, been systematically putting the masters 
to as great disadvantage as possible. Were this scheme for 
an eight hours day granted it would mean to their firm an 
additional cost of £6000 a year. But he did not think that 
there was any likelihood of its being granted. The men said 
they could work so much better if the hours were reduced to 
eight. The men who wanted the eight hours were not the 
men who worked hard, but the men who dropped a little 
soap or oil into the wheels of machinery from time to time. 
To say that the same amount of work could be done in eight 
hours as had hitherto been done in the nine was either 
untrue on the face of it, was utterly illogical, or it meant 
that in the past, during one of the nine hours that the 
wheels had been going round, the tool had not been biting. 


The Employers’ Federation have issued the following 
statement :—‘‘ A false impression is likely to be derived from 
Mr. Barnes’ statement, at Greenwich, that only about 
20,000 Amalgamated Society of Mngineers men wil be out 
of work when the Sheffield and Oldham notices fall in. The 
number is really very much larger; but, even if it were 
correct, how many members of the Amalgamated Society of 
Engineers would remain assessible for their support? The 
total number on the Society’s roll at the end of July was 
92,316; but of those 1832 are apprentices, 2636 ‘trade pro- 
tection’ members, and 1562 trade members, all of whose 
contributions are trifling in amount. Deducting these partial 
members, there remained 86,286 full members. From these 
again, however, are to be made large deductions, viz., 4000 
suspended or permanently excluded for non-payment of 
arrears or other causes—somewhat about 1000 names were 
added to this list in the June quarter alone -— 1628 on 
sick benefit, 2998 on superannuation benefit, and 1800 
the normal number of idle members on donation benefit. 
This is a total of 10,426 non-contributors. Deducting 
these there remain on the list 85,860 full members, includ- 
ing some 5000 or 6000 in the foreign and colonial branches. 
Now, if there are, as Mr. Barnes says, 20,000 on strike, 
there will remain at the outside 55,860 members assess- 
able for the support of ths strikers and of the ordinary 
expenditure of the Society. The maintenance of 20,000 men 
will cost the Society, Mr. Barnes says, £17,000 per week, half 
of which will be met by a special levy of 2s. per week per 
man. That on 50,000 men—for there are always defaulters 
and deficiencies—will yield only £5000 per week, leaving 
£12,000 per week to be drawn out of the funds. But then 
there are the non-society men and labourers to sustain as well, 
and the current expenditure of the Society—say, about 
£170,000 per annum—to be met. Thus before Christmas the 
Society will have to expend more like £400,000 than 
£100,000, the amount named by Mr. Barnes, in addition to 
the special levy already imposed. Of course, if more men 
go out the expenditure will be increased, and the income 
reduced proportionately. It should also be noted that of tho 
much-talked-of funds something like £15,000 or £20,000 lies 
with the branches abroad, and being needed for their own 
local benefits, are not available for the home branch.” 





One of our Glasgow correspondents writes :—The most not- 
able development in the engineering struggle that has taken 
place in the Clyde district for some weeks past, is the adoption 
of the lock-out policy by the firms engaged in the locomotive 





eight hours. He objects to this strike because he urges that, 





the representatives of the Federation at the commencement 





being a careful man, with a determination to prepare for a 





trade, and by machine-tool makers and others. Altogether 
over twenty firms in the district have, within the past few 
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days, signified their adhesion to the federated employers ; all 
of them having either already posted the lock-out notice, or 
re about to do so. Messrs. Sharp, Stewart, and Co., Spring- 
— have to-day—Wednesday—posted the notice, and 
Messrs. Dubs and Co., Polmadie, will do so on or before 
Saturday. A mass meeting of Messrs, Sharp, Stewart, and 
(o’s workmen has been held to-day, when considerable 
excitement prevailed, but whether a general strike 
will be resolved upon or not is uncertain. Exceptions 
in the case of the locomotive firms are Messrs. Reid, of the 
Hyde Park Works, and, of course, the works of the railway 
companies, whose position is necessarily a peculiar one. 
Over one thousand men will probably be invoved in the lock- 
out from the locomotive shops, and altogether the twenty or 
more notices being posted will affect close upon 2500 men, 
although it is said the society membership is not very strong 
amongst locomotive engineers. Indeed, it is asserted by the 
district secretary of the Amalgamated Society of Engineers 
that not more than 200 members of the society can be affected 
by the notices in the case of the two firms named. He does 
not think any attempt will be made to bring out the non- 
union men, so that, in these circumstances, the stoppage 
may not be so serious a matter—that is, as bearing on the 
men’s position, Messrs. Reid, of Hyde Park, who still hold 
out, are exceedingly busy, and it is thought they may not be 
ersuaded to throw in their lot with the federated firms. 
Previous to the Glasgow Fair holidays theirmen were working 
night and day to forward the work on hand. The other 
locomotive firms are equally well employed. That firms 
with two years’ work in sight and machinery running double 
shifts should at all agree to fall in with the Federation 
shows the spirit of determination which possesses the 
employers in the present conflict. 

These wholesale accessions to the ranks of the federated 
employers are certainly a formidable off-set to the concessions 
being made to the eight hours demand by small firms in 
London, and here and there in the provinces. They have 
created no little surprise amongst the men, and will, no 
doubt, tell materially in convincing them of the resolution 
and resourcefulness of the masters. The fact is, among the 
Clyde workmen there is not, and never has been, a burning 
desire for the eight hours day, and the whole matter of the 
present agitation and the methods pursued has been some- 
thing quite unexpected, if not undesired, and, if all were 
told, their assistance to the movement is somewhat grudgingly 
given. Some of the more intelligent workmen have even 
expressed in conversation with me, sympathy with the em- 
ployers in resisting such a sweeping reduction in the working 
week a3 six hours, and so serious a curtailment of the use of 
working plant laid down and maintained at enormous 
expense. 

Lock-out notices have not as yet been posted by engineering 
firms in Edinburgh, Leith, Dundee, Aberdeen, and other east 
coast towns; although in some of the places named there is 
a strong disposition to do so at once. Further meetings are 
to be held with the view of deciding on concerted and simul- 
taneous action in this direction. The number of men who 
will be affected in Edinburgh and Leith alone is from 1200 
to 1500, 

Scarcely a day passes now that does not see many men in 
other branches of industry than those directly affected paid 
off on account of work delayed by the engineering stoppage. 
Ii seems to be only a question of time until the cessation of 
work will be brought about entirely in shipyards and boiler 
shops. Many shipbuilding firms have already been compelled 
to reduce the number of men employed, and from conversa- 
tions I have had with a number of the firms, it is evident that 
practical unanimity exists among them in believing that it 
will be quite impossible for them to keep their works in 
operation under the existing state of things for more than 
a month or six weeks longer. The feeling is growing, 
indeed, that the yards may as well be closed now as 
later. The shipbuilders are, of course, thoroughly at 
one with the engineers in resisting the eight hours 
demand, and they regard with anything but favour the fact 
that those in their employment have resolved to pay a levy 
towards the support of the engineers, Several branches of 
the Amalgamated Society of Carpenters and Joiners have 
balloted on the executive’s recommendation that each 
member should pay a levy of 3d. per week for this purpose, 
and the result in every case has been in favour of the recom- 
mendation. Should this be carried out, and the example be 
generally followed by trades not directly affected by the issue, 
there can be no doubt it will tend to hasten the general 
stoppage of work in shipyards and boiler works. 

The recent intimation made by the employers that they 
would not, when the struggle was ended, displace any of the 
new men whom they have engaged during the past six weeks, 
has, if anything, made the strikers more resolute in prolong- 
ing the dispute. The employers, on their part, seem deter- 
mined to prolong and extend the lock-out until the Joint 
Committee of the trades unions in London agree to withdraw 
their demand for a forty-eight hour week from the members 
of Employers’ Federation in the metropolis. From the 
present temper of both sides it would appear that nothing 
need be expected in the way of compromise, although it is 
just possible that when the question of the most desirable 
working week has been fully balloted upon by the trades 
unions, and a clear majority declared for the fifty-one hours, 
as seems very probable, this may open up an avenue for con- 
ference, and possibly for compromise of some sort. 


Our correspondent in the Clyde district writes :—There is 
No sign as yet of an early termination to the lock-out in the 
engineering trade. Indeed, tha area of the disturbance has 
been considerably extended since last week by important 
accessions to the ranks of the employers. It is felt that the 
struggle is one involving momentous consequences to all 
employers of operative engineers, and that a great variety of 
other industries are also deeply interested in the movement. 
On the Exchange in Glasgow, and among employers of 
labour generally, not a single voice is heard in favour of the 
eight hours day. It is admitted that such an arrangement 
may possibly come into force at some remote time in the 
future, when the employment of machinery has been greatly 
increased, and motive power much improved; but in the 
present condition of affairs such a concession would involve 
&n enormous amount of loss to manufacturers as a whole, 
and probably sheer ruin to many. 

Among the more important interests that have declared 
themselves in active co-operation with the employers in the 
course of the past week are the locomotive builders of the 
Glasgow district. Messrs. Sharp, Stewart, and Co., of Spring- 
burn, and Messrs. Dubs and Co., of the Glasgow Locomo- 
tive Works, have decided to post the lock-out notices. These 
dirms are acting in harmony with others engaged in the same 
business in England, and although one or two locomotive 





firms have yet to declare themselves, it is felt that practically 


the whole trade is now acting with the Federation. Since 
last week no fewer than twenty different firms in Glasgow 


connected with the engineering trades have given in their | for 9 railway from Chihuahua to ti 


adherence to the Federation, and there can be no question 
whatever that there are many more to follow. The number of 
workmen who have signed the strike lists has been considerably 
increased, and the Glasgow District Committee of the Amal- 
gamated Society of Engineers has issued an appeal to the 
general public for funds in support of themen. The mani- 
festo states that this is the second time within two years that 
the operatives in the district have been locked out by the 
employers “ without adequate reasons.” That is, of course, 
the way the leaders of the men choose to put the matter, and 
no doubt it may look right enough from their point of view, 


but the masters not only consider that they had adequate | 


reasons for their action in both instances, but that, in the 
present case at least, they have had no alternative to locking- 


out the men, the necessity for such a course being much | ¥! i f 

dise, and may charge for their use by the public a moderate 
declaring themselves not merely in the Clyde district, but in | —— Bs rates, pe be submitted for approval to the Dapart- 
other parts of Scotland, and in the next few days it is | ge ete eee ee 


regretted. General engineers and tool makers are steadily 


expected that many further additions to their numbers will 
be announced, 





Our correspondent in Wales writes :—I am still without any 
evidence that the engineers strike has affected the district, in 
any other than an indirect way, by lessening the demand 
for iron and steel manufacture. Work is sufficiently brisk 
to give the mechanics in most establishments ample employ- 
ment, and even overtime, and this is the class mostly 


regarded with suspicion, as likely to follow the engineers’ | 


lead. In soma parts of the district there is a certain amount 
of labour friction, Last week there was a little trouble 
amongst dry dock employés, but this was allayed by a con- 
cession of 6d.aday. Then the boilermakers had a ferment, 
and still remain dissatisfied by the appointment of an 
engineer as an inspector instead of one of themselves. The 


A NEW MEXICAN RAILWAY. 


THE Mexican Government has a promulgated a concession 
e Pacific coast. Messrs, 





| Alfred A. Spendlove and A, E. Creel are empowered to construct 
| the railway, to start from the city of Chihuahua, or from a point 
| on the Mexican Central Railway south of Chihuahua, and to extend 


| 


in a westerly direction to a point on the Pacific coast in the State 
ef Sonora, Within one year from April 13th, 1897, the concession- 


| aires must submit to the Department of Communications the plans 
| for the first section of 124°3 miles. The subsequent plans shall be 
| presented in sections of at least 154 miles. 


Construction shall begin as soon as the Department of Commani- 


| cations has approved the | ar and within two years 124 miles 
| must have been completed. 


Subsequent construction shall pro- 


| ceed at the rate of sixty-two miles annually, and the entire road, 


with its telegraph line, must be completed within seven years from 
April, 1897. The company, with the consent of the Department 
of Communications, may build a terminal of the road on the Pacific 
with piers, wharves, and warehouses for the handling of merchan- 


The plans for the wharves and other 
structures shall also be submitted for the approval of the same 
Dapartment, 

To aid the construction of the line the Government agrees to 
pay to the company a subvention, subject to the following con- 
ditions :—(1) The subsidised length of the line shall be 372 ‘8 miles. 
The line shall be considered as divided into three sections of 124°3 


| miles each, and the subsidy shall be paid on the completion of each 


section. (2) The first section shall be counted from the connection 
of the line with the Mexican Central Railway. (3) The second section 
shall be the continuation of the first. (4) The third section shall 


| either be the continuation of the second or shall ba the section 
| starting from a point on the Pacific coast, in the State of Sonora, 


and extending in an easterly direction. (5) The first section shall 


| receive a subsidy of £280,000, the second section of £360,000, and 


latest agitation is amongst signalmen, and a preliminary | 


movement has besn made. 








COLUMBIA MOTOR CARRIAGE. 


THE very many objections which obtain in oil motor car- 
riages, and which have been insisted on to such an extent 
that itis entirely unnecessary to enumerate them here, have 
made not a few persons adopt the opinion that not for some 
time to come will vehicles propelled by heat engines be fit 
for general public service. On the other hand, electricity has 
proved itself already pre-eminently suited for the develop- 
ment of smal! powers, and the only sericus objections which 





the third section of £280,000 all payable in bonds of the 5 per 
cent. interior redeemable debt. 

This subvention shall not be duplicated in cass a double 
track is built, and shall not be paid when the railway parallels 
another line previously built, or unites two points already enjoying 
railway communication. Mr. Alfred A. Spendlove is the general 
manager cf, and a large stockholder in, the Chihuahua Mining 
Company, also a stockholder in the Santa Helena Mining Company. 
Mr. E, C. Creel is a local banker, and the manager of the Banco 
Minero, of Chihuahua. 








A LARGE WEIGHBRIDGE. 


Messrs. H. PooLey AND Eon, Limited, recently completed at 
their Liverpool works one of the largest railway weighbridges 
ever made. Its length is 75ft., and its capacity 75 tons. The 
weighbridge is of the self-contained types, that is to say, the 
underneath working parts are enclosed within a box formed of cast 
iron girders, which, owing to the remarkable length of the weigh- 
bridge, required special conside- 
ration in order that the parts 
might be preserved in continu- 
ously true relation the one to 
the other. The platform is of 
chequered iron, in _ sections, 
planed at the joints and secured 
by butt strips. Tae girders are 
of steel, and are vertebrated in 
an entirely novel manner, with a 
view to neutralise the mischiev- 
o1s effects of vibration upon the 
lever knife edges. The under- 
levers are arranged on the duplex 
system, a type which was very 
successfully introduced for use in 
long weighbridges by Mr. H. 
Pooley, M.1.M.E., &c., late senior 
partner in the firm. Like many 
other good things, Mr. Pooley’s 
system has found imitators, but 
the imitations have altogether 
missed the principal points of 
the original. Weight is indicated 
automatically, the indicator em- 
ployed being on Pooley’s well- 
known patent hydrostatic system. 
The machine was tested with 
dead weights up to its full capa- 
city of 75 tons in the presence of 
the purchasers’ engineer, and also 
of several leading inspectors of 
weights and measures, the indica- 
tions at all points of the test 
being absolutely accurate. It is 
perhaps well to note here that 





COLUMBIA MOTOR CARRIAGE 


can be advanced against it are its price and the difficulty of 
obtaining it. 
practically does not exist, and the former is either not serious 
in itself or is not so seriously considered as in this country. 
It is consequently possible, in the great cities, to use electri- 
city for motive purposes, and while this is so we may feel 


In the United States the second objection | 


morally certain that for pleasure vehicles, at least, other | 


forms of energy which have, up to the present, been tried will 
be discarded. 

The motor carriage constructed by the Pope Manufacturing 
Company, Hartford, Conn., represents, we believe, the highest 
development in electric motor carriage work in the United 


States. It has been severely tested, and the experience that | 
@ year’s running on one car has given has been applied to the | 


construction of the later vehicles. The carriage is constructed 


to carry two person. It is propelled by a motor which deve- 


lopes about 2-horse power on its own shaft, and gives about | 


1}-horse power on the rim of the wheel. The maximum speed 


of the carriage on good level roads is between twelve and fifteen 
miles per hour. The power is supplied by storage batteries 
placed in the body of the vehicle. They weigh about 850 lb., 
the entire weight of the carriage being 1800 1b., this weight of 


battery being adequate to drive the carriage about thirty | 
miles on smooth, level roads without re-charging. The cost | 


of re-charging may bo taken for average work as approxi- 
mately one penny per mile, although under specially favour- 
able conditions it may be reduced. It is stated that the time 
taken to re-charge is about three hours. When the charging 
is complete, the connection with the mains is automatically 
broken by a very simple device. 

It is unnecessary to say much more about the vehicle ; its 
general features will be gathered from our illustration. It 
is constructed on a steel tube framework, and the best modern 
American cycle practice has been adopted in the construction 
of all its running parts. 








Tus Assam-Bengal Railway is now open for goods 





traffic as far as Kalura, 


the weighbridge, the subject of 

the foregoing brief description, 
was the very last which was built in a works famous for having 
been the birthplace of the railway weighbridge of the world. It 
is believed that the enterprising company which has acquired it 
will find that advantage in its use which Messrs, Pooiey have 
always advocated in regard to weighing traffic, namely, the weigh- 
ing of the greatest possible number of mineral wagons to the same 
consignment at the one operation. Messrs. H. Pooley and Son, 
Limited, feeling their old works altogether inadequate and too 
circumscribed for their business, have removed to new works at 
Harecastle Junction in Staffordshire, which pcssesses greatly in- 
creased manufacturing facilities, as well as every convenience for 
the direct dispatch of their goods by railway and canal. 








A PowERFUL IcE-BREAKER.—Messrs. Burmeister and Wain, cf 
Copenhagen, have recently built in their yard an ice-breaker, 
which has broken all records by cutting through ice 22ft. thick, 
extending over a mile, The Nadeshuy, as che is called, belongs to 
the Russian Government, and will be stationed at Vladivostock. 
Her length is 180ft., beam 43ft., her displacement equals 1500 tons 
when 18ft. in the water aft and 13ft. forward. With engines 
indicating 3600-horse power, a speed of 14} knots was attained on 
her trials. The Nadeshuy’s frames are closely placed and of extra 
heavy section, the plating being jin., jin., and lin. steel, with 
considerable tumble home of both sides and ends, Water tanks 
fore and aft allow considerable alteration of the trim, and by this 
means the stem can be brought up so as to draw only 9ft., while 
the stern can be put down to 22ft. 

New ProvecteD Ramway In Inp1A.—Radhanpur is a small 
Native State in North Gujarat, and is at present governed by a 
British Administrator, the Nawab being a minor. The State 
authorities are anxious that their capital may be connected with 
the outer world by a railway, and are willing to pay for such 
length of it as will lie in their own territory. It is expected, 
says Indian Engineering, that surveys wi'l be carried out early 
next season, with a view to ascertain to what point on the existing 
railway systems the proposed line from Radhanpur shall be carried. 
The points, so far suggested, are Viramgam on the Bombay, 
Baroda, and Central Indian Railway’s Wadhwar branch, Patan on 
the Patan branch of his Highness the Gaekwar’s Mehsana Railway, 
and Deesa on the Palanpur-Deesa Railway. It is expected that 





the necessary surveys will be carried out by the Bombay, Baroda 
| and Central India Railway Company. 
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RUSSIAN TRADE. 

ATTENTION has often been drawn in former reports, says her 
Majesty’s Consul at Odessa, to the practical absence of British 
capital in the many developments of Russian enterprise. The 
metallurgical industry of Southern Russia may be said to be 
entirely in the hands of French and Belgian capitalists. Of the 
foreign companies registered in Russia, twenty-one are French, 
with a capital of 140,000,000 fr. (£5,600,000) ; twenty-six Belgian, 
with a capital of 100,000,000 fr. (£4,000,000) ; eight German, with 
a capital of £2,840,000 ; while Britain is represented by three 
companies, with £757,220 of capital. Nearly all the above capital 
is invested in coal mines, ironworks, locomotive and railway wagon 
shops, tramways, &c, The major portion of these undertakings 
have all been inaugurated within the last half-dozen years ; and 
when one hears of large ironworks paying dividends ranging 
from 80 to 40 per cent.; that £25 shares of these ironworks are 
worth £300 owing to the bailding of the Siberian Railway ; that 
they have Government orders in hand for the next ten years at 
prices ensuring the same good dividends, one feels inclined to J 


observations are not 
nis »”» 
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assume that for the average Briton with capital to invest, Russia fo, : —— 
is a land beyond the pale of civilisation instead of being from | 3 M | ss AY 
60 to 72 hours’ journey from London, The protective tariff | | || ie pS C4 waren mere \\ 
of Russia has ousted, and is daily ousting, British coal, foreign | | || : 8 ie ee ie %\ | 
rails, and innumerable articles of foreign manufacture ; but there Pa =| stes/° | 
is no duty chargeable upon the introduction of foreign capital, | | } s \ a é | 
| \S 
| | 











Great Britain are practically unknown in the land. Only a few 
weeks ago one read the prospectus of a newly-formed Belgian | 
company, under the name of ‘“‘ Omnium,” registered in Brussels 
with a capital of 25,000,000 fr., and the right to issue a further | 
25,000,000 fr. in bonds, This company has been formed toexploit |_| 
commercial undertakings in Russia, principally ted with the | | 
coal and iron industries, and are reported to have already pur- | | 
chased several well-known mines and works in the neighbourhood 
of Ekaterinoslaw. It is more on the style of the American Trust | 
Companies, and the founders are a strong syndicate of well-known | | || 
financial men in Russia, France, Holland, Belgium, and Austria. | | || 
As this syndicate is supposed to have been instituted more for the | | E 
purpose of controlling and regulating the various undertakings | | ar 
already in operation, with the intention of keeping up the prices, | 
it is not finding the fullest measure of sympathy in Russia. The 
metallurgical industry of Russia has more than ample room for 
farther extension, and it will be many years to come before there | 
will be any necessity for syndicates to control or regulate it. 


more 65) y when such capital is to be employed for the| |. 4 x " 2 
development of the country’s resources, It is no secret that the | || 2 wee A sg 

present Minister of Finance is most desirous to draw foreign capital | | || eee gino ow a —S | 
into Russia ; and it seems somewhat singular that the capitalists of | jo) j S\ i x 4849p) 
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RECENT NOTES ON SUBTERRANEAN 
TEMPERATURES. 


EaRLyY in 1891 the Wheeling Development Co, finished a deep well 
on Bogg’s Ran, near Wheeling, W. Va. This well is 4500ft. deep, 
4zin. diameter, cased only to 1570ft., and itis dry. The strata 
tnrough which it is drilled are nearly zn situ, undistorted, and dips | 
only about 50ft.to the mile. Under these unusually favourable geo- | 
logical conditions careful observations have been here made toascer- | 
tain the rate at which the earth’s temperature increases as the crust is | 





















































must be only temporary, otherwise we would have an improbably 


netrated, and these notes have been published from time to time. | 

e latest contribution on this head is a paper by Mr. W. Hallock, | 
in the School of Mines Quarterly, from which the following abstract | 
is made :— F 

‘© As the well was dry, ordinary U.S. Signal Service maximum | 3 i oe anc 
thermometers were employed. They were lowered and raised and | ' = 
the depth was measured by steel wire. Special tests showed that )} 
no precautions were needed on account of air circulation. Observa- | iy mm) 
tions were made at regular intervals, and the following table of | | ry 
results is given :— J 

Temp. Temp. 

Depth Fah. Depth Fah. - 
feet. deg. feet. deg. sn 
1350 68°75 3125 80°40 
1591 70°15 3232 89 75 jae 
1592 70°25 3375 92°10 
1745 ~ 71°70 8482 93°60 
1835 72°80 3625 96°10 
2125 76°25. 3730 97°55 
2236 77°40 3875 100°05 © (4 
2375 79°20 . 3980 101°75 ; 2 — 
2486 80°50 4125 104°10 H 3 
2625 82°20 4200 105°55 a | 
2740 83°65 GIS. on os EO a 
2875 85°45 ae .. .. « HD i gare te 
2990 86°60 a de as es we es 4) 

100 51°30 3 mo mg | 
= j ee 
‘* When plotted these observations show a slow increase of about ae ce 
1 deg. Fah. for 80ft. to 90ft., for the upper half of the uncased aS z= 
portion, while the lower part shows a more rapid rate of about 1 deg. mae Zas i! 
Fah. in 60ft., with a slight deflection in the regular curve at 2900ft. | fs Oe 
to 3000ft. where oilsand occurs, The rest of the hole is practically | Ss ; 
allin shale. The increase in rate as the bottom is approached | as YZ 
a Yj 
° is _ 

















high temperature at a comparatively slight depth. Two distinct 
sets of observations, of which the figures in the table are an 
average, nowhere disagree more than 0°3 deg. Fah. , 
‘* The following table compares these results with observations 
made at four other great wells :— 
4 4 4 g 
= 2 i 3 
2 a é, 32 
Location of well. 2 e Se 2. 
5 3 ty aa 
= a a Rutz, 
3 $ g 3 
i = = = | 
Sperenberg, near Berlin.. « .. 59°2 4170 47°8 118°6 
Schladabach, near Leipz‘g .. .. 65 5740 51°9 135-5 
Wheeling Co.; top and greatest 
MONEE. « co ec pe on SES os S50D 51°3 .. 110°3 
Mean of lower 3000ft. .. .. .. 75°4 .. — _ _ 
Pittsburgh ; Peter's Creek .. .. 71i°5*.. 5386 51°? 120°9* 
* To 5000ft. 
‘* When the observations of 1891 were finished the casing was 

















securely plugged and the hole protected. In July, 1893, the hole was 

opened and found to be full of fresh water up to within . 

40ft. of the top. It is at that this water entered 
‘ 











THE importance of knowing the exact quantity of water flowing 
into a district is now so universally recognised that there is no 
occasion to refer at any length to the chief purpose for which the 
Venturi meter has been designed, nor is it desirable, more than | 
may be necessitated in describing the features of the instrument 
itself, to compare it with other systems of water measurement. 
The author proposes to deal with the subject by mentioning the 
conditions which water engineers generally lay down as essential 
in any apparatus that essays to measure water in bulk, and by 
then describing the action and characteristics of the Venturi meter, 


ee 
=—=—_—}!1 


se meee | 
two years ago, and it aapeegneek tote it to 8800ft. Temperature | reason of the excess of pressure, even at the high i 
‘ to made, however, until the well is | delivery it not unfrequently occurs—although the static bee wha 


be ample—that at times of maximum draught there is little an 
pressure to be spared for the extra friction caused by the meas eho 
| apparatus. When the measuring apparatus is fixed on a pumpi 
| main, there is another and cogent reason against its increasip, me 
| resistance, as all such friction involves extra cost of peaniae 
Thirdly, that any repair or cleaning of the apparatus cap be 
| effected without interfering with the supply. Fourthly, that th 
record of the water passing should show the rate of flow during 
| all hours of the day, and that it should also give by a count 
the total of the quantity passed. Although it is true that wine 
| diagram showing the rate of flow during the twenty-four hours it 
| is easy to compute the aggregate quantity supplied during that 
period, it is necessary in these days, when so many varied duties 
| fall to the lot of the water engineer, that he should have instant 
facilities for obtaining all information possible, and that, where 
time does not permit of his calculating diagrams for himself, he ig 
| not dependent upon a walksman for their computation—a Process 
| affording, in the hands of the unskilled, ample scope for error 
| Fifthly, that the recording instrument is not necessarily i 
immediate contact with the place of measurement. As ‘the 
apparatus through which the water passes must be in the pipe Jing 
or otherwise great expense must be incurred in the necessary 
deviation, and as the pipe line is frequently in a roadway which ig 
| either distant, or, if near to the engineers office, is in a crowded 
thoroughfare, it follows that to enable the engineer to take obser. 
vations at any moment of the rate of water flowing into a district 
| it must be possible for the recording instrument to be preferably 
| in _ office, or at least apart from the actual place of measure. 
ment, 

The Venturi meter as judged by those conditions.—The Venturi 
| meter consists of two parts—the tube and the recorder, Tho 
| tube forms a part of the ordinary pipe line, and only differs from 
| itin that it presents for a short distance a truncated reducing 
| cone coupled by a throat piece to a similar expanding cone, 

There is, therefore, no moving part whatever in contact with the 
flowing water, and any interruption of the supply from such a 
| cause is impossible. By the operation of cne of nature's laws, 
which will be considered later, the reducing cones which form 
the Venturi tube produce practically no loss of head. At the usual 
maximum velocities through any size of tube the friction head will 
range between lft. and 2ft. The only part of the instrument 
which is subject to the ordinary action of wear and tear or of 
accident is the recorder, and as this is placed either in the 
engineer’s office or in any other convenient spot where its whole 
working is always to be seen, and as it can be shut off from the 
tube at will, it is evident that no interruption of the supply is 
caused by any cleaning or repairing of the instrument. ‘There 
are small pipes connecting the recorder with the Venturi tube; 
but should these become choked or corroded in the course of years, 
it is possible to replace or clean them without interfering with the 
tube itself. The recording instrument, although generally fitted 
with a diagram arrangement showing the rate of flow, as well as 
with a counter which gives the total quantity passed, can, how- 
ever, be fitted with either of these alone. The recording instru- 
ment may be fixed anywhere within 1000ft. of the tube, or, if 
— the registration can be conveyed electrically to any di. 
ance, 

The theory and construction of the Venturi meter.—The Venturi 
meter takes its name from an Italian philosopher, who in 1791 
made experiments with water flowing through diverging and con- 
verging pipes, but who failed to put to any practical use the 
curious law of hydraulics which he observed. his law is, that 
water flowing through a pipe of diminishing area loses the preesure 
which it exerts laterally as it gains in velocity, so that at the 
throat of the Venturi tube, which, as described above, unites the 
two truncated cones, it is only a question, within a certain limit 
of static pressure, of obtaining a sufficiently high speed in order to 
entirely lose all pressure, and exert instead a vacuum or sucking 
action. Conversely, water flowing through an expanding cone 
loses speed and gains head. Consequently the Venturi tube pro- 
duces a great depression in the hydraulic gradient at the throat 

| of the instrument, but restores it practically to its original level at 
the outlet. To describe the action graphically, with the water at 
| rest, the gradient passing through the three points—viz., inlet, 
| throat, and outlet—would form a straight line; but as the flow 
began, and increased in velocity, the line would take the shape of 
| a V of correspondingly increasing depth, the height of the outlet 
| leg being slightly less than thet of the inlet leg. The difference 
of level between the inlet and the throat is termed “ Venturi 
head,” and that between the inlet and outlet ‘‘ friction head.” The 
| relation of the area of the throat to that of the main in which the 
tube is inserted is entirely governed by the requirements of the 
| water engineer as to maximum and minimum registration, the 
| proportionate area of the throat being increased when the 
| maximum and minimum of desired registration are high, and 
being decreased when they are low. Asan instance of this, two 
Venturi tubes recently constructed may be mentioned. In one, 
the ratio of the area of the throat to that of the tube is as 1 is to 
43, while in the other it is as lis to 20. This adaptability of the 
instrument to the requirements of the case is a peculiar but valu- 
able feature. 
To Mr. Clemens Herschel, an eminent hydravlic engineer of the 





| United States of America, who at infinite pains demonstrated 
| beyond question the reliability of the important hydraulic law 


above referred to by an exhaustive series of experiments conducted 


| in the wheel pit of the testing flume of the Holyoke Water Power 





| Company, and to the Builders’ Iron Foundry, of Providence, 


U.S.A., who, with him, have worked out the details of the counter 
recording instrument, to these is due the credit of having placed 
before the water engineers of the world an instrument that renders 
possible the measurement of water in mains of any diameter 
under conditions that present no difficulties or dangers. ‘The 
apparatus, as used in England, differs somewhat from that used in 
America, but the same factors of time and pressure have, of 
course, to be multiplied together, and the difficulty in doing this 
mechanically is overcome by a similar device, whether in the 
American or English recorder. 

It is evident that with a difference of pressure between the 
throat and the up-stream—‘‘ Venturi head’”’—having a constant 
relation, as demonstrated by the experiments above referred to, 
to the discharge from the tube, it is only necessary to multiply the 
square root of this pressure by the ascertained coefficient and by 


time, in order to obtain the total quantity passed. The register 


consists, broadly speaking, of two parts: first, of a 
mercurial U-tube, which, being connected with the 
up-stream and throat, brings in the element of Venturi 





at the foot of the casing, 1570ft. from the top. To test : BOR ae = 
the temperatures with the water in the wells, the ordi- A - —— 





head ; and, secondly, of the clockwork and gear con- 





nary Signal Service mercurial maximum thermometers 4 = 
were again used, but sealed in a glass tube to protect SECTIONAL ELEVATION OF COMBINED RECORDER OF VENTURI WATER METER 


them from water pressure, Two thermometers were placed 


in an iron bucket, 3ft. long by 3in. diameter, and two more were in It will remain for members of the Asscciation to jadge to what | 


an open wire frame 250ft., from the end of the wire. There was extent they have at their disposal an instrument answering to 
an obstruction at the depth of 3200ft., but above that point the | their requirements for the measurement of water flowing through 
observations in no case showed a difference of 0-2 deg. Fah. from | their trunk mains. 
those taken in 1891 oe dry hole. . Conditions appertaining to the method of measurement in bulk:.— 
“The well of the Forest Oil Co., on Peter’s Creek, near Pittsburgh, The conditions above referred to are: First, that the apparatus be 
which is referred to in the list of deep wells above, is still being of such construction that the blocking or checking of the water 
sunk and is already the deepest well on this Continent. This well passage arising from any failure of mechanism is impossible. It 
is drilled with a cable and is dry, with an inlet of gas ata depth might happen otherwise that a town was deprived of its water 
of 2285ft. It is on Peter’s Creek, about twelve miles S.S.E. of Pitts- supply for a certain period while the obstruction was being 
bargb. The temperature observations made at this well by Mr. removed. Secondly, that in the ordinary working of the instru- 
Hallock are given in the second table, and a comparison of the | ment there shall “4 practically no loss of head. hile there are 
records of the two wells shows that the temperatures at the gravitation supplies where this condition is of no importance, by 
a ‘ae wells are —— ayy hs the same | 
epths. The dee well in the world is that at Paruschowitz,| « paper read bef Assoc’ 
near Reibrick, in Eastern Silesia, This well was over 6500ft. deep by Mr_W. G. Ket ccleeanite. since titra 








trolled thereby, which supplies the element of time. The 
connection between the pressure and time is established 
by means of floats, resting on the mercury in the U-tube. 

In the combined instrument, as illustrated, we have a diagram 
giving the rate of flow, as well as a counter showing the total 
quantity passed, and both legs of the U-tube are utilised as a 
matter of preference. The floats are made of iron and vulcanite, 
so adjusted that the vulcanite collars just sit on the surface of the 
mercury, being in this way more than in any other susceptible to 
a rise or fall, These floats carry light racks, gearing into pinions, 
which convey the motion to the small pulleys placed outside the 
tubes. The pulleys are fitted with wires which pass up to the 
clockwork mechanism. The one on the left belongs to the diagram 
recorder, and supports from its upper end a pen carriage ; the one 
on the right, which regulates the amount of registration by the 
counter, is fitted with a small carriage, whose function it is to 
engage and disengage the spur wheel on the bottom of the inte- 
grating drum and the pinion which drives the counter. That 
portion of the apparatus belonging to the diagram is so similar to 
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so that the registration is direct and simple. 
is a little more complicated, 





































































charged through a pipe vary directly as the 
head, it is wpe ey 

given by the right 

it by time to obtain the total quantity passed. 








times in an hour—as a matter of convenience, tix times, 
surface is on two planes; one of the full diameter 
of the drum, the other of a reduced diameter, form- 
ing a recessed surface. The line which separates 
one portion from another is a square root curve. 
The drum is represented on the diagram as having 
been rolled out; the part that is coloured black 
represents the recessed portion, and the other the 
raised. When the small carriage, the height of 
which is controlled by the Venturi head, is in con- 
tact with the black or recessed portion, communi- 
cation is established by means of the spur wheel 
and pinion with the counter, and registration takes 
place, When the carriage is in contact with the 
raised portion of the integrating drum the pinion 
is held out of gear with the spur wheel, and 
consequently no registration occurs. If no water 
is passing the tube, the carriage would be at the 
top of the integrating drum, on the edge of, but not 
on, the recess, Therefore no registration would 
take place. If, on the other hand, water were 
passing at full speed, the Venturi head would be 
atits maximum, the carriage would be at the bottom 
of the integrating drum and in contact with the 
recessed portion, and consequently registering the 
whole time, Registration at any intermediate spot 
must be in proportion to the square root of the 
head, and it will be seen that this is so. If, for 
instance, we imagine the height of the drum divided 
vertically into four, it follows that the registration 
at four should be twice the registration at one, the 
square root of four being two, and of one, one. 
Now if we take the horizontal travel at one, it will 
be found to be exactly half that at four, and 
80 at this, and any point of registration, is pro- 


rding instruments that it requires no special description. 
ted either with daily or weekly diagrams, and is ruled 
‘th horizontal lines showing the rate of flow, and with vertical 
wi It will be seen that the height 
carriage is directly proportionate to the height of 
the left leg of the U-tube—in other words, to the 


In order 


PROJECTION OF SUR 





eg of the mercurial tube—befcre multiplying | 
That is done in 





reducing cone, one at the throat which connects the two cones, 
and one at the point where the expanding cone again joins the 
pipe. The pipe can then be charged with water, when the height 
of the water in all three tubes will, of course, be equal. Allowing 
water to pass, however, it will be seen that there is a fall of level 
in the throat tube, increasing as the square of the velocity of the 
flow, while the level at the outlet end of the tube diff-rs but little 
from that at the inlet, proving that the water in passing along the 
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{ocomply with the hydraulic law which makes the quantity dis- expanding cone almost entirely regains the pressure it loses in 
square root of the | traversing the reducing cone. e 
to square root the Venturi head—which is | trating the same effect is by reproducing the experiment of the 


A more striking instance of illus- 


late Mr. W. Froude, in which two small glass reservoirs are pro- 
vided, each being fitted with a horizontal conical delivery pipe. 


this way. The integrating drum is constantly revolving so many | The apertures of these truncated cones are placed in line with one 
Its | another, but about 4in. apart. 


The left-hand container is then 














FROUDE’S EXPERIMENTAL APPARATUS 


portionate to the square root of the head. A great advantage | filled with water, which upon being allowed to flow through the 
of the combined instrument is that any incorrectness would be at | conical outlet jumps across the intervening space, enters the 


once apparent, as one side checks the other. 


to compute the diagram, and compare it with the counter, to | is within an inc’ 
The instrument is also checked by 


see that both are correct, 


It is only necessary | orifice of the A peay ao container, and rises in it until the level 


or two of the level of the left-hand container. 
| The curious effect of water passing from the atmospheric pressure 


turning a cock, which places the two legs of the U-tube in equi- | and then flowing uphill has a most paradoxical appearance, as the 
librium, when both the counter carriage and the diagram pen | ordinary law of gravity seems to be reversed. 
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VENTURI 


OF TUBE. 


Recording instruments used for the Venturi meter.—A number of 
different types of counter have been designed for the Venturi 


9 Lvperiments illustrating the Venturi and friction head.—The action | meter, in which the integrating drum has been retained, but the 
Be © Venturi law is very simply illustrated by the two following | motive power to drive it and the clock and diagram cylinders has 
u One is to take a tube in which two truncated cones | 

; then connecting to | been dependent for their supply of electricity upon primary 
Tee vertical glass tubes, one before the water enters the | batteries, the difficulty in the continued working of which, in out- 


been obtained electrically by small motors. These, however, have 








of-the-way places, where the attention of an electrician is either 
not obtainable or involves undue expense, has prevented its 
adoption. 

In other types the integrating drum has been substituted by 
cther devices producing the same effect, but none have been found 
so reliable for steady, constant work as the recorder described 
above, 

Where the Venturi meter, instead of being placed in a pipe line, 
delivers at once over a weir into a canal or reservoir, so that the 
pressure is lost, it is not n to use the mercurial U-tube 
above described, but a tube of a few inches in diameter may be 
sunk vertically near the throat of the meter, having its lower end 
connected with the throat annulus, The height of the water in 
this tube will always have a constant ratio to the discharge, 
because it follows that the up-stream head will be always equal to 
the height of water flowing over the sill, plus the friction head, 
and as the Venturi head or difference of pressure between the 
throat and up-stream has a constant value to the discharge, the 
height of water in the throat tube will also have that relation. 
Therefore, instead of using the U-tube, one tube is uscd, carrying 
the float that controls the recorder. 

Venturi installations in England.—Tbe Venturi installations in 
England have, until recently, been chiefly experimental, with a 
view to ascertain the type of counter best suited to the requirc- 
ments and practice of the English waterworks engineer, but 
eleven meters, of sizes varying from 12in. to 48in, mains, are now 
either at work or in course of construction. In America, where 
the instrument was first introduced, there are over seventy of 
these instraments, the largest of which is fitted to a 60in. main. 
The 48in. tabe in England above referred to is fitted at the Eact 
London Waterworks, at the head of the canal leading from the 
group of reservoirs to the filter beds at Lea Bridge. It is capable 
of passing 37,000,000 gallons per day of twenty-four hours with a 
loss of head of 1ft., or 60,000,000 gallons per day of twenty-four 
hours with a loss of head of 2°5ft. This is the largest meter in 
England. 








SOME PROPERTIES OF METALS. 


At Toronto with the British Association, Professor Chancellor 
Roberts-Austen delivered last week an interesting address on 
metals, from which we make the following extract, as reported 
in the Times:— 

Turning to the experimental portion of the subject, it was stated 
that it was impossible to appreciate the relative umportance of the 
metals of any one country without possessing some insight into 
the distinctive physical behaviour of metals generally. Canada 
had in great abundance the metal nickel, which he showed to be 
of special interest in connection with the metallurgy of steel. 
What, then, are the distinctive properties of metals, and how is 
the investigation of these properties related to the advancement 
of science, which it is the object of the British Association to pro- 
mote? The whole tendency of modern work had been to break 
down the barrier between metals and the so-called non-metallic 
elements. It had been proved, moreover, that the three states of 
matter, solid, liquid, and gaseous, merge imperceptibly into each 
other, and that even in a solid some molecules were present which re- 
tain the freedom of motion characteristic of gaseous molecules. Much 
care was devoted to showing experimentally that the behaviour of 
a solid metal may closely resemble that of a fluid one, and that a 
fluid one in turn shares the properties of an ordinary non-metallic 
fluid. Water in flowing in a vertical stream through a narrow 
orifice breaks away into characteristic drops and droplets. 
Professor Boys had, by instantaneous photography, pictured such 
water-drops. Professor Austen had Ses the same with a fluid 
stream of pure molten gold, and he found that the drops and 
droplets of gold were identical with those of water. Again, a 
sphere falling from a height of a foot or two into water produced 
a remarkable “‘ splash,” which within the tenth of a second changed 
from a coronet-shaped splash into a columnar one some 2in. 
high. Professor Woithington had taught us how to photograph 
such splashes. Professor Austen stated that there was an old 
tradition that much might be cffected by shooting with a silver 
bullet. He had, for the purposes of the lecture, cast bullets of 
pure gold and had photographed the splashes they made when they 
fell into a pool of molten gold, and found that the gold splash and 
the splash of water or milk were identical. Further, it was shown 
that when a solid projectile of steel was urged against a steel 
armour-plate with a velocity cf some 1600ft. a second, the projectile 
produced in ;,\,;ths of a second a splash of the solid steel plate, 
which in turn bore strange resemblance to the fluid gold splash, 
Hence it was evident that solid steel really behaved like viscous 
flaid, and, knowing this, a valuable indication was gained as to the 
treatment the metal should receive to fit it for defensive 
purposes, A steel armour-plate might, by the suitable addition 
of other elements, be either stiffened or made more viscous 
in order to meet definite conditions, Metallurgists had recog- 
nised this, for the addition of one of Canada’s metals, nickel, 
produced some remarkable effects on steel and enabled it to 
resist the attack of projectiles. Hence the importance to 
the Empire of Canada’s great and almost unique deposits of 
nickel ore. The investigations of Guillaume on nickel steels 
were then referred to. It was shown experimentally that steel 
containing 22 per cent. of nickel expands more when heated 
than ordinary steel does, while steel with 37 per cent. of nickel 
hardly expands at all, so that a variation of 15 per cent. of 
nickel in steel entirely changed the nature of the material. Asan 
example of the extreme mobility of solid metals it was shown that 
metals will diffuse into each other even when solid, just as gases 
diffuse into each other, though, of course, with much less rapidity. 
A very difficult experiment was then shown by the aid of a thermo 
junction. A curve representing the solidification of nickel was 
traced upon a piece of smoked glass, which was placed in a lantern 
and slowly raised by clockwork. The curve of solidification thus 
appeared in a few seconds on a screen some 20ft. across, Some 
very beautiful effects were then produced by reflecting on the 
screen a bath of chromium kept melted in an electric furnace at 
a temperature of some 5000 deg. Fah. The experiments shown 
taught that metals even when solid were not the inert things they 
were supposed to be ; they were really vibrating masses of great 
complexity. At the same time the behaviour of metals and 
alloys at high temperatures in the electric furnace led us to 
the consideration of what happened to metals in the atmo- 
sphere of the sun. Metals are, in fact, sensitive things, almost 
sentient in their organisation, strangely lifelike in their behaviour. 
Of their genesis much might be written, and most physicists and 
chemists are now ready to accept, at least in principle, as the 
result of the lifelong work of Sir Norman Lockyer, the hypothesis 
that the phenomena of the inorganic world are dominated by an 
evolution not less majestic, although much more simple, than that 
now universally accepted in the case of organic nature, For the 
main evidence on which this hypothesis rests we have hitherto 
turned to the spectral analysis of the glowing atmosphere of the 
sun. There may be some who dread the extension of the great 
principle of evolution which these words imply, and shrink from 
recognising that the elements, as we known them, have, like our 
own species, been derived from simpler forms. If there were any 
such present Professor Roberte-Austen said he would remind them 
that Sir Thomas Browne, in 1642, had anticipated their fears by 
stating in his ‘‘ Religio Medici” that ‘‘there is surely a piece of 
Divinity in us, something that was before the elements, and owes 
no homage unto the sun.” It is the province of the British Assucia- 
tion to consider such questions as the origin of the metals. The 
metallurgist is beginning to study the molecular motion in solid 
metals, which makes them so like living organisms, The miner, on 
the other hand, accepts metals as he finds them, and may be 
content to enter upon the splendid heritage which Canada’s metals 
present, 
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McINTOSH’S PATENT HATCH CLEAT. 


OvR illustration shows a simple yet efficient hatch cleat, 
invented by Mr. John McIntosh, of Bowling, near Glasgow. 


As will be seen, the ordinary wooden wedge with which the 


tarpaulin and hatch batten are ordinarily secured is replaced 


with a hinged fastener, which can be tightened into place or | 


loosened with a slight blow of a hammer. The advantage 
of this over the ordinary method is chiefly found in the fact 
that, whereas the wooden wedges are often missing when 
wanted, these fasteners are permanently attached to the 
cleat, and are therefore always present when wanted. The 


SECTION SHEWING CLEATSTARPAULIN SECTION SKEWING 
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Deck Plating 


and the total length of the’ bridge will be about 3400ft., while it 
| will have a headway of 150ft., the height of the banks giving easy 
approach to this elevation. The bridge will have two sets of main 
cantilever trusses, with shore arms 560ft. long and channel spans 
480ft. long, the ends of the latter carrying a supported span of 
480ft., so that the entire length of the channel span is 1440ft., 
giving a clear waterway of 1400ft. The cantilevers are 300ft. high 
over the piers, and 60ft. at the ends, and are 90ft. apart where 
they rest on the masonry piers, which extend 50ft. above high 
water. The floor is carried on the lower chords or booms of the 
supported span, and through the cantilever trusses, and has a 
width of about 60ft. The centre portion will carry two railway 
tracks, and on each side will be a 15ft, roadway and promenade, 
An electric tramway may be laid on the roadways, or the cars may 
run on the railway tracks. The 
foundations will be sunk by the 
pneumatic process to bed rock, 
and upon the timber caissons will 
be built the two masonry piers, 


ELEVATION OF CLEAT. 





cleat is made of malleable cast iron or cast steel, and the | 
fastener, which has a roughened face, revolves on a brass | 


pin. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


harbour formed by the breakwater, and in the river itself. 
river is crossed by numerous railway and roadway drawbridges, 
some of which have centre piers while others are of the bascule 
type, and has also three tunnels occupied by the cable tramways. 

hese tunnels limit the present draught of steamers to 16ft., but 


an increase of 4ft. would increase the carrying capacity of steamers | 


325ft. long and 42ft, beam, by about 1600 tons, or 53,000 bushels 
of wheat. The lake steamers have been growing in size very 
rapidly within the past few years, the largest being those of the 
new fleet of ore boats, all of which are 440ft. long. At Duluth the 
harbour is being dredged to a uniform depth of 22it., and the 
Government is increasing the depth of the ship channels through 
the St. Clair flats, &2., from 15ft. to 20ft., so as to give a through 
navigable depth of 29ft. from Duluth and Chicago to Baffalo. The 
widening and deepening of the Chicago River will be a costly and 
difficult work, on acccund of the large buildings along the banks 
and the soft material of the river bed and banks. Where draw- 
bridges have centre piers, it is proposed that these should be 
removed, and replaced by bascule or lift bridges, giving a clear 
waterway between the abutments, while the other bridges should 


| 


| miles from the works, this power plant having two four-pole 
| generators of 200 kilowatts, 550 volts. 


| station plant, and there is also a 65-kilowatt 220-volt belt-driven 
| to Lyi i i li 5 
Improvement of the Chicago River.—While the Chicago River is | guesretce exaplying enevent Se Wee ee See ee 
one of the shortest and probably the dirtiest in the world, yet | 
measured by its commerce it is one of the most important water- | Tho distribution is on t 
ways in the world, and steps are being taken to increase the | are so connected that 
width and depth, giving a depth of water of 20ft. for the by 34 | There are nineteen motors in all, including three of 35-horse 
e 
| 


| 


| 


} 


| 150-horse power. 


have the abutments set back. There is now available a sum of | 
£140,000 for dredgirg the harbour, and £100,000 for deepening, | 


widening, and straightening the river. 
cient for its purpose, and Congress will be asked to grant a larger 
appropriation and to compel the tramways to lower the grade of 
their tunnels, 

A large tin-plate plant.—The enl 
Steel and Tin-plate Company cover about 16 acres of land. Black 
plates and tin-plates were first produced at these works in 1893, 
since which time extensive additions have been built. The old 


main building contains eight hot mills, and one three-high bar mill, | on one or other of the two main wires, and so attached as not to 
or 4 . Near it is a building 50ft. | fall off or run away when the carriage is descending a hill. This 
by 55ft., containing a Siemens gas refrigerative furnace for heating | is attached to a double wire, 
billets. The tin-house is 132ft. by 60ft., with a warehouse and | at the back of the carriage, and the end of which is wound on a 


run by two engines of 750-horse power. 


boxing-room adjoining, and also an assorting house. The white- 
pickling room and white-annealing room are close to the tin-houre. 


The cold-roll building is 110ft. by 414ft., with twenty-one sets | 


of rolls, driven by rope transmission from one steam engine. 


15-ton electric travelling crane of 78ft. span. The new hot roll 
building is 107ft. by 500ft., and contains twelve hot mills, 
furnaces, shears, engines, &c., there being thus twenty hot mills 
intheplant. These twelve mills are driven by rope transmission from 
two cross-compound engines. 
travelling crane. 


This latter sum is not suffi- | 


| 


| 
| 


d works of the New Castle | operation the other is thrown out. The current is supplied to 


| 
| 


- By, 4 _At | are partly on one side and partly on the other side of the road 
one end of this building are the annealing furnaces, and there is a | but there is no trouble with: ihe eoukans device where the wires 


| 


with | now to be extended from the town to the railway station, 14 miles, 
| the town having refused to allow the construction of an electric 
by rope m | tramway on this road. Toe run of } mile is made in 45 seconds, 
In the building is a 20-ton electric | 
The new tin-house is 62ft. by 178ft., containing | 


twenty tinning stacks, making thirty-two in all. Adjoining this | 


are the new assorting house and the warehouse, which has power | carriages can be run, 
elevators. Patent tinning, branning and polishing machines are | carriage is practically noiseless, and is practically equal to a two- 
used. There are alsoincluded a carpenter shop, storehouses, scruff | horse omnibus, 

furnaces, and a grease re-boiling plant. The larger buildings are of | 


steel framework, with corrugated iron sheathing, and the tin-houses, 
warehouses, machine shop and smaller buildings are of brick. 
The plant is lighted by 120 arc lamps of 2000-candle power. 
railways have tracks into the works, and there are railway truck 
scales and loading platforms, so that ten cars can be loaded at once. 


from the Shenango River and Big Run Creek, being pumped through 
24in, mains to cisterns 30ft. diameter and thence to stand-pipes 
50ft. high. 

Raising an elevated railway.—Owing to the change of grade of 
one cf the railways at Chicago, it became necessary to raise an 


elevated railway crossing this line, the maximum elevation being | 
| These are arranged to be thrown on the Edison street service 
| after 6 p.m., or in case of a breakdown of either machine, 


about 6ft. 6in. The elevated railway has plate girder deck spans, 
supported on built-up steel columns, anchored to concrete founda- 
tions. Each pair of columns was surrounded by a timber framing, 
which carried the girders and rested on hydraulic jacks. The 
columns were loosened from their anchor bolts, and the structure 
was then raised, no span being raised more than 2in. at a time, 
blocking being then packed under the columns, At the middle of 
the work is a through truss bridge of 161ft. span, weighing 350 
tons, which crosces the railway below, and this had to be raised 
6ft. Work was commenced about a quarter of a mile from each 
end of the bridge, and carried on half way to the bridge, after 
which the bridge was raised and then the intermediate sections. 
At the ends of the work the columns were raised by putting cast 
iron packing plates under them. In other places the concrete 
piers were built up to the new elevation, or had brick piers built 
upon them up to the new elevation, the old columns being seated 
on these piers. Where streets were crossed, and the piers could 
not be ratsed above the ground, the columns were lengthened by 
splicicg sections on at the bottom, or, where the rise was con- 
siderable, building a steel truss about 6ft. high, which rested on 
the piers and carried the columns on the top chord or boom. The 
work was done in about two months, without any accident, and 
with no delay to traffic, though the trains run at intervals of four 
eight minutes, according to the time of day. No night work was 
one, 

Railway bridge at Quebec.—The project for a railway and road- 
way bridge across the St. Lawrence River at Quebec is again 
being brought forward, as the state of the market is very advan- 
tageous for letting contracts for the steel work. The width of the 
river is 2440ft, at its narrowest point a few miles above the city, 





| power plant of the new Clearing-house special attention had to be 
| paid to economising floor space, as the great part of the base- 
Four | ment is occupied by the immense steel vaults for storing 
| bullion, 
| cylinders 12in. by 12in., the first being directl ted to 

The water supply for the boilers and fire protection is obtained | po eating nt Aang ng 2 50k Rp msec rd 


Cope tron Rim. ends of the cantilevers will be 

2560ft.; beyond the cantilevers will 

be two rigid deck trusses of 320ft. 

span, and two abutment spans 

of 80ft. The bridge would do 

- away with the present expensive 

system of transfer of passengers 

and freight by steamers, and 

would connect the important lines 

} of the Canadian Pacific Railway, 

Oo the Grand Trunk Railway, and 
the Intercolonial Railway. 

Electric motors for heavy ma- 

chinery.— The machinery of the 

Farrel Foundry Company, manufacturers of rock crushers and 

similar heavy plant, is now driven by electric motors, current being 

supplied from a power plant operated by water power, three 


( The total length over the anchor 








Hatch Batten. 




















There are at the works 
two 75-kilowatt generators, which are used for about two months, 
when the excess flow at the dam is not enough to drive the entire 


The two 75-kilowatt generators are direct-connected to two steam 
engines, The electric pressure at the switchboard is 1000 volts, 
e three-wire system, and half the motors 
each motor works on a 500-volt circuit. 


wer each, 525 revolutions; five of 15-horse power, 312 revolu- 
tions ; five of 10-horse power, 325 revolutions, and some wall motors, 
They are all of the four-pole type, and most of them are located 
directly over the shop floor on platforms suspended from the roof 
trusses. Some are attached to the walls, and afew are on the main 
floor, placed close to the walls, Although the machines driven by 
these motors are subjected to beavy and fluctuating loads, the 
plant has given very satisfactory results, and no repairs to genera- 
tors or motors have been necessary during the eighteen months 
during which they have been in service. ‘Tho machinery in the 
roll shop was formerly driven by a steam engine of 250-horse 
power, while it is now driven by electric motors consuming 125 to 
The machinery in the machine shop is driven 
by six motors, on platforms suspended from the roof trusses, these 
motors ranging from 10 to en power. The machines are 
driven by belting from the pulleys on the motor shafts, 

Electric omnibus.—There is now in operation at Greenwich an 
electric omnibus which runs on the main road, without rails, but 
is supplied with current from an overhead wire, and while such a 
system is not of very general application it is thought that there are 
many cases in which such a service can be successfully installed to 
replace horse omnibuses on country roads, as between a small town 
and a railway stationa few miles distant. Thecarriage was formerly 
driven by storage batteries. It is mounted on four wheels, having 
pneumatic tires, and the forward axle is driven by the motor, 
which is connected with the brake, so that as either one is put in 


two overhead trolley wires—one outgoing and one return wire—8in. 
apart, which are suspended from a third wire by triangular metal 
frames, The ‘‘trolley” device consists of a set of rollers running 


which passes over the top of a pole 


spring drum on the carriage. If the carriage crosses from side 
to side of the road the wire is paid out, the spring drum keeping it 
taut. The poles for the overhead wires are 150ft. apart, and they 


cross the road. The present distance is a quarter of a mile, but is 


but the object of the expsriment has been to obtain convenience 
rather than speed. The carriage can run in either direction, turn 
round, and move across the road to avoid other carriages. Two 
having trolleys on the two wires. The 


Power plant of the New York Clearing-house.—In arranging the 


In the engine-room are two steam engines, with 
40-kilowatt dynamo, the other to a 30-kilowatt dynamo. The 
large machine is wound for 120 volts, and furnishes current for the 
lighting system, while the smaller one, which runs at 220 volts, 
supplies the electric elevators with power. At the end of the 
room is a marble switchboard containing two Weston illuminated 
dial voltmeters, besides two ammeters of the same type, in addi- 
tion to the usual complement of feeder and main knife switches, 


For 
additional convenience a marble gauge board is provided, which 
can be seen from any part of the room, and which carries a boiler 
pressure gauge or back pressure gauge, besides a recording steam 
gauge and a Howard marine clock. The same lack of space is 
found in the boiler-room, which is partially separated from the 
engine-room by an iron partition, and many expedients have been 
adopted to accommodate all the necessary machinery. Steam is 
supplied from a battery of two Babcock-Wilcox water-tube boilers 
of 100-horse power capacity, while a vertical water-tube boiler 
is provided to be used in case of emergency, or when either 
of the other boilers is being ii ted. Just beyond the boilers 
is a large blow-off tank, into which steam and refase from 
the boilers may be blown and then emptied into the sewer by a 
Worthington pump. There being no room for a coal bin on the 
floor, an iron coal bunker is suspended from the ceiling and com- 
municates with the sidewalk by a manhole, A spout delivers the 
coal to a barrow only a few feet from the boiler doors, and the 
handling of the coal is done in an economical and cleanly manner, 
The feed water, after passing through a Berryman heater, is 
delivered to the boilers by two Worthington pumps, and the water 
which is supplied to the building is fed to a large tank on the 
roof by another Worthington pump of larger capacity, which is 
operated automatically by a pilot valve. Both the direct and 
indirect systems of heating are employed, the former by exhaust 
steam from the boilers, the latter by air supplied by a pair of 
Sturtevant blowers run by an auxiliary engine, and heated during 


—_—_—: 
elevators and an Otis passenger elevator, o 
the Leonard system. One freight elevator Page| . 
transferring bullion from the sidewalk to the Clearing. ~ 
vaults; another delivers bullion from the sidewalk to th 
vaults of the Chase Bank, also located in the basomen® 
while a third connects the vaults with the bank offices, The q cal 
of both the — and boiler-rooms are laid in white tile which 
assists materially in obtaining the — cleanliness and neal: 
ness, The building is wired throughout on the three-wire system 
and each of the five floors is equipped with a slate-lined junction 
box having the terminals completely fused and fitted with emall 
knife switches for controlling the main circuits. The system ; 
arranged at the switchboard to be run on the two-wire plan when 
fed from the dynamo, but in case of emergency or after 6 p.m 
night the Edison street service may be thrown on, restoring it to 
its original form. Over 1200 incandescent lamps are installeg 
throughout the building, although the maximum load rare} 
exceeds 500. Some beautiful lighting effects are obtained cme 
cially in the dome of the exchange room and in the directory 
room. In the former a circle of 190 lights is arranged, divideq 
into sections, and operated by magnetic cut-outs. The latter 
room is lighted by a skylight of yellow stained glass, within which 
are sixty-eight incandescent lamps. There are, in addition, the 
same number of lights arranged in groups of five, depending from 
brass fixtures, and likewise controlled by magnetic cut-outs, 











THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change at Birmingham to-day—Thursday—a fair aggregate 

of business was moving, and manufacturers reported satisfactory 

inquiries for early supplies. There is still enough work on most 
books to keep the men employed to the end of the ensuing month, 

In the pig iron trade an ave turnover is reported at about 
the July prices, Forge iron is being delivered in larger quantities 
owing to the hot weather no longer interrupting the work of the 
puddlers, and as most of the present deliveries are on contracts 
entered into last quarter-day, when prices were firm on ths 
prospect of the advance of furnacemen’s wages which subsequently 
took place, smelters are well situated. In both the Staffordshire 
and Midland districts pig iron stocks continue much lower 
than usual, and as the make is not being increased, continued good 
values for pig iron are looked forward to Staffordshire cold Fest 
all-mine forge was 883, 6d., and hot-air part-mine 453. to 47s, 64, 
and on both these qualities 53. per ton more is asked for foundry, 
Hot-air all-mine forge was 523. 6d. to 57s. 6d.; and common cinder 
forge, 383. to 39s.; and to these prices an extra 23. 6d. has to be 
added for foundry. Northamptonshire forge was 42s. to 43:,; 
Derbyshire and North Staffordshire, 44s, to 453., and Lincolnshire 
gray forge 46s, 7d. 

The district steel works are kept exceptionally well employed 
with an increasing output and well sustained prices. Steel angles 
and girders were quoted to-day at £6 15s. for light and £6 for 
heavy sections. Steel sheets were £7 53. and upwards, cold 
rolled sheets being £10 103. Blooms and billets of Bassemer make 
were £4 12s. 6d. to £4 16s,, and Siemens billets £5, Besssemer 
bars were £6 to £6 53., and Siemens steel bara £6 5s. to £6 103, 
Bessemer plates delivered at stations were £6 15s, 

Prices in the sheet iron trade continue unremunerative, but both 
plain and galvanised sheets are somewhat firmer than a fortnight 
or so back, Indeed ordinary black doubles were to-day quoted 
£6 10s. and even £6 153., but sellers could not get their prices, 
and were glad to take £6 7s. 6d., while many were sold at £6 5, 
singles being £6, and lattens £753, Sheet makers, however, do 
not seem to have quite lost heart, as repairs and extensions are 
taking place in various parts of the district, including Oldbury, 
Bilston, and Tipton. 

Galvanised sheets are being ordered for Australia and South 
Africa, and Burmah is also taking considerable quantities of 
common galvanised sheets. Galvanised sheet prices, however, have 
very seldom been so low as at — 24 gauge sheets being now 
quoted at £9 10s. to £9 12s, 6d. f.o.b. Liverpool. Other finished 
iron was quoted :—Nail rod, £6 10s. to £6 153.; ship plates, hoop 
iron, and fine strip, £6 103.; boiler plates, £8 103.; angles, £6 to 
£6 5s.; tube strip, £5 15s.; and stamping sheets, £9 103. to £10, 

The marked bar firms though firm at £7 10s. are short of orders, 
and to-day were without much demand, They bave had a good 
many engineer orders postponed owing to the strike now in its 
seventh week. Merchant bars were steady at £6 10s, to £6 12s. 6s, 
Unmarked iron is quoted £5 15s, to £6 5s., but though the 
associated firms still hold to £5 153. as a minimum, middlemen 
are doing a very large trade at £5 12s. 6d. 

The engineers and machinists are well situated for orders, and 
further inquiries are coming in on behalf of electric plant and 
steam pumps. There are good demands for engineers’ and 
machinists’ tools, files, &c. 

At to-day’s market it was reported that there was little or no 

expression at present in the local coal trade. Black Country coal 
was selling at 8s. 6d. to 10s, 6d. for works lumps, while rough 
slack was 5s. 6d. to 6s, at the pits. 
As briefly reported in these notes last week, the 
shafts at Bromley, near P tt, was d last week. If 
the sinking turns out well it is expected that the shafts will strike 
the “ten-yard” measure which has made Dudley famous among 
the coalfields of the world. The ‘‘ten-yard ” coal is invaluable for 
iron-making on account of its purity from sulphur, &c. The quoted 
price to day is 93, 6d. to 10s. per ton. The thick coal between 
Dadley and West Bromwich is still very far from exhausted, 
and near the “ Wren’s Nest” on Earl Dudley’s estate the measure 
crops out close to the surface, and the coal is simply quarried out. 
It is being remarked in thisdistrict that never before in the history 
of the raw iron trade has so much adhesion existed among makers as 
that which is resulting from the Lincolnshire Blast-furnace Owners’ 
Association, started when merchants were ruining the market by 
underselling. The Association is keeping up prices in a manner 
more acceptable to the trade than at any other date, There are 
fifteen furnaces blowing out of twenty-one built, and all are included 
inthecombination. Grey forge pigs are selling at 463, 7d. delivered, 
and foundries 50s. 
The British Electric Traction Company has taken over the 
a ment made by the Electric Construction Company with the 
North Staffordshire Tramways Company for the electrical equip- 
ment and working of these tramways. 
Owing to the difference between the United States naval author- 
ities and the armour plate manufacturers as to the price to be 
paid for the latter’s product, an American Commission is expected 
shortly in this country to investigate the construction of armour 
plate, with a view to the setting up of a Government establishment 
in the States. The Commission consists of Commodore J. A. 
Howell, of the L2ague Island Yard ; Captain A. H. McCormack, 
of the Norfolk Navy Yard-; Chief Engineer J. H. Perry; civil 
engineer M. T. Endicott; and others, The machine toolmakers 
may profit by orders for the immense shapers and planers used in 
finishing the plates, the cost of some of these machines ranning 
into five figures, 


sinking of two 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


ALTHOUGH the exceptional lowness of stocks in the principal 
pag reg centres still enables makers to hold with steadiness 
to prices, there is no dieguising the fact that the general position 





the cold weather by passing through a series of steam coils. The 
lift or elevator service consists of three Otis electric freight 


of the iron market is at length being seriously affected by the 
continued and extending engineering trades’ lock-out and strike. 
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E is further buying on the pet of consumers steadily 
N = only “but deliveries on account of contracts are being largely 
bs a iad and although makers for the present are under no 
sus “ necessity to press sales, it is only a question of time as to 
or 100 they can hold on, The recent failure of the Lincolnshire 
b ate bring up their low official basis prices may be taken as an 
indication that the outlook at any rate is not considered satisfactory, 
in r as foundries, which are not involved in the dispute, and have 
an erally been kept fairly going, begin to feel the inevitable 
ore ts of the stoppage of works in the engineering shops, there 
- of necessity follow a further and important cessation of 
mnt jrements from consumers, which cannot but have its effect 
= rices, This forecast of the probable course of the market 
by f seal based on the supposition that the engineering strike 
; a by any means prion | the end. So far as employers are 
saeerned with their os widening combination, it is not 
fikel that they are at all meditating anything approaching sub- 
a. In fact, no pro of any sort whatever have so far 
manated from their Federation. On the other hand, the local 
wades union representatives in this district are to all outward 
nces as determined as ever to fight on to the end, and, in 


tet, declare that their position financially is improving rather 
than otherwise. 
an ot fancheater Iron Market on Tuesday, although moderately 


d, was again characterised all through by only a very slow 
pag oither raw or manufactured material The feeling of 
uncertainty with regard to the future, to which I have referred in 

revious reports, still operates against buying beyond the most 
ressing requirements, which for the most part are small, and the 

ition generally remains one of waiting further developments, 
makers preferring to go on with what orders they have without 
attempting to force business at lower figures, whilst merchants 
apparently do not see any sufficiently tempting opening for specula- 
tive enterprise. In pig iron business during the past week has 
been mainly restricted to comparatively small quantities, upon 
which the prices obtainable have shown no materially quotable 
change from those ruling last week. Foundry qualities occupy 
the strongest position, and the only indication of weakness is that 
Lincolnshire makers are not able to hold out for more than 6d., 
where they were previously asking about 1s, above the minimum 
rates, Lancashire foundry is still quoted 48s, 6d., less 24 ; Lincoln- 
shire averages 44s, 6d. to 45s., and Derbyshire 46s. 6d. to 47s. net 
delivered Manchester. Forge qualities, however, are subject to 
some ion where busi is to be got; delivered in the 
principal finished iron-making centres, local makers are taking about 
44s, 6d., less 24, and Lincolnshire is obtainable at about 43s. net. 
There is, however, very little doing really to test prices. Outside 
brands offering here are also quoted at late rates, but the tone is not 
quite so firm, and American pig iron is likely very shortly to become 
an important factor in determining prices. Delivered by rai] Man- 
chester-named brands of Middlesbrough foundry are quoted 49s, 4d. 
to 49s, 7d., with open brands obtainable at about 49s, Scotch 
jron remains at about 46s, 6d. to 46s, 94. for Eglinton and Glen- 
ock at the ports, and 49s. at Manchester Docks. Middles- 
brough iron at docks is now quoted 47s, 9d., and for the limited 
quantity of American iron lying there sellers are asking 47s.; 
some fairly large consignments are, however, on the way, and 
there are sellers at as low as 453. tu 46s. for delivery next month. 

In finished iron makers are generally still — well supplied 
with orders to keep them going, and although | bars might be 
bought as low as £5 123. 6d., the general quotation remains at 
£5 15s., with North Staffordshire qualities still averaging 
£5 17s. 6d. to £6 2s, 6d., delivered in this district, Sheets 
remain at about £6 15s. to £7, and association list rates for hoops 
at £6 10s, for random to £6 15s, for special cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment. 

A continued slack tone is reported in the steel trade, and prices 
are weak. For ordinary foundry hematites, 56s, 6d., less 24, is 
only obtainable with difficulty, whilst local steel billets are 
nominally quoted £4 6s. 3d. net cash. Steel bars can be bought 
at £6 to £6 2s, 6d.; common plates, £5 10s. to £5 12s, 6d.; and 
boiler-plates about £6 2s. 6d., delivered here, 

During the past week there has been a further important ex- 
tension of the engineering trade lock-out in this district, the 
manufacturing centres of Burnley and Colne having joined in the 
movement, whilst it is also expected that the commencement of 
the lock-out by the locomotive builders in Scotland will be 
followed by the accession to the Employers’ Federation in this 
district of the only important locomotive building concern in 
Lancashire which has hitherto held aloof. So far as the Man- 
chester district is concerned there is no further development, and 
it is not considered at all likely that the three or four really 
important engineering establishments that are outside the move- 
ment will join in the lock-out, whilst with regard-to a number 
of the smaller engineering concerns which continue working, not 
much importance is attached to their accession or otherwise by 
the Federation. With regard to the general business position in 
this immediate district, this also remains practically unchanged. 
As agian. reported, only one or two firms have made any 
really serious effort to secure workmen from other districts, to 
replace those who have gone out, and in these instances there has 
been a good deal of commotion with the trades unionists on strike, 
which has resulted in a considerable number of the men who have 
been secured being drawn out. Most of the leading engineering 
concerns seem content to go on with such labour as they have, 
including foremen, apprentices, and a few non-unionists, and when 
they have finished orders in hand, to close down their works 
altogether until the — is ended. This, of course, means that 
a large quantity of work is being lost by local engineering firms, 
and not only for the general engineering trades of the district, 
but also for the workmen themselves, the outlook, when a settle- 
ment is eventually come to, is anything but a satisfactory one. 
An ingeniously designed lamp for street lighting and outside 
illumination U swraee is being introduced by Messrs. Baxendale 
and Co., of Manchester. This lamp, which is the Loftus patent, 
is constructed with compound curved panes, and these are so 
focussed as tly to increase the light given out, as compared 
with the ordinary pattern street lamps with flat panes. The con- 
sumption of gas in the Loftus lamps is no greater than in those of 
the usual type, and the arrangement can be fitted to the ordinary 
lamp pillars, I understand that the firm are at present negotiat- 
ing for the supply of these lamps to several of the leading 
corporations, 
., A new acid cement, which, if it effects all that is claimed for 
it, cannot but be very serviceable for a variety of engineering and 
other purposes, is being brought out by House’s Cement Company, 
of Liverpool. This cement is specially adapted for use where the 
influence of sea or fresh water, oils, sulphuric acid, tar, ammonia, 
heat, and atmospheric changes have to be withstood, and will 
— any degree of heat up to 1200 deg. Fah. Itis useful for 
ining tanks containing tar, benzine, &c., whilst it is ‘intended to 
entirely supersede Portland cement and iron borings. 

Perhaps, if there has been one feature more noticeable than 
another in connection with the periodical meetings of the Man- 
chester Ship Canal shareholders, it has been the unquestioning 
a shown in the management of this important under- 
Mr At the Le ng meeting held this week, at which 

r. J. K, Bythill, the chairman and managing director, was 
scarcely in a position to present a report that could be regarded 
as mage there was, however, a good deal of unfavourable 
— with regard to the management, whilst a question 
Which has been for a long time mooted—that of convert- 
Ie the undertaking into a public trust — was also discussed. 

Ase not ry « however, the management which came in for 
th. icism, but the want of support which the canal received from 
I e Manchester a gt merchants was a matter of strong comment, 

Were notes I have referred to important work in progress on 

canal for provid the requisite means for dealing with 





satisfactory footing, and which must be first provided before 
importers and exporters can be expected to make the fullest 
possible ag of the improved method of transport which the canal 
can supply. 

In the coal trade there is perhaps some slight improvement in 
the demand for the better qualities suitable for house-fire purposes ; 
but beyond this business continues in a depressed and unsatisfac- 
tory condition, with four days still about the full average that the 
pits are working, and stocks accumulating at most of the collieries. 
The stoppage of works throughout the district, in consequence of 
the engineering dispute, is came to make itself more felt in 
lessened requirements for steam and forge p’ , and common 
round coals are hanging upon the market, with prices difficult to 
maintain ; but there is no actually quotable giving way, and 
6s. represents about an average figure for ordinary steam 
and forge coal at the pit mouth. The holidays in the 
manufacturing districts, coupled with the lock-out at the 
principal machine-making establishments, are necessarily restrict- 
ing the demand for — fuel, and notwithstanding the very 
limited output of slack, supplies are more plentiful in some 
quarters, with stocks here and there accumulating. There is, how- 
ever, no real pressure of excessive supplies on the market, and 
ager are steady at about 4s. 6d, to 4s, 9d. for the better qualities ; 

. 9d, to 4s, 3d, for medium ; and 3s, to 3s. 6d. for common sorts 
at the pit mouth. 

For shipment there has been less doing, but prices are unaltered, 
ordinary steam coal fetching from 7s, 6d. to 7s. 9d., delivered 
Mersey ports. 

Barrow.—The business doing in hematite qualities of pig iron is 
quieter in tone and smaller in volume than of late, the effect of the 
engineers’ dispute now being felt from direct as well as from 
indirect sources, It is quite clear there will be a lessened demand 
for hematite pig iron, as the industries dependent upon engineers 
are beginning to find it necessary to stop work. Thus not only will 
less metal be required in engineering shops proper, but there will 
be restricted consumption of Bessemer pig iron in many other 
ways, The consequence of this position is being shown in a lower 
range of values now ruling. Makers quote 48s. 6d. to 50s. 6d. per 
ton net, f.o.b., for parcels of mixed Bessemer numbers; while 
warrant iron is at 47s. 2d. net cash sellers, buyers 47s. ld. Stocks 
of metal are steadily held, and very little business has been done 
in them during the week. 

There is a steady business doing in iron ore, and the demand for 
good ordinary sorts is well maintained. Prices are steady at 
lls. per ton, The consumption of Spanish ores is still proceeding 
on @ comparatively large scale, and prices are steady at Mas, 9d. to 
15s. 6d. per ton net, at West Coast ports. A small tonnage of Irish 
brown ore is also regularly used for mixing purposes. 

The steel trade shows no variation. he demand has not 
improved for heavy rails, but there is still a fairly satisfactory 
inquiry, The market, however, shows depression, and prices are 
easier in rua . Heavy rails are at £4 7s, 6d. per ton, 
Makers are still well sold forward. Light rails are quiet. Tram 
rails in small inquiry. Colliery sections are not asked for. The 
plate mills are all busily employed, and orders are well held. The 
demand for shipbuilding material is fairly maintained, but it is 
understood that the arrangements for closing down the mills at 
Barrow are still in progress. Billets, hoops, and merchant steel 
generally are in good demand. Heavy steel castings are in full 
request. 

Shipbuilders are now better off for orders, and are expecting 
new work, as aresult of negotiations which have been going on for 
some time. H.M.S. ‘Amphitrite first-class cruiser, Suilding at 
Barrow, will probably be launched this year. The keel is being 
laid for the new battleship H.M.S. Vengeance, and the four 
torpedo boat destroyers building at Barrow are about to prozeed 
on their official trials. 

Coal is quiet ; coke steady and in | consumption. 

Shipping at West Coast ports is still fairly brisk. The exports 
last week of pig iron were 11,447 tons and of steel 10,661 tons ; 
corresponding week last year, pig iron 8990 tons, steel 5919 ; increase 
pig iron 2457 tons, increase steel 4742 tons. Shipments this year, 
pig iron 284,458 tons, steel 297,178 tons ; corresponding period 
last year, Pig iron 211,691 tons, steel 332,608 tons ; increase pig 
iron, 72,767 tons ; decrease steel, 35,430 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade in this district is almost at a standstill, the 
demand for both manufacturing and house coal having fallen off 
very considerably. As the work is decreasing every day the 
decline will, of course, be felt more and more. 

The pits which produce house coal are only working three days 
a week, and even then the sidings and pit heads are becoming 
choked, Prices have been lowered considerably to effect sales of 
this class of coal. 

The demand for gas and steam coal is fairly steady, and taking 
the condition of affairs on the whole, trade is not so very much 
— by the strike, many of the pits making about five days per 
week, 

The tonnage forwarded to London is lower than before this 
season, the Midland taking a fair quantity from some of the local 


pits. 

The better qualities of fuel are in the greatest demand. Values 
are about the same, except where sales have to be effected. Best 
Silkstones are at 7s. 6d. to 83. 3d. per ton ; ordinary, from 6s. 9d. 
per ton; Barnsley House are from 7s, 3d. to 7s, 9d. per ton; 
seconds, from 7s. per ton; thin seam coal, from 5s. to 5s. 6d. 

r ton. The demand for steam coal for export is good, the 

umber ports taking a good tonnage of both best and lower 
qualities. Prices are:—Barnsley hards, 7s. to 7s. 6d. per ton ; 
seconds, from 7s. per ton ; gas coal, 7s. to 8s. per ton. Engine 
fuel :—Nuts, from 5s. to 6s. per ton ; screened slack, from 3s, 3d. 
per ton ; pit slack, from ls. 6d, to 2s, 6d. per ton. 

The business done in coke still remains good, although there is a 
little falling off in the requirements from the Northampton and 
North Lincolnshire districts, on account of the engineers’ strike. 
Prices are:—Ordinary, from 9s, to 10s. per ton; best washed coke, 
from lls. to 12s, 6d. ton. The steel works still remain well 
oar and the foundries and boiler works are also well off for 
work, 

Messrs, Vickers, Sons, and Co., Ltd., had a very successful trial 
at Shoeburyness on Thursday last of a nickel steel Harveyed 
armour plate 11}}in. thick, measuring 10 x 7, and backed with 
12in. of oak. The trial was most satisfactory, the condition of the 
plate after two shots had been fired being so good that it was 
decided to fire the third shot with a velocity of 1860 foot-seconds, 
the penetration being only 24in., as compared with a penetration 
of 28in. in the first shot, with no cracks, the projectile being 
broken to pieces, and one of 23in, in the second shot, with prac- 
tically the same result. The gun was a 12in. B.L., firing Holtzer 
projectiles of 7141b, The plate was accepted as having fulfilled 
everything required. 

Since last week both Messrs. Cammell and Co, and Messrs, 
Thos. Firth and Sons have given notices to 25 per cent. of the 
Union men in their employ. The notices expire on the 28th. The 
position of affairs otherwise remains unch: . 

The edge tool forgers have struck work, which means about 300 
will be unemployed. The cause of the dispute is that the men 
desire a revised price list, Some of the firms have acceded to the 
request, but the remainder are holding out. Altogether it is 
only a small matter, and will no doubt be settled before the week 
is out, 

There is not much doing in the lighter trades, and prices have to 
be cut very low to secure orders on account of the great com- 


had purchased the works of Messrs. Robert Sorby and Sons, 
Limited, in Carver-street, and intended to erect new premises there, 
Messrs, Sorby are now engaged on a similar plan, and are building 
a new factory in Trafalgar-street for all branches of their trade 
but the forging of edge tools, for which there is ample room in 
Rockingham-street, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE iron market is rather quiet this week, and has not exhibited 
the animation that was expected to follow last week’s local holidays. 
Nevertheless the tone of business is sanguine, and the improvement 
in prices and demand that is usual at this time of the year in the 
pig iron trade will, it is thought, be experienced, notwithstanding 
the labour difficulties, though the stoppage in the engineering 
industry is now having a markedly unfavourable effect upon some 
branches of the steel trade ; indeed, one of the leading plate-making 
works on Tees-side which was idle all last week for the local race 
holidays only resumed operations on Wednesday of this week, and 
can still only manage to produce half their full output ; indeed, 
work is less regular with them than it has been for the last two 
years. The local consumption of hematite pig iron has been 
reduced, as it is the steel plate and angle manufactories which 
require this kind of pig iron, that feel the influence of the engi- 
neers’ strike most keenly, and there is no increase in the exports of 
hematite to counterbalance the falling off in local requirements. 
The position of makers of hematite pig iron is not nearly so satis- 
factory as that of producers of ordinary Cleveland iron ; in fact, 
the latter do not experience any inconvenience from the labour 
difficulties, as the increase in the exports makes up for any little 
decrease there may be on home account. 

The exports of pig iron from the Cleveland district are very 
good this month ; they are considerably in excess of those of 
month, and are above the average for August ; in fact, they promise 
to exceed a hundred thousand tons. Up to the 25th they were 
87,436 tons, as compared with 74,271 tons last month, and 88,649 
tons in August, 1896. The stock of Cleveland pig iron in Connal’s 
warrant stores continues to decline, though not so rapidly as for 
several months past, and the quantity held on the 25th was 85,992 
tons, a decrease of 13,804 tons this month. Of hematite pig iron 
56,774 tons were held ; decrease for month, 2017 tons. 

Prices of pig iron are very well maintained, makers and 
merchants quoting the same figures, as merchants no longer see 
their way to undersell producers, as stocks are comparatively 
small, and, moreover, it will not pay to buy warrants to carry out 
contracts, seeing that they are as dear as makers’ iron. No.3 _ 
Cleveland pig iron for prompt f.o.b. delivery has all this week con- ' 
tinued at 403. 9d. per ton, and that figure has ruled for more than 
a fortnight, sellers being fully able to hold their own. Where, 
however, specified brands have been required, 41s. has had to be 
paid. That price will be given for September and October 
deliveries, and this premium would indicate the sanguine views of 
buyers as to the early future. No. 1 Cleveland pig iron is at 
42s, 6d.; No. 4 foundry, 40s.; grey forge, 393. 6d. to 393. 74d.; and 
mottled and white 39s. 3d.; all for early delivery. 

Mixed numbers of East Coast hematite iron are firm at 49s, per 
ton, No. 1 being at 503., and forge at 46s. 6d. The cost of pro- 
duction is rising, as foreign ore is becoming dearer, this being 
because of the advancing freights, which latter are increasing on 
account of the ‘‘ boom” in the grain market, and the likelihood of 
active employment for steamers. Rubio ore is quoted 14s, per 
ton, delivered Tees or Tyne, and it is difficult to see where the 
profit for the ore merchant comes in. The men employed by 
Messrs. Bolckow, Vaughan, and Co. in discharging ore vessels at 
Eston Jetty have been on strike for a halfpenny per ton advance, 
and the firm granting them half their demand, work has been 
resumed this week. On behalf of the Poor Law Guardians the 
Cleveland ironstone mines are being revalued. 

The question of the eight hours day at the blast furnaces is still 
unsettled. A short time ago reports were drawn up by Mr. 
Carlton, the men’s secretary, showing how the change from twelve- 
hour shifts could be carried out at each works, and the men are in 
some cases impatient that the employers have not taken these 
reports into consideration earlier. At some works they threaten 
to cease Sunday labour forthwith if the matter is not taken up 
by the masters at once. It is expected that the holidays being 
over, the makers will within a short time have a conference with 
the men’s delegates. There is this to be taken into considera- 
tion, that the men’s association represent only about half of those 
employed at the furnaces, and further, many of the men are 
themselves not favourable to the change, which will mean for a 
considerable number a decrease of their earnings. There is no 
doubt that at the same time it will increase the cost of pro- 
duction for the employers, and at a time when foreign competi- 
tion is becoming keener. 

The finished iron and steel industries are generally well occupied, 
but there is undoubtedly a lull in the distribution of fresh orders, 
which is due in a great measure to the uncertainty caused by the 
labour difficulty in the engineering trade. Prices, except for steel 
plates, are firm, Steel ship plates can be bought at £5, though 
iron ship plates realise £5 iy 6d., less 24 per cent. f.c.t. There is 
less competition in angles than in plates, as the producers are 
fewer, and more fully supplied with work. Some of the plate 
makers on account of the strike have been asked to postpone the 
execution of orders they have on their books for ship plates, as 
work is not being proceeded with so fully at the shipyards; in fact, 
some of the builders have determined not to launch any more 
vessels until the strike is over, as they cannot get them engined. 
Common iron bars are steady at £5 5s., less 24 per cent. f.o.t. 
Railmakers are well occupied, but fresh orders are scarce, and it 
is difficult to say what the real price is which producers would take, 
but they generally ask £4 10s. net at works for heavy steel rails. 
The Tyne Pontoons and Dry Docks Company, Limited, at the 
thirteenth annual meeting declared a 5 per cent. dividend free of 
income tax. The average dividend paid by this company since it 
was established has been 6 per cent. 

The River Tyne Commissioners have under consideration schemes 
for the reconstruction of the North Pier at the mouth of the river, 
which was so seriously damaged by the gales of last winter that a 
— of it will have to be rebuilt altogether and on different lines, 

ey have called in experts, who recommended a scheme which is 
estimated to cost £300,000, but the Commissioners are divided in 
opinion whether to adopt this or a plan locally devised, the cost of 
which will be considerably less. In the meantime, something wi 
be done to prevent further damage to the structure. 

The coal trade is showing much animation, especially in the 
steam and gas coal branches, and coalmasters have all they can 
do to meet the requirements, especially on shipping account, These 
departments, in fact, are brisker than they have been for several 
years, and prices are tending upwards. The Durham miners have 
got an advance of wages, the first for some years, and the North- 
umberland miners are likewise agitating for an advance, part of 
which the employers would without doubt grant, but they decline 
on principle to discuss this question of wages while there is a strike 
going on at the Bedlington Colliery. In consequence of this atti- 
tude, some of the men threaten to bring about a county strike. 
The officials of the Miners’ Association have endeavoured to per- 
saade the Bedlington men to sink their differences and go back to 
work, so that the general wages question may be taken up, but 
the Bedlington men remain obdurate, and a general strike is on 
the cards. The Bedlington dispute is only a small matter itself. _ 

The directors of the South Hetton Coal Company, in their half, 
yearly report, recommend a dividend at the rate of 10 per cent. 
per annum, adding £6000 to the special reserve fund, £1000 to the 
reserve for discounts and bad debts, and leaving a balance of 
£4726 to be carried forward. 
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Last week I mentioned that Messrs, Harrison Bros, and Howson 


At the Brancepeth, Colliery the coke men have handed in their 
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notices, because they want to be paid by tonnage instead of by the 
number of ovens loaded. The men say the employers have the 
ovens overloaded under the present system. 

The price of best Northumberland steam coal is 83. 9d. per ton 
f.o.b., and small 33. 6d. to 3s.°9d., while best gas coal is 7s. 9d. 
f.o.b. Coke is in good request, and the increased shipping busi- 
ness makes up for any decline in local demands, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been depressed this week, 
there being comparatively little doing in warrants. Buyers of pig 
iron are not operating at present except for the most pressing 
immediate wants, and there is no inducement for speculators to 
enter into any engagements pending the uncertainty that prevails 
as to the probable issue cf the lock-out. A comparatively 
moderate business has been done in Svotch warrants from 44:. 64. 
to 443, 3d. cash, and 443. 84. to 44s.5d. one month. There has been 
hardly any inquiry for ordinary Cleveland iron, asmall quantity of 
which has changed hands at 40s, 85d. to 40s. 641. cash, with scarcely 
any inquiry for future delivery. Cumberland hematite has sold 
from 47s. 14d. to 47s. 1d.cash. Purchasers are notin the market to 
any extent for future delivery, as they are not sure when they might 
have to stop the manufacture of steel, at least foratime. There 
has been practi¢ally no inquiry for Middlesbrough hematite. The 
tone of the warrant market, as a whole, is very unsatisfactory. 
Brokers attend regularly, and are more than half the day in a 
state of enforced idleness, 

There are 35 furnaces making crdinary, 38 hematite, and six 
basic iron, the total of 79 thus in operation in Scotland comparing 
with 77 at this time Jast year. Since last report the stock of 
pig iron in Glasgow warraut stores shows a reduction of about 
600 tons. 

Tae gradual decline in ths last two or three’weeks in the prices 
of d ftfsrent classes of iron has been followed areduction in Scotch 
made hematite pigs, which are now quoted by merchants at 
50s. 61., delivered on railway tracks at the steel worke, 

Scotch makers’ pig iron is quoted f.o.b. as follows:—Govan and 
Monkland, Nos. 1, at Glasgow, 45s, 61.; No. 3, 45:.; Wishaw and 
Carnbroe, Nos. 1, 45s, 9d.; No. 3, 45s, 3d.; Clyde, No. 1, 50s.; 
No, 3, 47s.; Gartsherrie, Sammerlee, and Calder, No. 1, 51s.; 
No. 3, 47s. 6d.; Coltness, No. 1, 51s, 94.; No. 3, 483.; Glen- 
garnock at Ardrossan, No. 1, 503. 61.; No. 3, 45s.; Eglinton, 
No, 1, 473.; No. 3, 453.; Da'mellington at Ayr, No. 1, 47s.; No. 3, 
45s. 6d.; Shotts at Leith, No. 1, 51s. 61.; No. 3, 49s.; Carron 
at Grangemouth, No. 1, 5ls. 6d.; No. 3, 483. per ton. 

The shipments cf pig iron from the Scottish ports in the past 
week amounted to 5358 tons, compared with 5800 tons ia the corre- 
sponding week of last year. There was dispatched to Canada 
85 tons, South America 10, India 365, Australia 360, Italy 30, 
Germany 528, Russia 165, Holland 575, Bsalgium 101, Spain 20, 
other countries 78, the coastwise shipments being 2621, compared 
with 2203 tons in the corresponding week of last year. 

There is a good deal of unrest among different classes of work- 
men, some of whom have been pres:ing for excessive advances of 
wages, At Giengarnock the steel workers made a demand for 
15 per cent., and the engineers for 20 per cent. on their wages. 
Tne locomotive men asked for an increase of 15 per cent., and 
have now started work on 74 percent. advance. The demands 
of the other classes of workmen cannot be complied with, 
and last Satarday notices were posted intimating that the works 
would be closed in fourteen days. It is to be hoped that ere the 
notices expire, the men may display a more reasonable state of 
mind. Tne people of Glengarnock may be said to be entirely 
dependent on these works, and, if the latter are closed, much 
saffering is likely to result. 

Founders are well employed on a variety of work. In the finished 
iron branches a good deal of activity still prevails, although 
manufacturers and merchants are constantly apprehensive of 
having their business curtailed by the lock-out. The steel works 
are in most cases fully employed. Some good contracts are 
reported to be in the market, 

fessrs. A. Rodger and Co., of Port Glasgow, have obtained 

orders to construct two steamers of 4200 tons carrying capacity 
each. Orders for four steamers of 5000 tons each have been 
placed with Messrs. Russell and Co., of the above-named town. 
Messrs. Wm. Hamilton and Co., also of Port Glasgow, are to 
construct a steamer of 1600 tons gross for Danish owners. The 
London and Glasgow Eagineering and Iron Shipbuilding Company 
has contracted to build two twin-screw gunboats for the British 
Government. Messrs. William Denny and Brothers, of Dumbarton, 
— orders to build a twin-screw steamer for the Irish Channel 
e. 

There appears to be more irregularity that usual in the coal 
trade. For household coals the demand is not adequate to carry- 
ing off the supply at present, and it is reported that shippers are 
obtaiaing supplies of the better qualities of coal of this description 
at rather easier prices. There is a fair demand for splint coal at 
former prices, and main coal also meets with a good demand, 
Steam coal and furnace qualities, including all kinds of dross, meet 
with a ready sale. Main coal is quoted f.o.b. at Glasgow 63. 9d., 
splint 7s. to 7s. 3d., ell 7s. to 7s, 6d., and steam 83. to 83, 3d. per 
ton. The total shipments of coal from Scottish ports in the past 
week were 175,425 tons, compared with 193,132 tons in the pre- 
ceding week, and 190,652 tons in the corresponding week of last 
year. In Fifeshire the coal trade bas displayed a good deal of 
activity. Prices are steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In the steam coal trade last week there was a continuance of 
the quiet character noted of late, and though substantial cargoes 
were dispatched from Cardiff, most of them were, as stated 
on ’Change, on contract account, or in the execution of orders 
booked some weeks ago. Newport totals were about an average, 
but Swansea showed a brisker condition of things, and in its 
recorded increase of 10,000 tons in the trade of the port, placed a 
substantial item for coal, no less than 41,000 tons. A good deal 
of this was for France, Italy, Germany, Chili, and Mexico, while a 
considerable number of steamers bunkered and was dispatched 
to American ports. One serious matter of discussion on em 
Cardiff, is the perceptible falling cff of late in the inquiries for 
foreign shipment, 

Later on, this week, I am glad to report a tendency towards 
improvement,tand mid-week best and second-class steam coals were 
much more in evidence. House coal has at length begun its 
upward progress. This has been accelerated by the rainy weather 
of late, and should it continue, the closing days of August will 
witness a fair resumption of business in this description of coal, 
On ’Caange, Cardiff, mid-week, there was a large amount of brisk- 
ness in small coals, steam particularly. Ciosing prices generally 
were as follows :—Best steam, 10s, 6d. to 11s.; seconds, 9s. 9d. to 
10s. 3d.; dry, 9s. 3d. to 93 6d.; best Monmouthshire, 9s. to 93, 3d.; 
seconds, 88, 9d. to 93.; best steam, small, 63, 3d. to 63, 6d.; 
seconds, 5:, 9d. to 63.; inferior, 5s. 34. to 5s. 6d. House coals are 
selling at the following rates :—Best, 93. to 9a. 6d.; No. 3 Rhondda, 
103. 94.; brush, 93, 3d. to 93. 6d.; small, 8s, No. 2 Rhondda, 
83. to 8s. 3d.; through, 6s, 9d. to 7s.; small, 5s. 6d. to 5s, 9d, 
The tendency of all kinds of house coal is upwards. Swansea 
quotations :—Anthracite, best, 11s. to 11s. 6d.; seconds, 9s, 6d, to 
10s, 6d.; ordinary, 8s. 6d. to 93, Steam, 9s. 6d. to 10s.; seconds, 
8s, to 9s.; small from 5s. House coal: Rhondda, No. 3, 10s, to 


An important meeting of the Board of Management of the 
Miners’ Provident Society was held in Cardiff on Saturday, Mr. 
Tylor, chairman of the Finance Committee, presiding, when it was 
decided to issue a stat t to the bers on the position the 
Society stands with regard to the Workmen’s Compensation Act. 
The ‘‘statement” is a long and interesting one, too lengthy to 
quote, as it begins with a survey of the Society’s history, and 
brings it down to the present time. The statement then extends 
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itself into due consideration of the courses open for adoption, both 
by employers and employed, and notes favourably the view of 
mutual concession advocated by Sir W. T. Lewis, and which the 
existence and prosperity of the Society have so well demonstrated. 
The final paragraph intimates that, in the course of a few months, 
all parties will have had time to understand the provisions of the 
Act, and to consider whether it will be worth their while to 
endeavour to continue the operations of a Society under a new 
apportionment of contributions, sanctioned by the Government 
official for the purpose. In the meantime the Board will obtain the 
requisite statistics, and ascertain what steps will be necessary to 
continue the beneficent work which has so long been carried on 
by the miners’ societies of the kingdom, and nowhere more effec- 
tively than in South Wales and Monmouthshire. 

At the present season I hear of few colliery properties in ths 
market. ‘This week collieries and works at Hawkwell, Cinderford, 
and Forest of Daan were put up for auction. 

In the iron and steel trade pig has not been quite so brisk, and 
fluctuations have been more marked. Oa ’Change, Swansea, it 
was reported that Scotch were a shade lower, Middlesbrough firm, 
Camberland weaker, East C.ast hematite 3d. to the good. Ship- 
ments have fallen off in a!l except Middlesbrough, which shows an 
increase, Welsh pig firm. Stocks in makers’ hands of other kinds 
are increasing, which cf course affects quotations, Latest are as 
follows:—Glasgow, 443, 64. to 443, 64d.; Middlesbrough, No. 3, 
40;. 84d.; hematite, 483. 6d. Welsh bars, £55s,to£5 10s. Sheets, 
iron and steo!, £6 53. to £6 10s, Steel rails, heavy, £4 10s. to 
£412: 6d.; light, £5 7s, 6d. to £5103. Bessemer bars, £4 1s.; 
Siemens, £4 2s, 6d. 

Generally there has not been quite so much animation in the 

placing of orders for rails and billets, and the falling off in the 
consumption of steel for tin-plate purposes has told, it will be 
seen, on bars and sheets, as well as finished iron and steel. It is, 
however, satisfactory to note, that most works have plenty of 
business on hand. Cyfarthfais very busy, and at Dowlais there 
is quite an improvement in tin bar. Full time is being worked in 
all the mills and forges, and mechanics are working overtime. 
The chief complaint is scarcity of men on account of the holidays. 
In the Swansea valley the output of steel during the past week 
was 1000 tons below that of any other week in the quarter, At 
Cwmfelin all branches active. At Upper Forest five furnaces 
busy, two under repair. At the Duffryn the time covered by the 
late arbitration fw Saturday, and the men demand to go in at 
the old rate. The result is a deadlock which may be only tempo- 
rary, the management insisting on retaining the 10 per cent. 
Men are now day today. Trade in the cycle tube department, 
Mannesmann, is quieter. 
The tin-plate trade is evidently going through a serious crisis, 
Fully 40 per cant. of the mills are idle, and every now and then 
one of the works is brought tothe hammer. Oa August 3lst the 
Gilwen Iron and Tin-plate Works, near Ystalyfera, in the Swansea 
Valley, are to be sold by auction. These are modernly-constructed 
works, and as they are to be put up in one lot, may possibly be 
re-started. It cannot be stated that all tin-plate news is uniformly 
bad, for if mills are stopped and works sold in one district, re-starts 
are spoken of in others. In Monmouthshire Mr. C, Phillips is 
reported to be re-starting worksshortly—eight mills—at Abertillery ; 
and while there is regret expressed in many quarters at the decline 
of the American trade, there is hope aroused at others by a 
decided brightening up of trade amongst new customers. 
Last week, for example, the shipments of tin-plate at 
Swansea amounted to 101,065 boxes; receipt from works 
50,673 boxes. Stocks are now down to 111,616 boxes, 
The larger portion of the tin-plate shipments from Swansea last 
week went to Batoum, China, and Eastern parts, which, in the 
opinion of a leading tin-plate manufacturer would appear to be 
the indicator of a much larger trade in these directions, He 
regards it as an encouragement for the loss of the American trade, 
Ia considering the present situation, it was stated on ’Change, 
Swansea, Tuesday, that one of the large tin-plate works has con- 
sented to re-start upon a reduction of 15 per cent. It is expected 
that all other works will follow in conceding a similar reduction. 
‘The reduction of cost,” one authority states, with emphasis, “is 
the only way that will enable us to maintain our markets in other 
countries, where it is possible that America may enter into com- 
petition with us.” I may add that this is not only possible, but 
certain, as it will be in keeping with American characteristics :— 
First to learn in our shops, then imitate and rival, and next seek 
business with our old customers. Present quotations are: B r 
steel cokes, 93. 6d. to 93. 74d.; Siemens, 93. 9d. to 10s.; ternes, 
17s. 6d. to 193. 64.; best charcoal, 123, to 123, 64. Bock tin, 
£61 7s. 6d. to £61 17s. 6d. 

Toe Penrhyn Slate Quarry strike, after a | for twelve months, 
is unders to have come to anend, In a little time it is ex- 
pected there will be a general resumption of work. Colliers in 
South Wales are wondering that any strike should have taken place, 
as wages compare favourably with theirs, In the Bangor district 
I find that the average ;ayment to slate men is 5s, 94. to63, daily, 
miners 53, to 5s, 3d., cleaners 43, 6d, Time of work 7 a.m. to 
5.30 p.m. 

The loss to all concerned has been enormous. In ordinary cir- 
cumstances, the wages paid at Bethesda Slate Quarries amounted 
to £15,000, sometimes £17,000 a month. Out of the 2500 men 
formerly employed it is computed that only a third received regular 
employment during the last twelve months. An authority con- 
siders that, considering all factors of the sum, the men have lost 
£100,000, and Lord Penrhyn £200,000 
Since the strike, American, German, and French slates have been 
imported into this country in considerable quantities, and in addi- 
tion other quarries in North Wales have been developed to a very 
large extent. Authorities say that such is the repute of the 
Penrhyn blue slate that the old trade will soon return, This 
remain: to be seen. 
There was a breakdown on the railway at Rhyl, Saturday last, 
On the arrival of the 5 p.m. train from Rhuddlan, the steam gauge 
of the engine burst, severely scalding the driver. 
The railway record of the holiday season in Wales is so far good, 
an enormous traffic having been handled most efficiently. The 
eat resorts, Aberystwith and Llandudno, Llandrindod and Builth, 
oom been thronged during the month, and railway management 
has been voted excellent. The express between a and 
Cardiff has been worked in uniformly good time, which speaks 
well for the permanent line of the Cambrian in that direction. In 
the old Mid-Wales days an — was unknown, and travelling 
was slow over this course, A line is under discussion from Lam- 
peter to Newquay, in Cardiganshire, which will open out a new 
world to tourists, 
Patent fuel is not in great demand this week. Coke is brisk at 
late quotations—Furnace, 15s. 6d. to 17s, 6d.; and foundry, 17s.6d, 
to 24s,, according to brand. Iron ore is in a healthy condition ; 
Tafna selling at 12s, 9d. ; Rubio, 13s, to 13s, 3d., Cardiff. Pitwood 
is rather depressed ; stocks are, however, decreasing, and this some- 
times precedes an improvement. In the Briton Ferry district a 
fair amount of business has been done during the week, but ship- 


ping is dull, 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 





11s. ; —_- 8s, 6d. to 93.; small, 7s, to 7s, 6d.; No, 2 Rhondda, 
8s, to 9a, 6d.; small, 53, to 6s, 


ted in July to about 75,500 t., which is an increa, jit 
against June of the present year. Stocks at the olan 
amounted to nearly 15,200 t., against 13,200 t. in the end of Jy.) 
Nearly 33,000 t. of the total production are forge pig 5200". 
Bessemer, 15,000 t. basic, and 4200t. foundry pig. Stocks » t 
in forge pig, 9600 t.; in Bessemer, 1900t.; in basic, 1650 t,. at 
foundry pig, 2000 t. All the iron produced in July went j in 
home consumption ; in June, likewise, nearly the total prody into 
was consumed in Silesia, a ridiculously small quantity only hayi 
been exported. Oatput in pig iron during the first seven moni’ 
of present year shows an increase of about 2500 t. against the 
period in the year before. “ 

The position of the Austro-Hungarian iron market Continy 
disappoiatingly low. All sorts of iron, except structural material 
and rails, remain positively neglected. The machine factories as 
rule, are but very insufficiently occupied. Quotations are the 
same as before, while forge pig is quoted 45°50fl. to 474,- an 
ditto, 48fl. to 51fl.; Bessemer, 48f. to 51fl ; ingots, 761 1, dy 
Styrian bars, 1124. to 122f1.; steel plates, 137 ‘50fl. to 16511 ; heayy, 
cy for boiler-making purposes, 108 ; tank plates, 19511, ; girders 

11fl, to 125fl ; galvanised sheets, 210f1. to 265f1 ; all per ton free 
Vienna. Tin-plates are quoted 26fl. per box. The recent floods 
and the damages caused tnaee are responsible for a considerable 
falling off in the ship ts of Bohemian brown coal, Daring the 
first week in August 50,000 t. less have been sent by the Saxon 
State Railways than during the same period last year, Ship. 
ments on the Elbe amounted to 14,490 t. only in July, agaj 
25,349 t. for the same month the year before. Quotations hayg 
not altered. 

An exceeding quietness still characterises the French iron 
market, The number of orders given out is very small, the reseryg 
on the part of consumers increasing from week to week, 
Fortunately, the contracts that have been given out previously 
are sufficient to keep most establishments regularly occupied for 
the present. The tendency of prices is, in spite of the generally 
unfavourable state of things, pretty firm, and for some eorts of 
iron, such as blooms and ingots, considerable stiffness is reported 
makers being rather inclined to limit their production than to 
agree to reduced rates. The machine shops and wagon factories 
form an exception, being in lively occupation, which would probably 
continue for some time ahead 

The pig iron trade in Belgium is now rather quiet, but manu. 
facturers of finished iron and steel aro well supplied with orders, 
and will be able to keep their concerns in fairly brisk employment 
for several weeks. Up to pend pene: prices have been maintained 
rather firmly. The keen and successful competition of English 
firms bas caused the sheet trade to be somewhat dull with regard 
to prices, 

In the Belgian coal district the colliers’ strike is felt less from 
week to week, and there is a satisfactory sort of trade done in all 
descriptions of engine and house coal, which will perhaps lead to 
an advance in prices later on. 

The general condition of the Rhenish-Westphalian iron market 
is pretty much the same as before. On the whole demand has 
been increasing rather than otherwise ; at least, in several branches 
of the finished iron trade a fair number of inquiries have been 
received. Present output is in most departments higher than 
consumption, makers a at prices considerably 
below the list rates in order to able to secure enough work to 
keep up a moderately good activity. Although the position of 
affairs is at present rather favourable to buyers in general, there 
is, nevertheless, but little disposition to purchase freely, which is 
due in a great measure to the want of confidence that is being felt 
more and more in nearly all departments, The machine and wagon 
factories are well engaged, and the locomotive shops will receive 
additional employment by an order for 400 locomotives which the 
Prussian State Railways will give out shortly. The iron and steel- 
works, Hoesch, intends to enlarge its establishment by the building 
of sixty coke ovens, 











LAUNCHES AND TRIAL TRIPS, 


The Fenchurch, which was launched from Messrs. Gourlay Bros’,, 
yard last month, was taken for trial at sea on the 20thinst. She is 
built for Messrs, David Bruceand Co., of London and Dundee, under 
the inspection of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, and is of the following dimensions :— 
Length, 330ft. ; beam, 45ft.; depth, 27ft., and is built in accord- 
ance with the three-deck rule, and to Lloyd’s highest class, The 
deck machinery consists of powerful helical geared winches by the 
builders, and a direct steam windlass on the forecastle head. The 
steering gear is worked by steam, the engine being placed in the 
engine-room is under the direct supervision of the engineer, and has 
straight leads direct to the tiller head ; powerful hand gear is also 
fitted for use when desired. A large donkey boiler of the return- 
tube type is fitted in a casing on the main deck. She carries water- 
ballast fitted in cellular bottom under fore and after holds, Her 
accommodation has been specially designed for her intended 
service, the crew being berthed forward in a topgallant-forecastle, 
and the captain and officers are placed on bridge-deck, with hand- 
some and well ventilated saloon, with pantry, store-rooms, steward’s 
accommodation, and bath-room, &c., adjacent, and engineers 
under bridge-deck close to their duty, with bath and mess-rooms, 
&c., while house and store-roomsare fitted aft, and special arrange- 
ments are made for stowing with a minimnm of trimming a very 
large amount of reserve bunkers when desired, for a long voyage. 
Her machinery is of the quadruple type, having cylinders 19in., 
28in., 40in., and 57in, diameter by 42in. stroke, supplied by steam 
of 210 lb. pressure from two powerful boilers with large heating 
surface. She is fitted with Howden’s forced draught, with heatirg 
arrangements for blast and feed-water ; three independent means 
of boiler-feed are fitted, also evaporation and filter for boiler-feed, 
and distiller for drinking water, besides other modern improve- 
ments. The sbip left for trial at 11 o’clock and proceeded to sea, 
when the whole of the machinery behaved in a most satisfactory 
manner and without the slightest hitch, and the ship afterwards 
returned to prepare for taking up her service, 











Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty. Chief-Engineer: Sidney G. 
Haddock, tothe Proserpine, Engineers: John eons 5 to the 
Cesar ; Robert B. Garde, to the Speedwell. Assistant-Kngineer : 
Reginald W. Skelton, to the Hero, Probationary Assistant- 
Engineer: John W. Forbes, to the Czar, all to date August 14th. 


A Froatinc Hotet ror Non-Unionists, — Owing to the 
difficulty experienced in filling the places of the men on strike by 
non-unionist hands, in consequence of their having to ‘‘run the 
untlet” of the pickets when going to and fro from their work, 
essrs Yarrow and Co, have chartered the Royal Mail Steamer 
Southampton, which vessel is now moored opposite their yard at 
Poplar. She has lately been taken off the passenger service 
between Southampton and the Channel Islands, and is well-fitted 
up for the accommodation of 150 passengers, and upon this vessel 
the new hands will be comfortably quartered and free from the 
annoyance of the pickets. It appears there are plenty of ow 
unionist men only too willing to secure employment, provide 





THOUGH the iron business is without briskness generally, a pretty 
healthy tone is reported to prevail in most departments, and 


they can have the protection they are justified in expecting.) 





BEoEEeHSe SEB AB Se VPeEeERsE 


~x«~oepmoannmonedceoeonmtaoctnHn mfr ac20 



































ibly 


nu. 
ers, 
ent 


=a SS 


“—Z—eeaewo@ st 6 





Ave. 27. 1897 


THE EN 


GINEER 


215 








—_——— 
AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 16th, 


. trade conditions have greatly im- 
One vitbin a week. Several thousand retail 
proved Wi'have visited this city and adjoining 
mae ercial centres within a few days, makin 
-_ urchases. The price at which whest an 
lling assures a large increase of money 
rie ‘arming iateresta, The western carriage 
“ wagon makers are crowded, and implement 
= are busier than they have been for two or 
— years. The iron trade is profiting by the 
‘ eral improvement. Lake ore shipments are 
heavy. Coke production is showing tter each 
week, and contracts now being made point to a 
mal production by October, The coal miners’ 
ike continues, and is about in the condition it 
a aweek ago. Ipjanctions are hurled at the 
miners that would not be tolerated in England for 
gn hour. The miners are making headway at 
ost points, and are in a good condition to 
continue the strike for months, The iron trade 
igsoffering a little. A few furnaces and mills are 
threatened with a shut down, but the trade at 
large would not suffer. Billets have moved up a 
trifle, and the placing of orders aggregating 
about one hundred thousand tons during the past 
three weeks has put the mills in a little better 
ition, Large sales of billets have been quietly 
made, and the particulars have been kept out of 
the papers. Merchant bar mills are getting more 
work. Pipe and sheet mills are better off than a 
month ago. Construction material requirements 
are heavier, and small buyers were surprised last 
week at having to pay more money for prompt 
deliveries, A canvass shows that there are 
nnusually large numbers of jobs for which hurried 
deliveries are likely to be required during 
September or by October at latest. This is given 
as one reason why & pene marking up of one 
or two-tenths is likely to be made on plates, 
Jes, beams, and channel iron. Railroad work 
will make quite a change when it comes, and it 
may come any time, we are assured, Government 
income has fallen to a low ebb on account of the 
drop in imports. The silver decline has caused 
the closing of two or three large silver mines 
There are three months of good outdoor work 
ahead, and a great deal of activity will prevail if 
the contemplated improvements and additions are 


made, 








APPARATUS FOR MEASURING THE 
EVAPORATION OF WATER. 


Tur apparatus used by Mr, E. Kinchling, the 
Chief Engineer of the Water Department, Ro- 
chester, N. Y., for measuring evaporation of water 
during the warmer months, consists essentially of 
pr | timber raft, or floating platform, and two 
indurated fibre tubs, about 15in. in diameter and 
5'75in. deep, ineach of which an accurately 
measured volume of water taken directly from 
the reservoir is placed. During the open season 
one of these tubs is freely exposed on the raft, 
while the other is floated in a large square open- 
ing in the middle of the raft and held in place by 
cords, The deep timbers which surround this 
central opening are almost fully submerged, and 
thos prevent any appreciable agitation of 
the enclosed water on tub, At the end of 
every 24 hours the water left in each tub is care- 
fully measured, and the tubs are then refilled 
with fresh water. In case of rainfall, the depth 
of the precipitation is determined from a Qin. rain 
gauge immediately after its cessation, and proper 
allowance therefore is made in computing the loss 
by evaporation, 

The apparatus is slightly modified for cold 
weather use by placing a 13in. tub within one of 

hat larger diameter, so as to leave a smal! 
annular space around the outside of the former, 
and also a space under its bottom. A flanged 
collar placed around the top of the inner tub pre- 
vents snow or rain from entering the spaces 
mentioned, and also checks any appreciable 
circulation of air therein. The inner tub can 
accordingly be lifted out from the other one at 
any time when the latter may be frozen firmly 
into the ice, 

To prevent the inner tub from being burst or 
damaged by the freezing of the contained water, 
4 solid wooden cone, about 5in. in diameter at 
the base and 53in. high, loaded with lead so as to 
sink, was placed upright in the middle of the tub 
for the purpose of allowing the ice to rise upon 
its surface while in process of forming. By this 
simple expedient and the greasing of the sides, 
all injury to the tubs has nm avoided for two 
seasons. The determination of the loss by eva- 
poration is made by periodically weighing the 
inner tub with its contents upon a sensitive 
platform scale due allowance being made in the 
computations for the slight reduction of area of 
water or ive surface caused by the projecting 
— the wooden cone, as well as for rain and 


An evaporation of 1°22in. was recorded by 
this device in December, 1895. In January, 
1896, the evaporation was 0°45in., and in February 
O-45in, again, In March it rose to 0-9lin, and 
in April to 2°72in. There is a distinct difference 
Noticeable in the average records obtained at 
4 hester from the exposed and floating tubs 
wy ded varmer mont . Thee from 1894—96 

or April is 4°59in. from the exposed 

tub and 2 ‘67in. from the tub floating in the open- 
ing in the middle of the raft. For May records 
areat hand for the years 1892—96 and the eva- 
 wagemy from the ex tub is 6 *64in. and that 
tom the floating tub 4‘05in. For June in the 
er 1892—96 for the exposed tub the record is 
Jal i. and from the floating tub 4‘93in. For 
are August, mepienber and Ostober records 
fol at hand for the years 1891—96, and are as 
A Ows:— July, exposed, 808; floating, 5°65; 
ugust, exposed, 6°98 ; floating, 5:28 ; Septem- 

on exposed, 5°39; floating, 4°07; October, 
1805 a 3°55 ; floating, 3°13. In November, 

69 6, the exposed tub recorded 1°64in. and 
mente ne tub 1°50in, This makes for the 

8 May to October inclusive during the 





og above mentioned a total of 38°79in. from 
= 5 pe and 27-llin. from the floating tub. 
ngineering Record, 





THE PATENT JOURNAL. 


Condensed from ‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*.* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


1lth August, 1597. 


18,626. Protectors for Boor Sores, J. T. Asten, 
mdon. 

18,627. Commopes, B. A. Hall, London. 

18,628 Execrric Primary Batrerigs, C. H. Cole, 
ndon. 

18,629, Pwevmatic Tires, F. Poppe, London. 

18,630. Frames for Paper-curTina Macuines, C. Weiss, 

London. 
18,681. Winpows with Supine Sasues, H. Watson, 





ndon. 

18,632. Cycte Sappies, A. L. and J, A. Shepherd, 
London. 

18,683. Driving Mecuanism for Cyctes, 8. Crowder, 
London. 

18,634. Screw Propetier, J. B, Archer and J. H. 
Blackburn, South Shields. 

18,635. Primary Barreries, G. P. Torelli, London. 

18,636. Pneumatic Tires, J. Self and A. Shulver, 


London. 

18,687. CRaANK-pRIivixc Gear, R. H. Lendrum, 
Halifax. 

18,638. Construction of GuarD Fencina, T. J. Fenn, 
London. 


18,639. Coxe Ovens, F. J. Collin, London. 

18,640. Wer Paocess for Exrractine Goxp, J. Landin, 
London. 

18,641. Preventino Rericvina of Borris, E. J. Biggs 
and H. Fisher-Spencer, London. 

18,642 Fuses, F. M. Hale, J. Deas, and J. B. Reavil, 
London. 

18,648. Cricket Bats, A. Johnson, London. 

18,644. TeLtecrapay, O. J. Lodge and A. Muirhead, 


London. 
18 645. Makino Beer, F. 8. Masters and J. C. Shears, 
London. 
18,646. ExpLosion Enornes, P. T. Houston, London. 
18 647. Reversinte Marine Prope.ier, A. Reynolds, 


ndon. 
18,648. Meratiic Tupes, J. O. O'Brien.—(C. Rudolph, 
France.) 
18,649. Lamps for Cycies, W. Curtis, Liverpool. 
18,650. Lamp Gioses, H. J. Silcock and B. A. Tongue, 
Birmingham. 
18,651. Manuracrure of Paper, R. Atherton, Liver- 
1. 


poo! 

18,652. Matrresses, C. Junge.—(0. Steiner, Germany.) 

18,658. Dress Hotper, C. Junge.—(P. Kuser, Ger- 
many. 

18,654. re Rryos, A. W. Pocock, London. 

18,655. CLorus for Fitter Presses, J. C. Montgomerie, 
London. 

18,656. Destruction of Micrones, KE. T. C. Weihers, 
London. 


ondon. 
18,658. Porous Vesseis for AocumMuLaToRS, A. Nodon, 


ndon. 
= Piovens, A. W. Legg, Balclutha, New Zea- 


12th August, 1897. 


18,660. Inpexes, H. Nunn and A. G. Fox, Stoke-on- 
Trent. 

18,661. ScarroLpino Binpers, D. J. Jarvis, London. 

18,662. E.ecrric Lamps, J. H. Cox, Greenock. 

18,663. AERIAL TrRaNspoRT, R. Krauss, Baden, Ger- 


many. 

18,664. Keepinc Eaas in Goop Conpition, W. H. King, 
Nottingham. 

18,665. A Puzzcx, J. M. and G. T. K. Maurice, Bath. 

18,666. E.ectric Conpuits, C. Hannay and P. J. Thom, 
Glasgow. 

18,667. Manuracture of Door Botts, 8. Wakelam, Bir- 
mingham. 

18,668. PLumB-RULES, J. R. Thompson, Ramsey, Hunt- 
ingdonshire. 

18,669. Necks of Borries, R. Harrington, Dudley. 

18,670. DerectiInc REFILLED Borries, R. W. Elvy, 

ndon. 

18,671. TeLteGraPpH TRANSMITTING Rippons, T. M. 
Hewitson, Acocks Green, Worcestershire. 

18,672. Propuctne CompounD ConcreTE, E. Robbins, 


ndon. 

18,673. AppLIaNces for Hanoino Gares, P, C. Jones, 
Guildford. 

18,674. Lapres’ CoMBINATION GARMENTS, P, Leclercq, 
Leicester. 

18,675. Sprinos for Cycre Frames, W. J. Pierce, 
London. 

18,676. Construction of Recepracies, E. F. Taylor, 
Sheffield. 

18,677. Cameras, R. Ballantine, Glasgow, 

18,678. Printina Press, J. Liddle.—(&. C. Nichols and 
I. L. Stone, United States.) 

18,679. Drivine Cuains of Cycies, J. R. Johnson, Man- 
chester. 

18,680. Currinc-out GaRMENTs, H. Merritt, Man- 
chester. 

18,681. VELOCIPEDE ALARMS, E. J. and E. R. Royston, 
Wavertree, Lancashire. 

18,682. Tire for Cycies, W. B. Garniss, Derby. 

18 688. Device for Rottinc Heavy Boptgs, G. Brown, 
Derby. 

18,684. Cvoie Cup, G. F. Thompson.—( W. McCormick 
and J. 8. Cochran, United States.) 

18.685. Bavw Lirrer, A. K. Irvine, Glasgow. 

18,686. INLavyInG LeaTHER, J. O. Stone and J. W. 
Dance, Walsall. 

18,687. FeERMENTING Macuine, M. V. Arnold and D. 
Crole, London. 

18,688. Lockine Rattway OaRRIAGE Doors, R. D. 
Smillie, Glasgow. 

18,689. CorruGATEeD SHeet Mera, Davies Bros, and 
Co., Ltd., and J. Crowther, Wolverhampton. 

18,690. Looms, J. Berry and G. E. Beaumont, London. 

18,691. Nur and Bott Locks, J. B. Kearney, London. 

18,692. Stoppers for Botries, F. W. Waterman, 
London. 

18,693. Furnaces, W. Woodland and H. B. Phillips, 
London. 

18,694. Forceps, E. L. Doyen, London. 

18,695. PHoroarapHic Camera, E. L. Doyen, London, 

18,696. INDUCING ARTIFICIAL RESPIRATION, E. L. Doyen, 


London. 
18,697. WHEEL Rims, G. Beacock and B. P. Alexander, 


ndon. 

18,698. TREATMENT of ARTIFICIAL CampHor, T. Bird, 
London. 

18,699. Copyinc Poorocrapus, A. Schwarz, London. 

18,700. Automatic SypHons, W. Dewar and J. Skelly, 


gow. 

18,701. ELecrric Lamp for Prcesection, G. Davenport, 
mdon. 

18,702. MANUFACTURE of FLUE Brusnes, A. Marks, 


ndon. 

18 708. Propvucine Pictoriat ILLustrations, H. L 
Carr, London. 

18,704, Erasina Device for User with Pens, B. Bird, 


London. 
18,705. Nai, R. W. McIndoe, London. 
18,706. DeTacHING Pneumatic TirEs, J. A. E. Doran, 


ndon. 

18,707. Ciosets, J. Duckett and Son, Ltd., and J. 
Duckett, London. 

—— Device for Hotpine Currs, C. W. Motz, 


mdon. 
18,709. Apparatus for Lirt1na Invaips, J. Herrmann, 


mdon. 
18,710. Gear for Bicycies, H. J. Martin, Enfield, 
Middlesex. 
18,711. Step Lappers, J. Wetter.—(The firm of EB. 
Blasburg and Co., Germany.) 





18,712. ANNEALING Furnaces, A. Stein, London. 

18,718, Aczinc Wuiekey, D. J. Etly and C. R. Long, 
London. 

18,714. ALIMENTARY Extract, D. C. L. Kressel and T. 
Hill-Jones, London. 

18,715. Cray Worxtna Macuines, F. L. H. Sims, 


mdon, 
18,716. Propucina Porsation, H. J. Cunnington, 
London. 
18.717. Erecrric Motor Conrro.uers, 8. H. Short, 
mdon. 
18,718. ELecrric Raitways and Tramways, 8. H. Short, 
mdon. 
18,719. CurrRENT CoLLEcTors, Siemens Bros. and Co., 
Ltd.—( Siemens and Halske, Germany ) 
18,720. Manuraciure of Pipes, H. D. Fanders, 
mdon. 
18,721. DeracuasLe Herts for Boots, A. Maebert, 
ndon. 
18,722. Appiiances for Gymnasiums, W. H. Gray, 
mi le 
18,723. UnpeRFRAME for VeniciEs, L. von Reymond- 


Schiller, London. 
18,724. Jomnts for EARTHENWARE Pipes, J. Guillon, 


Live 1. 

18,725. Brake for Cycies, E. Jones, Birmingham. 

18,726. Separatina Dust from Caarr, W. Sutcliffe, 
Live’ . 

18 727. MANUFACTURING Pneumatic Tires, E. Gildea, 
Liverpoo 


18,728. Degummtne Ramig, A. L. C. Nodon and L. A. 
Bretonneau, London. 

18,729. Surps’ Boats, G. Biebuyck, London. 

18,730. Venicies for Erectric Raitways, 8. H. Short, 


ndon. 
18,731. Process of SoLpERING ALUMINIUM, F. George, 
ndon. 
18,782. Hat Moistentnc ATTACHMENTS, H. D. Mears, 
on. 
18,738. Scurcuinc Fisrovus Prants. H. Ferguson, 
London. 
18,734. Printino in Severat Corours, F. C. Taylor, 
ndon. 
18.785. TAKING OB3ERVATIONS of Stars, E. Plumstead, 
ndon. 
18,736. Topacco Pipz Manuracture, 8. M. Johnson, 


London. 

a pe Latus of Venetian Buiinps, R. R. Harper, 

mdon, 

18,738. Boots, A. J. Boult.—(P. A. D. Prost and A. 
Godard, France ) 

18,739. Mounts for Pires and Sricxs, F. Mathews, 
London. 

18,740. Wes Printinc Macuines, G. C. Marks.—(The 
Camplell Printing Press and Manufacturing Company, 
United States.) 

18,741. Mecuanism for Binpinc, G. C. Marks.—( The 
Campbell Printing Press and Manufacturing Company, 
United States.) 

18,742. Castine STerReotyPE Pirates, G. C. Marks.— 
(The Campbell Printing Press and Manufacturing 
Company, United States ) 

18,7438. Awnine for Venicies, J. H. and A. H. Gilbert, 
London. 

18,744. ACETYLENe Lamps, Sir C. 8. Forbes, Baronet, 
London. 

18,745. ACETYLENE Gas, Sir C. 8. Forbes, Baronet, 
London. 

18th August, 1897. 


18,746. Non-puNcTURE Banp, J. Bee and C. Webb, 
ord. 
18,747. Exastic Supports for Carrs, J. C. Hall, 


mdon. 
18,748. Rim and Tire for CycLe Wueets, H. Moore, 
Manchester. 
18,749. Fasreninoes for Stups, E. Winter, Baden, Ger- 


many. 
18,750. Partntinc VENETIAN BLinps, O. Westlake, 
London. 
ag A aaa Cuarr with Four WHEELS, F. Martyn, 
ri 


Brighton. 
18,752. Drop Sipe Corts, A. H. Assinder, Birmingham. 
18,753. Giazinc, E. B. Podmore, J. E. Wright, and 
Helliweil and Co., Ltd., Halifax. 
18,754. HaANDLE-BaRS for Cycies, E. W. Manton, Bir- 


ming’ » 
18.755. Burren Grie Fuper Box, C. Towler, Black- 


urn. 

18 756. Cycte Sreerinc Lock ATTACHMENT, A. J. 
Smith. Birmingham. 

18,757. VeLocipepes, P, A.and D. A. Martin, Birming- 


m. 

18,758. Drivinec Carns, J. G. Rollason and W. B. 
Robathan, Birmingham. 

18,759. Pygumatic Tires, G. Hookam, London. 

18,760. APPLIANCE for Lirtine Liquips, M. Dickinson, 
Nottingham. 

18,761. Utitisine Steet Furnace S8xaa, J. Riley, Glas- 


gow. 

18,762. Dyeinc UNMORDANTED Corton, A. Ashworth, 
Manchester. 

18,763. CHaNGING GEARING, J. H. Stone, Flax Bourton, 
near Bristol. 

18,764. CoNVERTIBLE CoucuEs, J. Geddes, Glasgow. 

18,765. Sewinc Macuines, H. R. Tracy, London. 

18,765. Tram Licut, A. E. Flood and G. J. Sinclair, 
Dublin. 

18,767, SusPENDED TaBLes D. W. Smith, Glasgow. 

| SincLtE Tuse Pneumatic Tires, J. Moore, 


18,769. Mgasurinc InstRUMENTS, G. K. B. Elphin- 
stone and A. C. Heap, London. 
bag en gga of SHow Carps, A. B. Houghton, 


ig " 

18,771. Cycte SappLe Cups, F. E. Hanman and H. 
Vincent, Birmingham. 

18 772. Lupricatine Apparatus, R. Riley and T. Win- 
stanley, Manchester. 

18,773. ALARM for Trains, A. A. Walker and T. Brown, 
8 ton-on-Tees. 

18, — Enve.opgs, F. G. Hower and O. E. Aultman, 


mdon. 
18,775. TooTH-PIck ‘ ManuracturE, H. T. Tissington, 


ndon 

a ow Exectric Raitway Sienars, W. Piskorski, 
mdon. 

18,777. Preumatic Trres, 8. Pattison, London. 

18,778. VaLvEs for Pneumatic Tires, A. J. Bethell, 


London. 
18,779. CEMENT MANUFACTURE, T. Holden and C. Major, 
mdon. 
18,780. Coarn WHereExs, W. Kay and W. H. Walker, 
Birmingham. 
18,781. Manuracrure of Door Locks, 8. Czeiler, jun., 
London. 
18,782. RecrprocaTine Rouuers, A. and E. T. Gorton, 


London. 

18,788. Fixinc Trres to WHEExs, F. von Eulenfeld, H. 
B. Tupper, and A. Boguslavsky, London. 

18,784, Preventina Waste of Water, G. H. Laxton, 


London. 
18,785. Hezt Puates fur Boots, D. B. D. Stewart, 


Glasgow. 

18,786. Pressure Gavuoe, D. Allport and A. P. Cary, 
London. 

18,787. Extractinc Gotp, J. B. Hannay and A. 
Cruic! ik, London. 

18,788. Kira Dritts, V. Bedoret. London. 

18,789. TaBLe Game, A. M. Mawdsley, London. 

18,790. Brakes for VenIctes, G. W. Baddeley, 


ndon. 
18,791. Lamps, J. C. C. Read and G. R. Jellicoe, 
ondon. 
18,792. Supportine Nets, F. H. Ayres and T. Ombler, 
mdon. 
— Masuine VessEL, R. D. Bailey and L. P. Ford, 
mdon. 
18,794. ArracHING Traces to Horses, L. P. Ford, 
London. 
— New Drivine Gear for VeLocirepss, T. Grant, 


mdon. 
18,796. Seconpary Batteries, W. M. McDougall, 
London. 





18,797. CoIn-FREED MacuineEs for AMusEMENT, T. Scott, 
ndon. 

18,798. Corn-FREED Apparatus, T. Scott, London. 

18,799. Comn-rreED Game and Apparatus, T. Scott, 
ndon. 

18,800. Corn-FREED AppaRstus for SELLING Goons, T. 
Scott, London. 
18,801. Switcues, E. W. Lloyd and L. Newitt, 

mdon. 

18,802. ManuractureE of Mitp Steet, J. Hall, London. 

18,803. Putters, R. R. Gubbins, London. 

18,804. Means for Reversinc Gas Motors, E Pctré- 
ano, London. 

18,805. Fiures, J. Brysch, London. 

18 806. Repropucine Sounps, A. C. Jones and T. D. 
Dundas, London. 

18,807. Bicyoiss, K. Lettal and F. Bernlochner, Liver- 


pool. 

18,808. Toy, E. P. Lehmann, Liverpool. 

18 809. Powper Purrs, M. Ehrenbacher and P. 
Brégelmann, London, 

18,810. Cameras, 8. French, London. 

18,811. Wisp Prorecror for Bicycies, P. Gutecher, 
London. 

18,812. ADVERTISFMENTS, A. Ehrenfried, London. 

18,813. Cycte Fitrines and Hanpves, P. G. Lawson, 


ndon. 

18,814. Manuracture of Buckets, W. H. Brookes, 
London. 

18,815. A New Game, J. E. Lyndsll and A. F. Merton, 
London. 

18 816. Apparatus for SteriLicine Lrquips, L. Fremy, 
London. 

18 817. Pumps, F. Edwards, London. 

18,818. Measurine Gas Consumprion, J. Y. Johnson.— 
(A. Verley, France ) 

18,819. Apparatus for Cootina Liquips, W. R. Ren- 
shaw, London. 


14th August, 1897. 
18,820. Watcu Prorector, C. F. and W. R. Martin, 
Loi 


mdon. 

18.821. Hat Fasteners, W. Leggott and J. W. Wood, 
Sheffield. 

18,822. Pitumes of WHALEBONE, 
London. 

bape FasTENER for CasEmMEN1S, W. T. Braham, Man- 
Cc. ster. 

18,824. Covers of Hor Water Jvuas, J. Potts, Derby. 

18 825. Starr Rop and Fastener, W. H. Brecknell, 
jun., Bournemouth. 

18,826. Cuarn for Bicycies, 8. W. Sherwood, Birming- 


A. N. Coupland, 






am. 

18,827. EpucaTIONAL APPLIANCE, R. T. Hegg, Birming- 
ham. 

18,828. AppLiance for Drarnine Curna, R. W. Helsby, 
Manchester. 


18.829. Winpow Fastener, A. Fitton, Manchester. 

18,830. Burners for BLow Torcnes, J. C. Dupee, 
London. 

18,831. Conk Brnpers for Borties, R. C. Hoyer, 

ndon. 

18,882. BULLET-PROoF Fapric, M. Teich. London. 

18,833. Horse SHors, G. Barker.—(z. F. Pilueger, 
United States.) 

18 834. Seep Hoipine and CLEeaninc Box, T. Armitage, 
Huddersfield. 

18,835. ELecrrotytic Cexts, 8. Z. de Ferranti, Hollin- 
wood, near Oldham. 

18.836. TreaTine Eaas, J. Swan, London. 

18,837. LetreR Boxes, T. Jefferies, Birmingham. 

18,838. TrrEs for Cycies, G. F. Priestley, Halifax. 

18,839. Precipitation Tanks, B. C. Farmer, Man- 
chester. 

18,840. SLEEVE Prorector, W. Applegath, Ontario, 


Can 

18,841. Raistnc Gas, W. R. Clark and R. H. Dyer, 

ondon. 

18,842. Fert Pranxine Macuines, C. H. Battersby, 
Manchester. 

18,843. Bicycie Stanps, F. Pélissier, jun., Brussels. 

18,844. Looms, C. Defresnes, Brussels. 

18, 845. Turprvgs, F. Eisenbeis, Brussels. 

18,846. Borrtes, W. A. Barlow and T. Gries, 


London. 
18,847. Brakes for Cycie Tires, G. R. Brace, Liver- 


pool. 

18,848. Ain Prmps, H. 8. B. Brindley.—(/. Shin, 
Japan.) 

18,849. Cover for Meat, &., J. Wood, f&evenoaks, 


ent. 

18,850. Sewine Macutnes, W. T. Thomson and W. E. 
Goodyear, Glasgow. 

18,851. Two-spgeD Gear for Cycies, F. E. Jones, 
Birmingham. 

18,852. CycLe Frame, W. Sames, Stcckton-on-Tees. 

18,853. Press Dres, W. and J. Burton, Clifton Junction, 
near Manchester. 

— Packine for Borries, H. A. Leak, Missouri, 


18,855. “Means for Ciosixe Botries, R. Flowett, 
mdon. 
18,856. Door Cueck, R. Morris and W. H. Duckworth, 


mdon. 
18,857. Mxrat Movipinc Boxes, 8. H. Berry, 
ndon. 
18,858. Opgnine Gates, L. W. Shedden, London. 
18,859. FLuip OPERATED Motors, C. C. H. Millar, 
London. 
18,860. Matrresses, A. E. Wale, Birmingham. 
18,861. Doustine Frames, J. Leigh, P. Oakes, and R. 
Riley, London. 
18,862. Rott Paper Howper, G. C. Dymond.—(¢. 
Bechhifer, Germany.) 
18,863. ADJUSTABLE Supports for INva.ips, W. Har- 


baugh, London. 

18,864. VaLVED BusHesfor BARRELS, W. B. Hutchinson, 
Liverpool. 

18,865. Sarety Device, R. T. D. Brougham and W. C. 
Bersey, London. 

18,866. VeLocirrpEs, E. Kohler and F. G. Bate, 


London. 
18,867. MacHINE for SzPaRaTING BoptEs, A. Castenholz, 


mdon. 

18,868. Makrnc Matrix Bars, W. 8. Scudder, 
London. 

18,869. TaBLEs, A. J. Abbott, London. 

18,870. PNeumatic TirEs, W. R. Ridings and J. H. 
Crawford, London. 

18,871. ExLecrro-maGnetic Contract Systems, W. 
Grunow, jun., J. A. McElroy, and J. H. McHlroy, 


London. 
18,872. CompinaTion AtarM Locks, 8. C. Wolfe, 
mdon. 
18,878. AtBums for CoLLecTING Carbs, C. F. Liicke, 
mdon. 
18,874. Pranorontes, J. Noble and F. R. Bennett, 
on. 
18,875. GuaRps for Razor Braves, P. W. Etrorg, 
Londo: 


18,876. Fitz, R. Geare, London. 

18,877. Coops, T. J. Fenn, London, 

18,878. Parquet Fioorines, J. Rule and EF. Butson, 
London. 

18,879. Compinrp CycLe Poucn, F. P. P. Sore:, 
Londo 

18,880. 
London. 

18,881. TypkwriteRs, P. Becker and W. J. Thompson, 
London. 

18,882. PorTIERE Rop3, J. G. Wolff and T. Nelson, 


mn. 
Dressing Avurirrrous Sanp, J. W. Cann, 


London. 
18,883. Hat Box, G. L. Lavington and E. A. Wright, 
ndon 
18,884. Pxiates for AccumcLators, C. Zimmer, 
London. 
18,885. Cycte Gear Caszs, W. H. Lloyd, Birming- 
ham. 


16th August, 1897. 


18,886. Application withdrawn. 

18,887. Gas for ExpLosive Purposes, T. R. W. Parnell 
and E. Bailey, Scarborough. 

18,888. FLoweR-pots, A. R. Knight, Ashford. 
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18,889. Surat Vests, L. Lenton and T. Carpenter, 
Coventry. 

18,890. PHorocRaPHic Macuine, W. Scorer, Havant. 

18,£91. Brusa for Tires, C. Tatton and W. Bradley, 
Manchester. 

18,892. Cycte Crain ApsustmENt, A. Gunn, Notting- 


ham. 

18,893. Means for Apvertisine, A. B. Lennox, New- 
eastie-on-Tyne. 

18,894. Lecgtxa-Link, L. Herdle and J. van Venrooy, 
Baden. Germany. 

18,895. Lace, J. E. Dudson, Nottingham. 

13,893. Broveie Support, F. 8. Marsh and R. Primrose, 
Keigh'ey. 

18,897. SHarrs and Firrima3s for Carts, P. C. Jones, 
Guildford. 

18,898. Neck Rive and Mgratuic Pacxixe, C. Dobson, 
Wes’ Hartlepool. 

18,£99. Sarery Device for Liris, M. B. Cotterell, Bir- 


minghim. 
18,900. Ex raactine GoLp from Sirss, F. W. Jackson, 
Nottingham. 


18,901. Drop-Box Motiors for Looms, W. Fielding, 
Manchester. 

18.902. Loom Suutries, A. Wood, Manchester. 

18,603. Perpetua Morion Lever, A. Wallis, Crow- 
borough. 

18 90%. AceT7vLenE Gas, J. W. Searth and W. A. 
Taoraton, Leeis 

18 905. Ecectarc Warminc Apparatus, A. Florentin, 
Brussels. 

18 906. Cookrse Urensits, N. Crombez and P. Dela- 
salle, Brussels. 
18.907. Propucine 

Brussels. 
18,903. Serv epaz Weavine Apparatvs, E. T. Whitelow, 
Manchester. 
18 909. Wire Nertine for Fencino, J. Simpson, 
Sheffield. 
18 910. Bicycte WHEELS, J. Nich>las, Waterloo, Lanca- 
shire. 
18.911. TaansmiTTine Powzrin Cycizs, W. Heighway, 
mdon. 
18,912. ArsusTaBLE Wrencues, E. J. and A. de Courcy, 
Birminghim. 
18,913 Covuron Esve.ops, A. 8. Bey, D. Han, and 
Saltan Hamam, Constantinople. 
18,914. Bicycize Tires, J. C. Bayley and A. Rigg, 
ondon. 
18,9!5. Macnines for Grinpinc Batis, F. Manz, 
London. 
18,916. Corks, K. Fraser, jun., London. 
18,917. ALaRM for CycLEs and Veutcies, J. Hebble- 
waite, Manchester. 
18,918. Currmnac-out Dresses, L. E. Mollison, London. 
18,919. AcruaTING CouPLinas of VEHICLEs, F. H. Addis, 
London. 
18,920. RoLtEp Gop Prats, A. D. Pennellier, London. 
18 921. CrapLe for Exrractinc GoLtp, R. Wilcox, 


AcetyLene Gas, A. Denich, 


London. 

18,922. Stzam Evoarve, J. Woodley and A. Shibko, 
Cardiff. 

18,923 Poncture Stop for Trres, A. Martyn, London. 

18,924. Poxcrure Stop for Trres, A. Martyn, London. 

18,925. Gas Jer for Maaic Lantern, R. J. Moss, 
Abingdon 

18,926. INTERRUPTING an EvgctricaL DiscHarGE, M. 
Otto, London. 


Lonion. 
18 923. Trakatisa CoTTon 
London. 


Fisre, F. Vanoutryvo, 


18.929. Expiostve Compounn, CD. Abel.—(The jirmof 


Gesellschafi siir Lindes Eismaschinen, Germany.) 


18,950. CeLLULOsE MareriaL, C. D. Abel. —(7he jirm of 


Vereinigte Kéln-Rottweiler Pulverjabriken, Germany.) 

18.931. CoIn-FrareD X-Rays Apparatus, T. Scott, 

mdon. 

18,932. Car Steps, L. G. Heyward, London. 

18,933. Umpaetias, F. H. Mitchell and J. Miles, 
London. 

18,934. AvromaTic Evectric AtarM, P. V.Vandevelds, 
London. 

18,935. FLYING-MACHINE, G. Hardacre, London. 

18,936. CycLe Pumps, J. Jonas, Liverpool. 

18,937. VesseL for Hotpine Inx, J. A. Bensberg, 


Liverpool. 
18,938. Siuc-cuttinc Mecuayism, G. W. Mascord, 


18,939. SLvG-cUrTING Mscuanism, G. W. Mascord, 


mdon. 

18,940. Gas Ionrrion Apparatus, A. Martini and F. 
Deimer, London. 

18,941. Erectrric Atarm, C. Junge —(M. Vester, Ger- 
many ) 

18,942. Cycte Lamps, H. H. Lake.—(The Matthews and 
Willard Manufacturing Company, United States ) 
18,943. Cramps for Atracuinc CycLe Lamps, H. H. 

Lake.—(The Matthews and Willard Manufacturing 
Compiny, United States.) 
18,944. Betts for Cycies, H. H. Lake.—(The Matthews 
and Willard Manufacturing Company, United States.) 
18,945. CrusHinc Macuines, H. H. Lake.—{W. Hoiells 
and A. Berry, South African Republic ) 
18,946. Makinc HorsEsHoE Naits, B. J. Abbott, 


London. 

18,947. Paper Cop Tusss, J. B., G., and J. B. Swailes, 

anchester. 

18,948 Boxts for Doors, J. Thomas, London. 

18,949. Lirr Pomp, T. Tregurtha,. London. 

50. SMcKELEss Furnaces, P. Boimare, London. 

51. AtracHinc Scarr-pins, C. Voight and O. 
Graeger, London. 

18,952 Automatic FiusHinc SypHon CisTerns, J. 
Marsh, London. 

18,958. Motors AcTUATED by Fiurp Pressure, R. H. 
Ridout, Sunbury. 

17th August, 1897. 


18,954. Compination Cycitt Kyire, W. F. Hides, 
Sheffield. 

18,955. HorsesHors, R. Bromhead, Patricroft, Man- 
chester. 

18,956. Wurets for PotisHrnc Cutiery, C. Peach.— 
(A Johnston, United States.) 

18,957. Courtine of Wrres for ELecTRicaAL CURRENT, 
G. R. Powell, Bristol 

18,958. ApsusTABLE Spanners, W. Griffiths, Bir- 
mingham. 

18,959. PRopELLING VessELs, C. de Vries, Newcastle- 
on-Tyne. 

18,9€0. Feep MecuanisM for Macuines, H. W. Tonks, 
Birmingham. 

18,961. Inrcators, H. Stone and H. G. Atkinson, Bir- 
miogham. 

18,962. Topaczo Prrgs, J. 8. Pool, Jersey. 

18,963. Moura-preces for Cicarerras, &c , J. J. Miller, 
London. 

18,964. CycLe-privine Gear, W. J. G. Potter, London. 

18,965. AUTOMATIC RatLway CarriaGe Bott, W. T. 
Skinner, London. 

18,966. Gearine for Cycuzs, E. B. Killen, Glasgow. 

18 967. SELF-CLEANING and FEEDING FURNACE GRATE, 
H. Watson, Leith, N.B. 

18,968. Tore for CycLe WHEELS, A. Thurman, Wolver- 
hampton. 

18,969. ConstrucTIon of Hun3 and Spokes, W. Fraser, 
Moseley. 

18,970. Connzectinc HoLLtow-warr, R. Paull and T. W. 
Spurrier, Birmingham. 

18,971. MANUFACTURING ACETYLENE Gas, J. R. Wigham, 
Dublin. 

18,972. RecrmentaL Caps, M. Holzbiiuser, Glasgow. 

18 973. Repropuctnc Psotocrapss, E. J. Browne and 
F. J. Abbott, jun., Liverpool. 

18 974. Automatic AERATING MacutneE, J. Guthrie, 
Glasgow. 

18,975. Spuitrinc Grain, C. Cantoni and A. Siliotti, 
Manchester. 

18,976. Suprortine Trousers, N. A. Aubertin, London. 

18,977. Soprortine Socks, N. A. Aubertin, London. 

18,978. Economica Use of Gas, C. E. Billing, London. 

18,979. Rerractinc Guass SHapE for Lawes, J. A 
Bailey, Alloa, N.B, 
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18,980. Fastsnisa Cycre Hanpue-bars, 8. P. F. 
Lehmkuhl, Netherlands. 

18,981. CycLe Lamps, F. Reynolds, Birmingham. 

18,982. ReGIsTERING MEAN Pressures of Stzam, W. 
Ripper, Sheftield. 

18,983. Apvertisins, W. Hartley, London. 

18,934. Crasp for TRawL Fisainc Gear, H. Rippon, 
London. 

18,985. Nerpurs, A. Knippenberg, London. 

18,986. Hovusxs for Cyc.«s, G. Ehrenberg, London. 

18 987. Baas, A. J. Buult —+(B. A. Gondon, France.) 

18 988. Waris, A. J. Boult.—(7. J. Lovett, United 
States.) 

18,989. Paopuction of Catcrum CatpBipr, H. Maxim 
and W. H. Graham, London. 

18,990. PARADINITSODIBEZYLDISULPHO Acip, T. R. 
Shillito —(J. R. Geigy and Co., Switzerland.) 

18.991. CicaRETre and Cigar Ho per, G. C. Pulford, 
London. 

18,992 Asrrat Locomotive Encines, W. B. Rule, 
London. 

18,993. Apparatus for use in Swimmrno, T. O'Rourke, 
London. 

18,994. SuperHeaTinG Steam by Execrricity, J. H. 
Dunn, London. 

18995 Vatvas for Pseumatic Tires, D. Allport, 
London. 

18,996. Bracket for Cycies, W. W. and T. H. Lewis, 
London. 

18,997. Makino Jewe.iery, A. R. Connop, London. 

18,998. Exastic Pans, T. E. Cundy, London. 

18,999. Brake for Bicycier, R. Raffety, London. 

19,000. Spgezp Recorps for Sutrs, W. J. Smith, 
London. 

19,001. Mrturne Macuryes, C. E. van Norman, London. 

19,002. Typewritinac Macutves, G. C. Eilictt and W. 
P. Hatch, London. 

19,008. Manuracrure of Grass, H. Brooke and J. C. 
trout, London. 

19,004. Maxina Enoravep Buiocks, T. W. Sandford- 
Hands.—(H. J. Hands, India ) 

19,005. MorpaNTING Fiprous MarTeRiazs, H. Seidel, 
London. 

19,005. Sranps for Suprortine Bicycves, C. A. Jones, 
London, 

19,007. VeLocrpepgs, C. Chambers and W. M. Simpson, 
London. 

19,008. Steam Generators, A. G. Mumford, London. 

19,009. VeLocirepEs, J. T. Trench, London. 

19,910. Rock Drits, H. R., H. L., and L. G. Hancock, 
London. 

19,011. Cooxtne Ovens, J. Odelin, London. 

19,012. Cyvcte Wee, J. Barrett, I. Stevens, and R. 
Sutherland, London. 

19,013. Cash Reaisters, The National Cash Register 
Company Ltd.—(The National Cash Register Company, 
United States.) 

19,014 Extraction of Surntate, A. J. Boult.—(&. 
Vial, Belgium ) 

19,015. Fasteners for Winpow Sasues, W. E. Ison, 
London. 

19,016. Faw Biapgs, J. G. Dixon, London. 

19,017. Apvertisine by Execrric Licut, J. G. Dixon, 
London. 

19 018. Gratina Macuings, A. B. Hostetter. London. 

19,019. Cvcite Hanpues, F. E. Harrison.—({ The Gendron 
Manufacturing Company Ltd , Canada.) 

19,020. Tasies for Rartway Carriaces, W. McLaren, 
London. 

19 021. Croset fur RatLway Carriaces, W. McLaren, 
London. 

10.022. Mrasurnine Surraces, G. F. Redfern.—(L. Coté, 
Canada.) 

19 023. Cycte Drivina Mecuanism, W. G. Freeman, 
London. 

19,024. Marca Hotper, H. G. Warner, London. 

19.025. Apparatus for Crosinc Doors, H. Priester, 
London, 

CONSTRUCTION A. Reyrol'e, 
London. 

19,027. Hanp Prorector for Sportsmen, A. 8. Purdey, 
London. 

19,028. Grass J. T. Newell, 
London. 

19 029. Vatve Cap for Preumaric Tires, J. A. Steurer, 
London. 

19,020. MaNnuracturE of Wuite Leap, A. H. Eyles, 
London. 

19,031. Crusuine Mitts, W. H. Coward, London. 

19,032. Pwzumatic Trres for Wuerts, W. G. Hicks, 
London. 

19,033. ‘Towns Rerose Removat, H. 8. Jones.—(J. 
Pioger, France) 

19,034. Brarpinc Macurines, G. C. Dymond.—(4. JV. 
Groupe, United States.) 

19,035. Evzcrrotytic Apparatus, H. 8. Jone3.—(E. 
Balbach, jun., United States.) 

19,036. Wueerts for Venicies, E. P. L. Hardy, Liver- 


of BIcycLEs, 


Composition TILES, 


ool. 

19/037. Vats for Depositixe Nicxet, J. 8. Morrison, 
Liverpool. 

19,038. Lock Nuts, F. Hewlet, London. 

19,089. PHorograPH DervgeLopiInG APPARATUS, A. 
Sc iwerz, London. 

19.040. Fittinc Pneumatic Cycie Trees, H. Oliver, 
London. 

19 041. Watch Mecuanism, J. C. Fell.—(W. Killer. 
Germany. 

19 042. + Distances, W. D. Jones, 
London. 

19,043. Pweumatic TrrE Vatve, C. F. A. H. Bagot, 
London. 

19044. Apparatus for Sortina Coat, H. Aitken, 
London. 

19,045. Errectinc the Ruprurge of Rocks, P. Gay, 
London. 
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19,046. P1anororte Actions, J. H. Dunkley, London. 

19,047. Sewrsc Macutngs, H. R. Tracy, London. 

19,048. Fertrinc Macurves, H. H. and A. Turner and 
R. Robinson, Manchester. 

19,049. ILtuminator, W. Lonsdale, Lurgan, Ireland. 

19,950. Moisten1nc GumMED Surraces, K. C. Keeson, 
London. 

19.051. Suirta, W. G. Bradley, Glasgow. 

19,052. CycLe WHEELS, T. Brown and A. Macdonald, 
Glasgow. 

19,053. Pwaumatic Tires for Bicycres, C. Julian, 

d 


nm. 

19,054. SELF-FEEDING OPEN Fire Stover, C. M. Johnson, 
London. 

19.055. Hop Naits, G. H. Jones and F. Faulkner, 
Retford 


19.056. Cycie Brakes, C. 0. Slowe, Manchester. 

19,057. Crangz Brakes, W. H. Vaughan and T. Foster, 
Manchester. 

19,058. Knives for Cutrtne Pitep Fasrics, J. Platt, 
Manchester. 

19,059. WasHinG Boar, L. Litissman, Liverpocl. 

19,060. Keys, E. W. Lancaster, Moseley. 

19,061. Packine Boxes, R. Cliff, Birmingham, 

19,062. Lamps, J. Lewis, Birmingham. 

19,063. Boors and SHoxss, A. L. Gwatkin, Glasgow. 

19,064. Meruop of Makino Cornicss, A. L, Gwatkin. 
Glasgow. 

19,0€5. SaTzeN Croru, J. Aspin and C. F. Critchley 
Halifax. 
19,066 PRopuctne Currents, F. H. Goldstone, J. H. 
Ward, H. O. Farrell, and J. Moores, Manchester. 
19,067. AppLyisGc ENAMELLED Covers, A. Marsden, 
Stockton-on-Tees. 

i9 068. Heat.nc Water, F. B. Bramham and A. J. 
Crippin, Liverpool. 

19,069. Fiurip PREssURE Motors, C. Jest, Man 
chester. 

19 070. CycLe Savp.ts, J. B. Brooks, Birmingham. 


19.071. Pomp Lusricatise Apiiances J. D. Nouble, 
Bristol}. 
19,072. Connections between Pipes, E. Cousins, 


London. 
19 073. Sprrit Layps in PortaBiE Stoves, W. Birch, 
sheffield 





19,074. Fixine Tires to WHEEL Rims, A. H. Boulton, 
Birmingham. 

19.075. Or Cooxtne Stoves, H. Smith, Lincoln, 

19,076. Dergctinag Fracrorts in Wire Rops, J. F. 
Phillips, Leigh, Lancashire. 

19,077. CHEMICAL BoILina-pown Pans, W. Astley, 
Rolton. 

19,078. SrReTcHING TextiLE Faprics, J. W. Slater, 

naon. 
19,079. AepLiances fur Siipinc Winpow Sasues, R. 


Adams. London. 
19,080. Construction cf Wurris, J. G. Stidder, 
London. 


19,081. Davina Woon, T. Ender, A. Kleindienst, and 
J. Procner, London, 

19,082. ARTICLE of L. Goldsmith, 

London. 

19,083. Lactne, M. M. Porter, London, 


FURNITURE, 


19,084. Dorrine of Bcssixs, P. and J. Clough, 
London. 
19,085. CnemicaL Prarparation, R. 8S. Kaufmann, 


19,086. MACHINE-OILING Apparatus, H. Alexander, 


ondon. 

19,087. Cast Sree: Wuee s, A. Reichwald.—_(F. Xrupp, 
Germany ) 

19,088. ApJjusTABLE Cramp, E. Downing and W. Mum- 
ford, London. 

19,089. Grinpinc Macuinery, W. W. H. Knockhall, 
Greenhithe, Kent. 

19,090. Saarr Batance, A. 8. La Fontaine, London. 

19,091. RarLroap FrRoos, R. Selthun. London. 

19,092. Hanpie-sak Curr, H. L. Davis and H. M. 
Genese, London. 

19,098. Cask for Writinc Urensits, M. C. Rocssle, 


London. 
19 094. Sprina Brake, P. Selleg and E. B. Townsend, 

mdon. 
19,095. Frutine Testu, P. R. J. Willis.—(H. McLaren, 


Canada.) 
19,096. Corn-rrEED Gas Marers, T. Hughes, London. 


19,097. Spapes and Suxovets, A. Hiittemann, 
London. 

19,098. Receprac.e for SHor Buiackrine, G. Siegel, 
ondon. 


19,099. Horsxsuors, C. Koehann, London. 

19,100 Frames for DirFeRENTIAL Speen, J. O. O'drien. 
—(A. Duhem, Franee.) 

19,101. INTeRMrrrent Gearino, V. de L. 

ndon. 

19,102. Fororne Spikes, J. Bruce.—(W. McK. Chap- 
man, United States.) 

19,108. Locxine Cycte Wuaeers, G. H. Grifliths, 
Birmingham. 

19,104. Steam Borter Furnaces, G. Beesley, Liver- 


Isgoy, 


pool. 

19,105. Brick Macurngs, G. V. Maxted and C. McDer- 
mott, London. 

19,106 MovuLp-sanpino Macuings, G. V. Maxted and 
C. McDermott, London. 

19,107. PHospnatss, F. M. Lyte, O. J. Steinhart, and 
W. H. Wickham, London. 

19,108. Cartripces, J. E. O'Byrne, London. 

19,109. opens Up Cueesss, C. Junge —(£. Hop/, Ger- 
many 

19,110. Printixe of Music Matrer, C. Gerandel, 
London. 

19,111. CounreRBALANCING Unperrrames, D. Murphy, 
W. McManus, A. R. Harris, and G. W. Basley, 


London. 
19,112 Construction cf Saips, E. L. Kitchingman, 


London. 

19,1183. Brakes for Ve.ccipepgs, A. E. Thorp, 
London. 

19,114. Boores of Ventccrs, I. A. Timmis, London. 

19,115. Cycies, W. C. Holloway, London. 

19,116. Drivine Grar of Cycier, W. Horne, Cliffe, near 
Rochester. 

19,117. ADsusTaBLE Tension Devicr, P. von Wouwer- 
maans, T. Fischer, M. R. Kohn, and I. Pulay, 

ndon. 

19,118. Exvecrric Drivine Apparatus, P. L. Go'd- 
schmiit, London. 

19,119. Wasnine Casks, K. C. F. Ehrengart, London. 

19,120. Cycte Drivine Gear, F. Hager, London. 

19,121. Securrne Pyeumatic Covers, J. Adair, Water- 
ford, Ireland. 

19,122. WagEe_ep Scarro.p Lapper, O. Schmerenbeck, 


ndon. 
4 om Ecectaic Tramways, J. G. W. Aldridge, 
mdon. 
19,124. Manuracture of Hat Fronts, J. B. Garrod, 
London. 
19,125. Jormsts on Drarnace Pipes, E. Cousins, 


mdon. 

19,126. Rotary Sreves, J. H. Robinsoa and B. 
Corcoran, London. 

19,127. CycLe Hanpies, A. White and W. D. Ingsl!, 
London. 

19,128. Lear-HoLpixe Device for Music, E. 8. E ton, 
London. 

19,129. Sapp. Pins, A. White, London. 

19,130. Utitistne Rerosg, C. Chandler, Loadon. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


581,360. Coottna Device ror Piston-rops, M. L. 
Mery, Chico, Cal.—Filed September 26th, 1896. 

_ Claim —A cooling device for piston-rods. compris- 

ing an imperforate cylindrical metallic jacket sleeve 

adapted to closely fit a reciprocating piston rod, and 

provided at its ends with annular head flanges 











alapted to snugly fit in the stuffing-box for the rod, 
aaa inclosing therebetween an annular water circu- 
lating space entirely surrounding the body of the 
sleeve, substantially as set forth. 


581,423. Evastic CoLLAR-BEARING FOR CENTRIFUGAL 
Macuines, J. L. Jinnsson, Stockholm, Sweden.—Filed 
May 12th, 1896. 

Claim.—A metallic shaft-bearing consisting essenti- 

ally of acollar and box, the collar having a flange, a 


prcceceenceecy 
SSS 


N 





spring havingan «sifi se ia which the collar pr j cta the 
spring for a portion only of its extent beiug ia con- 


t=, 


561,480. i FOR Buamso Liqup fy 
. A, House, Bridge: t, Conn —Fi 
1895. eben Filed Mareh yp 
Claim.—(1) The combination with g f 
boiler, and a burner, of means for supplying 
the furnace, means for directing the air to B 
of the burner, means for supplying a com 
fluid to the burner, and means for regulatip th 
supply and the combustible fluid supply in roth ¢ air 
with the variation cf pressure in the boiler oan Ce 
ally asdescribed. (2) The combiration with af tant, 
a boiler, and a relf-generating burner, of mentee 
supp’ying air to the furnace, mears for direct” for 
air to the flame cf the burner, means for supply 
8 


ace, 

air ‘4 
amy 

bustibje 


581,480 














combustible fluid to the burner, and means fo 
regulating the air supply and the combustible fluiq 
supply in accordarce with the variation of pressure jy 
the boiler, substantially as described. (3) The com. 
bination with a furnace, a boiler, and a burner, of 
means for supplying air to the furnace, means for 
directing the air to the flame of the burner, means 
for supplying combustible fluid to the burner, means 
operated by variation of pressure in the boiler for 
regulating the air supply and the combustible fluid 
supply, and means for automatically cutting cff the 
supply of such fluid whenever from any cause there 
is an overflow of the same at the burner, substan. 
tially as described. 


681,551. Nur-tocx, W. A. Green, Etna, Pa.—Filel 
October 21st, 1896. 

Claim —In combination with a bolt provided witha 
right-hand thread 8 and a left-hand thread 4, an ex. 
ternally flat-faced power nut 5 upon the thread 8, and 
a coiled wire spring 7 provided with an end 8 perma 








ently inserted in a hole in the flat face of the power 
nut, and an oppositely-extending free end, an in- 
ternally flat-faced follower nut 6 upon the left-hand 
thread provided with a series of concentric incline. 
sided holes adapted to engage the free end of the 
spring, substantially as set forth. 


581,737, Pree Wrencu, J. P. Kennedy, Lebanon, Pa.— 
Filed March 11th, 1897. 

Claim.—{1) A wrench consisting of a lever having a 
jaw provided with a serrated face and shoulders on the 
sides of the jaw, in combination with a free sliding 
jaw having a gripping face, and a shank provided 
with an elongated slot engaging said lever. (2) A 





wrench consisting of a lever having a jaw providel 
with a convex serrated face, shoulders on the sides cf 
the jaw and a smooth elongated neck in rear of and 
adjacent to the jaw, in combination with a free 
sliding jaw having a concave and serrated gripping 
face, and a shank provided with an elongated slot. 


582,081. Mitiinc Macuing, C. C. Newton, Phila- 
delphia, Pa —Filed December 10th, 1896. 

Claim.—{1) The combination of the hollow mandril 
and the cutter structure mounted thereupon, said 
parts having forméd therein radial passages and a0 
aunular chamber inte between said radial 
passages, whereby lubricant from the hollow mandril 
is distributed to the surface of the cutter, with means 
for supplying lubricant to said hollow mandril, sub- 























staitially as specified. (2) The combination of the 
notlo w mandril having radial pas: communic stiog 
with an external longitudinal channel, a cutter struc: 
ture moun’ on the mandriJ, and having annulat 
ch.mbers communicating with said longitudio ; 
channel and also with the outer-toothed surface © 





tact with the box, and its free end in contact with the 
flange of the collar. 





the cutter, and means for supplying lubricant to the 
hollow mandril, substantially as specified. 
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AN INVESTIGATION OF THE PHYSICAL PRO- 
PERTIES OF COMPRESSED IRON TIRES. 


By Mr.2FREDERICK GrovER, A.M.I.C.E, 


For the last few years it has been generally accepted 
by engineers that the range of perfect elasticity of iron 
and steel is fixed. Thus, if a bar be found to have an 
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elastic limit of 14 tons in tension and 14 tons in com- 
pression, it has hitherto been supposed that the sum of 
the limits remains approximately equal to28 tons. From 
this we suppose that if the limit be artificially raised in 
tension it will be correspondingly lowered in compression, 
and vice versd. Professor Bauschinger found that by 
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continued repetition of tensile and compressive strains the 
sum of the two limits approached a minimum value, to 
which he applied the term range of natural elastic limit. 
The following illustration of Bauschinger’s important 
experiments on repetition stresses is given in Unwins 
“Testing of Materials of Construction.” A bar was 


Fig| 3. 





loaded in tension and its limit found to be 13°7 tons per 
Square inch. The load was increased to 14°5 tons per 
Square inch in tension. This was removed and the bar 
then subjected to a compressive load gradually increased 


4:8 tons per squareinch. The load of 14°5 tons remained 
upon the specimen for a period of one hour, but when 
removed and again iaiek by regular increments, the 
limit in compression was raised to 9°65 tons. After load- 
ing the bar alternately in tension and compression 
several times, the tension limit fell to 4°8, but ultimately 
the tension and compression limits settled down to 8°75 
and 7°95 tons respectively, a reduction of the original 
limit amounting to about 88 percent. In this experi- 
ment the maximum compressive load applied to the bar 
did not exceed 17°5 tons per square inch. 

«The author has recently made a series of tests of iron 
in which the compressive stress applied to the specimen 
was considerably greater than thatof its ultimate strength 
in tension, and has obtained results which lead him to 
believe that Bauschinger’s law concerning the range of 
elastic limit fails under extreme treatment of the 
specimen. The following experiments were made to 
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Fig: 4 

















BEFORE LOADING. 
Fig 8 














investigate the effects produced upon iron by West’s 
follow the experiments. 


cylinder. Eighteen segments 
cylinder and form the table 
the tire rests. 
towards the centre of the machine by pressure derived 
from a hydraulic pump. This delivers into a central 
distributing chamber, and from thence by pipes to each 
cylinder. A spiral spring is placed beneath each seg- 
ment, so that when the pressure is released from the 
cylinders the latter are forced outwards by the sprin 

until the cylinders are empty. When a tire y 


is put in action, and a uniform pressure brought to bear 
upon the outside of the tire, somewhat similar to that 
of the steam upon the convex surface of a boiler flue. | 
By the continued application of the hydraulic roe (in 
this machine usually worked with oil) a cold tire, for 
example, 3ft. 6in. diameter and 3in. by lin. section, may 
in a few moments be reduced considerably in diameter, 
and thus squeezed to fit upon the felloe of the wheel for 
which it was intended. Owing to the uniform distribu- 
tion of stress the operation is carried out without buckling 
the tire. Various diameters of tires may be fitted in the 
same machine by the insertion of segmental packing 
pieces between the tire and the rams. 

It is obviously of great importance that any change 


be thoroughly investigated. From Prof. Bauschinger’s | 
experiments one would presume that the limit of | 
elasticity of the specimen in tension would be greatly | 
reduced after squeezing, and this being so, that the 
hammer action of the tire upon hard roads would tend 
to the enlargement of the tire. It will be seen, however, 
that the limit in tension is considerably raised by the 
squeezing action of the machine, whilst the density of 
the iron is considerably increased. 

For each experiment a test piece 18in. long was cut 
from a bar of iron, and the remainder rolled into a tire | 
and welded up. This hoop was then compressed cold in | 
West’s tire setter, aad afterwards a test specimen 18in. 
long was cut from the compressed hoop and straightened 
at ordinary temperature. 

In all the experiments it was necessary that the stresses | 
upon the iron when in the tire-setting machine should be | 
determined as accurately as possible. 





tom zero to 14:5 tons per square inch. During this 
Operation the limit in compression was observed to be 


diagram by which this calculation has been made. Each 
cylinder of the machine is 8}in. diameter, and, therefore, 


taking place in the physical properties of the iron should | 





The machine has been recently illustrated in Tue | is resolved in the directions bz, cy, dz, ek. 
Encinger. To aring there are attached by set screws | no friction occurs at the surface of the tire, the total 
eighteen rams, each entering a corresponding hydraulic | load on a section of the tire cut by any diameter is 
are cast with the | 
of the machine, upon which | equal to—> + ba + cy + dz + ek. 
All the segments are moved uniformly | coefficient of friction equal to 0°3, then the force exerted 


| 


| 
| 


welded is placed upon the table of the machine the pump | 


| 
| 
| 


| 


exerts upon its ram a force of 51°84 tons for every ton 
per square inch registered by the pressure gauge. Some 
of this force is spent in overcoming the friction of the 
packings in the cylinders; nor is the remaining force all 
available for producing compressive stress upon the 
section of the tire, on account of the friction existing 
between the surface of the tire and the rams. This 
frictional resistance tends to prevent the creep of the tire 
during its contraction in circumference, and is.in effect 
analogous to the diminishing tension of the tight side of a 
belt as it passes around its pulley. 

Experiments made upon the efficiency of a hydraulic 
ram of about the same dimensions as that used in West’s 
No. 3 machine—8}in.—showed that the loss due to the 
packings amounted to 1°58 tons, thus giving the pressure 
exerted upon the surface of the tire as 51-8 —- 1°58=50°2 
tons for each ton per square inch registered upon the 
pressure gauge.” 
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FiG-6 


FIG] - 

















AFTER LOADING. 
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Fig. 1 is a diagram of the stresses acting upon the tire 


patent process of setting tires upon wooden wheels at | sections. The pressure exerted by each cylinder normal 
ordinary atmospheric temperature. The following short | to the surface of the tire is 50°2 tons. The length of the 
description of the machine will enable those interested to | radius Oa represents to scale 50°2 tons, which load acts 


At b,c, d, and e the force 


at the points a, 6, c, d, and e. 
Provided 


But taking the 


tangentially is 502 x 03 = 15°06 tons. Resolving 


Loads uy coms ie 
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this as before, we cut off the lengths pa, qy, rz, and — 





kk', The sum of these forces, together with the force 
Oa, ‘ . ; 
= represents the available force acting upon a section 


of the tire. The total load exerted per ton of pressure 
registered by the pump gauge is equal to 102 tons upom 
any section of the tire cut by a diameter. 

Working upon this basis, a diagram—Fig. 2—of the 
loads and compressions has been plotted. From this 
diagram the elastic limit in compression appears to be at 





* Mr. John Hick, in his experiments on the friction of cup leathers, 


Fig. 1 shows the | showed that when d = diameter of ram in inches, p = pressure in pounds 
| oa square inch, c = a constant, F = friction, then F=cdp. Acco 
wi 


the author's experimental data, c = 0°023 d. Hence F = 0°023 d2p, an 
then p = one ton per square inch, F = 0°023 x (8}) = 1°58 tons. 
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about 13 tons per square inch, and there is 0°7in. compres- | the outer skin. The author believes that these advan-| The inventive faculties of inventors have workeg in 
sion at a load of 26 tons per squareinch. These figures | tages are being realised by those who have now adopted | such riotous profusion in the matter of cycles, the Varig. 
e well with those deduced from the tensile tests. | this method of setting tires. It appears from these | tions have been so many, so wide, and so ingenious that 
Thus the limit in tension (see Diagram 8) works out to | experiments that the advantages of this method may be | it is often a matter of extreme difficulty to arrive at what 
14°4 tons per square inch, and the load manos oe to some extent neutralised by attempting too great a | the inventor means. 
O’7in. extension is 21°5 tons per square inch. is ‘ re c : aa I had thought that I might have adopte : 
figure is, of course, lower » veal that of the corres-| Table of Sections, Original and Final Diameters of Tires, & | gation in oe of the Suc. works — a Clalit 
ponding stress in compression, because of the increase iad fe In the “Gas Engine,” by Mr. Dugald Clerk, and ra 
in area as the compression proceeds. 3 3 | gs [Bee | last paper read before the Institution of Civil Engine 
Referring to Fig. 2, the maximum stress brought to| %3 Z g ap 88a | upon “Recent developments in Gas Engines,” ther 
bear upon this tire in compression was 26 tons per| = 5 5 | es 132 cal engines are divided into three types, which are in eff t 
square inch, and with this stress the tire was reduced | 4 qe | gs | sess) Remarks. similar as to the division of the classes to those I 
2}in. in diameter. This reduction is far greater than is| 8 Ss | £ E 18 23 a | adopted ; but on an examination of Mr. Clerk’s definition 
necessary for setting an ordinary tire, but the test was; § | O8 | “3 | Baa” | of type 1—‘‘ engines igniting at constant volume without 
purposely carried to an extreme in order to show the| ® 3 | idol compression ”—it will be seen that though this is true ag 
effect upor the grain of the metal. = iis a rough theoretical approximation, yet it is impossible ip 
The next test was made upon a bar 18in. long, cut 1gx4 | 34-4 lse-7 | — Teon tive practice to ignite at constant volume. The flame takes 
from the above-mentioned compressed tire. The bar , | an appreciable interval of time to pass through the ey. 
was straightened cold and tested in tension. The thick | 2 x} | 32°37 | 30°12| 31 Iron tire plosive mixture of gas and air, during which interval the 
lines on Fig. 3 refer to the bar under discussion. The} 2 Brana : iston is moving at its greatest velocity, the volume 
bar remained perfectly elastic during increments of | 28xi | 59°45 | 53°09 | 4 | Iron tire heen ignition is therefore continually changing. If the 
load amounting to 30 tons, and finally broke short with a 24x | 45°87 | 42°12) 31 | Iron tire ignition in this cycle were to take place at the dead poin 
load of 35°75 tons. The final extension was 0°02 per | ~*~* = of the stroke, it might be possible to effect ignition a 
cent. on 10in., and there was no contraction of area.|3 x1 | 59°5 | 55°75 | 30 | Iron tire. Buckled at a point | almost constant volume ; but taking place at from one. 
The fracture—Fig. 4—was bright, and presented a similar | _ | _ Sin, each side of weld third to one-half of the stroke, there must always be an 
. em to fine-grained cast iron. The modulus of | 3 x1 | 32°62 | 31°12) 29°7 | Iron tire appreciable relative interval of time between the com. 
elasticity was found to be 27°7 million pounds per square 3 x1] 45°37 | 43°75] 37 Steel tire mencement and the completion of the ignition. Flame 
inch. For the purpose of comparison, a virgin bar of passes through a mixture of gas and air at atmospheric 
Tabulated Results of Tension Tests. 
Uncompressed bars. } Bars cut from compressed tires, 
5 : cx . 3 8, = | sions :| : Extensions, éu 
paren 3 & ag sa | 83 | pn ge 5 | Perm 3 = a4 | =a $4 per cent. on s7 23% 
) |s@el gz} Sei go; 3) sel .)]. [si ge) 42) 85) 7 7 | g8) 58s 
4 |s, |sp4l ds| ss] 36 | a8] 2 | a, |zeél el ae] 52). |_| $k| gee note, 
i | di |g) 22) G2) Be [mm am Gu) f | Bf [28s GE) gb) Se] mm | mm |e) oy] dee 
& |B? ae) a8 | 22) 33 ey al P eg) ae) a8 ae) ||| aU gS 
| 2°12 | 0-78 | 27-7 | 20°6 | 22°7/| 90-7} 0 — | 0°02 6°97 | Merchant iron, ‘Thornhill B.” See fractures in Figs, 4 & 5 
2°06 | 0-76 | 28-0 | 14-4 | 23-6 | 60-9 | 19°5 | 22-6 19°08) E ae oe é 
| 2°12 | 0°78 — | 15°2 | 2 | 60°9 | 27° |165 > — | 17 — | Sameasabove. Annealed Fracture Fig. 5 
2°55 | 0°766 | 28-1 | 14°3 | 24-1 | 59°4 | 30 19 28°7 || 2°59 | 0°769 | 24°5 | 17°8 | 24°8 | 71°77; 180; — | 48 9°5 | 3°49 | See fractures Figs, 6 and 7 
2°308 | 0°755 | — | 140 | 22°5 | 62°3 | 23 15° 19°3 || 2°4 | 0°78 _ | 22°1 | 26°3 | 88°9/ 0 — 0 0 |10°5 | Same fractures as Figs. 4 and 5 
the same iron was then tested in tension. The curves | reduction in the diameter of the tire. When a reduction | pressure much less rapidly than through a compressed 


relating to this bar are shown in faint lines in Fig. 3. 
The elastic limit was reached at a load of 22°5 tons, and 
the maximum load at 37 tons. The fracture—Fig. 5— 
was generally fibrous, but somewhat laminated, with 
crystalline streaks. The reduction of area was 19 per 
cent., and the extensions on 10in. and 2in. were respec- 
tively 19°5 per cent. and 22°6 per cent. The broken end 
of the specimen shown in Fig. 4 was then annealed, and 
when cool again tested. The fracture was then identical 
with that shown in Fig. 5, thus proving conclusively that 
the curious cast iron appearance of Fig. 4 is entirely due 
to the action of the machine. The limit and breaking 
loads of the annealed bar appear, on Fig. 3, to be higher 
than those of the uncompressed bar, but this is merely 
the effect of the increase in area due to squeezing in the 
machine. 
in the two bars. 

It has been stated that the compression on the bar 
depicted in Fig. 4 was greater than necessary to set an 
ordinary tire. 
of more moderate treatment a tire section measuring 
about 2sin. by din., and 3ft. 7Zin. in diameter was com- 
pressed to 3ft. 6Zin. diameter. Figs. 6 and 7 show the 
fractures of the iron before and after treatment in the 
machine. It will here be noted that the pressed tire— 
Fig. 7—is not nearly as crystalline as in Fig. 4, but that 
there is a tendency to the formation of crystalline 
lamine. In this test the limit of the pressed bar was 
higher than that of the unpressed bar. 
experiments the author concludes that it is not advisable 
to reduce the diameter of a tire by more than lin. in 
every 30in. diameter. Other tests are given in the 
tabulated results, which corroborate the figures already 
mentioned. 

In order to test the behaviour of the pressed tires under 
bending stresses, two segments of 3in. by lin. tires— 
Figs. 8 and 9—were loaded centrally and the deflections 
measured. The deflections are plotted in Fig. 10. It 


will be observed that the elastic limit of the pressed tire | 


is higher than that of the uncompressed, and that the 
load required to produce the same deflection of the com- 
pressed tire amounts to about 48 per cent. more than 
that applied to the uncompressed tire. 

From the forementioned experiments, the author 
draws the following conclusions :— 

(1) That high compressive strains applied to iron bars 
result in raising the limit of elasticity in tension, and that 
the tension limit may be changed from 61 to 91 per cent. 
of the maximum tensile strength by increasing the in- 
tensity of the compressive stress applied. 

(2) That the tension modulus of elasticity is slightly 
lowered by the application of a high compressive stress. 

(8) That a ductile iron bar presenting a perfectly 
fibrous fracture will, after the application of excessive 
compressive stress, be entirely changed to give a fracture 
of 100 per cent. crystalline area, almost similar in ap- 
pearance to that of cast iron. That the proportion of 
fibrous to crystalline area is diminished as the compres- 
sive stress is increased. 

(4) That annealing a compressed bar restores it to a 
fibrous state. 

The author is of the opinion that iron tires set in 
Messrs. West’s machineshould possess certain advantages. 
(1) Greater rigidity due to the raised elastic limit; (2) 
greater endurance due to increased density of the iron. 
Fractures of compressed bars examined under a 
powerful microscope revealed a close texture of grain, 
the density increasing in a marked manner towards 


The stresses work out to be nearly the same | 


In order, therefore, to observe the effects | 


From these | 


| of more than lin. in 30in, diameter is made, the tire 
| should be annealed before finally closing it upon the 
wheel. With proper management such circumstance 
| need seldom occur. It is also shown that moderate 
| compression very materially stiffens the tires—see 
| Diagram 10—without seriously impairing their ductility. 
| Inconclusion, the author wishes to express his thanks 
|to Mr. B. G. Todhunter and Mr. McCandlish, of West’s 
Patent Power Tire Setter Syndicate, Thornton-road, 
| Bradford, for their kindness in preparing the specimens. 
| The author's acknowledgment is also due to Professor 
| Goodman, for kindly affording him opportunities for 
| carrying out the tests at the Yorkshire College, Leeds. 
| 
| THE CYCLES OF GAS AND OIL ENGINES. 
| By Mr. JamEs D, Roots, 
| No, I 
| THe words “internal combustion engines” con- 
tain a fairly approximate descriptive definition of gas and 
oil engines ; and for the later period of these motors—for 
the whole may be conveniently divided into two periods, 
that before and that subsequent to the introduction of 
the Otto engines—this title is possibly the best that can 
be devised, yet as these words will necessarily include 
gunpowder, gun-cotton, and all similar fulminating 
engines, it is not sufficiently accurate for a paper upon 
the cycles of these motors. 
The words “explosive engines” are excluded for the 
like reason, for in using gunpowder and gun-cotton the 
working pressure is produced by the decomposition of the 
explosive into gases, and the presence of air is not 
essential to its operation. In gas and oil engines air is 
essential to the decomposition of the explosive. The old 
title, therefore, of the Patent-office, ‘‘airand gas engines,” 
is a very correct one, so far as it goes. To include 
powder and gun-cotton engines in this category would be 
not only to widen the field of the subject considerably— 
and it is a sufficiently wide one as it is—but it would take 
us back to the year 1256, and ascribe to Roger Bacon, or 
| else some ancient and unknown Chinese worthy, the 
| invention of the gas engine. The words ‘gas motor” 
| contain in themselves a sufficient definition to exclude 
| powder engines. M. Witz has endeavoured to show in a 
| manner characteristically French that the Abbé Hautfeuille 

was the inventor of the gas engine, because he published 

some ideas upon a powder motor. Upon the same 
| reasoning, the cannon used at Crecy were equally if not 
| more practical and workable gas engines. On the other 
| hand, the Barber patent, which is given as the earliest 
| invention in the English works upon the subject, is only 
| a fanciful, and as far as I can judge as impracticable a 
| motor, from the modern standpoint, as the steam engine 
of Hero of Alexandria. 

I have therefore excluded from this paper all powder 
and gun-cotton engines, although those in Class 3 some- 
times approach closely to the hot-air engines, and some 
of them are decidedly on the borderland between the 
internal combustion engine and hot-air engine. I have 
also excluded from consideration all engines not possessing 
a cylinder and piston. 

The classification of the cycles of gas and oil motors 
necessitated the reading through carefully, in addition to 
the known works upon the subject, the patents dealing 
with the subject of cycle from the earliest time up to the 
end of the year 1894—a task I should have recoiled at had 
I realised the necessity for it before having collected 
many notes and written considerable portions of the paper. 














mixture. 

The following is an indicator card of this type of cycle, 
taken from a Hugon engine, by Professor Tresca, of 
Paris. The time taken to complete the ignition is clearly 
shown by the rise of the ignition line. If the ignition 
had been at constant volume, the ignition line would 
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have been a vertical one, as it is in the indicator diagram 
of the atmospheric engine. Hirn says, in ‘‘ The Theory 
of the Lenoir Gas Engine,” “the gas mixture not only 
requires a certain time in order to become ignited, but 
there must be upon the beginning of the working stroke 
a certain interval ere the flame enters.” 

With regard to type 3, the definition, ‘* engines igniting 
at constant volume with previous compression,” is more 
accurate than that of type 1, as the ignition is usually 
upon or near the dead point in this class. There are, 
however, many engines that could not be included in 
either Mr. Clerk’s or M. Witz’s classification. 

It appears to me advisable to classify the engines by 
revolutions rather than by stroke, because this classifica- 
tion by stroke of the engine ignores the strokes of the 
pump, an essential part of the cycle, the so-called two- 
stroke engine being generally in reality a four-stroke 
engine. On the other hand, if it be called a four-stroke 
engine, it is placed in the same category as engines of the 
de Rochas cycle, which would be clearly wrong. 

The British Patent-office now classifies the compression 
engines by strokes, as also does M. Witz and M. Richard. 
Such well-known engines as the Stockport, Clerk, Mid- 
land, and engines of this class have in this classification 
their two pump strokes ignored, and these really, although 
the operations are carried out in two cylinders, are four- 
stroke engines. The Trent gas engine and engines of 
that construction are also of the same type, as_ they 
really possess two pistons in two cylinders of different 
diameter placed tandem. : 

My first intention was upon these grounds to classify 
the cycles by the number of revolutions per cycle solely, 
but the former objection would apply equally unless some 
explanatory subdivision were made. : 

The classification I have finally adopted is shown in the 
table or chart, page 219. It will be seen that so far as the 
first classification goes, the three main classes are in effect 
similar to those of Mr. Clerk and M. Witz. Mr. Clerk, 
however, places atmospheric engines as ‘type 1a,” while 
M. Witz places them in a separate fourth class, together 
with others which he describes as mixed. i 

In 1884 and 1885 the British Patent-office classified 
internal combustion engine cycles by revolutions, a0 
although this is undoubtedly a good method, yet the 
classification was coupled with a system of abridgment 
that formed a very elusive paradise for the searcher, and 
the system was subsequently very properly discontinued. 

The Atkinson cycle engine would have presented 4 
difficulty under the classification, as it is a four-stroke 
engine, yet is not upon the de Rochas cycle, as the 
strokes are of different length. _The two extra oF 
pumping strokes are obtained in one revolution and by 








the one piston by an ingenious mechanical device ; it is 
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CLASSIFICATION OF OIL AND GAS ENGINE CYCLES INTO TEN TYPES—1794 TO THE END OF 1894. 
ee 2 
CLASS 1. CLASS 2, CLASS 2, CLASS 2, CLASS 2. 
NoN-COMPRESSION ENGINES. CoMPRESSION ENGINES. CoMPRESSION ENGINES, Compression ENGINES, CoMpRESSION ENGINES. 
Gos 1-0 _-o repel Cycles of One Revoltition, Cycles of One Revolution. Cycles of Two Revolutions. Cycles of Two Revolutions. 
: ————————_——— Tyre 3—With the aid of a separate pump- | Tyre 4—Use of the opposite face of the | Type §6—Ordinary De Rochas cycle. (Con- | Type 7—Reducing the charge fired to 
Street is Wingh Ped jae) eee ing piston. (Continued). working piston as a pump. (Continued). tinued). increase the expinsion. (Continued). 
Wright ns det dn ee —— 
Jalestrino seo eee eee 1855 | Clayton 1884 | Baldwin ... ... «6 «+ «+ 1890] Stuart and Binney (b) ... 1888 | Rouzay (dcb) ... «.. o- 1891 
Torassa 1856 | W a 1884] Day... sce coo soe cos cos JSO2 | Lanchester lhe 1889 | Shaw and Ashworth (c)... ... 1891 
Tenoit soe. cae!” sar: mae 1860 | Sombart ... 1884 | Ridealgh ... 1891 | Niel (e) 1889 | Fernand and Gallice 1891 
Hugon . 1865 | Browett 1884 | Day ... 0. os 1891 | Miller 1889 | Bellamy 1893 
Kinder and ‘Kinsey... 1867 | Atkinson ... 1885 | Atkinson (b) ... 1892 | Lalbin (e) 1889 | Letombe (d) 1894 
Errani and Anders.. 1872 | Simon 1885 | Instone 1892 | Daimler (cb)... .. 1889 | 
Hock... 1874 | Andrews ... 1885 | Sohnlein (b) 1892 | Rogers and W harry 1889 
Bischopp ..- bn srg worth 1886 | Bilbault (b) 1892 | Lindner A) gua 1890 | 
davel (e) cas 878 | Nash 1886 | Cock... .. 1892 | Hamilton (c) ... 1890 . zs , 
> snier and -Lamart 1881 | Welch and Rook 1886 | Roots (b).. 1892 | Butler (b) ° 2 1890 | Cycles of Three Revolutions. 
Ord ... 1881 | Shaw 1886 | Okes (d c) 1893 | Stuart and Binney (b) ee 1890 | Tyrz 8 
Alcock 1881 | Fielding ... 1886 | Okes (c d) 1893 | Higginson (c) .. ; Slo eR SEAS! la ideas SS alana 
Sombart - 1881 | Niel . : ..» 1886 | Roots (b)... 1893 | Pinkney (b) ..- 1890) ee ae 1880 
Haigh and Nuttall... 1882 | Gas Motoren Fabrik De utz ... 1886 | Sintz (b) .. 1893 | Dheyne, Nydpr uck, ‘and Hoult Griff _ 
Hutchinson 1882 Hydpeuck « and Heyne 1886 | List and Kos kof (b) 1893 Oe se aes! ae 1884 
Andrew 1883 | Clerk 1886 | Roots (b) 1893 | Robson eas 1890 | Retlason 1886 
Economic Motor Company 1883 | Murray 1886 | Maccallum (6)... 1894 | | Forest (e) 1890 | Re am ef 1886 
Dawson : 1885 | Robson 1886 | Harris 1894 | Ovens a 1890 | Mec th ea 1886 
Hartig : 1885 | Taylor : 1886 | ———___________ Jeanperrin (e)... 1890 | 7 ‘in 1887 
Economic Motor Company 1885 Wordsworth & Wols stenholme 1886 | Pinkney (b) i 1891 ro 1887 
Brine 1886 | Priestman (b) ? 1886 | Wertenbruck (c) 1891 Lin ile dB tt 1888 
Dawson 1886 | Niel (d) . 1886 | Pinkney 1891 | Wordow and Br agp 1888 
Taylor 1886 | Wright and Cc harlton 1886 | Cycles of One Revolution. Capitaine... 1891 Roots (double expansion) 1888 
Dawson i 1887 | Davey : 1887 Poussant (e) a Es 1891 | Weatherhogg (b 1889 
Laviornery (e) 1888 | Chart and others 1887 Typz §—Without a pump. Hornsby and E dwards (b) 1891 | Peeble BE \Y) I 1889 
Wilkinzon 1892 | Sturgeon ... 1887 a | ee are 1891 | 3 ; a 
Schoenner 1894 | Wordsworth 1887 | Capitaine (b) ... 1885 | Roots (b)... 1891 | 
- Williams... .. 1887 | Atkinson (c) 1886 | Van Rennes (b) 1891 | 
Ravel and B reitinayer 1887 | Atkinson (d c) 1887 | Letombe (e) .. 1891 
Sturgeon ... 1887 | Roots (a)... . 1889 | Crossley ho Holt (b) 1891 | Cycles of Compound Engines. 
Tyre 2—Power produced indirectly by | List and Kosakoff 1887 | Lentz Czermak ‘and others 1890 | Koerting and Boulet (e) 1891 | 
atmorphert pressure. Adams 1887 | Coffey (d c) 1£91 | Fiddes and Fiddes (c) 1891 Tyrpr 9 
a Beeckey . 1887 | Southall PS sie nee 1892 | Lacoin (e) 1891 | 
Brown 1823 | Schmid and Bec kfeld 1887 | Gas Motoren Fabr ik. Deutz (a) 1892 | W. and S. Priestman ( (b) 1891 | Wordsworth and Lindley 1883 
Brown 1826 | Gaze... «+. 1888 | 3 Weiss (b)... .. --- 1891 | Nash 1886 
Johnson ee 1841 | Campbell .. Ja 1888 | Gas Motoren Fabrik “Dents | Wordsworth & Wiciteahclinn 1886 
OUI, sen 3 sn ex here 1853 | Purchas and F riend (b 1888 Cee cas eee aes 1891 | Shaw . 888 
Schollick 1853 | Butler 1888 Vanduzen Soa) 1891 | Crossley 1888 
Barsanti and Matteucci, rovis 1854 | Royston 1888 es : Bd, ° | Vanduzen 1891 | . . \s 1888 
Hugon.... ? 1860 | Richards (d) ar 1888 Cyelen of Tew Revelations. Dawson 1891 oy Fabrik Deutz .- 1888 
Barsanti and M: atteu ucci. 1861 | Simon (Trent gas) ... 1888 | Type §6—Ordinary De Rochas cycle. | Evans pee 1891 | Royston ... : 1888 
Hugon 1863 | Williams ... 1889 | - — | Seck (b) ... 1891 | Forrest and Gallice 1889 
Wenham ... 1864 | Hoelljes 1889 | De Rochas 1862 | Anderson (c) 1892 | Niel... . 1889 
Otto i. « 1863 | Covert 1889 | Otto... 1876 | Webb 1892 | Butler (c b) 1889 
Langen and Otto 1866 | Taylor 1889 | Crossley 1877 | Held (b) . 1892 | Melhuish ... 1890 
Gilles 1867 | Theermann 1889 | Linford 1879 | Durr (b) ... 1892 | Stuart (b) 1890 
Fogarty 1873 | White and Mid dleton 1889 Linford 1880 | Rankin and Rankin ( (b). 1892 | Bechicld und Schmid .. 1890 
Turner 1873 | Clerk 1889 | Otto. c eae 1881 | Owen (b).. 1892 | Higginson Sy ee ee en 
Soderstrom and Dick 1876 | Ball... 1889 | Holt and C ‘rossley ei 1882 | Bengger ( (b) 1892 | Robert = Z .. 1892 
Gilles ; 1874 | McAllen ... 1889 | Martini ... 1883 | — a) ae . 1892] Anderson (c) ... 1892 
Kirkwood and others 1874 | Proell ? 1890 | Steel and W hitehead 1883 | Gas Motoren Fabrik Deutz ( b) 1892 | Piers.. : oe 1892 
Daimler 1874 | Beckfeld and Se hmid 1890 | Crossley 1883 | | Spiel (b) . : i -. 1892) Hartley aad ‘aoe s 1892 
Dixon 1875 | Binns 1890 Pickering... ; 1883 | Lanchester (b) 1892 | Davy 1892 
Crossley 1875 | Williams ... . 1891 | Spiel... 1883 Hogg and Forbes 5 (b) 1892 | Durr (b) eI 1892 
Daimler 1875 | Wertenbruch ... 1891 Picking and | Hopkins 1883 | Berk .. 1893 | Hartley pot oe Pe 1893 
Hallewell ... 1875 | Miller (b)... 1891 | Hale.. 1883 Crunen : 1893 | Davy 1893 
Linford ... 1876 | Barclay 1891 Serrell ad 1883 | Fiddes and Fiddes ( (c) 1893 | Berk.. 1893 
Hallewell ... 1876 | Higginson 1891 | Wi archalowski (e) . 1884 | Hamilton (c) ... 1893 | Clerk Pat S anchesken (c) 1894 
Robson 1877 | Connelly ... 1891 | Holt and Crossley .. ones ida 1884 | Roots Ba! “nat dese, Voce. | as 1894 
Crossley 1878 | Higginson 1892 | Delamare and Malandin (e) 1884 | Crossley and Atkinson (c) ... 1893 Roots (b)... a ee ee 
Turner 1879 | Robert 1892 | Wirth (g).. 1884 Fielding = a es sae TR Schimming Seo 
Turner 1880 | Webb 1892 | Wirth 1884 | Gas Motoren Fabrik Deutz ... 1893 | Davy a 1894 
Francois (e) 1882 | Clerk «es 1892] Crossley ... 1884 | Burt and McGhee 1893 | 
Robinson ... 1882 | Gas Motoren Fabrik Deutz ... 1892 Magee 1884 | Dixon SS 
Schweizer 1883 | Von Oechelhausen and Junker 1892 | Lenoir 1885 | Evans 1893 
Butterworth 1884 | Davy.. “a 1893 | Sombart (e) 1885 | Hartley and Kerr 1893 
Dewhurst... 1884 | Martin ; 1893 | Spiel... 1885 | Bellamy 1893 | 
Hopkins ... 1884 | Smethurst, Vickers, & Rogers 1893 | Durand (e) 1885 | Hamilton (c) ... 1893 CLASS 3 
Hill ... 1884 | Garner and Sherrin .. 1893] Daimler ... ... 1885 | Wattle . 1893 ‘ata 
Lowne 1889 | Dickinson... aewaeree : eo te ae 1885 | Clerk and Lanchester () 1894 Continuous Combustion ENGINES, 
Vermand ... 1890} Benier ... ...  ... see vee 1894 | McGhee and Magee 1885 | Skene (b)... .. LM é 1894 
Trewhella 1891 | Maccallum 1894 | Crossley ... es eee eee =©1885 | Griffin (b) 1894 Tyre 10 
— = ——————— | Farmer 1894 | Priestman (b)... .» «ee 1885 | Lindemann 1894 
Koerting Boulet t(e). 1885 | Foster (c).. ROG4 Wikeow > 3.00 a act’ a eee 
Smyers 1885 | Low ... a re er 
Southall ... 1885 | Gibbon (b) 1SG4 1 Rick eas) Ses ee ee 
CLASS 2 Rogers (C) _... 1885 | Henriod-Schweizer (b) . 1894 | Hock... 1872 
Bickerton (C) ... 1885 | Hirsch (b) 1894 | Brayton ... oi tga. © ital Lec eae 
Compression ENGINES, Cycles of One Revolution. Magee (dc) ... 1886 | Bryant (b) 1894 | Jenkins... ee eves 1874 
Cycles of One Revolution. Magee ‘ 1886 | Robinson... . .. 1804] Simon 1878 
. Tyre 4—Use of the opposite face of the | Roots (b).. ae 1886 | Howard, Bousfield, ‘and ‘Bastin | Foulis 1878 
Tyre 3—With the aid of a separate pump- working piston as a pump. Capitaine and Brunler (b) 1886 sas 1894 | Simon : 1879 
ing piston. - | Dav Sensis 1886 | Wiseman and Holroyd (b) 1894 | Williams and Baron 1879 
as Robson 1877 | Humes (b) ... ... 1886 | Campbell (b) ... 1894 | Williams... . -» 1879 
Lebon os. ose eee wee oe = 1801 | Leichsenring 1878 | Hutchinson ++ eee eee ©1886 | Withers (c) 1894 | Simon and Wer ‘tenbruch ... 1881 
Barnett eae 1838 | Robson aye eee oe = | Watson 1881 
Newton (Drake ?) (f) 1855 | Robinson .. «+ oe 1880} Stuart and Binney (b) i «te Siemens 1881 
Million wiawas 1861 | Williams and Mallan coe. ese (AGG | OMGEIOUE (GD cee. coe cee one, ROO Tonkin 1881 
Simon 0” rere Oe 7) a re Maynes 1882 
Clerk “s 1878 | Emmet os) ea ee) ee ee Odling 1883 
Wittigand Hees. ie 1878 | Porteous ... 1882 | Priestman (b)... .. 1887 “ , Foulis 1883 
Koerting Lieckfeld (e) 1879 | Maxim 1883 | Gas Motoren Fabrik Deutz . oe 23GB Cycles of Two Revolutions. Crowe te .20b Fae eee 
Rider . . 1879 | Nash.. 1883 | Spiel (b)...  ... w+ =1887 | typzk 7— ‘Reducing the charge fired to| Livesey ... ... ... «. +. 1883 
Linfor ad 1879 | Shaw - 1884 | Wastfield (c) Sst ale. See ste, Bee increase the expansion. Wilcox d 1885 
Simon 1879 | Steel and Whitehead 156474 Dawe (G)isc. sts si ese ccs BOSE Babcock ; 1886 
Rider 1880 | Wright and Charlton wens 1885 | Roots (b)... ... .»» 1888 | Skene (Cc)... He 1886 | Hargreaves (b) 1888 
Otto. 1881 | Hale.. . “és 1885 | Johnston (c) ... 1888 | Milburn and Hannan (c) 1886 | Von Oechelhauser 1888 
Clerk 1881 | Ravel (e) = 1885 | Ragot (e)... 1888 | Gas Motoren Fabrik Deutz — d) 1887 | Gardie cee cus sess eee 9 
Crossley and Holt . 1881 | Royston 1885 | Kosztovits 1888 | Sterry (c d) é 1887 | Hargreaves (b) Ie" co ie ee 
Atkinson ... ie 1881 | Deacon 1886 | Purnell 1888 | Griffin (c d) 1887 | Hoelljes ... ie 358 1889 
Clerk 1882 | Deacon. 1886 | Lalbin 1888 | Davy (c) .. 1887 | Crowe Se en a, 
Atkinson ... 1882 | Hosack (c) 1887 | Rowden (c) 1888 | Charon (d) i ‘ 1888 | Clerk de ee. 4tt = cin eae eee 
Clerk wes see ee 1882] Ravel and Breitmayer er 1887 | Royston (c) 1888 | Browett and L indley 1888 | Atkinson... ... 1889 
Andrew see cee ee ~=-1883 | Hale (d) 1887 | Quack (c)... 1888 | Rowden (dc) ... 1889 | Dela Touche ... ... ... ... 1890 
Niel ... 1883 | Sington 1888 | Schnell 1888 | Green es 1889 WIGMONG) coo eu cas cee ise 
Koerting and Lieckfeld.. 1606) ates. a. 1888 | Noel (e) ... 1888 | Southall (c) » ese eee 1889 | Diesel (d).. : 1892 
Martini ++ see 1883 | Von Oechelhauser 1888 | Stubbs 1888 | Fielding (d) ... ... ... ... 1890 | Société Anony me Gardie 1892 
Skene ioe coe cee eee ©6884} Pinkney 1888 | Roots, gas 1888 | Roots SF -Sihat aaa 1890 | Brunler, three patents (b) 1893 
Eteve and Braam ex 1884} Butler... 1888 | Roots (b)... 1888 | Brayton (b) 1890 Arschanloff mn -» 1894 
Atkinson ... 1884 | Pinkney (b) 1890 | Dougill 1888 | Deboutteville & Malandin (d) 1890 | Gas Motoren Fabri ik Deutz ... 1894 

















(a) Are same cycle 


(b) Petroleum engines. 


(c) Efforts to clear out all products, 
(f) First engine in which an ignition tube is used. 


(d) Varying volume ignited. 


(g) Coal dust or powdered fuel. 


(e) Names from foreign works, 
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therefore classed with the one-revolution cycles. Of THE MANCHESTER SHIP CANAL. assumed very hopeful dimensions is grain. How vast th 
course it may be urged that an engine consists of increase has been may be judged by the chairman's 


mechanical devices, nevertheless it is clear—and this 
may be taken as a definition of cycle—our consideration 
in every case must be the disposition of the working 
fluid in the engine and the processes it is subjected to 
before and after combustion. 

I have endeavoured in classifying to follow the line of 
fewest objections, and the classification followed was 
adopted after having tested and rejected five other 
systems of classification which I had drawn up. 

Class 1 contains all non-compression engines. It is 
divided into two types, of which the first includes those 
engines in which “ power is developed directly by explo- 
sion,” and the second those in which ‘ power is produced 
indirectly by atmospheric pressure.” 

Class 2 contains all compression explosion engines. 
These are divided into six different types of cycle, three 
of which are completed in one revolution, the first being 
‘‘with the aid of a separate pump or pumps,” type 3; 
the second “ with the use of the opposite side of the 
working piston as a pump,” type 4; and the third “ with- 
out a pump,” type 5. There is a subdivision of cycles of 
two revolutions, the well-known de Rochas or Otto cycle 
being the first of the two columns, type 6; the second, 
type 7, having a greater expansion, 7.¢., the working 
charge is expanded to a larger volume than it occupied at 
atmospheric pressure before ignition, and is so expanded 
in the same cylinder; these form types 6 and 7. The 
cycles of three revolutions are included in type 8, but 
neither the engines nor patents having three revolutions 
are numerous. At present the patents coming under 
type 9 are also far from numerous, although in all 
probability the immediate future will see them 
enormously increased, when possibly some further sub- 
division will have to be made. Type 9 includes all 
inventions described in patents in which compounding is 
the leading idea of the specification. By compounding 
I mean the expanding the working charge in a second 
expanding and contracting chamber after ignition, and 
generally after it has done one or a portion of one working 
stroke. There is no word in the English language that 
expresses an expanding and contracting chamber simply; 
the word ‘‘ cylinder,” unless it be expressly excluded, in- 
cludes the combustion or clearance space also, which in 
some engines—the earlier Otto to wit—may include one- 
third more than the total cubic space swept through by 
the face of the piston in one stroke. 

It is obvious that the compounding or further expansion 
may take place either in another cylinder or in the same 
cylinder on the other side of the same piston, 7.e., not in 
the same contracting and expanding chamber although 
in the same cylinder. This type only includes those 
engines in which a further expansion of the working 
charge after ignition takes place in a second “contracting 
and expanding chamber,” and not those in which a 
greater expansion, beyond that of the normal cycle, 
occurs in the same ‘contracting and expanding chamber.” 


Lastly, of Class 3 there is only one type or division. 
The engines of this class are of the continuous com- 
bustion type. There are many of them on the border- 
land between the internal combustion engine and the 
hot-air engine; there is, in fact, no very sharp line 
of demarcation. All internal combustion-engine cycles 
are thus divided into ten different types — under one 
or the other of which types I believe any gas or oil 
engine that has yet been invented would be classed. In 
the columns of the Table are set down the chief patents 
of each year in any way relating to cycles since the com- 
mencement, 1794 up to the end of 1894. It must not-be 
supposed that the lists contain all the patents of each 
year. They contain practically all the patents that relate 
to each type of cycle. 

The names marked with an (e) are not taken from 
British patents, but from French works on gas and oil 
motors—chiefly those of M. Witz and M. Richard, to 
whom I am indebted for most of these names. 

Those names marked (c) refer to specifications in 
which a special effort is made by the inventor to clear out 
all the products of the previous combustion, so as to 
ignite a practically pure charge. 

The earlier specifications are frequently described as 
‘Gas and Oil Motors,” but those marked (b) refer to 
petroleum engines. Those marked (d) are those specifica- 
tions in which a varying volume is compressed and 
ignited, or in which one of the chief points of the specifi- 
cation is an intention on the part of the inventor to vary 
the quantity of the charge compressed and ignited. 

Between the years 1830 and 1850, there are some 
patents not included in the Table, most of which would 
come under types 1 or 2, in which a charge of H, and O 
is exploded by an electric spark in a cylinder without 
compression. 

It is not to be understood that there are precisely the 
same. cycles in each type of the Table; indeed, the 
cycles often vary considerably in each type — particu- 
larly those of type 5, “‘ one revolution without pump.” 

No doubt it will be found that I have made some 
omissions in so long a task, but I believe that I have in 
the Table a very large majority of the specifications and 
inventions referring to cycles of internal combustion 
engines between the year 1794 and the end of 1894, 








We learn from a consular report that Belgium and 
French firmsare making hay in Russia whilst the sun shines. A very 
extensive shipbuilding and engineering works is being established 
by a Belgian firm at Nicolaiev. The works will cover about 150 
acres of ground, and have considerable shore frontage. The dis- 
tribution of power is to be by electricity, developed by five Laval 
steam turbines, each of 200-horse power. The machinery is at 
present being imported from Belgium, but once the works get 
fairly away on Government orders Russian material will have to be 
used. Close to these works a French firm has started a general 
ironworks, where lathes for metal and wood work, steam engines, 
locomobiles, cranes, pumps, boilers, and iron and brass castings 


On Tuesday, August 24th, the twenty-fourth ordinary 
general meeting of this company was held in Manchester. 
Mr. J. K. Bythell, the chairman of the company, pre- 
sided, and there was a large attendance of shareholders. 
The report and statement of accounts for the half-year 
just terminated were taken as read, and received a some- 
what severe criticism at the hands of one or two of the 
shareholders. Honestly, we confess to a feeling of some 
slight disappointment at the figures submitted; for, from 
the traffic reports which from time to time are made 
public, it did look as if a better return might have been 
expected. Up to the present the expansion of traffic on 
the canal has for the most part been in the direction of 
imports; and the returns of the Board of Trade for the 
six months ending 30th June last, as relating to the 
foreign trade of the country generally, show a distinct 
increase in this department. The curious feature to our 
mind seems to be this—that whereas the new port of 
Manchester, while able to attract a constantly-increasing 
amount of import traffic, it has up to the present signally 
failed in promoting a satisfactory export trade. And 
this, too, in the face of the admitted fact that the Man- 
chester district is the greatest shipping centre in the 
whole country—at any rate as regards exports. Manu- 
factured goods of every conceivable kind are being con- 
stantly exported to the foreign markets of the world 
from Manchester and the surrounding towns; and at the 
same time the machine shops of those firms who make a 
specialty of spinning and weaving plant are constantly 
turning out tons of machinery executed to foreign orders; 
and yet only the veriest modicum of these shipments go 
from Manchester and Salford docks. 

The principal reason for this state of things we under- 
stand to be the “rebate” system adopted by the Liver- 
pool steamship owners, whereby they are able to bind 
the manufacturing shippers and merchants, who “ re- 
main”—as the chairman putit at the meeting—* tied fast, 
hand and foot, to the shipowners.” Taking the total 
tonnage passing up and down the canal during the first 
six months of the present year, and comparing it with 
the corresponding period of 1896, the directors are able 
to point to an important increase; in fact, an increase of 
something over 16 per cent. The figures given are :— 
January to June, 1897, 957,210 tons; January to June, 
1896, 823,079 tons. But curiously enough—quoting 
again from the report—we find that, ‘‘ although the gross 
revenue was £16,115 larger than in the corresponding 
half of 1896, the net revenue was only £6535 better.” 
The explanation of this by no means satisfactory state of 
things is stated as being due to “ unusual and excep- 
tional expenditure,” the larger items being: Compensa- 
tion for damage by fire on board the Twilight, £3766 ; 
law charges on a rating case before the Railway Com- 
missioners, and other matters, £2512; loss on dock 
labour, £3123. The balance is unfortunately on the 
wrong side of the account; and, so far as the past half- 
year’s work is considered, places the date of a dividend 
earning revenue at a more remote period than we like to 
contemplate. The report before us shows Ship Canal 
receipts as being £97,329, and expenditure £98,223 ; in 
other words, a debit balance of £894. Turning for a 
moment to the other source of revenue, viz., the Bridge- 
water Canal for barge traffic, we find here nothing but 
adverse figures, for the profits on the last six months’ 
working are only £20,017, as against £22,566 for the 
corresponding half of last year, or £23,140 for the period, 
July to December, 1896. No doubt the chairman is 
correct in his theory, that the very existence of the 
Ship Canal must, in the nature of things, militate against 
the traffic of the old Bridgewater Department; and pro- 
bably the present year’s traffic has been adversely affected 
by the plague and famine in India; but the net result is 
nevertheless disappointing. 

The actual position of the company, as regards the 
shareholders, is thus stated in the report :—“ Interest 
for the half-year on the first and second mortgage deben- 
tures, amounting to £44,742, has been paid; the half- 
year’s net revenue of £19,671 was used for the purpose, 
and £25,071 was taken from the previously accumulated 
revenue of the Bridgewater department. The interest 
due to the Manchester Corporation, £112,500, has not 
been paid, and the total amount owing to the Corporation 
on June 30th was £506,250. The amount standing to the 
debit of net revenue account was £476,829, but as the 
Corporation of Manchester are allowing their interest to 
remain in arrear, the balance still available amounted to 
£29,421.” 

All this is very depressing, and we turn with pleasure | 
to the prospects of a better state of things in the near 
future. Ever since the canal construction began to 
assume a finished stage, and many months before the 
actual opening of tae waterway, negotiations were set on 
foot to secure to Manchester some share in the oil trade. 
No department, we believe, except possibly passengers 
alone, pays the company so well as does the carrying of 
oil in Bulk: but it was only last winter that a definite 
step was taken and land bought in Salford for the con- 
struction of the necessary storage tanks. We imagine 
there must be a margin of profit in this trade, for, 
following closely on the heels of the Liverpool Storage 
Company just alluded to, we now learn that three other 
firms are preparing to receive oil tank steamers as near 
the Manchester Docks as the Directors will permit. 
But, with commendable foresight, the managers of the 
Ship Canal have decided to keep all tank steamers out of 
the docks proper, and to berth them below the locks at 
Mode Wheel. This oil trade is all new business to 
the port, and encourages the hope that sooner or later 
the land on either bank of the canal, which is now lying 
waste on the company’s hands, may be utilised for 
trade purposes, and either sold outright or leased on 
terms satisfactory to all parties interested. The Patent 
Fuel Company, we are told, has also large works in process 
of erection near the docks, and hopes to be at work 


figures. In the half year just closed the compan 
handled 100,000 tons, as against 35,000 tons in the poe 
pens year. In fact, the grain swamped the sheds 
already erected on the quay at Salford, and great cost was 
incurred by the company in handling the bulk with the 
limited ek yg at their command. Some weeks ago 
we referred to the proposed grain silo which the Corpora. 
tion of Salford proposed to erect, as a municipal venture 

and exgieent how and why the scheme fell through. We 
also referred to the further expenditure of £150,000 upon 
dock buildings by the Ship Canal Warehousing Company 

It now appears that this company, at the suggestion of 
the Ship Canal directors, is about to spend some £71,009 
or more upon a grain elevator. This latter sum is exoly. 
sive of foundations. The contract has been placed with 
a firm of great experience, hailing from Chicago. It ig 
evidently intended to provide for a large trade, for we 
learn that there will be no less than 226 bins, while pro. 
vision is being made to load forty railway wagons and 
ten lurries, all simultaneously. In fact, it is expected 
that this will be the most complete elevator of its kind in 
the country. 

The balance of the £150,000 of new capital of the Ware. 
housing Company, after the completion of the grain 
elevators, is to be spent on further dock sheds; and g 
further sum is required for the provision of proper 
and adequate office accommodation at the docks, 
The directors’ report states that £53,000 of extra capital 
has been raised by selling the perpetual chief rent pay. 
able by the Manchester Ship Canal Pontoons and Dry 
Dock Company, Limited. This chief rent was £2120, 
and has been realised at twenty-five years’ purchase, 
Finally, we learn from the engineer’s report that “ the 
quantity of-silt brought into the tidal section has been 
diminished by the closing of the tidal openings ; but there 
does not appear to be any decrease in the quantity of 
sewage sludge deposited in the upper portions of the 
canal and in the docks.” That this should be so seems 
strange in face of the reports as to the work being done 
by the Manchester Corporation and the Mersey and 
Irwell Conservancy Committee; but it occurs to us that 
very probably the silt spoken of above as sewage sludge ig 
very largely composed of cinders. If this be so, the 
authorities having the oversight of the valleys might very 
well exercise still greater vigilance over offence in this 
direction, while relaxing nothing of their vigour as 
regards pollution by sewage proper and works refuse. 
It is evident that the cost of constant dredging is a very 
serious set-off against the traffic receipts ; and it is also 
equally evident that this cost has to be incurred just as 
much for a limited as for a constant traffic. The same 
argument applies clearly to many items of administra- 
tion ; so that the one thing to be done by all who honestly 
wish success to the Canal undertaking is to influence 
traffic, both import and export, by way of the Canal. 
In fact, the chairman himself expressed similar views, 
for, while regretting that Manchester, as a city, had 
shown so little of that enthusiasm and knowledge which 
Liverpool evinced in the matter of traffic development 
and retention, he added that the Company, by dint of 
continued hard work and “ pegging away” in every 
direction, was determined to maintain a steady increase 
in the traffic returns. 








PADDLE STEAMER EMPRESS QUEEN. 


Tux present holiday season has witnessed a most important 
addition to the magnificent fleet of steamers which conduct 
the passenger traffic between England and the Isle of Man. 
In acquiring the paddle steamer Empress Queen the Isle of 
Man Steam Packet Company has placed itself far and away 
in front of the other steamboat companies which compete 
for the immense flow of holiday traffic between the West of 
England and theland of the Manxmanand Deemster. Tocross 
the eighty miles separating Liverpool and Douglas in less 
than four hours is a feat which would not be attempted by 
any steamboat company which had not upon its board of 
directors men of enterprise, who realise the preference shown 
by the public for quick passages, and the certainty that the 
venture must result in a commercial success. 

The Empress Queen was built by the Fairfield Shipbuilding 
and Engineering Company, Limited, of Govan, a firm which 
had already long since distinguished itself by contributing 
fast steamers to the same service. At the launch of the 
vessel Mr. Mylrea, chairman of the Isle of Man Steam 
Packet Company, mentioned that their first steamer was 
built in 1830, and she was of 116 tons burthen, and 200 
indicated horse-power. Compared with these figures, the 
Empress Queen has a gross tonnage of 2140 tons, and engines 
of 10,000 indicated horse-power. This tonnage of the new 
steamer is greater by itself than the combined tonnage of 
all the vessels built for the company between the years 1830 
and 1863. In all, twenty-five vessels have been built for the 
Isle of Man Steam Packet Company during the sixty-seven 
ears of its existence, and of these no less than twenty were 
uilt in Glasgow, and fully one-half of their present tonnage 
has been contributed by Fairfield Yard. 

The registered dimensions of the Empress Queen are:— 
Length, 360ft.; breadth, 42°3ft.; anddepth, 17ft, Her length 
over all is 375ft., breadth across paddle-boxes, S34ft., and 
moulded depth to spar deck 25}ft. The hull is very con- 
siderably subdivided into water-tight compartments by means 
of transverse water-tight bulkheads, which serve the two-fold 
purpose of contributing structural strength, and minimising 
the risk of foundering through collision, &c. She has four 
decks, the uppermost one being described as a ‘‘ spar deck. 
Below this, in succession, are the main deck and the lower 
deck. At a height of about 8ft. above the “spar deck” is & 
promenade deck 210ft. long, which will certainly be by no 
means the least favoured place of resort by the passengers. 
Dining accommodation for 124 first-class passengers, seated 
at one time, is afforded ina handsomely furnished saloon 
on the lower deck. Abaft the dining saloon, and in 
direct communication with it, is a comfortable cabin fitted 
with sofas, berths, &c. Each of these apartments is entered 
by a separate stairway from a commodious and hand- 








are to be made, This affair starts with a capital of 4,000,000f., 
only a third of that of the shipyard. 





before the winter sets in. Another import which has 





somely fitted social hall on the main deck. The ladies’ first- 
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class saloon and retiring room is at the fore end of this social 

hall, and is a very elegantly fitted and decorated apartment. 
Accommodation for the second-class passengers is afforded | 
at the fore part of the vessel. On the lower deck, just before | 
the machinery space, is their dining saloon with adjoining | 
pantry and bar, while a little further forward still is the 
ladies’ second-class saloon. Deckhouses built on the after 
part of the spar deck contain private cabins fitted with 
berths, &c., in the most approved and modern styles, while 
at amidships on the same deck are a cloak-room and a com- 
bined bar and smoking-room. All available space on this 
deck is utilised for sitting room, there being a sufficient | 
number of sparred seats to accommodate 560 passengers. 

The promenade deck extends from the fore end of the 
boiler-room to the after end of the first-class cabin, and has | 
buoyant seats running its entire length, except where the | 
boats are stowed at the after end. Special attention has been | 
given to the boats’ stowage and lowering arrangements, so as | 
to allow of Laces 2 and speedy launching in an emergency. | 
Asthe promenade deck is of the ful! width of the vessel, and | 
is unobstructed except by such absolute necessities as the | 
captain’s house and the bridges, it in every way justifies its | 
designation. 

The bridges which surmount the promenade deck are 
situated, one at the fore end for navigating purposes, and the 
other between the funnels, extending from sponson to sponson. | 
From both of these bridges the bow and stern rudders are | 
controlled by means of wheels connected with independent | 
steam steering gears placed below on the engine starting | 
platform. A hand-screw steering apparatus is also placed 
aft, in reserve, to meet cases of emergency. Docking and 
engine telegraphs are provided on each of the bridges. 

All the saloons and cabins are panelled, upholstered, and 
decorated in an exceedingly chaste and artistic manner, and 
every effort has been made to provide for the comfort of the 
passengers using them. 

A complete installation of electric lighting is provided, and 
the vessel is well ventilated in every part. A steam 
oreeten windJass is fitted forward for working the ship’s | 
cables, and on the spar deck aft a powerful steam capstan is | 
fitted for wharfing and mooring purposes. Our illustration 
shows in detail the arrangement of cabins, &c., on the 
several decks, and as the profile view indicates, she has two 
fannels, and is rigged as a schooner with two pole masts. 

The Empress Queen is fitted with the largest and most 
powerful paddle engines yet built. These are of the com- 
pound diagonal surfacing-condensing type, with three 
cylinders, viz., a high-pressure cylinder in the middle, and a 
low-pressure cylinder on each side of it. The high-pressure 
cylinder is 68in. in diameter, and each of the low-pressure 
cylinders is 92in. in diameter, the length of stroke being 84in. 
n a future issue we shall illustrate the general arrangement 
of these engines, The high-pressure cylinder is fitted with 
& piston valve, the low-pressure cylinders with flat slide 
valyes,.all controlled by the usual double excentric link 
motion valve gear. The starting and reversing of the engines 
is effected by a large steam and hydraulic engine on the 
direct-acting principle. The crank hath, & ponderous piece 

of machinery, is built up,and, together with the paddle shafts, 
is forged of mild steel and bored hollow. The paddle-wheels 
are of large dimensions, each having three sets of arms. The 
wheels are of steel, and constructed on the feathering 
Ptinciple, with curved steel floats. Placed athwartships, 
between the cylinders and the supports for the shafting, is 
the condenser, which is of cylindrical form, the condensing 


water being supplied byaseparate centrifugal circulating pump 











| ments of Lloyd’s and the 


wo-:ked by an independent steam engine, which pump is also 
arranged so as to clear the bilges of water in case of a serious 
leak. The feed pumps, two in number, made by Messrs. 
Weir, of Glasgow, are also independent of the main engines, 
and are each capable of supplying the boilers with water 
when working at full power. 

Steam is supplied from four double-ended boilers, arranged 
in two compartments, one forward and one aft of the engine- 
room, with two funnels. The boilers are of the multitubular 
return tube marine type, having eight corrugated furnaces in 
each, and constructed entirely of steel, to stand a working 
pressure of 140 lb. per square inch, and fulfil the require- 
rd of Trade. They are adapted 
to work with Messrs. Howden’s system of forced draught, and 
the necessary fans and engines are fitted to supply heated air 
to the furnaces. 

The vessel was constructed under the special superin- 
tendence of Mr. H. H. West, naval architect, of Liverpool. 
The speed trials took place on the 8th and 12th July, the 
engines working very satisfactorily, and the boilers furnishing 
an abundance of steam. Four runs were made the first day 


between the Cloch and the Cumbrae lights on the Firth of | 
Clyde, and notwithstanding that these trials were made | 


during a gale of wind and through a heavy sea, the mean 
speed obtained was 213 knots, or nearly half a knot in excess 
of the contract requirements. 

The trial on the second day was a six hours’ run, when 
practically the same speed was obtained, being, in fact, six- 
tenths of a knot in excess of the contract. 














during the operation of throwing it across the railway an 
avant-bec was constructed, having a length of 27 metres snd 
| @ weight of 50 tons. Both the bridge and the avant-bec were 
| built on a number of galets with a longitudinal incline cf 
15 mm. per metre. Galets were also fixed on the opposite 
side to receive the avant-bec and finally the bridge. Chains 
were attached to the end of the bridge and made to pass 
round pulleys solidly fixed on the western culée, that is to say 
the side where the bridge was constructed. They were then 
carried back to two windlasses which were worked by hand. 
The operation of pushing forward the bridge began at seven 
o’clock in the morning, and it moved at the rate of about 
10 metres an hour. Views taken at various stages of progress 
are reproduced above. When more than half the bridge was 
over the permanent way there was not the slightest appear- 
ance of bending, and it reached the eastern culée at about 
eleven o’clock, the whole operation being completed to the 
entire satisfaction of the engineers. The work was carried 
out under the direction of M. Biette, an engineer in the 
service of the Municipal Council, assisted by M. Thomas. 











THE GREAT CENTRAL RAILWAY. 


Sicns that next year will certainly see the Great Central 
Railway open for traffic to London are becoming abundant. 
From the point of separation from the Metropolitan at 
Wembley Park Station the permanent way of the new line is 
already laid and ballasted for about two miles in all, with 
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The Empress Queen is without doubt the largest and most | interruptions. Very large sidings are in progress opposite 


powerful paddle-steamer afloat. Her name was 


given with | the Metropolitan Company’s Neasden shops, the hollow land 


her Majesty’s special permission, and in honour of her | being filled up with earth brought from the excavations 
diamond jubilee. She is now on her regular service between | further in. Engine sheds are to be erected here. Through 
Liverpool and Douglas, and is in every way maintaining the | the spot meanders the river Brent, of whose unpleasant con- 


high reputation of both her owners and her builders. 








THE STEPHENSON BRIDGE IN PARIS. 


AN interesting operation was carried out last week in Paris, completed, and of several streets adjacent to it. 


in the presence of a large number of engineers, when a single- 
span bridge was thrown bodily across the line of the Northern 


dition so much has lately been heard. It is being buried up 
| in a culvert. No fewer than six new arches have been made 
under a road which crosses this land. Sidings have also been 
formed close to Willesden Green and Kilburn-Brondesbury 
stations on the Metropolitan Company’s side of the line. 
The crossing of Edgware-road at the last-named a“ is 
irder 
| bridges are used in the latter, and somewhat spoil the effect 
of the fine blue brick arches of the older line, all this part 





Railway ag aes Owing to the difficulty of the under- | being only a widening carried vuut by the Metropolitan for its 


taking it was 


ound impossible to construct the bridge over | ally. 


The girders for the North London Railway bridge are 


the permanent way, as the line at this point, being so near | now being got up, after which the viaduct will be continued 
to the terminus, has a very active circu!ation of trains, and | for a quarter of a mile orso. Of the independent new line 
the company insisted that nothing was to be done which | after its divergence at Broadhurst-gardens, the four-line 
would interfere with the traffic, The engineers of the | cutting at Finchley-road is finished. The westernmost of 
| the two tunnels into which it then goes is little more than 


Municipal Council thereupon decided upon building the 
bridge on a square in front of the Saint Bernard Church, and 


then throwing it over at one operation. The bridge, which | 


connects the Rue Stephenson with the Rue de la Chapelle, has | 
| completely covered in and finished up to the crossing of the 


a length between the culées of 40 metres, and a total length of 
44 metres. Constructed of girders of the bow-string type, 
each girder is composed of double sections which are con- 
nected by vertical supports and bars in the form of a Saint 
Andrew’s Cross. The height of the bridge in the middle is 
5°50 metres, and its extreme width is 15:50 metres. The 
mild steel was — by the Aciéries de Longwy and the 
Forges de la Providence, and was tested for rupture stress up 
to 45 kilos. per square millimetre, while it lengthened under 
tensile strain 22 percent. Theends rest on culées of masonry 
composed of 450 kilos. of Portland cement to one cubic metre 
of sand. The weight of the bridge is 400 metric tons. In 
order to provide the necessary equilibrium for the bridge 


a working face from which another tunnel can be begun at 
some future date without disturbing the carriage road. Only 
one tunnel for two roads really goes on at present. This is 


| London and North-Western Railway. The shops demolished 





in Fitzjohn’s Parade have beenre-built upon the tunnel, as well 
as a very handsome new front for the Hampstead Baths. 
South of the London and North-Western Railway work is 
very active, completing the covered way between Alexandra 
and Boundary-roads. A large number of square shafts 
extend along this section, which is about one mile in a 
At its termination, little north of Wellington-place, another 
blank opening for the commencement of an additio 

tunnel has been made, and it should be added that room is 
left at the London and North-Western crossing for an extra 
bridge. However, one pair of lines will probably suffice for 
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the next ten or twelve years. Under Lord’s Cricket Ground 
no trace of the late upheaval remains, the three tunnels 
to which the line there widens having been covered in and 
grassed over three or four months ago. 

One of the most ‘interesting and difficult pieces of work 
now in hand is the bridge carrying St. John’s Wood-road 
over the line. The spot is a perfect network of sewers, gas 
pipes, and water mains. Ten rows of girders, resting upon 
two intermediate piers, are now in position, and all their nine 
interspaces are or will be occupied by large pipes ; some of 
them by two. The new water pipes are of steel plate 
riveted up, instead of cast iron. Between this bridge and 
the adjoining one carrying Lodge-road, all the spoil has been 
got out, and the ground made ready for ballasting since we 
last visited the scene. Just beyond Lodge-road bridge 
the line goes over a space on the north bank of the Regent’s 
Canal, intended for a railway following the course of the 
latter. Power to make it, however, has expired since the 
Great Central Company’s works began. 

Far away to the right, on the west of Grove-road, a 
huge clearance has been lately made for the coal yards. No 
buildings are yet above ground, but the foundations for the 
boundary walls are fast being put in. Five or six steam 
cranes are at work here, loading the old bricks and 
rubbish into trucks. The southern limits of this fine site, 
which is to afford room for about 250 coal trucks at a time, 
ate Samford-street and Huntsworth-terrace, whilst Luton 
and Orcas-streets on the north, and Carlisle-street on the 
west, complete with Grove-road the parallelogram. A double 
line of rail to the coal yards will pass under Grove-road, 
which is temporarily diverted, and will be raised a little. 
Some more steel water piping will be needed here. 

On the opposite direction Alpha-road has been diverted 
during the construction of part of the goods lines and sheds, 
and will finally be entirely absorbed by them. Between it 
and Lisson-grove the goods station is commenced, and fifteen 
of its iron columns stand up, gaunt and bare against the 
sky, some S0ft. high. 

A fine road is being made straight from the goods station 
into Marylebone-road, coming out on the west side of the 
future Grand Central Hotel. Sherborne-street is being 
widened to 45ft. or 50it ,as part of the new road. The drays 
will apparently discharge their loads on the first floor of the 
goods station, the railway metals being below. The hotel is 
well begun already, and will be of red brick, standing in front 
of, but quite detached from, the passenger terminus. 
Balcombe-place separates them, and the station will, there- 
fore, like Euston now, be practically invisible from the 
Marylebone - road. The station itself will lie between 
Balcombe-place on the south, Boston-street on the north, 
and Boston-place on the east ; whilst the backs of the houses 
in Bridport-strest and portions of Harewood and Blandford- 
equares bound it on the western side. Roughly speaking, 
the area may be about 300 yards long by 60 yards in width. A 
single line of temporary rail alreadyruns on to it under Boston- 
street; the rubbish is being rapidly carried off, and founde- 
tions are being putin at the south end. Boston-street bridge, 
crossing the lines just outside the station, is nearly finished, 
and the.long slope ffom it to the top of Upper Gloucester- 
place has been completed some weeks. A steam excavator 
is at work clearing out the ground up to the bridge from the 
north side, and does its duty with extraordinary efficiency 
aud speed. Five or six buckets of earth fill a truck in a few 
minutes, and away it goes. These amazingly clever machines 
are generally thought to be quite a modern idea, but one of 
the kind, invented by Carmichael, Banks, and Otis, was used 
in making the Eastern Counties Railway, Colchester line, in 
1842. From its inventor’s country, we presume, it was 
termed the “ Yarnkee Geologist.” A drawing in the Civil! 
Engineer and Architect’s Journal of August, 1843, shows it to 
have been a good deal like the present machines. In conclu- 
sion, it seems quite likely that the Great Central will be open 
for traffic a year from now, though no doubt a great deal 
will remain even then in an unfinished state to be com- 
pleted at leisure. 








ELECTRIC LIGHTING AT GLOUCESTER. 


Ar the meeting of the Gloucester Corporation on Tuesday, 
the Council had under their consideration an exhaustive 
report prepared by Mr. Roberti Hammond, M.I.E.E., of 
Ormond House, London, E.C., on proposed electricity supply 
and dust destructor works for Gloucester. Mr. Hammond 
stated in his report that there are now in the United Kingdom 
242 Provisional Orders and licences of the Board of Trade in 
force. Of these, 171 are held by local authorities, and 71 by 
companies ; showing that 70 per cent. are under local public 
control. The bulk of the pioneer work was done by private 
enterprise, whilst almost all the newer works have been 
undertaken by local authorities. Taking the thirteen under- 
takings which have been owned by local authorities for 
three years and upwards, it is found that with three excep- 
tions—which are satisfactorily explained—in every case there 
has been a suflicient return of revenue to cover the expenses, 
plus the interest and sinking fund charges, and to leave a 
eurplus available for the reduction of the rates. In addition, 
many of the works set aside large sums to a reserve fund, as 
a provision for depreciation and renewal of plant. The total 
net profits earned by ihe twenty-five companies that had 
beenin operation three years and upwards amount to £119,021, 
after providing for interest on debentures, and for deprecia- 
tion. Local authorities have showa an increasing disposition 
to acquire the established undertakings of companies. There 
were five instances of such acquisition last year. Among 
considerations which make it desirable that the business, if a 
sound one, should be retained in the hands of the local 
authority, may be named the following:—Ratepayers as 
consumers would be better supplied by the local authority 
rather than by a company, which has to consider the cost of 


possible objection that electricity cannot compete with 
gas at 2s. 6d. per 1000 cubic feet, Mr. Hammond 
remarks that one great boon in the introduction of 
electric light is the almost simultaneous reduction in the 
price of gas, and quotes the example of Leeds, where pheno- 
menal success has been attained by the electric lighting 
undertaking in spite of gas at 2s. per 1000ft. Mr. Hammond 
has come to the conclusion that electricity supplied at 6d. 
per unit will usually equal a gas bill for the same premises 
at 3s. per 1000 cubic feet, but money will be saved by choosing 
the electric light, even if its metered cost be 50 per cent. 
more than gas. Mr. Hammond further foreshadows sub- 
stantial reduction of cost, as the production for a given area 
increases, as improvements in the incandescent lamp are 
perfected, and as advantages accrue to electric lighting works 
through by-uses of the plant. With regard to the third 
possible objection, that by waiting it may be possible to 
obtain more efficient plant, Mr. Hammond retorts that such 
an argument applied generally to industrial machinery — 
the past hundred years would not have advanced Hnglan 
beyond the hand-power loom. ‘Of course,” he says, ‘it is 
impossible in 1897 to secure plant with all the improvements 
that experience may supply by the year 1907, but it is suffi- 
cient to know that the capital sunk to-day in copper con- 
ductors will probably be spent as efficiently as it would be 
ten years hence, and while the present types of generating 
plant are capable in other places of generating electricity at 
14d. and 2d. per unit, with a loss in the conversion from 
mechanical to electrical energy of only 5 per cent. to 74 per 
cent., no great risk is run in embarking capital at the 
present time. 

The Provisional Order at present in force at Gloucester, 
whereby the Corporation are empowered to undertake the 
supply of electricity for both public and private purposes 
within the city, stipulate, inter alia, that the Corporation 
shall within two years from the commencement of the Order 
—July 2nd, 1896—lay down sufficient distributing mains for 
the purpose of a general supply of electricity in the main 
streets. The total length of distributing mains for the city is 
14,280 yards, or just over eight miles. Dealing next with the 
feeders connecting the se with the distri- 
butors, Mr. Hammond points out that the alternative plans 
are those by which the feeders can be arranged to either :— 
(a) deliver the pressure direct to the distributors, in 
which case they would be charged at the generating 
works with the pressure of the distributors, plus the 
percentage of drop of the E.M.F. on route; or (b) be charged 
with a high-pressure, say, 2000 volts, in conjunction with an 
arrangement for transforming the 2000 volts to 440 volts 
required by the distributors. ln the first case the system 
would be the low-pressure continuous current system, and in 
the other either the (a) high-pressure continuous, with rotary 
transformers as at Oxford, or (») high-pressure alternating, as 
at Cheltenham, Worcester, Bath, and Newport. For Glouces- 
ter, Mr. Hammond recommends the adoption of low-pressure 
continuous current feeders, in the three-wire method of 
distribution, at a pressure between the outer conductors of 
440 volts. Having settled the systems of feeding and distri- 
bution, Mr. Hammond proceeds to submit an estimate for 
carrying out the mains in two schemes, costing respectively 
£3150 and £1400. 

Coming to the generating plant, Mr. Hammond says with 
low tension feeders the plant at the generating works must 
also be of the low tension type. Whatever size be adopted it 
will be necessary to provide duplication, so that in the event 
of one plant being laid off, the other can continue the light- 
ing. In making up his estimates, Mr. Hammond sets forth the 
respective costs of high and low speed engines, setting out 
the chief points of difference between them. In point of size 
Mr. Hammond warns the Committee against the mistake 
of adopting plant which has to be cleared outin a year 
or two as being unequal to the demand, and recommends 300 
kilowatts size for the permanent set. He suggests that in 
addition one, if not two smaller sets, is desirable at the 
commencement to secure economy in working. One set of 
150 kilowatts capacity—5000 lights—should form part of the 
first equipment, and as the first step towards the provision 
of the permanent sets, it would be prudent to adopt 300 kilo- 
watts as the size of the necessary reserve set. On the demand 
for lights extending, the installation of another 300 kilowatts 
set would bring up the generating plant capacity to 450 kilo- 
watts, 15,000 lights; with 300 kilowatts, 10,000 lights in 
reserve. Adding the accumulators, this would give available 
capacity for 17,500 8-candle power lights all burning at one 
time, which would, it is estimated, permit of 26,250 8-candle 
power lights being installed on consumers’ premises. These 
figures would be proportionately reduced if the reserve set 
were limited to 150 kilowatts, and the only saving would be 
about £1000. It was recommended that a set of accumulators 
be added capable of sustaining a load of 2500 lights, to meet 
the day and past-midnight demands. Should there be a 
heavy demand for motive power during the day, it would be 
more economical to supply the current direct from the 
engines. 

The works estimated for are as follows :—For high-spsed 
plant the estimated cost of generating works, with engines and 
dycamos of total capacity of 300 kilowatts—two 150 kilo- 
watts dynamos—capable of supplying 7500 lights, with accu- 
mulators 11,250, fixed on consumers’ premises, works out as 
follows :—Buildings, £7200; boiler-house plant, including 
two 30ft. by 8ft. Lancashire boilers with mechanical stokers, 
£1500; engine-house plavt, £5650; miscellaneous, £1250; 
total, £15,600. The alternative estimate for the same capa- 
city of plant, but with slow-speed engines, comes to £18,150. 
The estimated cost of equipment of generating works in 
engines and dynamos of total capacity of 450 kilowatts 
would be :—High-speed plant, £16,670; slow-speed plant, 
£19,920. 

In conclusion, the report dealt in detail with the public 
lighting with both arc and incandescent lamps, with the 





administration by directors and the provision of a substan- | approximate cost, and with the dust destructor works. The 
tial dividend ; ratepayers realise that electricity works laid | report stated that a two-cell destructor with all necessar 
down by the local authority represent public money, are | brick buildings, tipping platform suitable for dealing wit 
their own property, and that the larger the demand for | 90 tons per diem, polite roadway 150ft. by 4ft., chimney, 
electricity the more economically will it be “ generated and water tube boiler, is estimated to cost £6000; but if the 
maning either increased profit to the city or a lessening of | destrcyer is combined with the electricity supply works, 
rates charged to the consumers, Toe municipality would aim | there would be an appreciable saving in capital outlay in 
t» develope the business on an extended basis az rapidly as | the direction of the c himney, which is valued at £1900, as a 
possible, and could afford to make small “capital extensions” | slight increase in the size of the electricity works chimney 
without waiting for @ 5 or © per cent. dividen? upon the | would make it serviceable for both purposes. Mr. Hammond 

n the pioneer area, and the principal object, with due | submitted plans of his various proposals, and declared that 
regard to permanent profitable results, would be to extend | if the combined scheme of electric lighting and dust destruc 
the benefit of electricity supply to ratepayers throughout! tion be adopted on the lines recommended, he was certain 
the whole of the elty: the ( rporation would themeelves be | that the city would porsess @ propert which would prove 
good customers in the direction of public lighting, which | ® most valuable investment, which would in the course 
would to « certain extent provide fore prolongation af the | of @ few years contribute # handsome quota available for the 
fie? (hue eaeretty nomilca! working “Meet ng ‘he reduction of the rates of the city 


—: 

The Council decided to establish electric supply works with 
dust destructor works in connection therewith, and to en 
Mr, Hammond to prepare a scheme for the same on the ling 
suggested in his report, and afterwards to prepare plans pe 
specifications for, and superintend the carrying out of such 
work, Mr. Hammond to be paid a fee of 5 per cent, upon the 
actual outlay in respect of the buildings, engines, and plart 
for the electric supply works, and a fee of 150 guineas jn 
respect of the dust destructor works. The Council was algo 
decided to apply to the Local Government Board for sanction 
to borrow a sum not exceeding £50,000 required for the 
proposed work. A sub-committee of the Council was ap. 
pointed to visit several towns that had adopted electric 
lighting. 
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HORSELESS CARRIAGE NOTES, 


Some members of the London Cab Trade Council met on 
Friday last in solemn conclave, and, Mrs. Partington-like 
condemned the electric cab, not only as ugly, stuffy, but also 
unnecessary, and warned their members not to take it up, 
Indeed, the members of this too sanguine body recommend 
its members to ignore any other form of motive power than 
the “unmechanical” horse. The cabdrivers would do wel] 
to remember that, friendly as we are to the horse, sentiment 
in these matters has to be brushed on one side when pnofits 
are considered. The sooner they recognise the fact that they 
will have to compete with or use mechanical power the better 
for themselves. Mr. Walter C. Bersey, the general manager 
of the London Electrical Cab Company, Ltd., has written to 
the general secretary of the London Cab Trade Council, 
saying that he fails to see how it can be contended that the 
introduction of electrical cabs can be against the interests of 
the cabdrivers. He says he has spoken to hundreds of cab- 
men on the subject, and has always understood they were 
most anxious for the change, as it would shorten their hours 
by saving the time wasted in changing horses, and also save 
them the unpleasantness of frequently ees, bed drive tired 
and undesirable horses. He adds that they have no inten. 
tion of charging the drivers more than the prices they now 
have to pay, and concludes by saying that if the electrical 
cabs possess the objections mentioned, the question will solve 
itself. 








A MERCHANT at Washington, U.S.A., applied for permissicn 
to use a horseless delivery wagon, but the permit was refused 
by the District Commissioners on the ground that horseleis 
vehicles frighten horses, and are likely to cause runaways 
and accidents. 








WIRELESS TELEGRAPHY.—A large quantity of instruments, 
weighing in all about two tons, arrived at Dover on Wednesday 
in connection with scms experiments in wireless telegrapby 
which are to take place there. The arrangements include experi- 
ments from Fort Burgoyne to the north of Dover Castle and 
other parts of the surrounding country, which cffers facilities for 
work of this character on account of the prominent position it 
affords, It is stated at Dover that the Goodwin Light vessels 
a be experimented with, under the supervision of Mr. W. H. 

reece, 

THe New BRIDGE OVER THE NIAGARA recently withstood 
its official test in a very satisfactory manner, says Engineering 
News. Te designs called for a strength sufficient to withstand 
safely a moving load of 10,0001b. per linea! foot, with a deflection 
of not more than 44in. Daring the test it was estimated that the 
bridge was not loaded over 70001b. per foot. This great weight 
was made up of trains starting from the Canadian side and moving 
across to the American, stopping several times to permit the taking 
of levels, These trains were composed of several ten-wheel ‘ Con- 
solidation ” locomotives and coal cars carrying besides their usual 
rated coal load of 60,000 1b., rails placed on top to increase the 
total weight. As the bridge had m in use for several weeks 
the deflection under full load was quite small, being only iin, on 
one side and lin. on the other. 


THE BoILERMAKERS.—The reference in last we>k’s issue to a 
£5 “ ponalty ” imposed by a Boilermakers’ union official at Cardiff 
on a North-country shipowner for having given some segs 
work on another of his steamers to shipwrights instead of to 
members of his union—who ‘‘claim” the class of work done—has 
elicited particulars of a still more extraordinary case. A Spanish 
steamer broke down and put into port, and on survey it was 
decided to tow her to the Bristol Channel for repaire, In order to 
make the towing easier the engineers of the vessel tried to unship 
the propeller, and for that purpose they, without any assistance, 
took off the top of the tunnel. In due course the boat docked for 
repairs, but before the boilermen would start work they demanded 
—and got—£5 for the work the engineers had already done. If 
this is not blackmailing I do not know what is. How came the 
captain to submit to it! And what have underwriters to say to 
this sort of thing? They have to meet the cost of repairs to 
brokendown steamers, but surely they would not knowingly pay 
men for work they had not done. Another question that arises is, 
who gets this unearned money! Jf shipowners give in to such 
demands there is no saying to what lengths boilermen and others 
will go.—Fair Play. 

PREVENTION OF HalLsToRMS BY MEANS OF EXPLosions.—Mr. 
Germain, United States consul at Zurich, recently submitted the 
following report:—Mr. Albert Stiger, burgomaster of Windisch- 
Freistritz (Lower Steirmark, Austria), owns extensive vineyards, 
situated on the southern slopes of the Bacher Mountains, a locality 
often visited by destructive hailstorms. Some of his vines were 
destroyed by phylloxera a few years ago and he replaced them with 
American vine cuttings. Having expended a great deal of money 
and labour in the improvement of his lands and vines, he began to 
experiment to protect his crops from their worst enemy—bail. 
At first he purchased galvanised wire netting and stretched it over 
five acres of his best vines, but he found the scheme too expensive 
for general application. He therefore concluded to try the shoot- 
ing or explosive system, to scatter the clouds and drive away 
approaching hail or heavy rain storms. He erected six stations on 
the six most prominent summits surrounding the locality and 
commanded a territory of about two miles in extent, These 
stations, built of wood, shelter ten heavy mortars each, In the 
neighbourhood of every station is a cabin, in which the necessary 
powder is stored. A corps of volunteers, consisting of neighbours 
who are also owners of small vineyards, have been trained to pro 
ceed to the stations and handle the mortars at the slightest indica 
tion of an agpesesiaag storm. The mortars are immediately manne! 
and loaded with 120 grams of powder each—about 4} oz — and 
shooting c imult y and ti regularly out of 
the sixty mortars until the clouds have scattered and the storm has 
blown over, These experiments were anxiously watehed by the 
citizens of Windisch. reistrits last summer, Threatening black 
clouds made their appearance over the summits of the Hacher 
Mountains ; at a given signal all the mortars were fired off and the 
continucus detonations ia a few mowents caused a sudden reaction 
in the movements of the clouds, The cloud wall up fuane 
like, the mouth of the fanne!l began to rise in the n of conse 
tive rings, ——— gradually until all of the cloud seattered an! 
entirely dieapprercd. There war ov Soil or even « sadden dows 
rot rain. The same ox a meme Sere 











Wee gone tereege 
summer, aud has withoul « single exception proved a succes 
fu. preventivy 
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RAILWAY MATTERS. 


Tux gross earnings of the Russian railroads in 1896 
were 6) per cent. greater than in 1895, and amounted to 9102 dols. 
mile of road, against 9095 dols, in 1895, the mileage having 


increased. 

Tye directors of the North-Eastern Railway Company 
have appointed Mr. Philip Burtt, of the general manager’s office, 
as superintendent cf the line, in succession to the late Mr, John 


Welburn. 

Tux only railway in Paraguay the area of which, 
exclusive of Chaco, is computed at 65,160 square miles, is a single 
line 155 miles in length, running from Ascuncion to Pirap), and 
known as the Paraguay Central Railway. 


Av the half-yearly meeting of the Dublin, Wicklow, 
and Wexford Railway Company, held in London on Monday, the 
chairman stated that owing to the encroachment of the sea between 
Killiney and Bray it would be necessary to make permanent defen- 
sive works, which would postpone trouble for some years, 


Tue annual meeting of the Bristol Society of Mining 
Students, which was established in Sheffield twenty-one years ago, 
took place at Sheffield last week. The Rotherham and Aldwicke 
Main Collieries of Messrs. John Brown and Co., Limited, were 
visited, The officers for the year were afterwards appointed. 


Tue Rural Council of Pwllheli have resolved to 
support the making of a light railway in Lleyn, The gauge will 
bea broad one. The district that will have to contribute towards 
the expenses of making the sewerage works at Fourcrosses was 
limited to the village of Fourcrosses itself and the district imme- 
diately contiguous. 


SuortLy after Sunday midnight a passenger train 
coming from Steele ran into another passenger train going in the 
same direction, a3 it was leaving Vohuinkel Station. According 
to the official account of the accident, two persons were killed and 
fourteen injured, twelve seriously, while three locomotives, one 
luggage vap, and five passenger carriages were badly damaged. 


Ir is reported, says Indian Engineering, that the use 
of the vacuum brake in India has been stopped on mixed trains by 
order of Government, The reason alleged is that goods stock is 
not fitted with the vacuum brake, and, consequently, if the vacuum 
is used in a mixed train, the goods vehicles have to be placed 
behind the passenger vehicles, which is considered a dangerous 
practice. 


Tue authorities of the Canton du Vaco, Switzerland, 
have agreed to a subvention of £160,000 for the boring of the 
Simplon Tunnel. The total cost will be £2,800,000 ; £2,000,000 
is to be borne by the (Swiss) Jura-Simplon Company and £600,000 
by the Swiss Government, raised by contributions from the differ- 
ent cantons, and £200,000 by Italy, divided as follows :—The Italian 
Government, £40,000; the province of Milan, £80,000; the 
province of Genoa, £20,000 ; the Municipality of Genoa, £60,000. 
According to the Contract Journal, there is still a hitch about the 
contribution of the latter town, although the contracts between 
the two Governments have been signed. 


Tur Lynton and Barnstaple Railway, which was to 
have been opened this summer, has not yet been completed, owing 
to the unexpectedly heavy nature of some cf the cuttings through 
which the line goes. This little railway, which will be some 
twenty-seven miles long, will bring Lynton for the first time within 
the reach of the railway traveller. Until now, the only — of 
reaching that picturesque spot has been by coach, either from 
Minehead or from Ilfracombe, from which places the distances are 
respectively, sixteen and eighteen miles. he new line, although 
its taple station will be close to the already existing one of 
the London and South-Western Railway, will have no physical 
junction with it. The following are the stations to be constructed 
for the Lynton and Barnstaple Railway:—Lynton, Martinhoe 
Cross, Parracombe, Loxhore, and Barnstaple. It is now hoped that 
the works will be completed by next March, so that the undertak- 
ing may be opened in time for the full enjoyment of next year’s 
tourist traffic, 


In a recent issue of a railway contemporary pub- 
lished in New York, Mr. C. H. Scott, superintendent of the 
Chicago, Milwaukee, and St. Paul Railway, describes an apparatus 
for burning weeds on that line. The device consists of a tank 
with a capacity of about twelve barrels of crude oil placed on a 
flat car from which by means of pipes the oil is conveyed to the 
burners at the end of the car. there are eight of these burners, 
four between the rails and four outside of the rails. Air is used 
to furnish the ne blast, and is supplied by air pumps on 
the locomotive with which the car is handled. From eight to ten 
miles of road per day are treated, using about one barrel of oil 
per mile. About three burnings a season are expected to keep 
the weeds down so as not to interfere with trains, and that one 
machine will suffice for about 200 miles of track. The entire 
crew with this machine consists of four men, three of them with 
the locomotive and burner, and one man follows behind to 
extinguish any fires that might be started. The expense of burn- 
ing as compared with cutting by hand is not over one-half. 


An accident by which, up to the time of writing, one 
life has been lost and upwards of thirty persons injured, occurred 
on the London Brighton and South Coast Railway, between 
Mayfield and Heathfield on Wednesday morning, when the 8.18 
a.m. train from Eastbourne to Tunbridge Wells was hurled over 
an embankment at a point near the former station, for which the 
train was making. ‘The engine and one carriage of the wrecked 
train tock the down side of the road, and five carriages went 
over the embankment on the up side of the track. The telegraph 
wires, which were broken by the wrecked train, it is said, were the 
means of lessening the gravity of the disaster, the wires steadying 
the fall of the carriages down the embankment until the strain 
caused them tornap. The accident took place rather more than a 
mile below Mayfield station. The line there runs upon an 
embankment about 25ft. high, and at the actual scene of the 
mishap there is a sharp curve. All the probabilities justify the 
assumption that the heavy and continuous rains of the past few 
days had weakened the permanent way, although, as far as surface 
indicatious went, the line was in its normal excellent condition, 


Aw electric tramway installation is being laid down in 
Brisbane, under the supervision of Mr. J. 8. Badger, on behalf of 
the General Electric Company of America, According to the 
Electrician, the track is laid on sleepers and is chiefly double, the 
rails weighing from 83 1b. to 55 1b. per yard, and bonded with the 
Chicago bond, The total mileage is about 254 miles of single 
track, the furthest point being distant 5683 yards from the power 
station, The overhead trolley system is being employed, with side 
poles and wires, No, 0. B. and 8. copper wire is emplezed 
for the trolley wire, and the majority of the poles are of iron. The 
feeders are run © and are 500, circular mile, Tho 
boilers are of the Baboock-Wileox type, and work at 170 lb. steam 
pressure, The are Robey’s horizontal compound. 
condensing, with The engines have cylinders 17fin. 
sod S0gin. by 40in, stroke, and are demgned for a most economical 
oad of 450 indicated horse-power, with 150 |b. steam at the stop 
valve, They are coupled by leather belting 36in. wide, and S0ft. 
centres to General Electric multipolar g tore, These genera 
tore are of the four-pole is Ling over-compounded from 500 volte at 

of 





no-load to 550 volte at full-load (560 amperes), The care are 
propelled by two motores of the General Electric type— 25 electrical 
ew mee ware —wmewe ar bated to the oor with a neem enenon 
von, The care are fitted with ordinary lind Waket abd series 





NOTES AND MEMORANDA. 


PeTRoLeum well sinking is moving ahead in Japan. 
In 1893, the latest date for which we have any figures, there were 
199 petroleum sections leased, with a total output of 3,320,707 
gallons, whereas in 1889 the total yield was not more than 
2,218,679 gallons. ‘Tae majority of the wells are not more than 
600ft. deep, 


AT a recent meeting of the Society of Mine Managers, 
at Witten-on-the-Ruhr, Germany, Mr. Buse advocated the use of 
infusorial earth (kieselguhr) as the most efficacious covering for 
boilers and steam pipes. Its use, he claimed, effects a saving of 
28 per cent, in condensation water. Ata colliery at Neunkirchen, 
he said, the annual saving effected has amounted to 3000 dols. or 
3500 dols. since it was adopted. 


At a range of five miles the 12in. mortar projectile, 
weighing 800 lb., fired at an angle of 60 deg. would, on striking the 
deck, penetrate 6 ‘3in. of steel and have a vertical energy of about 
3500 foot-tons, This, says the Journal U.S, Artillery, would 
penetrate the deck of any ship yet constructed. At 45 deg. 
elevation this projectile would penetrate 4*3in. At three miles 
these numbers are respectively 4’4in. and 3°0in. From this it 
appears that an enemy approaching a mortar battery should be 
attacked at extreme range, and as mary shots as possible directed 
upon the ship before reaching the three-mile limit. 


Some tests recently made on molybdenum steel by 
Professor W. von Lipin, of St. Petersburg, show that molybdenum 
steel resembles wolframium steel in a general way, although it is 
less affected by annealing and tempering. Annealing makes it 
softer than wolframiam steel ; high heating, on the other hand, 
makes it harder than the latter. This steel can stand treatment 
in the fire as well as tempering better than wolframium steel, and 
shows no fissures where wolframium steel very often does. 
This may be the cause for the numerous attempts to substitute 
oS ieeeees for wolframium, and especially chromo-wolframium 
steel, 


THERE is a strong tendency amongst bicycle makers in 
pandering to the pubiic taste for lightness of parts to reduce the 
size of the sprocket wheel on the rear axle. That this is a mistake 
is proved by an experiment recently made to determine the com- 
parative efficiency of sprockets of different sizes. To carry out the 
experiment the bicycle was inverted, and the frame securely 
attached to the floor, A thin steel band had one end attached to 
the tire, and the other end carrying a weight which was raised by 
the band being wound upon the tire, a second weight being hung 
from a scale pan attached to the pedal, whence the efficiency of 
the portion of the mechanism transmitting the power could be calcu- 
lated. A long series of readings were taken with the same large 
sprocket and with seven, eight, and nine toothed sprockets on the 
rear, and with pedal weights varying from 2lb. to 501b, The 
average efficiencies in each case were as follows :—7-tooth, 89°9 ; 
8-tooth, 91°5; 9-tooth, 93°4, This shows the 8-tooth to have 98 ‘9 

r cent. of the ¢fficiency of the 9-tooth, and the 7-tooth to have 

per cent. of the efficiency of the 9-tooth sprocket, other condi- 
tions being equal. The result proves that there is less chain pres- 
sure upon the teeth of the larger wheels, and hence less wear, 


A rapip method for the determination of silicon in silico- 
spiegel and ferro-silicon is described in the Journal of the 
American Chemical Society, 1897, 19, 138-139, by Messrs. Murray 
and Maury:—0°5 gr. of the sample is p in a porcelain or plati- 
num dish ; 50 c.c. of water, 10 c.c. of hydrochloric acid (sp. gr. 1 “20), 
and 12 c.c, of sulphuric acid (one part of sulphuric acid [1°84 sp. gr. ] 
to three parts of water) are poured on it, and the contents of the 
dish heated until copious fumes of sulphuric acid are given off. 
When cool, 10 c.c. of hydrochloric acid are added, and the whole 
is heated to soften the sulphate of iron ; finally, it is treated with 
75 c.c, of water and raised to boiling. The heating is discontinued, 
and note taken as to whether there is any effervescence when 
boiling ceases. Should this occur, the liquid must be evaporated 
until copious fumes of sulphuric acid are again given off, and then 
it is treated in the manner above described. The solution is 
filtered, washed with hydrochloric acid and hot water, ignited in a 
platinum crucible, and weighed. A few drops of sulphuric acid 
and avon. hydrofluoric acid are added to dissolve the silica. 
The liquid is then evaporated to dryness, heated to decompose 
the sulphates, cooled and weighed. The difference in the two 
weights represents silica. The whole operation can be accomplished 
in thirty minutes, 


An American contemporary interested especially in the 
use of compressed air recently published an article with the 
object of minimising the fear w ich exists relating to the storage 
of air at high pressures for tramway purposes. Our contemporary 
went out of its way to describe a number of tests that had been 
made with hydraulics to show the enormous internal pressure that 
certain receptacles would withstand, and, even when tested to 
destruction, to show that no t damage could be done by the 
failure of the metal. We say ‘‘ went out of its way” advisedly, 
because the anal intended to be drawn was evidently mis- 
leading. It is needless to point out the difference between the 
results of testing to destruction of a cylinder containing water 
under pressure and an elastic fluid like air or even steam. The 
tests quoted were as follows:—Under a pressure of 2500 lb, the 
— expansion was a little over ;;in.; at 4000 lb., .%,in. 

hen this pressure was removed the bottle returned to its original 
measurements, At 4350 lb, the greatest expansion was iin.; at 
4550 lb., jj, and the greatest permanent set noticed was ,',in. 
At 5000 Ib. the length of the bottle had increased nearly jin., and 
the expansion was ,%in.; at 5280 lb., gin.; at 5730 lb., #in. The 
bottle burst under a pressure of 5760 lb. The fracture was very 
clean, and not even a minute particle of the metal flew. The 
fracture extended from the neck a distance of ¥ft. down the side of 
the bottle. We do not wish to discount the value of compressed 
air or take an alarmist view of its use for this purpose any more 
than we should that of a steam boiler on common roads, but 
that greater damage would be caused by an explosion of a 
cylinder containing either of the latter fluids is self-evident. 


Somx experiments recently carried out in Paris under 
the direction of M, Michelin to determine the coefficient of 
traction of different tires used for automobile purposes have 
demonstrated—if such demonstration were needed—the superiority 
of the pneumatic tire over those of iron and solid rubber. In the 
experiments a De Dion steam tractor hauled the ef on which 
the tires were being tested through the intermedium of a register- 
ing dynamometer installed in a coach placed between the hauling 
engine and the carriage, The dynamometer consists essentially 
of a double —s arranged transversely in the carriage. The 
middle of one of the springs is attached directly to the carriage, 
and the middle of the other is attached directly to the vehicle, 
being hauled through an iron bar that traverses the coach. Under 
the tractive stress the spring opens, and leaves its position 
of equilibriam by a length, depending on the force executed, If 
then a pencil be placed vertically upon the movable part of the 
spring, and a band of paper be made to unwind transversely with a 
uniform motion under the ] point, the latter will trace a curve 
that will permit of determ the stress at any moment as well 
as the mean value. In order to determine the , another 
veneil bears against the paper continuously, and is lifted for an 
nstant at every revolution of the whee! by a mechanism actuated 
by the latter, It thus traces en interru line that permits of 
measuring the speed of the vebicle deduced from that of the 
unwinding of the eper from the number of interruptions, and 
from the ieagth of elroumference of the wheel controll the 


penell, The results of the experiments on and 
orctiee ; oe i\lerent showed that the 





’ wet 
use of pneumatic tires was effective in reducing the cos ficient uf 
treetion from ") to 2S per arnt, on the average, 








MISCELLANEA, 
Tue Mersey Docks and Harbour Board has now 


resolved to spend £86,700 in dee 
Docks, in accordance with a scheme which has been in operation 
some years, 


Cast iron cutters for use on milling machines are in 
successful use in a hardware factory in the United States, Accord- 
ing to the Hngineer, New York, they do as good work as steel, 
and cost very little, 


TE Holland submarine boat built at the Nixon ship- 
yard, in Elizabeth, N.J., U.S.A., is reported as requiring some 
alterations in the machinery before a fuller test of its powers can 
be — The private test has been postponed until these can be 
made, 


Accorp1nG to the annual consular report on the trade 
of the year 1896 made by Mr. Hannen at Shanghai, Great Britain’s 
exports to China are valued at three times that of all other 
countries put together. In 1882 British exports formed 79 per 
cent. of the whole; in 1894, 76 per cent.; in 1895, 79 per cent.; and 
in 1896, 75 per cent. 


Tue effect of European business in American machine 
tools is shown by the manner in which our lathe builders are 
bringing out small iathes having compound rests, says the American 
Machinist. Whether this indicates progress in anything except 
trade hunting is a question, We have never been able to see the 
utility of the compound rest on small lathee, 


A prosecT for utilising the immense water-power at 
Richmond, Va., U.S.A., for the production of electric energy is 
now assuming definite shape. It is believed that when the enter- 
prise is established, it will do more for the material development of 
Richmond than all the other enterprises attempted. There is said 
to be more than 10,000 undeveloped horse-power in the James 
River at this point. 


On Monday, the 23rd August, Mr. John Riley, 
formerly owner of the Mcsborough Moor Works, died suddenly at 
his house near Rotherham, at the age of seventy-eight. The 
death is also announced of Mr. G, W. Tomlinson, J.P., F.S.A., at 
Huddersfield. Mr. Tomlinson, who was sixty years of age, carried 
on the business of engineer and ironfounder at the Engine Bridge 
Works, Huddersfield. 

A 10-INcH wire-wound gun is being built for the United 
States at the Scott Ironworks, at Reading, Pa., under the direc- 
tion of the inventor, Mr. J. H. Brown. This new gun will weigh 
30 tons and will be 374ft. long. The steel used has a tensile 
strength of 120,000lb, per square inch and the square wire 
measures }in. on @ side and is wound around the core under a 
stress of 98,0001b. per square inch. 


Accorpine to an American contemporary, a new cast- 
steel cannon invented by Dr. R. J. Gatling is being made at 
Cleveland, 0. The gun is to be of 8in. calibre, and was cast solid 
by the Otis Steel Company. In view of the disappointing results 
which attended the trial of cast-steel cannon that was made about 
ten years ago, says our contemporary, the results obtained by Dr. 
Gatling will be awaited with interest. 


WE learn from an American contemporary that a ship- 
ment of 500 boxes of tin-plates has been made from a large works 
at Elwood, Ind., U.S.A., to Italy. This is eaid to be ‘‘ breaking of 
the ice,” and a shipment is. now threatened for this country. A 
recent official report made 6 the British Government on the growth 
of the American tin-plate industry expresses the opinion that the 
slight increase of rates in the present tariff law over those in the 
Wilson law will give the United States manufacturers the California 
markets, which were heretofore supplied from England. 


Tue fifty-ninth annual country meeting of the Royal 
Agricultural Society of England will be held at Maidstone, under 
the ge sto of Earl Spencer, K.G., from Monday, June 20th, to 
Friday, June 24th, 1898, the implement yard and dairy being open 
also on the preceding Saturday. In the implement department a 
prize of £50 ey for . pen — oe — 

wer or mechanical wer, for ops wi ui 
cestiadiien, Prizes of 7100 and £50 will be Cffered for —- 
moving vehicles for light loads, and prizes of the same value for 
similar machines for heavy loads, Entries will close on March 
15th, 1898, for implements, 


In Consul W. J. Holmes’ Foreign-office report on the 
trade of Paraguay for the year 1896, attention is drawn to the 
want of good hand machines for cracking the nuts of the cocoa 
palm, if this business is to be properly developed. According to 
the report the machine should be constructed to crack the shell with- 
out damaging the kernel, and should turn out about 50 ib. of nuts 
per hour. The shells should be broken just sufficiently to enable 
a man to extract the kernel afterwards with his hands, and 
at least 90 per cent. of the kernels should issue whole from the 
machine. The machine ought to be as simple as possible in con- 
struction and made of strong material. The price ought not to 
exceed £10. As the nut is ngt of a uniform size, a kind of sifter 
should be inserted which would convey the large and small nuts to 
crackers of corresponding size. A ready sale is predicted for a 
number of such machines. 

Tuat galvanised sheets which are made of steel with 
the oxide formed in rolling removed, and then coated with spelter, 
are not more generally used in boiler or tank works is because the 
advantages thereof are not sufficiently understood, says the 
American Boilermaker, The extreme cheapness of steel plate and 
improvement in manipulating same has been followed by the 

neral substitution of steel plate stacks and chimneys for brick. 

t is, however, well for boilermakers to remember that the action 
of moisture, especially when impregnated with sulphur arising 
from soft coal, has a destructive influence on steel plates, rusti 
rapidly, particularly in the lighter gauges. This may be delay 
by frequent painting or varnishing. The coating of spelter of steel 
sheets is impervious to moisture, and therefore the life of the 
metal is preserved indefinitely, especially where it may be painted 
with the ordinary commercial stack or boiler paints. We would 
remind boilermakers that unless they call the rttention of their 
customers to this fact, they will find a large and profitable part of 
their business leaving them on account of the short life of the 
ordinary steel stack as now made, because the first cost of the 
brick chimneys will be of less importance than the inconvenience 
and cost of having to replace a steel stack or chimney. 

Waitine to the Times on the subject of the American 
trade in German needles, Mesars. H. Milward and Sons, Limited, 
say the report of the United States Consul at Annaberg is founded 
upon a very imperfect knowledge of the facts, and that it conveys 
@ very erroneous impression to the public, They believe that 
there was a very great depression in the German needle industry 
some years ago, but that after the Chino-Japanese war the China 
market became very active, The needles used in Chinaand British 
India are, however, of so low a quality and price that they can 
only be produced in a country where there is an ample supply of 
cheap and, presumably, inferior labour, such as is not to be found 
in England, This disposes, by the admimion of the ‘‘onsul, of 
about 70 cent. of the whole German trade. Again, the (oneal 
speaks of the infant industry of a few pee », and of German 
needies finding their way into the English market. The industry 
te one of the oldest in the world, and was introduced from (erman 
into Eagland, the oldest manufactories now existing in eae 
country claiming equal date, while, if it be true that « very few 
cheap German ee find thetr way into hogland, « larger quan 
tity of the best Eaglieh needles are sold in Germany, The great 
civilised markets of the world are buld by the Bagiteh manefac 
tories aud the greatest sod Scot egelop~t manefgetorias are to be 
fowad here, 
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SIXTY YEARS OF THAMES SHIPBUILDING AND MARINE ENGINEERING 
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Fig. 


SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No. I. 

It has been handed down through the ages that have 
elapsed since his time, that Alexander of Macedon first 
proclaimed the principle that “the command of the sea 
ensures the possession of the land;” and later on the 
same sentiment was echoed in the ‘ maxim” attributed 
to Bluff King Hal, viz., ‘‘That whoever commands the 
sea, commands the trade of the world, and whoever 
eommands that trade, commands the riches of the world, 

and as @ consequence the world itself.” 
That it has not been the good fortune of the possessors 


| avensboorne Cre 


of the ‘tight little island” called Britain to ensure at all 
times the command of its rivers and estuaries, let alone 
the seas surrounding its shores, is evidenced by the 
oe of the most important part of that great river 

ighway to London—the Thames—which we give on 
this page. Living, as all are now doing, in days when 
everything is done at high pressure, and compara- 
tively little thought or consideration is given to the 
early history of our rivers, or what has been their fortune 
in the past, we have thought that it will properly introduce 
our subject and interest our readers if we take them back 
for the nonce to a time considerably antecedent to that of 
the advent of Queen Victoria, and briefly tell them of the 
attempts made to disturb the peace and tranquillity of the 


| across it from both its sides being those of gun-fire from | 
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GRACE-DE-DIEU, BUILT AT GREENWICH, 1512-15 


be taken that certain of the inhabitants of the town of 
Gravesend and thereabouts may be selected and appointed 
upon the alarm, to go with their furniture in all possible 
speed aboard the Victory, and that the barges and boats 
of the said town may set them on board, albeit it be in 
the night. Upon which alarm and certain view of the 
The raison d’étre of ‘this plan was the great anxiety | galleys, the said ships and forts are to shoot off their 
felt throughout the country with regard to its threatened | ordnance, and give the alarm to the Lyon. The Lyon to 
invasion by the so-called Invincible Armada of the | ride about Greenhithe, there to receive the alarm from 
Spaniards, as among the preparations made to defeat that | the Victory and forts, and thereupon to send away up to 
sinister object was one for the protection of the river the Court, the row-boat with some discreet person to 
Thames. To this end the plan of the river was | advertise, and also to give the alarm to those sbips that 
made, giving as it does the position of the most im- | ride at Blackwall, that they may prepare.” 
portant places on its banks, the lines shown radiating Thanks to old Boreas, and the chasing it got from the 


1—THE HENRY 


Thames at the period that it and the surrounding country 
presented to the observer the appearance depicted in the 
plan we give of it, which is a reduction from a pen-and-ink 
sketch made on asmall parchment roll—now preserved in 
the British Museum—by one Robert Adams, a surveyor to 
Queen Elizabeth. 
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THE DEFENCES OF THE RIVER THAMES IN 1588 


gallant British sea dogs of the time, the so-called In- 

the forts and blockhouses, to mark how far, and from| vincible Armada never got so far as the mouth of the 

whence fired, cannon-balls would best obstruct the river; but left the greater part of its shivered timbers 

passage of any ship in an attempt to ascend the river | along the shores of the Channel from off the face of 

from Tilbury to London. | whose waters it had sworn to sweep the ships of the 
The way in which the safety of the river Thames was tobe | British Navy. 


kept assuredagainst any attempt of the enemy’s war galleys, 
is shown in the following order, which was issued by the | 
commandant in charge of that service :—“ First, a pinnace 
is to lie at Tilbury Hope, or in the best place there- 
about; this pinnace upon the discovery of any galley 
shall weigh, and shoot her ordnance to give the alarm to 
the forts and the Victory. The Victory to lie between 
the two forts of Gravesend and Tilbury, and that order | 


Not quite so fortunate, however, were we some eighty 
years later, when the Dutch who then disputed with us 
the command of the sea sailed with their fleet into the 
mouth of the Thames, captured Sheerness, and burnt 
several ships of the line, destroying at the same time 
magazines containing stores valued at £40,000. As the 
incidents connected with this attempted descent of the 
Dutch on our river are equally as interesting as those 
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attending the intended great invasion of the Spaniards,| come to the King this morning from the Duke of | upon the river among several vessels, to consider of send- 
we give our readers the benefit of their record, preserved | Albemarle, dated yesterday at eleven o'clock, as they were | ing them away ; and lastly. down to Greenwich, and there 
to us in the celebrated Diary of Samuel Pepys, the then | sailing to the gun fleete, that they were in sight of the | appointed two yachts to be ready for them, and did order 





THE SOVEREIGN OF FHE SEAS, BUILT AT WOOLWICH IN 1637 









secretary to the Admiralty, who was an eye-witness of | Dutch fleete, and were fitting themselves to fight them, | the soldiers to n arch to Blackwall. Having set all things 
the events that then happened. so that they are ere this certainly (engaged, besides | in order aga'nst the next flood, I went on shore with 

On June 2nd, 1666, he recounts the following incidents | several do aver that they heard the guns yesteicay.in the | Captain E—— at Greenwich, and into the Parke, and 
—which are given in his own words—in connection with | afternoon. This puts us at the Boaid (of Admiralty) | there we could hear the guns from the fieete most plainly. 



































‘ ‘ 


THE VICTORY, 100 GUNS, BUILT AT WOOLWICH IN 1735 


the embarkation of some troops at Blackwall, in view of | into a ‘tosse.’ Presently come orders for our sending | We walked to the waterside, and; there seeing the Kirg 
an expected attack from the Dutch fleet :—‘ Up, and to | away to the fleete a recruite of 200 soldiers. So I rose | and Duke come down in their barge to Greenwich House. 
the office, where certain news is brought us of a letter | from the table and to the Victualler’s Office; and thence | I went to them, and did give them an account of wi at 
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I was doing. ap went up to the Parke to hear the guns 
of the fleete go off. : 

“All our hopes now are that Prince Rupert, with his 
fleete, is coming back, and will be with the fleete this 
evening, a message being sent to him to that purport on 
Wednesday last, and a return is come from him this 
morning that he did intend to sail from St. Ellen’s Point 
about four in the afternoon of yesterday, which gives us 
great hopes, the wind being very fair, that he is with 
them this even, and the fresh going off of the guns 
makes us believe the same. Thence down to Blackwall, 
and there saw the soldiers—who were by this time most 
of them drunk—shipped off. But, Lord, to see how the 
poor fellows kissed their wives and sweethearts in that 
simple manner at their going off, and shouted and let off 
their guns, was strange sport. In the evening came up 
the river the Catherine yacht . . . from Flanders, who 
saw the Dutch fleete on Taseiie, and ran from them, but 
from that hour to this hath not heard one gun nor any 
news of any fight.” Having put the soldiers on board the 
warships, Pepys then goes home. 

It was on June 10th, 1667, that the Dutch fleet, under 
Admiral de Ruyter, captured Sheerness and did the 
damage before recorded; and being fearful that the 
enemy might venture up to London Bridge, the English 
sank thirteen ships at Woolwich and four at Blackwall. 
The plan of the river we give above shows also a barrier 
or stockade thrown across it at Blackwall, but it is doubt- 
ful if this was ever carried out, although certain large 
piles running across the river there were discovered 
many years after—while putting in the foundations of a 
new graving dock—which would support the idea that 
the barrier was really constructed. 

That the much-feared Dutch attack on the river Thames 
itself did not happen we gather from Pepys, who, writing 
on June 14th, 1667, says:—‘‘ We do not hear that the 
Dutch are come to Gravesend, which is a wonder; but a 
more wonderful thing it is that to this day we have not 
one word yet of anything at Chatham. At night come 
home Sir W. B—— and 
Mr. W. P——, who only 
can tell me that they have 
placed guns at Woolwich 
and Deptford, and sunk 
some ships below Wool- 
wich and Blackwall, and 
are in hopes that they 
will stop the enemy’s 
coming up. But strange 
our confusion, that among 
them that are sunk, they 
have gone and sunk with- 
out consideration the 
Franclin, one of the 
King’s ships, with stores 
aboard to a very consi- 
derable value, that hath 
been long loaden for 
supply of the ships, and 
the new ship at Bristol, 
and much wanted there, 
and nobody will own that 
they directed it, but do 
lay it on Sis W. R—.” 

From the foregoing 
brief record of events in 
connection with the early 
history of the Thames, it 
will be seen that its secu- 
rity, and that of all other 
similar water highways 
to and from the seas sur- 
rounding us, together 
with that of the seas 
themselves from an enemy’s attack, will be ensured so 
long as we possess a sufficiently powerful Navy to keep 
the seas open and free. 

Prior to the reign of Henry VIII., to whom the 
maxim, previously quoted in reference to the ‘“‘ command 
of the sea” is attributed, the Kings of England possessed 
neither — nor arsenals, but to Bluff King Hal is 
due the credit, of having laid on ascending the throne, 


dimensions of this remarkable vessel have been given by 
any authority; but it is agreed that she was of 1000 
tons burden and carried 700 men. The number of her 
guns is given as 122, most of them being very small, not 
more than thirteen, according to one authority, being 
9-pounders and upwards. It will be noticed that the 
vessel is fitted with four masts, and a bowsprit without 
jibboom. The two forward masts are square rigged, with 
no loftier sail or yard on them than a topgallant, and the 
two after masts have cross-jack yards with their appro- 
priate sails; the bowsprit, which is one plain spar, being 
fitted with a single spritsail and yard. 

Taking into account the authenticated fact that no 
English ship before the eighth Henry’s time is known to 
have cusital more than one mast, the fitting of four to 
this one was a noticeable departure from all previous 
practice in the sparring of ships. The only action in 
which the Henry Grace de Dieu is known to have been 
engaged was one off the Isle of Wight, with a French 
fleet in 1545, in which she got so badly damaged that it 
is recorded she had to be towed home for repairs. She 
ultimately came to an untimely end, for, being at Wool- 
wich in August, 1553, she, through the carelessness of 
her sailors, took fire, and was totally destroyed. 

Although several kings of England possessed a few 
ships of their own, none of them ever built any before 
Henry VIII., as the Cinque Ports were bound by their 
charter to furnish ships on all occasions when those of the 
Sovereign were found insufficient in number; so that he 
who founded Woolwich, Deptford, and Portsmouth dock- 
yards may be considered to have been also the founder of 
the British Royal Navy. His passion for building large 
ships was not inherited by his children, as little was done 
in that way in the short reigns of Edward VI. or Mary, 
nor yet in the longer one of [lizabeth, who, although she 
caused new docks, &c., to be built, spent little money on 
her fleet. Her father’s favourite dockyard had evidently 
no attractions for her, it being on record that she only 
| visited it once, in 1559. 








Fig. 4—THE H.E.I.Co’s SHIP EARL OF “WYCOMBE, BUILT AT BLACKWALL YARD 1795 


, Though a marked change was made in the type and 
| build of warships during the sixteenth century, nothing 
| particularly noteworthy in ship construction was effected 
until the early part of the following one, when the 
commercial and naval world became indebted to one 
Phineas Pett for many radical improvements in the art 
| of shipbuilding, he being the first scientific naval archi- 
| tect. whose principles of ship designing and construction 


the foundation of a regular Navy by the establishment | have never been disputed. 


of dockyards, and the formation of a Commission for the | 


management of their affairs; the first founded by him 


As both Woolwich and Deptford dockyards have figured 
| largely in warship building in the early part of Queen 


being that at Woolwich, followed in 1513 by that at | Victoria’s reign, and as our intention is only to notice very 


Deptford, and later on that at Portsmouth. 

Whatever may have been the failings of the eighth 
Henry, it happened well for the English that he was 
fond of shipbuilding, and made quite a study of the art. 
His reign was in fact a period of transition from old and 
effete ideas to a new activity and intelligence. Finding 
himself at loggerheads with the Pope and Roman 
Catholic monarchs of Europe through his acceptance 
of the Reformation—and threatened with their vengeance, 
he had to look to his means of defence. Thinking that 
if he held command of the sea he could keep his enemies 
at bay, he determined on the creation of a fleet more 
adapted to fighting purposes than that then existing. 
Having established Woolwich and Deptford dockyards 
and obtained the best foreign naval architects for their 
design and construction, such warships were turned out 
from them as had never before been seen in England. 

Of the ships built by Henry the Eighth several were of 
large size; of these the most noted was one named the 
Henry Grace de Dieu, or Great Harry—a sketch of which 
we give in Fig. 1—built at Woolwich in 1512 to replace a 
warship called the Regent, destroyed in an engagement 
with the French on August 10th, 1512. She was laid 
down in September of that year, launched in 1514, and 
completed for sea the following year. This ship, as will 
be seen from our sketch, was of imposing appearance, 
caused principally by the great height her forward and 
after parts stood out of the water, the large amount of 
sheer given to her top sides and decks, the number of her 
masts, the peculiarity of her rig, and, for her time, the 
number of her guns. So far as can be ascertained, no 








| briefly one or two notable ships constructed in one or 


other of these dockyards, in the interim between the year 
1547 and the accession of Victoria in 1837, we think it 
should interest our readers to know something about 
Phineas Pett, who occupied as important a position with 
respect to the naval construction of his day, as our very 
able Chief Constructor does at the present time. 

Phineas Pett, born at Deptford in 1570, was the son of 
Mr. Peter Pett, who at that time was master shipwright 
at Deptford dockyard. He was given a good education, 
but for family reasons—the death of his father in 1589, 
&e.—he had to leave college, and was shortly after 
apprenticed to Mr. Chapman, his father’s successor at 
the dockyard. When young Phineas had served but two 
years of his apprenticeship, Mr. Chapman died, and young 
Pett left the yard to go.to sea, where he remained for two 
years. On his return he found employment in the dock- 
yard, but was out of settled service for some years, spend- 
ing, however, his leisure in studying mathematics, model- 
making, &c. In 1601 he was made assistant master 
shipwright at Chatham, becoming master on the death 
of his brother in 1605. In the following year he was 
transferred to Woolwich, where, while directing the works 
he made a model of a large ship which he presented to 
— James, who ordered a magnificent vessel to be built 
rom it. 

It was, however, while at Woolwich, in the 13th year 
of the reign of King Charles I. (1637) that he designed and 
built the fine warship called the Sovereign of the Seas, 
or the Royal Sovereign, which was the largest vessel 





that had ever been constructed in England. From the 
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drawings Pett got out for the building of this “a fine 
mode] was made some years by order of the 8 of 
the Admiralty, and is now in the Museum at Greenwich, 
There being an interval of just a century between the 
building of this vessel and that of the Great . we 
are glad in being able to present our readers in Fig. 2 
with a sketch of her, taken from the above-mentioned 
model. From the Naval Chronicle of 1807 we have 
agi the following descriptive particulars of this 

Pp :— 

“She was in length by the keel 128ft. or thereabout, 
within some few inches; her main breadth, 48ft.; in 
length, from the fore-end of the beakhead to the after 
end of the stern, 232ft.; in height, from the bottom of 
her keel to the top of her lanthorn, 76ft.; she bore five 
lanthorns, the biggest of which would hold ten persons 
upright ; had three flush decks, a forecastle, half deck. 
quarter deck, and round house. Her lower tier had 
thirty ports for cannon and demi-cannon; middle tier, 
thirty for culverines and demi-culverines ; third tier, 
twenty-six for other ordnance; forecastle, twelve; and 
two half decks, having thirteen or fourteen ports more 
within board for murdering pieces ; besides ten pieces of 
chase ordnance forward, and ten right aft; and many 
loopholes in the cabins for musket shot. She had eleven 
anchors, one of 4400 lb. weight. She was of the burthen 
of 1637 tons.” Then follows a description of the carved 
work on the sides, head, and stern of the ship, which will 
be seen from the sketch we give to be very elaborate, and 
was, as the legend puts it, ‘all gilded over, and no other 
colour but gold and black.” 

This fine ship was afterwards “ razeed,” or cut down a 
deck lower, when, according to report, she became one of 
the best men-of-war in the world. She was in almost 
all the great sea fights between the Dutch and English, 
by the former of whom she was named the Golden 
Devil, from the gilded work on her stern and the great 
havoc she caused to the Dutch Fleet in the war. Like 
| her unfortunate predecessor by a hundred years, the 
Great Harry, she also, 
while laid up at Chatham 
in January, 1696, acci- 
dentally took fire, and 
was totally consumed. 

In comparing the two 
designs—that of the Great 
Harry and the Royal 
Sovereign—given as ex- 
amples of English war- 
shipbuilding during the 
lapse of 100 years, it will 
be noted that the later 
built vessel is a consider- 
able improvement on its 
predecessor, she being 
divested of a great deal of 
the cumbrous top-hamper 
and castellated defences 
—a relic of the middle 
ages—found in the earlier 
vessel. This modernising 
of the build and fitting of 
warships was a marked 
feature in all the vessels 
designed and constructed 
by the Pett family during 
their ‘tenure of the office 
of architects to the Royal 
Navy, which lasted for 
nearly 200 years; and 
improvement would have 
been carried still further 
by them had it not been 
for the taste for gorgeous 
decoration so prevalent during the 17th century. As it 
was, these gifted men made England the paramount 
school for naval architecture during the time they con- 
trolled the building of its fleets. 

To show the progress made in warship building in the 
hundred years forward from the time of the construction 
of the Royal Sovereign, we give in Fig. 3 a sketch of a 
first-rate of 100 guns built in 1735, we believe at 
Woolwich, and named the Victory. It would appear that 
her name has been a favourite one in connection with the 
British Navy, as we record in the early part of this article 
that a similarly-named vessel was acting as one of the 
guard ships in the Thames at the time of its threatened 
invasion by the Dutch; and later on we know of another 
Victory, sacred to the memory of the immortal Nelson. 
We believe, however, that the vessel we. illustrate was 
the direct antecedent of Nelson’s far-famed ship, the 
latter being expressly built to take the place of the 
subject of our sketch, which came to a disastrous end, 
as we note further on. 

The Victory illustrated, was a ship of the class known 
as @ first-rate, mounting a hundred guns, disposed, as 
shown, on three flush decks, a forecastle deck, and half 
and quarter decks. In general design she is similar to 
the Royal Sovereign, but is not so lofty and has less sheer, 
and tumble-home of her sides. There is also less top- 
hamper, the quarter galleries being smaller, and the im- 
proved arrangement of her guns and fittings is more in 
consonance with the requirements of a fighting ship such 
as she was designed to be. It will be noted that she is 
fully ship-rigged, carries a large spread of sail, and is 
fitted with all the necessary gear for handling her in all 
states of wind or weather. Unfortunately, it was not 
her mission to “brave the battle and the breeze” for 
long, as she was lost in the English Channel in 1744, 
when Admiral Balchen and his crew of upwards of 1000 
men perished in her. 

We have so far only glanced at the progress made in 
warship building in the two centuries intervening between 
the establishment of Woolwich Dockyard and the launch 
of the Victory from thence in 1735; but the equally 
important matter of the advance reached in the mean- 
time in the building of private merchant ships must not 
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verlooked. Our great historian, Froude, says that 
ie ears which followed the defeat of the Spanish 
Armada were rich in events of profound national import- 
ance, as then the flag of England became supreme upon 
the seas, English commerce penetrated to the furthest 
corners of the Old World, and English colonists rooted 
themselves on the shores of the New. 

By far the most important event, however, in connec- 
tion with English merchant shipping after the defeat of 
the Armada was the formation of the Company of Mer- 
chant Adventurers for trading to the East Indies—after- 
wards known as the East India Compavy—to whom 
a first charter was granted by Queen Elizabeth on Decem- 
ber 31st, 1600. As their first venture, they had built and 
fitted out at Deptford by private builders a small fleet of 
four ships and a pinnace, aggregating about 1500 tons, 
which left the Thames for the East in February, 1601. 

The expedition was a great success, the enormous 
profits made induced the Company to take land at 
Deptford Creek, form a shipyard, and become its own 
shipbuilder. The launches of some of its ships were 
often honoured by the presence of royalty; and, on some 
occasions, the ceremony of christening was performed 
by the monarch himself. A destructive fire, however, 
eventually occurred in the yard, and destroying nearly the 
whole of the premises, shipbuilding was abandoned by 
the Company, its vessels being afterwards built in 
private yards in the neighbourhood. 

As a specimen of the class of ship into which the 
vessels of the Company eventually merged, we give in 
Fig. 4 a sketch of one built for it in 1795 at Blackwall 
Yard, one of the oldest and most noted on the Thames, 
and of which we shall speak specially lateron. As shown 
in our illustration, these ships were in every respect equal 
to our smaller class of warships, being built, armed, and 
rigged in the same way as our first-class frigates of the 
time, and did equally good service in keeping the 
seas open to our commerce. On a critical inspection of 
the sketch we give of this class of vessel, the great reduc- 
tion in the sheer from that given to the Victory will be 
specially noted; the forecastle deck and the half-deck are 
dispensed with, and the, bulwarks from the break of the 
poop are open, allowing the spar deck to be quickly 
cleared of any water that may be shipped. 

A marked peculiarity in all the early ships having three 
masts is still noticeable in this, viz., that the foremast 
is always placed so far forward as to be nearly over the 
vessel's forefoot, while in two-masted ships of the same 
period, the same mast is always so very far aft. In the 
succeeding or Victorian age, the reader will later on 
recognise the fact that science has been brought to the 
assistance of the shipbuilder and master rigger, and that 
the masts are disposed in such a way as to equalise the 
stresses on the ship’s hull when it is under wind pressure 
and has a large spread of canvas aloft to hold it. 








LETTERS TO THE: EDITOR. 
(We do not hold ourselves responsible fur the opinions of our 
" correspondents.) 





THE INVENTOR OF THE LUCIFER MATCH. 


Srr,—There should be more evidence before Sir Isaac Holden 
is credited with this invention. In the ear'y days of the match, 
Congreve, the pyrotechnist, was sup to have invented them, 
and they were named ‘‘ Congreve Matches” for many years. The 
war rocket was perfected by the same man and called the ‘‘ Congreve 
2 cket.” ROBERT PHILLIPS, 

9, Belgrave-road, Gloucester. 


LIGHT RAILWAYS IN INDIA. 


Sir,—I want it known that I am here from India to obtain 
pectinetany and estimate, if possible with illustrations, of of 
ocomotives and rolling stock snitable for a 2ft. 6in. gauge railway, 
with about 441b. section rails. delivered f.o.b. nearest shipping 
port. About twenty-five miles of rail would be required ; but as 
my scheme is only at present in its infancy, I am unable to ask for 
tenders in the market in the usual way. The railway may be 
described as a light hill railway in the Panjab, India, grade not 
exceeding 1 in 26, 

4, Bedford-row, Worthing, Sussex, 

August 28th, 


J. GRIFFITHS MARTYN, 





TECHNICAL EDUCATION. 


Si1r,—Meassrs, Taylor, Taylor, and Hobson will confer a favour on 
manufacturing engineers if they will explain what are the precise 
benefits to be derived from the method of instruction which they 
are introducing. On this point their letter is quite silent. 

Birkenhead, September Ist, LimiteD LIABILITY, 


Sir,—The well-written letter of your Loicester correspondents, 
Messrs, Taylor, Taylor, and Hobson, is very suggestive, and raises 
several quettions which are really of national importance, This 
must be my excuse for asking them. 

‘‘ What the workman most needs is instruction in the scientific 
principles which should direct his own eg work, that he as 
understand some of those phenomena and laws of nature whic 
par d lie hidden just below the surface of things most common 
0 him,” 

May I ask why Messrs, Taylor, Taylor, and Hobson say this? 
Have they arrived at the conclusion embodied in the ge I 
have quoted, as the result of their own experience, or see they 
been told it by someone who has himself arrived at it by experience ; 
or have they simply taken it on trust without inquiry from some- 
oneelse? If it is the result of their own experience, a statement 
of that experience will be more interesting and instructive than 
perhaps they can realise. 

Again, ‘‘ All through this he should understand exactly how the 
molecules of steel behave.” Why should the workman know this ? 
Of what use will it be to him or to anyone else for whom he is 
working? Have your correspondents the least idea where the 
man is to be found who does know how the molecules behave? I 
ane that on inquiry they will find that such a man has yet to be 
09rn, 

In some modern machine shops work is turned out true to the 
roves Of an inch. In all reasonably good shops it is right to the 
voy Of an inch where such accuracy is necessary. Will such 
teaching as your correspondents propose to impart better this ? 

Listly, ifa man grinds his tools so that he produces accurate 
work as quickly as his union will allow, how he be the better 


of knowing how the tool cuts? Does anyone know really how 
Is it likely that any 


® tool cuts? essor or demonstrator 


will know what is to be known on the subject better than the man 
who is cutting metal every day and all day? 

I do not ask these questions in any ing spirit. I honestly 
want to know what are the arguments that can be adduced in 
favour of the new departure in technical education suggested by 
your correspondents. I want to see if there is.money in the 
notion. Isthere a chance of profit in it? Where, in a word, does 
**the pull come in” ? RaDIx, 

Birmingham, August 30th, 





ENGLISH AND AMERICAN BRIDGES. 


Sir,—The pin bridge, so dear to Mr. Ottewell, is, no doubt, 
cheap and handy and good for colonial work, but it lacks rigidity. 
It does not make a first-class bridge, and the consequence is that 
it suffers‘from wear and tear. ¢ never hear of a bridge of the 
kind when worn ovt being replaced by a similar structure, in 
English practice, and no doubt there is good reason for this. The 
latest example is supplied by the Bombay, Baroda, and Central 
India Railway, on which all the Warren girder bridges are being 
replaced by rivetted girders, J, JENNINGS, 

carborough, August 31st. 





THE MOLECULAR TEXTURE OF STEEL AND IRON. 


Sir,—I have just read Mr. Saniter’s paper, and examined the 
very interesting drawings which accompany it ia your number for 
August 13th. It seems to me a curious thing that neither Mr. 
Saniter or anyone else takes notice of the relation which the 
‘* pattern” on the surface of the molten metal in a ladle of cast 
iron bears to the texture of the pig. Several years ago I studied 
this subject very carefully, but unfortunately have lost my notes, 
and at that time we had no means of recording things by 
ep” Broadly speaking, the coarser the grain of the 

roken pig the larger are the stars of the “ pattern.” In the 
foundry where I was engaged we could tell pretty well beforehand 
how the metal would turn out as soon as we saw the surface of the 
metal in the ladle. The small pattern was a fluid iron, running 
well, and giving clean castings. The big — was a ‘‘ fat” iron, 
which had to be poured very hot. Mr, Saniter would find this an 
interesting field of research, CUPOLA. 

Birmingham, Avgust 31st, 


THE STRIKE AND LOCK-OUT. 


Sir,—The ‘‘dispassionate” letter of ‘'Superintendent Eagi- 
neer,” page 200, August 27ch, in which he describes the workmen 
as fools and as being ignorant, is not quite to the point as regards 
the strike; it is ‘‘ mealy-mouthed ” to call it a lock-out, as none of 
the men are receiving lock-out pay but strike pay, which is some 
50 per cent. more, Your correspondent does not attempt to find 
out the cause of the dispute, but proceeds to give a very one-sided 
opinion on the demarcation question, and to “go” for the 
presumptuous boilermaker on the tube-expanding question, I 
remember the time when there were no tube expanders, and 
tubing had to be done with the hand hammer and hand tools and 
a skilled man. At that time there was no question as to whom the 
work belonged, the man who made tbe boiler had to finish it. 
Skilled men were scarce in those days as well as to-day, and as all 
the boilermakers were not competent to do the work, attempts 
ay — to devise some other method of securing the tubes at 
the ends. 

Some of the early tube expanders were fearfully and wonderfully 
made, and consisted of about a score of pieces, split rings and 
segments and cones, nuts and washers and ratchets, and were so 
complicated and unsatisfactory that nobody but the maker could 
use them, and thus the fitter camo on the job, When Richard 
Dudgeon came over from America, and brought with him his 
roller tube expander, then tubing became a simple job, requiring 
no skill, and could be done by the handy labourer with a little 
practice just as well as by either a fitter or a boilermaker. How- 
ever, if the work has to be a by a tradesman, then 
the party who has made the boiler ought to see that it will hold 
water, 

I think there are a few employers who respect the leader of the 
boilermakers, and if the boilermakers could ‘‘ goa step further” 
and be able to protect themselves from being ‘‘ put upon” in the 
same manner that the lawyers, doctors, and even stock- 
jobbers are protected, they might consider ‘‘ Superintendent 
Engineer” as a ‘‘wind-bag” who writes letters to stir up 
strife, BOILERMAKER, 

Bolton, August 30th, 


Sir,—The workman docs not seem to realise that the products 
of his labour are for his own individual use, though this is what 
the economic problems involved reduce to ultimately. For all of 
man’s useful labour is for man’s benefit, and if the amount of useful 
labour is reduced, mankind, of whom the worker forms by far the 
major part, must suffer for it. 

This being so, if nine hours is the economic working day, and 
the workman cuts it down to eight, he will pay for it himself. At 
the same time it is anything but certain that the day can be cut 
below its economic limit. Will e never realise that the laws 
of political econony are inflexible laws of nature, and cannot be 
set aside by any society, be it never so powerful, 

In view of this fact, every penny a workman pays to a union, 
beyond that which is legitimate insurance premium against ill- 
health or such-like contingencies, is absolutely thrown away, going 
to support agitation, to stir up strife between master and man, and 
man and man. Trades unions can no more raise the price of 
labour than they can lower the price of food. Both these prices 
are fixed by the laws of supply and demand, which are more un- 
alterable than the laws of the Medes and Persians. In the last 
statement the price of labour must be taken in terms of the price 
of food and the necessaries of life, which is the only true standard 
of comparison, 

To go back to the working day. This cannot bea fixed quantity. 
Strictly, it should not only vary in each works, but with each 
individual, according to the nature of his employment. As well 
might one say that because a horse cannot race for more than a few 
minutes, therefore, no horse shall work more than so man 
minutes a day. A man who is simply sitting on a vice benc 
watching the chips come off a long shaft, which, once set, requires 
next to no attention, can surely work longer that the man who is 
running a milling machine, turning out small pieces, requiring ten 
minutes to set, and two minutes to machine. If the capacity of 
this man were the only problem involved, the working day would 
probably vary anywhere between five hours and eighteen or 
twenty. 

Of come there is right on both sides of the present dispute, as 
there generally is. In some works eight hours is an economical 
day. These are such shops as are turning out a large number of 
small pieces, such as taps and dies. When a man has to keep his 
wits about him every moment of the day he cannot work as long as 
if he has ample time between each job. For this reason the con- 
tention of some of the masters that a machine cannot do as much 
in eight hours as in nine, though true in abstract theory, is probably 
not true in practice, for though the machine could do it the work- 
man cannot keep it up to its work. 

To the disinter outsider the present dispute seems not only 
criminally foolish, but resembles the fly on the window, knocking 
its head against the glass in a vain endeavour to &% through. 

Camborne, Cornwall, August 30th. J.8. V. Bickrorp, 





Str,—As there is at present a lock-out and strike of 
magnitude in progress, I should like, with your 
initiate a discussion as to the best means to 


great 
nm, 


be ‘adopted to prevent | against 


other like combinations, of either masters or men, are doing nothir g 

either to prevent or lessen the evil of strikes, On the other hand, 

the present eng only shows plainly what will always happen 
a 


when any powerful combination of men or employers is er to 
another. Any petty grievance in one shop or works will be the 
means of upse the whole of the labour market of the kingdom, 


and causing a great deal of loss or — to numbers of persons 
who are not connected with or have any voice in the matter. Our 
laws seem to me to be so made in all other things that if any two 
people by their action cause loss or damage to a third, this third 
aggrieved person can have an action against them to recover his 
less, Why should this not be the case in labour disputes ? 

If an omnibus and a Pickford van meet each other in a narrow 
thoroughfare, each of them fully convinced that the right of way is 
his, and both bent on fighting it out, what happens? Why, a 
nan comes and decides the question for them at once, and 

as power to enforce his decision ; the whole traffic of the street is 
not allowed to be stopped, or the public inconvenienced. 
— should this compulsory method not be adopted in all labour 

jisputes ? 

It would surely be better for the masters if they were never 
troubled with strikes or lock-outs, as it must be a humiliating 
thing to have to adopt, and call the attention of your customers, 
by strike and lock-out clauses in your contracts, to your inability to 
govern your own workmen—I doubt not this clause drives work 
away in itself—without having the monetary loss which is also 
ba i and the worry and trouble caused by these endless 

isputes, 

It cannot benefit workmen to have to go on strike to enforce 
their demands or to be locked out, as their fands—which should and 
could be used, if there were no strikes, for out-of-work, sick 
benefit, and old-age pensions—are always being squandered ; and 
even if they win it takes years to recover the lost ground. 

Striking does not suit the officials, leading men, foremen, and 
managers and others who have the brunt of the battle between 
men and masters to bear ; it simply makes their lives a perfect hell 
for the time being, and does more to permanently age this class 
than all their other work put together. 

Strikes and lock-outs do not suit the great outside public. If 
they are business people they find their businesses affected. 
Provision merchants, grocers, &c., must give credit to the out-of- 
work men or find th Ives boycotted, and then often as not 
they are never paid, and the strike ruins them. 

0, the only people who benefit by our present stupid, ridicu- 
lous, and un-English method of settling our disputes are the 
humbugs who make a harvest out of it by counselling their less 
astute fellow men to strike that they may get a few pounds for 
spouting. 

It is un-English for a man who happens either by conviction or 
the force of circumstances—it may be a starving wife and children 
at home—to daré to assert his right to labour, to be hounded 
tbrough the streets like a mad dog, only a little more cruelly. 

I have had some experience of workmen and of every-day life, 
and I know that the way to settle any dispute is not to make it 
larger and more bitter, which strikes and lock-outs always do, but 
to narrow the matter down to the bare facts. Bat the cussedness 
of human nature is such that, in my opinion, nothing but compul- 
- arbitration and the making of strikes and lock-outs illegal, 

ill ever cure us of their curse, for they are nothing else, both to 
masters, men, and the country generally, 

We have plenty of able men in Parliament who are intimately 
connected with, and many of them large employers of, labour. 
They give their time for the benefit of their country. Wil! none of 
these take up this compulsory arbitration in trade disputes and 
carry it through’ It will confer greater benefits on the country 
and its people than any other measure that has been passed for 
years, and should have the support of both sides, 

I should be very glad to see the opinion of some of these gentle- 
men on this matter, and hope you will see your way to open your 
columns to the discussion, feeling sure that it will result in good. 
It only wants someone to lead the movement, and this demon of 
all masters and men will be effectually laid. 

August 31st. 





ANxtIoUs ONLOOKER, 








CATALOGUES. 


Davey, Paxman, and Co., Colchester.—Illustrated catalogue of 
engin ers, and other machinery. 

Seasiend Perkin and Co., Leeds.—Some observations on enclosed 
globe arc lamps ; their past and present, with special reference to 
the Ajax globe arc —~. 

Newton Machine Tool Works, Philadelphia, U.S.A. : Catalogue 
No. 33.—We cannot k too highly of this catalogue. Binding, 
paper, printing, and illustrations, are all of the best wor hip. 
It contains engravings and particulars of every type of machine 
made at these works, including milling machines, planing machines, 
boring machines, cold saws, slotting, drilling, and emery polishing 
machines, 

R. 8S. Newall and Son, Ltd., Washington, Durham : Wire ropes.— 
This is a nicely arranged catalogue containing nearly 100 pages. 
Southgate Engineering Company, Ltd., New Southgate.—Two 
sectional catalogues, devoted to cranes and machine tools, well 
printed and illustrated. 

Alfred Herbert, Ltd,, Coventry.—Mr. Herbert has sent us a com- 
lete set of the Davis and Egan machine tool list. Mr. Herbert 
informs us that he is the importer of and sole agent for the Davis 
and Egan tools in this country. The lists contain high-class 
illustrations, prices, and particulars of bolt-screwing machines, 
tools for cycle manufacture, brass-working machines, American 
screw machines, planing and shaping tools, and drilling, milling, 
and chucking machines, 

The Angular-Hole Machine Company, Ltd., London.—We have 
received from this company some illustrated literature rela to 
the improved spanners which are accurately machined out by their 
special tools. This firm claims to be the only maker of box 
spanners by machinery in the world. 








Ay illustrated description of the electric cabs owned 
by the Electric Carriage and Wagon Company, of New York, 
appeared in a recent issue of the Electrical World, The station is 
situated in the centre of the town, and in addition to shelter room 
for the cabs and cha arrangements, a well-equipped repairing 
shop is contained in the building. The hansoms weigh 1 ton7 cwt. 
each, including a battery of about half a ton weight. They will 
run twenty-five miles at an average of six miles an hour 
with one charge, their maximum speed being twelve miles an hour, 
The fore part of the cab resembles an ordinary hansom in appear- 
ance, but the vehicle has four wheels, and a ventilated box at the 
back carries the cells, the driver’s seat being mounted on this box. 
The cab has a very low centre of gravity, and the front and rear 
wheels are independently fixed to the body, the front being used 
for driving and the rear for —— All the wheels are of the 
bicycle t Pe» being entirely metallic with the exception of the 
tires, and having tangent spokes. The tires are pneumatic, The 
diameters of the front and rear wheels are 44in. and 32in, respec- 
tively. There are two independent motors, one driving each front 
wheel, so that a differential balance gear is not needed, The 
motors are a special type of Lundell motor, with single field-coils, 
Each are ciel a 14-horse power, weigh 17241b., and run at a 
rp of 1320 revolutions per minute. They are wound for 

volts pressure. The gear is very simple. It merely consists of 
a wheel with internal teeth attached to the hub of the driving- 
wheel, a pinion on the motor shaft directly into it, The 


to | brake consists of two concave rubber rollers, which are 


The brake lever is actuated the 


each driving-wheel, 
ag with « cyclometer, 


foot of the driver. Each cab is equi 








these disastrous labour batties. It must be quite plain that in 
spite of all the twaddle that is preached, trades unions and 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

&, G. (Dublin).—The ‘‘ Venturi” meter is made by the Builders’ Iron 
Foundry Co., Providence, R.I., U.S.A. 

E. 8. (Manchester).—Anhydrous ammonia, at 70 deg. Fah., will liquefy 
at about 117 Ib. per square inch above the atmosphere. 

Quarryman (Grendon) —The stress on a chain wrapped round a stone, 
into which the crane chain is hooked, is very much greater than the 

The slacker the wrapping chaia the less is 





stress on the crane chain. 
the stress. 

8. T. (Mitcham).—If you will bs advised by us, do not try to become an 
electrical The ch of employment are extremely small ; 





about as large, however, as the remuneration you would obtain even f 
you got employment. 

Locomoriven (Brussels).—The exhaust injector was tried on locomotives 
some years ago and f Ita use has been revived on the Great 
Western Railway. It does not force water into the boiler, but 
heats it and lifts into the ordinary injector. It has proved quite 
satisfactory in this way, and effects a considerable saving in fuel. 

J. R. D. (Birkenhead).—There is no reason why fas, should not put a 
vertical coil of piping in the uptake at base of the funnel, 
and send the feed-water through it. There must, of course, be a check 
valve between it and the boiler. In a boiler so hard driven as yours, 
you would derive a considerable advantage by pumping in water more 
than boiling hot. 

T. H. P. (Shropshire).—We know of no book we can Pasraity vest 
mend. Crosby Lockwood has published one by W. Taylor, but it is 
only a sort of compilation of trade catalogues. . Lightfoot has read 
several papers before the Institution of Mechanical Engineers and the 

gi 3 on hyd ammonia system, the one 
up. 


Society of E 
. See 5 
in the Journal of the 





ig ) 
perhaps most used; these are worth loo 
old. 


Ewing’s Howard Lectures, now a 
Society of Arts on ‘* Mechanical Produ of C 

Bor.ter.—There are several automatic boiler feeders in use, notably 
Belleville’s, Mariner’s, and Mumford’s, all used with water-tube 
boilers. The great objection to all a tus of the kind is the ten- 
dency to stick or to move in jerks, so that at one time the level is too 
low ; then the valve opens suddenly and floods the boiler. The feeders 
we have referred to above work very well. They are specially con- 
structed to get over these objections. What is needed is an apparatus 
which shall have no friction, and yet can be adjusted from the outside 
of the boiler. 

C. E. 8.—The gas engine will be the most 
ing hours are so short that the cost of team becomes a 
serious item. e wages paid for a’ 
less with the gus engine than it will with a steam engine. How much 
less it is not in ry A po pa to say, because in many cases the engine 
man does a great deal of work besides firing and attending to the feed- 
water, and you must have someone in charge of the —- who is 
more skilful than a labourer. A 12-horse gas pant as consume 
about 280 cubic feet of gas per hour, or, cay, roughly 6d. worth. A 
steam engine of the same power will use about 1 cwt. of coal per 
hour, costing, say, 4d. 


— unless your work- 


INQUIRIES. 


WIRE NAIL-MAKING MACHINERY. 
Srr,—I should be glad if readers could let me have the ane 


of one or 
two good firms who make wire nail-making machinery. . J. C 





STRAW-WORKING MACHINERY. 
Srr,—I shall be much obliged to any reader who will give me the 
address of a maker of machinery for making straw ropes, straw plait, &c, 
August 81st. L, A. 





DEPOSITING ALUMINIUM. 

Sir,—Is there any process, by electro-deposition or otherwise, by 
which thin protective films of aluminium can be deposited on wrought 
or cast iron? Any information on the subject will oblige. W. J. 

August 28th. 





DEATH. 


On the 80th August, at Johannesburg, of typhoid fever, aged 82 years, 
Wititiam Hamiiton BLAKENEY, M.I E.E., eldest son of Thos. 8. Blake. 
ney, Esq., Edengrove, Dundee, Scotland. 
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THE ROYAL ORDNANCE FACTORIES. 


TxE proposal to appoint a Deputy Director-General of 
Royal Ordnance Factories, with special charge, for the 
present, at Enfield, is a prudent step in relation to the 
permanent maintenance of the present administration, 
and is evidently but an instalment of a farther application 
of the recommendations of Lord Morley’s Committee. 


7 | It is not difficult to see that the much-needed separation 


between the designing and manufacturing branches of 
the factories is on the eve of being carried out, and is 
only delayed out of respect to what are termed vested 
interests. Anyone conversant with the administration of 
large works, and who has had opportunities of visiting 
the Royal Arsenal, and inquiring on the spot into its 
management, must have noticed the incongruity of the 
existing divisions into three departments working prac- 
tically independently of each other. Lord Morley’s Com- 
mittee pointed out the objectionable tendency of each 
department to make itself independent, and to ignore the 
existence of the others. This proclivity has led, under the 
old régime, to the establishment of workshops in tripli- 
cate for the performance of similar work. Thus there 
are three iron foundries, where one could easily do all the 
work; three sets of forges, three brass foundries, and the 
same number of establishments of machine tools; yet it 
is well known that in times of pressure, in one branch 
of the Arsenal, the appliances, comparatively idle, in 
another are practically not available an account of divided 


288 | responsibility and the reluctance of superintendents to 


permit the intrusion of foreign work into their domains. 

But the advances made in the design and construction 
of warlike stores is gradually, but surely, obliterating the 
sharp distinction between guns, carriages, and ammuni- 
tion which has, up to recent years, influenced the arrange- 
ments at the Arsenal. Sights, for example, are now as 
often attached to the ug wa § as to the gun; the form of 
the shot, of its driving band, and the nature and form of 
the cartridge, have a potent influence on the design of the 


tly increased speed of fire and the necessity for deal- 
ase bo fast ships. On these grounds there can be no 
doubt of the soundness of the recommendation made by 
Lord Morley’s Committee to place the whole of the 


order | manufacture in the hands of an experienced works 


manager, responsible for the whole work, and permitted 
to use the cr resources of the Arsenal to the best advan- 
tage. The design branch should, we think, be presided 
over by a capable’military or naval officer of experience, 
of high scientific attainments, and with a decided turn for 
mechanics. His remuneration should be on a scale com- 
patible with the importance of the duties he will have to 
perform. He should have a liberal staff of civilian 
mechanical engineers and of a succession of officers 
detached from naval and military duties for two or three 
years who will keep the designs up to date, and in 
harmony with the ever changing wants of the services. 
Under the supreme control of the Director-General there 
seems to be no reason why the arrangements suggested, 
and we believe aimed at by the Government, and which 
are, after all, those prevailing in private firms, should not 
work harmoniously and very much to the advantage of 
the State. Tosecure good men, however, the pay should 
be adequate and comparable to the rates prevailing in the 
trade. We observe, from the published balance sheets of 
the ordnance factories, that the total present charge of 
salaries does not exceed one half per cent. on the value of 
the productions, a figure incredibly smail, even if we bear 
in mind the fact that the Government factories are free 
from one source of expense which weighs so heavily on 
private firms, namely, the cost of getting their work, 
involving much expenditure in the production of fruitless 
designs, in experimenting, in travelling, entertaining, 
meeting the whims of consulting engineers, and such like, 
to say nothing of the mechanical risks to which all makers 
of machinery and large structures are liable. 

The Times is filling up its columns during the “silly 
season” with anonymous letters criticising the adminis- 
tration of the Ordnance Factories, letters which harmonise 
well with the time of the year, and indulge in the usual 
vague and sweeping charges. First, an attack is made 
on the arrangement which constitutes the Financial 
Secretary to the War-office the head of the manufactur- 
ing departments, on the ground that he has no knowledge 
of the work. The writers of the letters seem to forget 
that the factories must be represented in Parliament, 
since every member of that august body claims the 

rivilege of interfering with the management, and conside:s 

imself entitled to answers to questions relating to the most 
trivial-occurrences. They also lose sight of the circum- 
stance that the money expended is guarded by parliamen- 
tary sanction, and hence the necessity for a parliament 
man being primarily responsible. It does not appear 
from the letters who should take the Financial Secretary's 
place—we presume a military man; but if so, how is 
Parliament to be met, and what heaven-sent powers have 
colonels and generals in managing manufactories and 
complicated finance? In most large private firms the 
financial head is seldom a technical man, but is guided 
in manufacturing details by his partners or technical sub- 
ordinates. It is to be noticed, however, that both the 
late and the present Financial Secretaries happen to have 
very large experience in the conduct of factories, and 
that is, of course, an advantage that the Government, 
epparenily, tries to secure when practicable. The wisdom 
of the arrangement is brought to the front just now, 
when we remember the frequent complaints, in and out 
of Parliament, that neither the War-office nor the Post- 
office are directly represented in the Lower House. 

Next, the form of accounts does not please the Times’ 
correspondents, and it is roundly asserted that the 
accounts are cooked and framed expressly to hoodwink 
the public. All that can be said in reply is that the 
Royal Factories are not responsible for the form of 
account, although to us as well, we will undertake to say, 
as to anyone acquainted with such matters, they are 
plain enough, and are framed to meet the requirements 
of the Parliamentary Committee on Public Accounts, 
aided by the Controller and Auditor-General and his very 
competent permanent staff of officers. The Parliamentary 
Committee holds a formal investigation every spring, and 
those who are acquainted with Mr. A. O'Connor, the 
chairman, know that it is not easy to hoodwink him, 
and we have no doubt that if the writers of the letters 
will communicate to him a better system of accounts he 
will certainly consider it carefully. Vague and sweeping 
assertions, unsupported by examples, cannot, of course, 
be satisfactorily combated. 

The last source of dissatisfaction reveals the animus 

of the writers, and can only be called spiteful. It is 
insinuated that the present Director-General, having 
retained his interest in the firm with which he was once 
connected, uses his influence to divert Government orders 
to it. We would not insult Sir William Anderson by 
defending him against such a charge; but we challenge 
the anonymous writers to reveal their names and bold! 
substantiate the charges which, if they can be proved, 
would involve the dismissal of the object of their malevo- 
lence. Itsurely is not Sir William’s fault that the late Mr. 
Stanhope should have considered that a man who had 
won for himself a high position in the engineering world, 
and who had all his life been engaged in managing engi- 
neering works, would prove a better successor to General 
Maitland than an aged artillery officer who had had no 
such training, and absolutely no experience in manufac- 
tures. Such a Director-General would, indeed, be a 
“ fifth wheel to a coach,” as the writers term him, and 
would have to go where the other four wheels led Lim; 
the — Director-General, we fancy, makes the coach 
go the way he considers best, and hence the discontent 
of the four wheels. 
In these days of public manufacturing companies it 
would be difficult to find men of position who are not inte- 
rested in some of them. We fancy that if close inquiry 
could be made into the circumstances under which man 











gun and of the carriage, especially with reference to the! 


officers of high position, and at one time closely connect 
with contuoliing the supply of warlike stores, have now 
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become members of contracting firms they once supervised, 
some startling results would be arrived at; it would, at 
any rate, clearly appear that they did not become 
mem of man i on account of their 
fitness to direct the working of those establishments, but 
for reasons which we need not particularise, because they 
are patent to all, and have been pretty fully discussed in 
and out of the service. 

In conclusion, we would refer to the approbation 
bestowed on the dockyard administration. We are g 
to agree with the writers in the Times on this point, but 
it makes just in the opposite way to that assumed. The 
Director of Dockyards, the Chief Constructor, and the 
Chief Engineer, are all civilians, and would, we think, be 
very much surprised to hear that they were controlled by 
the Saperintendent of Dockyards. The Admiralty, appa- 
rently, takes the same view of matters as the War-oftice, 
and does not consider that sailors are the most suitable 
persons to design og and engines, and administer the 
management of the dockyards. Sailor superintendents 
are necessary to regulate the movement of ships and 
stores, and to keep discipline among the heterogeneous 
collection of sailors, dockyard labourers, and mechanics 
employed within the dockyard areas. 


BALANCED LOCOMOTIVES. 
Some years ago the Purdue University in the United 
States started an experimental locomotive testing plant, 
which has already been fully illustrated and described in 
our columns. The locomotive to be tested is anchored in 
a shed, and its driving wheels being carried on the rims of 
brake wheels, its performance can be examined, indicator 
diagrams taken, the tractive effort measured, and various 
other things done or ascertained to the great delight and 
edification of the select body of students who carry out 
much the same experiments term after term. We this 
week give drawings and particulars of Mr. Strong’s 
balanced locomotive, an engine which has excited much 
interest and caused much controversy in the United 
States. This engine has been taken to the Purdue Uni- 
versity and submitted to various trials, which form the 
subject of a report recently prepared by Professor W. F. 
M. Goss. The engine was tested in order to ascertain how 
far it got rid of what is known as ‘ hammer blow” on the 
rails due to the action of the balance weights in the driving 
wheels of locomotives. For some reason which we do not 
understand, this hammer blow afflicts American locomotive 
superintendents to an extent unknown in this country. 
It is not necessary, we think, to go into details in dealing 
with a apes well understood in England. The 
weights of the cranks, excentrics, &c., have to be balanced, 
and this presents no difficulty ; but it is also necessary to 
balance the reciprocating parts, such as the piston, cross- 
head, and pee mi That is to say, weights must 
be so disposed that when the piston is moving back- 
wards they will move forward, and vice versd. In the 
best English practice it is usual to balance all the rotating 
weights and about two-thirds of the reciprocating weights. 
It is this last that gives trouble. Although balanced 
horizontally, the engine is not balanced vertically, and 
the result is that the axis of the driving wheel does not 
lie in the centre of jp Those who are familiar with 
centrifugal effort will readily understand that the excess 
weight coming down in the wheel augments the pressure 
on the rail; and in rising it tends to lift the wheel. The 
whole action is complicated, because of the number of 
moving parts concerned, and has been made the subject 
of very careful mathematical investigation, the most 
notable treatise on the subject being, perhaps, a paper by 
Mr. Mackinson, read many years ago before the Insti- 
tution of Civil Engineers, ‘‘On the Internal Disturbing 
Forces in a Locomotive Engine.” 
American engineers have stated that the centrifugal 
effort of the extra weight is so great that, setting up a 
jumping action, it actually lifts the driving wheel off the 
rail at every revolution. Nothing of the kind has ever 
been known to take place in this country. At the Purdue 
University, however, the question has been put to a 
practical test. A thin steel or copper wire has been passed 
between a driving wheel and the carrying wheel on which it 
rested. The wire was unequally flattened at regular 
intervals along its length. The wire was paid out from a 
coil in a box and drawn through a small tube under the 
driving wheel ; care being taken to guide it properly and 
coil it up as it came through at the rate of a milea 
minute in some cases. When the Strong locomotive was 
tested the wire was regularly flattened, we are told, all 
along, showing that the balance was perfect, and there 
was no jumping action. No doubt the Strong locomo- 
tive is perfectly balanced all round, its four cranks 
being equally disposed at angles of 90deg. Of course 
the balancing of a locomotive in this way is 
not new. One of the most successful engines of the 
kind ever made was the ‘“ Duplex,” shown by the late 
Mr. John Haswell, of Vienna, in the Exhibition of 1862. 
It is not, however, with the construction of the engine 
that we are concerned just now, but with the manner of 
making the tests at the Purdue University, which it appears 
to us may prove very misleading. Before proceeding to 
explain why, it is worth while to direct attention to the 
peculiar character of the flattening of the wire. Theo- 
retically, the action of the balance weight should augment 
gradually till it reached a maximum, and then diminish, 
being greatest when the balance weight was nearest to 
the rail, and least when at the top of the wheel—when, 
indeed, we are told that at high speeds it lifted the 
wheel off the rail. The excess balance in one engine 
tested was 400 lb. The speed of the wheel rim was 88ft. per 
second. The wheels were 5ft. 6in.diameter. The radius of 
gyration is not given, but we shall not be far from the truth, 
perhaps, if we take it at 1ft., judging by the very rough 
sketches which accompany the report. We have not suffi- 
ciently accurate data to calculate the centrifugal effort with 
precision, but it could not have greatly exceeded 8200 lb., 
or considerably less than 14 tons. The effort could not 
possibly have lifted a wheel loaded with about five tons clear 


lad | operating at a distance of 1ft. from the centre of the 


judging from present appearances, will decide future actions 


eleven ; England some ninety-two destroyers, we have one 
building ; England has some two hundred torpedo boats, we 
have four built and fifteen building. In the first naval en- 
gagement most ships not destroyed will have to be docked 
and repaired. England has seventeen dry docks at Ports- 
mouth alone; we have just sent the Indiana to Halifax to 
be docked. England has a vast merchant marine to draw 
sailors from ; we had once. 
American to fail tobe jealous of such vast power and pro- 
sperity shown by & nation lorg our rival, thoug 
Yet we cannot but rejoice in the thought that it is England’s 
and not some other’s.” 
Cramp, the well-known Philadelphia shipbuilder who was over 
here for the meeting of the Institution of Naval Architects, 
says England has now almost as many ships under way as 
the whole of the American navy comprises. Nothing could 


report. The Sothening action takes place quite suddenly, 
sok endeuta a a the wheel; there is y any 
evidence of the wave-like action which theoretically ought 
to take place. The wires used were of copper, and only 
*03in. thick. Some difficulty was experienced in i 

the wires to run true, the driving tires being coned and the 
carrying wheels being flat rimmed. So far as can be 
seen, the experiments arenot conclusive, or else the reportis 
incomplete. Apparently, the centrifugal effort of 400 lb. 


driving axle was sufficient to reduce the weight on the 
wheel so much that it was unable to flatten a very thin 
copper wire. This is tantamount to saying that the wheel 
was lifted off the rail; but, as we have seen, this action 
could not possibly have been obtained under the stated 
conditions. The Strong engine steadily flattened the 
wire, showing that there was no hammer action or ten- 
dency to lift the wheels off the rails. 
So far it will be seen that there are unsatisfactory 
features in the report. These arise probably from the 
circumstance that only a lengthy abstract of it has as yet 
reached this country; and much that is now, to say the 
least, curious, possibly admits ofa very simple explanation. 
Thus, for example, the diagrams of the Schenectad 
locomotive, with which the Strong engine was compared, 
may be erroneous, and the radius of gyration may be 
more than 12in. from the centre of the axle. But after 
all has been conceded that can be conceded in this way, 
it remains very doubtful that any accurate results could 
be got of the kind sought with the Purdue testing appa- 
ratus. The late Mr. D. K. Clark many years ago 
slung a locomotive up in a shed, and fitted pencils to 
various parts of it, notably to the front buffer beam. 
The engine was then put in motion at various speeds, 
and the pencils described closed curves on chalked 
boards held against them. Balance weights were added 
by degrees until the engine was made as steady asit could 
be got; but these weights did not prevent the engine, 
which had outside cylinders, from ‘ boxing,” or swinging 
its head from side to side on theroad. There are disturb- 
ing causes at work due to the fact that the engine is pro- 
pelled at each side alternately by the axle-box and the 
cylinder coveras the centre of effort, which the Purdue appa- 
ratus cannot appreciate. Nor isthisall; the path in space 
of the balance weight is, when an engine is running on 
rails, in no case circular; that of the crank pins, for 
example, is a sinuous line, no portion of which is part of 
a circle. It has been argued with much force that under 
the circumstances we are not justified in treating the 
moving masses as though their paths were circular, nor 
are we to take the momenta of the reciprocating parts as 
just what they would be if the engine was not moving 
forward It has been argued that, in so far as the engine 
is concerned, it makes no difference whether it is on 
carrying wheels or on rails; that is to say, the crank pin 
describes a true circle as regards the engine frame, and so 
on. But what we have to deal with are not the relations 
existing between the balance weight and the engine, 
but the relation existing between the former and the 
road ; and tHat there is force in this argument seems to be 
demonstrated by the fact that a-considerable length of 
the wire is left unflattened at every revolution, just at 
the time when the balance weight is being projected 
through space at the maximum velocity. 
The balancing of locomotives is beyond question a com- 
plex problem, on which we do not think that the Purdue 
experiments have cast much light. They were not 
needed to prove that an engine with four cylinders and 
four cranks must be balanced, as we have said, all round. 
The results obtained with the Schenectady engine are 
distinctly anomalous, and in need of explanation. So far 
as we can see, no theoretical investigation can help us 
much, and the best results to be expected are those 
which have been laboriously obtained by trial and error. 
Nothing, at all events, seems to have been learned at the 
Purdue University to upset the old rules of practice 
which work very well in this country. Nothing better 
in this way has been devised, so far as we are aware, than 
the practice of Mr. Stroudley on the London and Brighton 
Railway, and fully explained in his admirable paper on 
‘‘ The Locomotive Engine,” read before the Institution of 
Civil Engineers on March 3rd, 1885. 
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AS OTHERS SEE US. 


Ir was generally conceded that the naval review at Spit- 
head, on the occasion of the recent Jubilee festivities, would 
point a moral for such of our foreign rivals as had underrated 
the fighting capacity of the British Navy; but the eulogium 
bestowed upon our-fleet by prominent Americans on their 
return home has, we venture to think, surpassed even the 
wildest imaginations of our naval authorities. We cannot 
do better, perhaps, than quote the following passage from 
an American contemporary, which is attributed to General 
Hyde, of the Bath Ironworks, in the States. He says, speaking 
of the United S:ates navy :—‘‘ Our own weakness, even after 
ten years of the growth of a new navy, is painfully apparent. 
We should not deceive ourselves. In this matter we cannot 
deceive anyone else. Of the three classes of ships that, 


at sea, battleships, destroyers, and torpedo boats, England has 
built and is building sixty-six battleships, the United Sta‘es 


It would be impossible ‘for an 
h our kin. 


On the same subject Mr. Charles H. 


perity of the British nation. In the course of an interview he 
remarked that he had never before seen this nation so prog. 


perous, the paramount cause for which is the é naval 
preparations which are being made. He pag: & high compli. 
ment to the British officials abroad, who do all in their power 


to send trade home to their countrymen, and winds up by 
saying that it is the fostering care that Great Britain 
se, te her industries that makes her the mighty nation 
that she is. 


NEW ZEALAND. 


Tue report of the iron trade of New Zealand for last year 
shows that the severe — which marked the previous 
year hasalmost entirely disappeared. The actual imports show 
an increase in value of nearly £244,000 over 1893, which was a 
very good year. The greatest increase has been in mining 
machinery, which shows £49,000 in place of £20,000 in 1893, 
Refrigerating machinery stands at £15,400, which is less by 
nearly £3000 than that of 1894. Agricultural machinery is 
nearly at its normal £64,000. The importation of electrical 
machinery is steadily decreasing. In 1893 it amounted to 
a value of £13,000 nearly, in 1894 it went down to £9000, 
and last year it lost nearly another £1000. Other interest- 
ing points are the improvement of about £20,000 in the 
import of pipes for hydraulic and drainage works, and an 
increase of nearly £30,000, on the average, in the value of 
imported wire. As New Zealand is almost entirely devoted 
to agriculture and mining, it is probable that this great 
quantity of wire is used for these industries. The reduction 
in the demand for electrical machinery is probably accounted 
for by the fact that the stocks ard supplies of 1893 are only 
used slowly, the excessive price of labour and the indepen. 
dence of the workpeople making the industrial development 
a slow business. 


THE GERMAN NAVY. 


Tur Germans are getting agitated and nervous about their 
navy, and have adopted a somewhat novel plan to demon- 
strate its weakness to the authorities; they take the tonnage 
of the mercantile navies, of the principal European powers, 
England, France, Russia, and Italy, and divide the figures 
by the tonnage of the corresponding cruiser fleet of each 
nation. The result for France is 132, for Russia 131, Italy 
69, England 64, and Germany only 19. The inventors of this 
wonderful method of comparing maritime powers advocate an 
increase in the German navy by the addition of cruisers only. 
Germany cannot be, and has no desire to be, a great power at 
sea, she is content to be the power on land, but it is essential 
that her mercantile marine should be properly protected. 
For this purpose it is necessary that she should have the 
proper proportion of cruisers. The scheme is ingenious but 
scarcely logical. We suggest the following puzzle to these 
clever mathematicians: If the weight of the British Lion 
is to the weight of English rounds of beef as 1 to 64, what 
weight of dachshunds will be required adequately to protect 
a German sausage weighing 2 lb. ? 








LITERATURE. 


A Treatise on Arches. Designed for the Use of Engineers and 
Students in Technical Schools. By Matverp A. Howe, 
C.E., Professor of Civil Engineering, Rose Polytechnic 
Institute, Member of American Society of Civil Engineers. 
First edition. First thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1897. 


Tue volume before us is of so intricate and so compli- 
cated a mathematical nature that we entertain con- 
siderable doubts of it possessing much value in the eyes 
of the practical engineer. Its contents are prefaced by 
a “Nomenclature” or Glossary, giving the explanation 
of one hundred and twenty symbols, some of them 
requiring a couple of lines to express fully their significa- 
tion. If the beginner is supposed to commit the contents 
of this glossary to memory before plunging into the body 
of the work, we candidly admit that we do not regret 
that we are not students of the Rose Polytechnic Insti- 
tute. Formule and equations pervade the treatise to 
such an extent that in some instances they occupy whole 
pages, to the almost total exclusion of any context. 
While freely acknowledging the necessity for engineers 
being far more highly trained than formerly, and pos- 
sessed of greater mathematical and scientific attain- 
ments, we nevertheless hold that the line must be 
drawn somewhere. The professor and the abstract 
mathematician are always inclined to place what might 
be termed the dogmas of pure theory, in which assumptions 
frequently of an extremely vague and untrustworthy 
character are constantly introduced, above all considera- 
tions dictated by experience and the unimpeachable 
results of existing structures which have been built and 
done duty for years. Viewing all engineering designs 
through the dim and obsolete light of the old school and 
academy, they either cannot or will not understand that 
what the engineer requires is not theoretical accuracy, 
which is frequently an impossibility, but practical 
accuracy, which is a possibility. 

In Chapter II. a reference to pages 46-49 will, we think, 
scarcely justify the title accorded to it—‘‘ Formulas for 
Practical Use.” There is one point, and a very important 
one also, which the authors of books similar to that under 
review either ignore or of which they are quite oblivious; 
that is, the value of time as an essential factor in the 
education of everybody. It is quite true that although 
it has become imperative to adopt the principle of the 
division of labour with regard to our profession, yet no 
matter which of its numerous independent branches a 
man may select for his future practice, a comparatively 
high standard of proficiency in a very extended curricu- 
lum common to all must be acquired by all. Weare 
perfectly certain that there are numerous young engineers 
who have not the time, even if they had the inclination, 
to work out a mass of equations similar to the one given 
on page 55. This example runs through eight continuous 
lines, contains 150 symbols and figures, connected 
together by some 40 signs and brackets. It is not until 
we come to Chapter VI. that we find some useful and 
practical remarks relating to the four types of arches, 
ranging from the fixed or hingeless example to that pro- 








of the rail, Diagrams showing the wire. accompany this 





be more gratifying than his remarks concerning the pros- 





vided with the maximum number, three, and some sound 
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information is afforded in the first part of the succeeding adopted in such factories as Waltham Abbey or Stow- 


rs. The masonry arch in Chapter XII. is more 
yas and more practically treated than its iron brethren, 
the graphic method — substituted in the investiga- 
tions for the algebraic. While from a certain standpoint 
we estimate Mr. Howe's volume hi , we consider it of 
far too an elaborate character, and one demanding too 
much study‘and time on the part of the beginner, to 
pecome a general favourite as a text-book. 


Lectures on Explosives: A Course of Lectures Prepared 
Especially as a Manual and Guide in the Laboratory 
of the U.S, Artillery School. By, WitLoucHBY WaLkE, 
Lieut., 5th U.S, Artillery. New York: John Wiley and 
Sons. 1897. 


Tuts is the second edition of a course of lectures delivered 
at the School of Artillery at Fort Monroe, Va., and first 
published in 1891. In the preparation of this edition, 
the author acknowledges in the preface his indebtedness 
to several friends, and also to the works of Berthelot and 
Prof. Mallet. It is evident, however, that he has made 
considerable use of many other sources of information, 
and in many cases has drawn largely from several standard 
works, such as Guttmann’s well-known and valuable 
work on ‘“‘ Explosives,” and Sanford’s recently published 
“ Nitro-Explosives.” In fact, in several cases his descrip- 
tions of the processes of manufacture are nothing but 
paraphrased copies of those to be found in the above- 
named, or other well-known works. At the same time it 
is impossible to deny that Lieut. Walke has produced a 
useful and readable work, which should be of consider- 
able service to the classof people for whom it is evidentl 
written, viz., naval and military officers; and we thin 
that we might also include the general public, or that 
portion of it who take some interest in such matters. 

The contents consist of a series of twenty-two lectures. 
The length of these lectures varies a good deal, but they 
average about twenty pages each. The first four may 
be considered as introductory; and treat upon the theory 
of explosives in general, and a description of the various 
ingredients of which they are made. The nitrates, nitric 
acid, sulphur, hydrocarbons, alcohols, carbohydrates, 
glycerine, camphor, vaseline, kieselguhr, &c., are 
described; tests are given to enable one to judge of their 
purity, and in most cases their method of preparation 
or commercial sources are stated. Under the head of 
vaseline and camphor, the author states that in his 
opinion their effect in an explosive mixture has been over- 
estimated. There must be some mistake in the state- 
menton page 63, concerning kieselguhr. Decomposed shells 
of diatoms consist of silica and carbonate of lime, and 
cannot therefore be organic matter. We have seldom 
come across a sample of guhr containing as much as 
11 per cent. organic matter. Lectures IV., V., and VI. 
deal almost entirely with the manufacture, properties, and 
storage of black powders. Lecture VII. is devoted to 
the densimeter, Mallet and Dupont’s instruments being 
explained. In the next lecture, VIII., on the chemical 
theory of the combustion of gunpowder, Abel’s, Nobel's, 
Debus’, and the Berthelot theories are stated. In 
Lecture IX., the chlorates, and explosives containing 
them, are described, and Dr. Dupré’s views upon the 
dangerous character of these explosives are given, and 
quotations from the late Colonel Cundill’s ‘‘ Dictionary of 
Explosives,’ and from Hissler’s works are also given to 
the same effect. Some of the more common mixtures 
containing chlorates, which are chiefly fuses, are men- 
tioned. In Lecture X. the author explains the differ- 
ence between nitro-substitution compounds and. nitric 
ethers and esters, and gives a very clear and 
simple explanation of a subject of some difficulty 
to the non-chemical reader, that is, the difference 
between the ortho, meta, and para compounds of 
benzene, and the meaning of the terms mono, di, and tri- 
nitro-benzene, toluene, &c. He then goes on to picric 
acid or tri-nitro-phenol and the picrates, also the picrate 
powders, such as Melinite, which Lieut. Walke believes 
was at first of exactly the same composition as Lyddite, 
—i e, a mixture of picric acid and gun-cotton—but its com- 
position has been altered, and it isnow snpposed to contain 
cresilite, or tri-nitro-cresol. The nitro-benzol explosives, 
such as Bellite, Roburite, Volney’s powders, Favier’s 
explosives, Securite, Emmensite, and the nitro-naphtha- 
lenes, and other so called safety explosives are passed in 
review. With regard to Dr. Emmens’ so-called ‘‘ Eacid,” 
we are inclined to agree with the views of Lieut. J. P. 
Wisser as to its composition. In the next Lecture, XI., 
the nitric-esters, of which the best known as explosives 
are gun-cotton and collodion-cotton, or, as many chemists 
now prefer to call these compounds, insoluble and soluble 
nitro-cellulose, are described at some length. After a 
preliminary discussion upon the composition of the cellu- 
lose molecule, which is generally written as C,H0;, 
although there is no doubt thatthe true formula is some 
multiply of this, such as m (C;H0;), where may be 
equal to 2 or 4 or any other figure. Eder prefers the 
formula C;,H20; for cellulose, and Berthelot and Vieille 
C,H Ox, where n equals 4. The author gives us at page 
205 a most formidable graphic formula for C,H; 0j;, 
which may, or may not be, the right formula for cellulose. 
But until we know more about the molecular constitution 
of cellulose, it is perhaps better to divide the nitro-cellu- 
loses into two groups, at any rate for practical purposes, 
viz., soluble and insoluble, which terms refer to their 
solubility in a mixture of ether-alcohol. It is necessary 
to bear in mind that the tri-nitro-cellulose of Abel and 
the hexa-nitro-cellulose of Eder are the same thing, and 
are generally known as gun-cotton, and contain 14°14 per 
cent. of nitrogen. This lecture contains an account of the 
early history of the manufacture of gun-cotton by the Von 
Lenk and Abel processes, a description of the properties of 
the various forms of nitro-cellulose, nitro-hydro-cellulose, 
and nitro-starch. In Lecture XII. is a detailed account of 
the manufacture of gun-cotton, as carried out at the 
United States Naval Torpedo Station, which does not 
differ in any important particular from the process 





market. The preliminary treatment of the cotton waste 
is somewhat more elaborate, and for the first washing of 
the crude gun-cotton salt water is used in the place of 
fresh. The author does not tell us at what temperature 
the gun-cotton is kept during the steeping. In this coun 

a temperature of about 18 deg. Cent. is the highest thought 
desirable. In the next lecture, XIII., the more usual 
service tests for gun-cotton are given. We do not 
quite like the method of preparation of the gun-cotton 
for testing, given at 250, as the finest egos 
only would be used for the tests, and might differ very 
much as regards the degree of nitration, acidity, &c. 
from the coarser particles. The author gives 150 deg. Fah. 
for fifteen minutes as the heat test required of gun-cotton, 
but in this country 180 deg. Fah. is now often required. 
We now come to Lecture XIV., on “ Nitric Ethers”— 
nitro-glycerine. The first few pages are occupied with the 
history and chemistry of nitro-glycerine ; then follows a 
description of the usual methods of preparation of this 
substance, including the process used at Vouges. This is 
followed by the properties of nitro-glycerine and its use in 
blasting, the usual purity tests, kc. Lecture XV. is devoted 
to ‘‘Gun-cotton, Blasting Powders, and Dynamites,” such 
as tonite, potentite, and ordinary dynamite. The various 
dynamites are described, and the process of manufacture 
of kieselguhr dynamite given in some detail. Gelatine, 
dynamite, and forcite are mentioned, and the lecture 
ends with the methods usually adopted for testing dyna- 
mites. The scheme for the analysis of nitro-glycerine 
preparations at page 315 is taken from Mr. A. H. Allen’s 
‘Commercial Organic Analysis.’’ Lecture XVI. deals 
with the “Smokeless Powders,” and contains nothing 
novel; but the descriptions of the various powders are 
correct, with the exception that rifleite—page 843—does 
not contain phenyl amidoazobenzene. There is also a 
printer’s error at page 338, where we are told that cordite 
“is cut into short lengths forming small cylindrical 
grains.” The lengths into which cordite is cut depend 
upon the purpose for which it is intended. For use in field 
guns itis often 1lin., but always 2in.or8in. Lecture XVII. 
deals with the Sprengel explosives; and XVIII. with 
the fulminates, XIX. with the manipulation, storage, &c., 
of explosives, and XX. the application of explosives to 
mnilitary purposes. The next, Lecture XXI., is an in- 
teresting one on the use of high explosives in shells; and 
the last (XXII.) deals with explosion by influence— 
sympathetic explosion. 

With regard to the use of the high explosives in 
shells, more progress appears to have been made in 
this direction in America than in any other country; 
but Mr. Hudson Maxim has lately brought the sub- 
ject forward in England, and experiments were made 
some time ago with a dynamite gun by our war autho- 
rities ; and experiments in this direction have also been 
made in Germany and Sweden. The general opinion 
appears to be that a suitable explosive for charging shell 
is more likely to be found among the nitro-substitution 
compounds than among the nitric esters. In this opinion 
the author apparently agrees with the majority of ex- 
perts; the gelatine explosives are too sensitive to shock 
for this purpose, and, up to the present, Melinite seems 
to have given the best results. But this question is one 
for the artillerist rather than for the explosives expert. 
In the work before us the author has given a brief sketch 
of the progress made in this direction up to the present 
time. In conclusion, we have no hesitation in recom- 
mending this work to the class of persons for whom it 
is written. The descriptions are clear, but somewhat 
sketchy, and the book suffers rather from the want of 
illustrations. It should, however, be a useful addition to 
the library of those who use explosives. 


Gas, Gasoline, and Oil Vapour Engin:s. 
Hiscox, M.E. London: E, and F. N. Spon. 
York: Norman W. Henley and Co, 1897. 


To all persons who are anxious to study indifferent illus- 
trations of American gas and oil engines, and to re 
indifferent descriptions of them in worse than indifferent 
English, we commend this book. It contains 289 pages, 
including the index, 7 pages of advertisements, one fly 
leaf, a preface, and the title-page. An advertisement by 
the Phosphor Bronze Company contains one of the most 
useful tables in the volume. It gives the tensile strength 
and elongation of various metals at various degrees of 
temperature. The title-page contains a good deal of 
important matter. Without it one could hardly under- 
stand why the work had been undertaken, and what is 
its purpose. Here, however, Mr. Gardner D. Hiscox, 
M.E., explains. It is, he says, ‘* A new book descriptive 
of their—oil, &c., engines—theory and power, illustrating 
their design, construction, and operation for stationary, 
marine, and vehicle motive power.” He tells us, more- 
over, that it is “‘ A work designed for the general informa- 
tion of every one interested in this new and popular 
prime mover, and its adaptation to the increasing lound 
for a cheap, safe, and easily-managed motive power.” 
A statement which gives one a far truer foretaste of Mr. 
Hiscox’s English than it does of the contents of his book. 
We pick the following sentences at random as useful 
samples of the former: — ‘If the temperature of any 
volume of air or gas .. . . is heated;” “and 
by the rapid circulation induced by the height 
of the tank above the engine and the pressure, 
to return the water, &c.”; ‘the engine seemed to 
answer the change of load remarkably quick ;” “‘in which 
the sequence of operations are delineated through two of 
its four cycles.” For an example of style we select the 
following :—‘ The internal combustion system of creating 
power is comparatively new in practice, and is but just 
settling into definite shape by repeated trials and modifi- 
cation -of details, so to give somewhat reliable data as to 
what may be expected from the rival of the steam engine 
as @ prime-mover.”’ We note, not without hopes that 
he is an American, that Mr. Hiscox writes from New 
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York. Peradventure the Americans speak of heating 
temperature. Perhaps in the United States it is not 
unusual for a rapid circulation to be induced by the 
height of a tank above the pressure. Conceivably our 
cousins see no objection to using an adjective in place of 
an adverb, of attaching a verb in the plural to a subject 
in the si , or to dropping those little conjunctions, 
adverbs, and participles which we in this country still 
cling to with affection. 

e regret that we are unable to reproduce here any of 
the illustrations which adorn this classical production. 
Publishers will doubtless take a lesson from them, as 
future writers will consult Mr. Hiscox’s volume with a 
view to learning how to describe mechanical contrivances 
in such a way that their readers may be left entirely 
uninformed. 





SHORT NOTICES. 


The Valley of Zermatt and the Matterhorn. A guide by Edward 
Wh per, with illustrations and maps. London: John Murray. 
1897. rice 33, net,—Mr. Edward Whymper has the art of 
relating either with his voice or his pen the varied stories of the 
eternal mountains and their conquerors with most fascinating and 
attractive eloquence, It is therefore nosmall matter that Mr. John 
Murray has been able to publish another volume on mountaineer- 
ing by Mr. Whymper at a price that puts it within the reach of 
the poorest reader. The chapters to which all readers will first 
turn will be those on the earliest ascent and descent of the impreg- 
nable Matterhorn. The story of the descent is one of the most 
thrilling and appalling in the whole history of climbing. Mr. 
Whymper, a spectator of that terrible catastrophe and of the eerie 
and uncanny apparition which followed it and seemed to the 
spectators to set Nature’s seal upon the grave of the victims, has 
many times told the sorrowful story. Any one may read it now. 
We must not tarry longer with this delightful volume, Aclmirably 
written, illustrated, and printed, it forms at once an excellent 
companion and a trustworthy guide, 

A Pedaller Abroad, Being an illustrated narrative of the adven- 
tures and experiences of a Cycling Twain during a 1000 Kilométre 
ride in and around Switzerland, By Charles F. Simond, London: 
Sir Joseph Causton and Sons, Ltd. 1897. Price 1s,—Somewhat of 
a disappointment awaits the reader of this little book. At the 
outset he might expect from the title a certain amount of dry 
humour, but this idea is soon dispersed. Neither has the book 
much literary merit, but it gives a good idea of the nature of the 
roads and climate *to be contended with by cycling tourists in 
Switzerland, and also introduces the places of interest. What is 
equally, if not more important, the author gives the names of the 
best hostelries on the route for the accommodation of wheelmen. 
The illustrations, some of which are from photographs taken on 
the trip by the author, are up to the average in point of quality, 
and as a guide to the intending tourists in this part of the Continent 
the book 1s worth a place in his wallet. 

Practical Coal Mining: Sixty Collotype Illustrations of Mining 
Machines dnd Methods, with Explanatory Text, by Herbert Perkin. 
Reynolds and Branson, Lseds, Price one shilling.—A new idea is 
presented in this little brochure, It contains, as the title ——— 
a number of views of the machines, appurtenances, &c,, conn 
with coal mining, reproduced from lecture diagrams and lantern 
slides, the intention being that the little volume should be placed 
in the hands of the students who attend such lectures in order that 
they may have them available for future reference. Brief notes 
sufficient to recall the points on which the lecturer had dwelt 
accompany the reproductions, which on the whole are of a high 
order, 

Elevated Railroads. By J. A. L. Waddell. From the “ Trans- 
actions” of the American Society of Civil Ei rs, 1897.—A 
brochure of 500 pages, the greater part of which is devoted to the 
discussion and correspondence on a paper by Mr. Waddell, The 
— do certainly go thoroughly into the subjects started for 
debate. : 





BOOKS RECHIVED. 


The Durham College of Science: Calender. Session 1897-98, 
London and Newcastle-on-Tyne: Andrew Reid and Co., Ltd. 

The Floods of the Mississippi River, including an account of their 
principal causes and effects, and a description of the Levee system and 
other means proposed ‘and tried for the control of the River, with a 
particular account of the great flood of 1897. By W. Starling, 
M. Inst. C.E. The Engineering News Pablishing Company, New 
York. Price 50 cents, 








THE First IRON STEAMER.—Letters are appearing in the 
bg oe Herald jost now on ‘Early Clyde Steamers.” Mr, 
R. Wallace, Cambridge Drive, Glasgow, writes :—The first iron 


ad | steamer on the Clyde, or I a to ~~ any other 
y the Messrs, 


waters, was the Fairy Queen, eilson at their 
works, then at the ‘‘ Round Toll,” a short distance north from 
the Garscube-road. The same firm afterwards established the 
Hydepark Locomotive Works. The steamer Fairy Queen was 
built about the year 1830 or 1831 ; my memory is not certain as to 
a few months of the date. When ready for the water she was 
brought down to the Broomielaw, on great trucks, and 
launched broadside over the quay into the river. When I heard 
of her being built I went to have « look at her on the stocks, and 
satisfied my young mind that the idea was absurd, believing that 
the moment such a heavy mass of iron was put into the water it 
would sink to the bottom. Such was my youthful fancy at the 
time, and I can well remember that the old men to whom I spoke 
on the subject entertained the same opinion. The novelty of the 
thing — such a hold on be that, after she = Secdtions” io 
frequently on board, seeing her engines placed \. er 
running for a time on the Clyde she was sold, it is said, to some 
one in Kingland. What ultimately became of her perhaps some of 
your readers will be able to say. 


THE Royat Nava CoLLtece.—In view of the inadequate 
accommodation for naval students at the Royal Naval College, 
Greenwich, the Admiralty have been compelled to exclude those 
candidates who have been in the habit of coming to this excellent 
establishment from the United States, At present America has 
no training college for the Navy, but as a result of the decision of 
the British authorities it is proposed to erect a building for this 
purpose probably at Annapolis, Greenwich is by far the best 
college of the sort in the world. In fact, it has no rival. In the 
States the action of the Admiraity is put down to a wish to 
exclude America from the benefits of our training, not the true 
reason, the want of accommodation. It would be just as well, 
perhaps, if the Government were prompted by a wish for a little 
more secrecy. The students are put in possession of official facts 
and figures, and the lectures given by experts should certainly be 
kept to this country. The proposed Naval College at Annapolis, 
itis asserted, will obviate the necessity for the young ¢ fficers 
to the G w University, but that is not anticipated here. The 
ex facilities offered to students by the proximity of the 

din; 


is on the Clyde, over w they are allowed to go, 
vit etl sake woesnany’ fo them to come to this country. 
Many of the naval cadets, when they have completed their term, 
return to the States and enter private shipbuilding establish- 
mente, and it may be taken for granted that they exercise the 
knowledge picked up in our yards.—Naval and Miliary Record, 
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DETAILS OF CYLINDERS AND VALVES, STRONG LOCOMOTIVE 
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movement is not everything to be considered in the present 
struggle. It is true that it is a very great consideration, but 
there are other points which are of equal if not more moment. 
The action of the men at the dictation of the unions takes 
the control of the works practically out of the hands of the 
responsible management, and the unions dictate conditionsand 
terms for the execution of work, which to concede would be 
disastrous from a business and commercial standpoint. iNot 
only is the Amalgamated Society seeking to enforce mechanics 
wages for machine work and ruling the number of machines 
attended, but they are limiting the work done by machines, 
and demanding extreme rates for overtime and night employ- 
ment. Another cause of serious complaint is the abrupt 
action of the men and union officials in all disputes, without 
waiting to consider the effect of their proceedings upon the 
carrying on of the work. In the event of any question or 
dispute arising between the men and their firms, or between 
the men and the foreman or official, they cease work without 
warning and without communicating with the management, 
or allowing sufficient time for any weighing of the merits of 
the matters in dispute. The whole workshop is thus thrown 
into confusion, and the execution of important contracts 
suddenly stopped, to the damage and loss of the employers.” 
As ® matter of fact, Mr. Parker went on to say, ‘“‘ The extent 
of the societies’ interference with the shops is most serious. 
The existing contract between the men ro their employers, 
that they give a fair day’s work for their pay, is practically 
ignored, and the unions display no concern whatever for the 
success of # works or the obtaining of a fitting return to the 
shareholders for the capital at stake. I entirely concur,” said 
Mr, Parker, ‘‘ with Colonel Dyer that foreign competition is 
becoming a stern reality, and every year we are being placed 
at a greater disadvantage with our foreign competitors in 
consequence of the unions demands. Evidence of what the 
Americans can do against us in the way of robbing us of 
electrical engineering contracts is sufficiently shown by the 
list of contracts which the Americans have recently succeeded 
in wresting from British shops. This list includes the 
equipment of the Dublin, the Bristol, the Coventry, Sidney 
and Brisbane tramways, and other lines which might be 
mentioned; and last, but certainly not least, the contract for 
the equipment of the Central London Underground Electric 
Railway, which has gone to America within the last three 
months. They have now commenced the building in 
America of the electric equipment of the new cabs which are 
to be put upon the London streets. Abroad we have great 
difficulty in competing with the Germans. The cause of 
success in America is no doubt the fact that employers are 








unhampered in the use of labour-saving machinery, and the 
German success is to be attributed largely to the lower 
contract prices which they are able to quote as the result of 
cheaper labour and longer hours which have been shown to 
prevail in the engineering shops on the Continent; Yet these 
facts seem either to be overlooked or are wilfully disregarded 
by the Amalgamated Society and their members,” 

In reply to my inquiry as to what Mr. Parker could suggest 
fer the improvement of the present state of things, Mr. 
Parker intimated that the only way he could see out of the 
increasing difficulties which are closing round the engineer- 
ing trade of this kingdom, as the result of the systematic 
interference of the trades unions, would be legislation of 
some description, which would render both strikes and 
lock-outs criminal, by absolutely imposing that difficulties 
between employers and workmen in large industries should 
be settled by arbitration before some fixed national tribunal 
like the judges. Mr. Parker gave the Board of Trade full 
credit for the excellent disposition they have shown to assist 
in the settlement of disputes whenever ible, but he 
holds that much more ical steps must SS tales by Par- 
liament to prevent the attempted domination by the present 
irresponsible trade union or other bodies, which are leading 
to such disastrous results, if the trade of the country is to 
be saved for men and masters. Unions have plored the 
tyrant, yet they are the loudest to shout when the masters 
adopt their example of combination, and if the treatment 
they are now practising on those who differ from them was 
dealt to them they would be the first to condemn it. 

Unless the present tendency is arrested soon, small 
employers will be wiped out altogether, and will be followed 
by gigantic “ trusts” and combinations for defence of capital, 
a condition of things which he holds in the long run will 
not be for the benefit of capital or labour, though what other 
course is open to capital it is difficult to see. The com- 
plaint of the Amalgamated Society in one of their mani- 
festoes, that the employers were attempting té coerce labour 
by forming the present Federation, Mr. Parker ridicules as 
childish for an organisation which exists solely by reason of 
its amalgamation. Federation is the only means to hand, 
whether right or wrong, in the present. action. Who is to 
be the judge ? Is it to be war to destruction, or slavery? 
Both sides have to bear the costs and consequences, what- 
ever the result. 


Our Sheffield correspondent writes :— On the 27th and the 
28th August the lock-out notices which several firms had 
given to their engineers who are members of the Amalga- 











mated Society were due to expire. The dispute, though 
practically confined to the engineers at the start, is — 
extending to other trades, and at the time of writing bot 
— to it are coafident that they will succeed. The 

fficulty with regard to contracts is already being felt. At 
several establishments the principals have the opportunity 
of entering into contracts which would keep them employed 
for two or three months, but in the present unsettled con- 
dition of affairs they are reluctant to accept fresh orders, 
particularly as they are pledged to stand by their colleagues 
in resisting the cight hours day. Those who would place the 
work in Sheffield, and would prefer to have it done there, 
make no secret of what will follow the refusal of it. It will be 
sent to Belgium or Germany, and in no town more than in 
Sheffield has it been more frequently experienced that work once 
transferred to foreign countries rarely returns to its original 
home, An inquiry into the different kinds of goods now 
supplied by Belgian, German, and American firms for British 
work, more especially in the very heart of the iron and steel 
industry, would reveal some striking and significant facts, 
and a very salutary service might be rendered to home 
manufacturers if this inquiry could be systematically and 
thoroughly conducted in all the leading centres of industry. 
A singular feature of the present dispute is the important 
influence wielded by the non-society men. They are pretty 
much in the position formerly held by the I in 
Paptininant--tha balance of power is with them. ey are 
now with their fellow-workers, but should they change their 
attitude and decide to return to work, the employers would be 
much more advan ly situated. The tendency so far 
has been to take sides with the unionists, and the Societ; 
officials express themselves as satisfied with their action. It 
is a fact, however, that many non-unionists are still at work. 
This remark applies more forcibly to the River Don Works 
(Messrs. Vickers, Sons, and Co., Limited), and the Norfolk 
Works (Messrs. Thomas Firth and Sons, Limited). At the 
River Don Works the men received the statement recently 
made by Mr. Vickers very favourably— so favourably, in fact, 
that they felt justified in continuing at work, and have 
done so. 

According to the figures supplied by the Lock-out Com- 
mittee, 958 members are now out of employment, 6 up 
thus:—Amalgamated Society of Engineers, 479; Steam 
Engine Makers’ Society, 57; Uni Machine Workers’ 
Society, 110; non-society men, 312. These figures, of course, 
do not include the labourers, who number close u 500. 
Their situation is a hard as they have no voice in either 
beginning or ending the strife. They must simply stand by 
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and suffer. With no skilled mechanics at work, there is no 
need for the common labourers. Such firms as Messrs. 
John Brown and Oo. (Atlas Works) and Messrs. Charles 
Cammell and Co. (Cyclops Works) have thus found it neces- 
sary to intimate to a considerable number of their labourers 
that they can give them no more work until their engineers 
return. These poor fellows, whose wages are always small 
enough, are thus thrown idle through no fault of their own, 
and they have no union ‘‘ box” to go to for help. The Lock- 
out Committee declined to aid them, as they say they 
require their own funds for their own men. A suggestion 
has been made that a public fund should be started to 
help the labourers; but the community do not take kindly 
to it. The lesson of the coal war is not forgotten ; that con- 
test, which had issues for evil extending down to this day, 
was largely kept going by the well-meant but mischievous 
generosity of a kind-hearted public who enabled the Miners’ 
Union to hold on by freely supporting the strikers ; the folly 
is not likely to be repeated. Cruel as it seems to be, the 
maintenance gratuitously of the men on strike, or even by 
those thrown out by the strikers, is not seriously entertained 
by the people now. It is curious to note that so far 
‘as the eight hours question is concerned, there seems no 
enthusiasm in these parts for it. Many workmen can- 
didly say they would rather work under the old arrange- 
ments than have a less number of hours and work under 
arrangements which exist at various establishments they 
name. The general view the men seem to have got is this— 
that if they succeed they will get greater pay for less work. 
“They want more leisure,” say their leaders, and, what is 
more to the point, they are p rages pay for that leisure. 
Ifthings go on as they are doing, they will probably get a 
good deal more leisure than they want, fer the work which 
would find them employment is certain to go to the foreign 
artisans. The latest information at the time of writing is 
that unless the engineers return ily to their places, 
certain firms intend to discharge their moulders. There are 
about 1000 Society moulders in Sheffield, and the discharge 
of any one of them will, no doubt, lead to the others leaving 
work. In Sheffield the moulders cannot be kept long going 
on castings for stock, and when engineers cease to deal wi 
the castings they turn out, the moulding trade must stop. 
The men now out of employment are from the establishments 
of Messrs. Charles Cammell and Co., Messrs. John Brown 
and Co., Messrs. Thomas Firth and Sons, Messrs. Vickers, 
Sons, and Co., where all but two shops of non-society men 
have come out; Messrs. Edgar Allen and Co., Messrs. William 
Jessop and Sons, and Messrs. Samuel Osborn and Co. Several 
firms, one or two of considerable importance, have as yet re- 
ceived no intimation from the Masters’ Federation, and up 
to the time of writing are going on as usual. 





From Nottingham we hear that it is estimated that in 
Nottingham and the immediate district about 1100 men 
are afiected by the dispute. This includes the non- 
society men and the cycle workers who have joined in the 
movement. Among the most recent firms to join the 
Federation and close their works are Messrs. J. Kiddier and 
Son and Messrs. Geo. Blackburn and Sons. It is strikingly 
indicative of the tactics which the Amalgamated Society are 
employing to minimise the number of men affected by the 
strike, and by that same means magnify the financial 
resources which they profess are at the Society’s command, 
that when the names of the Nottingham masters joining the 
Federation was first published the Amalgamated Society 
stated that only some seventy hands belonging to their 
organisation would be affected, and not more than three 
hundred in all. After the men in the employ of three 
firms had actually come out the number affected was 
still stated by the Society to be only some three 
hundred or four hundred. As a matter of fact, how- 
ever, the figures are as here given; and if the Society’s 
statements regarding other parts of the kingdom are on a par 
with Nottingham, it is unquestionable that the number of 
men locked out or on strike, taking the country as a whole, is 
very much larger than is stated on behalf of the unions, 
while the resources at their disposal are very much smaller. 
Such incorréct statements tend to create or to support 
amongst the union hands a feeling of security as to the 
ultimate success of the strike not warranted by the facts. Of 
the skilled non-union men who havecome out at Nottingham 
it is safe to say that very few of these wished, on their own 
account, to cease work. Most of them have left the shops 
either because they dare not stay in, or because they wished 
to avoid the discomfort which would probably arise if they 
had continued at work. It is interesting to inquire how the 
union is treating these mechanics who have distinctly left 
work in order to oblige their union friends? The members 
of the Amalgamated Society are receiving 15s. per week strike 
pay, while these non-union men are getting only 8s. or 10s. 
How long these men will consider this sufficient we do not 
know, but should fancy that if the strike continues they 
are likely before very long to manifest some discontent. The 
employer engineers state that although the Amalga- 
mated Society at first professed that the eight hours day 
was asked only for London, it has since become abundantly 
clear that this meant only that the demand would not be 
made in other parts of the kingdom until it had been granted 
in London, Then other centres would ba attacked, possibly 
in succession, and the same demand made upon them, It was 
this feeling which prompted the Nottingham masters, in self- 
defence, to throw in their lot with the Federation. They feel 
that there never was an occasion upon which there was more 
reason to insist upon the well-worn adage, the correctness of 
which has been proved over and over again in the cause of 
labour battles, no less than on many other matters—“ United 
we stand, divided we fall.” The Nottingham shops distinctly 
deny the allegation of the men, that the object of the Federa- 
tion is to “ smash the union,” and they suggest that the trade 
societies could at any moment prove the absolute truth of 
this by simply withdrawing the demand for the forty-eight 
hours week. The union is pursuing the usual course in Not- 
tingham of picketing the works where the lock-out is goin 
on, and at some places some little trouble has been cemeed 
by ebullitions of feeling against the men remaining in 
the shops. In response to & pein of the employers 
which has waited upon the Watch Committee of the Corpora- 
tion, the police authorities are, however, taking special pre- 
cautions to prevent a repetition of the outrages, and a number 
of special constables have been called in to strengthen the 
ranks of the ordinary force. The Campion Cycle Works are 
one of the establishments where matters have looked most 
threatening to the workers. In order to prevent a hostile 
demonstration at these works, it has been thought advisable 
by the authorities to ao of these works at a considerably 
earlier hour than usual men against whom objection has 
been urged, and to see them to their destination under escort. 





Mounted police are within easy call in case of their services 
being required, but up to the present their services have not 
been necessary. It is a very satisfactory feature that several 
firms in the lace trade, en premises in the neighbour- 
hood of the disturbed works, have posted-notices warning the- 
females in their employment against taking part in any hostile 
demonstrations towards any of the men em; aor f The 
union are keeping all non-society men from other towns out 
of Nottingham, and a number of hands from Birmingham 
who took the place of the strikers at one of the works have 
now returned to Birmingham, their fares being paid by the 
local executive of the A Society. 
Ourcorrespondent has this week had an interview on the posi- 
tion with one of the bestinformed of theemployers who, however, 
desires to remain incognito, and his remarks are particularly 
interesting. He suggests that to grant an eight hours day in 
this country while longer hours are worked both in America 
and on the Continent would be fatal to our engineering trades. 
The leaders of the trade societies have, he says, taken care to 
point out that in consequence of the strike some work that 
would otherwise have been executed in Great Britain is being 
sent to the Continent, and they remark on the folly of the 
masters in continuing the contest, and so permitting this. 
The employers having, he points out, connection with the 
Federation include many of those who stand most eminent, 
not merely for engineering knowledge, but also for successful 
commercial enterprise. These are certainly able to judge as 
well as the leaders of the union can do what is to the 
advantage or to the disadvantage of the engineering 
trade. It is quite ‘certain that they do not like to 
see work go to the Continent. Yet it had better go there 
than be taken by them and be executed at a loss. Messrs. 
Sharp, Stewart, and Co., Limited, of Glasgow, and Platt, 
er tg and Co., Ltd., of Oldham—to select only two out of 
a hosé of gigantic firms who are members of the Federation— 
are, our informant suggests, names well known throughout 
the world, “and they are not firms who would be likely to join 
in a movement which they thought unimportant.” The 
adhesion of firms like these is, too, he suggests, fairly good 
ground for believing that the present fight, so far as the 


th | masters are concerned, at any rate, is not likely to end in 


defeat. The English employer may as well close his works 
as be ruined by carrying on business continually at a loss. 
The importance of the question in dispute appears to be 
realised but slowly, this Nottingham employer says, in 
districts where the dispute has not resulted in strikes or 
lock-outs, but there can be no doubt that the principle — 
fought is a vital one, and that individual districts are pla’ 

at an enormous disadvantage unless supported by other 
employers. 





Our Manchester correspondent writes :—The extension of 
the lock-out and strike in the Lancashire district, to which 
I have been only able to refer somewhat indefinitely in my 
previous reports, now receives ample confirmation in the 
official list of firms who have joined the employers’ combina- 
tion, which is being issued this week to the members of the 
Engineering Trades Employers’ Federation. This list shows 
that the strength of the employers’ combination in Lan- 
cashire has been more than doubled since the lock-out com- 
menced. The most important accession has, of course, 
been that of Oldham, where twenty-two firms, including 
such important establishments as those of Messrs. Platt 
Brothers, employing about 12,000, and Asa Lees and Co., 
about 4000 hands, have joined in the lock-out. Next in 
importance comes the Bolton district, where the first list 
of five firms has been increased to thirty. The list for the 
Manchester district now includes six additional firms, the 
total being thirty-three, two firms that were originally 
embraced in the preliminary list being now included in the 
Oldham district, and several other local firms have, I under- 
stand, in contemplation the posting of lock-out notices. In 
Liverpool and Birkenhead district there has been an addition 
of one firm, whilst Barrow, which is practically represented 
entirely by the one firm of Messrs Vickers, Son, and Co., 
who joined in the lock-out from the first, necessarily remains 
unchanged. The present list shows a total of ninety firms in 
the Lancashire district who have locked out, as compared 
with thirty-nine when the — commenced. The pre- 
liminary list of the thirty-nine s locking out has already 
been given in Tue ENGINEER, when it was also mentioned 
that twelve other firms had promised to join in the lock-out, 
which would then make a total of fifty-one. It will be 
interesting to give the names of the additional firms through- 
out Lancashire who have since joined in the lock-out. These 
are as follows:—In the Manchester district: Arundel and 
Co., Stockport; Elijah Ashworth, Manchester; Craven 
Bros., Limited, Manchester; Higginbottom and Mannock, 


Manchester; Lytham Shipbuilding Company, Lytham ; 
Unbreakable Pulley and Mill G Company, Limited, 
Manchester. In the Oldham district: John Barker and 


Sons, Limited; Wm. Bodden and Son; Bradbury and Co., 
Limited ; T. Brierley and Co.; Buckley and Taylor; 8. Charles- 
worth and Co.; Samuel Dodd; Dronsfield Bros., Limited; 
Eclipse Machine Company, Limited; Wm. Gunther and 
Sons; J. P. Hall and Co., Werneth; J. Hall and Sons; Asa, 
Lees, and Co., Limited; Mercierand Co., Hollinwood ; Platt 
Bros. and Co., Limited; James Spencer and Co.; Urmson 
and Thomson; Ward and Witham; Wm. Whittaker and 
Sons; John Wild and Co., Limited. In the Bolton district : 
Bentley and Jackson, Bury; Bolton Engineering a * 
Bolton; Bolton Iron and Steel pow yk Bolton; T. H. 
Bradbury, Radcliffe; Butterworth a ckinson, Burnley ; 
James Chadwick, Bolton; 8. Cock and Co., Bury ; Cooper 
Bros., Limited, Burnley ; W. Crumblehulme and Son, Bolton; 
J. Downham and Co., Bury; G. and:J.. Dykes, Bury; Hack- 
ing and Co., Bury; Harling and Todd, Burnley; Geo. Keigh- 
ley, Burnley; J. and W. Kirkham, Bolton; John Mason, 
Rochdale; Pemberton Brothers and Co., Burnley ; John 
Pilling and Sons, Limited, Colne; Jonas Proctor, Farnworth ; 
J. H. Riley and Co., Bury; T. Ryder and Son, Bolton; Wm. 
Sharples, Ramsbotton; Samuel Walker, Radcliffe; C. 
Walmsley and Co., Bury; W. B. White, Colne. In the 
Liverpool and Birkenhead district: John Marsden and 
Son. It may be added that the full list includes 378 
federated firms throughout the various parts of England, 
Scotland, and Ireland, who have joined in resisting the forty- 
eight hours demand, as com with the names of 218 
firms which were given in the preliminary list, and even 
this increase of 160 firms who have joined in the lock-out 
since the dispute commenced. does not, I am informed on 
high official authority, represent by any means the full 
Peng or the employers’ combination will very shortly attain. 
This latest official list is only sent out subject to corrections 
and additions, and I have definite information that further 
considerable and important accessions to the employers’ 
combination are in course of development. 





Our Barrow dent writes :—The position of the 
engineers’ dispute at , 80 far as the masters and men 
are concerned, remains unchanged. Masters are keeping 
their works open for the employment of non-union men, but 
very few, if any, cases have reported, and the works are 
only kept going by the foremen and the apprentices. Notices 
have been that the masters will not consider the 
question of displacing non-union men by union men when 
the dispute is ultimately settled, but the fact is there are not 
many non-union men in the town. The stoppage of one or 
two of the shipbuilding departments of trade, in consequence 
of the engineers’ dispute, is announced, and it is probable 
that other departments will follow the example. This is 
especially to be expected in the boilermaking department, as 
much of the work in which boilermakers are engaged is 
indissolubly mixed up with engineering work, such, for 
instance, as the Belleville boilers for her Majesty’s ships 
building at Barrow. The boilermakers can deal with the 
boilers themselves, and with the uptakes and the funnels, 
but they are not allowed to make a steam joint. Hence a 
deal of work is awaiting the engineers; and it isin matters 
of this sort that delays will occur in reference to the delivery 
of workin progress. A large number of members of the 
Amalgamated Society of Engineers are employed at works 
in Barrow outside those of Vickers, Son, and Co., where the 
bee ape alone exists; and they are busily employed, particu- 
larly at the works of the Furness Railway Company and the 
Barrow Steel Company. They are murmuring, however, at 
the heavy levy they have to face weekly. The men who are 
either on strike or locked out are much chagrined at the 
rors afforded by the statement of Mr. Barnes that the 
ifficulty will probably not be settled for three or four months, 
There are doubtless plenty of funds to support the weekly 
allowances made to the men, but strike pay means a limita- 
tion in household expenditure and in household necessities 
which becomes the more difficult to deal with the longerit lasts. 





Our Middlesbrough correspondent writes :—There is really 
‘very little that is new to record, and the difficulty seems to 
be as far off settlement as it did at the outset, neither 
employers nor men showing any signs of weakness ; indeed, 
the position of the employer is perhaps stronger than ever, 
with so many firms unconnected with the Federation follow- 
ing their example, and also taking into account the decision 
of the Society of Boilermakers and Iron Shipbuilders, which 
has a membership of 41,000. This decision is to take no 
further action at present in endeavouring to secure the eight 
hours day. There is no love lost between this organisation 
and the Amalgamated Society of Engineers, and the Boiler- 
makers’ Society as a whole fully endorse their executive's 
attitude towards the London movement. It was resolved to 
co-operate with federated trades to obtain a reduction of 
hours, but these federated trades appear to be indifferent on 
the question, so much so that few of the members take the 
trouble to return their ballot papers. Information is dili- 
gently circulated far and wide when a small London firm 
or two concedes the eight hours, but not much is heard 
of the accessions to the ranks of the employezs. While the 
firms conceding the eight hours are such as employ a few 
hands, those who find it to their interest to take action with 
the employers are mostly important firms. From time to 
time rumours are put into circulation as to a probable com- 
promise, but the —— do not see their way to agree to 
less than fifty-three hours per week, particularly when in all 
competing countries the men work longer hours even than 
that. No doubt some of the men would be glad to consent 
to a fifty-one hours week instead of the forty-eight asked 
for and the fifty-three worked; but that does not suit the 
book of the employers. Dr. Haswell, a leading official of 
the Employers’ Federation, states that there can be no 
compromise, and no termination of the present state of 
affairs unless the men withdraw the demand made upon 
the London employers, in which event, of course, hos- 
tilities would naturally come to an end. Certainly in this 
district none of the employers are ready to agree to any 
withdrawal of notices. A curious cause for a strike is 
notified from the Central Marine Engine Works at -West 
Hartlepool, where on Tuesday morning at breakfast time four- 
teen apprentice machinists left work, because the foreman had 
put an apprentice fitter to work a drilling machine. Some of 
them went back to work, butnine remain on strike. On Sunday 
next Mr. John Burns, M.P., who is stumping the district on 
behalf of the A.S.E., will address a meeting at the Haritle- 
pools, when there will be a demonstration of engineers and 
others affected by the stoppage. Work at the shipyards is 
considerably curtailed by reason of the strike, because, when 
there is no chance of getting the machinery, builders are in 
no hurry to get the hulls completed. There are already a 
considerable number of hulls launched and waiting for 
engines. So far the struggle has had less effect on the iron 
and steel industries than might have been expected; indeed, 
in only two or three cases are works going less regularly 
than heretofore. 





Our Welsh correspondent writes :—Good steady work con- 
tinues to distinguish most of the large iron and steel works, 
and all branches exhibit a peaceful tendency. In some 
districts, notably the Swansea valley, the feeling expressed is 
hopeful as to a marked increase of work with the expected 
termination of the engineers’ strike. It was currently 
remarked last week that though business was tolerably active 
there was no doubt that some degree of loss was bein 
experienced in pig iron, and in the finished iron and stee. 
trades. On ’Change Swansea mid-week it was reported that 
it was in the latter business, finished iron and steel, that the 
influence of the strike was chiefly felt in Wales, prices being 
weaker, as a great deal of work has had to be suspended in 
the meanwhile. 

In the hill district I meet with a very similar complaint, 
The men appear to take little interest and are indifferent, but 
managers say that more spirit would be infused in business, 
and bookings be larger in finished iron and steel, if the de- 
plorable, and as one expressed it, senseless contention came 
toanend. Labourers have an insensate desire, one would 
think, to drive trade out of the country. North Wales 
has played well into the hands of Americans and Germans, 
and it will be a long while before the state of trade assumes 
its old bulk and prosperity ; and Welsh ironmasters feel that 
ee — — in —_ = steel which reg — their 
way is, by the action of the engineers, going era. 
This is not acutely felt, perhaps, at present, but be 
before long. 








Tue Contract Journal is informed that the. Cpenien 
t will shortly order a new ironclad and six of 
6000 to 7000 tons each, 
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THE ARGENTINE TRAINING SHIP PRESIDENTE 
SARMIENTO. 


THE navy of the Argentine Government is about to be 
strengthened by the addition of a vessel floated from one of 
the building docks at Messrs. Laird Brothers, Birkenhead 
Ironworks, on Tuesday, August 31st. This ship has been 
specially designed by the builders for service as a naval 
training or school ship, in the carrying out of which the 


builders have been in constant communication with officers | 
of the Argentine Naval Commission, of which at present | 


Captain Don Onofre Betbeder is chief. The vessel is 


d the Presid 





about 2750 tons ; her draught of water will not exceed 20ft. 
The hull is of steel, built with a double bottom, and very 

carefully subdivided into twenty-four principal water-tight 

compartments, with coal protection along the machinery 


spaces. The bottom is sheathed with teak to 4ft. above the | 
The stem, stern, and rudder | 
She has a clipper bow, a handsome | 
stern with gallery and stern walk, poop, forecastle, and steel | 
plate bulwarks, the material and a throughout | 

Admiralty. | 
The accommodation is specially roomy and well ventilated, | 
and the sanitary arrangements are of the newest type, and | 
provide for a total number of 400, each rank having separate 
and specially allocated quarters. Workshops are provided | 
for each class of midshipmen and apprentices, and are suitably | 
She is full ship-rigged, | 
carrying a large spread of canvas, as it is intended to do a} 
great part of her cruising under sail ; and in view of this she | 
is fitted with a Bevis feathering propeller. The boat equip- | 
ment, which includes two steam launches, is on an ample scale. | 


The engines are direct-acting inverted triple compound, | 


water-line, and coppered. 
frames are of bronze. 


being equal to the requirements of the Briti 


supplied with machine tools, &c. 


driving a single feathering screw propeller of sufficient power 
to give a speed of thirteen knots per hour. The boilers are | 
four in number, each pair being in a separate water-tight | 
compartment with its coal supply; two of them are of the | 
Niclausse type, and two of the ordinary cylindrical tubular | 
type, and in addition there is a separate boiler for auxiliary | 
purposes. The distillers are of very large capacity, and are | 
in duplicate. The electric light installation is also in dupli- | 
cate, whilst there is a powerful refrigerating apparatus and | 
chamber. The armament, which is of the most modern type, 
Elswick and Nordenfelt, comprises five 4°7in., two 14-pounder 
Maxims, four 6-pounders, four 3-pounders, and other sub- 
sidiary guns, as well as three torpedo tubes. The ammu- | 
nition hoists are to be worked electrically, and all means | 
of transporting ammunition and projectiles are of the latest | 
type. There will be two powerful search-lights, as well as 
special system of signals. Our illustration is reproduced 
from a drawing. | 








A TWENTY-SIX STOREY BUILDING. 


Iy THE ENGINEER of some monthsago there appeared a view, 
taken from a photograph, of the steel skeleton of a twenty-six 
storey building then under erection in New York, and we give 
herewith a similar view of the same building, which is now 
completed and occupied. The view, unfortunately, shows 
only the narrow face of 29ft. Gin. fronting on Broadway, but 
the building has a front of 83ft. on Ann-street, with a 
diagonal front of 39ft. Gin. connecting these two right-angled 
fronts. The building has a cellar, basement, and twenty-six 
storeys—including an attic lighted by skylights—and is 312ft. 
high from the pavement. It is built on the modern steel 
skeleton system, the framework carrying the walls, which 
are mere curtains to shut in the rooms and protect the iron- 
work from the weather. The walls are of pale yellow brick 
and Indiana limestone, which is of a light yellow tint, The 
building is erected on a flat floor foundation of a grillage of 
24in. H beams on rolled joists, bolted together and packed 
with concrete, while transverse layers of similar but smaller 
beams are placed under the columns. This foundation is 
31ft. 6in. below the pavement level. The main columns are 
in lengths two storeys high, the joints alternating in the 











te Sarmiento. The approximate dimen- | 
sions are:—Length, 270ft.; beam, 43ft.; displacement, | 





different floors, and these are connected by portal arch wind 
bracing at the floor connections. The outer ends of the 
floor beams extend beyond the columns and carry string 
courses of beams which support the masonry. The columns 
are enclosed with fireproof tiling, outside of which is a 
layer of felt and the exterior brick or plaster coating, while 
cement is filled into the space between the steel column and 
the tiling. 

















A NEW YORK BUILDING 


To render the offices in the upper floors rentable it was 
necessary to provide ample elevator capacity, and there are six 
hydraulic high-speed elevators arranged in a segmental row. 
Nos. 1 and 2 go up to the eighth floor, stopping at any inter- 








go up to the eighth floor without stopping, and then go on to 
the sixteenth floor, stopping at any intermediate floor as 
required; these return the same way, going direct from 
the eighth floor to the entrance hall. Nos, 5 and 6 go up to 
the sixteenth floor without stopping; and then go on to the 
top, stopping at the intermediate floors as required; they 
return in the same way, going direct from the sixteenth floor 
to the entrance hall. Unfortunately, the elevators are hardly 
large enough, and vexatious delays are caused by crowded 
cars having to pass floors where persons are waiting to go up 
or down. The Monadnock Building, in Chicago, which is 
seventeen storeys high, but isa much larger building than 
the St. Paul Building, occupying half the block enclosed by 
four streets, has sixteen elevators arranged in four groups, 
but every car will stop at any floor to take on or let off 
passengers. These cars, too, are much larger than those in 
the St. Paul Building, New York. The thirty-storey building 
now being erected in New York will have nine main elevators 
running at 700ft. per minute. 

The equipment of the St. Paul Building includes not only 
the ordinary oe in each office for communication 
with all parts of the city, but also a private telephone system 
for communication between all the offices in the building. 
Thus, for instance, — a man having an office on one 
floor wishes to talk with a man having an office on another 
floor, he rings up the central station—which is in the entrance 
hall—gives the number of the room he wishes, and is put in 
communication therewith. In addition to this, some of the 
larger offices, comprising several rooms, have a private tele- 
phone system between the different rooms, thus saving much 
walking to and fro. 

In the accompanying view Broadway runs diagonally across 
the lower left hand corner, Ann-street turns off just beyond 
the wagon backed up in front of the St. Paul Building, and 
Park-row extends up the middle of the picture, with its loop 
terminals for the Third Avenue cable tramcars in the open 
space in front of the General Post-office. The new thirty- 
storey building above referred to is being erected in Park-row, 
opposite the Post-office. 











NEW DOCK RAILWAY BRANCH, GLOUCESTER. 


THE construction of the Midland Railway Company’s new dock 
branch at Gloucester has been commenced by the contractors, 
Messrs. Cruwys and —— of Birmingham. The new line will 
bs about two miles long, and will connect the Company’s main line 
at Tuffley with the existing dock railways on the east and west 
sides of the Gloucester and Berkerley Canal. The fall from the 
Tuffley end will be 1 in 80. To secure this there will be three 
cuttings—which will involve the removal of some 60,000 cubic — 
of earth—and one place which will have to be filled up. In all five 
bridges will have to be constructed ; three occupation brigdes— 
one carrying the line and the other two crossing it—a b to 
carry the Bristol main road, and a swing bridge over the canal. 
There will be sidings at the Tuffley and Bristol-road ends, and the 
line will be a single one except at the two last named . 
which will allow of a double set of rails, The new roadway will 
be 35ft. wide, and the gradient 1 in 35; the bridge will be of brick, 
with three arches, two of 24ft. each and one of 28ft., and the 
approaches will call for 22,000 cubic yards of material. The bri 
over the canal—which at this point is over 100 yards wide—will 
of steel and built on brick abutments, and it will swing on a pivot 
upon a steel caisson, 20ft. deep and 16ft. in diameter, sunk in the 
bed of the canal. The bridge and the caisson will weigh 140 tons, 
the weight of the caisson being 11 tons. Over one million bricks 
will be used in the bridges, &c. The contract includes the 
laying of the line, ballasting, &c.; but not the signals, which 
are undertaken by the Midland Railway Company itself. Four- 
teen gre = 2 epee for be a sae the line, The 
carrying out of the contract j er the personal super- 
vision of Mr. W. F. Hobrough, who bas taken up his residence 
in Gloucester for that purpose, in conjunction with Mr. Brunton, 
Midland Railway Company’s resident engineer. 











THE CONTROLLER OF THE Navy.—Rear-Admiral Wilson, V.C , 
has been appointed controller of the Navy in succession to Vice- 





mediate floor if required, and then return. Nos. 3 and 4 


Admiral Sir J, H. Fisher. The post is worth £1700 per annum. 
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“Tue Enonmeen” Side Elevation of Cage 


Fig. 4 


ROLLER BEARINGS. 


Tur exhibit of the Roller Bearings Company, of Delahay- 
street, Westminster, at the Newcastle Electrical and General 
Engineering Exhibition, gives an interesting demonstration 
of improvements recently introduced in the direction of the 
reduction of friction between the axle of a vehicle and its 
bearings, whether that vehicle be a railway carriage, tramcar, 
omnibus, cart, carriage, motor car, or cycle. The Roller 
Bearings Company has, since the opening of the exhibition 
at Newcastle, installed also a similar exhibit at the Crystal 
Palace, Sydenham, and the omen? has been sufficiently 
long established to have carried the application of these 
bearings far beyond the experimental stage. Both at New- 
castle and Sydenham a,practical demonstration is given of 
the reduction which has been established in the comparative 
tractive force required to move any description of rolling 
stock or machine on wheels, and to maintain it in motion; 
This reduction may be variously stated, according to circum- 
stances, at from 30 to 50 per cent, 

Before describing the roller bearings in detail, we may say 
in general terms that the com- 
pany claims to have proved 
from extended practical trials 
carried out under ordinary 
working conditions on railways 
and tramways, and on road 
vehicles, shafting, dynamos, 
&c., that rolling motion is now 
being successfully applied to 
the heaviest as well as the 
lightest loads with equally 
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ROLLER BEARINGS 
Fig. a 
i Vii 
| 
Yj my 
B | : 
Longitudinal Section. D Half Front Elevation. Half Back Elevation. 
Half Sectional Plan. 
| 
! * 

















bearings to, Figs. 1,2,8,and 4, railway carriage stock, standard 
A, journals 3$in. diameter ; Fig.5, tramcar axles, standard A 
for steel journals, 28in. diameter; Fig. 6, motor cars, journal 
2}in. diameter ; and (4) shafting, standard pattern, 4in. to 2in. 
diameter. These diagrams illustrate a simpler form than 


that originally introduced, and which is now adopted. In 
Fig. 6 it will 3 seen that balls are introduced, but these do 
not carry any part of the direct load, but simply act to take 
the end thrust of the wheel boss on the axle in either direc- 
tion. These balls roll truly between the axle ends and 
adjustable plugs, provided in the end covers of the boxes. 
The rollers, which are encased in a box, and driven by the 
axle, are the full length of the journal. 

The most recently devised bearing has the advantage of 
having fewer working parts than those first made, the main 
difference being that in the most recent a single cage, floating 
on and separating the rollers, is substituted for the sub- 
sidiary rollers formerly used. This cage, Fig. 4, is cast in one 
solid piece of metal, which serves both to separate and prevent 
lateral movement of the rollers inserted therein. teral 
movement of the cage containing the rollers is controlled, 

















satisfactory results at the 














highest and lowest speeds, and 
that the principle of these 
ron ane is under any 
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conditions superior to that of 
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ball bearings. The application 
of rolling motion for bearings 
is now so far accepted in su 

stitution for the ordinary 














rubbing motion that the 
well-known ball bearings are 
universally applied to cycles ; 
but the reason why the latter 
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cannot be generally applied 

but are of necessity confined 

to very light work, is that 

under heavy loads the balls 

cut races in the journals ard casing, and are also liable to 
be crushed. 

The requirements of a good roller bearing, and which this 
company claims to have practically established, are stated 
by it as follows:—(1) Sufficient bearing in linear inches 
must be provided to sustain the weight, which in the case of 
& railway vehicle may be taken between three and four tons 
per bearing. It is this condition which prevents the use of 
balls, and renders so desirable the use of rollers, which can 
be made the whole length of the journal. (2) The rollers 
must not move laterally, and must remain exactly parallel 
with the journal, from which position the least deviation 
reduces contact to a point, and sets up a movement of 
the whole series of rollers upon the jo . (3) The rollem 
must not touch one another, as if they do—as do the balls in 
the ball bearing—the surfaces in contact, revolving as they do 


in opposite directions, scrubbing must take place. (4) No 
dust must be allowed to get in, though dirt and dust are 
not so injurious a factor in roller bearings as in ordinary 


boxes, 
Our illustrations show the application of the patent roller 


i 
Fig. 7—THE GREAT BELL OF S&T. PAUL’S 


and end movement of the axle in the boxes is Ladies et | 
fixed pads provided in the end covers of the boxes. It 

be seen from our engraving that the outside diameter of the 
cage is less than the internal diameter of the casing, and the 
inside diameter is greater than that of the journal; conse- 
quently the cage bears no of the load. 

The roller oo of the particular wagons exhibited at 
the Newcastle Exhibition consist.of eight 1fin. rollers, 6in. 
long, the journal being . diameter. There is a 3in. oil 
pocket, in which the bea move, and which keeps them 
constantly lubricated with every revolution of the axle, The 
standard bearing for tramcar axles, of which we give an illus- 
tration, has rollers 14in. diameter and 5 fein. long, whilst the 
motor-car bearings are designed with rollers lin. dia- 
os and 5in. long, with nine balls fin. diameter for end 

rust. 

For all these different bearings the form of casing can be 
altered to suit any special requirement as to spring seats, 
axle-box rds, 

The following 
tractive force req 





&e. 
examples may Be given of the comparative 
to start a tramcar of 5 tons total 
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Fig. 6 


weight, fitted with ordinary oil bearings and roller boxes on 
different gradients :— 


Tractive force, Trective force, faving per cent. 
Gradient. ordinary 8, roller BP, by use of 
in pounds. in nds. roller bearir gs. 
lin 20.. .. Gravity, 560 -- Gravity, £60 
Friction, 210 -- Friction, 35 
770 595 .. 283 per cent. 
lin 60.. .. Gravity, 186°66.. .. Gravity, 126°66 
Friction, 210 4 Friction, 35 
896° 66 221°66 .. 44°] per cent. 
lin 140.. . Gravity, 80 -. Gravity, £0 
Friction, 210 Friction, 35 
290 115 .. 60°4 per cent. 


At the British Association meeting, held at Liverpool in 
September last year, Mr. Cottrell, the general manager and 
engineer of the Liverpool Overhead Electric Railway Com- 
pany, made the following statement :—‘‘It will be necessary 
to increase the number of —_ in the present trains; 
but as the first motors were only designed for two carriages, 
experiments have been made with a train fitted with a new 
and very ingenious form of roller bearings, designed by the 
Roller Bearings Company. It has been shown by the falling 
weight test that this train will start at a reduction of more 
than 80 per cent. in starting effort over a train fitted with 
ordinary bearings, and therefore the company will be able, by 
pony nt modifying their motors and adopting roller bearings, 
to increase the carrying capacity of all their trains by adding 
an additional carriage.” Mr. Cottrell also stated that he not 
only looked forward to the saving in tractive power, but was 
confident that there would be a large reduction under the 
head of maintenance of motors, as the decrease in starting 
effort would undoubted] fae pers oe life of electric motors, 
as in the case of trains fitted with roller bearings they would 
not have to resist the serious rush of current at startin 
which has to be borne by the motors applied to trains fi 
with ordinary bearings. In tramways, whether applied to 
electric tramcars or to ordinary horse cars, the results have, 
we understand, been very satisfactory, and are leading to the 
general adoption of these bearings. 

ents show, we are told, a saving in another very 

important item in the cost of running vehicles or rolling 

stock of all descriptions, viz., in that of lubrication. A 

nger train of six carriages, fitted throughout with these 

a has been running since July, 1895, on the Jine of 

one of the principal London railway companies, and the 

official records show that the saving in lubricants amounts to 

at least 50 per cent. of the present o consumption. 

The official record shows, in addition, a saving of from 124 to 
15 So cent. in the es of fuel. 

e should omit a very rtant element in the manu- 
facture of roller bearings did we not refer to the makers, 
Messrs. Evans, O’Donnell, and Co., Limited, of London 
and Chippenham, who have designed special machinery for 
their manufacture, which they are largely adding to at the 
present time, the demand for the bearings necessitating a 
considerable extension of their works and plant at Chippen- 
ham to enable them to overtake the orders present and pro- 
spective. Hach size of roller bearing requires a separate 
machine for its manufacture, and we hope at an early date 
to give a description of these appliances, and of others in 
connection with railway signal work, &., at the works at 
Chippenham. 

..7 shows an ingenious ew of roller 

to the great bell of St. s. The 
engra’ explain themselves. A trial made in June last 
showed that with the roller bearings the bell continued to 
swing for seven minutes. Previously it came to rest in one 
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minute. It seems to be quite possible that the bell may be 
easily rung by two men now, whereas before the were 
fi seven men were needed. 

Fig. 7 shows an adjunct that has been fitted to the head- 
stock of the bell, with the object of keeping the gudgeons 
horizontal. It was thought before this romewigs Lea’ was 
introduced, that the elasticity of the headstock allowed the 
outer ends of the gudgeons to be slightly raised upwards. It 





ROLLER BEARINGS FOR THE GREAT BELL OF ST. PAUL’S 


will be seen that by the arrangements shown in the figure, 
any necessary downward pressure can be applied to the outer 
ends of the gudgeons, by means of the adjusting screws, 








A FLOATING DOCK FOR CUBA. 


Tue floating graving dock of which we are about to give a 
short description is being built to the order of the Spanish 
Colonial-office for use in the island of Cuba at the port of 
Havana. Convenience for docking ships of all classes, 
particularly ships of war, has been rendered absolutely 
necessary since the recent insurrection in the island of 
Cuba, the Spanish Government having to maintain a some- 
what large fleet in the waters of the Gulf of Mexico, and the 
vessels must be docked, cleaned, and paintedat regularintervals. 
The Government, therefore, under a royal decree issued last 
year, invited British and continental shipbuilders to tender 
for the construction of a suitable dock, and after a close com- 
petition on the part of some of the largest constructors in the 
world, the tender of Messrs. C. S. Swan and Hunter, Limited, 
based upon the designs specially prepared by Messrs; Clark 
and Standfield, of Westminster, was accepted. 

The type of floating dock accepted by the Spanish 
authorities is the latest improvement in this class of 
structure as designed by Messrs. Clark and Standfield. It 
consists of three portions :—(1) The pontoons or body of the 
dock, which afford the required buoyancy. @ The high 
sides or walls which regulate the descent of the pontoons 
below the water, and also afford the necessary stability. (3) 
The movable caissons or gates, that are only used when it is 
required to increase the lifting power of the dock. The 
length over all of the dock is 450ft., the clear width between 
broad altars 82ft., the depth over the sill 27ft. Gin. The 
draught of water under these conditions is 42ft. 6in., and 
the freeboard 4ft. 2in. 

The pontoons are five in number, the three middle ones 
being rectangular in shape, and the two end ones being 
finished off in the form of a point. The width of all the 
pontoons is 87ft. 1l4in., the length of the rectangular 
pontoons is 75ft, and that of the pointed ones 108ft. 4in. 
There is @ space of 2ft. between each pontoon. They are 
separate from, and lie wholly between the two walls, to which 
wag a strongly bolted. The extreme breadth of the dock 

109ft. 


The dock is constructed throughout of mild steel of the 
quality usually employed for shipbuilding purposes. Each 
pontoon is divided into four water-tight compartments, and 
each wall is divided below the engine deck into five water- 
tight compartments, so that the entire structure is divided 
into not less than thirty absolutely water-tight spaces. Each 
of these compartments can be emptied of water by means of 
an electrical pumping installation. This consists of two 
generating plants, one in each wall, but with connecting 
cables, so that either can serve the whole dock. Each plant 
is complete with boiler, engine, and direct-coupled dynamo. 
The power is transmitted cables, having their switches 
and resistances located in the valve houses, to ten electric 
motors, five in each wall, These motors are vertical, and 
drive direct on to the shafts of the horizontal centrifugal 
pumps placed on the bottoms of the walls. The pumping 
machinery is capable of lifting an ironclad of 10,000 tons 
weight in two and a-half hours, which means that 15,000 tons 
of water must pass through the pumps before the process of 
lifting is complete. The whole of the electrical machinery 
has been supplied by Messrs. Scott and Mountain, of New- 
castle, and it includes a — system of electric lighting 
throughout the dock. In order to render the dock efficient 
and suitable for lifting short heavy vessels such as ironclads, 
a caisson is fitted at each end of the dock. These caissons 
are so adapted as to be adjustable to various —_ of vessels, 
the greatest distance apart being 383ft., and the smallest 
350ft., these lengths representing the longest and shortest 
armoured vessels of the Spanish navy. 

Another important feature in this dock is the arrangement 
by which any portion of it can be examined, repaired, cleaned, 
and — Each pontoon can in turn be detached, lifted, 
and hung up on the side walls, and there any necessary work 
can be executed, the underneath portion of the walls being 
exposed for cleaning and painting by careening the structure. 
The dock is thus what is now termed self-docking. 

The time occupied in building the dock has been exceedingly 
short, the contract having been signed in December last, the 
material ordered at the end of December, and the first plate 
laid on the blocks on the 27th February. The builders only 
took possession of the premises on which the dock has been 
constructed on the 1st of January, and it was then necessary 
to prepare machinery and lay out the yard in a manner 
suitable for wr ee ee this new class cf work. The time 
occupied from the date when the first plate was laid on the 
blocks to the date of launching is exactly six months. The 
construction of an ordinary graving dock of similar capacity 
would have occupied at least two years, and would probabl 
have cost four times the money. It is intended to toh 
this dock about the 7th of tember, and to tow it out to 
Cuba by means of the large and powerful cargo and passenger 
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steamer Ruapehu, one of the fleet of the New Zealand 
Shipping Company, which vessel has been chartered 
for the A smaller steamer be engaged for 


asciting in scring and acting generally as a consort to the 

er Vi ‘ 

The dock itself will be manned by a captain, officers, 

engineers, and crew, accommodation for whom is provided in 

one of the walls of the dock above the engine . The 
dock i is provided 
with a foremast and 


- square sails, together with = 


a jigger mast aft, and 
has steam steering x 
steam windlass, anchors, 
cables, and every minor 
appliance necessary for 

e@ voyage. The dock 
has been built under 
the supervision of Mr. 
Enrique Gadea, of Paris, 
the engineer —_— ap- 

e 


ointed- by Spanish 
Polonial - office ; > ae Mr. 
Lyonel Clark, the de- 


signer of the dock; and 
of Mr. Andrew Trotter 
Lynn, of Newcastle-on- 
Tyne, who has acted as 
resident inspector under 
Mr. Gadea. In an early 
impression we shall publish drawings illustrating the con- 
struction of this important dock. 








THE TRUTH ABOUT THE COAL TRADE. 

THE words of soberness and common sense were spoken by Mr. 
AM. Chambers, of the Thorncliffe Collieries, to the members of 
the British cerg by Mining Students at their annual meeting 
held at Sheffield the other day. Replying to the toast of “‘ The 
Coal Tiade,” Mr. Chambers, who, it will be remembered, was 
president of the Coalowners’ Federation of Great Britain daring 
the coal war of 1893, gave a cleay résumé of the course of commerce 
in that great industry. Coal, he reminded his hearers, was at the 
bottom of the prosperity of our country. Atone time coal was in 
its zenith, and that he regarded as about the worst thing that ever 
happened to it, bringing, as it did, such an enormous amount of 
capital into the business that the production was increased 
beyond the requirements of the country. The result was a series 
of hard times, which, with a few slight —_— had continued 
for the last twenty-five years. Turning to the present situation, 
Mr. Chambers pointed out that the great Midland Coalfield was 
in a condition which was perfectly novel. A very high rate of 
wages existed, concurrently with a very low state of prices, 
That had been the direct and inevitable outcome of the struggle of 
1893, when many of those who could least suffer from the 
collieries standing gave way at the point when victory was within 
their grasp. The question, what was to be done now? must be 
referred to the mining engineers and others who could help to 
produce cheapest to meet the changed order of things. Mr. 
Chambers admits that within the last seven or eight years much 
rogress has been made in this respect. Although machinery 
ad not been so freely resorted to as in other industries, it had 

been adequate to solve a difficulty—the difficulty of produci 

coal at a moderate profit. He was able, too, to discern signs 
hope in the near future. There way first, a great increase of trade, 
That, unfortunately, had been interrupted by the engineering 
strike, the gravity of which could not be minimised. Mr, 
Chambers believes that the struggle will end satisfactorily for the 
manufacturers. He trusted that the signs of that satisfactory 
conclusion were not far off, and that before long the engineering 
industry would be to some extent relieved from the dictation of 
trade unionists, ‘‘which,” he added, ‘‘was getting intolerable to 
the whole of the industries of the country.” other hopeful 
feature was the prospect for imp t in the coal trade. And 
here he hits upon the weak point in the Masters’ armour—the lack 
of confidence amongst themselves. ‘If that had been brought 
about,” he said, ‘there was no reason why this year’s contracts 
with the railway companies, gas com and other large con- 
sumers, should have not been in price by at least 6d. per 
ton.” Mr. Chambers, while admitting that there had been aslight 
increase, contended that it might have been greater, and ought to 
have been greater, and the necessary advance in values would not 
have injured a single coal consumer. ‘If we could only get rid of 
strikes, and the other hindrances to the pi of trade,” con- 
cluded Mr. Chambers, ‘‘I think we have before us two or three 
years of good trade, in which I am certain the coal industry will 
icipate ”"—a consummation most devoutly to be wished for ; 
at ‘‘ to get rid of strikes and the other hindrances to the progress 
of trade” is a = deal to do in the meantime, These form a 

very large ‘‘if,” Mr. Chambers ! 











TRADE AND BusINESS ANNOUNCEMENTS.—Mr, George A, Good- 
win, M. Inst. C.E., 2, Victoria Mansions, Victoria-street, asks us 
to state that he is the technical representative in this country of 
the leading native Chinese paper the Shun Pau, circulating in 
Shanghai and Pekin, and will be pleased to accept descriptions of 
machinery, war material, &c., for transmission to that journal. 
He believes that in this way he can be of assistance to English 
trade.—Messrs. Crompton and Co., Limited, beg to announce that 
as they have had no agent in South Wales for some considerable 
time — ~~ have opened a branch office at Western Mail 
Chambers, iff, where Mr. W. W. Hughes will act as ee 
of the branch directly representing the company under control of 
the head office at Mansion House-buildings, London.—Messrs. 


Crompton and Co., Limited, have now completed the erection of Co: 


their new works at Chelmsford, and as these are being ousteped 
throughout with the most modern machinery and appliances, they 
will be enabled to manufacture electrical machinery and appli- 
ances both economically and quickly, and thus be in a position to 
give satisfaction to their customers as to price and delivery. 

WorKS ON THE SOUTH-EASTERN Ratbway.—Among other heavy 
works which are évgaging the attention of the South-Eastern 
Railway Company along the Kentish re ge between Folkestone 
and Dover, the troublesome task of cutting down the chalk cliffs 
which tower up for a great height above the Martello Tunnel, just 
outside Folkestone, deserves mention. The Martello Tunnel, so 
called from one of those old coast defences being situated over it, 
has always been, if not exactly an anxiety to the company, at least 
a cause for t vigilance, on account of the frequent landslips 
which have threatened the stability of it. It has, therefore, been 
constantly watched for years past, At the end of last year works 
were commenced here which have for their obj not actually 
the opening out of the Tannel, but the reduction of the crushing 
weight above. The work has carried on now for an uninter- 
rupted Brees of nine months, and it is likely to occupy a like 
space of time before the mass of chalk is sufficiently reduced. 
Only 10ft. thickness of chalk will be retained above the crown of 
the arch, which — ~_ be eter Neg —— — = Ag J 
necessary ere of retaining the side walls, e whole o: 
these chalk cliffs, in fact, isin a very unsatisfactory and unstable 
condition, h repeated landslips, Folkestone, through one 
of them, having practically lost the well-known Warren. In 
conclusion, it should be said that the Martello Tunnel is 766 yards 
long, and that some 300 men are engaged upon the works, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 





demand, Prices do not move, and to-day were quoted 
£6, doubles £6 bs. to £6 7s, 6d.; 2 bs. Galten 
sheets were £9 103. to £10 for doubles f.0.b, Liverpool, which, 
though a poor price, is an improvement on July rates. 

Marked iron had a moderate rate at quotations of £7 10s., and 
£6 15s. to £7 for second quality. There was a fair inquiry for 
common bars which Unmarked Barmakers’ tion quote at 
£5 153. to £6 5s., but the selling prices to-day from 
£5 103. to £6. according to quality. Merchant bars were quoted 
£6 10s. to £6 123, 6d.; strip was £5 12:, 6d.; nail rod, £6 10s, 
to £6 15s.; fine strip, £6 103.; angles, £6 to £6 53.; ship plates, 
£6 10s.; boiler plates, £8 10s.; pose sheets, £9 10s, to £10; 
and hoops averaged £6 7s. 6d. 

Steel is not so strong as of late, owing partly to the falling cif 
in the demand for cycle tubes, and other cycle accessories. Nego- 
tiations, however, are in progress for a combination of cycle tube- 
makers, to put an end to the cutting of prices in Spy pre 
and should this succeed it would have a good effect on the s 
trade generally. This afternoon Siemens billets were £4 15s. to 
£5 ; Bessemer blooms and billets, £4 10s. to £4 15s.; bars, £6 5:, 
to £6 10s.; sheets, £7 5s, and upwards, cold-rolled sheets being 
£10 10s.; angles and girders, £6 15s, for light, and £6 for heavy 
sections, 

The pig iron trade, which until a week back occupied the most 


eee position in the Midland metal market, prices having - 


very well upheld, has had a relapse, ascribed to the combined 
causes of restricted buying, 0 to apprehensions due to the 
engineers’ strike, flatness of the Glasgow and Northern markets, 
also owing to the engineering trouble, and to the news of 
pig iron co ents from America. Staffordshire cold-blast pig 
mn was to-day 88s. 6d., or about ls, 6d. below July prices, 
Staffordshire all-mine hot air pig maintained quarter-day quota- 
tions at 55s. to 57s. 6d. for forge, and for foundry 57s, 6d. to 60s, 
Part-mine averaged 42s. for forge, and 45s, to 50s. for foundry, a 
drop on forge quality of about 53. compared with this time two 
months, or even two weeks ago. Cinder pig was 38s, to 393., with 
2s, 6d, more for foundry. Inshire, with its strong Blast- 
furnace Owners’ Association, quoted grey forge at 47s. 6d., and 
foundries at 50s. Northamptonshire forge showed an ave fall 
of 2s,, and Derbyshire of 1s, 6d. per ton on recent rates, the former 
realising 40s. to 41s., and the latter 42s. 6d. to 43s. 6d. 

An American cable announces that a train load of pig is now on 
its way from New Orleans to Manchester, the consigners being the 
Tennessee Coal and Iron Company. 

Daring the past few days rumours have been afloat as to the 
probability of an important combination being formed for putting 
an end to the continued cutting of prices in the seamless tube or 
cycle tube trade. Negotiations with this object have been going 
on among the leading tube manufacturers in this country for some 
time past, but so far no actual agreement has been come to, 
What is suggested is not an amalgamation, but an association on 
such terms as will, directly or indirectly, tend to place the market 
in a more healthy condition. Probably the main principle of the 
combination will be a poy of profits with a periodical division 
among the members of the association, based on the relative pro- 
ducing power of the different factories. The negotiations, how- 
ever, are not complete, though all the Birmingham firms manufac- 
turing cycle tubes have expressed their wil ess to join such a 
combination, and the majority of the others are also in favour of 
it. The negotiations, as far as they have gone, relate only toa 
combination of the British tube manufacturers and to the supply 
of tubes for cycle making. A meeting to discuss the question was 
held in Birmingham on the 26th ult., and was attended by about 
20 per cent. of the English traders, A return, the details of which 
have not been made public, was, it is said, approved almost 
unanimously, and is believed to relate to,regulating the output, as 
at present the supply is largely in excess of demand, and er- 
wis he dne ae hem otis f the Oldbury C d 

At the oi gen mee of the an 
Wagon Company last week, ey. Hl Mr. J. Brookes, in the 
course of his report, said trade had been very good during the 
last year, and their works had been very fully occupied. Not 
only had they had their usual foreign orders, but for the first 
time for many PP ace: they had had considerable orders from 
various English railway companies. Just now, however, e was 
slackening, but if the lull did not last too long that would not be 
altogether a disadvantage, inasmuch as they had considerable 
arrears of business to work off. If all the reports they saw of 
railway buil all over,the world were correct, the slackening of 
demand for ro stock could not last long, and they might 
depend upon their company obtaining its share of what (e88 
was doing. It was reported, for instance, that of the new Chinese 
loan of £8,000,000, a t portion would be spent in railwa 

The Elan Valley Waterworks of the Corporation of Birmioghan 
were visited on Saturday by a party of nearly 100 members of the 
Association of Municipal and County Engineers, eee RS 
of the principal municipalities in the country, The was 
arranged by the invitation of Mr. James Mansergh, C.E., engineer, 
who received the members and acted as cicerone, The visitors 
were taken over the railway which has been constructed on the 
slope of the valley, from which point of van they were 
afforded a splendid view of the tic works which are in aie 

at Caban Coch, Pen-y- and Craig-yr-Allt- 
rvoir. Mr. Mansergh also showed his visitors over the w 

frame village for the 1500 men — on the works. 

= = = road aon aly. and gre Hill, near enor 

a wa: ion, may seen a huge casting 

43 tons, ref is the steam-hammer anvil used for years at the 
ves Works, and was purchased by Mr. G. W. Mantle for 
the Old Level Ironworks, at Brierle It. was conveyed 
safely by two traction engines to Oak, where it wasstopped, 
because it was thought the seaay Saree would not bear the 
weight. The bridge will have to be propped to make it safe to 
convey the casting over it. 

The reported revival in the American metal market continues to 
make p . A cable of the 26th ult. says:—The market shows 
distinct of improvement. Billets are about 75 cents 
dearer. e structural material about 1 dol. per ton better than 
in July, others being quoted at the same poise asin July. The 
feeling of confidence is very , but looks as though we were 
really ‘‘in for it” this time. e volume of business is much 
larger, and by the end of next month it is expected that work will 
be plentiful enough to warrant a —. and perhaps, im t 
advance in prices, In tin-plates there is an improvement of about 
5 cents per box, and as we are now in a very active time for 
packers and can-makers, full prices are being for immediate 
requirements, There is very good inquiries for deliveries extend- 
ing up to the middle of next year. cal commercial men receive 

e news of better trade in America with pleasure, as they look to 

to reduce the keenness of the American competition in pig iron, 
steel billets, tube strips, &c. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 





Manchester.—In the iron market here business continues to drag 
on slowly with, however, no quotable giving way in prices, The 
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stocks 
their works of which they now make no returns, and eral 
anticipation is that it is scarcely ible for prices to en 8 
their present firmness if the lock-out and strike in the engineering 
trades is to continue over the remainder of the year, which in 
well-informed quarters is predicted as more than robable, At 


present, however, it can only be reported that iron prices 
especial 


y are almost without exce remaining steady at recent 
notations, and there is practically lite or no underse! on 


e part of speculative merchants and dealers. Local ers 
are firm at their list quotations of 463, for forge to 48s. 6d. 
for foundry, less 24. The Lincolnshire at their usual 
fortnightly meeting, decided that no change should be made in 
their official list, and in one or two cases they are still holding out 
for 61. above the minimum basis, 42s. 6d. and 43s, being quoted 
for forge, to 44s, 6d. and 45s. for f » Derbyshire is perha 
rather easier, foundry qualities being obtainable at from 46s. 
47s, net, delivered Manchester. Late rates are still being quoted 
for Middlesbrough and Scotch,- 493. 1d. to 493, 7d. being the 
minimum for foundry Middlesbrough delivered by rail Manchester, 
with Glengarnock and Eglinton still quoted 463. 6d. to 46s. 9d., 
delivered Mersey , and 48s, 6d. to 483, 94. Manchester 
Docks. There is just now a scarcity of American pig iron at the 
Manchester Docks, merchants in some cases being compelled to 
barge small quantities up from Liverpool to meet their customers’ 
requirements, and 47s, net at docks St for present delivery. 
Fair shipments are, however, — orward, but these are not 
ex to arrive before the end of the present month; and for 
deliveries in October speculative merchants are in some cases 
quoting 45s., with 45s, 6d. about the average figure that would be 
taken, Merchants, however, do not expect any large quantity of 
American iron coming this year, and are certainly not anticipating 
serious competition from this quarter, 

For the most part finished iron makers continue fairly well 
a with work, and they are not actually quoting under 
£5 15s, for Lancashire bars, but good specifications might in 
some cases be placed at under this figure; North Staffordshire 
bars average 17s. 6d. to £6 2s. 6d. delivered here, For 
common sheets £6 15s. to £7 remain about the general quotations, 
but better qualities are quite 5s. above this fi ssociation 
list rates for hoops rewain at £6 10s, for random to £6 15s. for 
special cut lengths delivered Manchester district, and 2s, 6d. 
less for shipment. I may mention, however, that hoop manu- 
facturers, who for some time past have reported an almost com- 
plete loss of the export trade with the United States in 
cotton tie hoops, are now me rag by keen American competi- 
tion for their export trade with South America. Daring the last 
few weeks American manufacturers have taken one or two orders 
of at least 2000 tons, which would otherwise have come into the 
hands of English manufacturers, and the — at which they 
have secured these orders are re to be considerably below 
~ minimum quotations that English firms have been able to 
make, 

In the steel trade a weak tone prevails, raw material i 
being cut very low, ordinary foundry hematites being offered in 
some cases by merchants at about bbs, 6d., and obtainable from 
makers at 56s. to 56s, 6d., although some brands are quoted 
57s, 6d., less 24. Local billets remain at about £4 6s, 3d. 
net, steel bars £6 to £6 2s, 6d., with common steel plates to be 
had at £5 10s, to £5 12s, 6d., and boiler plates £6 2s, 6d., delivered 


in this district. 

The position as regards the e ring trades of the distr'ct 
remains without any really material change, except, perhaps, that 
in some branches works that are concerned in the ya and 
strike are gradually getting a fair number of non-unionist work- 
men to take the places of those who have gone out. This is, 
however, more particularly the case at those establishments which 
are engaged upon what may be termed plain engineering work. 
The leading machine tool makers, as I have previously reported, 
are scarcely making any really serious effort to'secure outside non- 
union labour, as they do not care to risk their reputation by 
employing experimentally workmen who may not have the 
requisite skill for the high class of work the ve to turn ont, 
Most of these firms are prefe , With their foremen, apprentices, 
and the few other hands they have, to work on cmply i 
the orders they had on their books when the dispute commenced, 
and if these are a before a settlement is come to, some of 
them tell me the in all probability shut down altogether until 
the lock-out and strike can be terminated, which they do not 
anticipate as very probable much before the close of the 
present year. In branches of engineering work not uiring 
such exactitude and finish as the high-class tools for 
which this district is so well known, there is not the same 
necessity for exceptional care as to the epecial skill and 
ability of the workmen that may be taken on. and not a few of the 
engineering establishments, which may perhaps come within the 
category, have been able to secure without very much difficulty a 
fair number of workmen from outside, and some of them are not 
only in the position of being really able to complete all the orders 
they have in hand, but are in some instances taking on a moderate 
weight of new work. One large works in the district where there 
has been considerable commotion with the unionists who are out on 
strike, have been able to fill the positions of practically all the men 
who have gone out, and I understand that they are now —e 
to resume the day and night shifts that they were runn fore 
the dispute commenced, Tae representative of another engineer- 
ing establishment informed me that they had been able to send 
out work from their shops every day since the dispute commenced, 
and that they were continuing, ont in all probability would con- 
tinue do so, Notwithstanding, however, all this, a considerable 
quantity of work is being lost to the district, and the only quarters 
in which any benefit is being reaped from the dispute are those 
establishments which have continued to work, and a few of the 
ever-ready foreign competitors, 

In the machine-making industry, which is, of course, a very im- 
portant branch of the engineering trades of the district, I hear 
very unsatisfactory New orders have been fal off 
steadily for some time past, and at those establishments which 
have not joined in the lock-out it has been found necessary during 
the last few weeks to discharge a large of their hands, 
owing entirely to the absence of orders, and this will, no doubt, 
apart from any lock-out or strike, bring epee the funds of the 
trades union organisations a very considerable number of members 
for donation benefit, with the necessary further redaction in the 
number upon whom calls — made for the special strike levies. 

The present. troubles with the workmen would seem to be 
stimulating eee ee in this district to bestir them- 
selves in every way to improve their present means of production, 
and I may mention that two very well-known representatives on 
the Man Royal Exchange—Mr. Joseph Adamson, the head 
of the im ¢ local firm as Adamson and Co., boiler- 
makers, — and Mr. Henry Webb, of the Irwell Forge and 
Rolling Mills, Bury—are this week out on a of 
inspection through the United States with a view of visiting the 
Eee See See eee fee manufacture 
of iron steel, electrical engineering, and tool making, the 
pny EE Ty 

ce eir 
English works, I understand the proprietors of many of the 
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ly | engineering difficulty is at an end. 





American works have already offered these 
facility for in their 


and no 
doubt on their return they will bring with them a fund of very || 
valuable information. : 
The coal trade still shows no real im t. The better 


— are perhaps meeting 


with rather more inquiry for 
omestic._consumption ; but the lower descriptions 


of round coal 
and 


for steam and f the 
cogine faol is more plontifal thant basbboca of late, Botar aa house | fit 


coals are the increased demand is not yet sufficient to 
make itself a bly felt, and very few pits are working above four 
days per week, with stocks still accumulating at most of the collieries. 
Quoted pit prices remain . Steam and forge coals are 
necessarily in lessened request as a result of the ae 5 general 
stoppage of local e: works, but the restriction of require- 
ments will be more seriously felt when the trade dis- 
pute a a lessened demand for fuel in the production of 
raw mate which as yet has not been ap bly affected ia the 
actual curtailment of output. At the outh ordinary steam 
and forge coals are still quoted about 63. to 63. 34, ton. 
Esgine fuel has to some extent been affected by the y sto) 
pages of mills and works in the surrounding manufacturing dis- 
tricts, but supplies, although more plentiful, have as a rule been 
moving off fairly well, and prices at the uth are steady at 
about 4s. 6d. to 43, 9d. for the better qualities, 33, 9d. to 4s, 3d. 
for medium, and 3s, to 3s. 6d. for common sorts. 

A fair business is reported in the shipping trade, with steam 
coal delivered Mersey ports selling at 7s. to 7s. 94, ton. 

Bari ow.—Much steadiness is noticeable in the hematite pig iron 
trade of this district. Orders are very well maintained, although 
the prospects of a limitation in the demand have been afforded on 
all hands, and more particularly so in regard to the mischief being 
done by the continuance of the difficulty with the engineers. 
There is less iron being used than would be the case were it not 
for this dispute, and yet the demand is steadily maintained, and 
makers find no difficulty in keeping up their sales for forward 
delivery. On the other d, hovever, ness in hematite war- 
rants is not so brisk as it has been of late, but holders are firm, 
and are quoting 47s. 14d. net cash sellers, 47s, 1d. buyers. Makers 
are still quoting nominally at 48s. 6d. to 6d. per ton net f,0.b. 
for of mixed Bessemer numbers. Thirty-eight furnaces 
ae as compared with thirty-six in the corresponding week 
0 year. 

In iron ore there is a steady demand for rative qualities, which 
remain at 11s, per ton net at mines for ordinary sorts. Common 
Fm ane and best picked sorts are at 14s, 6d. per ton. 

odbarrow qualities are —— in demand. Spanish ores are at 
— to 16s. 6d. net at West Coast ports, and are still largely 
used, 

Steel makers are vary bay on all the various products usually 
turned out from the mills in the district. Rails are in fair request, 
but orders are not nearly so full as they have been for some time 
past, and prices remain at about £4 7s. 6d. for heavy sections, net 
.0.b, Light rails are a quiet trade. Colliery sections are in poor 
request. Shipbuilding qualities of steel are peter good demand. 
as well on local as on general account, and the are busy and 
Ilkely to be so for some time, = the prospect of a continu- 
ance of operations at these mills, after the close of the present 
month, is a ve rone. Prices stand at about £5 2s. 6d. for 
heavy plates. minor branches of the steel trade are steadily 
employed, and the outlook is satisfactory. 

hipbuilders are looking out for new and important orders, and 
it is more than probable that some of these will be booked, and 
that much activity will be experienced in this trade when once the 
This difficulty, in fact, is 
checking new business, and it is probable that both commercial 
and warship tonnage be secured when full industrial operations 
can be — upon. 

The trade is quiet and depressed, and prices are low. Coke 
steady at full ries, the consumption being well maintained. 

Shipping at West Coast ports is steady. The exports of pig iron 
last week were 3300 tons; and of steel, 8433 tons ; co 
week of last year, pig iron, 10,300 tons ; steel, 6816 tons ; decrease, 
pig iron, 7000 tons; increase, steel, 1667 tons. Shipments this 
year: Pig iron, 287,758 tons; steel, 305,661 tons ; nye gyreney| 

riod last year, is iron, 221,991 tons; steel, 339, tons ; 
increase, pig iron, 65,767 tons ; decrease, steel, 33,763 tons, 








THE SHEFFIELD DISTRICT. 
(From our own -) 

THE coal trade in the Barnsley and South Yorkshire districts 
generally is being adversely affected by the engineers’ strike, and 
the loss and inconvenience are felt more severely every 1, Tn 
the important emelting localities of Northam and North 
Lincolnshire the work has been greatly reduced, with the result, 
of course, that much less coal is required. A heavy weight of 
small fuel is thus thrown upon the market, and prices are weaken- 
ingin consequence. In household sorts the demand has diminished, 
both on local and distant a stocks are accumula’ at 
all the Te pits where the Barnsley seam is wrought. e 
metropolitan demand, chiefly for the better es, is quiet, but 
values remain unchanged, as no lowering of quotations would 
stimulate business at present. Best Silkstones rule at 7s, 6d. to 
8s, 3d. per ton; ordinary, from 6s, 9d, _ ton ; Barnsley house, 
7s. 3d. to 7s. 9d. per ton ; seconds, from . per ton ; thin seam 
coal from 5s. 6d. perton. For steam coal the call is well maintained, 
causing the collieries to be fully employed. For export purposes 
a brisk trade is being done with both Hull and Goole, the bulk of 
the carrying being by the Hull and Barnsley line. e the re- 

uirements of the iron trade are attenuated by the engineers’ strike, 
the railway companiesare taking fully anaverage weight. Barnsley 
hards are 7s. to 7s. 6d. per ton, second qualities ranging from 6s, 
ton. Gas coal is firm, with an increasing demand. Consid 
the all-pervading effects of the unfortunate strike in the engineer- 
ing meet 5 the trade in manufacturing fuel is larger than 
be expected, though, as already stated, small fuel is being more 
freely thrown upon the market. Nuts are now making from 5s, 
to 6s. per ton; screened slack, from 3s. 3d. per ton; pit slack, 
from 1s. 6d. per ton. Coke is similarly affected, though prices 
show no ord qualities making from 9s. to 10s, ver 
ton ; best, from 11s. to 12s, 6d. per ton. 

In the iron market the business for the present is fairly well 
maintained, but there is no cheerful prospect ahead. Steel firms 
are still fully engaged, with, h y in the 
forward of new orders. A good deal of the work now com- 
pleted is going into stock, and when the present difficulty 
the using up of these goods will militate against future vity 
in the different departments. 

It was recently — in THe ENncingER that Messrs. Vickers, 
Sons, and Co., , and Messrs, John Brown and Co, 
Limited, had supplied armour-plates for tests at Portsmouth, and 
that these had successfully passed th h the ordeals. As a 
result each of these companies has orders for the whole 
of the side armour for two first-class battleships. It is particularly 
unfortunate that there should be any strike affecting our local 
industries when this good work is on hand. The new plates, by 


the way, are to be aced under the recentl started Krupp 
motte nt manafactare under this atest davelopment of ships 


P th 
el involving no little alteration of the 
The ireotors of Messrs, Vickers, Sons, Co., Limited, 
Government d 


in consequence of the British 5 
offe: a much higher resistance, th —_ make alterations in 


t 
order for the plates of a large battleship 





higher velocity was obtained than with any previously tried gun. 
The directors likewise formally announce provisional arrap 
ments have been made to purchase the plant and business of the 
Maxim-Nordenfelt Guns and Ammunition Company, Limited, and 

‘ise to place before the shareholders, at a meeting shortly to 

9 held, the reasons which led to the purchase. e 

business of the company, it is further mentioned, has kept the 
reepective departments of the works fully occupied during the 

year, and the directors to be able to present a satis- 
factory report to the next annual meeting. 

Projectiles made by Hadfield’s Steel Foundry Company, Limited, 
have negonlie ate nteresting and im t results at Shoebury- 
ness. Two Hadfield projectiles, design and quality, 
were fired, with a velocity of 1960ft. 1940ft. per second, at a 
large Harveyed steel plate, 8ft. square and 6in. thick. On its 
upper surface the plate had previously received two 6in. steel 
shot, made ps dhe Royal Arsenal, neither of which had penetrated 
more than about 2hin. About 70 ae cent. of the plate area 
remained untouched and uninjured. In both cases the projectiles, 
although fired with wre epi pd low velocities, pierced the Gin, 

late, and passed through 2ft. of wood backing, being nage oe 
ound 15ft. to 20ft. at the rear in tho sand butt. 
the projectiles were broken, the wreckage and destru 
of timber, bolts, and fastenings were specially great, proving 
the amount of energy possessed after getting through the 
plate itself. The result excited much interest amongst the officers 
of the Ordnance Committee and the Shoeburyness staff present, it 
being the first time that a Harveyed plate had been successfully 
at Shoeburyness. The experiments tend to show that 
improved projectiles can be manufactared to meet the increasing 
severity of the requirements imposed by improved armour, At 
the same time a Hadfield armour-piercing projectile, Gin. calibre, 
was fired against a 9in. special steel and water-hardened plate of 
Sheffield manufacture. The castomary tion trials in the 
United States and on the Continent for projectiles of this calibre 
are that they should pierce 8in. steel plates, In this instance the 
Hadfield projectile pierced the 9in. plate, and was found unbroken 
20ft. in the rear. 

Two Indian potentates have just been to Sheffield—the Rajah 
Ajit Singhji Bahader, of Khetri, and his relative, Raj Kumar 
Umaid Singh, of Shahpura. The party, which was accom by 
Colonel V. E. Law, of the India-office, visited the Cyclope Steel 
and Iron Works, where they were received by Sir Alexander Wilson, 

director, and the heads of departments, They spent 
several hours watching the varied processes carried on at the 
Cyclope and Grimesthorpe Works, paper. | the rolling of an 
armour plate. The guests afterwards visited the electro works 
of Messrs. Walker and Hall, Howard-street, where they were 
received by Colonel —— and his son, Mr, A. E, 
Bingham, and condu over that extensive establish- 
ment, in which the Rajah took part in several of the 
more noteworthy operations. The party also inspected the show- 
rooms of Messrs. Joseph Rodgers and Sons, Limited, in Norfolk- 
street, before returning to London in the evening. 

The death is announced of Mr, John Mallaband, director of the 
Hadfield Steel Foundry ong eg h since its formation, and 
associated for many years with the late Mr. Robert Hadfield, the 
founder of the firm at Attercliffe, 

The installation of Mr. Maurice G, Rod, director 
of Messrs. Joseph Rodgers and Sons, ited, cutlery manu- 
facturers, as Master Cutler of Sheffield, took place at Sheffield on 
September 2nd, with the usual formalities, The Catlers’ Feast 

ill be given at a later date. 


NORTH OF ENGLAND. 
(From our own 4 

Ir is satisfactory to note that in spite of the labour troubles the 
a usual at this season of the year is being experienced, 
and a better state of affairs has been generally reported this week 
than has been noticeable for ‘several weeks past, and the prices of 
pig iron have moved slightly upwards after ee Roacgpe for 
more than three weeks, Demand is becoming brisker, and pro- 
spects are favourable for the autumn shipping season, which has 
now setin. People are rather bly surprised that the labour 
difficulties have had so little adverse influence on the iron market, 
but the increase in shipments and the heavy decrease in stocks 
appear to counterbalance these difficulties. e decrease in the 
stocks in the public warrant stores is almost unprecedented, in 
fact it has never been at a more rapid rate except in 1892, when 
the Darham miners’ strike was in progress, and all but three of the 
blast furnaces in the North of England were stopped. At the end 
of August Connal’s stock of Cleveland pig iron was 81,317 tons, a 
decrease during the month of 18,479 tons, and since July last year 
of 118,000 tons. Of hematite pig iron 86,744 tons were held at 
81st ult., decrease for month only 2047 tons, but since July last 
ear a decrease of 113,000 tons. The withdrawals of hematite iron 
store have been small during the last two or three months, 
but they were very heavy in the se J part of the year, That 
Cleveland iron is scarce there is no doubt, and it should be realising 

better figures than are now obtainable. 
The pig iron exports from the Cleveland district during August 
exceeded 100,000 tons, and it was the fifth month this year to 
show a total of over that quantity. The shipments exceeded 





could | those of July, but fell short of those of August, 1895 and 1896. 


Germany, Russia, and Italy showed good increases, but there 
were decreases reported to France and Belgium. The total for 
the month as compared with the periods named were:— 


Coastwise. Foreign. Total. 

Tons, Tons. Tons. 

August, 18 40,366 64,179 « 104,545 

July, 1897 -- 41,582 5 -- 96,830 

August, 1896 «- 87,451. 81,310 -» 118,761 

August, 1895 ~» 48,274 .. .. 59,976 .. .. 108,250 
The total quantity of iron shi this year so far has been 
845,919 tons, as com with 771,681 tons in the first eight 


’ 
months of last year, 701,491 tons in 1895, and 661,924 tons in 
1894, The quantities sent to Germany, Holland, and Scotland 
have this year been by far the largest on record. 

The quotation for prompt f.o.b, deliveries of No, 3 Cleveland 
G.M.B, pig iron has advanced 3d. per ton this week, and very little 
can be bought now under 41s, per ton, either from makers or 
merchants. Some sales for ery up to the end of the year 
nye one —_ at — * i bro b. is hey present , ed, 

0. 1 Clevelan at ; No. 4 foundry, a 3 grey forge, 
at 89s, 6d. ; nnd mottled and white, at 80s, 4d, M. Nee. of Hast 
Coast hematite pig iron are firm at 49s, ; as the of Rubio 

a and few merchants 


even at that th little out of it, 

a on the char hile Se Ws em; end eo teage 

The question of the eight hours shifts at the blast furnaces is 
are getting im- 
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‘naturally the ironmasters are not likely to be henty fe isi 
such an oy ope question. Oa Monday at meeting they 
discussed er a, 

adjourned their meeting until next Monday. 


They that 
the question is one very much different from one toa 
change of Ww: as that can be adjusted if it is found that too 
much or too little is granted, but if once conceded a return to 


the old hours is very unlikely to come about, whether the result 
of the change is satisfactory or not. 

All the finished iron and steel works, except those produ 
steel plates, are in full operation, and are well maintained. 
Steel ship-plates are quoted by some makers at £5, less 24 per 
cent. f.o.t., and a gg 2 with a good order could secure them at 
even a lower figure than that, though he would have to give 
£5 23. 6d., less 24 per cent. f.0t., if he needed iron ship-plates. 
Rail makers report an increase iu the inquiry for steel and 
they are very well employed. The directors of Messrs. Bolckow 
Vaughan, and Co., Ltd., have decided to pay an interim dividen 
at the rate of 5 per cent, psr annum, free of income tax, to the 
ordinary shareholders, an evidence of the prosperity of the com- 
pany, as for several years prior to last year they did not see their 
way to paying interim dividends, 

@ finished iron workers of the North of England are to be 
asked by the Council of their Association whether they shall go 
in for an eight hours day, and, if so, whether it shall be obtained 
by trades union action or by legislation, As a good many of the 
finished iron workers are paid according to the tonnage brought 
out, it would seem that they would be considerable losers by the 
adoption of the eight hours, as they could only get four heats out 
instead of six, as at present, and they would have to be paid on a 
smaller tonnage. 

Mr. Philip Burt, of the general manager’s office, has bsen 
appointed superintendent of the line by the directors of the 

orth-Eastern Railway Company, in place of the late Mr. John 
Welburn. 

The Executive Council of the Iron and Steel Workers’ Union 
have resolved to recognise in some way the long and valuable 
services rendered by Mr. Eiward Trow to the ironworkers through- 
out the United Kingdom. Mr. Trow was one of the founders of 
the Board of Conciliation and Arbitration for the manufactured 
Iron Trade of the North of E gland, and for the last twenty- 
one years has been its operative secretary. He has been for 
very many years general secretary to the men’s union also, 
There can be no doubt that the services of Mr. Trow, ia 
the cause of industrial peace, have benefited not only the 
workmen, but also the employers; and the latter are by 
no means slow in acknowledging their indebtedness to him. 
If other trades union leaders followed Mr. Trow’s example there 
would not be nearly the number of conflicts between employers 
and employed that there are. Daring the whole twenty-eight 
years of the existence of the Northern Finished Iron Board of 
Conciliation not a single strike of importance has taken place, all 
the differences being adjusted by arbitration or conciliation. No 
trade, in fact, has been so free from friction and strife during the 
last quarter of a century, and this is largely due to Mr. Trow’s 


inflaence, 
The River Tyne Commissioners are to rebuild the North Pier 
from a point 200ft. landwards of the breach made by the gales of 


last winter, the portion included in the breach, and the whole of 
that section of the work seawards, together with the head of the 
pier and the lighthouse. Practically 750ft. of the pier will be 
rebuilt, The foundations of the whole of the superstructure, 
which at present are only on a rubble bottom will be carried down 
to the fy of shale at a depth of about 45ft. below low-water mark. 
The cost of the work is estimated at £302,000. 

The shipbuilding industry is naturally very quiet, as shipowners 
will not give out orders while the engineers’ strike lasts. ork at 
the shipyards is being seriously interfered with, and men are being 
discharged. Several vessels are launched, for which the machi- 
nery cannot be obtained, and builders are in no hurry to add to 
the waiting hulls, so that operations are rather slack at many of 
the yards. Among the orders recently placed is one for a single- 
deck steamer of 5500 tons deadweight, to be built by Messra. 
J. Reoadhead and Sons, South Shields, for Messrs. W. Runciman 
and Co., of Newcastle. Messrs. W. Doxford and Co,, Sunder- 
land, will also build a turret-deck steamer for the same owners. 
Palmer’s Shipbuilding and Iron Company have just secured an 
order for a 6500 tons deadweight steamer; and Irvine’s Ship- 
building and Dry Dock Company, at Hartlepool, one for a 6300 ton 
dead weight steamer. 

There is no abatement cf the activity in the steam and gas coal 
trades, and colliery owners have all they can do to satisfy the 
requiraments of consumers, Best Durham gas coals are quoted 
7s. 6d. to 83. per ton f.o.b. Bast Northumberland steam coal 
is firm at 8s. 9d. per ton f.o.b,, and small at 3s. 6d. to 3:3, 9d. 
The Bedlington strike having terminated, the Northumberland 
coalmasters have offered a 24 per cent. advance on wages—the 
same as has been accepted by the Darham miners, and the men 
are deliberating whether they shall follow the example of Durham. 
Coke is easier in price, the demand on shipping account having 
fallen off, and foundry coke ranges from 163. 6d. to 183, per ton 
f.o.b., while blast furnace coke is 31, per ton cheaper this week 
than last. 

The Miners’ Federation has practically refused to admit the 
Durham miners to membership with their organisation, as they 
have returned the cheque that was sent by the Durham Miners’ 
Association as subscription. The reason for this appears to be 
that the Durham miners will not agree to come out on strike 
whenever called upon by the Federation, and, furthermore, they 
are opposed to the effort that is being made by the Federation to 
obtain the eight hours day by legislative enactment, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market opened very dull, but there has since been 
some improvement, In the present state of the labour market 
there is little or no inducement for anyone to speculate in iron 
warrants, and in fact speculation has been practically dead 
since the beginning of the lock-out of engineers. The upward 
movement in warrants which occured this week is believed 
to be due to apprehensions of a scarcity of fuel resulting 
from the frequent idle days now taken by the colliers. Such a 
scarcity would most likely lead to a reduction of the furnaces 
in blast, for it -is understood- that had-it not been for the 
cheapness of coal, the output of pig iron in Scotland might have 
been considerably reduced. The quantities of iron changing 
bands this week, although better than for a week or two past, have 
by no means been large, and this fact shows that the market has 
increased in sensitiveness. Business has been done in Scotch 
warrants at 44s. 44d. to 44s. 6d. cash, and 44s. 7d. to 44s, 8d. one 
month. Transactions in ordinary Cleveland have been at 403. 64d. 
cash, 40s. 8d. and 40s. 84d. fourteen days, and 40s. 84d. to 
40s. 104d. one month. In Cumberland hematite, business has been 
done at 47s, to 47s, 2d. casb, and 47s. 21, six days. For Middles- 
brough hematite there has been little inquiry, but the prices have 
moved up in sympathy with the other section of the market, rising 
from 48s, 8d. to 493. cash, and 48s, 104d. to 493. 24d. one month. 

The production of Scotch pig iron is now larger than it was a 
yer ago, there being 79 furnaces in blast, against 76 at this time 
ast year. There are 35 furnaces working ordinary, 38 hematite, 
and 6 basic iron. Scotch hematite has so far been in steady 
request, although the prices have fallen in sympathy with the 
different classes of iron sold in the open market, The present 
quotation is 50s. 6d. per ton, delivered at the steel works. 

Prices of the ordinary and ial brands of Scotch pigs have 
been steady. Govan and M , Nos. 1, are quoted f.o.b. at 


Cottness, No. 1, 51s, 9d.; No. 3, 483.; G. 
No. 1, 503. 6d.; No.3, 45s.; Hglinton, No. 1, 47s. 
Dalmellington at Ayr, No. 1, 478; No. 3; 46s. 6d.; Shotts at 
Leith, No. 1, 5is. 6d. : No. 3, 493.; Carron at Grangemouth, 
= 5 Hg Apr No. 3, 48s. ? . 


that there should be any reduction at all. In the course of the 
past week the on of pig iron from Middlesbrough, Jarrow, 
Grimsby, and Skinningrove at Grangemouth were 8875 tons, 
showing an increase of 4933 tons. 

Since last report there has been an increase in the exports of 
ey Fi er ie th irepetteg’ woot last 

e CO! wee year. 

The finished iron and steel departments are fairly employed upon 
old orders, but the fresh work coming to hand is of comparatively 
little consequence, and it is feared that an pas breakdown may 
take place in business, Of course, much depend on the 
Se of — a disputes, ge a meianiie 

uring vessels, aggrega s ns, were 

from the C.yde shipyards, pe tien 21 of 23,180 tons in the 
same month of 1896, In the past eight months 147 vessels have 
been put into the water, with a total tonnage of 197,365, com 

with 164 vessels and 252,448 tons in the corresponding period of last 
year. About 50,000 tons of new contracts were placed in the 
course of the month, which is much above the average. No doubt 
the improvement that has recently taken place in the freight 
market will induce shipowners to strengthen their fleets. Whether 
this may be so or not, however, there is a good show of work in 
the shipyards, The greater proportion of the August contracts 
have gone to builders on the lower reaches of the Clyde. 

The coal markets in Scotland are firmer this week, in conse- 
quence of the colliers over a pretty wide area having adopted a 
policy of short time, with the object of forcing an increase of 
wages. A large number of men in Lancashire worked only four 
days a week during the last fortnight, with the intention of causing 
a scarcity of coals in the open market, and sending up prices. In 
this they have to some ex‘ent been successful. Supplies in Glasgow 
market have on several days been difficult to obtain as regards one 
or two classes of coal, and the market as a whole has been very 
firm. An increase of 6d. per ton has been announced in the 
price of coals to householders, and the shipping quotations are 
also somewhat higher. Main coal is quoted f.o.b, at Glasgow 
6s. 94.-to 7s.; splint, 7s. to 7s, 3d.; ell, 7s. to 7s. 6d., and 
steam, 83. to 8s. 3d. per ton. The prices are firm in Ayrshire, but 
the colliers there have been working st2adily, s> that supplies are 
fairly good. The coal shipments from Scottish ports have 
segregated 196,764, against 175,426 in the preceding week, and 
168,634 in the same week of 1896, 

The colliers of Lanarkshire have made a demand for 6d. per day 
advance in wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE quietness in the steam coal trade at Cardiff has continued, 
and extended itself to other ports, Cardiff last week showed a 
lessened export consequent chiefly upon non-arrival of tonnage, 
and Swansea was considerably below the total of its previous week, 
and Nowport below late averages. That coalowners are not 
seriously impressed by this is evident from the firmness with which 
quotations are made for fature deliveries. Promptshipment prices 
are slightly weaker, and small steam, which has been very firm for 
some time, is a shade less active. 

I remarked last week that few collieries were in the market. At 
the close of last week notice was issued that an important Rhondda 
colliery would be put up for auction asa ny ' concern in 
Ssptember. I find this is the Naval, situated at Dinas, in the 
Rhondda Valley, with the fixed and loose plant. The area is 
931 acreas, worked by three pits, and an idea of its importance 
will be gleaned from the fact that the output in July last was over 
32,000 tons large, and nearly 14,000 tons small. The sale will 
be September 14th. Another sale of importance is announced to 
take place in about a month at Newport: the plant and machinery 
used in connection with the extension, &c., at the Alexandra 
Dock, various locomotive engines, travelling cranes, pumps, &c. 

Cardiff coal quotations this wesk are as follows :—Best steam, 
10s. 9d. to 11s.; seconds, 93. 94. to 10s. 6d.; dry coals easier, 
93. 39, to 93. 64.; best smalls, 63, 34,; seconds, 53. 9d. to 6s,; 
inferior, 5s. 3d. to 53, 6d. Inquiry for Monmouthshire coals steady. 
Prices of Western Valley 93. 34. to 93, 6d., Eastern Valley 8s, 9d. 
to 93. for shipment at Cardiff. 

House coal business is becoming much firmer and more active 
The wet and stormy weather bas accelerated business a week or 
two. Cardiff quotations :—Best, 92. 6d. to93. 9d.; No. 3 Rhondda, 
103. 9d.; brush, 93. 3d. to 9s. 6d.; small, 8s.; No, 2 Rhondda, 8s, 
to 8s, 3d.; through, 6s. 9d. to 7s.; small, 53. 6d. to 53. 9d. Swan- 
sea prices:—Anthracite, from 1ls.; seconds, 93, 6d. to 10a; 
ordinary, 8s. 6d. to 9s.; culm, from 4s, Steam coal, 93. 6d. to 10s. ; 
seconds, 93. 6d.; small, from 5s. House coal, 10s, to 1ls,; through, 
8s. 6d. to 93.; No, 2 Rhondda, 83. 6d. to 93, 6d.; small, 5s, to 63. 

The visit of the Journalists’ Institute to Cardiff this week was 
fitly initiated by a survey of the great docks, which have done so 
much to lift the place from the dimensions of a fishing village to 
those of another Liverpool, and next by an examination of the new 
Dowlais, which promises to give the port the additional celebrity 
of a shipbuilding centre. 

The visit to the works brought to the front several interesting 
facts which are worth noting. It ap that 800 tons of finished 
plate were turned out last week. ith regard to orders, it was 
stated that the rule with the Admiralty is that a works shall have 
three years experience’ before placing orders there, but that an 
exception has been made in the case of Dowlais, for that plates 
have been obtained thence after the lapse of half that time ; that 
every firm which has patronised the Dowlais Works has given 
repeat orders ; that a heavy order is on hand for plates for the 
royal yacht to be built at Pembroke, and for a couple of cruisers 
and battleships, which are to be cor:structed at Devonport. 

A large quantity of pig iron has been coming in of late from 
Workington and Millom to Newport, and 1900 tons from Bilbao. 
Last week Swansea imported 700 tons of pig iron, 648 tons of steel 
scrap, and 530 tons of basic iron. 

On ’Change it was reported that pig iron during the week had 
shown little variation, leaving off at the end nearly on the same 
basis as last week. Mid-week there was a slight improvement, and 
stocks of hematite and Cleveland go on decreasing. Since the 
beginning of the year stocks of Cumberland have declined to the 
extent of 88 000 tons, and an equal reduction has taken place in 
Cleveland. Present prices are as follows:—Glasgow warrants, 
44s, 6d., cash buyers; Middlesbrough No. 3, 403. 8d. and 40s. 84d. 
prompt ; hematite, 49s.; Welsh bars, £5 to £5 103.; sheets, iron 
and steel, £6 5s. to £6 103.; steel rails, heavy, £4 103. to 
£4 12s, 6d.; light, £5 7s. 6d. to £5 10s.; Bessemer bars, £4 1s.; 
Siomens, £4 23. 6d , : 

The usual pressure is taking place to s2cure substantial stocks of 
ore, — I note that stocking is going on busily at some of the large 
works. 

Amongst the consignment of the week, Newport, Mon., had a 
large share, nearly 6000 tons coming in for the Ebbw Vale 
Company, and for the Blaenavon Company. There was also 
a of ore from Engasteria and Gouraya, 4 Dankirk, con- 
signed to Borner and Co. Dowlais and Cyfarthfa also rezeived 
ema from Bilbao, and Scrivener and Breffit from Bilbao 

wansea, 


shérrie, Calder, and Sammerlee, No. 1, ‘Gls; ‘No. °3, "47s. 6d. 5 
. 


to 7138 tons, com- | of 


B al = £55 os oe 
‘ e Swansea there are’ some tin-plate stoppages, 

rik will” at Beaufict bes idle for a few days on account 
of # dispute. are of two furnaces at Upper 
Forest. Work continued at the Duffryn. ‘At 
pemetiews “Seek. See te Soe ce See. At 
Landore men are work ‘per cent. reduction. Men are 


on #124 
now working on a month’s notice. Six 
the rule at several works, and is expected to beco' 

The Standard . has more orders on 


but not with much anima 


received 
from works, Some 2 still continue. Last 
ae are as follows :—. cokes, 93. 6d. to 93, 74d,; 
iemens cokes, 93. 94. to 10s.; ternes, 28 by 20, 193 to 2ls,; 
charcoal, 123. to 138s. Block tin, £61 7s. 6d. to £61 17s. 6d. 

The leading daily ne per in Wales quote with evident 
agreement the comment of THE ENGINEER week upon the 
conelusion of the a eee striké of quarrymen in North Wales, 
Work is now being lily resumed, 

The leading industries in Wales are fairly busy, though a good 
deal of hindrance is experienced in out-door operations on account 
of the stormy weather. Patent fuel is tolerably brisk at Cardiff 
and Swansea. Swansea prices, 103. to 10s. 64 ; Cardiff to 10s. 93, 
Coke at Cardiff: Farnace, 15s. 6d. to 17s. 6d.; foundry, 17s. to 
nel — 193, to 203 ; special, 233, 61, to 248.; pitwood, 

ull, 143, 

Oa Monday next thé Control of Output question is to be dis- 
cussed at a ‘* Mabons” meeting. 

In some collieries the door boys are being discontinued, and 
bankers paid a trifle extra. At a late meeting at Pontypridd the 
subject was referred to the Sliding S2ale Committee, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE position of the iron industry is without material change 
from last week, but as the feeling with regard to the futare is 
rather unsettled in many districts, buying has been restricted to 
the utmost degree, and here and there lower prices bave been 


accepted. 

Silesian ironmasters report their concerns to be pretty regularly 
occupied, fresh work coming in rather more freely in the manu- 
factured iron department; pig iron is in moderate request. 

The condition of the Austro-Hungarian iron market remains 
dull, without any ptom of an improvement for the near future, 
Merchant iron is in poor request, and prices tend downwards, 
while the demand for all descriptions of structural iron is com- 
paratively animated. Pig iron continues dull generally. Several 
of the leading ironworks in Hungary are being e! , and coke 
furnaces are being added to some of them. One cannot fail to 
think that it would be rather more prudent to postpone these 
enlargements until the iron market was inning to show 
symptoms of a decided and lasting improvement, At present the 
business in bars and in plates in Hungary is as unfavourable as 
possible, and quotations are far from firm. 

The French iron trade has been very flat this week, a slow 
demand being reported for nearly all sorts of iron. In Paris the 
weakness in inquiry has further increased, and prices for bars and 
girders have been showing a considerable inclination to move 
downwards. Some blast farnace works in the Hatte-Marne dis- 
trict have been obliged to work on stock. Average price for coke 
was 22, in July ; during the first two quarters of present year the 
average quotation was 21f. p.t. This rather strong advance in 
price is due most likely to the large quantities of coke which some 
of the leading ironworks have secured after the latest rise. 

Pig iron makers in Belgium report a ‘steady trade in forge and 
foundry sorts, and prices are strong. Luxemburg foundry No, 3 
is quoted 60f. p.t.; forge ditto, 60 to 62f. p.t. Most departments 
of the manufactured iron business are likewise pretty actively 
employed ; some good orders, chiefly in structural n, have 
recently been booked for Russia. Foreign demand for rails has 
been showing a falling off lately. Present quotations for merchant 
bars are 132°50 to 135f. p.t. for No. 2 f.o.b. Antwerp ; the same 
No. 8, 137 °50f.; bars, No. 2, free Belgian Station, are 7 
140f. p.t.; No. 3, 145f. p.t. Girders, f.o.b. Antwerp, 132 to 
133f. p.t.; the same free Balgian station, 137°50 to 140f. p.t. 
Iron plates, No. 2, for export are quoted 145f.; No, 3, 155f. p.t.; 
ey plates also stand on 155f. p.t. Steel rails are quoted 110 to 

iE. p.t. 

In the iron and steel-producing districts of Rheinland-West- 
phalia a fairly good business has been transacted upon the week, 
demand being, on the whole, a trifis more animated than pre- 
viously, and the tendency generally is firm, 2 
A steady demand is coming in for pig iron, while malleable iron 
is comparatively quiet. The majority of the rolling mills are in 
healthy occupation, and have good prospects. The bar trade 
remains comparatively neglected; but there has been a 
number of orders secured in hoops and in structural iron of all 
descriptions, 

The convention of the South German rolling mills has been 
prolonged till lst of J aly, 1 

List prices for the different articles of manufactured iron are a8 
follows :—Good merchant bars, M. 133 to M. 185; angles, M. 132 
to M. 185; girders, M. 118 to M. 125; sheets, M. 145 to M. 165; 
the same in basic, M. 135 to M. 150; heavy boiler plates, M. 175 
to M. 185; the same in basic, M. 140 to M. 160; rails in Bessemer, 
M. 116 to M, 120 ; light section rails, M. 110 to M, 115, all per ton 
free at works, E 

Regarding business in iron and metals to West Greece, it has 

been stated that in 1896 import to Patras was worth 2,242,173f., 
inst 1,804,278f. in 1895. After England, Austria-Hungary 
takes the first place, import from that country having d 
0:4 million france, and amounted to no less than 647,982£, for 1896. 
Shipments v4 Trieste and Fiume to Patras amounted to 9004. 
metal and metal articles, pig iron, nails, sewing machines, stoves, 
scales, cutlery, and lamps, 
Last year is reported to have been a specially favourable one for 
the mining and iron industry in Spain. According to statements 
published in the Revista Minera, Metalirgica y le Ingeneria, \ast 
year’s production of iron ore in Spain amounted to 6,808,000t,, 
inst 5 514,339 t, in 1895 ; output in lead was 125,195 t., worth 
10,261,560 pseetae j argentiferous lead, 181,433 t., worth 14,147,109 
poe ome consumption was 483,042 +t. iron ore, 111,412 t 
ead, 1,325,116 t. copper, and 14,448 t. zinc. : 
e@ most im t coal district in Spain is that in Astoria, 
where 2,000,000 t. are produced P annum, which quantity is, 
however, not sufficient to cover the home demand ; bag 2% of pit 
coal to Spain was in the past year 1,447,345 t., while 234,133 t. 








Accorp1ne to the latest figures presented by the State 
Mine laapadbens Ohi’s iron ore production in 1896 was 70,765 tons 
ie 








yp ey 45s, 6d.; No. 3, 45s.; Wishaw and Carnbroe, Nos. 1, 
45s, 9d.; No, 3, 45s. 3d.; Clyde, No. 1, 50s.; No, 8, 47s.; Gart- 


Autumn prospects in the iron and steel trade are satisfactory, 


of iron hematite variety, a loss of 22,286 tons, as com, 
with the year 1895. : : . 









ae were imported, both sorts of fuel being chiefly supplied from 
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AMERICAN NOTES. . 
(From ovr own Correspondent.) 


New. York, August 
Lars advices by mail and wire. from all impor- 
tant industrial centres throughout the States 
show a general expansion of. firm prices 
and enlarging inquiry. The regular channels of 
trade aré in a heal Bog syd New enter- 
rises are coming up, tut there is evidently no 
Paste to purchase material for them, unless it is 
in the matter of 
work to be erected ‘this .winter. builders 
are icularly hopeful. This is easily under- 
clase Collen Woe ‘a ten, emis. 
of pros eo. ge. wor! e country. 
traffic continues to grow and promises to be con- 
tinuous fora few months to come, a groat deal 
of long-talked-of bridgework will be entered u 
Dollar wheat is unlockirg a good deal cf 
capital in industrial directions. The farnace 
interests have discontinued shading prices for the 
precent, and- Bessemer this wee sold at an 
advance in large blocks. Billets are also quoted 
higher, but there is not an assured demand for 
them beyond the usval rather limited current 
requirements. The rolling capacity of our mills 
does not fill up as we had hoped, but more work 
is coming along. Wire rods and rods of all 
kinds are being asked for by | mill interests 
in the West. While there bas been a remark- 
able stiffening up all around, the improvement 
is limited to the covering of early requirements, 
The amount of railroad work that be done 
this autumn will be less than was counted u 
in June. Builders of engine work are somewhat 
busier. Locomotive orders are on the increase, 
especially for export. Car building will not figure 
very largely this year, much as railroads need 
rolling stock. Conservatism is stilltherule. The 
better times have come, but cautious business 
men understand the crops must be marketed and 
paid for before the return flow can benefit them, 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 

Farr attendance on ’Change, Steam coalis quiet 

owir g to tonnage stil] scarce, and prices remain 

same as last week. House coal is still in gcod 
demand, and prices keep very firm. No altera- 
tion in the tin-plate trade. Iron ore very firm. 

Steel and iron works well employed. 

Coal: Best steam, 93,; seconds, 8s. 94.; house 
coal, best, 10s. 6d.; dock screenings, 63, 6d.; 
colliery small, 6s.; smith’s coal, 6s. 6d.; patent 
fuel, 10s. Pig iron: Scotch warrants, 44s, 6d.; 
hematite warrants, 47s. 14d., f.0.b, Cumberland ; 
Middlesbrough, No. 8, 40s. 94d. prompt; 
Middlesbrough hematite, 493. 6d. Iron ore: 
Rubio, 18s, 6d.; Tafna, 122. 9d. to 13s, Steel: 
Rails, heavy sections, £4 10s, to £4 12s, 6d.; 
light ditto, £5 7s. 6d. to £510s., f.0.b.; Bessemer 
steel tin-plate bars, £4 2s. 6d.5 Siemens steel tin- 
plate bars, £4 2s. 6d.; all delivered in the dis- 
trict, cash. Tin-plates: Bessemer steel, coke, 
93, 9d.; Siemens, coke finish, 103. Pitwood: 
14s, 9d. to 15s, London Exchange a ge 
Copper, £49 2s, 6d.; Straits tin, £61 6s. 3d. 
Freights keep firm, 








LAUNCHES AND TRIAL TRIPS. 


On August 31st Messrs. W. Doxford and Sons, 
Limited, of Sunderland, launched the turret-deck 
type screw steamer Titania, 350ft. by 46ft. = 
27ft. 6in, moulded, built to the order of Wil 
Wilhelmsen, Esq., of Ténsberg, under the superin- 
tendence of Messrs, Heleetune and Co. The 
vessel has a gross register of 3690 tons, steams 
ten knots, and is classed under the special survey 
of Det Norske Veritas, through its local repre- 
sentative, Mr. Bodin. On leaving the way she 
was named by Mrs, Egenes, wife of the commander 
of the vessel, 


On Saturday, the 28th ult., there was launched 
from the y; of the Tyne Iron Shipbuilding 
Company, Limited, of Wellington Quay-on-Tyne, 
a steel screw steamer built to the order of Mr. 
E. C, Thin, of Liverpool, and of the following 
dimensions, viz., Length, 350ft.; breadth, 47ft.; 
depth, 28°Bft, moulded, and to class 106 Al at 
Lloyd’s on the spar-decked rule, This vessel has 
water ballast fitted right fore and aft on the 
cellular fr -—< is oa loading he so waa 
improvements for the rap ing and discharg- 
ing of cargo, including five double-cylindered 
steam winches, direct-acting steam windlass, 
steam steering by the Harrison Engine 
Company, Limited, and Hastie’s screw gear aft. 
The engines, which are to be supplied by the 
North-Eastern Marine Engineering Company, 
Limited, are of the triple-expausion having 
cylinders 254in., 4lin,, and 68in, by 48in. stroke 
and working at a pressure of 160lb., and have 
been built under the superintendence of Messrs. 
Irwin, Atkinson, and Young, of Liverpool. On 
leaving the ways the vessel was named the 
Trojan by Miss Lodge, daughter of Captain 
Lodge, the owner’s superinten ent, 


On ne | afternoon, the 28th ult., Messrs. 
Wigham Richardson and Co, launched from 
their Neptune Shipyard, Newcastle-on-Tyne, a 
steel screw steamer which they are building to 
the order of the Koninklijke Paketvaart Maats- 
chappij, Amsterdam, being the second vessel 
which the builders have in hand for this company. 
The vessel is 220ft. in length by 31ft. beam by 
18ft. deep. She will be as a two-masted 
schooner, is being built to take the highest class 
in the register of the Bureau Veritas, and will 
have accommodation for both first and second 
class passengers. The vessel is intended for 
and passenger service in the Dutch East Indies, 
and for this pu attention is being paid to 
the ventilation, &c., by which the comfort of the 
passengers may be assured, The engines and 
boilers are also being constructed by Messrs. 
Wigham Richardson and Co., the former being of 
the triple-expansion type, and are designed to drive 
the vessel at a good speed. The vessel was 
named the Van der Lijn by Miss White. 
Amongst the company present were Sir W. H. 





20th, engineer to the company. 


Russell, Co. D 
‘Aberdeen the hull of the 
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Hasselt, the managing’ 
pany, Mr. J. de Bruyn Kops, naval “architect, of 
the Hague, and Mr. Metzslaar, superintendent 


On erry the 28th ult., Messrs, Hall, 
and. launched from oe r yard at 

latest addition to the 
large fleet: of direct.Natal steamers owned by 
Messrs. John F, Rennie, Son, and Co., of London 
and Aberdeen. She is 342ft. long; 41ft. beam, 
i constructed in 


'27ft. 1}in. deep, and is 
bridge iron and steel for bridge |; 
“this .win accordance 


with the latest experience of this firm 
for the special requirements of their ger 
and cargo service for Natal and the East Coast of 
‘Africa, She has a beautiful model, and is fitted 
out for first and second-class state- 
rooms being arranged both above and below deck 
and amid: ipe aft, to suit all climates and 
tastes. . All the latest luxuries for ocean travel are 
being provided for passengers in delicate health, 
as well as those travelling for pleasure. Electric 
apparatus of various kinds for lighting, venti- 
lating, heating, and cooking, will be provided, 
The prom e deck is arranged with awnings 
‘for hot weather, and the usual powerful deck 
machinery for quick — of cargo, direct 
steam windlass and steering gear placed aft, so 
as to reduce all noise and vibration to a minimum 
are being fitted. The officers’ and petty officers’ 
quarters are conveniently arranged with a special 
view to their, being close to their respective 
duties, and also comfortable at sea, essrs, 
Rennie are assisted in the supervision ef con- 
‘struction by their consulting engineers, Messrs. 
Flannery, Baggallay, and Johnson; under whose 
inspection the machinery has been built by 
Messrs. Hall, Russell, and after the launch the 
vessel proceeded to the sheer legs, in readiness 
for shipment of var ae will — of — 
expansion ergines of bi wer, driven by large 
Aouto-cnded boilers of “ne heati: pas 
and the auxiliary machinery will comprise refrige- 
ratirg, electric lighting, heating, filtering, evapor- 
ising, sanitary, pumping, and other machinery. 


Messrr, Joseph L, Thompson and Sons, Limited, 
of the North Sands Shipbuilding Yard, Sunder- 
land, launched s.s. Port Victoria vessel on Mon- 
day afternoon. She has been built to the order 
of Messrs. W, Milburn and Co., of Newcastle and 
London, and is 354ft. lorg between perpendicu- 
lara, 48't. 6in. breadth extreme, and 25fs. depth 
moulded. She is built to Lloyd’s h‘ghest class, 
under their epecial survey, on the three-deck 
rules, and has a poop and bridge arranged for 
cargo, the whole of the officers’ and saloon accom- 
modation being on top of the bridge. The crew, 
firemen, and petty officers are berthed in the top- 
pec forecastle. The vessel has a cellular 

louble bottom right fore and aft arranged to 
carry water ballast, and this will also be carried 
in the after peak. She has six transverse water- 
tight bulkheads, and shifting boards right fore 
and aft. The vessel is intended for Messrs. 
Milburn’s well-known Australian line, and has 
been specially constructed to meet their cargo 
requirements. There are five main hatchways, 
worked by nine powerful steam winches, supplied 
with steam 7 a large multitubular donkey boiler, 
working at 180 lb. pressure, A large derrick is 
fitted to each winch, and every arrangement 
made for the rapid handling of cargoes. A patent 
windlass is fitted on the forecastle head, and 
patent steam steering gear at the after end of 
the engine and boiler casing, connected by con- 
trolling gear with the forward end of the bridge, 
a powerful screw steering gear being placed on 
the poop deck aft. The whole of the accom- 
modation is fitted up in a first-class manner, there 
being separate mess-rooms for the engineers and 
officers, &c, The chart and wheel-house is placed 
on top of the saloon house, at the forward end of 
the bridge. The engines and boilers have been 
constructed by Messrs, John Dickinson and Sons, 
Limited, Sunderland, the sizes of the cylinders 
being 24in., 40in., 64in., by 45in. stroke, supplied 
with steam by two large multitubular boilers, 
working at 1801b. pressure. The hull and engines 
have been constructed under the superintendence 
of Mr. R. Moffitt, of Newcastle, the owners’ chief 
superintendent. The vessel was named by Miss 
Andrés Rickmers, of Bremen, and launched by 
hydraulic power by Miss von Griiter. There were 
a'so present a numerous company of local ladies 
and gente, including the representatives of 
the builders’ firm. After the launch, which was 
most successful, the company adjourned to the 
firm’s luncheon-room, where the usual toasts were 
duly honoured. ° 








WESTERN AUSTRALIA.—In 1890 there were 
only 400 miles of railway in this colony, as com- 
pared with 1500 miles at the present time. 


THE Contract SystEM.—The system of paying 
for electric energy by meter has become £0 
general in England that our inventors have 
ceased to pay attention to the older method <f 
— of a certain sum per lamp fixed. This 
atter system, which was in vegue before good 
meters could be obtained, is, however, still much 
used abroad. This is specially the case in village 
installations run from water power, in which case 
the cost to the company is not a function of the 
length of time current is used. On the other 
hand, the candle-power of the lamps used by the 
consumers does make a considerable difference 
by limiting the possible number supplied. Hence 
it is necessary to see that the candle-power of the 
lamps is not altered without notice, and also to 
charge a sum per lamp varying with its candle- 
power. A device for atte large candle- 
2 lamps being substituted for smaller ones 

as been introduced in Bavaria. It consists of a 
variation in the holders, which are of a screw- 
socket type, and in the lamps, so that the relative 
depth of the inner contact is changed. This 


mail | depth is made longest for small candle-power and 


shortest for high candle-power. Hence the 50- 
candle power lamp will not screw down far enough 
to make contact in a 32-candle power holder, and 
soon, Of course, the small lamp can be used in 
any holder for higher candle-power lam) The 
system is simple, says the Llectrical ineer, 
but, after all, the inability to increase temporarily 
one’s light is not convenient, and it does away 
= much of the flexibility of electric illumina- 


: = ~ 19,217. Pus, E. Barnes, London. - - 
~~" SHE PATENT JOURNAL. tuk. Seawcese Seen. Tones 6. . Tite, London. 


Condensed from. The Tuserated Oficial Journal of 
Application for Letters Patent. 


* + When inventions have! been “ communicated” the 
name and address communicating party are 
. printed in italics. 
19th August, 1897. 
19,181. Cycies, The Badminton Cycle and Components 
Uo., Ltd., and P, C. Wilson, Bien — 
19,182 CycLEs, The Badminton Cycle and Components 
Co., Ltd., ar & P. O. Wilson, Birmingham. 
19.133. Furnace Firtinas for Borers, H. Simcock, 


Lancashire. 
19,184. Jan Cover, S. BE. Burgess and D. W. Matthews, 


19,185. Sewer Interceptor, J. A. Wallis and C. E. 
Standing, Maidstone. 

19,136. Corr Protector, W, H. Chase, jun., London. 

19 187. Seams for CiorH Fasrics, A. Johnson, bir- 
mingham. 

19,128 ArracHine Trres to Croxzs, F. A. Ford and A. 

* H. Mackenzie, Manchester. : 

19,189. Servine Boarps, W. Armstrong, Cardiff. 

19.140. Mait carts, D. I. McKee, Lm ote 

19,141. Pweumatic Tires, A. W. W ead, Bradford. 

19,142. Seir-actina Brosues for Sizves, G. F. Thomp- 
son, Liverpool. 

19 Leary for Frxtye Curtrar Poxzs, J. B. West, 


anchester. 
19,144. Buitows for WEARING “AFPAREL, W. Booth, 
Manchester.. ; 
19,145. Parauuet Vics, B. Fréhlich, Manchester. 
19,146. Steam Jet Pumps, B. Frohlich, Manchester. 
19,147. .Wunvows, W. J. Reed.—(W. W. Love, Victoria ) 
19,148. Gas Moters, J. Liddle.—(/nternational Gas 
Company, United States. . 
19,149. Coxe Ovens, W. EB. Kocha, Cardjff. 
19,150 Drive Cua, H. Halladay, Birmingham. 
19,151. ArracHina Castors to Bepstgaps, G. Dawes, 


emingham. 
19.152. Dev.ce for Tareapine Neepxes, C. W. Francis, 
Birmivgham. 


8 
19.158. DiscHareine Liquirs on Fitters, T. Ceink, 
Worcester. 
19,154. Lea-auarp for Cricket, A. J. B. Titt, War- 
minst 


er. 

19,155. SorporTIna Wrarinc AppaRgL, G. H. Haylar 
and C. D. Ogilvie, Brockley. 

19,156. HorsgsHors, BE. A. 8. Mac-Munn, London. 

oo Os caer teenie A. © yer and E. C. Newby, 


19,158. Macic-Lanterns, 8. L. Young, London. 

19,159. VenTILaTOR for Carriages, G. Massey, Wolver- 
hampton. 

19,160. AntA-METER, E. Swaysland, Northampton. 

19 161. TREATMENT. of By-Propucts, C. O'Sullivan, 
Burton-on-Trent. 

19,162. Fuex'BLe CarriacE Tree, T. Hickman, jun., 

anchester. 

19,168. Bicyvotz Brakes, J. A. Caldwell, Vancouver, 

Canada. 


19,164, Trw Opener, J. Crimmins, Wigan. 

19,165. Cyote Stanp, G. T. Collins and F. Evans, 
Gloucester. ; 

19,166. Botties for Hoxtpine Spirits, C. Sebastian- 
Smith, London. 

19,167. Twin DeracnaBLe Hook, &c., A. Breese, 
London. 

19,168. OnTAINING PERMANENT PuHorTocRapns, ©. T. 
Jago, London. 

19.169. Noveity, W. Stranders, 8. and 8. Druiff, 


London. 
19,170. Fezper, H. H. Boyle and J. M. Macdonald, 
London. 
19,171. Coatina Meran Puiates, W. P. Thomas, 
mdon. 
19,172. Avromatic Sarety Brake, E. Smith, 
London. 
19,178. Naves of Ware xs, H. and W. Scorer, Birming- 
19,174. Sprino Tires, J. Cheshire and R. Horton, 


Birmingham. 
re Dryixe Woot, W. 8. and A. Jessop, and G. RB. 


mith, mdon. 
19,176. Gtoves for WAsHIne Purposes, A. T. J. Cut- 
more, London. 


19,177. Resttient Sprina Riu, W. Garthwaite, jun., 


ndon. 
19,178. Opsnine Arr-TIGHT Cans, E. Schwedeler, 

London. 
19,179. Warre Leap Manvuracture, H. C. Woltereck, 


ndon. 
19,180. Execrric Heatina Com, R. Hacking, 

Londen. 
19,181. CoRonoGRaPH, M. Wildermann and R. L. Mond, 


naon. 
19,182. Compounps, F. Crane, London, 
Links, &c., F. Theile, 


19,188. Formina CHAIN 
London. 
er Cuars Link Propvuction, F. Theile, 


London. 
19,185. Actuatine Device of Hammers, F. Theile, 


mdon. 

19,186. Sreermnc of Vessets, G. P. Mitchener, 

ndor. 

19,187. Vatvus, R. Jones, London. 

19.188. ReGENERATIVE Furnace, 8. A. Johnson, 
London. 

19,189. Moutpine, M. F. M. Mulready, London. 

19,190. Boats, W. H. Feldon, London. 

19,191. AtTracHina PyeumaTic Tires, A. A. Furst, 
London. 

19,192. CicareTre Manuracture, G. F. Redfern.— 
(The Lorentz Cigarette Machine Company, United 
States.) 

19,198. Exatves, F. R. Simms, London. 

19,194. SeLr-actinc Dousse WHexL, R. 8S. Kaufmann, 
London. 
19,195. Securina CyciE Pepa Pins, J. Doherty, Bir- 

mingham. 

19,196. ConpEnsERS, E. Stephenson, London. 

19,197. Scshew Strup, &c., F. R. Brown, Gravesend. 

19,198. Pavition or Garpen Sxeiter, A. Welin, 


ndon. 
19,199. Sxats, W. E. C. Ellis, London. 
19,200. Euvusions, A. de Kunwald and A. Luez, 
Lond 
19,201. 


London. 

19, poo Sueet Printinc Macuines, T. R. Johnston, 

mdon. 

19,208. Boxes, V. 8. F. Wilson, London. 

19,204. Propucine Aromatic ALDEHYDES, H. E. New- 
ton.—( The Farben fabriken vormals Friedrich Bayer and 
Co., Germany ) 

19,205. Kwirg-cLEANING Devicnr, J. C. Richardson, 


on. 
Ve.tocirepE Dress Guarps, J. Harrington, 


mdon, 

19,206. YaRN Printine Apparatus, P, A. Newton.— 
(The Alexander Smith and Sons Carpet Company, 
Onited States.) 

19,207. Yarn Printina Apparatus, P. A. Newton.— 
(The Alexander Smith and Sons Carpet Company, 
United States.) 

PuorocrarHic foLvtTions, A. E. Wade, 


ion. 

19,209. WInDOW-REPAIRING ApPpaRaTvs, E. W. Harding, 
London. 

19,210. Cranks, C. R. Rivers, London. 

19,211. AuromaTic IentTIne Device, C. F. Nebendahl, 
London. 

19,212. Exastic Boor or SxHor Sores, E. Hammann, 

ondon. 
ge Packine for Srurrina Boxzs, ©. F. Kraut, 


mdon. 
19,214. Caps, A. Schmitz, London. 
19 _ Manvracture of Borrer, &c., W. Majert, 





on. 
19,216. Tawnina, R. Condy and A. Christen.—(J, Nuss- 
baumer, Austria) ~ 





19,219. A New Pozzuz,. T. Hooper,and 8... Moore, 
London. 
19,220. Means for TRansMission of Morton, I. Klein, 
naon. 
19,281. Sarery Vatves, C. M: Turrell and The Coventry: 


Motor Company, Ltd., London. 
19,222, Birp BatH,-P. é. Doring and.C. B. Winkel- 
mann, London. 


gun Courtine for Ratway Cars, L. M. Oroez, 
mdon. 

19,224. CLornes Hoipers, L. W. Adolfzen, London. 
19,225. Broom SPRAYING ATTACHMENT, H. F, Brockman, 


London. 
19,226. Rotary Borier Fiver Cieaner, R. G. Bidwell, 
mdon. 
a Bicycte Boats, J. T. Baker and C, Miler, 


ndon. 
ger Armours for Preumatic Tires, G. 8, Engle 
ndon. 
19,229. Exectric Rarway Systems, L. BE. Walkins 
and F. W. Dickinson, London. 
19,230. Exectrica Protection of Sarss, I. Freed, 


ndon. 
oro Preventine Borrie - REFILLING, M. Barci, 
mdon. 
19,232. Musica. Instruments, C. Knutsen, London. 
19,288. Musicat Instruments, C. Knutsen and C. 
Tinsley, London. 
19,284. MaxkinG Veuicte Brakes, F. Rittenhouse, 
London. 
19,235. VeLociprpEs, D, Marcus, London. 


20th August, 1897. 


19,286. Mrrnop of Emsossep Printine, H. Clifford, 
Brighton. 

19,237. Rattway Cyctg Lapet, T. Awdry, Corsham, 
Wiltshi e. 

19,288. Crock Casz, J. B. Rombach, London. 

19,289. Tires fur Cyctes and Vehicles, R. Alston, 


Ww. 
19,240. Maxine Suraicat Banpaces, A. Malpass, West 
Bromwic 
19,241. Bepsteap Top PrtLar Mount, A. H. Assiader, 
Birmingham. 
19,242. TaBtets for Apvertisine, J. C. Love, Glas- 


gow. 

a. Srup Hoxes for Sxirts, H. P. Ferroussat, 

mdon. 

19,244. WRappine up Art:cLzs, T. P. Martin and J. M. 
Simpson, Liverpool. 

19 245. Removine Liquip Impurities, A. B. Lennox, 
Newcastle-on-Tyne. 

19,246. WHEE. Cover for Ventcuzs, D. Collins, South- 


armpton. 
a Macuinery for Scovurrna Woot, J. Smith, 
lax. 


19,248. Baskets, F. Pearson, jun., Nottingham. 

19.249. Maxine Parciprrating Tanks, A. Fidler, Man- 
chester. 

19,250. Borrtz Brush Construction, W. F. Rigby, 
Sheffield. 

a WATER-TUBE Sorters, C. C. 8. Knap, Birming- 

an. 

19,252, Bevoiver Fire-arms, J. Carter, Birmingham. 

19,258. FrictionLess Sewer Biocks J. D. Muddiman, 
West Didsbury, near Manchester. 

19,254. Pweumatic Tires, T. W. Robertson, Belfast. 

19,255. Firtp and Opera GLassEs, - Barton, 


London. 

19,256. Process for Sizinc Yarn, W. Baldwin, Man- 
chester. 

oe. Raitway Wacons for Carriz, J. Williams, 


lasgow. 

19,258. SappLe Bars, J. Williams and C. Lawton, 
Wolverhampton. 

19,259, ExpLosive Cartripcss, L. Davies, Glasgow. 

19,260. BLeacuine Fasrics, W. Hadfield, J. J. Samner, 
and H. Hadfield, Manchester. 

19,261. Printinc Macuine Hanp-auarps, G. A. Pindar, 
Scarborough. 

19,262. Mzans for Fasric Manuracture, T. Bassett, 
London. 

19.268. Cycie Tor Cups, F. C. Miles, Salisbury. 

19,264. Vatves for Pyeumatic Tires, W. Brookes, 
Manchester. cy 

19,£65. Botrie Covers, J. Fish, Manchester. 

19,2€6. Cammngy Cows and VentTILators, W. Mitchell, 
Manchester. 

19,267. Manuracrurs of Overcoats, L. Mistovski, 
Manchester. 

19,268. Binpine Hat Brius, G. Worsley, J. Brelsford, 
A. E. Worsley, and F. Cree, fo Manch " 

19,269. Dyginc VeceTaBLe Fisres, J. O. Barlow, 


ochdale. 

19,270. Coonrse Burtprne Interiors, M. T. Wallace, 
London. 

19,271. ADVERTISING NovELTY, Gutberletand Schneider 
Manchester. 

19,272. Tose Jomntine, R. I. Roman, London. 

19,278. A New System <f Suet Roortne, L. Quoilin, 


London. 
a Pe Door Brace for CLrostne Doors, L. Frankl, 
ondon. 
— Rerricerators, EK. Willows and G. W. Lamb, 


mdon. 
19,276. Cyciists’ Back Support, J. A. McCandlish and 
R. W. Hutton, London. 
19,277. Water Taps, J. H. Austin, London. 
19,278. AnimaTED PuotuGrarHs, W. J. 
Birmingham, 
19,279. Cycore and Venicte Brakes, C. M. Linley, 


H. Jones, 


mdaon. 

19,280. Drivinac Gear for Bicycies, C. M. Linley, 
ndon. 

19,281. Day Houses for Lumper, C. J. Bergstrim, 
mdon. 

19,282. SurraBLe Gearine for Cycies, 8. H. Crocker, 


on. 

19,288. Frames for Ve.ociprpes, P. L. Renouf, 
London. 
19,284. CarsponisaTIon of Szwace Martrer, W. H. 
Bowers, London. 

19 285. Casement Lock-rastener, H. 8. Westley, 


mdon. 
19,286. Inpicators for Use on SunsHapss, 8. Learoyd, 


ndon. 
19 287. Trape Marks for Sunsnapes, 8. Learoyd, 
London. 
a Lazets for Umprecia Frames, 8. Learoyd, 


ndon. 
19,289. E.ectric Lamps, J. Sheehan and G. T. Hutchi- 
son, Londén: 
19,290. REcorpina Race Time, EB. L. B. Hill, and W. 
T. Lucy, Lon 
19 891. Bicycte Steerina Apparatus, OC. J. Taylor, 


London. 
1998, Sroprina the Escape of Arr, J. L. L’Héretirr, 
ndon. 
19,298. ies Sranpvs, H. H. Lake.—(S. Elliott, United 
States. f 
19,294. Heatina Drum for Lamps, R. C. White, 
London. 


19,295. Grates, M. F. M. Mulready, London. 

19,296. Traps, W. Hall, London. 

19,297. NAMEPLATE Manuracture, L. E. Granichstad- 
ten, London. 

ag ven Stass or Tires, J. Rule and E. Butson, 


mdon. 

19,299. Srirrentnc Fasrics, G. C. Dymond.—(z. K. 
Warren, United States.) 

19.800. Locxina Apparatus for Cycizs, C. A. Lowe, 


London. 
19,301. ArrntraL Macuinegs, H. 8. Manchester. 
19,302. Ovens for Frrtne Porrers’ Warg, M.G. Malpass, 


B 


‘irmingham. 

19,808. ll ata Furnaces, W. Preston, 
verpool, 

r= Hat Houptna Devices, R. Pieshergen, 
vi 

19,805. Surraces, H. 8. Childe and A. H. 
Smith, 
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ma s0n. Sepeoee Poucnes, F. Cantelo and G. Davis, 
10,807. Execrric Arc Lamps, F. 8. Worsley, 
19,808. Iscanwpescent Gas Lamps, E. M. White, 
ee Ta-LeaF Routine Macuinas, N. W. H. Sharpe, 
19, nel Tareapinac Sewinc Macutyes, W. Kappler, 


19,311. Sappig, F. X. Hoffmann, London. 
19,312. Horsesuox, J. Melder and J. Schnitz, 


19,318. Treatinc, &c, Fisrovs States, H. Wolff, 


19,814. Locks, R. BE. Wickes, London. 
19,315. Wuexis, T, W. Barber, London. 
19,8 816. Reversine Guin B. E Willtameon and C. Ham- 


19, "317. Puowocrapss, F. W. Baynes, London. 
19, 318. Comprna Woot, J. Dejanghe, London. 
19,819. Geweratina Gases, BE. Barnard, Christchurch, 


‘am 

19, a. ReversIEte WATER-SPRAY Nozziz, R. Neuber, 
mdon. 

19,321. Pwgumatic Tire Covers, W. Tattersall, 
London, 


Qlst August, 1897 


19,822. Tires for Venicues, W. micidhoiiai London. 
19,823. sae Macuine, 8. 8. Partridge, Kidder- 


Fasrentnc Metat Covers, H. W. Heuer, 
erhampton. 
a > ey Harn Fasteners, P. and M. Hargreaves, 


19,826. Cycres, P. and M. Hargreaves, Halif +x. 
19,327. Tor Gare fo for FooTpaL. Boots, 8. H. Pope, 
Manchester. 
19,328. Wueets, W. Ives, Halifax. 
=e $29. Securtnc Hanpie Bars of Cycues to Srems, 
~ ome J..W. Hinton, and W. E. Gregg, Birming- 


ham 

19,830. “ groppers, T. M. Tennan Glas, 

19, "381. CvCLE-DRIVING Gear, J. Wylie il H. O'Neill, 

ow. 
19,382. Mopavuarps, G, Wiltshire, Liverpool. 
19,888. Szcorina Pumps to CycLe Frame, G, Wiltshire, 
iverpool. 

19,834. ‘TeLePHonr, R. Johnstone, London. 

19, $85. Breaxinc Down Apparatus, W. G. Gass, 
Manchester. 

19,836. Cvcies, W. Starley, London. 

19,887. LooKING-GLASS Comprnation, W. Henry, 
Gravesend. 

19, eee cance Siac from Furnaces, J. Riley, 


ret 
— eGnaR Cases for Bicycies, L. E. Mohr, Birming- 
19,840, Serxxs, &ec., T. F. Simpson and G. W. Willis, 
a a for Saurriine Carbs, BE. Kemper, 
19,842. Promotinac Muscutar DeveLopment, E. 
Bandow, Manchester. 
19,848. Makino Bricks, W. Johnson and F. Woodhead, 
19,844. “Liquip Comroartion, T. and G. H. Swift, 
Hebburn-on- -Tyne, Durham. 
19, | em, Recepracte for Burrer, H. RB. Phillips, 
m 
19,846. Poxeene Taste, P. R. J. Willis.—(0. C. Beloin, 
United States. 
19,347. Burwers for Gas Stoves, &c., R. B. Main, 
G Ww, 
19,348. Maxina Frames for Bicyoxes, H. A. Fardell, 
London. 2 
16.849. Lasta, J. W. Thompson and J. M. Herman, 
London. 
19,850. InK-we_t and Pesnotper, W. B. North, 
Loadon. 
19,351. Waton Hotper, W. Green, London. 
19,852. Manuracture of Merauuic Bais, A. Lee, 
Nheffield. 
19, ences Waist Fasrenines for Dresses, M. M. Porter, 
19,854. ‘Buanuns; W. bg Sugg, London. 
19,355. Br me T. R. Marsden and Platt Bros. and 
Co. iden 
19, i, Laem, A. E. E. Cantley and E. Spriogborn, 
Ley’ 
19,357. Breaps, &c., H. Higgins, London. 
19, pu Grinpina Cycie Frames, H. J, Mellers, 
mn 
19, ‘poe artscmue Exastic Tires to Rims, R, .Btone, 
Ss Nomen Piates for Street Doors, J. Keylock, 
19, — Maruon of Jomrinc Tunes, G. H. Congdon, 
19, poo a Burner, H. 8. Jones.—(Z. Durra, 
Be 
19,868. CLrockwork, G. C. Dymond.—{J. C. Bauer, 
Germany.) 
19, ye — BORDER JACQUARDS, F, Lancashire, Man- 
ag Cuatns, F, W. Schroeder and I. Lazarus, 
ag Waronise Macnine for Gram, A. Castenhoiz, 
19,867. — Garpeners’ Brooms, C. E. Haydon, 
mdon. 
19,368. Wasuine, &c., of Lapres’ Harr, A. Steer, 
on. 
Lone Preces of Emsroipery, J. Kauffmann, 
naon, 
19,870. Srsam Conpenstna Apparatus, M. Crawford, 
London. 
19,871. Enornes for Motor Cars, M. Crawford, 
London. 
19,872, Firrertnc Apparatus, A. J. Boult.—(P. 
Muratel, France.) 
19 a, Pygvumatic Tires, 8S. Lee and J. Hubbard, 
mdon. 
19, —— Mautine Grary, J. Sleeman and 8. White, 
19,375. Sorry of Liquips, R. T. Preston and W. Way- 
19, 876. ob ag Furniture, R. Haddan.—(k. P. Marques, 
a OscILLaTING OaR-Lock, W. J. Chapman, 
19, — ArmouRED Bicycte Tier, B. Langridge, 


19,879. HANDLES, T. Young, London. 
19,880. Conpurrs for CABLE TRAMWAYS, W. Griffiths, 


don. 
19,381. 
von ae ag ae ga T. Fischer, M. 


19,882. an 
London. 
19,888. fate, A. E. Parnacott, London. 
19, 384. —— Bat MANUFACTURE,” A. Johnson, 
19,885. tena Sranps, F. A. Smith, London. 
19,386. SHurries for Looms, H. H. Lake.—(F. D. 
Acrua, Italy.) 
28rd August, 1897. 
19,387. Tupes for Borers, H. Smith and J. Dickson, 
Bheffield. 
19,888. Crore Rims, E. E. Preston and C. E. Sibson, 
cester. 
—_—- Sranp for Umpre.xas, F, J. Palmer, Sholing, 
19, rae Borruixa AERATED Water, J. P. Jackson, 
19, 301. Tor CurPs for Bicyoies, R. E. Duffill, Birming 


19,892. Brackets to Hoxp_Cyciz Lamps, R, E, Duffi 
Birmingham, 7 ee ee 


SPeakina APPARATUS for Puonoarapus, P. 
R. Kohn, and I. 


London. 
INFLATABLE TUBULAR Rixos, F, Wynne, 





a 


19,893. Yann Fossuine Apparatvs, E. R. Farnsworth, 
10,804, Tomacoo W. A. and H. J. Miillenbach, 


and C. J. Thewald, ; 

ues. Criosep Tor Fryers, G. Purdy and C. Purchon, 

19,396. Ziozac Com Sprinc Treg, J. W. Carmichael, 
Workington, Cumberland. 

wy ohne Prorscrine Hat-rmx Pomrs, J. H. James, 


19,898, Srir-cvoswo Unasutas, B. Scherff and F. 


19 399. Gas R. W. McDonald, London, 
“= Construction of Trres for Cycuzs, A. Guild, 


ig Hope Coe in Compasses, L. Conway and 
19,402. Factz Trar-orr Envetorz, W. Henry, 
Gravesend. 


19,408. Execrric Traction, E. Wright, Birmingham. 
19, 404. Snips’ ComPaRTMENT InpicaTorR, M. R. Lisbia, 


London. 
19,405. Hypro-extTractor, A. Cottier and J. Jacquetin, 
19,406. Cuest Expanpina InstRuMENT, B. Back, 


19,407. Fire Grates, P. F. van der Gucht and A. 
Kreps, Brussels. 

19,408. Painting Macuive Roiiers, G. Schumacher 
and ©. Macintosh and Co., Ltd., Manchester. 

19,409. PwEuMATIC Tires, H. Easton, Teddin; a 

19,410. Strttace Connector, F. W. eg gor’ 

19. ae Strorine duerriaee. Gas, H. J and The 
pe — Falls Acetylene Gas Machine Company, Ld. 

mdon. 

19,412. Burwp Rotiers, T. Schiermann, London. 

19, 418. SPRING a Ww. C. Le mad Surbiton Hill. 

19, 414. Borrizs, A. Plath, 

19, 415. Pweouatic Tree for Orenas M. 8. Smith, 


Lon 

19,416. Meratiic Packina, C. A. Allison.—(J. 7. N. 
Angell, United States.) 

19,417. SHoes and Boots, E. Edwards.(C. Hahn, 


Germany.) 
i Manovracture of Martcues, 8. and I. Neuburg, 
ndon. 
19,419. Hotper for Continvous Papers, F. van Roy, 
on. 
6 Maxine Acoustic Sienats, F. J. Jervis-Smith, 


ndon. 

19,421. Frinces and Borpers, C. K. Mills.—(Woll- 
waarenfabrik Mercur, Germany.) 

19,422. Reuezpy for Sore Skin, 5 B. Okic, London. 

19,423. Forceps for EXTRACTING TEETH, Cc. E. 8. Phillips, 
London. 

19,424. Evecrricat Grow Lawp, W. Nernst, London. 

19,425. Five Toor Comps, L. Bollé, Liverpool. 

19,426. SreRiLisinc WATER, J. Desmarour, London. 

19, Ait, ApPawarce for Dryine Tea, 8. C. Davidson, 


19,428. Divipine Apparatus, A. Lejeune, London. 
19,429, Manuractore of Restnovus Soap, F. Arledter, 


19,430. Reconpino Meszaces, G. E. Alce, London, 
19, 431. Execreic Lamps, F: G. W. J. Adams, London 
19, 432. Curtine the Terra of WHeE«zs, J. R. Vellacott, 


19,488. Trnes, E. Donahue, London. 
19,484. Vevocipepes, G. Townsend, ‘London. 
— Vatve for Przumatic Tires, A. I. McOullah, 


on. 
19,436. Locx-nuts, G. A. Bolton, London. 
19, "pony INCANDESCENT Gas MAnTLEs, A. A. Fltirscheim, 
19,438, ae Suampoorne Apparatus, H. Donath, 
London. 
19,489. Fiurp Pressure Vatves, H. Jacob, London, 
19,440. Foop for Horses, W. Townsend, London. 
19,441. Tap for Jars, V. Perrett, London. 
19,442. TreaTING Oxyorn, J. Y. Johpson.—{C. and F, 
Bartelt, Germany.) 
19, i ~ aaemied W. H. Spiller and W. T. Pearce, 


19,444. ‘Cmares, J. W. Mackenzie.(C. W. Levalley, 
United States. ) 

19,445. ErecrricaL Eweroy, H. H. Lake.—(@. Grassi 
and D. Civita, Italy.) 

19,446. Frezzinc Meat, H. Grono and H. Pateson, 


London. 

19}447. Pweumatio Trres, W. C. Young, London 

19,448, Spinnina Macuingry, J. C. Fell. 
homme. Jils, Belgium.) 

19,449. Merat Cramps, H. Wollheim, London. 

19, 460. Bi Stow Compustion Stoves, F. ©. Peecock, 

on 

10,451. Frooversn Rissep Mera Prates, A. Weinlig, 

London. 


wd. Fort- 


24th August, 1897. 


19,452. Kwirtina Macuines, A. White and D. F. 
Sullivan, London. 

19,453. Lear-TuRNERS for Music, G. R. Davies, Lea- 
mington-Spa. 

19,454. Mera Larus, D. B. Hilton, London. 

19,455. Biovo.es, J. H. Eickershoff, London. 

19,456. Lessentne Vipration, N. x. Mountford and E. 
Richardson, ERK 

19,457. Drive Cuarm, W. J. Fieldhouse and J. Hadley, 
Birmingham. 

bg eet VaLveEs and Lavatory Prrrmos, M. J. Adams, 


19,459. Lerren-poxes, A. W. Meller, Birming 
19, 460. Crornes Horsg and Coar Ratt, G. Pickup, 


ington. 
19,461. Brarincs for RoTary Suarts, R. Robinson, 
Manchester. 

— Harpenine Sree. Rives, M. Corby, Birming- 


19,468. Bicvoue Hawpus, I. Cohen and F. R. Baker, 
Birmingham. 
— BicycLe Hawpues, I. Cohen and F. R. Baker, 


irmingham. 
19,465. Lastrnc Macuines, A. G. Brookes.—(Z. F. 


Grandy, United States. 
19,466. CYCLE Sreps, A. E. W. Perce 4 
19,467. VEHICLE WHEEL, W. P. Bath. 
19,468. Apparatus for Waspine Coat, e Turnbull, 


19,409. 1 Lawp or Warer Vesset, G. Cartmell, White- 


19,470. WIRE Heaps, J. A. Seoeswnet, Bradford. 
19, 471, Rake, A. Brockhues, Col 
19,472. APPARATUS for SERPENTINE Dawoms, T. Vernici, 


Cologne. 
19, = Fastenina for Sarety Lamps, W. Reinhard, 
19,474. Puovecearuss Cameras, P. K. Stern, London. 
19,476, Re — for Stream Enorves, R. Wilby, 
udders 
19,476. aoe for Bicyores and Venicies, B. J. 
ey, aburgh. 
19,477. CrusHine Macuiyeg, T. L. and T. J. Sturtevant, 
Glasgow. 
19,478. Ri«s for Woexts of Cycizs, H. W. Ludlow, 
19,479. SUPPORTING Suarts, W. Stanley and F. Darling- 
ton, Glasgow. 
19,480. AMALGAMATING Pan, E. H. T. Plant and 8. 
Dellow, Glasgow. 
19, 3 Tires for Cycixs and Carriaces, B. J. Maloney, 
19,482. Maxine Drivine Betts, B. and W. Foster, 
19,483. Jursarmme Motion, H. R. Romney and C. 
19,484. Born aases Macuinery, J. R. Lofthouse, 
19,485. Poerewn-7mzine Boarp, C. A. Gyllencreutz, 


Rhyl. 
19,486. CoursE Finptr for Bap Srzerina, L. P. Nelson, 


ae ee ae 
19,489. Exprocation for Nevrarcu, I. RB. Canham. 

Norwich. 

19,490. Drymxc Krys, G. Déliner, London. 
ort Horss Coiiars, W. E. Apps, London, 
19,492. Hanpiz Bars for Veocirepes, E. M. Butler, 
19,493. Manuracture of Piatz Grass, C. C. Hartung, 
19,494. Woo. Wasnine Composition, A. Cawood, 
19,495. AncHors, D. Hoyt, W. F. Oatman, and H. D. 

H Birmin 


19,496. SHow Cases, F. and E. Maund, London. 
19.497. Compounps for Sweerenine, HE. R. Savigny, 


19,498. Corovnina Marrens, T. R. Shillito—(J. 2. 

igy and Co., Switzerland.) 
a Borris oe A. J. Boult.—(D. T. Phillips, 
19,500. Dompmne Tray and Eca-tester, H. 0. Timms, 
19,501. H. Sexton and Sons, Ltd., and J. H. 


19,502. PreumMatic —_ M. M. sau, London. 
19,503. Cameras, A. J. Bolt "Bruns, United 


‘States, 
a PRESERVATION of ;Propuce, F. A, Furlonge, 
mdon. 
19,505. PREVENTING DaMAcE to Hats, C. E. Smith, 


London. 
19,506. Execrric Arc Lamps, D. Loch and A. Dalziel, 
"| 19,507. Tras for Wurets of Venicies, 8. V. Galley, 
19,508, Cyctes, H. Daniel, London. 
19,509. Jues, L. Cohn, London. 
19,510. Manuracture of VzsseL Covers, 0. March, 
London. 
19,511. Macurvery for Wrappina Soap, J. Watson, 
on. 
19,512. Carsrpes J. W. Keneval, C. A. Spofford, and J. 
H. M London. 
er Cisterns, W. R. and J. J. Rawlings, 
19.514. Drivinec Cain Sipe Puarss, A. Eadie, 
Birmingham. 
19,515. Cycte Brakes, H. Salsb 
19, 516. aay for BrvERAG mg ie Pompe —(B. Amos, 
witzer' 
19, jpeg Crapies and Basy Carriaczs, C. F. Nilson, 
19,518. Rodeinde Lamps, T. Spencer, London, 
19,519. Cycie Sorports, G. Scopes, Londoa. 
19, 1520. MANUFACTUKE Of Garters, A. Stissermann, 
mndon. 
19.521. Tires, P. Jensen.—(@. Podoli, H. W. Theis, C. 
J. Fox, and D, H. May, United States, 
19,522. Ciearetre Maxrine, G. H. Hi'gartner and W. 
H. Walker, London. 
19, gs Escape Construction, W. E. Wabnitz, 
mdon. 
19,524. Axies, B. F, Westmoreland and R H. Babing- 
ton, London. 
— Garven Toots, E. O. and E. L. Simmons, 
mdon. 
19,526. Fastenges for Sash Corps, L. W. Crouch, 
London. 
19,527. ComprneD UMBRELLA and Canx, J. H. Nolan, 
London. 
19,528. Gripprna Uppers of Boots, A. E. Stirckler, 
London. 
— Imrratina Fancy Sritcurs, G. Benson, Bel- 
asi 
=. 5 Lamp, G. F, Redfern.—{B. Ternstrim, 
ance.) « 
19,581. Bust Hotper and Sas Banpacg, A. Fleischer, 
London. « 
19, povhens Cuatn for Bicvcrss, J. Haider, 
lon, = 
19,588. Motors, H. J. Haddan.—(C. Heinle and H. 
Wegelin, Germany. 
19,584. Motor Sra H. J. Haddan.—{C. Heinle and 
i. Wegelin, Germany. 
19, ‘oo Ponce Be a acHINEs, A. and J. B. Bastie, 
19, — ACETYLENE Gas Stoves, F. P. J. Ackermann, 
2. 
19, fr, Brome and Twistine Frames, L. E. Gillon, 
on. 
19,538. Dress Suspenpers, 8. Wolff, J. Baad, and H. 
Christian London. 
19,589. Burton Hoiper, A. M. Maude, London. 
19,540. Corkscrew, E. Hamm: a oo 
19, 541. Motor Car Drivine Gear, C. D. Abel.—(The 
Gasmotoren Fabrik Dew Germany. ) 
19,542. Roorina TILES, J..§. Mason and W. H. Hardy, 
London. 
19,543. Prawovons Bile C. V. Burton, London. 
19, 544. Fountain Pens, W. W. Stewart, London. 
19. ~~ A New Toxacco Pipe, - Phillips and J. Allen, 
19,546. Macurnery for Swacine, A, J. Morse, 
ndon. 
19,547. Macuinery for Swaaine, A. J. Morse, 
mdon. 
19,548. Pneumatic Tires for Vexic A. 
London. om oom, 
19,549. Spgep Inpicators, W. 8. Scales, London. 
19, 550. Boors, J, E. Kennedy, London. 
19, 551. Gass Biowers’ OULDS, M. J. Owens, 
London. 
19,552. Grips for Hanpuzs of Too.s, K. H. Granger, 
on. 
19, po Mortons for Spinntnc Macuines, F. Lacey, 
ndon. 
19,554. CHAtNLEss Drivinc Gezar, W. Auerbach, 
London. te 
19,555. Stoves, H. H. Lake.—(H. de W. Sawyer, United 
Braves.) 
yoann ozztes for Hose Pier, W. J. Richard, 
19,557. Cian, 0. C. nets, C. Zerygiewicz, and C. 
19,558. Caeeae * Ccheinde, H. Sefton -Jones.(A. 
Kirec irechberg, German = 
19,559. CycLometers, G. C. Dymond.—(L. J. Burdick, 
Onited States.) 
19,560. CLeanine TeETH, J. Fleming, London, 
19, =. Cycte SpPEeEp inpsoatone” F. H. Seddon, 
19,502 oe Borries, T. Ryan, jun., and J. W. 


Liverpool. 
10,8085. . Wants, C. E. Hickmann, London. 
19,564. Brakes for VEHICLEs, E. P. L. Hardy, Liver- 


pool. 
19,565. ie and Cicarette Ho.prrs, D. Schwab, 
ver; 
19,566. E. W. Habermaas, London. 

19,507. Fos and SwitcH APPARATUS, G. W. Partridge, 
1 ene Printine Macuivery, F, D. Belknap, 


on. 
25th August, 1897. 
eee Ve.ocirepE. Drivinc CHatns, BE. A. Allen, 


wee. Constructina CycLe Frames, H. W. Veal, 
ilston. 
ig Printers’ Type, J. Grant and G. C. Rothery, 


19,572. ‘Maven, G. Hookham, London. 
19, 578. Exectric TRAMCAR Apparatos, A. Sowden, 


19,574. CARRIER ATTACHMENT for Croizs, R. Dunnett, 
19,575. HorsesHor Repairs, B. R. Jobling, Wallsend, 
Northumberland. ‘ 


19,576. Horszsnogs, B. L. Morton, Liverpool. 
19, 577. SrzaM GENERATORS, oe Wilke, Liverpool. 
19, 578, Wartcuss, 8. J. Mi Liverpool. 
r and J. E. Cooper, 





gm Sart Loosener, J. Taylor, Workington, Cum. 
19,581. Pisron-rop Pacxina, R. Tonge and J. Butter. 


19,588, Hanpixs for SHovets, &c., J. Potts, Birming- 
19,584. Guttey Trap for Waste Water, W. Boydell, 


aie seems Been. ns, J. Tells, ogo, 


10,867. Li ae AL Floteher London. 
588. SHUTTLE Gu ‘aps for Looms, J. Grayson, Man. 


—_— Waueeis for Venicies, W. J. Bee, Southamp. 
19,590. Treatment of Oxipz oi Inon, F. M. Mooney, 
ge a 
—_ TReatina Yarns, E. Laube and H. 

fin Resch, 
19,598. ‘Application withdrawn. 
19,594. STEaM ee. A. Morrison, G 
19, ee Dees Wuexts, J. G. Hirst and A. C. oskins, 
19,596. ApsusTABLE Rartway Burrers, W. 8. Laycock, 

Bheffield. 


was Drive Cuains, B, T. Hamilton, Crayford, 

en 

19,598. ApsusTABLE Bar for Bicyotzs, C, Moseley, 
Sheffield. 


ComprinaTion Fotpina Sroots, A, McKay, 


19,599. Sprinc Batance Tevescoric Support, H. A, 
Harman, uthsea, 
19,600. PerperuaL Moror, E. Scholey, Nova Scotia, 
a. 
oo Gas Lamps or Burners, A. T. M. Johnson, 


ion. 
19,602. Cyoues. J. Ricketts, London. 
ae Rar Jomrt FasTenines, ‘4 R. A. Whits, 


19,604. Brusn, R. Singer, London. 
19,605. Suppiyina Enps of BILLIARD Curs, G. Wolff, 


irmingham. 
= Bioycizs, F. M.jWakeham.—{@. A. Philipon, 
eru. 
19,607. Drivine Cuarns, F., M. Wakeham.—{@. A. Phili- 
pon, Peru. 
— Lirter for Remover Tires, T. Charnock, 


on. 

19,609. PepgsTaL Brarrnas for Waaons, 8S. Osborn, 
Sheffield. 

19,610.. Tuninc Wepoe for Pianorort#s, J. E. Wilkin. 


son, don. 
— Om and Gas Sroves, F. Rippingille, 


mdon. 
19,612. Lamps, H. Lucas, London, . 
19,618. Pins, R. Rees, London. 
19, ela. Batteries, T. Scott- and H. Hankins, 
mn 
19,615. Gus, O. Miinsterberg, London, 
19, 616. MoToR Cars, J. Foe gor London. 
“y ‘617. Paint, 9 bag 
9,618. Ovens, F. Smith, Gace 
18 6:9. BicyoLe Pomsaren br R. Goodson, London. 
19,620. Fronas, E. F. Stimson, London. 
19, 621. ELEcTRO-TYPING, E. F. Stimson, London. 
19, 622. Dyz-sturrs, H, E. Newton, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 





581,820, Rortinc: Mitt ror Rona ovr Fire 
Branxs, & &c., W. Gross, Ehringhausen, Germany.— 
Filed February 24th, 1896. 

Claim.—In a rulling mill for rolling out ae and 








other workpieces the combination of a firmly - 
supported driven upper roller a, roller sliding 
[$81,620] 
SE ee 


eurvingnt h carrying a matrix, 
a’ cat ye =e and fro beneath the a 
paliee, —— weis pieces i 7’ secured to 
said carriages borg supporting said 
carriages, ee ny as described. 
564,006. - Process or DeGEeRMINATING CEREALS, J. 
F. and R. T. Gent, Indianapolis, Ind. — Filed 
August 21st, 1896. 

Claim.—{1) The method hereinbefore described ot 
treating , consisting in first 
or the same, and then subjecting the 
material to a heated revolving roll or cylinder for 
separating the germs from the starchy and glutinous 






ANNAN 





SOOO 


starchy and 


581,967. Ceaetreaen Suovet, W. H. Traphagen, 
Rockford, 1u.—Filed March 11th, 1896. 

Claim.—In a cultivator, the combination 

standard having a semicircular recess near its lower 

end, a shovel having a bracket secured to its rear face 

















uth 
19,487. Hanpie Bar, H. J. B. Holland and J, 
= siieilliatinte 


19, 579, Venicites, W. J. 
Stockton-on-Tees, 





19,582. RONING or POLISHING MacHINEs, W. E. Baker, 


means for - 
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THE ECONOMICAL DRIVING AND FIRING OF 
THE LOCOMOTIVE ENGINE. 
By Mr. R. M. DEgEtey. 

Tux steady and remarkable growth which has taken 
place in the volume of passenger and other traffic, especi- 
ally on the railways connecting the great centres of 
population and commercial activity, rendered it 
economically possible to run express trains, at 
high speeds, on most of the trunk lines. Such trains are 
booked to run throughout the year, in all weathers, and 
are expected to maintain between fifty and fifty-five 
miles per hour on the av for distances of 100 to 150 
miles without a stop, and this even when their weight 
exceeds 800 tons. There are few who will dispute the 
contention that the locomotives which are doing this 
work with such commendable ity must not only 
be well designed, but must be skilfully worked. 

With the travelling public no doubt the most important 
points are 8 and punctuality. The locomotive super- 
intendent, however, must take especial note of the 
durability of his engineg, their consumption of coal and 
water, and build only such locomotives as give satis- 
faction all round. Although from the point of view of 
economy of fuel and water, the results obtained depend 
largely upon the skill with which the locomotive is 
designed, the conga ge different economies obtained by 
different drivers with similar engines show that very 
much also depends upon the skill with which the fire, &c., 
is managed. Thus, when there are several locomotives 
of the same build, working the same set of trains, the 
fuel burned per mile by different men often varies as 
much as 80 per cent. This is equally true of passenger, 
goods, and mineral trains, even when the drivers are old 
experienced hands. 

These variations are entirely the result of the methods 
of firing and working adopted; for however careful a 
driver may be to avoid all obvious sources of waste, his 
coal consumption will be heavy unless he takes proper 
advantage of the appliances which have been put into his 
hands to enable him to avoid the less obvious, but often 
more serious, sources of loss. 

We shall not be wide of the mark if we take it that, 
at the present moment, the few men who obtain really 
good results do so rather by the teaching of experience 
than from a knowledge of the conditions which should 
obtain in the cylinders, boiler, and fire-box when run- 
ning. One consequence of this is that, owing to the fact 
that locomotives have pronounced individual peculiarities, 
the methods of working which may be most suitable 
with one engine may be quite unsuited to another; and 
the drivers are, unfortunately, seldom able at once to 
alter their methods to meet the altered conditions a 
change of engines entails. 

The building of numerous distinct types of locomotives 
must, therefore, be avoided; for it often takes years for 
the men to become accustomed to innovations, even 
though they may be good ones.. The only remedy for 
this condition of affairs is the instruction of drivers, fire- 
men, and cleaners, in the principles which really underlie 
the working of the locomotive engine, for when once a 
man knows the exact conditions which give the greatest 
economy, he may be expected soon to learn to work in 
such a manner as to meet the idiosyncrasies of his engine. 

The magnitude of the loss resulting mainly from bad 
firing will be seen when we remember that the train 
miles worked by locomotives in the United Kingdom 
during 1896 amounted to about 350,000,000. With coal 
at 7s. 3d. per ton on the average, and taking 60]b. per 
train mile as the mean consumption, we find that coal 
forlcc>motive purposes costs the railway companies about 
£3,400,000 for the year. 

In view of the fact that express passenger engines 
during fine weather often consume but 201b. of coal per 
mile, the mean figure taken for this value may seem 
high. It, however, includes coal burned by light engines, 
shunting engines, pilot engines, ballast engines, &c., with 
which the waste is always very considerable. 

Of the coal burned, at least 10 per “ent. is lost by 
unskilful firing. In this one item alone a better know- 
ledge of scientific principles, only to be imparted in 
proper technical schools, would at this estimate save the 
railways £340,000 per annum. The question which 
naturally arises in the mind is whether it is well to be 
content to take on young men of from 18 to 20 years 
of age, allow them to spend a few years as cleaners 
without noting whether they obtain an elementary 
knowledge of the principles of fuel combustion, pass 
them on to the foot-plate as firemen, and finally make 
drivers of the pick of them. In the early stages there is 
10 reason why they should not be expected to acquire a 
little knowledge concerning the scientific principles 
upon which the economy of the locomotive depends. 
But it seems certain that for many years individual 
effort will have to be relied upon for the dissemination 
of knowledge. 

Although the subject of economical firing is one of 
no great difficulty, and may be brought within the 
gtasp of any man of ordinary intelligence, it does not 
seem to have engaged the close attention of practical 
men. At any rate, there are few, if any, sources which a 
driver or fireman can consult where the subject is treated 
11a simple and practical manner. I therefore purpose 
giving an outline of those points which experience has 
led me to regard as of importance to the driver and fire- 
man of the Ccmidites engine ; not only with a view to 
assist those who have not considered the matter from a 
theoretical point of view, but also in the hope that it 
May cause more attention to be paid to the subject 

y teachers of elementary science in technical schools 
and Board Schools. Although I shall only consider the 
question from the point of view of the locomotive driver, 
it is well to remember that the methods of firing which give 
the best results, in the case of locomotive engines, also 
‘nswer most satisfactorily for stationary boilers. 

In dealing with the various points which affect the 
$conomical working of the locomotive engine, it will be 





well to consider, first, the 
rated; thirdly, the fire grate on which the fuel is burned ; 


and, finally, the blast-pipe, and the proper method of 


manipulating the regulator, dampers, &c. 

The great majority of locomotive engines in this coun- 
try are either ted. i 
some contrivance which gives an almost 
distribution of steam. It not only enables the engine to 
be reversed, but places in the 
means of using his steam expansively. But increased 
expansion in the cylinder means a mean 
_ on the piston and a reduction of power. 

o meet this, high pressures are employed in large 
cylinders with excellent results. But as the gear is 
notched up, the ease with which the steam can get into 
and out of the cylinder is greatly reduced. Thus at very 
low speeds a di shows the points of admission, 
cut-off, closure and release, very distinctly, but at higher 
speeds not only are these points rounded off and indistinct, 
but the mean pressure is much reduced. Within reason- 
able limits the wire-drawing to which this is due is an 
advantage, for its practical effect is to increase the rate 
of expansion, and therefore the economy also. As the 
position of mid-gear is approached, however, the loss by 
wire-drawing becomes so great that it neutralises the 
economy resulting from increased expansion, and loss 
may be incurred. 

Economy also results from the fact that the throttling 


of the exhaust enables the piston to trap a considerable 


volume of steam in the cylinder, and compress it up to 
the boiler pressure before the admission port is opened. 
This acts as an effective cushion to the moving parts, and 
reduces greatly the clearance losses. As far as economy 
in the use of steam is concerned, there is really little if 
anything to be gained by notching up too closely, and 
this need not be done, for the power of the engine can 
be regulated by closing or opening the regulator valve. 
Indeed, a better effect on the fire is often obtained by 
closing the regulator a little and throwing the gear for- 
ward somewhat. Compounding and other devices have 
been tried with a view to increased economy in the use 
of steam, but it is doubtful whether results have yet been 
obtained which justify the additional complication and 
expense. 

The most important point in connection with the 
engine proper is its lubrication. For the cylinders, 
mixed mineral and fatty oils have been found most suit- 
able. However, although the life of the moving parts 
and bearings of the locomotive is largely dependent upon 
the regularity and care with which they are oiled, and the 
quality of the lubricant used, the actual value of the 
frictional resistances depend most upon the position of 
the oil ways, and the manner in which the liquid or grease 
is applied to the bearing. Rapid wear, of course, results 
in leaky valves and pistons, which, however, should be 
easily detected by the driver and put right without delay 
in the shed. 

But it is to the boiler that the greatest attention should 
be directed, for sooty and leaky tubes and collections of 
scale result in at waste. In our modern express 
engine the tubes rarely exceed 1fin. diameter, and are so 
numerous that they give a heating surface of from 1000 
to 1200 square feet. A thin layer of soot over sucha 
surface shields the copper from the hot gases, and 
seriously impedes the passage of heat from the products 
of combustion to the walls of the tubes. In his stationary 


engine economiser, Green meets this difficulty by using 
scrapers which automatically and continuously pass ae 
e rate 0 


the tubes and rub off the soot. Fortunately 
flow of the gases through the tubes is so rapid that they 
do not pass in direct lines along them, but in sinuous 
curves. All the gas is therefore brought well in con- 


tact with the metallic surfaces, and deflectors in the form 


of spiral plates, &c., are unneces: To keep the sur- 
faces of the tubes clean and enable the heat to flow freely 


into the water, the tubes and fire-box must be wreeey 


brushed and cleaned—the tubes after each trip. Thic 
scale on the tubes, &c., is also a source of much waste 
and damage to the boiler. It prevents the ready passage 
of the heat from the metal to the water, the tubes become 
unduly heated, and by their excessive expansion strain the 
boiler, and corrosion is set up at the weak points. The 
best remedy for this is frequent washing out. When the 
scale is very hard and thick, it is well, if there is time 
between the trips, to allow the boiler to cool properly, to 
run out the water in which the scale-forming salts is 
concentrated, every two or three days; refill the boiler 
with clean water and wash out the scale every six or eight 
days; this prevents the undue concentration of sulphates, 
&c., in the boiler, softens the scale, and prevents priming. 
As dissolved sulphates, whether scale-forming or not, 
increase in quantity owing to the production of steam, 
the water ceases to boil freely, bubbles form, and bursting, 
throw up a fine spray, a large portion of which is carried 
into the steam pipe, and y the water primes, 7.e., 
rises like boiling milk. This occurs with both hard and 
soft water if soluble sulphates be present in any great 
quantity ; the only remedy other than softening the water 
is frequent washing out. 

Locomotive boilers are generally worked so heavily 
that the steam is more or less damp or wet with spray— 
not a mist, be it understood, condensed upon dust 
particles, but actual spray thrown from the water. On 
this account trial trips made to ascertain the evaporative 
efficiency of locomotive boilers should be carried out 
with clean water; and even when this has been done 
if must not be assumed that all the water used was 
evaporated. Indeed, itis difficult, if not impossible, to ob- 
tain the actual evaporative efficiency of a locomotive boiler. 

Leaky tube joints, generally caused by scale on the 
fire-box tube plate, may be a fruitful source of waste, and 
also blowing off at the safety valves. The former can be 
largely prevented by frequently running the water out of 
the beetles, and the latter by good & and the 
use of the heater, which enables the : 


engine in which the steam is 
used ; secondly, the boiler in which the steam is gene- 


with Stephenson link motion or 
exactly similar 


ands of the driver a 





excess of steam into the tender tank, instead of allowing 
it to escape into the air. 

Economy of fuel is, however, more dependent upon the 
management of the fire than upon any other considera- 
tion. Even drivers who obtain good results under this 
head seldom work upon really scientific lines, for they 
are guided solely by the results of experience, and are 
often quite unable to give reasons for their actions. The 

ence is that a new engine, having different 

g qualities, often puts them quite out of their 
reckoning, for they are unable at once to alter their 
methods to meet the altered conditions. A very 
elementary knowledge of what goes on in the fire grate 
during the burning of the coal should, however, enable a 
driver to vary his methods to suit different conditions, and 
always obtain good results. 

For complete combustion, each pound of coal requires 
a fixed quantity of air. The oxygen of the air, if supplied 
in proper quantities, unites with the carbon of the coal 
to form carbonic acid (carbon dioxide), and with the 
hydrogen to form water. When sufficient air is not 
supplied, some of the carbon is wasted as smoke, and 
some of it, in combination with hydrogen, passes away 
as impure coal gas. Carbonic oxide, also a. poisonous 
inflammable gas, may be formed when the fire is thick, 
and be thrown away up the chimney. To prevent the 
waste of unburned gases given off the coal, air is 
supplied to the fire not only through the grate bars but 
also through the fire-door. The portion which enters 
the fire-door burns off the hydrogen, carbonic oxide, 
hydrocarbons, and smoke. The smoke appears to be the 
last to be consumed, and when this has just disappeared 
from the chimney the combustion is very complete, pro- 
vided that the incoming air is well mixed in the fire-box 
with the gases rising from the fire. To promote the 
intimate mixture of the air and gas, a brick arch deflects 
the gases towards the fire-door, and a baffle-plate throws 
the air well forward. Both air and gas then mix as they 
pass over the brick arch, and combustion is almost com- 
plete before they,reach the tubes. For the best result 
to be obtained, however, very careful firing is necessary. 
Too much green coal at the front causes smoke to appear 
at the chimney, even when sufficient air is entering the 
fire-door, for a portion of the gases given off at the front 
of the fire generally clings to the underside of the brick 
arch, passes over if unburned, and fouls the bottom tubes 
with soot. This is largely prevented by inclining the 
bars forward. The coal, as its gases are driven off, then 
slides forward ; green coal must then be mainly dropped 
below the fire door to take the place of that which hee 


— to the front, 

e thickness of the fire has always to be varied to 
suit the blast and work. Engines with small blast pipes 
and small grates require thick fires, and those with large 
blast pipes and large grates thin fires. Thin fires should 
have the green coal placed at the back, to allow the 
glowing cinders to work towards the front, where holes 
_ — from forming by an occasional shovel full 
of coal. 

Engines with strong blasts and small grates are gene- 
rally fired by dropping the coal beneath the door and at 
the back corners until it is about 2ft. thick, and allowing 
it to roll forward; the fire is then much thinner at the 
front than at the back, and the strong blast is unable to 
lift the cinders. 

Clinker on the bars and tubes must be removed as 
often as possible when the engine is standing after a 
trip ; but, except when approaching the end of a run 
when the fire consists almost wholly of glowing coke, the 
grate should not be raked; even then it is better merely 
to spread the fire evenly over the bars. 

e desired draught ié nearly always produced by a 
blast pipe. This is a pipe the orifice of which is below 
the chimney, and is concentric with it. Through it the 
steam liberated from the cylinders — as jets, which 
are distinctly separated the one from the other, even at 
the highest speeds. The first effect of a jet escaping 
into the smoke-box is to raise the pressure a little above 
that of the atmosphere. However, as it rises into the 
chimney it draws up behind it the smoke-box gases, and 
@ vacuum is produced. But although each jet as it - 
emerges from the blast pipe, as far as we are aware, 
momentarily raises the pressure in the smoke-box above 
that of the atmosphere, the subsequent drop of pressure 
is so great that, on the whole, there is a pressure ient 
favouring a flow from the fire through the tubes to the 
smoke-box. 

The idea that there is a great difference between the 
vacuum at the top and bottom of the smoke-box is an 
erroneous one. Experiment shows that no such gradient 
exists, water gauges only indicating a small difference 
even when the orifices of the connecting pipes lie in 
different planes—one parallel with and the other at right 
hands to the current of gas. With a chimney lft. 2in. 
diameter the blast pipe should be about 2ft. din. below 
the throat of the chimney. Whenthe blast pipe is nearer 
the chimney throat than this the locomotive does not 
steam well at starting, and when the chimney is larger 
the blast is not well regulated for all speeds, and the 
engine, if unskilfully handled, proves somewhat waste- 
ful. 


The steaming properties of locomotives vary greatly, 
every alteration in the link gear, cylinders, or valves. pro- 
ducing some effect. pera some locomotives will 
steam well with blast pipes having orifices 54in. diameter, 
while others will not steam freely even when the diameter 
is only 4}in. With large cylinders the grates must be 
large, for with low pressures of release the draught must 
be a mild one. A little inside clearance in the valve will 
often improve « bad steaming engine. 

To enable the supply of air for the fire to be Properly 
regulated a damper is provided by which the pan 
opening can be closed as required, and also a fire-door, 
the opening of which can also be easily regulated. 
Although these provide an efficient means of regulating 
the fire, drivers often make use of their regulators as w 
for this purpose. That this can be effected is due to the 
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fact that when the regulator is partly closed the draught 
produced by the blast pipe, compared with the power 
developed is somewhat reduced, and an excess of air pre- 
vented from passing through the fire-door. 

Allthese methods are legitimate as means of regulating 
the passage of air through and above the fire. Indeed, 
when the regulator valve is partly closed the stresses on 
the slide valves and motions are relieved, and the steam 
is dried somewhat. During their passage through the 
tubes although the gases part with a large portion of their 
heat to the water, the temperature at which they enter 
the smoke-box varies from 600 deg. Fah. to 1000 deg Fah. 
At this temperature they are thrown away up the chimney 
and a large quantity of heat is lost. The average tem- 
perature of the mes rt of an express passenger engine 
is perhaps the mean of these figures—800 deg. Fah. 

Now, it is clear that any air which is admitted to the 
fire over and above what is required for perfect com- 
bustion reduces the temperature of the gases before they 
reach the tubes, and after passing through them is thrown 
away at the temperature of the smoke-box. By keeping 
the fire-door too wide open, even fora short time, an 
excess of air many tons in weight may be thus heated 
up and lost. 

We have seen that when the fire is not in holes, and 
the green coal is mainly below the fire-door, the best 
result, as far as combustion is concerned, is being pro- 
duced when the gases as they leave the chimney just show 
a trace of smoke; but with a perfectly clean chimney a 
great excess of air may be passing through the tubes, 
resulting in great waste ; for owing to the fact thatthe coal 
used varies somewhatin quality, and often forms clinker, 
a blast much too strong for ordinary working has to be pro- 
vided. When the chimney is free from smoke, to prevent an 
excess of air from passing, the fire-door should be closed a 
little, and if the engine blows off, then the damper should 
also be closed a little wntil smoke just appears, for by ad- 
justing both damper and fire-door, any rate of combustion 
can be economically obtained, and an excess of air be 
prevented from entering the fire-box. Some drivers when 
approaching a station at which they are to stop reduce 
the steam pressure by closing the damper and opening 
the fire-door. This causes a rush of cold air through the 
tubes, brings down the steam pressure, and cools the boiler 
in the most wasteful way possible. The proper plan 
to reduce pressure is to nearly close both the damper 
and fire-door, and use the steam faster than it is being 
generated. 

In the case of mineral, goods, and slow passenger 
traffic, stops are frequent, and it is with this kind of 
traffic that the greatest losses are incurred, and the 
greatest discrepancies are found between drivers. With 
such trains the chances of wasting coal by passing an 
unnecessary volume of air are numerous. Badly fitting 
dampers, for instance, admit air to the underside of the 
fire when the locomotive is standing at signals or stations, 
or running down banks, and to keep the steam from 
blowing off, the fire-door is often opened wide and cold air 
passed through the tubes. 

At the end of a journey also, when the gases have 
been burned off and there is very little green coal on the 
fire, the fire-door should either be quite closed or partly 
closed, until smoke just appears at the chimney. Indeed, the 
condition of the chimney when using any but smokeless coal 
is the best guide a driver can possibly follow, for it clearly 
shows him when he is burning his fuel to the best advan- 
tage. However, smokeless coals and thick fires of glow- 
ing embers give off gases which may be passing unburned 
up the chimney even when there is no smoke. When 
such coal is being used it is much more difficult properly 
to proportion the volumes of air passing through the ash- 
pan and fire-hole. Itis then well to study the appearance 
of the fire through the fire-hole. 

On many of our express lines, or portions of them, the 
gradients are such that the driver, without running much 
out of the time at which he is expected to pass interme- 
diate stations, can so regulate his gear that, in spite of the 
varying speeds, the horse-power his locomotive is 
developing shall remain nearly constant. He is then 
able to keep his injector working regularly, and by not 
straining his engine at steep banks, keep his smoke-box 
temperature from rising unduly high. It must not be 
imagined that a smoky chimney is advocated. Whatis 
required is that the engine shall always be nearly smok- 
ing. The smallest possible quantity of gas is then passing 
through the tubes at the highest possible temperature, 
and the waste heat passing away through the chimney 
is reduced toa minimum. The loss resulting from this 
latter circumstance is by far the most serious one. Very 
little of it can, however, be saved by increasing the length 
of the tubes, for it must be remembered that the tempera- 
ture gradient between the water and the gas is small at 
the front end of the tubes, and soot commences to collect 
on the surfaces in increasing quantities as the tempera- 
ture falls. 

For any considerable economy to be effected by 
additional heating surface, it would appear that some 
automatic method of sweeping the tubes would be 
required. 








ENGINES OF THE §8.S. EMPRESS-QUEEN. 


In our last impression we illustrated and described the new 
Isle of Man steamer Empress-Queen, the most powerful 
paddle ship in the world. On page 253 will be found a view 
of her compound engines. The lagging casing was not in 
place on her cylinder covers when the engines were photo- 
graphed, and the peculiar appearance of the high-pressure 
— cover is due to the foreshortening brought about by 
the position of the camera. The engines indicate about 
10,000-horse power. The high-pressure cylinder is 68in. in 
diameter, each of the two low-pressure cylinders 92in., and 
the stroke is 7ft. 








Srx locomotives have been ordered from the Baldwin 
otive Works, of Philadelphia, Pa., for the Cape Govern- 
ment railways in Scath Africa, 





MANCHESTER MAIN DRAINAGE. 





Tuis perennial questio verata was again discussed by 
the City Council at their last meeting on Wednesday week, 
September 1st, and the report of the Rivers Committee 
was again considered. Writing upon this topic a few 
days ago—see our issue August 27th—we then explained 
that after twelve months’ delay, during which the scheme 
of artificial filtration had been tested and watched with a 
view to its adoption and extension on a very large scale, 
the committee had decided to revert to the tidal culvert 
proposal for getting rid once and for all of their tank 
effluent. This culvert scheme was proposed about a year 
ago, and was then abandoned. At the recent meeting 
above referred to, however, Mr. Saxon, the deputy-chair- 
man, in the absence of Mr. Alderman Thompson, ex- 
plained that the Mersey and Irwell Joint Committee had 
only allowed the Corporation a period of three months 
before taking out proceedings against them for pollution. 
There was therefore no time to be lost if a Bill was to be 
lodged in Parliament in the next session. The Rivers 
Committee now asked the approval of the Council to a 
scheme which involved the making of an effluent culvert 
between 6ft. and 7ft. in diameter, from the sewage tanks 
at Davyhulme to the tidal estuary of the river Mersey, a 
distance of about sixteen miles. The cartoon displayed on 
the walls of the chamber was prepared last year, and it is 
therefore only fair to admit that the scheme has had 
ample time for full consideration by the City Surveyor and 
the committee responsible for the report. 

We gather that the culvert is designed to follow the 
valley of the Mersey, keeping well to the south of the 
Ship Canal, but not following the line of the waterway by 
any means, from Davyhulme to the Walton Locks on the 
Ship Canal, a distance of about twelve or thirteen miles. 
Here the proposed work will be carried by an inverted 
syphon under the canal, and follow the fall of the valley 
to Randle’s sluices—a further distance of about 3} miles, 
where it will discharge into the tidal estuary of the 
Mersey. It should be explained that the Walton Locks 
above mentioned are not on the main line of the canal, 
but are really side entrance gates from the Mersey 
channel into the new waterway. An overflow weir is 
therefore proposed near the outgoing end of the syphon, 
so that storm waters may there be discharged into the 
old river course. 

The committee laid some stress on the fact that the 
eflluent only would be thus discharged into the Mersey, 
and not in any case crude sewage. In proposing the 
scheme, the committee claim that they do no injury or 
injustice to the other authorities on the estuary, as all 
these, without exception, and including Liverpool, Birken- 
head, Widnes, and Runcorn, turn all their crude and un- 
treated sewage into the river without let or hindrance. 
In this the chairman does but echo the opinion we ex- 
pressed twelve months ago when writing on this very 
scheme. We then said:—‘‘ There is no doubt but that 
Liverpool, Birkenhead, Warrington, Runcorn, Widnes, 
and other smaller authorities on the Mersey, will bitterly 
oppose the scheme. But, looking at the question broadly 
and in an absolutely impartial light, as, of course, only 
an outsider can, we do not see that their grievance is so 
great as they would have everybody believe. In the first 
place, the estuary is: not the private property or birth- 
right of any one authority, but is the common and 
natural outlet for the whole watershed. Manchester is 
in the watershed—ergo, Manchester has a right of user of 
the estuary and mouth of the river. Again, the whole of 
the sewage effluent must, and does now, fiow past the 
port of Liverpool, and whether it discharges into the 
stream forty miles or fifty-six miles above the bar is of 
little or no moment to Liverpool. But, as a matter of 
fact, only the comparatively clear effluent from the tanks 
willbe so discharged ; and what is a matter of 26,000,000, 
or even 66,000,000, of gallons compared with the capacity 
of flood tide in an estuary three miles wide? If the 
purity of the waters of the estuary is of so great and 
vital importance to the City of Liverpool, why does she 
discharge every drop of her own unprecipitated sewage 
and all her liquid and solid filth into the river? And 
why do Birkenhead, Widnes, Runcorn, Warrington, 
Ellesmere Port, and Garston, among others, continue to 
eer united Stygian floods to that of Liverpool 
itself ?” 

* Would it not be wise in them to remember the beam 
in their own eye, and remove that, rather than draw 
universal attention to their own defects by carping at 
the mote in the eye of their neighbours up the stream ?” 
Mr. Saxon further explained that this proposed culvert 
scheme was similar in principle to the plan adopted 
recently by the City of Glasgow; and while admitting 
that the cost as estimated—viz., £258,000—was great, 
still it was, in the opinion of his committee, a more 
economical mode of disposal than artificial filtration would 
be. The greatest argument, however, in favour of the 
culvert seems to be that by its adoption, the Council rid 
themselves once and for all of the jurisdiction of the 
Mersey and Irwell Joint Committee, and their excessive 
requirements as to purity. The Rivers Committee, it 
seems, are now practically unanimous in recommending the 
adoption of this scheme, and in the absence of any 
alternative commanding the confidence of the public he 
submitted it to the Council with confidence as the proper 
and best solution of their difficulties. Mr. Alderman 
McDougall seconded the resolution, remarking that when 
first the works at Davyhulme were opened, an effluent 
was produced, which, when turned into a running stream, 
was above complaint. 

Finding the difficulty of procuring land in large enough 
quantity, they had adopted toa certain extent artificial 
filtration. But their experience was that though these 
filters still did good work, they did not do nearly so much 
as formerly; they were gradually becoming coated, and 
in three or four years would have to be renewed. He 
explained the complex character of the manufacturers’ 





waste liquors, which rendered their task so difficult, and 











TE 
which unfairly brought them within the scope of th 
Joint Committee’s jurisdiction. ‘ 

As, for instance, in the case of dye water, which, thoy h 
harmless in itself, yet by its absorbing the oxygen rm 
it seem, according to the tests, that there was a lar r 
quantity of putrescible organic matter present. Naphtie 
in the same way absorbed oxygen, and so caused : 
adverse analysis, but was really harmless. Mr, Teen 
spoke in favour of a large trunk sewer for all the Verba 
in the watershed, and into which every authority should 
be compelled to deliver its sewage. Mr. Alderman 
Southern referred to the trouble which would follow on 
the abstraction of so large a volume of water from the 
river, especially as regards the rights of riparian owner, 
in the Warrington district. He felt sure that the egtj. 
mates, which professed to cover all way leaves and com. 
pensations, were grievously low, and suggested that the 
scheme might be enlarged so as to embrace a pumping 
plant to be established at Latchford for the purpose of 
lifting back from the tidal reach of the canal sufficient 
water to compensate for the abstraction by the pro. 
posed sewer from the upper reaches. Sir John Harwood 
argued that the eftluent as at present turned out 
from the works wa3 purer than the water of the 
canal, and that, therefore, the canal was the better for 
receiving it. He also drew attentiun to the anomalous 
position held by Sir Henry Roscoe, who, though chemical 
expert to the Corporation, had also the duty of condemning 
their effluent samples, because he was at the same time 
chemist to the Mersey and Irwell Joint Committee, 

After further discussion, the scheme was adopted bya 
vote of the Council, which was practically unanimous, 
Subsequently resolutions were passed authorising the 
Rivers Committee to take all necessary measures for 
carrying their recommendations into effect, including the 
promotion of a Bill in Parliament. The town clerk 
was also authorised to take all necessary steps under the 
Borough Funds Act as regards the proposed Bill in 
Parliament. 








THE VERSAM BRIDGE. 
By S. Bera. 
(Concluded from page 204.) 

Tue sections of verticals and diagonals in main girders arg 
made up of four angle irons. At each set of verticals there is g 
cross-bracing, and along the bottom, as well as along the to, 
chord, isa wind-bracing. The upper wind-bracingis, however, not 
carried —- as one set of wind-bracing in the four middle 
panels of the bridge is considered sufficient. In order to have 
a continuous connection at the top hinge, two plates are 
riveted on to the outer sides of the main girders just at the 
height of the hinge centre, and thus a continuity is 
established yet of sufficient elasticity not to interfere with 
the movements up and down at the top hinge caused by 
changes of temperature and load. The four middle panels 
are made as plate girders. The bridge is throughout made 
of mild steel, except the hinge shoes and the bed-plate, which 
are of cast iron. Between the castings and the end of the 
girders there are introduced lead plates 4 mm. thick, in order 
to fill up all small crevices, and distribute the pressure 
equally over the section. 

The stresses of the main girders were worked out after the 
rule of lines of influence, according to the theory developed 
by Miiller, of Breslau. This is an excellent method, but to 
persons inexperienced in the application of graphical statics 
the method of “ statical moments” is quite practicable. This 
latter method is very simple, and leaves no doubt about the 
correctness of the results obtained. 

According to the Swiss rule the allowable pressure of the 
different members of the girders was determined from the for- 


mula—in the case of mild steel— 6 = 0°800 + 0°250 mz t. 


where min, and max. are the smallest and greatest stress of 
the member, considering all the acting forces—own load, 
live load, wind pressure, &c. Parts exposed to compression 
are dimensioned according to the formule :— 

1 = length of part. 

t= A ® (radius of gyration). 
moment of inertia. 
sectional area. 


f= 
b = 0-800 - 0-008 t. 


For the lower chord, second panel, we have a sectior— 

Moments of inertia referred to the vertical axis (giving the 
smallest value of ¢) = 24,000 cm.{, and thus resisting force 
of this piece, having a length of 5:41 m., which we, on 
account of the continuity of the chord, reduced to 0°9 + 


5°41 = 4°87. 
266-81q.cm. x (0-800 t. -0-008 ~ = as) = 172t., 
Vv 
205°8 sq. cm. 
just equal to the stress worked out, this also being 172 's. 
The factor of safety included in the above formule isabout five. 

The delivery of the ironwork of the bridge being somewhat 
delayed, the bridge erection was not commenced till April, 
and was finished by the end of May, when it was opened to 
traffic. The bridge was calculated to carry a live load of 
250 kilos. per square metre, and as concentrated load a vehicle 
on four wheels weighing 12 tons. The live load per metre 
was calculated at 1:1 tons, the dead load 3°44 tons—1°9! 
tons iron, and 1-5 tons road materials, Before the bridge was 
opened to traffic it was subjected to tria’s. First the road 
metal was put in on the one half only and levels taken, then 
the whole quantity of road metal was brought on, and after- 
wards a quantity of road material, corresponding to the 
weight of the live load was distributed along the bridge. By 
the removal of this load one half of the bridge was 
entirely unloaded. Before and after these operations all 
the panel points were levelled, thus giving a clear illustration 
—vide the diagram, page 245—of the movements of the 
main girders caused by these operations. The different 
temperature, influence of sun during the day, &c., however, 
also interfered with the results, in spite of the care taken 
in the time, &c., chosen for taking the levels. 

The diagram shows the lines of the iron structure, and fiva 
curves, the deflection ordinates being nearly full siz 
Curve (1) is showing the deflection after the putting 
in of the road metal on half the bridge. (2) After put- 
ting in the road material on the whole bridge. (3) After 
putting on the whole trial load. (4) After removing the trial 
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load from half the bridge. (5) After the removal of the 
entire trial load. | 
To find the maximum deflection due to the real com- | 
pene of the material in the arch is, however, rather difficult, 
_ settlements at the hinges with lead plates, dc., is ve 
b ay to determine, As 1 mm. — of the lengt 
th alf an arch causes about 4mm. lowering of the top hinge, 
a fi great influence of the settlements mentioned on the 
election of the bridge is easily understood. 
= can be said that the bridge was cheaply built. 
Tio Spite of the difficult situation the cost was only:— 
apnwork, £1980; stage works, £230; abutments, £700; 
ara, £90; total, £3000. The timbers for all stage 
vo " were taken in the neighbouring woods without paying 
a - The weight of iron work was 136 tons, thus making 
bo Cost per ton £14 11s., including cost of erection. The 
0 Work was made by the foundry works, Bosshard and Co., 





:i ger 
Re th 


Diagram of Deflections. 


in Nifels, where the plans, &c., also were prepared, under | paddle pivots, and 15ft. Tin. to outer periphery ; each wheel 


the supervision of other consulting engineers, The stage 
work was carried out by carpenters of the neighbouring 
country, who showed themselves as true experts in this kind 
of work. Itis worthy of notice that in the carrying out of 
the works on this bridge no life was lost, nor any man 
seriously injured. 








PADDLE STEAMER I. FERENCZ JOSEF. 


In our issue of the 27th ult., we gave drawings of the 
Ferencz Josef, a fine paddle vessel built by Messrs. the 
Danubius Schenichen and Hartmann Ship and Machine 
Construction Company, Budapest. This week we publish an 
illustration reproduced from the drawings of the paddle- 
wheels, These wheels are 12ft. 1gin, in diameter to the 


has nine feathering blades 9ft. 10tin. long by 2ft. 74in. 
across; they are made of ,/,in. bent steel plate, strengthened 
by a triangular plate riveted on. The supports of the blades 
are of rolled steel, and all bolts and nuts of hardened steel, so 
as to offer the greatest resistance to wear from the sandy 
Danube water. The hubs are of cast steel, the frame of 
wrought iron, the journals run in brasses in steel blocks cast 
in one piece, supported on beams connected firmly with the 
longitudinal girders of the paddle-box ; they are lubricated 
from the deck. A few weeks hence working drawings of the 
inclined engines will be given. 








Tue Government dry dock at Port Orchard, U.S.A., 
bas been finished, and is in complete working order. It has been 
thoroughly tested, and can accommodate the largest sizod steamers 
visiting the Pacific coast. 
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LITERATURE. 


A Practical Treatise on Organ Building. With Plates and 
Appendices. By F. E. Rosperrson, M. Inst. C.E. London: 
Sampson Low, Marston and Co. 1897. 

Every one who is interested in the organ has on his 
shelves, or ought to have, Rimbault and Hopkins’ 
treatise on the organ. But it is by no means easy to 
purchase any other book in English which is worth the 
paper on which it is printed. There is, therefore, plenty 
of room for the volume before us, which we may say at 
once is an admirable treatise. Nor is it remarkable that 
it should have been written by a man who is a member 
of the Institution of Civil Engineers and President of the 
Egyptian Railway Board. Those who are familiar with 
the construction of the organ know that it is a very 
complicated machine, even in its older forms. The design 
of an organ of any size makes large demands on the 
mechanical skill of the builder. The newer forms of the 
instrument call for considerable knowledge of pneu- 
matics, and in some cases of electricity; and on the top 
of all this we have some of the most recondite and 
beautiful problems in acoustics presenting themselves for 
solution, and this before the musician need interfere in 
any way. Mr. Robertson has dealt with the whole sub- 
ject very fully, and being untrammelled by the inherited 
opinions of professional organ builders, he has found 
himself in a position to write with a freedom and freshness 
which are quite delightful. In his preface the author 
says :— 

It is hoped then that this work will supply the information 
needed by the amateur builder, and enable + Bes in charge of 
organs in foreign parts to keep them in order; while the special 
remarks as to organ construction for hot climates may be worthy 
the attention of builders, who little know what trials their work 
will have to undergo even when built specially for hot climates. 
The author now regrets not having made a collection of photo- 
graphs of sound boards that have come before him for repairs, as 
a practical illustration of what has to be provided against, and an 
example of what will befal even the best work when put together 
on unsound principles, 


We believe that portions of this book first appeared in 
the pages of the English Mechanic, and possibly for that 
reason our author begins at the beginning, and yet he 
contrives to avoid the peculiarly elementary character 
which is so often present in descriptive matter of this 
kind. Itisa pity, we think, that he has discarded the 
English system of marking pitch in favour of the German. 
The lowest note on an organ is sounded by an open pipe 
nominally 32ft. long. It is the lowest musical note of 
which the ear can take cognisance, deeper sounds being 
noises only. English builders mark it CCCC. The 16ft. 
pipe is CCC, the 8ft. pipe is CC, and is the lowest manual 
note on the organ. The German corresponding marking 
is C,, C,, and Cy. We fancy Mr. Robertson favours the 
latter system mainly because, as he has carefully 
explained, he has made considerable use of Tépfer’s great 
“Treatise on the Organ,” and he has saved himself some 
time and trouble by retaining Tépfer’s marking, instead of 
translating it all into English. 

With the third chapter Mr. Robertson begins to deal 
with the acoustics of the instrument ; a most fascinating 
subject. We have not the least hesitation in saying that 
all that portion of the book included between pages 11 and 
79 is practically unique in sucha work. He has drawn 
largely on Helmholtz and Tépfer ; but he uses his material 
judiciously, and everyone interested in sound, whether a 
musician or not, will find his reward in the perusal of 
these pages. There are very curious, and in a way unac- 
countable, peculiarities about pipes, with which the organ 
builder must be familiar, and the mathematician has 
done his best or his worst with the subject. It is im- 
possible to follow our author in detail, but the following 
extract will give an idea of the very thorough way in 
which he has handled his subject. Writing on the subject 
of reeds, which are almost invariably beating reeds, 
that is, metal tongues which beat on the sides of a slot 
instead of passing through it, he says :— 

The puffs of air thus alternately admitted and cut off set the 
whole column in vibration ; but this is not a simple vibration as of 
@ smooth wave, but a very complex one, giving harmonics in which 
reeds are peculiarly rich ; indeed, it is to the superabundance of 
these and their relative intensity in the higher range that the 
snarling tone of harmoniums are due, as partial tones up to the 
twentieth can be detected with a resonator, and some of these are 
within a semitone of each other, and so create a horrible dis- 
cord. . A point requiring investigation was that of wind 
consumption, as possibly throwing somo light upon the behaviour 
of an experimental pipe. It reached a maximum at the point of 
best speech, fell off, and rose again after overblowing in a second 
series. The behaviour of the tongue was investigated by means 
of a small mirror stuck on its tip which received and reflected 
light through a glass window in the boot ; and the motion of this 
spark of light gave a bright line on a screen whose length curre- 
ponded to the amplitude of the vibrations of the tongue. From 
experiment 0 to 6 this line held about the same length—1-29in.; 
but at 10, where the tone had gone back, it was reduced to 0 98in., 
returning to its original length when overblowing took place. 
Thus it will be seen that the wind consumption does not depend 
upon the amplitude of vibrations of the tongue, since the wind 
differs iderably bet 0 and 6, while the tongue movement 
is the same ; while from 6 to 10 the tongue movement varies by 
27 per cent., but the wind consumption only by 9 per cent. The 
explanation is that the phases of vibration of the air column in 
the body do not coincide with those of the tongue; the wind 
consumption depends upon the difference in pressure inside 
and outside the reed. If a condensation of the air column 
in the body takes place at the moment of the tongue being 
opened the flow is opposed, but if the rarefaction occurs at that 
moment it is hastened. That the bottom of a reed pipe is a node, 
or place of condensation, is proved by connecting the space behind 
the tongue—the interior of thereed—with a wind gauge, when the 
movement of the water shows this to be the case. On this Tipfer 
likens a reed pipe to a Gedackt turned upside down, and blown at 
the stopper, as the same experiment can be performed by connect- 
ing that end with a wind gauge through a hole in the stopper.” 

Mr. Robertson treats every portion of his subject with 
equal thoroughness. Now and then we come across 








some statements, however, which are a little puzzling. 
Thus, for example, in speaking of voicing and tuning we 
find our author saying, “‘It may be noted here that the 
notching, which is popularly supposed to be the voicing, 
forms a very small part of the operation, and is by no 
means indispensable, as carefully made large metal pipes 


will speak perfectly well without it, and the writer never 
uses it in wood pipes except those with flat blocks.” This 
will be news, we suspect, to most organ builders. 

We must rest content, instead of going further into 
detail, with saying that every portion of an organ, every 
detail in fact, has been considered, and the book abounds 
in excellent advice. On certain points opinions will cer- 
tainly differ—as, for example, the effects of a swell, its 
use, and its misuse; but there can be no two opinions 
about the sincerity and competence of the author. At 
the end of the volume, which is a large octavo of 361 
pages admirably printed, will be found a list of perhaps 
all the known books on organ building, which are all, with 
very few exceptions, by French or German writers. The 
book is accompanied by a small atlas of plates; some of 
these are notas satisfactory as the rest of the book. They 
have been apparently reproduced direct from drawings 
made toa much larger scale, and the result is that the lines 
are too thin, and much of the engraving too feeble, which 
is the more regrettable as these are working drawings. 
With these few exceptions, however, the plates are very 
good and complete, just such drawings, indeed, as we 
should expect an engineer to turn out. It only remains 
to be added that students of acoustics who may take no 
interest at all in the organ, or even in music, will find in 
the volume information particularly as regards Helm- 
holtz’s researches, which has not, we think, appeared 
anywhere else in English in so compact a form. 


First Stage: Sound, Light,and Heat. By J.Don. Organic 

Science Series, London: W. B. Clive. 1897. 

Tue readers of THe ENGINEER know well that we do 
not regard with favour books of a purely scholastic nature, 
and particularly those which are intended for the instruc- 
tion of candidates for the Science and Art Examination 
of South Kensington. Our disfavour is not due to any 
prejudice, but is the natural outcome of the reading of 
many books which are not worth the paper they are 
written on, but which are probably of the right sort to 
pass students through these examinations. It is there- 
fore a pleasure to us to come occasionally across a volume 
that, although devoting itself ostensibly to the Science 
and Art Department, takes a wider and more intelligent 
view of scientific subjects than is demanded by the 
examinations of that department. Such a volumeis Mr. 
Don’s. It is elementary, of course; but that is only the 
more reason that it should be of an easily readable 
nature. The majority of the elementary books which it 
falls to our lot to read are vastly dry and uninteresting, 
and are written in the baldest language. They deal, it is 
true, with what are called the natural sciences; but a 
reader would imagine, from the contents, that they have 
no bearing whatever upon the unobserved events of life. 
Mr. Don, somehow or other—it would be a little difficult 
to say how in all cases—brings home to one the fact that 
the laws of science are laws which are continually and 
invariably at work, and are not only to be conjured up 
by an expert experimentalist on the lecture table. This, 
of all things, is the most vital fact for the student to 
grasp, and yet it is one very frequently overlooked. 

It is hardly necessary to say much about the volume. 
Books dealing with old established laws are only to be 
considered on the merits of the treatment the author 
gives his subject. To say that the volume is divided into 
three parts, each part devoted respectively to elemen- 
tary lessons in sound, light, and heat, is sufficient. Mr. 
Don is here and there a little bit careless in his language, 
as for example, “if a block of ice is laid upon a stretched 
wire it is found that the block gradually cuts its way 
through.” Perhaps a mistake so patent as this should be 
classed as a printer’s error. On another page we find 
‘a bulb is blown on the upper end of the tube and drawn 
out to a fine point.” The intended treatment of the 
bulb>would, we venture to think, be incomprehensible 
without the accompanying sketch. These, however, 
are but trifling defects in a volume on the authorship of 
which we have the greatest pleasure in complimenting 
Mr. Don. 


Administration Report on the Railways in India for the Year 
1896-97. Part I. Government Central Printing-office, 
Simla, 1897. 


Tuts is a ‘ Blue-book” brim full of elaborate statistical 
information on the working of the Indian lines, and the 
Director-General of Railways may be congratulated on 
the commendable promptitude with which such a volu- 
minous report has been submitted. 

As may be anticipated, it is largely made up of tabular 
statements of value chiefly to the statistician. Fifty-six of 
these are embodied in 266 pages of the report and its eight 
appendices. A map of the lines in India constructed or 
sanctioned up to date accompanies, and a graphic dia- 
gram showing—at a glance almost—the open mileage, 
capital outlay, working expenses, and gross and net earn- 
ings of all the railways in India from their opening to the 
end of 1896. 

From Chapter I., which summarises generally, we learn 
that at the end of the official year—March 31st, 1897— 
the total length of railways open for traffic was 20,390} 
miles, the increase during the year being 713} miles; 
while 4138} miles were still under construction or only 
sanctioned. The total capital outlay on open lines to the 
end of the calendar year 1896 was 2538°16 crores of 
rupees, being an increase during the year of 8°78 crores. 
Up to the same date the gross earnings amounted to 
Rs. 25,36,60,425, being a falling-off of Rs. 87,08,635 from 
the previous year. The working expenses absorbed 
48°09 per cent. of the gross earnings, as against 46°19 
per cent. in 1895; so that the net earnings amounted to 
Rs. 13,16,83,550, and showed a decrease on the previous 
year of Rs. 94,86,650. The statistical return for the year 
on the capital expended was 5:20 per cent., against 
5°78 in 1896. 

Chapters II. and III. deal with the details of the pro- 


gress of works and surveys. Among the former we note | y, 





that renewing Warren girder bridges with plate girders is 








——=: 
in progress in connection with works for doubli 
line The brief particulars of about 130 lines cmv 
reconnoitered are given. 

Collieries and oil wells form the interesting subject of 


the 
and 


the next chapter; about thirty of them are wor ed i 

connection with the railways. Those at Kurhurbaree 
and Serampore, on the East Indian Railway line — 
the largest output of 473,824 tons, the works reachin ’ 
maximum — of 650ft. The total amount of ya 
raised from all the collieries in 1896 was 388,39,018 ton 

The oil wells in Assam produced 236,570 gallons of pele 
leum, the maximum depth of well being 1846ft. ; but th, 
borings at Sukur and Kundra failed to strike oil. . 

With regard to railway stores, we learn in the fifi, 
chapter that 265 ships were employed to bring 
various ports 110,220 tons of material, to the value of 
Rs. 167,17,636 approximately. Improvements of the 
rolling stock in the shape of automatic brakes, screw 
couplings, and gas lighting, we are told in Chapter yj 
are being introduced on the lines; slowly, as far as the 
first are concerned, only about 9 per cent. of the vehicles 
on the standard and 1 per cent. on the metre-gauge ling 
being as yet braked or piped; but the chief lines ayy 
largely fitted already with gas lamps on the Pintgch 
system. 

Chapter VII. treats of the various questions of capital 
in eight statements. From one of these we learn that 
the average mileage cost of open lines on the standard 
and metre gauges has been relatively Rs. 1,58,973 and 
Rs. 71,125, which, taken by itself, would afford a strong 
point to the advocates of the narrow gauge. 

It is interesting to observe—Chapter XII.—that of the 
entire body—283,095 in number—of railway servants, 4665 
are Europeans, 6696 East Indians, and 271,734 natives, 
The Railway Volunteer Corps, made up of the first two 
classes, numbers 11,173—10,788 being efficients. 

The statistics of accidents are dealt with in Chap- 
ter XV. From this we extract the information that 
there were seven accidents for every 100,000 train 
miles run, and the proportion of passengers killed 
in these accidents to those booked was 1 to 63 nil- 
lions, and of those injured as 1 to 1} millions. The 
eg of passengers killed or injured on the railways 

om all causes was as 1 to 435,235, or 1 in 17} millions 
for every passenger unit carried one mile. 

We are limited by space, otherwise there are many 
points of relative interest, as regards Indian railways, 
such as “‘ Working Expenses” and ‘‘ Fuel Consumption,” 
disclosed in the voluminous statements of this report, to 
which we might allude. The book is furnished with an 
ample index of 25 pages. 





SHORT NOTICES, 
Cassier’s Magazine. Marine Number. London: 33, Bedford- 
street, Strand. Price 2s, 6d.—The marine number of Cassier’s 
Magazine is as splendid an example of magazine production as one 
is likely tosee. It is a bulky number, containing about 300 pages 
of letterpress, and is very profusely illustrated. ‘The articles have 
been contributed without exception by men of big reputation, with 
a series of portraits of whom the book opens, There are about 
equa] numbers of Enoglish and American contributors, and their 
work covers the whole ground of shipbuilding, although there is a 
considerable tendency to treat especially of warships. We have 
the test pleasure in congratulating our esteemed contemporary 
on this excellent production. 

Ready Reckoner, by which multiplication of factors from 1 x 1 to 
999 x $99 can be seen at a glance, and those of still laryer numbers 
can be effected with the utmost rapidity. By these tables the division of 
any one number by another can also be done. Together with caleu- 
lating tables for circles, Compiled by Adolf Henselin, Architect, 
London: Effingham Wilson, 1897 —This appears to be an excellent 
ready reckoner. The figures although small are very clearly printed. 
and the linen tabs attached to eac pege and suitably numbered 
render it possible to open at once on the columns needed. The 
book measures 64in. by 16in., and opens along the longer axis, the 
columns being arranged to run vertically when the volume is 
turned sideways—a very convenient arrangement. 

The Contour Road Book of England (Northern Division): A 
series of Elevation Plans of the Roads, with Measurements and 
Descriptive Letterpress. By Harry R. G, Inglis, With numerous 
di s and maps. London: Gall and Inglis. 1897. Price 
8s, 6d, net.—The scheme ‘of this new road vook is to give profile 
sections of all the principal roads. These sections are divided by 
vertical lines into miles, and by horizontal lines of 100ft. intervals. 
There are also maps of the districts and plans of the principal 
towns. Add to these the sufficient letterpress particulars which 
are given of character of roads, milestones, descriptive notes for 
districts, &c,, and we have a very useful little volume, It is con- 
venient in sizo, shape, and general get-up, and to the cyclist or 
traveller by road should be invaluable, 

City of Birmingham Public Baths : their Acquisition, Cost and Annual 
Maintenance, Statistics and Plans, Bye Laws, and Regulations. 189i. 
J. Cox, Superintendent Engineer.—This volume is a comprehen- 
sive History of the Pablic Baths of the City of Birmingham, their 
acquisition, cost, and annual maintenance, with copies of the Baths 
and Wash-houses Acts, subsequent Amendment Acts, and the bye- 
laws framed for the management, use, and regulation of such 
establishments, It also contains statisticsof the number of bathers, 
and receipts and expenditure on account of each department, Xc., 
with a (summary of the expenditure incurred for the provision, 
erection, and maintenance of these and similar institutions in other 
large cities. Detailed plans of the bathing establishments in 
Bi ham are included in the work. In addition to the copies 
prin for the use of the members of the City Council, extra 
copies have been prepared in cloth covers, to facilitate replies to 
the numerous inquiries that are made from time to time by other 
one authorities and their officers who are interested in this 
portion of municipal work, and are to be sold at 3s. 9d., including 


postage. 





BOOKS RECEIVED. 

Steam Boilers. By George Halliday. London: Edward Arnold, 

Massachusetts Institute of yy Boston. Programme, 1897. 
Cambridge: John Wilson and Son, University Press. 2 

The Case against Picketing, By W. J. Shaxby, London: Zhe 
Liberty Review Publishing Co., Ltd. 1897. Price 1s, 6d. 

Technical Observations upon the Ooolgardie Gold Fields, By Baron 
Sloet van Oldruitenborgh (translated from the French for the 
Mining Journal), London: The Mining Journal. 1897. Price ls. 

1897. Legislative Assembly, New S, Wales: Report of the Royal 
Commission appointed to inquire into the Cause of the Dangers to — 
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MODERN JAPAN, — INDUSTRIAL AND 
SCIENTIFIC. 
[From our Special Commissioner. ] 
VIIL—THE RATLWAY8—(a) GENERAL REMARKS, 
Toxyo, August 4th. 

I propose to treat this subject in two articles, the first 
being a general review of the conditions under which the 
railways are carried on, and the second dealing more par- 
ticularly with statistics. 

The history of railway enterprise in almost all countries 


| of the foreigner as far as railways are concerned, but the understood that the Japanese at the present day prac- 
| unfortunate part of the matter is that these assertions tically control their own railways. No doubt the advice 
| will not stand the test of analysis. — of the foreign consultants permeates through into the 
Numerous and costly as are the mistakes made by the | various private companies, nearly all of whom base their 
Japanese in the management of their railways, maybe | tactics on those of the Government lines. 
| they are still in the stage of buying their experience in| It being admitted that the foreigner has no longer any 
these matters ; and taken all round they have not, and | administrative power over railways in this country, then 
are not, paying too expensively for it. At the present | comes the question as to how far the sweeping condem- 
day, with over 2500 miles of railway in operation, and | nation of the treaty port journals as to the incapacity of 
| perhaps nearly a like amount in project, there are only | the Japanese in these matters is justified. There is no 
| four foreigners left in the service of the Japanese rail- | doubt that the lines are often roughly laid, and that steep 





begins with a record of violent opposition to its introduc- | ways. These gentlemen are all English; and three of | gradients and awkward curves might often have been 


tion. 





exception to this rule. Those energetic statesmen, now 
known as the Marquis Ito and Count Okuma, though 
historical rivals on most political matters, were of accord 
on this subject, and Japan has mainly to thank them for 
the introduction of her railway system in the first place. 
For its development, Viscount Inouye, who was for so 
long Director-General of Railways, has been responsible. 
Viscount Inouye, as is generally admitted by his foreign 
as well as his native assistants, is 

the best man who could have been 


Japan, in spite of her go-ahead tendencies, was no | them, Mr. Page, Mr. Trevithick, and Mr. Macdonald, are | avoided if European advice had been followed. But with 





THE TOWN_OF GIFU AFTER AN EARTHQUAKE 


employed on the Government railways, while Mr. Ward | regard to this the question of expense came in. Then, 
has to do with the Japan Railway Company. | again, a provision for double lines, very strongly urged 

Mr. Page is, according to his agreement, traffic | by the English advisers when railways were in their 
manager; Mr. Trevithick, locomotive superintendent ; | early stages, was rejected partly forthe same reason of 
and Mr. Macdonald, shop manager; and Mr. Ward | cost, and partly because at the time the Japanese had no 
fulfils, with regard to his company, a variety of func- | notion that railway travelling would meet with so much 
tions which would be difficult to classify under any | success in so short a time. This is now generally ad- 


definite head, as regards railway employment. I! mitted to have been a serious mistake, and one which it 
is difficult now to remedy. the more 


so from the fact that up to the present 
there is no law in Japan to force land- 











chosen for a work at once so impor- 
tant, and demanding so much com- 
mercial and political diplomacy. It 
was in 1869 that the Emperor gave 
his formal acceptance to the intro- 
duction of railways in Japan, with the 
result that in the following year the 
line connecting Tokio with Yokohama 
was put in hand. It was eighteen 
miles in length, and was opened in 
1872. Then followed the Kobe-Osaka 
section and others, all Government 
railways, the Nippon Tetsudo Kaisha, 
or Japan Railway Company, being 
the first private company, and receiv- 
ing its charter in 1881. 

When railways were in their early 
stages out here the foreign staff em- 
ployed on them numbered about 200 
in all capacities, and the Japanese 
showed commendable impartiality by 
building their railways on different 
principles. Those in the island of 
Hondo were constructed by the English 
on English lines, those in Kiushiu by 
Germans, and those in Hokkaido by 
the Americans. It is, however, satis- 
factory to us to find that in spite of 
the additional expense which has been 
entailed by alteration, the Japanese came to the con- 
clusion that the English system was the most practical, 
and have been, and still are, modifying both the German 
and American lines to accord with the British method. 

It is often stated in the treaty port papers here that 
the Japanese are incapable of properly running their 
railways. ‘We are told that their management is all 
Wrong, their engineers inefficient, their staff incompetent, 
and, in short, that there is no redeeming feature about a 
railway engineered and run by Japanese. Such sweep- 
the statements may sound very patriotic on the part of 
“ foreign journals who publish them, as the inference is 
vhat the Japanese should put themselves into the hands 





owners to sell to a railway company 
at a valuation. The practical result 
of this is that while the traffic of to- 
day would warrant at least 1000 miles 
of double lines, there are less than 100 
in operation throughout the country. 
It is stated, however, that the Japan 
Railway has just decided to double a 
large portion of its line—140 miles— 
in the immediate future. 

Foreigners say that the maintenance 
of the permanent way, since the native 
Japanese have held control, is not what 
it was, and that it is only a question 
of time as to when this neglect will 
cause serious accidents. That such 
have not hitherto taken place is 
ascribed to the fact that the Japanese 
have not had control of the lines for 
a sufficiently lengthy period for the 
roads to have worn out. I cannot 
personally compare the lines now 
with them at the time when they 
were in the hands of the foreigner. 
All I can say is that on some of 
the lines I have been on here there 
are abundant evidences of neglect, 
but not more so than in many other 

use the words, “according to agreement,” when | countries where the trains are running with compara- 
| referring to the functions of the above gentlemen, | tive safety. But Japan is by no means an easy 
| because for years past not one of them has held his| country to deal with in regard to the maintenance 
| nominal position in the ordinary sense of the word. At|of permanent way. The continual earthquakes and 
the present day they have nothing whatever to do with | floods are always necessitating repairs, even when 
the administration of the railways, but are retained | actual breakdowns do not occur. I send you two 
solely as consultants. I explain matters thus fully | photographs exemplifying the damage occasioned in this 
for the purpose of conveying a clear idea to your | country from the above causes. One of them shows 
readers as to how far foreign influence has a direct | the town of Gifu after an earthquake ; and the other 
bearing on Japanese railway management. When | all that remained of the village of Hosoura after 
it is explained that, however sound the advice of| the tidal wave of last year. My only personal expe- 
these tlemen has been, it does not follow] rience of the way in which the Japanese engineers handle 
that it has always been made use of, it will be readily | a serious breakdown was in the case where a bridge was 





THE VLLAGE OF HOSOURA, AFTER A TIDAL WAVE 
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swept away on the line between Kobe and Osaka last 
winter. This was caused by a rapid river changing its 
course owing to the floods. On that occasion the engi- 
neers certainly handled the repairs with a rapidity and 
skill which would bear comparison with that of most 
railway officials in other countries. 

One very noticeable defect that any ordinary foreigner 
can perceive at a glance is the deplorable condition in 
which their locomotives are kept. From the time a loco- 
motive reaches Japan until it is condemned to death on 
the scrap heap it is brutalised like a costermonger’s 
donkey. I do not think that the Japanese engine driver 
has the faintest conception of what an engine in proper 
working order should look like. The working parts are 
habitually so incrusted with filth that it is impossible to 
see if anything requires to be done to them, and their 
general appearance of dirt would cause a mortar mill or 
a steam dredger to blush. If the engineers have not 
sufficient experience or authority to keep their men up 
to the mark in this respect, it would be well to send a 
few of the drivers over to England for an object lesson 
in locomotive maintenance. They can handle their 
engines all right, but their principle seems to begin and 
end in pouring on oil and never wiping off incrustations 
of dirt, and by heaping on coal instead of making their 
fires properly. I should say that all round 75 per cent. 
too much oil is used, and very much too much coal 
wasted. 

The native-built carriages up to the present leave a 
great deal to be desired, mainly because there has never 
been even a tolerably complete or up-to-date railway car- 
riage building plant in this country. Even the Imperial 
Railways have their railway carriage shops at Tokyo 
and Kobe fitted up for the most part with very rickety 
American and old-fashioned English wood-working 
machines. Three companies have, however, now set the 
example in this respect; the Japan Railway Company 
has just erected new carriage shops fitted throughout 
with modern English machines, and Viscount Inouye 
Company at Osaka, and one of the two new companies at 
Nagoya, the Nippon Shario Kabushiki Kaisha, has done 
the same, 

I am fully aware that there are many thoroughly com- 
petent Japanese railway engineers, but there are not yet 
enough of them. The railways here, perhaps more so 
than anything else, are ahead of the practical 
training. All this will remedy itself in time, and I can 
see no conceivable reason why the Japanese should not in 
the long run be as well able to work their railways as 
anyone else. After all, the above defects are of less im- 
portance than many of the railway problems which the 
Japanese have already solved satisfactorily. They make 
their railways pay as a rule. 

Their fares are about one-fourth of those paid in England, 
their speed, taking passengers and goods trains both into 
consideration, attain an average speed about equal to our 
trains throughout India, which more nearly conforms to 
the Japanese gauge than any other, and is most suitable for 
purposes of comparison. Their punctuality would set an 
example to us in England. The number of accidents 
and the loss of life are not excessive. For comfort I 
would far sooner travel on the Japanese lines than most 
of those in Norway, Spain, or South America, or on any 
of the less important French or Italian lines. Their 
lowest-class accommodation is far superior to that on the 
German trains, and more trouble is taken to keep the 
first and second-class carriages clean than in any country 
Iknow. The compartments are brushed out at frequent 
intervals during the journey, in the hot weather especially, 
and the lavatories inspected and looked after. 

There are no sleeping carriages; and this, from a 
foreigner’s point of view, is a drawback. But sleeping 
carriages on a narrow-gauge railway are not, as a rule, 
very comfortable. A Japanese, too, does not feel the 
need of these sleeping cars, for he can sleep comfortably 
in many positions unattainable by us. He has the 
further advantage of being able to obtain all along the 
line anything that he is likely to require to eat and drink, 
and it is sure to be clean. While on many of the lines 
tea and the apparatus for making it, supplied by the com- 
pany, are to be found in the carriages. This does not 
appeal much to the foreigner, who does not care for 
Japanese food and cannot procure the proverbial cast iron 
sandwich necessary to his comfort and peculiar to 
English lines. But he can obtain beer, lemonade, and 
fruit almost anywhere. After all, when criticising Japa- 
nese railways, one must remember that they are built 
and run to suit the comfort of the Japanese and not the 
foreigner. Under such conditions there is very little fault 
to find with them from the point of view of the passenger. 
No doubt there is room for improvement in the economy 
of their working, and this will come with experience. 








DONALDSON’S GAS ENGINE. 


Mr. Witx1am Donatpson, C.E., of 38, Parliament-street, 
Westminster, has patented the gas engine illustrated in the 
accompanying engraving. This invention relates to motors 
operating by the explosion of combustible gas, and has for 
its object the provision of means in such engines or motors, 
working on “ Otto cycle,” by which it shall be easy to vary 
the volume of residual burnt gases left in the cylinder, after 
the termination of the exhaust stroke, from a minimum 
represented by the unavoidable volume of short port-hole 
passages to any desired amount; further to ensure, in the 
case of a single-cylinder engine, that the ratio of expansion 
after explosion shall, if desired, exceed the ratio of com- 
pression before ignition, and to vary both ratios; and to thus 
allow of the regulation of the work done in any of the cylin- 
ders of a compounded engine; and to effect the highest 
initial pressure of explosion by the thorough mixing of the 
gas and air before entering the cylinder. 

Fig. 1 is a vertical section through the cylinder; Fig. 2 is 
a sec:ional plan of the same; Fig. 3 is a diagrammatic view 
of the said motor with compounded cylinders. A is the 
usual open cylinder of & gas engine, in which the “ Otto 
cycle” of operations takes place. B is the usual operative 
trunk piston, connecting-rod, and crank shaft C carrying a 








fly-wheel. The back of the cylinder A is also made open, 
and is closed by an auxiliary regulating piston D, receiving a 
reciprocating motion—and making half the number of strokes 
in a given time, as compared with that of the operative 
piston—from an excentric tumbler E, on a countershaft F at 
the rear of the motor cylinder. The countershaft F is driven 
from the main crank shaft C conveniently by a train of 
cogged wheels O, O', O*, so that the countershaft F revolves 
at half the speed of the main crank shaft C. This relative 
arrangement of the operative piston B, making two strokes 
to one of the regulating piston D, is all important, as it 
permits regulation of the residual burnt gas products left in 
the cylinder at the termination of the exhaust stroke without 
sensibly altering the volume of the fresh charge of air and gas 
admitted in the following return stroke of the piston B; and 
also causes the ratio of compression to be less than the ratio 
of expansion, which could not have been effected had the 
reciprocations of the regulating _ D been equal in 
number in a given time to those of the piston B. 

The length of the stroke of the regulating piston D is so 
adjusted, as compared with that of the operative piston b, 
that when the angular position of the throw of the excentric 
E on the countershaft F coincides with, or is opposite to, 
the crank on the main crank shaft C, and the two pistons 
BD are meeting one another on the exhaust stroke of the 


LETTERS TO THE EDITOR. 
(We do not hold conten een the opinions of oyy 





ENGLISH AND AMERICAN BRIDGES, 


Sir,—Mr. Jennings says in your issue of the 3rd inst,. The pi 
bridge, so dear to Mr. Ottewell, is, no doubt, cheap and henae 
and good for colonial work.” ‘Then, on what grounds have 
given up making pin bridges—because they are cheap ? pa . 
they are handy! because they are good! or because we arg ry 
dependent of colonial orders / ws 

With further reference to the remarks quoted, I beg to stat 
that the pin bridge is not dear to me alone, in evidence of which 
I have pleasure in quoting the following remarks of a very eminent 
bridge engineer, Mr, J. A. L. Waddell. 

= louieal.* says Mr. Waddell, ‘‘and have in the past main. 
tained, that the modern American railroad bridges are the best 
bridges in the world ; not only because hap | are designed accord. 
ing to strictly scientific principles, but also because they arg 
detailed in a thoroughly practical manner with reference to 
simplicity, economy, and effectiveness. Io comparison with them 
the bridges of Eaglish design which I have seen and read of 
| appear to be very crude affairs. ‘I'ae English bridges which wera 

being built three years ago in Japan involve more serious faults in 

design than do the pioneer bridges of the United States, that are 
| now being taken down and replaced by modern structures, And 
yet these Japanese bridges 
were designed, or were sup- 
posed to have been designed 
if the name plates they bore 
were reliable, by one of the 
most prominent Koglish mem. 
bers of the Institution of Ciyi) 
Eagineers. The American raj’. 
road managers have been co 
shortsighted and parsimonious 
as to let bridges by the span 
in keen competition without 








employing the services of a 
consulting engineer ; and that 
many structures in conse. 
quence are both light and 

















defective, is no reason for 
English engineers to claim 
superiority over their Ameri- 
can brethren, when the 
former, while under no pree- 
sure from competition, but 
on the contrary, with curt. 














blanche as to the use of metal, 
design such structures as 
those sold to the Japanese 
Government, Was an Ameri- 
can bridge engineer ever 


i>) 





guilty of designing a 100ft. 











span railroad truss bridge 
without a single diagonal 
lateral member in the strac- 
ture’ And yet the standard 
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railroad bridges of Japan 
three years ago were built in 
this manner! Nor was this 
their only fault of design— 
the trusses were entirely un- 
oO supported against overtarn- 
ing, except by small fish- 
bellied floor beams, which 
were most inefficiently riyetted 
at their ends to the bottom 
chord, As these beams were 
only, if I remember rightly, 
8in. deep at their ends, their 
actual strength when tested to 
destraction would probably be 
very low indeed. .. . Eure- 
pean engineers and technical 
writers maintain that the 
economic depth of a truss 
varies from } to ,); or even ;; 
of the span, while American 
practice shows it to be from 
ith to ith of the span—jut 
about twice as great. Again, 
English engineers adopt very 
short panels, while American 




















Fig.3. 
DONALDSON GAS ENGINE 


piston B, the said pistons shall reach simultaneously a coin- 


cident line between them, and the exhaust products are 
entirely discharged from the cylinder; whilst owing to the | 
half-speed of revolution of the shaft F, as compared with ths | 


crank shaft C, the regulating piston D does not again meet 
the re-entering piston B on its next compression stroke, and 
in this way, by receding, provides the space required for ths 
compressed charges. 

In order to effect the thorough mixture of the gas and air 
for the explosive charge before ignition, they pass through a 


mixing chamber L, the gas entering by the orifice Z from the | 


gas valve K, operated mechanically at the required time by 
the cam K', and the air through the valves or orifices M M 
before entering the cylinder. The gas and air mix in the 
lower compartment X, and proceed by an orifice Y to an 
upper compartment. The upper compartment is provided 
with a diaphragm or baffle plate, around which the gases 
travel, to ensure thorough mixing of the gas and air before 
issue by the port 1! to the cylinder as it passes through the 
chamber L, which is conveniently kept cool by a water 
jacket, in communication with the usual water jacket of 
the operative cylinders A. 

For the greatest economy in working expansively, Mr. 
Donaldson combines two high-pressure explosive cylinders— 
exploding, as in the “ Otto cycle,” alternately in every other 
outward stroke—with a single-acting low-pressure cylinder, 
receiving the exhaust in each outward stroke of the low- 
pressure piston from either high-pressure cylinder alter- 
nately, thus making a working stroke in the low-pressure 
cylinder on each outward stroke, and exhausting on each 
inward stroke of the piston. This is shown diagrammati- 
cally in Fig. 3, where Q Q are the two single-acting high- 
pressure exploding cylinders. Their exhaust exits are con- 
nected by a breeches pipe to the supply port 7 of the 
low-pressure cylinder S, The expanded gases are finally 
discharged from the cylinder S by the exhaust port wu, con- 
trolled by a valve operated in the usual way from the 
rotating crank shaft T. The exhaust valve of cylinder S is 
operated in the usual way from the main crank shaft T. 

In this arrangement one gas admission valve, air and gas 
mixing chamber, and supply will suffice for both the high 
pressure cylinders Q Q, the admission gas valve being 
operated to lift every revolution of the main-crank shaft, ‘as 
in the case of a single-cylinder engine. 


engineers use long ones, 132th 
theory and practice prove 
that the latter are superior to 
the former in respect to every 
important consideration, vin. 
economy of material, rigidity, and facility in erection.” (‘‘ Tran- 
sactions” Am. Soc. C.E., vol. xxi.) ” . : 
As a sequel to the foregoing, it was instructive to note, ina 
| recent issue of a valuable paper—your own, I believe—an item of 
news to the effect that Mr. Waddell was superintending the design 
| and construction, in the United States, of six bridges for Japan, It 
was also instractive to learn, from a letter recently received from 
Awerica, that a certain bridge shop kad sold 186 bridges to Japan. 
Mr. Jennings also informs us the Bombay, Baroda, and Central 
' India Railway is replacing pin-connected bridges by riveted 
| girders. If this is true, Iam disposed to say what Stephenson 
once said of the ‘‘Coo’,” ‘‘So much the worse for the Bombay 
We have been told, in the 


| and Baroda.” But there is still hope. y b 
course of this discussion, that the pin system ‘‘is no longer used ia 
the United States in new bridge work ;” and have found that it is 


that the Bombay me —__ still believe in 
the pin bridge; use, quo’ Mr. ell again, ‘ pin- 
cosiastted pony can be aclignedt to embody all the advantages 
‘of riveted girders without any of their numerous disadvantages. 
Derby, September 7th. ALFRED D, OTTEWELL: 


not so. Let us ho 


i LIGHT RAILWAY GAUGES, 
/ $1z,—Absence up country has prevented my noticing the leading 
article in your issue of 9th June as soon as I should otherwise 
‘have done, 5 
\ It is quite true that, owing to my long residence abroad, | have 
‘often lost touch with the English press, and therefore am not 
familiar with all you have written on the subject of light railways. 
I do not for one moment wish it to be thought I consider narrow- 
uge railways a panacea for all evils under the sun, or desirable 
or every branch line, to the exclusion of the standard gauge— 
far from it—but the principle I am anxious to advocate and see 
recognised, is that in future when a branch feeder line has to be 
made the narrow gauge—preferably 2ft. or 2hft.—shall be 
fairly considered in every case by p ters and engineers along 
with the standard from the comme: A were of view, and the one 
most likely to be financially successful adopted. , 
I gather you are inclined to acknowledge this should be done 1n 
the Colonies and abroad, but that you draw the line at (reat 
Britain. I am willing to go a step further and include (reat 
Britain, for in my opinion, there, as elsewhere, it would often he 
the case of a narrow gauge or no line at all if a dividend ted e 
earned, the alternative being the present suicidal policy o! ® 
standard gauge line that will not pay, and often only ow = 
reducing the dividend of the 2 ragn line ; but every case shoul fa 
fairly investigated on its merits, and by all means if the estima 
¢ warrants it in any way have the standard gauge ; but then 











it should be made, in my opinion, of solid construction with 60 lb, 
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ils and reasonable curves and gradients, as before the advent of | miles, and apparently a shorter distance would be necessary if the | connected with a works a few years ago where the unionists came 
ti nt lines. ground were otherwise than smooth. I cannot imagine such a! out on strike, and the leader of that strike was drawing £4 per 
8 motor car useful for almost any practical purpose. I should be | week salary and his hotel expenses, whilst the workman had to be 


i eo with you average dividends of 7°69 per cent. are 

i avoly to be obtained in Great Britain from narrow-gavge lines, 
bat Ido think from 2 to 4 per cent. might be earned where the 
eae gauge would only give from 1 to 2 per cent., part being 
4 e to difference in capital cost, and part to economics in working, 
bor possible with the standard gauge under the conditions which 
exist in Great Britain. : : 

‘As I have been told I generalise far too much, I will try and be 

little more specific, Ihave in my mind’s eye a line in Scotland 
* hich 1 think would have been more successful on the narrow 
range—SaY 24ft.-and probably would have given the promoters 
some return for their money, thus far outweighing the disadvan- 

eof break of gauge as compared with no break and no dividend. 
The line I refer to is the Wigtownshire railway, 20} miles long, 
from Newton Stewart to Whithorn, made about 1875 on the 
standard gauge with a ruling gradient of 1 in 60, 20 chain curves, 
and I believe 60 lb. rails, at a cost of £153,000 without rollin 
stock. It serves a pastoral and agricultural district and a g 
many small towns and villages, and ends at the sea, The receipts 
for the year 1880 were about £7500. I cannot give the proportion 
of local to through traffic, but I believe the latter would be 
rincipally coals imported, and live stock exported. Before the 
Filway the coals were carted and the live stock driven along the 
roads, The former could be much more easily transhipped with 
roper appliances than when they had formerly to be loaded into 

carts, and with the narrow-gauge line in the majority of cases the 
bulk ‘of the householders in the villages could have got the wagons 
opposite their doors, and have transferred their coal to their cellars 
with barrows, whereas now they often go first into the merchant's 
store at the station—as at Whithorn, for instance—then when the 
retail customer buys, into a cart, and lastly often again into a 
barrow, that is three transhipments after their journey over the 
standard gauge branch line. As no fuss is made over this, I want 
to know wby transhipment over break of gauge should be con- 
sidered such a bugbear? The live stock would undoubtedly be 
none the worse of stretching their legs by transfer from wagon to 
cattle pen, and back in to wagon if necessary, but it might be 
done in one operation direct from wagon to wagon. Asa matter 
of fact, goods are actually transhipped to a conciderable extent, 
much more than the general public are aware of, at the present day, 
at all junctions with branch lines on the standard gauge in Great 

itain. 
» should like to see the narrow gauge get fair play, but | am 
well awaro that neither speculators, financiers, nor big contractors, 
view such lines with much favour on account of the smaller capital 
involved. In India and South America, both of which | know 
well, and possibly in this country, there are much greater 

sibilities for the narrow gauge, by which I mean 2/t. or 2ift., 

for I do not think metre, or 34ft., is going far enough in the nght 
direction where branch feeders are concerned. As to the non- 
reality of the rolling stock difficulty with light standard gauge 
lines and 30 Ib. or 35 1b, rails, | am most certainly not convinced, 
Firstly, I cannot agree that 74 tons per axle is a reasonable load. 
It may be possible, but it is certainly not advisable. Secondly, 
there is the percentage of wagons to consider which weigh more ; 
and thirdly, the fact to face that axle loads are on the increase, 
and that we must look ahead. Even on the 34ft. gauge in this 
country four tons per wheel iscommon. As Sir B. Baker has said 
with regard to the design of engineering works, it is the deviation 
from the average which engineers have to consider most, and I 
think the same principle may be applied to traffic managers, and 
the practical working of railways. Then, again, I think I read notso 
long ago that from an American point of view it would pay the 
English companies to make a bonfire of their present antiquated 
wooden ram ; but allowing this to be somewhat overstated, still I 
think they are bound to die out by degrees, and be replaced by 
wagons of greater carrying capacity and proportionally lighter 
weight, 

i with regard to locomotives, certainly nearly all branch lines 
are worked with ge engines than the main line ; but with the 
old type of branch having 60 1b, rails, heavy engines could be 
always run through if required, and this is often done, With the 
new type of light standard line it would be out of the question. 
Amongst the multifarious duties which are the lot of the Indian 
engineer, I have had some experience in working traflic—construc- 
tion trains only it is true—but it was sufficient to convince me a 
traffic manager has plenty of anxiety, and if added to bis present 
responsibilities are to be lines suitable only for a proportion of his 
stock, whether locomotives, carriages, or wagons, or all three, I 
for one do not envy him, although the result of an accident or 
two in this direction is not difficult to foresee. 

As to curves, I have seen 20 metres radius worked by engines 
on the 3}ft. gauge, but I do not consider it good practice, and the 
180ft. radius on the Semmering Railway standard gauge is not 
likely to work well unless special bogie stock is provided, if one 
may judge by the Palermo-Corleone Railway metre gauge, where 
with curves of 230ft. radius constant derailments took place with 
four-wheeled wagons having a rigid wheel base ot 5ft. llin., and 
bogie stock is being substituted, wide Mr. ‘“Money’s paper in the 
Institution ‘‘ Minutes.” In any case, however, I think it will be 
admitted that whatever limiting radius of curve is adopted for 
the standard gauges, the narrow gauge, particularly 2ft. or 2h't., 
can go one better, and as break of gauge would allow of modern 
bogie stock being supplied, the standard gauge would, in my 
opinion, be out of it as regards curves ; and it must be remembered 
that it is the hilly districts in Great Britain which are at the 
present time to the greatest extent unprovided with railway com- 
munication, and with 1 in 30 gradients, curves of, say, two or 
three chains radius, and 2ft. or 24ft. gauge, some districts, I think, 
= My benefited, 

‘ith regard to brid ou admit 74 tons per axle as a very 
usual load with coals om linwale on hae standard gauge, but 
propose bridges suitable for 5 tons per axle on the lighs standard 
railways. I fail to see how this would work, and think that 
lighter bridges can only be pouret with safety on the narrow 
gauges, and that starting with a wise restriction on the axle load, 
pap could then be effected in this direction with absolute 
safety, 

The wheel load for any gauge with 30 Ib. to 35 lb, rails should, I 
consider, not exceed 24 tons to3 tons per wheel, preferably the 
former, and I also think the sooner a Board of Trade restriction is 
placed in this direction the better for the public. Taking every- 
thing into consideration, I certainly caunot agree with you that the 
30 \b. rail will do as good service on the standard gauge as on the 
2ft. or 2hft., unless special stock is provided, which from the 
necessarily limited supply would be equivalent to break of gauge 
for through treffic, and in my opinion such construction will be 
found a great mistake, 

As to vhe American contemporary you quote, I quite agree ; 
Whenever it will pay to do so by ali means alter the gauge to stan- 
dard, and the shareholders, when they see a certain prospect of 
continued and increased dividends, will be quite pleased to meet 
the expense, F, R, JOHNSON, 

Cape Colony, August 17th, 


MOTOR CARS. 


Str,—Perhaps you would allow me to make a remark upon the 
Opinions expressed in your number of -27ch ult, Toe Columbian 
electric motor. carriega which you describe as only having two 
drawbacks, viz., ita rice, and the difficulty of obtaining it, would 
Sppear to me from the details given by you to have furtner serious 
if nos insuperable drawbacks, 

The battery ‘placed in the body of the vehicle, you say, is 
adequate to drive the carriage onty about thirty miles, and that 
Th h only two passengers on smooth level roads without recharging. 

© tims takea to rechargo is, you say, about three hours. Tnis 
motor carriage then must stop for three bours after runnibg thirty 





glad to know that there was an electric ear in existence which is 
able to do one day’s work, and which is possessed of a storege 
capacity to admit of its running fora whole day. I believe there 
is no such thing in existence, 

I have an oi! motor which has been running every week day 
during the past five weeks about sixty to seventy miles per day, 
carrying six passengers satisfactorily and comfortably, and free 
from any apparent objection, and I therefore cannot but be sur- 
prised that there should be eyeh a few persons who are still in the 
belief that vehicles propelled by heat engines are unfit for general 
public service, The car to which I refer has been used for the 
general public service, and has carried passengers back and 
forward all day long. This is not, of course, the only car which is 
doing work such as I have described above. I have another car 
carrying eight | near ype equally successfully, and I could refer 

ou 7 a considerable number doing similar work south of the 
Tweed. 

105, West George-street, 

Glasgow, September 3rd. 


Henry G. Coorer, 





BICYCLE MECHANICS, 


Sir,—In view of the prominence given to this subject in your 
pages recently, and the interest displayed by many of your readers 
in devices intended to save the cyclist labour, such, for instance, as 
Barker’s compound crank, will you kindly permit me to invite the 
criticisms of those interested upon a device of that kind with which 
I have recently been experimenting. 

The idea of most inventors in this field appears to be to get rid 
of the ‘dead centre” by adding something in the way of gearing 
between the cranks and chain wheel; but as you have rightly 
pointed out, nothing added to a machine in such a position can 
result in an increase of power, and I may add that, however 
opinions may be divided between the advantages of high and low 
gears, no more power can be given out at the driving wheel than 
is put upon the pedals, no matter what gearis used. This being 
so, it is obvious that the solution of the problem lies in applying 
more power to the crank, and that such extra power is available 
in the personal avoirdupois of the rider there can be no question, 
except that of how best to utilise it. The weight of a rider being 
distributed between the saddle, peda’s, ard handle bar in any 
given proportion will remain constant so long as the machine is at 
rest, but immediately pressure is put upon the pedals, a corre- 


$ Fig. 1 
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sponding pressure or weight will be lifted from the saddle, ‘‘ action 
and reaction being equal and opposite,” and the geo weight 
will come again upon the saddle when the cranks reach their 
highest and lowest positions, or so-called ‘‘ dead centre,” where, of 
course, no vertical ¢ffort is being made. 

If any reader is sufficiently interested to rig up his machine in 
the manner shown in Fig. 1 by taking out the seat pillar and 
inserting it into a wooden rail supported at one end by a hinged 
fulerum, and at the other by a spring balance, clamp down the 
machine with the driving tire in contact with friction rollers to 
represent the resistance, and whilst astride of the rail he applies 
himself to working the pedals and watching the spring balance, he 
will have a remarkably lucid demonstration of Newton’s third law, 
a conviction that only about £0 per cent. of his available power is 
ever utilised in an ordinary cycle, a sense of pleasurabie motion, 
and some practical insight into the theory of pneumatic saddles. 

So much for theory. Fig. 2 represents a proposed method of 





applying this supplementary power to purposes of propulsion, and 
particularly the ‘dead point” difficulty. In the figure A is a 
toothed wheel mounted on the crank shaft of a cycle; B isa 
second toothed wheel half the size of A mounted upon a spindle, 
having on its opposite, or near end, a small crank disc with crank 
pin C, a square slide block fitting same and working in th slotted 
track in the rocking lever D, which is mounted upon a spindle E, 
also carrying a segment of a steel pinion in g-ar with a rack insiae 
the tube, such rack beig an extension of the seat pillar which is 
free to rise and fall vertically. The pin Cshould be 1n the position 
shown when cranks are upand down, viz., twice in each revolution. 
The spriog F isto be acjasted tothe minimum weight of the rider, 
viz , proportion of weight on the saddle at the moment of greatest 
effort on pedals, H. 
Dale-street, Laneaster, Auzus+ 24th. 





THE STRIKE AND LOCK-OUT. 


Srr,—I have read with pleasure the letter of ‘‘ Superintendent 
Eogineer,” and his remarks referring to the leaders of trade 
unions are to the point, and quite true to my own knowledge If 
it was not for the paid agitator I am convinced there would be no 
strikes. ‘Superintendent Eagineer” calls the British working 
man ignorant I call him an absolute fool to be led by the nose by 
such men, These leaders are generally very indiff-rent workmen, 
or too lazy to follow their trade, and knowing what fools his 
associates are, he easily persuades them to support him with a 
salary of from £3 to da per week to look after their folly. It is 
beyond my comprehension to see how easily the workmen are 
gulled. Trade unions as run now by these men are simply combi- 
nations to attack the masters and capitalists. The leaders have no 
care or feeling for any individaal member. It matters not to them 
whether members are in or out of work, or if their wives and 
families are starving, so long as they draw their salary. I was 





satisfied with 12s. per week, and 6d. each for his children. After 
nine weeks the men were "ee to return to work on the old 
conditions, and were about £15 each worse off in pocket. 

Ihave worked amongst unionists for the past twenty years, and 
have studied their tactics as a body. When inducing young men 
to join, they point out the advantages of the sick, faneral, 
accident, and out-of-work fund, but no mention is made of the 
heavy levies that they are nearly always called upon to pay to 
support some strike or other. I know as a fact that a good steady 
workman is seldom out of work, and if, instead of paying their 
money into a trade union, they would join a Friendly Society and 
the Post-cflice Savings Bank, they would be ten times better off, 
and have much more self-respect than when standing outside a 
works on picket. 

Then, as to their method of procedure to obtain redress of a 
supposed grievance, first of all they strike—that is a sine gud non; 
then they appoint a deputation to wait upon the masters, to 
explain what they want before they will return to work. Can 
anything be more dictatorial? No wonder the masters resent the 
interference of trades unionism in the management of their works. 
As to the present strike, there are not three out cf four of the 
workmen who want to work only eight hours per day. I know, as 
a fact, that just before the strike, in a shop employing abont 180 
men and working the fifty-four hours per week, the masters posted 
a notice asking for volunteers to work overtime two hours each 
per day for five days a week, and 135 men expressed their 
willingness to do so. If instead of asking for an eight-hour day, 
the Amalgamated Society of Engineers had passed a resolvtion 
that none of their members were to work more than nine hours 
a day, they would then have seen how hotly the resolution would 

ve been opposed, 

As to the result of the present strike, I have no doubt whatever 
that the men will have to give in. They are bound to lose under 
any circumstances, for the strike will certainly not finish before the 
end of Octuber ; and if the men go to work then they will each be 
at least from £25 to £30 out of pocket, and in an ordinary way 
this will take them from two to three years to recover, and then 
they will only be in the same position as they were before the strike. 

I am inclined to predict that at the end of October, if a ballot is 
taken, it will be found that the men will desire to return to work 
under the old conditions by an overwhelming majority; but I 
expect that the leaders will object to a ballot, as they will not 
entertain a “ cave in” whilst they can draw theirsalary. But I 
sincerely hope that there will bea limit to the folly of the workmen, 
and that they will not delay their decision, for the masters are 
fast filling their shops with new workmen, orders are being refused 
and the trade disorganised, and a Jarge number of the men will 
find that when they want to return to work their places will be 
filled, which will entail a still further expense of removing to 
another town. Non-UNIoNIsT FITTER. 

September 3rd. 





TECHNICAL EDUCATION. 


Sir,—Oar letter on the subject of technical education for work- 
men has brought us considerable and interesting correspondence. 
From principals of technical schools we hear of efforts being made 
to provide, for ordinary engineering workmen, some instruction 
in the principles of their own work. 

Bat in the main it is clear that what is commonly regarded in 
technical schools as a happy combination of theory and practice, 
is in reality a combination of the theory of one thing with the 
practice of quite a different thing. The theory is the theory of 
machine design ; the practice is that of making machines ; and 
that science should guide men alike in making things as in design- 
ing them seems to be overlooked. 

Machine design is rightly taught by dealing with first prin- 
ciples, the instruction being based on the natural laws of mechanics 
which we may regard as fixed and unchangeable. The instruction 
in workshop practice is, however, not referred to first principles, 
but is generally and too much the mere getting of mona x to per- 
form operations in certain ways which are more or less common in 
workshops, but which vary in different shops according to the 
equipment of tools possessed by them or for other reasons. These 
methods are not fixed or permanent, but are always subject to 
change as knowledge advances. 

By teaching in this way only workshop methods, and not the 
root principles which should underlie all methods now and always, 
our technical schools are in danger of being behind the times in- 
stead of being centres of new thought and leaders in the world. 

The letters from your correspondents ‘‘ Limited Liability ” and 
‘* Radix” appear to raise the question, which we had thought 
would hardly be asked now-a-days, whether there is any benefit 
in education. Judging from the fact that these gentlemen do not 
disclose their identity, we imagine they are not quite proud of 
asking this question. We may be wrong in attributing this weak- 
ness +o them, and if so, if they will do us the favour of supporting 
their remarks by disclosing their real names, we should be ready 
to enter into any discussion which might seem lkely to be useful. 

TaYLoR, TAYLOR, AND HOBSON, 

Leicester, September 8th. 





Sir,—I can well appreciate the spirit in which Messrs, Taylor, 
Taylor and Hobson wrote their letter on this subject. If they 
are employers of a large number of men they will doubtless have 
noticed that some 80 per cent. of their workmen do not “ under- 
stand some of those phenomena and laws of nature which ordinarily 
lie hidden jast below the surface of things most common to them,” 
and to my mind real technical education should be directed to the 
elucidation of these scientific principles. How few turners there 
are who could set about testing a lathe as to whether it 
would slide parallel or surface flat wi hout first turning a test piece ; 
and as to grinding their tools to get through the work to the best 
advantage, why there is not 20 per cent. who do that, hence 
the necessity of a tool-room in all well-appointed shops, where tools 
and cutters are prepared on the best scientific principles. My 
exp2rience is that if work is required to be turned out true to the 
tess of an inch, and if ordinary workmen are left to their own 
ucvices to do it, 80 per cent. of the work wiil have to be con- 
demned. 

i thwk ‘‘ Radix” misses the mark when he asks what is to be 
gained by educating workmen in this manner. Technical educa- 
tion aloue will not produce good workmen, but it is well known 
that, as a rule, workmen who do a@ sound technical educa- 
tion are the most skilful, and it is from their ranks that foremen 
are selected, 


Woodtord, September 6:h. DELTA, 





THE VICTORY. 

Sir,—A few years ago I was making a search in the Admiralty 
minute books, preserved at the Public » hr Offive, when I came 
upon the following entry uuder date January 1st, 1749-50:— 

‘* Resolved that the Navy Board be directed to cause the head 
taffarel and quarter pieces of the model of the Victory at the 
Royal Academy at Portsmouth to be carved agreeably to the 
ornaments of that ship.” 

I copied the entry at the time, but did not pursue the matter, 
my search being directed to another subject. Does not this order 
seem to show that there was a ship named the Victory in existence 
at the date abuve mentioned? If this be so, there rust have been 
aship of that name between the Victory of 1775 (illustrated on 
p»ge 225 of your last issue) which was lost in 1744 and Nelson’s 
Victory, launch-d in 1765. The matter might eanily be cleared up 
by a sear: h in the Aimiraity and Navy Board papers at the Public 
Recore Office, and I hazsra the sugyestion that the model which 
you i'lustrate as belonging to the year 1735 is in reality that 
referred to in the above order of 1749-50, 


75, Dartmouth Park-road, N.W. RICHARD B, PROSSER. 
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A FAST EXPRESS TRAIN. combustion chamber 54 square feet, total 1835 square feet. 
ee The tender carries 4000 gallons of water. 

We have received from the president of the Baldwin; The weight of the train is not stated. It will be seen that 
Locomotive Works, Philadelphia, particulars of the running | the engine is an extremely powerful machine, and far heavier 
of a very fast train on the Atlantic City Railway. The train | than any passenger engines used out of the United States. 
is timed to cover the distance, 554 miles, between Phila- | It is true that the heating surface has been equalled, and 
celphia and Atlantic City in sixty minutes. The perform- | even surpassed, in many cases; but we have here an enormous 
ance becomes remarkable when we remember that the train | grate and a huge fire-box, and when we remember how 
has to be ferried, and that from nine to twelve minutes are | potent the fire-box is as a steam ‘generator, it is not matter 
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Atlantic City Railroad.—Sheet Record of Train No, 25 for the Month of July, 1897. 


lated the burgh f Hamburg to imi 
e ers 0} urg tate it. Bo’ 

commercial city in Belgium and the old Hanseatls “1a su 
town” of the German empire have, since comparatively oan 
times, possessed a somewhat complicated, intricate an; 
multitudinous arrangement of quays, wharves, basing and 
docks. The increase of trade, and the o up of ‘com, 
mercial relations with other countries, have rendered ths 
existing facilities at Hamburg inadequate for the present pa 
presumably still more for the future traffic. At certain 
seasons of the year it is by no means an easy task for the 
harbour authorities to berth the numerous vessels and ghi 
which wish to come alongside, or to find a suitable m4 
safe mooring und. Ia order to remedy this state of 
affairs, it has m decided to construct several new and 
nor docks, pending the carrying out of a far more important 
and extensive scheme for imoroving the whole of the present 


| port accommodation, a project which is well worthy of a brie! 
| notice. It will unquestionably be a long job, po | 

| certain difficulties, arising from the constant demand ang 
| absolute necessity for landing and anchoring room, the work 
_ will have to be undertaken in sections, which will great} 


owing tc 


prolong the time which under different conditions would 
amply suffice for the execution of the undertaking. 

As @ commencement it has been determined to at onog 
proceed with the building of one of three new docks on the 


| left bank of the Eibe, and at the same time to lengthen the 
| existing wet dock. The new basi: is to have a maximum 
| width of 1000ft , and a minimum at the farthest end of about 


800ft. It will require five years to construct it, and it wil] 
cost £558,000. As a matter of fact, one-third of the total 
landing accommodation is monopolised by the river boats, so 
that the large ocean-going steamers and all foreign shi 

are very much hampered in loadi:g and unloading If the 
aumber of vessels frequenting the port of Hamburg fourteen 
years ago be represented by six, then ten will show the 
increase that has taken place since. It should be borne in 
mind that within the years just mentioned a very notable 
augmentation has taken place in the dimensions of 
steamers and ships of all classes both in length and 
draught, and this latter feature is causing an enormous 
expense all over the world, in the deepening of existing 
docks and harbours on a scale of considerable magnitude, 
Obviously the greater the tonnage of a vessel the greater 
her length, “ the proper proportion between length 
and beam adhered to. But it is noticeable that, 
supposing the tonnage to remain constant, the length of 
a steamer is invariably greater than that of a corresponding 
sailing vessel. At present the amount of the actual tonnage 
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2 | | | 
Stations. E 8rd | oth. 6th. 7th. | Sth. | 9th. 10th. ! 12th | 19th. Mth. | 15th. 16th. 17th. | 19th. 20th. | 2iet. 22nd | 28rd. | 24th. 20th. | 27th. 28th. | 20th, | oth 3st. 
: BS Oe Le Oe fet SN ad I se ‘iso Be ieee ee! er en, OE Sy PS oe [Th eat Raed Soe A RU ae es CE a 
pm.) pm.|/pmipmi/| pm pm | pm.| p.m. pm.|pm.|pm./pm. p.m.| p.m. pm.|/pm.| pm | p.m. | p.m | p.m. p-m, | pm. p-m. | p.m. | pm. p.m. 
Camien (Kaign’s Point) .. .. «. "O | 3.48 | 8.504) 8.209) 3.505) 8.50} 8.51 | 5.50}) 8.494 3.49}) 3.499) 8.49 | 8.495) 3.50} 8.514 3.514) 3.51 | 3.51 | 8.509) 3.50 | 3.494] 3 49 | 3.49 | 3.494) 3.48§) 3.49 | 3.49 3.50 
Ouieteeieme.. . <: vs} — | — eg eee ee a ES Se Fd my Ws eee Se eee i : Sy ES 2B 
West Collingswood sees ve oe | BL | 8.54 | 8.55 | 3.55 | 8.55 | 8.55 | 3.56 | 8.55 | 8.54}, 3.54 | 8.54 8.54 | 8.54 | 3.54$ 8.56 | 3.553) 3.55 8.554) 3.56 | 8.55 | 8.544) 3.54 | 8.54 8.54 | 3.584 — 9.54 3,55 
IG oi ae oe se wo | SB mm omen mee] ce} = pe fh pee he |S fe] = a Pete -}-)-|-/]-|-|- 
Haddon Heights a ee | 5°5 | 8.56 8.574] 8.58 | 8.57 | 8.58 | 8.68 8.574) 8.57 | 3.57 | 3.56} 3.56} 8.56 3.57) 8.59 | 9.58}) 8.58 | 3.58 | 8.58 | 3.57 3.56}| 8.57 | 8.66}) 8.56), 3.56 3.56 | 8.57 8.57} 
Magnolia .. 2. 2. ee oe ve oe | 79 18.58 | 4.00 | 4.00 | 4.00 | 4.c0 4.004 3.593| 8.593, 8.58}! 8.59 8.58}! 3.59 | 8.50}; 4.01 | 4.01 | 4.00 | 4.00 | 4.€0} 3.503| 3.59 | 3.50 | 3.59 | 8.59 | 8.58 8.58}| 8.59 | 3.59} 
eee ee a a 10-0 | 4.00) — BS herb wl Eos sea eR esky Sk Tata cy, | es alles, Ieee cea eee etic i earegh  aa Pesa ees fa cas arte 
leunttgdiie. << -  n(¥6] | —- | =| >]+ | - ee en es Pe = ENE jeg ON atin fe as BAe 
Clementon * A ve an ee ce | 120 | 4.02 | 4.08 4.03} 4.03]) 4.03 4.04 | 4.02} 4.02} 4.02 | 4.02 | 4.01}) 4.02 4.02) 4.04 4.04 | 4.03 | 4.08 | 4.08) 4.02 4.02 | 4.02 1.02 |.4,02 | 4.01 | 4.014] 4.02 4.03 
Williamstown Junction poe conn, ‘17-0 | 4.06 4.07), 4.08 | 4.07} 407 4.¢8 4.07}! 4.08} 4.06 4.06 | 4.03 | 4.03 | 4.08} 4°08 4.084, 4.07 | 4.07}, 4.073 4.06 | 4.07 | 4.06 | 4.¢6 | 4.06 | 4.06 | 4.06 | 1.06 | 4.07 
Cedar Brook sh ve ce ee ee | 19°9 | 4,09 | 4.10 | 4.103! 4.103) 4.10 4.10}! $.09}} 4.094) 4.C9 | 4.09 4.08} 4.08) 4.00} 4.10} 4.11 | 4.094] 4.003) 4.108 4.00 | 4.09 | 4.09 4.¢9 | 4.09 | 4.08 4.083] 4.09 4.004 
Winslow Sunnie. Tee 4.12 | 4.184 4.14 | 4.14 | 4.13h, 4.14 | 4.13 | 4.18 1.12), 4.18 4.12) 4.12 | 4.18 | 4.14 | 4.15 | 4.18 1.13 4.14 | 4.124) 4.124) 4.124) 4.125! 4.199] 4.119) 4.12 | 4.12} 4.124 
Hammonton soe a tan ioe | 4.15. 4.16 41° 4.16} 4.16 4.16,) 4.15}} 4.15 4.15 4.15 4.145) 11 4.15 | 4.17 4.17) 4.15) 4.16 | 4.16}, 4.15 | 4.15 | 4.15 | 4.15 | 4.153) 4.14 | 4.144 4.15 | 4.15 
Elwood ., eons 83°3 | 4.20 | 4 204) 4,21 | 4 21 | 4.20} 4.21} 4 = 4.20} 4.20 | 4.20 | 4.103 4.19} 4.20 | 4.21 | 4.22 | 4.20 4.203) 4.21 | he 4.20 | 4.193) 4.20 4.20 | 4.19 | 4.19 | 4.19} 4.20 
Egg Harbor er | £8°7 | 4.24 | 4.95 | 4.25 | 4.25 | 4.24 | 4.25 — 4.24 | 4,24 | 4.24 4.24 4.234) 4.23) 4.244) 4.26 | 4.24 | 4.24 | 4.25 | 4.283] 4.24 | 4.24 4.24 | 4.24 | 4.23 | 4.98 | 4.28 | 4.23} 
cemcuiin~ 1 ve se se oe | $8°5 | 4,28 | 4.28}) 4.29)) 4.29 | 4.28 | 4.29 | 4.28 | 4.28 | 4.28 | 4.28 | 4.27 | 4.27.| 4.27 | 4.284 4.204 4.27} 4.28 | 4.29 | 4,27 | wae 4.27 4.274 4.28 | 4.97 ‘a0 4.264) 4.274 
Pleasantville...» + ++ -. | 50°5 | 4.88 | 4.845) 4.85 | 4.34 | 4.84 | 4.85 | 4.83 | 4.83 | 4.88 | 4.83}| 4.88 | 4.32 | 4.88 | 4.34 4.834 4.824 4.88) 4.349 sages 4.33 | 4.824 4.33 | 4.83} mt 4.824] 4,32 | 4.33 
Meadow Tower wove 53°8| — | 4.87 | 4.87 | 4.37 4.36}| 4.37 | 4.854] 4.36 | 4.36 | 4.36 | — 4.84}| 4.85 4.364, 4.374, 4.85}! 4 86 | 4.87 | 4.853) 4.96 | 4.85 | 4.86 | 4.86 | 4.854) 4.35 | 4.85 | 4.35) 
Atlantic City Depdt .. .. .. .. | 65°5 | 4.40 | 4.88}] 4°28}) 4.38 | 4.879] 4.38) 4.374! 4.87}, 4.37) 4.874) 4.87 | 4.86 | 4.89 | 4,38}! 4.30), 4,88 | 4.88 | 4.884) 4.373) 4.88 | 4,88 4.89 | 4.883] 4,88 | 4.38 | 4.87 | 4.38 
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Engineer Fahl. Conductor Stokes. 


The engine is a Vauclain compound, with cylinders 18in. | point we have no information. 
and 22in. in diameter, by 2G6in. stroke. The driving wheels 








drivers carry 85 tons. The diameter of the boiler shell is 
long. ‘The fire-box is 9ft. Gin. long and 8ft. wide. The tube | Antwerp not very long ago, in very considerably extending 










i 
surface is 1645 square feet, fire-box surface 186 square feet, | and enlarging their port accommodation, may have stimu- or 


occupied in the ferrying. We give the schedule time in the ; for wonder that the boiler can make the steam wanted for so | of the ships mooring in the Elbe at Hamburg is three millions 
ccompanying table, and we illustrate the locomotive. The | considerable an effort. It would be interesting to know | annually, which is rather more than double what it was 
fuel used is anthracite, of very good quality. whether the train is worked at a profit or a loss, but on this | in 1893. 











A Nw Natu.—An ingenious modification of the French nail is 


are 7ft. in diameter. The total wheel base is 26ft.7in. The 4 v1 ; J nan: 

i , om il 
coupling rods are 7ft. 3in, long centre to centre. The total pong ete’ © as ie Gah pee as by ‘being 
weight of the engine is nearly 64 English tons, of which the NEW DOCKS AT HAMBURG. | indented by p se on opposite “sides, The . eo Sons 


alternate, there being first two indentations on one diameter, and 


4ft. 10%in. There are 278 tubes 1Zin. diameter and 18ft.| Ir is quite possible that the example set by the citizens of | then two on the diameter at right angles to the first, The hold- 
ng valne of two of these nails is, it is stated, equal to that of five 
inary wire nails, , ‘ 7 
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RAILWAY MATTERS. 


Ir is considered certain that at no distant date an 
English company will construct a railway connecting Granada with 
the port of Calahonda, 


Ir is hoped that the Mandalay-Kunlon Railway will be 
completed in 1899. Recent explorations have shown that, providing 
the Coinese Government is agreeable, no insuperabie difficulties 
lie in the way to extending it to Talifa and aj ining towns. The 
distance between Kunlon and Tahfa is 280 miles. The most 
formidable obstacle is the Mekong, which is some two or three 
miles across, whilst the Gorge is about 2000ft. The Mandalay- 
Kunlon line will, no doubt in the next century, bs extended to 
China. 

Ir is reported that Servia intends building some strate- 
gical railways shortly, which means as soon as she has money 
enough, says the Railway Times. The Timok Railway is 
the first to be commenced, and will join the existing 
Radujevatz Saitchar line with the town of Nish in one 
direction and with the Tarn-Soeverin line in the other. 
This latter junction would connect the Servian railway system 
with that of Bessarabia by means of the Roumanian railways. 
The second projected railway would join Servia and Bosnia, and 
conect Belgrade with the Bosnian line, now in course of construc- 
tion. 

Tue contractor who undertook to construct a railway 
line ‘from Astoria to a transcontinental connection” made a 
commencement; large grading contracts were given out, and 
lately bids for bridge work and trestles have been sought. It is 
doubtful if the line will be finished this year, but there is 
absolutely nothing to prevent it, as there are no great difficulties 
to overcome, as the steel rails for the full distance arrived from 
Eagland last summer and now lie stored waiting to be laid. The 
rails weigh 77 lb. to the yard, and are equal to the heaviest in use 
on the Southern Pacific Railroad, under whose auspices this line is 


supposed to bs built. 

Tue Secretary of State for Foreign Affairs has 
received from her Majesty’s Consul-General at Christiania informa- 
tion to the effect that the Norwegian State Railway Administration 
have invited tenders for the supply of 5400 steel rails with accom- 
panying fish-plates, Tenders should be addressed ‘* Styrelsens 
Expeditionskontor, Statsbanerne, Christiania,” and will be 
received up to 7 p.m. of September 15th next. For further par- 
ticulars application should be made to the ‘‘ Banedirektorens 
Kontor, Christiania.” Tenders are also invited for the supply of 
railway points to be sent in up to the same date, and to the same 
address, ‘‘Styrelsens Expeditionskontor.” 

Tue directors of the Isle of Man Tramway and Electric 
Power Company, Limited, have obtained from the Manx Legis- 
lature power to extend their line of electric tramway from Laxey 
to Ramsey, and arrangements have been made to construct an 
extension which when completed will result in an electric tram- 
way line, mainly along the sea coast, from Douglas to Ramsey, a 
distance of 19 miles. The capital to be expended upon the exten- 
sion will be kept entirely distinct from any expenditure upon the 
other system. The revenue and expenditure will also form a 
distinct account, as the balance of the revenue of the extension 
will be available, after the establishment of a reserve fund and 
after providing for renewals, for payment of interest upon the 4 
per cent. debentures, the 5 per cent. amy shares, and 
for dividends upon the ordinary shares. During the three years 
of the existence of the company dividends have been paid at the 
respective rates of 74, 8, and 8 percent. The capital of the com- 
pany is being increased to £300,000. 

Tux report of the Glasgow and South-Western Railway 
for the half year ended July 3lst states that the amount expended 
on capital account for the half-year to July 3lst was £106,738, 
The capital expended during the half-year has been £45,735 less 
than the amount estimated. The capital expenditure for the 
current half-year is estimated at £186,556. The Bill promoted by 
the companyin the last session of Parliament has received the Royal 
Assent, The Billauthorises the conversion of the ordinary stock into 
preferred and deferred stock and the consolidation of certain classes 
of preference stocks. The traffic returns for the half-year show that 
there has been an increase of £21,567 in coaching, £6939 in goods, 
and £8391 in minerals, and a decrease of £364 in live stock, The 
aggregate increase—after deducting the cost of collection and 
delivery—as compared with the corresponding period of the 
previous year was £36,533. After providing for the dividends on 
the preference stocks and shares there remained a balance of 
£129,085, out of which the directors recommend a dividend at the 
rate of 5 per cent. per annum on the ordinary stock, carrying 
forward £5887. 

Tre report of the directors of the Great North of 
Scotland Railway Company states that the revenue of the half- 
year is £223,718 1s. 10d., as compared with £213,783 13s, 7d. in the 
corresponding period of last year, being an increase of £9934 8s. 3d. 
After providing for interest and preferential charges, there remains 
a balance of £17,908 7s. 7d. The outlay on capital account has 
been :—Oa lines open for traffic, £28, 123, 10d.; on working 
stock, £15,517 193, 10d.; and on the Cruden Railway, 
£15,521 0s, 34, Tae working expenses per train mile are 11 37d. 
as against 21°10d., and on traffic receipts 47°49 per cent. as 
as against 46°53 percent. In train mileage there is an increase of 
61.317 miles over the co ding period of last year. The 
doubling of the portion of the main line between Grange and Keith 
is approaching completion, The Cruden Railway was open for 
traffic on 2ad ult. The Bill promoted by the company in the last 
session of Parliament has received the Royal Assént, but the 
Select Committee of the House of Commons, to whom it was 
referred, did not pass the clauses for running powers over the 
Highland Railway from Elgin to Inverness. The company’s scheme 
for connecting the districts of Skene and Ezht with the City of 
Aberdeen was passed by the Light Railways Commissioners, and 
there is now a proposal before the Commissioners to extend the 
scheme to the company’s main line at Kittybrewster, 

Tue following table gives the railway mileage of the 
five great continents of the world, The first column represents the 
totals in 1895, the second in 1891, and the third shows the increase 
in the four years:— 








1895. 1891. Increase. 
Mites. Miles. 
Europe .. 155,284 141,552 18,732 
_ eee 26,890 22.023 4.867 
Africa .. 81,69 6,522 1,647 
America .. 229,722 212,724 16,998 
Australia 13,888 12,322 1,566 
The world 433,953 . 895,143 .. 38,810 


The percentage of increase in mileage was greater in Africa than 
in any other continent; but this great percentage was only 1647 
miles. The South African Republic led in new construction, 
building 491 of-ite 616 miles between 1891 and 1895: - Cape Colony 
followed, and it has more railroads than any other African country, 
followed by the French possessions Algiers and Tanis, Egypt 
made an addition of 81 per cent. to its mileage in the four years 
in question, as did also the Orange Free State. Just about half 
of the African mileage is in the comparatively small area of South 
Africa, Among Earopean countries the rank in mileage is as 
follows:—Germany, France, Russia, Great Britain, and Austria. 
No other country has so much as 10,000 miles. The largest in- 
crease in mileage since 1891 has been in Russia—4146 miles, and 
21°4 per cent. No other country in Europe added half so much 
to its mileage. But Spain gained 18°3 per cent,, and Sweden 
17°7 per cent. The gains in France, Germany, and Austria- 


Hungary were from 64 to 7 per cent. 








NOTES AND MEMORANDA. 
A THOUSAND cubic feet of coal gas weighs 87 lb. 


Ir is stated that £14,000 a year is required to run 
the South Australian School of Mines and Industries, 


Dvurina 1896 the British Government called in 
£2 400,000 worth of light gold coin, and rehabilitated it at a cost 
of £33,000. 


Tue carbonising of one ton of coal produces 2 galls. of 
berzl, 45 galls. 10 0z. of liquor, 12 galls, of tar, and ls cwt. of 
coke, 


Tue total number of factories of explosives in Great 
Britain, under continuing certificate and licence, is now 139, ex- 
clusive of ‘‘small firework” and ‘toy firework” factories, being 
an increase of five on last year, when the number stood at 134. 


A peep and long canal to be built by Russia to con- 
nect Riga, on the Baltic, with Cherson, on the Dneiper near the 
Black Sea, is to be 1000 miles long, 213 ‘23ft. wide at surface, and 
115ft. at the base, with a depth of 27°9ft. It is to carry easily the 
biggest battleships of the world. 


THE ventilation of the Metropolitan District Railway is 
effected by ten openings, and it has been estimated that there is a 
total indraught of 392,000 cubic feet of fresh air and an expulsion 
of 432,000 feet of foul air per train. The passage of about every 
4} trains brings about a change of the air, 


Mr. C. H. Mircuett, of Toronto, Ont., suggests the 
use of scrap or refuse mica in making coverings for boilers and 
steam pipes, where its properties as a non-conductor of heat will 
be valuable. Another use is as packing or protection to walls or 
roofs exposed to heat, or in other locations as a fireproof material. 


Street when heated to 430deg. Fah., and plunged in 
cold water turns a very pale yellow colour, when heated to 460 deg. 
and similarly quenched straw yellow, 500deg. brown yellow, 
530 deg. light purple, 550 deg. dark purple, 570deg. clear blue, 
610 deg. pale blue, and when heated to 630 deg. Fah. blue tinged 
with green. 


THE word temper, as used in steel manufacture, means 
the percentage of carbon which the metal contains. For instance, 
in steel of razor temper, there is 14 per cent. carbon ; saw-file 
temper, 13 per cent. carbon; tool temper, 1} per cent.; spindle 
temper, 1) per cent.; chisel temper, 1 per cent.; set temper, { per 
cent.; and die temper, } per cent. of carbon. 


Amone the minerals produced in New South Wales 
during 1896, platinum occupies a position 'for the first time, the 
output being valued at £3479. The production of platinum for 
many scientific purposes is assuming great importance, and it is 
to be hoped that the discoveries which have been made in New 
South Wales will lead to the establishment of a permanent and 
lucrative industry, 


AttHouGH founded as long ago as 1829, gold was not 
exported from Western Australia till the year 1886, when the 
precious metal to the value of £1147 was discovered, In 1890 the 
output had grown to £86,664, and in 1893 to £421,385. In 1896 
the yield amounted in value to over a million sterling, and Sir 
James Forrest anticipates that at the close of the present year the 
output will have exceeded £2,000,000. 


Ir is stated the Chilian Government has decided to 
appropriate 500,000 dols. for encouraging the development of iron 
and steel foundries in that country. One hundred and twenty 
thousand dollars will be given to an American syndicate as a 
bonus for establishing an ironfoundry, end the residue of the sum 
mentioned is to be similarly distributed. Government reports ssy 
that iron ore exists in abundance in Chili. 


Tue largest gun casting ever made in the United 
States was cast at the ordnance department of the Bethlehem, Pa, 
Iron Company on August 12th. The casting is for the tube of a 
l6in. gun for the United States Government. It is 19ft. 6in. in 
length. More than 100 gross tons of metal were used in its mann- 
facture. Three furnaces, two of 40-tcn capacity each, and one of 
20 tons, were used to prepare the metal. 


Supways for London streets is likely to become a 
rallying-cry in municipal affairs at no future date, since it seems 
quite unlikely that the numerous subterranean railways for London, 
now either authorised or actually under construction, will do much 
to relieve the pressure of traffic in the main thoroughfares. It is 
interesting, therefore, to note that the long talked-of-scheme for 
a subway bstween the Middle Temple and the Royal Courts of 
Justice, apparently doomed to be indefinitely pigeon-holed, is 
being revived. When the City and West End Railway Bill was 
before Parliament last summer, a clause was inserted by which 
the company undertook to construct this subway, as a considera- 
tion for the wayleave to be granted to them to drive their own 
tunnels under the Strand. When the Bill was thrown out— 
although it will doubtless be reintroduced next session—the sub- 
way, of course, was also dropped. The Benchers of the Temple 
have now taken up the scheme, and power has been granted by the 
Strand District Board of Works, with the proviso that the subway 
when constructed shall be always open to the general public 
during the hours of legal business at the courts, 


Untm a short time ago the South Russian blast 
farnaces were entirely dependent upon the ore beds of Krivoli Rog 
for their ore supply, but recently immense ore deposits have been 
discovered on the peninsulas of Kertch and Taman, which separate 
the Azoff Sea from the Black Sea. We learn from the Jron and 
Coal Trade Review that the ore found here is of the limonite type, 
and not of high-grade character. Unwashed, it contains on the 
average only about 38 per cent. of metallic iron, with 1°5 per cent. 
of phosphorus. Smelting tests were made in the Alexandroff 
blast farnaces of the Briansk Company. and resulted perfectly 
satisfactorily. Pig iron produced from Kertch ore can be refined 
only by the basic process. The iron ore range of Kertch is very 
extensive, Ihe ore is found in veins from 15ft. to 35ft. thick , 
it ofcen crops out at the surface, or is covered by a thin layer of 
soil only. The principal ore deposits are located at Jenikale, 
Baes, Djumush-Key, Bulganok, and Katerles, north-east of 
Kertch, and at Kamesh-Barun, Bakalski lighthouse, Janysh, 
Shami-Kolodj-ff, south-east and south-west of Kertch. The ore 
deposits extend along the coast for a distance of 45 miles, and 
have been traced to the opposite peninsula of Taman, 


Tue following passage is translated from the Chemische 
Zeitung by the Journal of the Society of Chemical Industry. In 
aluminium castings, a distinction must be drawn between castings 
which are practically finished on leaving the mould, and castings 
which are subsequently subjected to a forging or rolling process. 
The difficulty of producing sound aluminium castings lies in the 
great contraction of the metal on cooling. This difficulty can be 
overcome by adding phosphorus to the molten metal, in the 
proportion of about one gramme to one kilo, Thoroughly sound 
castings are in this manner obtained, but they are rather brittle 
and therefore unfit for rolling purposes, Castings suitable for the 
last-named process are obtained by pouring some rape oil upon the 
surface of the metal, which is fused in iron crucibles. When all 
the oil is burnt off, the metal is run into the hot iron moulds, and as 
soon as the contraction begins, more metal is added. Tie ingots 
obtained in this manner are excellent fur rolling, forging, ur wire- 
drawing purposes. Aluminium fused in graphite crucibles always 
has a tendency to crack in the rolling or forging, the more so the 
oftener it has undergone the process of melting in this kind of 
crucible. This appears to be due to the fact that aluminium 


' takes up silicon from the crucible, 








— 
MISCELLANEA, 


Mr. J. Scorr, from Keyham Factory, 
pointed to assist Mr, Linnington in overseeing the 
the water-tube boilers which are being built for the new battlesns 
Vengeance, Mr. Long, also from Keyham, has been celected' 
oversee the construction of boilers for two new gunboats, a 


New oilfields have been discovered in § i 
by Professor Helfer and Dr, Weit. These fields heen Africa 
in the Transvaal, the Orange Free State, and in the neighbour! “ier 
of the Karras plateau, not far from the shore of the Indian Oe wing 
The oil is of excellent quality, and approaches the American ant 
Galician crude in illuminating contents, Drilling will commenas 
soon. 


An Eastern report states that the installation of 
telegraphs into Hunan, which was attended by much opposi'j 
at first, has at last been successfully accomplished, but on! = 
condition, as stipulated by the provincial authorities that” the 
lines passing through their territory should be entirely wade 
their control, Offices have been opened for business in the 
a city of Changsha, and also at Yochew, near the Tangting 
uake, 


has been aD. 
Construction of 


We have received from the Electric Construction 
Company an illustrated pamphlet descriptive of their special 
electricity-distribution apparatus, and particularly dealing with 
the well-known ‘‘ Oxford system.” It includes, also, a reprint of 
Professor Kennedy’s report on this system, with which exceptional 
results have been obtained. The pamphlet is worth reading, as 
it gives a sufficiently clear exposition of a system which appears 
somewhat complicated, at any rate on paper. 


At Spokane, Washington, the falls of the river have 9 
capacity of 30,000-horse power, and at Oregon City, 12 miles from 
Portland, Oregon, the capacity is 56,000-horse power at the lowest 
stage of the water. Utilising part of this power, the Portland 
General Electric Company has constracted one of the most com. 
plete electric power stations in the United States, if not in the 
world, It provides power for the electric lighting of Portland, for 
street-car traction, and for numerous shops and factories, 


A NEW company has been formed with a capital of 
£10,000, and with power to increase this to £150,000, to supply a 
high-class steamship service between Liverpool and Douglas, where 
fares are said to be at present 50 percent. higher than is customary 
elsewhere. It is proposed to build two twin-screw steamers 
similar to the Roebuck and the Reindeer, which belong to the 
Great Western Railway, and ply between Weymouth and the 
Channel Islands. These steamers are to do the passage in three 
hours, and will begin the service in May next, 


Accorpina to the New York Sun, President A. J, 
Moxham, of the Johnson Steel Company, who is now in England, 
has just received orders for 20,000 tons of steel rails for electric 
roads in Ireland. This is probably the largest order of steel rails 
for electric railway purposes ever shipped out of this country, and 
the fact that they are sent to the very doors of England is one of 
the notable features of the affair. The same journal says that 
Japan is about to place a contract in America for the rails and 
materials required for the 1200 miles of railroad which it is to con- 
struct in Formosa, 


Tue construction of a lighthouse on North Head, U.S.A., 
has been going on since last summer, and was much retarded by the 
exceptionally wet winter. The light is to be of the first order 
and is to be removed from the present position on Cape Disappoint- 
ment ; its arc of visibility will be 220 deg., as compared with 
155 deg. on Cape Disappointment. Its approximate position will 
be 46 deg. 17 min. 48 sec, N, and 124 deg. 4 min. 46 sec. W., and 
it will be of great benefit to vessels coming down from the north- 
ward, especially along the coast, in which position the light at Cape 
Disappointment was shut ont, 


THE exportation of iron ore from Malaga increases 
steadily, thanks to the Linares-Almeria Railway, and new mines 
are daily being opened up. Daring the first quarter of this year 
(1897) more than 50, tons were exported. A great drawback 
is the very primitive means of shipping—by baskets—which still 
prevails, ere is much talk of providing adequate machinery to 
ship large quantities rapidly, Oae of the first necessities is to 
continue the railway to the quays. At present the ore is dis- 
charged from the tracks at the station, and thence carted for a 
considerable distance to the loading quay. 


Tue United States Government has surveyed the sites 
for the erection of proposed fortifications on Points Wilson, 
Marrowstone, and Admiralty, an equilateral triangle abreast of 
Port Townsend, Considerable land on these points has been 
purchased by the War Department, and semi-official announcement 
is made that preliminary work will be commenced this year. It is 
also proposed to connect Point Wilson with Point Marrowstone by 
a satlitesy road circling around Port Townsend Bay. Daring the pro- 
gress of the work of construction it is proposed to re-station two 
or three companies of troops at Fort Towasend, two miles from this 
city. 

THE new graving dock being formed at Troon, adjacent 
to the old one, is rapidly assuming something like its completed 
dimensions, These are:—Extreme length, 364ft.; width at top, 
86ft.; width at bottom, 50/t.; depth from cope, 30ft. 6in. The 
fall depth has been excavated to within about 40ft. of the extreme 
length, and the entrance wall on the couth side is built to within 
2ft. of the coping. The wall of the north side is founded, and the 
hollow-quoin is set, ready for the up-building of the wall proper. 
The ‘altar steps” on both sides of the dock are ready for covering 
with concrete. There will be 22ft. of water in the sill at high- 
water spring tides. Mr. George Lawson Rutherglen is the con- 
tractor, work having been begun on the dock in January last. 


Mr, W. Hoore Cnampgrs, of the Tankersly Collieries, 
Thorncliffe, died somewhat suddenly on Monday evening at 
Bridlington Quay, a favourite Yorkshire health resort, Mr. 
Chambers is the third son of the late Mr. John Chambers, of 
Belmonte, Chapeltown, and of the well-known firm of Messrs. 
Newton, Chambers, and Co., Thorncliffe Ironworks, and collieries, 
and a brother of Mr. A. M. Chambers, J.P., of that company. 
For some time he was manager of the Silkstone Collieries, and after- 
wards of the Rockingham Colliery, Barnsley, subsequently taking 
the position at Tankersly which he held at the time of his decease. 
Mr. Chambers has of late been in indifferent health, to improve 
which he took a holiday at Bridlington Qaay, where, however, he 
gradually sank. The deceased, who was much respected in the 
district, was 57 years of age, and leaves a wife and family. 


“From a report of the British Consul-General in Odessa, 
which has just been published, it appears that British coal, which 
was once an important item of import at Odessa, declined last year 
even when compared with the meagre figures of the preceding 
year. Russian coal, though inferior in quality, is favoured by a 
heavy Customs duty, and has proved a formidable competitor to the 
British commodity, and it is to be feared that, with the growth cf 
coal-mining in Russia, a further decrease may be expected. There 
is, however, the Consul-General adds, no immediate prospect of 
any farther serious decline in the import of British coal, owing to 
the fact that a considerable drain on the home supplies has followed 
the Imperial Ukase of last year ordaining that the Baltic {ist 
should only consume Russian coal, and that the local demand for 
coal fuel continued steadily to increase, The coal consumed 
locally was once exclusively British, whereas tho latest statistics 
show that out of a total of 264,960 tons, reprasenting the amount 
consumed during the year, Russia supplied 183,490 tons, England 
only 81,470 tons, ; 
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*,* In order to avoid trouble and confusion we find it necessary to inforin 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 
*,* We cannot undertake to veturn drawings ov manuscripts ; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 


C. E. H. (Sheffield).—Address, The British Consulate, Paraguay. 

H. E. M. (Croydon).—Write to the Secretary, Finsbi Technical 
College, Leonard-street, for a prospectus of the evening classes. It is 
an admirable college for useful practical instruction. 

H. R. ayp Co. (Martin’s-lane).—An elaborate trial of oil engines was 
carried out at Cambridge by the Royal Agricultural Society in 1894. 
You will find a full report in Taz Enaiyeer for July 6th and 18th in 
that year. 

J. J. (Worcester).—We confess that we do no know the names of all 
the vestrymen in London who have charg. of electric light depart- 
ments. Perhaps some of our electrical conte: voraries may be able to 
satisfy your curiosity on this point, but we douLt it. 


INQUIRIES. 


THE CALYX BORING MACHINE. 


Sin,—I shall be obliged to any reader who will give me the address of 
the maker of the Calyx Boring Machine. K. ¥. 
Leeds, September 8rd. 


THE ENGINEER. 


SEPTEMBER 10, 1897. 











LABOUR AND CAPITAL, 


Tue Trade Union Congress met in Birmingham on 
Monday, and there was a very large attendance. The 
three hundred delegates, representing about a million and 
a-half of workers, were received by the Lord Mayor, Sir 
J. Smith, and in the afternoon about a thousand persons, 
including ladies, invited by the Earl of Warwick, went by 
special trains to a garden party at Warwick Castle. The 
principal business on Monday consisted in the election of 
Mr. J. V. Stevens, as chairman of the Congress. The par- 
liamentary report was then presented and taken as read. 
It is with this report that we are most concerned. It is, 
so far as the trade unions are concerned, a record of 
disaster. Nothing that the unions wanted done has been 
done at St. Stephens; no wish has been satisfied. On the 
contrary, the course of events shows that various perils 
have arisen. Thus, for example, there is even reason to 
fear that if a trade union deprives a man of the means of 
earning his bread, or carrying out a contract, it will be 
liable to a civil action for damages. Indeed, the Com- 
mittee say that if the decisions which had been given by 
magistrates and judges during recent years in connection 
with cases that had come under the picketting clauses of 
the Conspiracy Act were legal decisionsand true definitions 
of the law, then there was but little protection against civil 
actions which might be brought against trade union 
officials by employers of labour ; and if the workers were 
to be adequately protected and their rights secured, 
then the Congress and the trade unions of the country 
ought to lose no timein securing the necessary alterations 
of the laws and placing them on a more sound and satis- 
factory basis. The chances that Parliament will recognise 
the right of anyone to prevent another from working if he 
sees fit are, we think, extremely small. We gather from 
the report that Parliament has manifested indifference to 
the claims of labour, and that a determined effort must 
be made in the future to return a number of members 
adequate to enforce trade union views. The report, 
taken as a whole, is very far from being optimistic ; and 
we learn that the political life of the nation takes little 
heed of the aspirations of labour as represented by the 
leaders of the unions. Possibly this is in some measure 
due to lack of singleness of purpose among the unionists ; 
but as to this the report is silent. 

At this moment the star of unionism is not in the 
ascendant. Even Mr. John Burns begins to hint at the 
possibility of all the funds of the Amalgamated Engi- 
neers being expended, and expended in vain. If this 
is really the case, a day of reckoning will come 
which the trade union leaders will scarcely like to 
face. So far as can be seen, the Amalgamated Engi- 
neers have not now the smallest chance of winning. 
Never before have they crossed swords with antagonists 
so powerful or so united. The employers have got a 
lesson from the workmen ; they have learnt that “ united 
they stand—divided they fall.” The Amalgamated Engi- 
neers have failed to understand or appreciate the full 
strength of the opposition which they are trying to over- 
come. The employers are fighting for their lives, and in 
that overwhelming fact they will find the secret of vic- 
tory. Nor do the men as a class seem at all to realise 
the truth that, even if they were to succeed, the intro- 
duction of the eight hours day would revolutionise the 
arrangements in every important works in the kingdom. 
The eight hours day will be an evil day for the incom- 
petent or the elderly men; and not a few of the elderly 
men are aware of the fact. The strength of the whole 
movement is not with the married men or te fathers of 
families, but with the young men, who drown all sound of 
opposition, and find in strike-pay just that reward for 
idleness which enables them to enjoy life. 

We do not think the end of the war is far distant. 
Employers will lose a magnificent opportunity if they do 
not avail themselves of the defeat of the trades union to 
strengthen the hands of the Free Labour Party. Why 
should it be necessary for a man who wants to make pro- 
vision for the future to join a union? Why should there 
not be benefit societies so arranged and so worked on a 
great scale—a national scale if need be—that every man 
should be certain that the money he has subscribed 
against the evil day should be forthcoming? We can do 





capital and labour difficulty. We advocate the formation 
of a national free labour association, every member of 
which shall subscribe a fixed sum to a common fund, to 
which the masters shall subscribe pro rata a like amount. 
No man shall forfeit his claim on the fund because he hap- 
pens to move from one district to another, or because 
he changes from one employer to another. These funds 
shall not be used under any circumstances for other 
than “benefit” purposes. Let the funds be adminis- 
tered by a joint board, the members elected half by 
the men, half by the masters. A moderate extension of 
the principle would lead to the establishment of a Con- 
ciliation Board, before which all disputes could be argued 
out and settled. The apparent cost to the masters would 
be considerable. The real cost would be nothing; 
nothing, that is to say, in comparison with the saving 
which would follow on the advent of a reign of peace in 
the shops of the United Kingdom. 

Writing thus, we advocate no Utopian or impossible 
scheme. The system is at work now partially, and has 
been at work for a considerable time in various establish- 
ments. We could name one employing a very large 
number of men, in which labour troubles are unknown. 
The eight hours day is not so much as named. Every 
man of long service gets a pension when he reaches the 
age of sixty. If he is hurt or sick while he is off duty, 
he draws pay. The wages are the full rates current in 
the district. Much is done by the employers to make 
their men comfortable. The shops are well lighted, well 
ventilated, and in winter well warmed. All the con- 
ditions are such that the union leaders pass by 
on the other side. They know that they speak to deaf 
ears when they address men working under such circum- 
stances. The employers spend, it is true, a good deal of 
money ; but it is money spent to the utmost advantage. 
Beyond question, many firms would follow their example 
if it were not for the antagonism of the men. It is 
flatly opposed to the policy of the trade union leaders 
that the men should be comfortable. Unfortunately the 
Truck Acts, which appear to be standing legal puzzles, 
are at all events usually interpreted in a spirit which is 
inimical to the co-operation of the masters with the men. 
The Acts are, no doubt, blamed for much with which 
they have nothing to do; but their tendency has been in 
the direction of making a weekly money payment the 
only return for labour. When the employer has paid 
his men their wages he considers that he has done all 
that he can be expected to do; all, indeed, that he can 
do without incurring some risk of breaking a law not 
very easy to understand. Yet it is certain that 
this money payment does not satisfy all the con- 
ditions under which life is carried on in our great 
towns and cities. One incessant cause of complaint is the 
difficulty experienced by men in obtaining houses within 
any reasonable distance of the works in which they are 
employed. If the masters only knew what would make 
most for their own interests, they would leave nothing 
undone to provide habitations for their workmen. In 
the country, where there are coal mines and biast 
furnaces, this is the case, and no colliery is complete that 
is not provided with villages or groups of houses for the 
miners. But in towns we seldom in this country find that 
anything adequate has been attempted in this direction, 
and yet there is every reason to believe that the purchase 
of house property, or its creation within a reasonable 
distance, would prove a most remunerative investment to 
the company or individual employing many hands. If 
the employers will take the trouble to make inquiries 
they will find that certain shops are never harassed by 
unions; they are left in peace; and by pushing their 
investigations a little further they will learn that a berth 
in these works is so desirable that the men are utterly 
unwilling to risk their certain possessed advantages in 
pursuit of a doubtful gain. In a word, the hands in such 
places know that a shilling or two a week extra would in 
no wise compensate them for the loss of the advantages 
which the position givesthem. The lesson tobe gathered 
from such an inquiry as we suggest could scarcely fail to 
prove valuable ; it furnishes the solution of the question 
often asked, ‘‘ How is that I, Peter Styles, am worried by 
strikes and disputes of all kinds, while my neighbour, 
John Nokes, is never troubled at all?” 


LIGHT AND HEAVY ROLLING STOCK. 


THE tendency of modern railway practice is toward 
heavy rollingstock. Everything about a railway becomes 
larger with each reconstruction. Stations are added to or 
rebuilt with huge extensions. Bridges are replaced by 
stronger structures. A 100]b. rail begins to take the 
place of the 84]b. rail, which displaced the 75]b. rail, 
just as that superseded the 601b. rail. Engines and 
tenders, and coaches and vans are all heavier and yet 
heavier; and there is as yet no evidence that the end is 
in sight. This change is due to several causes. It is 
being made for various reasons, some of which are good 
and sufficient, while others are bad or inadequate. It is 
worth while to consider their nature, and ask whether we 
are not overdoing railway development. 

It is very commonly assumed that the principal cause 
of the augmentation of weight in passenger rolling stock 
is the demand of the travelling public for luxury. There 
is some truth in this assumption, no doubt; but it is not 
the whole truth. The great variation in the weight of 
coaches providing about the same accommodation is 
sufficient evidence of this. We shall find, for example, 
two bogie coaches, the upholstering, painting, <c., 
of each being equally good, while one weighs five 
tons more than the other. The heavier coach 
is much stronger than the lighter coach. Is the lighter 
coach strong enough? In the answer to this question 
lies the explanation of the tendency with which we are 
dealing. It will most probably be found that the light 
coach, although strong enough, requires more repairs then 
its heavier brother, and this is specially true of colonial 
practice. Now locomotive superintendents and car- 
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riage superintendents alike strain every nerve to keep 
the rolling stock out of the repair shops. It is 
common knowledge that light locomotives, other things 
being equal, find their way to the repair shops much 
more frequently than do the heavy engines. Not 
because the lighter engines are less pow , and so are 
overtaxed, but because they have smaller wearing 
surfaces, thinner tires, axles of less diameter, thinner 
frames, and soon. No doubt extra weight is put into 
parts of coaches which have little or nothing to do with 
wear and tear; but even when all due allowance has 
been made for this, it will be found that, in the long run, 
weight—which is tantamount to strength—pays, at 
least in so far as a reduction in expenditure on repairs 
can pay. The objection to weight in rolling stock is very 
obvious, so obvious that everyone not a railway man 
points to it. It is that so much extra dead weight has 
to be hauled about the country. It costs so much 
to convey a ton from London to Aberdeen, or 
Holyhead, or Exeter. Why carry a ton more than is 
needed ? Railway managers, however, seldom if ever 
argue in this way, for the simple reason that they know 
that the cost of haulage is really a very small item 
expressed in coals. Let us, for example, suppose that a 
train consists of six bogie coaches weighing 18 tons each. 
The cost of hauling them 100 miles would be so nearly 
the same if they weighed 20 tons each, that the difference 
would be practically inappreciable at the end of the half 
year. The wages of the driver and fireman, and of the 
guards, the cost of stations, signals, anent way, 
lubrication, taxes, and general charges of all kinds to be 
debited to the train would be totally unaffected; and the 
extra cost would appear only in coal, which is an extremely 
minute item when it is worked out on the ton mile system. 
Thus we shall probably not be far wrong if we take the 
total consumption of coal per passenger train mile at 40 lb. 
in the United Kingdom. This should cover everything— 
shunting, standing, raising steam, and soon. If, again, 
we take the average total weight of a passenger train 
with engine and tender at 200 tons, we shall not greatly 
err. But 40 Ib. of coal are worth not more than 2d. 
The run of 264 miles from Euston to Holyhead can 
be made, therefore, for £2 4s. The addition of a ton 
more or less to a coach would scarcely be felt. In a 
word, the extra cost of hauling a few tons of iron and 
wood is of no practical moment. It represents extra 
expenditure, but so small an extra expenditure that it is 
scarcely counted or countable in the books of a railway 
company. A far more serious item, indeed, is the extra 
first cost of the heavier coach or the heavier engine. 
But, on the whole, there can be no question that the 
balance of advantages rests with the heavier rolling stock, 
always provided that the additional weight is so disposed 
that it promotes the health and longevity of the carriage 
or engine. 

There are, however, two aspects of the question which 
remain for consideration. The increase of weight of 
rolling stock demands an increase in the strength of per 
manent way and of bridges. It is not so Jong since an 
engine and tender weighing 65 tons were considered to be 
heavy; but we have got up recently to 70 and 75 tons 
and more recently to as much as 85 and 90 tons. This 
makes the strengthening of bridges imperative. Per- 
manent way has to be made stronger and heavier, and 
s0 expense is increased. It is an old story that the loco- 
motive superintendent and the engineer of a railway 
seldom agree officially. Each blames the other. The 
locomotive man says that the road is so bad that it 
knocks his engines to pieces; and the civil engineer 
retaliates by saying that big engines and big speeds 
render it next to impossible to maintain a road in first- 
class condition. No doubt the desire to keep the engines 
out of the shops does not always work well for the per- 
manent way; but, on the other hand, it may be urged 
with some force that in the long run the heavier and 
better the permanent way is the cheaper will it be in 
upkeep. Ina word, heavy rolling stock implies a first- 
class road, and the two combined are virtually cheaper 
in every way over a number of years than lighter stock 
and a less perfect road. We believe this to be true. It 
is held to be true, and acted upon accordingly by the 
managers of some of the finest railways in the world. 
But it is not to be disputed that very competent authori- 
ties hold that it is only true when there is adequate traflic. 
That, in fact a, first-rate road and first-rate rolling stock 
require a first-rate traffic to make them pay. There are, 
however, conditions of traffic under which heavy coach 
stock is very much the reverse of economical at certain 
times. For example, at the end of each week in the 
summer, passenger traffic is augmented, with the reeult 
that two or three additional coaches have to be added to 
certain trains. The locomotives have already as much as 
they can do to keep time. The consequence of the addi- 
tion is that a pilot must be employed; and this is a very 
different matter from the burning of a ton or two of coal 
more than usual. The cost of haulage is more than 
doubled; but the pilot is rendered necessary simply 
because of the undue weight of the train. Let us sup- 
pose that a normal train consists of ten 18-ton coaches, or 
180 tons. If these coaches weighed 14 tons each we 
should have a gross load of 140 tons, and the difference— 
40 tons—would more than represent two extra coaches. 
It is enough merely to state the case in this way, to show 
how objectionable extra weight may become. 

The last matter for consideration is the relative fitness 
of light and heavy rolling stock for very fast trains. If 
we suppose that we have permanent way as good as it 
is possible to make it, od laid, let us say, with 100 Ib. 
rails, we shall have a very stiffroad. It is well known 
that one of the principal resistances on a railway is 
the bending or sinkivg of the road under the leading 
wheels of the locomotive, which has the effect of always 
making the engine run up hill. The amount of the 
depression will vary with the weight of the engine, in 
some ratio which cannot possibly be ascertained. No 
one will dispute, however, that, ton for ton, an engine 
weighing 20 tons, and carried on six wheels, will run 


with less resistance over such a road as we speak 
of than an engine weighing 40 tons on six wheels. 
The first would produce practically no deflection 
whatever. The very lightness of the engine, again, 
would save it from many shocks and strains. The 
size of a locomotive has nothing to do, other things 
being equal, with the speed it can attain. Thus 
some of the Waverley class on the London and 
North-Western Railway have run with proportionate 
trains just as fast as other engines of nearly double 
their weight. But a light locomotive running on 
very heavy and perfect igprenang way must not 
be confounded with a light engine running on the 
anything but perfect road sey considered quite good 
enough for it. To us it appears that a great deal may be 
said for light rolling stock for extremely high speeds. 
The objection that such vehicles would be apt to leave 
the track has no valid basis. If the roadway is really 
stiff and strong and even, the trains will not run off, no 
matter what the speed, provided all the vehicles are 
suited to each other; and a 25-ton locomotive, with a 
15-ton tender, would be just as safe at eighty or ninety 
miles an hour on such a road as would be an engine and 
tender weighing twice as much—probably, indeed, safer. 
The coaches would of necessity be also light, because so 
small an engine would not pull heavy loads. But the 
number of passengers might be very nearly the same in 
either case. Stock specially constructed for this class of 
work would, however, have to be kept to itself; it would 
be too frail to stand rough shunting and knocking about 
with ordinary stock. 

In suggesting extremely light rolling stock for very fast 
trains, we stipulate for conditions which are in the main 
novel. The combination of a very strong road, with stock 
of about half the weight of ordinary express trains, has 
never yet been tried. The nearest approach to it 
was made when Mr. Webb ran four 20-ton coaches 
with the Waverley to Crewe the first year of the race 
to the North. That experiment was eminently successful. 
But a still lighter engine, with say 7ft. 6in. drivers, might 
be built, and employed to haul a four-coach train, weigh- 
ing sixty-five tons instead of eighty tons, and yet 
carrying the same number of passengers. We say this, 
knowing well that we are in a measure opposing modern 
practice which both here and in the United States 
tends to resort to heavier and heavier stock as the best 
means of securing high speeds. It is by no means 
certain, however, that that practice isthe best; and there 
is, we think, something eminently seductive in the 
notion of a very light and beautifully finished train 
running on a road so stiff and strong that it would 
scarcely feel the tread of the locomotive. It may yet be 
found that it is in the road which will not deflect, and 
the racehorse type of engine, that the secret of high 
speed and fair dividends is to be discovered. But it 
must not be forgotten that mere weight of rail does not 
make a first-class road—a road such as is essential to 
such a pace as eighty or ninety miles an hour. 


THE FAILURE OF THE BOUZEY DAM. 


Our readers may probably retain some recollection of 
this terrible catastrophe, which was described in our 
columns of January 17th of last year. In addition to a 
lamentable loss of human life, the destruction of pro- 
perty was enormous. Whole villages were swept away, 
unfortunate animals in the open were drowned by thou- 
sands, and the Government valuation of the total damage 
amounted to £300,000 of our money. Recently the 
results of the official inquiry held at Epinal, with a view 
to ascertain, as far as possible, the causes which led to 
the failure of the dam, have been made public. The 
inquiry, which was of a most searching character, was 
conducted with the aid of counsel, engineers, and experts, 
and occupied from first to last nearly a month. Some of 
the evidence adduced, some of the facts brought to light, 
and some of the information elicited while the matter 
was sub judice are, we think, of sufficient interest and 
importance to deserve attention. A brief recapitulation 
of the salient points belonging to the structure itself will 
not be altogether superfluous. The dam at Bouzey was 
designed for the purpose of impounding the valley of the 
river Aviére, a confluent of the Moselle, in order thus to 
form a large reservoir for feeding a reach of the Eastern 
Canal. An area of 820 acres and a capacity of 225 
million cubic feet were allotted to the reservoir. The 
building of the dam, which was of masonry, was com 
menced in 1878. It was perfectly straight; its total 
length over the crest was 1732ft., and its greatest height 
73it. It was completed two years later, and in another 
nine or ten months the filling of the reservoir was com- 
menced. 

So far so well, and nothing occurred to afford the 
slightest indication that anything was amiss with the 
structure, until, in the early part of 1884, without any 
premonitory sign, a length of 450ft. of the dam slid 
bodily forward on the down-stream frontage. While 
retaining its vertical position, the original rectilineal face 
of the wall assumed the form of a curve, concave towards 
the up-stream side, with a maximum deflection of some 
15in. There can, in our opinion, be no reasonable doubt 
that this sudden and necessarily violent displacement was 
the primary cause of the deplorable disaster which 
subsequently ensued. Ina word, the dam never recovered 
the shock of this partial dislocation. Its powers of 
resistance and its stability were permanently impaired, 
and no amount of repairing or patching up of the dis- 
integrated mass, as the event proved, was of the least 
avail in imparting to it the necessary strength and dura- 
bility. Without desiring unduly to asperse or inculpate 
any of the parties concerned in either the designing, the 
construction, or the maintenance of the dam, the conduct 
of those in charge of it is perfectly inexplicable. Not- 
withstanding that considerable anxiety was aroused by 
the apparent instability of the wall, the engineers took no 
notice whatever of it. They not only took no steps to 
reduce the pressure by lowering the level of the water, 








but allowed the contents of the reservoir gradually to 


—— 


augment, until the surface was 7in, or Sin, higher th, 

at the time of the slip. It was not until a year and ahall 
had elapsed since the incipient failure had commenced 
that proper measures were taken to attempt to remedy 
the mischief by emptying the reservoir, and othe io, 
making or trying to make good the seriously defectiy, 
condition of the structure. That these measures ‘an 
not altogether useless is evident from the fact that ther 
prolonged the life of the dam until April, 1895, when the 
crowning fatality occurred. It should be mentioned = 
an instance of the severity with which the inquiry wa, 
conducted, that some of the parties concerned were real] 
under trial for what might be termed here culpabl, 
homicide—“ homicide par imprudence.” We are ha 

to state that they were all honourably acquitted, and that 
the verdict, if we may so call it, has given—and yey 
deservedly, too—universal satisfaction. y 

One of the allegations put forward at the inquiry, ang 
unfortunately, one concerning the truth of which there 
exists not the slightest doubt, was that the foundations 
were defective and unsound. This statement was not 
impugned by anyone, and the accuracy of it was further 
confirmed by the trenches and galleries excavated under 
the wall, after the occurrence of the first slip. It was 
contended that had a more careful and thorough exanj. 
nation been made of the ground, its permeable and com. 
pressible character would have been discovered at the 
right time. One of two alternatives would have then 
presented itself to the engineers. They might either 
have carried their excavations and borings deeper until 
ground suitable for the erection of so large and important 
a work had been reached, or if no such ground existed, it 
would have been better for them to have abandoned the 
site altogether, rather than have exposed the structure to 
the risk of the calamity which followed. The objections 
and alleged defects and imperfections which formed the 
subject of the inquiry may be all divided into three 
classes. The first relate to the designing of the dam, for 
which the engineers are wholly responsible; the second 
to the materials and the actual character of the work, for 
which the engineers are partly responsible, and the con. 
tractors or builders also partly responsible; and the third 
re ate to the maintenance of the dam, for which the 
department is wholly responsible. With respect to the 
design, two exceptions were taken to it, the one calling in 
question the rectilinear course prescribed for the wall, 
and the other the sufficiency of the cross section of it, 
Both these details were fully considered in the previous 
article to which we have alluded, so that we shall not 
re-open the discussion upon them. Different engineers 
hold different opinions respecting the relative merits of 
the straight and the curvilinear wall, and besides, they 
are not interchangeable. One would answer adinirably 
under certain circumstances and conditions, while the 
other would be the more suitable in a locality in which 
those concomitants were either greatly modified or 
possibly completely reversed. There is no doubt that if 
we take into account the great length of the Bouzey dam, 
some additional strength, as well as a greater immunity 
from the chance of cracking and fissuring, would have 
accrued to it, had it been laid out on a curved plan. It 
might at the same time be observed that the compara- 
tively moderate height of the wall might well lead to the 
assumption that this precaution was superfluous. 

Considerable controversy took place over the second 
objection touching the design of the dam. It was 
stated that it possessed the smallest cross section of any 
dam comparable with it in size in the world, and that this 
excessive reduction of material was due to the fact that 
more attention had been paid by the designers to the 
dictates of pure theoretical formule than to those prac- 
tical considerations upon which so much depends in the 
construction of engineering works of this description. 
We can well believe this assertion, as we are quite 
acquainted with the exceeding partiality our French 
neighbours have for abstract mathematical methods of 
calculation. It was also pointed out that in the original 
design the curve of pressure passed outside the middle 
third of the wall. The effect of this aberration would 
be to induce tensile stresses in parts which ought to be 
subjected only to those of a compressive nature. A 
careful and exhaustive testing seemed to show that the 
materials were, if not exactly of inferior quality, at any 
rate not of the superior class they ought to have been. 
For instance, it was assumed that the stone used would 
have a compressive resistance per unit of area which 
may be represented by 60 and a tensile by 10. Experi- 
ments, however, gave the figures as 40 and 2°3, a very 
marked reduction of strength in both cases. In the 
lime mortar the sand was dirty and of bad quality, 
so that the whole work was obviously of a poor 
character. 

The object of the restoration of the dam in 1889 was 
to prevent the occurrence of another slip, and while 
there is very little doubt that the base of it was materially 
strengthened, the same cannot be said for the higher 
parts of it. Indeed, it is a question whether, on the 
contrary, the upper portion of the wall was not absolutely 
weakened by the efforts made with the very opposite 
intentions. The difficulty of effecting a thoroughly inti- 
mate and substantial bond between old and new work. 
whether the materials be brick, stone, concrete, or even 
metals—as in the case of welding on a new piece to 
an old one — is only known and fully appreciated 
by those who have been actually engaged in the task. 
Equations, formule, the calculus, both differential and 
integral, are all powerless, and must perforce content 
themselves with a back seat. And yet wpe the 
efficiency of this bond, as we shall point out, depended 
the stability, or at least whatever degree of stability 
could be imparted to the already impaired structure of 
the dam, and the impounding of the contents of the 
enormous reservoir. In order to effect the bond in the 
wall of the dam it was necessary, as in all similar 
instances, to pull down a certain portion of the old work, 
so as to rack or tooth off the existing masonry for the 








reception of the new. Upon this point the experts were 








Cel — a od 


wS> oO 


<a 


a a ee | el hee he ee | ee i. aie 














Sppr, 10, 1897 


THE ENGINEER 


257 











—— 





EXPRESS LOCOMOTIVE, 


PARIS-LYONS-MEDIT 


MONS, C, BAUDRY, ENGINEER 


ERRANEAN RAILWAY 








unanimous. They came to the conclusion, after a close 
examination of those parts of the wall which had re- 


mained in situ, that a proper bond between the old and | 


new work had never been made, and that consequently 
there did not exist that intimate union between the 


original structure and the new portions subsequently | 
added, which could alone ensure the security of the dam. | 


The department was not allowed to escape scot-free, as it 
was accused of not exercising a proper and sufficiently 
continuous supervision over the dam after its incipient 
sliding on its base. It was also stated that some of the 
instruments used for registering the deflections and local 
pressures were allowed to become useless, insomuch as 
they were not adequately protected against frost and 
other climatic influences. It would be to little or no 
purpose to attempt to decide whether the dam failed by 
being pushed violently forward, or was ruptured by the 
splitting or shearing of the stonework. The filling of the 
reservoir in the manner described, and under the circum- 
stances, was & most imprudent and, we might almost 
state, a reckless measure. Many attribute the ultimate 
collapse to this very cause. Without accepting this 
decision in its entirety, it is worth noticing that shortly 
after the catastrophe, the department issued an official 
circular to the effect that the level of the water in all 
existing reservoirs should be lowered when circumstances 
aopeared to require it. 
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SCOTTISH RAILWAY WORKING. 


Tue earliest of the Scottish railways to report the results 
of their working for the past half-year gives indications that 
the increase of the expenses of working has been less rapid 
than that of the English lines. The Caledonian Railway, for 
instance, has its working expenses raised from £49 8s. 9d. per 
cent. to £50 9s. 5d., the earlier figures being for a year ago, and 
the later for the current period. Analysis shows that the 
increase has been spread over the cost of locomotive power, 
the traffic expenses, the maintenance of way, works, &o,, and 
in a minor degree over one or two other items; but it is 
satisfactory to notice that the cost of compensation is less, 
and that of the general charges is also lower in its proportion 
to the traffic receipts. There is, however, still an increase in 
the percentage of the rates and taxes, but the Government 
duty shows a very slight fall in the proportion of 
the cost. The abstracts show that much of the 
increased cost of working is due to the larger sums that 
have been paid of late for wages. For instance, in the wages 
paid in connection with the working of locomotive engines 
there was an increase in the last six months of £7300, whilst 
in the repairs and renewals the additional wages were £800; 
and it is found that, generally speaking, the increase is in 
wages and in the items that they enter largely into, The 
report of the Glasgow and South-Western Railway has many 
of the same features. The cost of working a year ago was 
51‘17 per cent, on the traffic receipts, but this year it is 
51°53 per cent, Here, again, the cost of the locomotive 
power rose from 13°57 per cent. of the traffic receipts to 
14°39 per cent., but there was a slight decrease in the per- 
centage of the traffic expenses, and another in the rates and 
taxes, Again, the increase is largely due to the growth of 
the wages, for the sums paid as wages in the running of the 
locomotive engines rose from £33,493 a year ago to £35,425 
for the half-year just closed; and similarly the wages 


increased in the cost of repairs and renewals, in the repairs | 
and renewal of carriages, and in other items. It is thus | 


obvious that with the fuller trade of the last few years, and 
the increased receipts of the railway companies, there is not 
only a larger sum going into the — fund, but the “ work- 
ing men” on railways are even obtaining a larger proportion- 
ate share out of the sums than the companies receive. 
far, the railways have been able to moet much of the claims 
upon them because of the enlargement of the traffic receipts, 
sided by the fact that coal and iron are relatively, and even 
actua'ly cheap, and the Scotch lines have the latter 
advantage now fo the full; but it is possible that when the 
increase -of the traffic ceases, there may be an altered 
Position that will press more hardly on the lines. At the 


So | would produce £50,000 per week.” 


| present, however, the Scotch lines prosper, and seem likely so | 


| to do for some time 


A CENTRAL TRADE BUREAU, 


Tue British Consuls seem never to tire of telling the | 


British merchant that he is losing his foreign trade through 


| his own folly. Few of them, 


reform broth in the other. Mr. Payton applies the rod very 


| already rendered tender by multiplied applications with the 
| dexterity and precision of a Squeers. Bad catalogues, wrong 
weights and measures, foreign language, absence of price, 
incompetent travellers, stifineckedness, short credit, &c., all 
come in for a gentle tickling. But having by this means 
encouraged a healthful appetite, he holds out the bowl of 
soup. We feel tempted to repeat with the poet, ‘And we 
all of us says, and we says it sincere, it’s the wery best soup 
we've ’ad this year.” ‘ Would it not be possible,” says 
Consul Payton, “‘ to establish under the several Chambers of 
Commerce, a central bureau, which, for certain payments, 
should do what the average British producer does not seem 
able to do himself?” “this bureau would be manned by a 
sufficient staff of clerks conversant with all the languages of 
commerce, and ing practical knowledge of trade; their 
business would be to translate catalogues, price lists, &c., and 
to forward them to suitable markets, to inform merchants of 
the best openings for trade, and the best way in which to 
obtain it, and to attend to a hundred-and-one odds and ends. 
The conclusion of Mr. Payton’s scheme we quote in full :— 
“ T believe that such a bureau might be made self-supporting, 
but even if not so at first, the Chambers of Commerce by 
assisting it would help and stimulate British trade, especially 
if it were well s by the association of Chambers of Com- 
merce, the countenance of the Government given to it in a 
marked degree, all possible information supplied to it by the 
Board of Trade, and assistancegiven, when asked, by diplomatic 
andconsular officers. This good work should not be cramped or 
shackled by any petty economy. As there are about ninety 
Chambers of Commerce in the United Kingdom, representa- 
tive of almost untold wealth, expense should not count as an 
objection, even if the scheme did not, as I expect, soon 
become self-supporting.” 


THE TRADES UNION CONGRESS. 


A GATHERING of nearly 400 delegates from all parts of the 
kingdom, claiming to represent 1,500,000 workers in numerous 
industries, is not an assembly that can very well be passed 
by without notice; yet we fail to see that the Trades Union 
Congress which has been in progress this week in Birming- 
ham has effected anything that will have a practical bearing 
upon the lives of its members. The Parliamentary Com- 
mittee has been instructed to prepare a Bill—how many more 
are we to have on this subject ?—with a view to securing a 
universal eight hours day for all trades in the United Kingdom. 
They might as well have been instructed to prepare one 
rendering community of goods compulsory That precious 
scheme, to which we alluded in a recent issue, for forming a 
new federation of labour, with an unheard-of exchequer, and 
which we understood to emanate from a source outside the 
Congress, has received in a modified form the approbation of 
that body, at any rate so far as what may be termed the 
presidential blessing is concerned. ‘ MayI hope that in the 
near future,” he said, “these small federations will be the 
| forerunners of a grand federation of all the trades throughout 
the United Kingdom, which will create a pool to which all 
may contribute, and into which all who contribute may have 
a right to dip in times of need.” “If,” he continued, 
| 1,000,000 workers out of a possible 2,000,000 would agree 
to join, that would enable the Federation to order a levy of 
6d. to 1s. per week, and on a 6d. levy that great body would 
have at its command £25,000 per week, whilst a 1s. levy 
So far, however, such a 
scheme is a scheme only and nota fact. We would com- 
mend to the Congress a highly practical suggestion made by a 
correspondent of the Standard yesterday morning :—“ A levy 
of £25,000 per week would produce in one year £1,300,000. 
Let the Federation, then, accumulate the fund for one year, 
and buy up businesses to that extent, and show the country 
how they can bs worked, carrying out their own principles 











owever, come like Consul | 


Payton, of Genoa, with a birch in one hand and a bowl of | Sinan S66 


little less severely than his brothers. He picks out the spots | 


and making their own arrangements. Such an object lesson 
ush, and the 


| would be worth any number of columns of 
ur, without 


| workmen would have all the benefit of their la 
| dividing it with the despised capitalist.” 


EIGHT MONTHS OF BRITISH TRADE. 


Somewuat disquieting thoughts arise in reading the Board 
of Trade returns for August. While the country was looking 
a period of prosperity, the figures appear 
to indicate that trade is on the down grade again. While 
the imports on the month have increased by £890,912, and on 
the eight months by £11,438,513, the exports exhibit a dis- 
heartening decrease. Last month our foreign trade equalled 
£18,773,997, as compared with £20,326,796 for August of 1896. 
These figures show a shrinkage of £1,552,799, which is almost 
entirely attributable to thetfalling-away in what are techni- 
cally known as “soft goods.” Ia the section, “ yarns and 
textile fabrics,” the decrease is £1,420,952. The next heaviest 
drop is shown by articles either manufactured or partially 
manufactured; the loss there accounts for £154,391. In 
living animals, raw materials, chemicals, and parcels post, 
there is an increase, but it is noteworthy that about half of 
the whole is under the head of “ raw materials,” and these no 
doubt are largely returned in the form of manufactured pro- 
ducts, to take the place of English-made articles. For the 
eight months of the year our total trade with foreign markets 
reached a value of £157,685,901, which is a decrease as com- 
pared with the corresponding period of 1896 of £3,145,774. 
The unsatisfactory condition of the textile trades is here most 
strikingly exemplified, for, while there is a large advance in 
raw materials, metals, machinery, mill work, and chemicals, 
the foreign trade in yarns and textile “fabrics has fallen away 
during the first two-thirds of the year by no less a sum than 
£6,076,223. It will be observed that the decline last month 
accounts for one-half of the entire falling-away during the 
eight months. These figures give the unpleasant impression 
that trade is now on the ebb. They come, too, at an excep- 
tionally unwelcome stage in our national industry, for the 
commerce of the country is now beginning to feel accutely 
that the trouble in the engineering field is eddying out its 
adverse influences upon various industries, which, if was 
thought, would escape scot free. 








A NEW FRENCH LOCOMOTIVE. 


Tux remarkable contour of the locomotive we illustrate on 
this page needs no comment. From time to time persons 
forget that the end friction of elongated bodies moving at high 
velocities is practically negligible when compared with theside 
friction, and attempt to reduce resistance by providing the 
body with a pointed beak or prow, even at the expense of 
increased surface. It is true that projectiles are pointed at 
the leading extremity, but it has been shown by experiment 
that the gain in velocity from so doing is only slight. The 
projectile, however, flies more steadily, and it is therefore 
pointed. An elongated projectile with an hemispherical end, 
but tspering towards the rear extremity, is about as good for 
flight as any. The porpoise very closely follows this shape, 
and perhaps the great speed attained by this animal is depend- 
ent in large measure upon it. The locomotive is the first of 
forty constructed to the desi of M. Ch. Baudry, for the 
Compagnie Paris-Lyons-Méditerranée. It is compound, 
having two low-pressure and two high-pressure bog the 
| latter being outside the frames, and the steam which is con- 
| ducted to the chest by the exterior tubes—one of which is 
| seen—is distributed by Walschaert’s valve gear. The low- 
| pressure cylinders beneath the boilers are, for the sake of 
| Saving room and labour, provided with Gooch link motion. 
| There are two entirely independent reversing gears. A large 
number of experiments has been made with several of these 
engines, but more with a view to testing the value of different 
points of cut off in the high or low-pressure cylinders than 
for the attainment of very high speeds, no very fast running 
having so far been attained with them. 











Two hundred and sixty-nine bottles of quicksilver of 
751b, each were shipped from Cartagena last year all to Great 
Britain, being 237 more than in 18965, J ‘ 
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THE STRIKE AND LOCK-OUT. 


Mr. A. B. Buacksury, the manager of the Electric Con- 
struction Company, Limited, Wolverhampton, tells us that 
his firm has not bsen approached in the present dispute by 
either the Federation or the unions, and believing the men 
are contented, the firm does not wish to precipitate matters. 
He considers that firms who can maintain friendly relations 
with their employés at such a time contribute more toa 
general settlement than by yielding to the union leaders on 
the one side, or on the other by joining the lock-out, and 
throwing deserving men out of employment. His com- 
pany has, howaver, always deprecated any interference 
from the unions, and Mr. Blackburn considers that if they 
were obliged to follow their dictates it would be disastrous to 
business. As regards an eight hours day, he is of opinion 
that the result to the men would not be so satisfactory as the 
union leaders set forth. The men cannot expect that if the 
hours were reduced they should give nothing in return. In 
order to maintain the output, it would be necessary for them 
to work at a higher pressure, a condition which would be 
found much more exhausting than at present, and any hands 
not responding properly would inevitably have to ba dis- 
missed; men losing time would have to be severely dealt 
with, and the number of holidays would be diminished, 
having to be confined to those days on which the law obliges 
the factories to be closed, the same as prevails at present on 
the Continent. The days, therefore, now allowed at Christmas, 
Easter, Whitsuntide, and Midsummer would be withdrawn. 
The intervals between meal hours would be longer—viz., from 
7.30till dinner at 12,and from one until leaving off time at five. 
Also to adjust the number of hours, Saturday closing at one 
o’clock would have to be reverted t6, instead of the present 
closing time at noon, which was inaugurated three years ago, 
and has proved very popular. All advances in wages would 
cease until the financial results of the change had been 
thoroughly ascertained, and the bonus system inaugurated 
two years ago with most satisfactory results would be 
jeopardised. 

As regards the probable effect on their trade, owing to their 
shops being airy and well lighted the men are able to doa 
am day’s work without exhaustion, and being well under 

observation there is not much idling. Mr. Blackburn there- 
fore believes that without considerable additional capital 
expenditure and a larger number of men, their output would 
be diminished; butas diminished output would mean enhanced 
cost of production, and therefore also higher prices, it follows 
that they could not so well compete with foreign countries, 
and the orders thereby lost would result in a reduction of 
hands instead of an increase; he therefore sees no hope of 
benefit accruing to either masters or men from the change. 
It is evident that with every reduction of hours the possibility 
of getting more work out of the men diminishes, and as he 
believes factories cannot pay with less work than they are 
now turning out, the result of so great a further reduction 
of hours involves an enormous risk, depending as it does not 
only on the good faith, but on the physical capacity of the 
men, and in his opinion it would only be exceptional men 
who could compress a fair day into eight hours, and take the 
proper share of work which every man owes both to himself 
and to the community. 

He regards as one of the most serious results of the union 
winning, the increased obstacles likely to be placed on the 
working of machine tools, limiting the work done by the men, 
and to still greater extent the capacity of the tools, which of 
all things he regards as most suicidal to the men, because 
the more work the tools turn out the greater the number of 
men they can employ and the higher wages they can pay. 

Mr. Blackburn is confident that under present conditions 
his firm would not be seriously affected by foreign com- 
petition, but he would not answer for the result of a 
change to a shorter day. At present they have in their 
employment about 750 hands, and if not interfered with 
they expect to go on increasing, and to more than hold their 
own against foreign competition. Their experience has been 
that foreign countries competing with them in the electrical 
trade are Germany, Belgium, Switzerland, and the United 
States ; and in these countries the electrical industry has 
made far more rapid strides than in England, owing greatly 
to the higher price of fuel and gas and the existence of 
water power, and this has placed them in an exceedingly 
favourable position to compete with this country in this branch 
of industry. The market of the world is becoming so large 
that no one country can aspire to preserve a monopoly, and 
ié follows that we cannot shake off foreign competition any 
more than we can home competition, but this very fact 
makes renewed exertions necessary to prevent our being out- 
stripped and our manufactures ousted from foreign markets. 
We cannot meet every demand for quantity, and we shall 
also lose our pre-eminence, as regards quality, if arbitrary 
labour restrictions raise the cost of production. 

The foothold recently obtained by the Americans in this 
country has been due mainly to local circumstances, 
which have brought the business of electrical tramway 
equipments to earlier development in the States than 
in this country, and is further a to the tariff 
having so depleted their shops of home orders that they are 
obliged to accept foreign orders at a low price for quick 
delivery ; moreover, in some instances cited, they have been 
associated in financing the undertakings for which they have 
received orders. Other countries have a!so obtained a foot- 
hold on the markets, but it has not so far seriously inter- 
fered with the Electric Construction Company’s business, and 
as they could not have executed more orders than thay have 
in hand, they cannot complain of the present state of com- 
petition, but they strongly feel that the question whether the 
opening thus obtained by foreign countries is to be still 
further developed to the prejudice of England largely depends 
upon the results of the present agitation. The electrical 
industry comprises a variety of crafts overlapping one another, 
and as it is a growing industry, masters may have freedom of 
action in devising new processes and organising their factories, 
and are better judges of what is necessary than the labour 

leaders can possibly be. 

Mr. Blackburn is, however, of opinion that common sanse 
must in the end prevail, and as a large proportion of the men 
are ripe for a more rational leadership, but are restrained by 
the pecuniary hold the union has over them, he entirely 
agrees with Sir E, Reed’s contention that the benevolent 
funds of the union should be made independent of the trade 
funds, and he believes all that is required is that this 
should be effected by legislation: Instead of strikes and 
lock-outs, a new era, welcome to all except the agitators, 
would be before us, and we should be in the happy position 
of having passed through the most trying period of the labour 


The only addition to the lock-out in the Lancashire 
district, writes our Manchester correspondent, beyond those 
reported last week, is that of Messrs. — and Son, 
West Gorton, chiefly known as makers of overhead travelling 
cranes. The accession of this firm to the lock-out will 
scarcely result in any serious additions to the number of men 
thrown out, and it is more important on account of their 
competition with other firms in the district engaged in the 
same branch of engineering. I understand that several other 
firms in the district have in contemplation the posting of 
lock-out notices, but it is not anticipated that any really 
important Manchester engineering establishments that have 
so far held aloof will co-operate in any way with the Km- 
ployers’ Federation, and what further developments of the 
lock-out there may be will consequently have to be looked for 
principally in some of the outside districts. During the progress 
of the strike I have had ample opportunities of discussing, 
both with the leading officials of the Federation and wit 
some of the principal employers in the district, the various 
bearings of the questions just now at issue and the probable 
outcome of the present struggle. The anticipations to which 
they have generally given expression have mostly proved to 
be very accurate forecasts; and when I mention that pro- 
bably the most responsible official of the Federation very 
confidently predicted that, should the dispute be of very long 
duration, the employers’ combination would ultimately have 
with it practically the whole of the engineering industries 
throughout the United Kingdom, it may be taken to indicate 
that the federated employers have not by any means put for- 
ward the full strength they have every confidence they can 
bring to bear in the fight for their own protection. Since 
this prediction was made it has been to a very large extent 
verified by important accessions to the lock-out movement 
in various parts of the kingdom, Scotland especially, and so 
far as the federated employers are concerned, there would 
seem to be more determination than ever not to give way to 
the demands the trade union organisations are attempting to 
enforce. The prominent Federation leader to whom I have 
referred also added the significant remark that already the 
strong combination, without any of the further accessions he 
knew they would receive, was more than ample to ensure 
successful resistance to the demands of the workmen’s organi- 
sations, and that with the present determined spirit of the 
employers, there would be no moving back from the position 
they had definitely taken up. Some of the leading employers 
in the district would seem to be very confident that the 
termination of the strike on the part of the trade unions is 
already coming in sight. Notwithstanding the statements 
put forward by the general secretary of the Amalgamated 
Society of Engineers, that the accumulated funds of the above 
Society have only so far been drawn upon to a very limited ex- 
tent, Iam told the federated employers have ample informa- 
tion that the drain upon the resources of the Amalgamated 
Society of Engineers has been so severe that the executive 
have had to consider the advisability.of drawing upon their 
invested funds, amounting to a little over £60,000, which 
are a distinct fund, framed specially to provide for the super- 
annuation benefits. There is, however, one thing certain— 
that whatever the financial position of the Amalgamated 
Society of Engineers, the resources of one of the smaller 
societies, whose headquarters are in Manchester, are already 
so completely exhausted that subsidies from the Amalga- 
mated Society of Engineers have been necessary to enable it 
to continue co-operation in the struggle. Generally it is 
stated there is a growing feeling of dissatisfaction amongst 
the workmen in this district, which it is not improbable 
may lead to a considerable breaking away from the trade 
union societies should the strike be very much longer per- 
sisted in. One thing which is probably contributing towards 
the feeling of uneasiness amongst unionist workmen is that 
many establishments are gradually beginning to fill up 
their shops with non-union labour, and I know of several 
engineering works where they have secured pretty nearly 
their full complement of men, and declare their determination 
not to employ any unionist labour whatever in the future. 
The trade union officials still talk as confidently as ever, and 
if the returns which they furnish as to the number of 
members on their books for whom they have to provide strike 
allowance can be taken as accurate, the positionin this district, 
notwithstanding the recent further accessions to the lock- 
out, would seem to be rather improving than otherwise. A 
considerable amount of outside support is also being 
received, which is to some extent relieving the strain upon 
the resources of the local trade union branches, but the 
urgent appeals that are being put forward in every direction 
for assistance, and the public collections that are now being 
made in the streets can only be taken as an indication 
that the resources of the trade unions must have been 
severely taxed before the workmen would have willingly 
resorted to such means for raising support. Another indica- 
tion of weakness is that the officials are constantly giving 
currency to all sorts of unfounded reports—sometimes of 
isolated secessions of employers, which have to be promptly 
denied, and in a more vague direction of rumours of probable 
important general defections, with hints that behind the 
scenes developments are in progress that may in all probability 
bring about an early termination of the strike. For all these 
rumours there is no confirmation whatever, and the em- 
ployers certainly have no intention of putting forward any 
proposal or suggestion for a settlement until the trades 
unions are prepared to withdraw the notices that have 
been posted in London, With regard to the local branch 
of the Amalgamated Society of Engineers, although no 
definite returns are available, it may be stated the total 
number on strike support is stated to be about 3000, includ- 
ing about 300 non-society men and 300 apprentices, whilst an 
allowance of 6d. per head is being granted to 2950 children. 
The amount expended during the past week in strike pay to 
non-union men, apprentices, and children, was £310, which 
represented a decrease upon the previous week’s expenditure. 
Many of the non-society men have, however, been transferred 
into membership. Subscriptions are reported to be coming 
in satisfactorily from outside sources, and the local Trades 
and Labour Council, who last week made a grant of £90 to 
the strike funds of the unions represented on the Joint 
Committee, have this week forwarded £50 as a second 
subscription. 





In Barrow it appears that no change has taken 
place in the local position of the engineers’ dispute. The 
pinch of strike pay, however, is beginning to make itself felt 
in many families where little or no provision had been made 
for a rainy day, and there are many of the engineers who 
are free and open in expressing the hope that the difficulty 


———— 
of the Amalgamated Society of Engineers who are at work 
grumbling very much about the heavy levies they herve te 
pay every week, ag are also looking forward uneagi : 
the prospect of even heavier levies as the difficulty ig pro 
longed. No further accessions to the ranks of the Federateg 
Employers are reported in this district. Indeed, the on) 
firm at which there is any difficulty is that of Vickers Son 
and Co.'s Naval Construction Works. Here business is being 
very materially delayed in consequence of the inactivity of 
the engincers. The masters were in the fortunate position 
of not having a great deal of work in hand, but since the 
difficulty arose two at least very important orders kaye been 
booked, and others are pending, so that whenever work ig 
resumed there will be plenty to do. I hear of several Cases 
of distress in the town, principally among the labourers 
and subscription funds have already been opened for their 
relief and have been liberally responded to. It is feared that 
other departments of trade will suffer in consequence of {ho 
engineers’ difficulty, and it is probable that some depart. 
ments will soon have to stop work until the engineers retury 
to business. This will tend to make matters worse locally 
Tradesmen and others are beginning to find that much les 
money is in circulation. There are practically 1000 mp 
idle in Barrow, and the longer the crisis exists the great, 
this number will become. 





From Sheffield wea hear that there have been no fre); 
developments during the last few days in the engineer. 
ing and other establishments affected by the strike, Tho 
men, both society and non-society, express their determing. 
tion not to give way, and the officials say that the feeling of 
their constituents is solid and united on this point all round, 
It is the intention to hold a series of meetings with a view to 
exciting sympathy and stimulating assistance from other 
workmen as well as from the general public. A demonstra. 
tion on behalf of the labourers who have been thrown out of 
work by the dispute is also contemplated, but up to the pre. 
sent nothing has been done. On the employers’ side there ig 
no new development. Work in several of the departments 
has been curtailed in consequence of the withdrawal of men, 
but this has been as much as possible obviated by concen. 
trating attention on the work most urgently called for. Ono 
of the local papers publishes a number of threatening letters 
which have been sent to several workmen who are standing 
by their employers. One of these letters is addressed to a 
foreman, who is warned that a plot has been planned to kil! 
him, or else injure him for life, ‘‘ owing to his behaviour to 
the men in connection with the lock-out.’’ Several workmen 
have also received letters most violently worded, threatening 
them with death or injury, and in two instances their wives 
have had similar communications urging them to advise their 
husbands to leave their work, or they will be attacked. In 
these letters “‘ great disturbances” are threatened in Shef- 
field, Brightside, Attercliffe, and Grimesthorpe. ll the 
letters are in one handwriting, and are written in pencil. 
They are most extravagantly-worded, and need not be taken 
too serious’y, although their evident intention is to frighten 
workers loyal to their employers to leave them, and join the 
ranks of the strikers. 


From Middlesbrough we hear that there is no change in 
the situation in the North of England, and the end seems to 
be as far off as ever. Allied trades have suffered from the 
stoppage of the engineers, but not to the extent expected, 
and only one or two of the steel manufactories are short of 
work. In the interests of the workmen, Mr. John Burns, 
M.P., has been stumping the district, and has addressed 
large meetings at South Shields, West Hartlepool, and 
Stockton. He ridiculed the idea that the agitation among 
English workmen had driven trade into the hands of the 
foreigner; indeed, he held it was the other way—that 
trade followed the agitators. He brought forward the old 
argument that shorter hours would enable men individually 
to turn out more work, and the work would be better 
done. At a meeting of engineers at Middlesbrough, a 
suggestion was made that to meet the employers the men 
should propose to work a quarter of an hour later on the first 
four nights of the week and until 5.30 on Friday evenings, 
when work would cease for the week. This would esta- 
blish a 494 hours week, instead of fifty-three hours as at pre- 
sent, and instead of forty-eight as demanded. The proposal, 
it was pointed out, would abolish a great deal of Sunday 
labour, and repairs, generally done on that day, when the 
men received payment at the rate of double time, could be 
done on Saturdays, for which ordinary overtime only could 
be asked. The employers, however, are not likely to adopt 
any suggestion of this kind. One of the leading shipbuilding 
firms on the Tyne has had a communication from a large 
steamship company on the Continent, which says :—‘‘ The 
continual strikes in the shipbuilding trade of your country 
will have the effect of driving foreign owners away from your 
yards. We contemplate building another steamer, but shall 
not even invite tenders from British shipbuilders. We do 
not care to leave the delivery of such boats at the mercy of 
the British trades unions.” 





It is stated by our Welsh correspondent that up tothe present 
there has neither been any part taken, nor sympathy expressed 
with the strike amongst the engineers, but individual opinions 
and comments are common enough in disapproval of the 
movement. ‘These men,” said an impartial looker-on at 
the situation, “are striving for what would seriously injure 
their employers to grant, and would in the end militate 
against the men themselves; and in this shadowy strife, are 
not only beggaring themselves and crippling an institution 
never intended to foment strife, but are injuring us Welsh 
workmen, and workmen in all ironworks generally through- 
out the country.”’ 

On ’Change Cardiff on Saturday last, in confirmation of 
this, it was stated that the steel industry was still adversely 
affected by the strike in the engineering trade, and prices in 
finished iron and steel remained without alteration. 

In the Newport district it was stated, at the close of the 
week, that orders were not coming in so freely as manufac- 
turers could wish, the engineers’ strike having an untoward 
influence upon trade. 





Our Clyde correspondent says:—Not only are Clyde firms 
being added every week to the ranks of the Federated em- 
ployers—five or six having joined forces since last report, in- 
cluding Messrs. Dubs and Co., Alley and Macllellan, and 
J. H. Carruthers and Co., Polmadie ; M’Kie and Baxter, 





will soon be settled, as they are alike tired of idleness and 





question in advance of any other nation, 





of reduced means of life, On the other hand, those members 
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have declared their adhesion, and, with few exceptions, 
d lock-out notices, the majority of them on Saturday 

1 Monday last. So far as Edinburgh, Leith, and Aberdeen 
Sons are concerned, this was definitely resolved upon early 
ast week, and but for the reluctance of one firm at Aberdeen 
and one at Dundee there would have been much more prompt 

stion in carrying out the lock-out measures. 

“While the position taken up by one Dundee firm has so far 
stood in the way of the employers in that town adopting the 
jock-out policy, I am in a position to state positively that the 
Dundee employers are definitely pledged to post the lock-out 
notices, and that this will be done in any case, probably 
pefore this week is over. Not only at Dundee, but at other 

jaces in Scotland and in England, firms are pledged to the 
jock-out measure as soon as the work which the firms have 
on hand to continental order is completed. 

The fact that employers keenly realise the momentousness 
of the present agitation, and how vitally the issue affects the 
prosperity of the whole domain of British industry, continues 
fo be shown by the accession of firms to the Federation of 
employers, who have hitherto, during long pariods of their 
history, been unfederated, and yet had good relations with 
their men, and paid the highest wages ruling in their dis- 
tricts. Many such firms have fallen into line, and one of 
them is Messrs. Thomas Shanks and Co., the noted tool 
makers of Johnstone, whose lock-out notice, far from being the 
curt and formal intimation usual, is a well-reasoned and withal 
kindly admonition addressed to their workmen. The action 
being taken by Messrs. Denny and Co., Dumbarton, is also 
noteworthy, as showing how strongly the trend of things is 
deprecated by employers hitherto unfederated, and conduct- 
ing large businesses on independent and most amicable lines. 
This has been Messrs. Danny and Co.’s position for over three 
decades at least, yet at the present juncture they have 
felt it incumbent on them to make a move which may 
have the effect of causing them to join the ranks of the 
Federation. The firm employ at present over 400 engineers, 
two-thirds of whom are Society members, and have for long 
been extremely busy, giving steady employment to their 
men, and a good deal of overtime, to which the men are by 
no means averse. It appears that the Society workmen are, 
like those still ia employment elsewhere, paying a levy in 
support of the locked-out and the strikers. The amount 

aid per man at present is 4s. per fortnight, which, together 
with the usual Society subscriptions of 33., makes a total of 
js. per fortnight. Messrs. Danny becoming aware of this, 
intimated on Friday last that, as hitherto in all outside dis- 
putes, they had taken up an entirely neutral position—whilst 
at the same time granting to their workmen any increase in 
pay or reduction of hours given elsewhere— it was but right 
that their workmen should also maintain a neutral attitude 
in the present instance. Whilst not, of course, wishing them 
to leave their Society they asked them to discontinue 
granting any financial assistance to the men on strike 
throughout the country. This request has beén fully con- 
sidered by the men, who have to-day—Wednesday—replied 
that they have taken no part in the present dispute further 
than fulfil their Society’s requirements in the way of paying 
subscriptions and levies according to rules. Many of them, 
they state, have been members of the Society for over thirty 
years, and they would lose financially if they withdrew at this 
time. Thus, the onus of taking further steps is practically 
thrown on the employers. What course of action they may 
adopt is uncertain, but should it be in the way of posting 
the lock-out notice, as some think they are now logically 
bound to do, the step cannot but be considered as significant 
of the strong feeling against the men’s demands on the part 
of firms not under pledge in any way to the policy of the 
Employers’ Federation. 

The fact is, not only engineers still in employment, but 
many of the shipbuilding trades even, are now openly raising 
levies in support of the engineers on strike and locked-out, 
and it is the growing opinion of not a few employers—ship- 
builders as well as engineers—that the sooner not only the 
yard artisans, but every trade known to subscribe to the 
fighting fund of the A.S.E., are thrown idle altogether, the 
sooner will the disaster-working struggle be ended. It is 
beyond question that the work on the hulls of ships will in a 
short time be at a complete standstill. Numbers of men in 
all branches are continually being paid off as their jobs reach 
the point beyond which it is inexpedient or impossible to 
carry it until the machinery is to hand. To carry on the 
shipyard work at all, with the sure prospect of a complete 
stoppage later on, is a dead loss of interest, and this, coupled 
to the fact of the levies being raised by those kept thus in 
employment, is bound shortly to bring about a much more 
serious development of the struggle than was ever contem- 
plated by those who began it. 
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Our correspondent in the Clyde district writes :—Messrs. 
Dubs and Co., of the Glasgow Locomotive Works, posted the 
notices locking out the engineers a few days ago, and they 
have been followed by many others, including Messrs. Thomas 
Shanks and Co., of Johnstone, who issued a long manifesto 
to the workmen, going fully into the facts of the case, and 
pointing out the inconsistency and hardship of the situation 
in which their men have been placed by the action of the 
leaders of the Amalgamated Society of Engineers in London. 
Messrs. Danny, of Dumbarton, have intimated to their men 
that as the firm has always been neutral in such disputes, 
the workmen ought to observe a neutral position in this case 
also, and refrain from contributing to the support of the 
union men who are out. The non-society men held a meet- 
ing, and resolved to stick by the employers. The Society 
men, however, took time to consider the matter, and they 
have stated to the mg ag that they would lose all benefits 
if they did anything to forfeit their position in the Society, 
but that they are taking no share in this dispute apart from 
paying the levies made upon them. It is to the payment of 
these levies that objection is taken, and it is thought that 
Messrs. Denny will eventually be obliged to join in the 
lock-out. At Edinburgh, Leith, Aberdeen, and other Scotch 
towns, the notices have been posted and the men are out, so 
that the vem oe of work is becoming general. Trade is at 
present very brisk in the east and north-east of Scotland, and 
therefore the masters did not issue the look-out notices 
earlier, The Clyde operative boilermakers have decided 
to stop working overtime, in consequence of their being 
refused an increase of wages. 





Tue Engineering Employers’ Federation on Saturday, the 
4th inst., issued the following statement as to the claims of 
the Amalgamated Society of Engineers that upwards of 200 
firms in London had conceded the _ hours day :—‘ As 
Mr. John Burns and others protest that the eight hours 





battle is ‘ practically won’ in London by the Amalgamated 
Society of Engineers, and as further ‘great concessions’ are 
being constantly advertised, a little light upon the subject 
may be appreciated. It is claimed by the Amalgamated 
Society of Engineers that upwards of 200 firms in the London 
district have conceded the eight hours day since the agitation 
began. An analysis of 200 names of firms published gives 
the following results :— 
‘“ Particulars. 

‘“‘ Not in existence, one firm ; unknown, not in directories, 
13; in financial difficulties, 5; entered twice under different 
names, 4; Government shops entered three times, 3; small 
jobbing concerns working solely for the larger firms, 51; 
Trinity-house (!), 1. 

“Not in the engineering trade.—Battersea Vestry (!), 1; 
brewers, 4; distillers, 2; contractors, 1; newspapers (!), 4; 
Army and Navy Stores, 1; Co-operative Stores, 1; miscel- 
laneous, 14, 

‘Makers of specialities.—Fire engines, 2; motors, 2; 
electric workers, 2; cycles—one with six men—2; gas 
engines, 2; ammunition, 4; brassfounding, 1; pattern 
makers—one with three men—4; working eight hours 
before agitation began, 4; deny having granted eight 
hours, 2; conceded under pressure of work or compulsion, 
and waiting only opportunity to revert to nine hours, 9; 
total, 140. 

“The largest firms said to have conceded are the two 
makers of fire engines. One of them has conceded pro tem. 
on condition that the old system be restored if the men do not 
win. The other has granted an advance in wages in lieu of 
the reduction in hours. 

“This disposes of 140 out of the ‘glorious total.’ Of the 
remainder the analysis is not yet complete, but the following 
notes are illustrative and instructive of how the list is made 
up: 
‘‘(a) An ‘engineering firm,’ the full establishment of which 
consists of a father and two sons, they have mutually agreed 
to concede the eight-hour dayto each other. A happy family 
arrangement, 

**(b) A concern which takes out its dividend in philan- 
thropy. Magnificent, but not business. 

“(c) A carpet depét, which knows nothing about either 
engineers or eight hours. 

‘*(d) A small foundry employing three or four men has not 
granted the eight-hour day. 

“(e) A model bakery employing three men. 

‘“*(f) A concern employing only piecework men on outdoor 
work ; never did more than 504 hours. 

‘*(g) A large American concern, with a branch in London, 
to which it was intended to transfer the most uf the business, 
under pressure—the hands being all union men—conceded 
the eight-hour day, but now doing as much as possible of 
their work in America. This is a case of British trade 
unionism destroying British industry. 

“‘(h) A concern which granted the eight-hour day because 
too busy to resist the demand, but working overtime ever 
since. 

“ These are typical cases selected at random.” 

The following statement has also been issued by the Em- 
ployers’ Federation :— 

‘* As Mr. Barnes and Mr. Burns do not believe in the bogey 
of foreign competition, the following statement of the wages 
paid and the hours worked in engineering establishments of 
one of our greatest competitors—Belgium—may open the 
eyes of members of the Amalgamated Society of Eogineers. 
The rates fixed are per hour for each hour worked, butin the 
list below the wages are cast out for the full working week :— 

“ Liége.—Fitters, 18s. 4d. to 22s. 6d., 60 hours per week ; 
turners, 18s. 4d. to 28s. 9d., 60 hours; machinemen, 13s. 9d. 
to 18s. 4d., 60 hours; ship labourers, 12s. 6d. to 15s., 60 hours. 

“ Antwerp.—Fitters, 21s. 3d. to 26s. 3d., 60 hours per 
week ; turners, 21s. 3d, to 26s. 3d.,60 hours; labourers, 15s. 
to 18s. 4d., 60 hours; boilermakers, 233. 9d. to 26s. 3d., 
60 hours; joiners and carpenters, 18s, 9d. to 21s. 34d., 
60 hours. 

“The working day is from 7 a.m. to 6 p.m., for six days, 
less one hour per day for dinner ; 60 working hours per week. 
In some places work stops at 4 p.m. on Mondays, but in 
these cases only 58 hours are paid for. 

“Ghent.—Head erectors, 28s. 94., 66 hours per week; 
erectors, 23s. 3d., 66 hours; fitters and turners, 18s. 3d. to 
22s., 66 hours; slotters and planers, 12s. 4d. to 19s. 3d., 
66 hours; moulders, 8s. 3d. to 20s. 8d., 66 hours; labourers, 
12s. 4d., 66 hours, 

“The day averages 11 hours, sometimes six hours being 
worked before and sometimes after dinner; stoppage two 
hours earlier on Mondays takes two hours off the pay. Over- 
time at Antwerp counts after 12 hours’ work. Night work 
gets time and a-half. Belgian employers use precisely the 
same machines as we do and get 12 hours work per week 
more out of them than the Amalgamated Society of Engi- 
neers would permit here.” 





The secretary of the Free Labour Protection Association 
has addressed a letter to the editor of the Times, in which 
he gives the report of a meeting of employers recently held 
at Westminster, at which the following resolution was 
unanimously adopted :— 

“That, in the opinion of this representative meeting of 
employers, it is desirable to form a Free Labour Protection 
Association, having for its objects:—(1) To test systemati- 
cally the efficiency or otherwise cf the existing laws for the 
protection of non-unionists, and, if necessary, to obtain an 
amendment of such laws. (2) To watch all strikes, and 
insure the observance of the law in all disputes between 
employer and employed. (3) To oppose all Jegislation 
injuriously affecting the trades and industries of the United 
Kingdom. (4) To sesk the attainment of these objects 
through the corporate action of the Association; by the 
federation of (2) employers, whether individuals, firms, or 
corporate bodies; (b) existing or future employers’ associa- 
tions for the protection of separate interests; and in such 
ways as shall at any time appear necessary or desirable.” 

The writer states also that a committee, consisting of 
representatives of the chief industries, has been appointed to 
give effect to the foregoing resolution, and to draft the consti- 
tution and rules of the Association. Communications on the 
subject have been addressed to all the leading employers, and 
to the officials of the various employers’ associations, inviting 
them to join and support this new and ne movement, 
and I am in a position to inform you that the response so far 
has been very encouraging, © 








Tu military authorities have decided to make over the 
ordnance and gunshed buildings at Cuttack to the local authorities 
for use as the executive enginesr’s office, . acai 





THE RIGHTS OF TRADE UNIONS. 





THE importance of the legal questions involved in the great case 
of Allen v. Flood seems to grow almost daily as we view the inten- 
sity of the struggles between employers and —_ ed in this 
rnead od The history of the case, too, shows that the legal authc- 
rities have realised its national importance, for the case was the 
subject of a procedure unexampled in recent years. In the ordi- 
nary course of appeal it went to the House of Lords, and was 
heard before that ultimate tribunal. But instead of delivering 
judgment in the matter in the usual course, the House ordered 
the case to be re-argued, and at the re-hearing had the benefit of 
the attendance and advice of no less than eight of her Majesty’s 
jadges from the Queen’s Bench Division. They were desired to 
assist their lordships by giving their opinion as to whether, 
“ Assuming the evidence given by the plaintiff’s witnesses to be 
correct, was there any cause of action fit to be left to the jury ’” 
In other words, did the plaintiff in the case, by the evidence he 
adduced, make out a primd facie case of legal wrong committed by 
the defendant’ If he had not done so, the judge who originally 
tried the appeal ought, of course, to have non-suited him. 

Of the eight judges whose advice was sought, no less than six 
answer the question propounded to them in the affirmative, and 
two only, Mr. Justice Mathew and Mr. Justice Wright, are of 
opinion that the plaintiff disclosed no legal injury received at 
the hands of the defendant. Very briefly the facts of the case 
were these, The plaintiffs were two shipwrights, by name Flocd 
and Taylor. They had learned their trade as apprentices at the 
Glengall Iron Company, in London, and they had qualified to do 
work either in iron or wood. The practice in the North of Eag- 
land, and in some other London works, is that shipbuilding work 
in the two materials is kept quite distinct and done by se te 
sets of men. In the month of April, 1894, Flood and Taylor 
were working at wood work on a vessel called the Sam Weller 
in the Glenga!l Iron Company’s works. Oa the sime ship, doing 
the iron work, were boilermakers, and others of that craft were 
employed at other jobsin the yard. On the 13th of April, the defen- 
dant, who was the London delegate of the Independent Society of 
Boilermakers and Iron and Steal” Workers, called on Mr, Halkett, 
the managing-director of the Glengall Works. He told him that it 
was known that they had two shipwrights at work in the yard 
who had done iron work before in another yard—belonging to 
Messrs. Mills and Knight—and that unless those two men 
were discharged from their employment that day, all the boiler- 
makers belonging to his society would on that day leave off work. 
The two men indicated were, of course, Flood and Taylor. Mr. 
Halkett expostulated, and said they were not doing iron work 
here. But the delegate replied that that did not signify, the 
were determined to put an end to the practice of doing iron oak 
by shipwrights, and the men must go ; that wherever they were 
employed, he added, the same tactics would be employed. The 
men, against whose capacity and industry not a word could be 
alleged, were accordingly discharged, as Mr. Halkett, in his 
evidence said, ‘‘on account of the expression used by the defen- 
dant—you have no option ; if you continue to employ them then 
our men will leave.” (It may perhaps be well to add that it is not 
quite certain whether the expression was ‘‘ will leave” or ‘‘ will be 
called out.” But the matter does not seem very material). 
Now, these plaintiffs were discharged from their employ- 
ment in consequence of what Mr. Justice Hawkins calls the 
coercion of their employers by the defendant. Is the injury 
sustained by them at the hands of Allen one for which the law 
will give a remedy in damages? A vast amount of legal erudition 
has been applied to the point, and we may conclude from the 
divergence of opinion that it is one which is not covered by 
authority. The fact is that till recent mov ts and combina- 
tions took place such a position was quite inconceivable. Disputes 
between employers and employed are unfortunately within the 
contemplation of most of us. But this development of disputes, 
and bitter disputes, between two sets of employed, where 
pressure is put upon the employer to work the will of the stronger 
party against the weaker is a new thing. We see, however, 
that it is a thing which will have to be reckoned with, for the 
question is not only that as to the same shipwrights doing iron 
and wood work, but it crops up between engineers and boiler- 
makers over the water-tube boiler, and in other departments of 
skilled labour. Now in their judgment Mr. Justice Mathew and 
Mr. Justice Wright, the two minority judges, arrive at the con- 
clusion that the wrong for which the action was brought was 
one for which the law provides no remedy, and the former 
puts forward hypothetical cases in which he alleges that 
the admission of the principle upon which the plaiatiff’s 
case is founded would lead to what amounts to a reductio ad 
absurdum. We may, however, disregard these minority opinions 
and examine those which support the important principle that a 
working man has such a property in his calling as will justify him 
in seeking a legal remedy against those who invade his right to 
pursue it without molestation. From the autiorities it seems 
abundantly clear that such a right exists. From the facts of the 
case it ap equa'ly clear that the act of the defendant was— 
we use the words in a legal sense—either wanton or malicious. 
Mr. Justice Hawkins pointed out that there was no shadow of 
legal excuse for the interference with the plaintiffs. The allega- 
tion was that the men must be disc because they worked 
both in wood and iron, and that was an offence in the 
eyes of the defendant and those who thought with him. But 
the law has no knowledge cf such distinctions, nor even 
of such alleged trade customs, As well might they have insisted 
on the discharge of the men because of their complexion, or 
their mode of dress, or their views on religious, political, or 
esthetic subjects, Suppose that, instead of working men, those 
favoured beings who have all the legislative —= and few of 
the reciprocal duties, it had been men with black coats who had 
done this thing, and that on some political or religious ground. 
How terrible would have been the outcry’ Surely there would 
have been no such close inguiry into the exact legal bearings of 
the matter. But the fact is that trade unionism is a tyranny, and 
must be recognised as such. The law must prepare itself—with 
es care, it is true, so as not in any way to interfere with the 
egitimate right of combination—for dealing with the unlawful 
assumption of power by those who are dressed in a little brief 
authority by the inflaence which a glib tongue attains over masses 
of not thoroughly educated men. That men should be able to 
combine to get the best terms for what they have to sell, be it 
= or labour, is undoubted. But the means employed must 

fair means, and the rights of minorities, especially of minorities 
of working men who disagree with strikes and violence, actual or 
suggested, must certainly. be safeguarded. A man’s property in 
his labour and his right to carry it on, free from interference, 
needs special vindication and insistance in these days of combina- 
tione.—Liverpool Journal of Commerce. 














Corunna.—The British Consul gives the following list of names 
of importers of machinery, iron and metal work, and steel, which 
may be useful to English merchants :—National Arms Factory, 
Oviedo; National Gun Works, Trubia; Sheldon and Gertzen, 
Cifuentes Stodtz and Co., Guillermo Hulton, Laviada y Cia., 
Gerente Ferro-Carril de Langreo, Rodriguez Z Naylor, and Socie- 
dad Moreda y Gijon, Gijon; Sociedad Industria Asturiana, 
Gerente Ferro-Carril Economica, Edmundo Lacezstte, and A. San 
Romar and Co., Orviedo; Duro y Ca., Compania Asturiana, .Car- 
bones’ Asttirianos, and Herroro Hermandés; Sima; Sdciedad 
Fabrica de Mieres, Mieres ; Sociedad Hulleras del Turon, Taron ; 
Sociedad Hullera Espanola, Ujo; Sindicato Minero, Aviles ; Nar- 
ciso , Pravia ; Sindicato Asturiano, Cangas de Oais ; Real 
Compania Asturiana, Aviles, ' tiie . 
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HOLDER, OUDH AND ROHILKUND RAILWAY 
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RAILWAY GAS HOLDERS. 


Tue India-office is inviting tenders for four travelling 
high-pressure gas-holders for the Oudh and Rohilkund Rail- 
way. The general arrangement is shown in the accompanying 
drawing. Each consists of two holders, 19ft. 3in. long by 
4ft. 3in. diameter, with all brackets, pump, underframe 24ft. 
long, complete with all fittings. The wheels, axle-boxes, and 


springs are, however, not included in the present contract. | 


The store-holders are of the Pintsch Patent Lighting Com- 
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pany’s standard pattern, made of steel. They are provided 
with a manhole at one end, and are connected together by a 
pipe with stop valve. Suitable connections are also made to 
enable the gas to be drawn off from the holders independently 
or from both together as required, either through the pump 
or direct from either holder. The maximum working pressure 
is 150 lb per square inch. The pump is capable of compressin 
150 cubic feet of gas per hour at 10 atmospheres when worke 
by not more than four men. 

Each holder is carried upon three sets of belly brackets of 
pressed steel, and is secured thereto by three iron straps, 
3in. wide by 4in. thick, and held in place by a bracket at each 
end, the end brackets being connected together by an angle 
bar, 3in. by 3in. by gin. The holders are to have all their 
fittings attached, and all joints made with boiled oil only, and 
then tested with hot water to 250 lb. per equare inch. 

The underframes are the ordinary I.S.R. 24ft. pattern, of 
5ft. Gin. gauge. Tenders are to be in by 14th inst. 














Ir is stated that the Japan Railway Company, which 
carries 12 million passengers annually, is about to double its 
lines, and during the next five years increase the rolling stock by 
300 locomotives, 1000 carriages, and 3000 goods tracks, at a cost 
of nearly 22 millions sterling. 


RECENT TRIAL OF HADFIELD’S PROJECTILES. 


Every Englishman should be glad to learn that Hadfield’s 
armour-piercing shot have attained successful results. It is 
undoubtedly our duty to secure anything good for our Navy 
that may be developed abroad, but we must naturally be best 
pleased when home manufacture comes to the front. Hadfield 
stands in a unique position in thedevelopment of projectiles by 
English processes, for though long ago Firth made steel shot, 
and Whitworth fora time stood unrivalled, for many years past 
we have chiefly depended on Holtzer’s shot, made | 
abroad, and on projectiles made by Firth or Elswick | 
on the Firminy process. The supply of English pro- | 
jectiles made wholly on English processes long de- | 
pended, we think, on Mr. Hadfield alone, though latterly 
Colonel Bainbridge has made excellent shot at the 
Royal Laboratory. To speak plainly, for a long period 
we neglected to encourage the manufacture of armour- 
piercing shot. Had it not been so, Whitworth would 
not have given it up. Our own Royal Laboratory 
was not allowed to make them, and for many years 
Hadfield under great discouragement pushed on ex- 
periments with cast steel and with steel alloyed in 
various ways, and latterly with shot with heads of 
different forms. We are glad now to give the followin 
account of recent successful trials e with Hadfiel 
shot:— Two 6in. Hadfield projectiles, of special design 
and quality, and with caps on their points, were fired, 
with a velocity of 1960ft. and 1940ft. per second, at a 
large Harveyed steel plate, 8ft. equare, and 6in. in 
thickness. The plate on its upper surface had before 
received two Gin. forged steel shots, neither of which 
had penetrated more than about 24in. There remained 
about 70 per cent. of the plate area untouched and un- 
injured. In both cases the projectiles pierced the 6in. 
plate and 2ft. of wood backing, and were found 15ft. 
to 20ft. at the rear in the sand butt. Though broken, 
the wreckage and destruction of timber, bolts, and fastenings 
caused by the projectiles were jally great, showing the 
considerable remaining energy they possessed after passing 
through the plate itself. If this had been on a ship’s side 
the damage done would have been very serious, the broken 
portions, not one of which was found on the front side-acting 
as mitraille, as was proved by the shattered condition of the 
surroundings and the backing.” A Hadfield Gin. projectile 
was also fired against a 9in. special steel and water-hardened 
Sheffield plate, which it perforated completely, being recovered 
unbroken 20ft. in rear. 

Strange as it may appear, we think more highly of the 
perforation of the Gin. Harveyed plates than of the Qin. plate, 
believing the latter to be probably of the same kind as has 
been perforated by a Royal Laboratory 6in. shot. On the 
face of it, as our readers may see, the 9in. plate which 
allowed the shot to pass through unbroken must be ve 
inferior in quality to the 6in. Harveyed, which, althoug 
perforated, broke the shot in their passage. The fact is that 
this is an illustration of what very great differences exist in 
the resisting power of plates, and how muoh is due to the 
precise effect produced by the Harvey or Krupp process. 
The difference between a tool with a broken point and an 
unbroken one is naturally very great, and this is what is 
implied in the action on the shot of a really first-class face as 
compared with one less good. 
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Taking the result on the 6in. Harveyed plates, then, as the 
| more trustworthy and severe test, we have a very good 
| result. Is is difficult to compare it fairly with foreign trials. 
| In the United States Wheeler-Sterling shot have done appa- 
| rently more, a year or two ago, and Hadfield’s shot without 
| caps obtained a on result at Portsmouth, but probably 

improved since then, or it would not be 

a great boast that a capped Johnson 6in. shot had perforateda 

jin. Harveyed plate with some little deformation. We trust 

that we shall hear of continued success with Hadfield pro- 

jectiles, not only on the maker’s own account, but for the 
credit of our country. 








JAMES ANDERSON. 


Mr. James ANDERSON, of Frognal Park, Hampstead, 
whose death at the goodly age of eighty-six years occurred 
last week, was one of the oldest members of the shipping 
trade of London, and took a prominent part in the esta- 
blishment of the Orient Steam Navigation Company. He was 
& native of Peterbead, Aberdeenshire, and was born on May 
17th, 1811, his family then being engaged in shipowning and 
shipbuilding there. He went to London in 1831, and entering 
the counting-house of Mr. James Thomson, who owned a 
fleet of vessels principally engaged in the West Indian trade, 
he was made a partner in 1847. In 1849—Mr. Thomson 
having in the interval died—the business was extended to 
the Australian trade by the commencement of a line of 
sailing vessels to Adelaide, which soon well known 





| and favourite traders. Some time after the death of Mr. 


Thomson the name of the firm was changed to Anderson, 
Thomson, and Co., and in 1869 it underwent the change to 
Anderson, Anderson, and Co. In 1876 the feasibility of run- 
ning @ direct line of steamships to Australia occurred to Mr. 
Anderson and his partners, and was practically tested at their 
sole risk in that year, The experiments encouraged the firm 
to persevere with the project, notwithstanding the predictions 
that severe loss would ensue. Early in 1877 the firm were 
joined in the enterprise by Messrs. F. Green and Co., and on 
March 7th, 1878, the steamer Garonne left England for 
Australia flying the flag of the Orient Steam Navigation 
Company, the designation Orient having been adopted after 
the successful clipper ship of that name, owned by Messrs. 
Anderson, Anderson, and Co, Of the further additions to the 
fleet, and the increasing development of the service, nothing 
need here be said. As joint manager of the Orient Line the 
deceased was actively engaged in business till 1889, when he 
retired. He was chairman of the London board of the 
Scottish Provincial Insurance Company, prior to its amalga- 
mation with the North British and Mercantile Company, and 


was also a director of the Bank of British Columbia. Mr. 
Anderson owned the estate of Hilton, Woodside, Aberdeen, 
and for many years it was his custom to spend several months 
in the North of Scotland. 
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LATHE FOR TURNING PROJECTILES 





IMPROVED LATHE FOR TURNING PRO- 
JECTILES. 


THE accompanying engravings show the front, and 
the rear view of a special lathe for turning the bodies 
and conical points of projectiles up to 12in. diameter. 
This lathe will admit between its centres 5ft., and has two 
saddles and two compound slide rests, which can be worked 
together or separately. The right-hand saddle—Fig. 1—is 
used for turning the point, and the left-hand saddle for turn- 
ing the body of the shell. The movable bracket and radial 
connecting-rod to the loose slide for turning the conical part 
of the'shell is shown.in Fig. 2. This bar can be replaced by 
any others of different centres to suit the different sizes of 
shells, and the bracket which carries the fixed end of the 
connecting-rod can also be moved along the slots and fixed 
in any position required. On the back of the bed is also 
fixed the bracket carrying the rest in which the shell may 
be made to revolve when required. The headstock is treble 
geared, with a three-speed cone of large diameter, constructed 
for a belt 4in. wide. The speeds are variable, and are 
arranged for turning the hardest shells in chrome steel as 
well as mild steel, and steels or cast iron. The feed gear is 
also arranged so that the feed can be varied according to the 
material to be operated on, while all the gearing is made of 
steel, and the gearing in the headstock is machine cut. 








A REMARKABLE BOILER SUIT. 


ABOUT two years ago a very curious action at law was fought out 
to the bitter end in the United States. The evidence adduced 
referred to facts so strange and unlooked for, that we think the 
following particulars, for which we are indebted to The Engineering 
Record, are worth putting on record in our columns, bearing as 
they do on certain vexed questions connected not only with the 
performance and management of water-tube boilers, but with the 
behaviour of metals under shock. 

On November 19th, 1895, a suit was begun by the Philadelphia 
Edison Electric Light Company, of Philadelphia, against the 
Abendroth and Root Manufacturing Company, of New York City, 
manufacturers of the Root water-tube boiler, to recover 34,000 do 
A countersuit was put in by the Abendroth and Root Manufac- 
turing Company, against the Philadelphia Edison Electric Light 
Company, for 6830°99 dols. This suit was tried in the United 
States Court in Brooklyn, before Judge Wheeler and a jury, and a 
verdict has now been rendered in favour of the Abendroth and 
_ Manufacturing Company, for the amount of the counter- 

The Abendroth and Root Manufacturing Company, between the 
years 1889 and 1891, furnished the Philadelphia Edison Electric 
Light Company with about 3600-horse power of boilers, supplied 
on four different contracts. 

Soon after these boilers were in operation, a series of troubles 
followed, which finally culminated in a fatal accident. This 
brought the matter into the Coroner’s Court in Philadelphia, 
where, after a careful investigation by a jury of experts, a verdict 
was rendered acquitting the Abendroth and Root Manufacturing 
Company, and holding the Philadelphia Edison Electric Light 
Company responsible. 

The troubles above mentioned were due, as claimed by the 
Philadelphia Edison Electric Light Company, to bad workmanship, 
bad material, and faulty design, and also due to the contractors 
failing to comply with all the articles agreed upon in their con- 
tract, and on these grounds they yn ag the suit just closed, in 
= they sought to recover 34,000 dols., which they claimed they 
= spent in remedying the so-called defects. The defendants 
claimed that the plaintiffs had not paid them all that was due on 
bay beige a roe and = ef additional material furnished 

» and on these ands they bro’ i 
mentionéd bows gro y aught the countersuit 
Pm, Abendroth and Root Manufacturing Company succeeded in 

© first place in establishing the fact that they had lived up to 
every Hoy a of their agreement, and had even done more than they 


In the second place they succeeded in establishing the fact that 
they had used the best material obtainable in the market. In this 
connection it is interesting to note that the greatest number of 
breaks occurring’in these Edison boilers were reported to be in the 


| item of bolts; and as it is a natural conclusion that the greatest 
to 


| establi 
| superior, to anything to be found in the market. 
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the original size and area, showing no contraction whatever, but 
breaking sharply and squarely in a similar manner to a pipe-stem. 
This caused the question to be raised as to whether crystallisation 
had occurred, and to determine this point many of the bolts were 


| taken to a steel hammer and flattened out cold to less than one- 


fourth of an inch in thickness. In instance the flattening 
was done without the slightest show of Eeshien ing up into 
the body of the bolt, whereas if crystallisation had taken place at 
the — of rupture the metal would necessarily show brittleness 
and breakage similar to the action of a piece of cast iron similarly 
treated. Another test applied to many of these bolts was to bend 
them double when cold so that the two ends met, and this also 
proved the excellence of the quality of the bolts. In order to 
show that no effort had been spared to oe the quality of the 
material used, the Abendroth and Root facturing Company 
had other bolts made of the best rivet iron, substituted in the 
place of the original ones, but all such bolts were fractured in 
the same manner, and a still further trial was made 
with steel bolts, which were affected with the same results. In 
order to make this breaking point test still » Zin. bolts 
were substituted for the gin. bolts, but with no better results. 
Beyond this the shape of the head, and also the shape of the lug 
which received the head of the bolts, were changed in every con- 
ceivable way, but all to no avail, as the fracture of bolts continued 
in this almost unaccountable manner, whereas fracture in the other 
parts of the boiler was very infrequent indeed. This evidence was 
conclusive, 

Ia answer to the allegation of bad workmanship, the Abendroth 
and Root Manufacturing Company showed by means of photo- 
graphs the tools used in man ing all of the boilers supplied 
to the a Edison Company. As these tools are made to 
produce interchangeable parts, with cutters and other working 
details fixed immovably in the same position and adjusted to 
such a position by sets of templets carefully standardised, and 
farther, as the positions of the metal parts of the boilers were 
fixed from working points produced in the casting, it was found 
impossible for the plaintiff to show that such workmanship could 
be other than that produced in the many boilers manufactured by 
this firm. As such trouble as was experienced in the Philadelphia 
Edison station had never been known in other plants, the point 
was made that with other workmanship and materials the same, 
pate — at nl — — — =— been due to the 

conditions exis in the t itself. e same argument 
bore also on the defendants’ ae of bad design. 

The defendants succeeded in proving that the accidents were 
due entirely to the unreasonable handling of the boilers by the 
Edison Company, with the object of forcing these boilers far 
beyond their rated capacity, sometimes ex g this rating by 
as much as 100 per cent. and over, the draught being sufficient at 
times to support a column of water from 3in. to din, in height, 
They also showed that the Edison Company employed led 
labour, and that these employés had instructions to pay ergs up 
to the required pressure irrespective of any demands t might 
be made on the boilers, and without regard to the personal safety 
of the attendants or capacity of the boilers. 

One of the very important matters brought to light in this case, 
and acknowledged by the Edison Company, was the use of ex- 
tremely bad feed-water, which came from a well beneath the 
station. This water contained not a small amount of sewage, and 
ran 34 grains of impurities to the U.S. gallon, almost 8 per cent. 
of these impurities being proved to be sulphate of lime ; while 
salt existed in appreciable quantities, and also a number of nitrates 
and cminiiadaoal salts. In order to counteract the bad effects 
from this water, no small amount of chemicals was used, includ- 
ing cutch, which contains a paorage mg eae ad of tannic acid. 
In the storage tank located above the boilers large quantities of 
caustic soda were also put in the water. A large amount of scale 
collected in the tubes, varying in thickness from ,',in. to lin., and 
thereby closing down very ‘materiall ly the area of the tube opening. 





The chemicals used attacked the metal parts of the boiler and 
oozed through the joints thus attacked so as to form incrostations, 
which proved so hard that the workmen were obliged to use a 
hammer and ae sanene cre ag ns Pa Fy gpa —* 
rigidity of parts which were design e, i 

caused the unnecessary burning out of many of the tubes. 

Several well-known experts appeared in this case, and 
accounted for the various troubles above enumerated. One of the 
most interesting points developed was the production of water 
hamwer in the tubes of these boilers, which was explained in the 
following manner :—It is a well-known fact that every pipe or tube 
has a definite capacity of discharge, and when this capacity is 
reached no more water or steam can be delivered through an 
opening of such an area; so that, in case a larger discharge is 
required, a larger tube must be used. In driving these boilers to 
such an excessive extent, in the course of natural circulation the 
water and steam passed up along the inclined tubes to the front 
headers, and there advanced upward into the overhead steam and 
water drums from which the steam was delivered to the piping 
system. When the circulation reached a point equal to the capa- 
city of the tube, of course no more steam or water could be dis- 
charged from that upper end of the tube, but as the heat stil! 
continued to be applied around the tube, more steam was gene- 
rated, and of course the pressure of this steam in the tube forced 
the steam and water back down the tube until it reached the rear 
header, and here the steam suddenly had a chance to escape up- 
ward by the course of the rear headers to the overhead steam and 
water drums, and the colder feed and circulating water, trying to 
enter the lower end of the tubes from these same rear headers, 
came in contact with the steam thus seeking of escape, 
The result was a sudden condensing of the steam, which was 
lowed by a rush of water into the vacuum at an a high 
velocity, and this water rushed along the tube at about this same 
velocity until it reached a bend at the end of the tubes. The 
result was a very sudden and powerful blow there, practically like 
that of a cannon ball, which caused the bolts to rupture in the 
manner above described, breaking them, in fact, so rapidly that a 
flow of the metal composing them at the point of rupture was im- 
possible. 

This flow necessarily would take a certain amount of time. The 
consequences of this sudden blow were exhibited in the breakage 
of these bolts without contraction of area at the point of rupture. 
It was remarked during the course of the trial that it was 
fortunate that these boilers were composed of small headers 
covered by small castings known as connecting bends, and that 
thus the damage done affected merely these small castings, pro- 
ducing there local results instead of rupturiog large castings, 
which would of course be attended by far more serious ruptures, 
Glass models were shown in court to illustrate the theory pre- 
sented, and in such a manner as to conviction to the minds 
of the court that this was the true theory of the disastrous 
occurrences. Other glass models illustrated the irresistible power 
of the water hammer, the force of which was sufficient to 
the tube, which held the water surrounded by a vacuum. 

The counsel for the Philadelphia Edison Company were Tracy, 
Piatt, and Boardman, and the counsel for the Abendroth and Root 
Manufacturing Company were Benedict and Benedict and Witter 
and Kenyon, of New York. The plaintiff brought in as an expert 
Professor Spangler, of Philadelphia, while the defendants brought 
in as experts Dr. C. E. Emery, of New York, and Professor R. C. 
Carpenter, of Sibley College, Cornell University, Ithaca. 
Professor W. D. Marks, of the Philadelphia Edison a and 


Mr. Albert A. C of the Abendroth and Root Manu- 
facturing Company, testified as experts on their respective 
es, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


The city of Chicago.—The city of Chicago is not only one of the 
largest and most progressive of American cities, but also one of 
the newest, since it was practically destroyed by the great fire of 
1871 and had to begin its history anew. It was incorporated as 
a town in 1835 and asa city in 1837. Its area is now 187 equare 
miles, with a total — of 26 miles and a total width of 144 miles. 
It is one of the chie’ — of the United States, has a harbour 
and breakwaters, and takes its water supply from Lake Michi 
by means of tunnels 6ft. to 10ft. diameter, extending from two to 
four miles under the bed of the lake. The following are recent 


statistics :— 

Population .. .. «. «. 1,800,000 
Bonded =~ indebtedness... .. < £3,415,790 
Electric lights for city purpo'es  .. .. «. «2 os 1,124 
Streets, miles... .. .. oe. hae mae lee. ee he 2,570 
Streets, paved, miles .. 1,184 
Sidewalks, miles .. .. 4,868 
a eer 1,306 
Water mains, miles .. .. -- .. « 1,692 
Water supply tunnels in use, miles .. .. .. «. 22 
Water supply tunnels under consideration, miles .. 13 
Tunnels under Chicago River .. all ida sed. Cae 3 
Bridges over Chicago River 54 
Viaducts over railways .. 89 
Street lamps .. .. .. ee 51,143 
River portage, miles .. .. .. .. 41 
Number of vessels arrived in 1896 .. .. .. .. «- 8,447 
Number of vessels departed in 1896 .. .. .. .. 8,552 
Tonnage of vessels arrived and departed .. .. .. 12,965,812 
School buildings owned by the city a ee ae 264 
School buildings rented by the city o 146 
Scholars enrolled in 1896 .. .. .. «2 «1 oF os 218,825 
Number of railways entering the city .. .. .. .. 34 
Streets occupied by tramways or railways, miles .. 842 
Cable tramways, miles .. .. .. .. «. sos 42 
Electric tramways, miles .. 256 
Horse tramways, miles “s 18} 
Elevated railways, miles .. .. .. 26 
Pieces of mail handled at Post-office 800,000,000 
De on te ne ee) ae mn. pe, en ss 198 

Men in fire department on cae tae 1,133 
Police and fire-alarm boxes 2,543 
Police stations oo 40 


A Government armour-plate plant.—In view of the recent limit of 
price for armour-plate for the navy established by the Government, 
and in view of the refusal of the two companies owning armour- 
saya plants to supply the plate at this cost, the om Department 

as appointed a commission to investigate the cost of manufacture 
and the cost of establishing a plant, and also to investigate desir- 
able locations for such a plant. The Bethlebem Steel Company 
and the Carnegie Steel Company ask £80 to £90 per ton, 
and the late Secretary of the Navy considered £80 reasonable, 
in view of the enormous cost of establishing the = the —— 
ratively limited contracts, and the uncertainty of contracts. 
Government, however, concladed that the cost should not exceed 
£60 per ton, and also concluded that the expenditure of £300,000 
for the construction of a plant to be owned and operated by the 
Government, When the Government the bigh bids 
which started the agitation, the Illinois Steel Company offered, if 
granted a twenty-year contract, to establish a plant at a cost of 
£700,000, and to supply armour-plate at £40 to £50 per ton. The 
Carnegie Steel Company claims that its Feary represents an invest- 
ment of £800,000, and the Bethlehem Steel Company claims that 
its plant cost £1,310,000, although a Government commission 
estimated the former at $700,000 and the latter at £670,000. A 
different system of contracting, advocated by some of the officers 
of the Navy Department, was to require the shipbuilders having 
contracts for warships to supply the armour as well as the ships 
and engines. The new commission will examine both the existing 
armour-plate ery and will consider the propositions of various 
cities to give land for the site of the proposed Government works, 
The Cramp Company and the Union Ironworks have submitted 
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Cation to furnish armour for the battleships Alabama and 
isconsin, which they are now building. 

A large electrically-operated drawbridge.—The new bridge between 
Dalath and Superior bas a drawspan of 491ft. over all, with two 
approach spans of 300ft. All the spans have two through pin- 
connected trusses, with plate-girder floor beams, eutetniling Gasca 
the trusses to carry the roadways. The trusses of the approach 
spans have curved top booms, those of the swing span are supported 
from a central tower resting on the turntable on the masonry 
pier. The pier is about 50ft. diameter, and the swing span gives 
two waterways each 200ft. wide in the clear. This is one of the 
largest drawbridges in the world, and weighs about 2000 tons, 
The trusses are 28ft. 6in. apart between centres, and between 
them is a double-track railway, the headway for the rails to the 
lowest struts of the overhead diagonal bracing being 20ft. The 
depth of truss at the centre is about 45ft. The floor girders are 
58ft. Sin. long, supporting a roadway 9ft. wide, and a footwalk 4ft. 
wide outside of each truss. On each roadway is a single track for 
the electric tramway. The turntable drum is 40ft, diameter and 
4ft. deep, resting on sixty cast steel wheels 24in. diameter and 
13in. wide. The circular rack is of cast steel, bolted to the 
masonry of the pier, and there are two operating pinions, with 
two sets of operating , either one of which is of sufficient 
capacity to turn the bridge. Each of these gears is operated by a 
50-horse power electric motor, running at 325 revolutions per 
minute, this being geared down to six revolutions of the driving 
pinion, the bridge being swung 90 deg. inninetyseconds, A capstan 
head enables four men to swing the bridge in seventeen minutes. 
The locks, latches, and rail connections at each end are operated 
by a 40-horse power electric motor, and the turning gear cannot 
be put in operation until the locks, latches, &c., have been 
released. 

Suction dredges on the Mississippi River—Two new suction 
dredges, the Gamma and Dalta, have recently been put in service, 
in addition to the ——s and Besta, while two more, the Epsilon 
and Zata, are being built. The Alpha was built in 1882, and has 
a capacity of 600 cubic yards per hour, while the Beta, the | t 
of the fleet, can discharge 2400 cubic yards of sand per hour. The 
Gamma is the first of the new boats to be given a test by the 
Government engineers, and, if successful, it will be bought by the 
Government for £18,400. The tests include an endurance test of 
forty days’ working, with a maximum number of hours allowed for 
delays and overhaul of machinery. The capacity tests are brief, 
but numerous. Two minutes’ pumping is allowed, and the mate- 
rial discharged into a barge. A valve allows the water to run off, 
and the solid sand is measured. The contract under which the 
Gamma was built provides that she is to deliver 800 cubic yards 
of sand, unmixed with water, in one hour, through a 34in. pipe 
1000ft. in length. The construction of nearly all these dredge 
boats is identical. The Gamma has three engines on its forward 
deck, one to raise or lower the suction pipe, one to move the drums 
on which are wound the cables for tn the boat ahead and 
across the stream, and a third to raise or lower the spuds or 
vertical piles which hold the dredge up to the breast of the cut 
while excavating. The boat is provided with two suction pipes 
and one jet pipe. In it are seven jets of water, each 24in. in 
diameter, and which are projected just ahead of the mouth of the 
suction pipes with such force by a separate engine that they eat 
into the sandy river bed with great rapidity and disturb the sand, 
which is sucked into the big pipes and carried back to the pump. 
The pumps are 6ft. in diameter, and their discharge is forced out 
to the stern through 1000ft. of pipe. At every 50ft. there is a 
flexible coupling made of a short section of 34in. rubber hose, 
The water jots will bore 15ft. into the river bed, if necessary. The 
dredge is dragged up stream about 4ft. a minute, while the pump 
is at work, by means of the cable and capstans. The Gamma is 
supplied with horizontal pound condensing engines of 900-horse 
power, and fed by the regular type of Mississippi River steamboat 
boilers. There are fifty-five men in the crew. The Delta differs 
in but two important respects from the Gamma. One of these is 
that she is supplied with Heine water-tube boilers, and the other 
is that the river bottom is loosened by revolving cutters instead of 
by water jets. The Delta has a single centrifugal pump, and her 
horse-power is something over 1000. While the contract calls for 
a discharge of 800 cubic yards an hour, much more is expected. 
The contract price is £26,000. The Epsilon and Zota, which are 
being built on plans for the most part su by members of 
the ing committee of the Mississippi River Commission, will 
be completed about September, and will each have a capacity 
of 800 cubic yards. Each of these boats is accompanied in service 
by a pile-driving crew, a surveying corps, and a steamboat. 

Lake and ocean ship canal.—A report has been made on the pro- 
posed ship canal between the Atlantic Ocean and the great lakes 
by an officer of the U.S. Engineer Corps, in accordance with a 
Bill passed by Congress. e report is unfavourable to the work 
being done [ores but the same matter is now under 
consideration by a commission appointed by the President. The 
engineer found three routes for a ship canal wholly within the 
United States. The first extends from Lake Erie v4 the upper 
Niagara Kiver, to the vicinity of Tonawanda; thence by canal 
with locks to the lower Niagara, at some point on Lake Ontario ; 
thence through Lake Ontario to Oswego; thence up to Oswego and 
Oneida Rivers to Oneida Lake, through Oneida Lake; across the 
divide to the Mohawk and down the Mohawk to the Hudson 
River at Troy. This is the route Major Srmons thinks the most 
practicable. The second route follows the line of the Erie 
Canal from Lake Erie and the Niagara River to the Hudson. 
The third coincides with the first from Lake Erie to Lake 

Ontario, running thence through Ontario to the St. Lawrence 
River, and down the St. Lawrence to some point near 
Ogdensburg, thence crossing the State of New York to Lake 
Champlain and up said lake to its head, and thence following in 
general route of the Champlain Canal to the Hudson at Troy. 
While Major Symons mentions this as a possible route he is of 
opinion that it is not a practicable one. Allusion is also made in 
the report to still another roate—the St, Lawrence-Champlain 
route—all of which except a small portion is in the United States. 
The rough estimate of £40,000,000 covers any of the routes men- 
tioned, But this estimate, says the report, depends on a very 
great extent upon the action of the state of New York in regard 
to its canals, feeders, reservoirs, &c. To maintain such a canal, 
operate the locks, keep it in repair, &c., would cost at rough 
estimate, £400,000 per year. Such a canal if constructed, would, 
the report says, have no military value, and, further, ‘‘ the con- 
struction of such acanalis not a project worthy of being under- 
taken by the general government, as the benefits to be derived 
therefrom would not be properly commensurate with the cost.” 
The present Erie Canal is being widened and deepened by the 
State of New York, and if this canal be further improved by 
enlargement to a size sufficient for 1500-ton barges, making the 
necessary alterations in its alignment so as to give a continuously 
descending canal all the way from Lake Erie to the Hudson and 
canalising the Mohawk River, the engineer says such an improved 
canal, navigated by barges, would enable freight to be transported 
between the East and West at a lower rate than by ship canal 
navigated by large lake or ocean vessels, and he states that the 
enlarging of the Erie Canal as suggested with everything adapted 
to transport the tonnage of the lakes, is a project worthy of under- 
taking by the general government, as the benefits derived would 
be commensurate with the cost, which is estimated approximately 
one-fourth that of a ship canal, or £10,000,000. 

A new compressed air tramcar.—In most compressed air cars the 
mechanism is similar to that of a light locomotive, but inthe Hoadley- 
Knight system, now on trial in New York, the apparatus has been 
based on the arrangement of an electric car. An ordinary tramcar 
truck or underframe of steel is used, with two axles, each axle 
being equipped with an air motor completely encased so that it 
resembles an “ironclad” electric motor. The mechanism runs in 
oil and is entirely protected from dust and water. One motor has 





low-pressure cylinders 7in, by 6in. Each motor drives a crankshaft 
on which is a Yin. pinion gearing with a 23in. spur wheel mounted 
on the car axle. The air is stored in Ehrhardt steel flasks, having 
a storage ey of 45 cubic feet, or enough for a run of 17 miles, 
On leaving the flasks the air passes through a cylindrical reheater 
—filled with the hot water and mounted between the car axles— 
to the reducing valve. It first enters the high-pressure cylinders, 
then back through the reheater to the low-pressure cylinders, and 
then pes to the atmosphere through a muffler. If the high- 
pressure motor slips its wheels the low-pressure cylinders get more 
pressure, which—together with the back pressure in the former— 
at once equalises the pull. If the low-pressure motor slips its 
wheels, this is automatically checked by the loss of pressure. The 
motors are controlled by simultaneously varying the cut-off and 
the throttle, this being effected by a single controller-handle, as on 
electric cars, this handle being moved to the forward, backward, or 
stop position as desired, and the speed varying according to the 
extent to which the handle is moved. The car weighs 17,500 lb., 
of which the body and truck represent 10,500 lb., the two motors 
3000 lb., the reservoirs 3000 lb., and the reheater 500 lb.; the other 
550 Ib. is for the controller apparatus and piping. The compressor 
is a four-s' machine with two vertical inverted steam cylinders 
— horizontal tandem air cylinders on each side of the crank- 
shaft, 

Electric traction for trains.—Electric traction is now very exten- 
sively employed on tramways, and on elevated railways; but in 
all cases there is but one motor car, and if cars are run in trains, 
there is one motor car hauling ordinary cars not equipped with 
power. The Southside E'evated Railway, which is soon to change 
its road from steam locomotive traction to electric traction, has 
decided to adopt the Sprague multiple-unit system, in which each 
car is equipped with motors, controllers, and power brakes, but 
so equipped that when the train—usually three or four cars—is 
made up the electrical ti are pled up like steam- 
heating or air-brake pipes, and the train is operated by the man 
at the head of the front car. In this ote therefore, every 
wheel is available for tractive — as well as for braking. The 
great difficulty has been to obtain absolute synchronism in the 
movements of the controllers on the cars, so that the controller 
on one car will not put its motors in multiple when the controller 
on another car puts its motors in series. This, however, has 
been overcome, and very successful results have been obtain 
with the experimental train. In one case the car couplings were 
detached, leaving the cars connected together only by the electric 
wires, and still the train operated without breaking any of 
these wires, which of course would not stand any strain. The 
main controllers are placed under the cars or on the car plat- 
forms, and the motorman’s controller is a very small air, 
resembling an ordinary electric tramcar controller, and using but 
a light current. The train is fitted throughout with the Westing- 
house brake, an electric air compressor and regulator taking the 
place of the steam air-pump. Cars for or from branch lines can 
be detached from or attached to main line trains at the junction, 
so that for a line having branches and a heavy traffic the number 
of individual trains in and out of the terminal station may be 
anes reduced, the cars being cut off at the junctions and going 
orward as separate trains. 














MANGANESE STEEL has been applied by the Wharton Com- 
pany, of Pobiladelphia, to large curves, casting the rail as a 
flat grooved rail, and resting it on cast iron chairs. A curve of 
this description on the Union Traction Company’s line at the foot 
of Market-street, Philadelphia, has shown, according to the Rail- 

Gazette, wonderful wearing qualities. The peculiar properties 
of manganese steel, with about 14 per cent. of manganese, seem 
to make it eminently fit for the use to which it has been put. The 
tensile strength for the forged steel is about 145,600 Ib. per square 
inch, with an elongation of almost 50 per cent. in 8in. Sudden 
water quenching from a white heat wonderfully increases its 
strength, hardness, and toughness. Manganese castings shrink 
about ;5;in. to the foot in cooling. No ordinary-tempered drill is 
effective in drilling it. 

TRADE AND BUSINESS ANNOUNCEMENTS.—In consequence of 
the Government requiring their late premises, 26, Parli t- 
street, for the contemplated widening of the street, Messrs. Hunt 
and Sacré have moved from that address to 1, Victoria-street, 
S.W.—Messrs. Merryweather and Sons, of London, have supplied 
to the town of Pokesdown, near Bournemouth, one of their im- 
proved cesspool exhausters, and the plant has now been in use for 
twelve months or more, and every satisfaction has been given to 
the authorities. The apparatus will empty a 300-gallon cesspool in 
two to three minutes, and by its use the process is attended with 
the highest degree of cleanliness. Several town authorities have 
inspected the apparatus, and have expressed themselves — 
a with its capabilities.—Messrs. Fielding and Platt, Limited, 

ave opened a London office and showroom at 73a, Queen Victoria- 
ee yn Bread-street—for the further development of their 
gas and oil engine business, 





Poticy OF SEcREcY.—The drawings of the new Royal yacht came 
to hand at Pembroke in the early part of last week, says the Naval 
and Military Record, and four of the mould loft staff have been 
set to work getting out the launching arrangement, and otherwise 
making preparations for ordering the necessary materials. These 
men have been cautioned that they are not to divulge any 
information concerning her, and to avoid the possibility of 
any other persons employed on the loft obtaining particulars 
of the new ship, the four are closeted er in a room, 
the door of which is — regularly locked. Why such 
an extreme precaution should be taken concerning a matter 
which, in the course cf a few days, will undoubtedly become 
public it is difficult to conjecture. hen the ship is being built 
sketches of all parts of her will be accessible, and the outside 
public will glean such information as they desire to know. It is 
unlikely that the structure of the hull will embody any principle 
which it is desirable to keep secret, and the engines will in all 
probability be built by contract on much the same lines as other 
modern triple or quadruple-expansion engines. In neither case, 
therefore, is there any reason for the precaution now being taken. 


St. LAWRENCE WATER-POWER SCHEME.—On May 28th of this 
year we gave a succinct account of what the St, Lawrence 
hydraulic power scheme intended to do. Since that date con- 
siderable advance has been made, both in financial and engineer- 
ing arrangements, and work has actually been started on the 
eat canal, twice the size of the Manchester Canal in water- 


St. Lawrence and Grass Rivers, and bring the water to —~‘- > 
ultimately the 150,000-horse power on Victor turbines, e 
shall have, on a future occasion, more to say about this gigantic 
scheme, Mr, B , who, with Messrs, Kincaid, Waller, and 
Manville, has undertaken the engineering of the work, played 
an important part in the Niagara power scheme. He has been 
in this country for some time Fa making final arrangements, 
but returns to the States on Saturday next. On Wednesday 
last Mr. Manville provided an excellent little farewell luncheon 
in his honour at the Café Royal. In the course of a fairly long 
speech, which was listened to with the closest interest, Mr. 


aring capacity, but only about 3} miles long, which will join the | going 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE weekly meeting on Change at Birmingham to-day, Th 
resulted in a moderate t of busi hat above! 
average. Inquiries were numerous, and, on the whole, prices 
showed a little improvement. Manufacturers are beginning to 
feel the better demand commonly experienced at this time of Year 
and are not disposed to sell far forward when prices are low, : 

The engineers are well situated, some special machinery orders 
being mentioned from Japan. 

In the pig iron market a slight improvement was manifest to. 
day. Staffordshire cinder pig was 383. to 39s.; part-mine, 41s, to 
47s. 6d.; and all-mine, 52s, 6d. to 57s. 6d. Part-mine foundry 
iron was 46s, to 50s.; Staffordsbire cold-blast pig was 883, 6°. 
Northamptonshire fo: 41s. to 43s.; Derbyshire and North 
Staffordshire, 44s.; and Lincolnshire grey forge, 463. 7d, 

The district steel works, as well as the iron works and factories 
are ange benefited by some oxi Ege og as regards 
iron bri ° meters, and gas and other works applian 
which, added fo old orders and other current demands, cams then 
very busy. The Bilston and Brierley Hill Steel Works are now 

roducing a heavy tonnage of plates, angles, rounds, and rolling. 

own steel, with excellent pros; to the end of the year, whi 
the prices obtained are very satisfactory. Steel angles and girders 
are £6 for large dimensions, and £6 15s. for small. Steel sheets 
were £7 5s., with £10 10s. for sheets of cold rolled quality. Bars 
were £6 53. to £6 103., Siemens billets were £4 15s, to £5, and 
blooms and billets of Bessemer make 5s. per ton less, 

Best bars realised £7 10z., with the usual extras for the Karl of 
Dadley’s C.W.R.O. brand, but most of these works are engaged 
on their second quality, which ranged from £6 5s. to £7. Bars 
other than best were somewhat irregular when in actual sale, 
Merchant bars varied from £5 15s. to £6 12s. 6d., and common 
bars were £5 103. to £6 5s. Nail rod was £6 10s. to £6 lis., ships 
plates £6 10s., boiler plates £8 10s., stamping sheets £9 10s, to 
£10, angles £6 to £6 5s., and hoop iron £6 7s, 64. to £6 103, 

Quotations were no stronger in the black sheet department, and 
there is no chance of improvement until production and demand 
are brought into better ce, or until a combination to decrease 
competition is entered into by the makers. Ordinary doubles for 
galvanising were averaging £6 7s. 6d., with singles fetching £6; 
and lattens, £7 5s. delivered at stations. For galvanised iron there 
ere steady shipment inquiries, and doubles were quoted £9 10s, to 
£10, f.o.b, Liverpool. 

The best customers are still district manufacturers themselves, 
who are well a in most of the heavy hardware departments, 
including local railway carriage and wagon companies, who are 

good contracts for iron and steel joists, &c. All the 

Midland rolling-stock companies did well during the first half of 

the year, paying larger dividends, including bonuses, than for any 

half year S some years ; and the present activity at the Birming. 
ham, Oldbury, and Gloucester Carriage and Wagon Works seems 
to forecast equally satisfactory results for the second half of this 





ear. 
F The Electrical Construction Company, Wolverhampton, have the 
contracts for the sere coven of tramway cars (£4171 10s,), 
trolley wire, insulators, rail bonds, &c., and fixing (£964 7s), 
tramway generators and fixing (£1800), from the Halifax Town 
Council, From the same authority Mr. J. Spencer, Wednesbury, 
has the contract for poles for electrical overhead haulage of tram- 
ways (£1000 10s. ). 

x fire occurred on Friday morning last at the brass foundry 
works of Mr. Hyde, Jenner-street, Wolverhampton, and before it 


could be extinguished the warehouse was completely gutted and 

the contents destroyed. 
Messrs. J, and S, Roberts, of West Bromwich, are e' ed bn 
nworks, 


the delivery of massive rolling plant for the Weardale 
ad omy includes a large roll 13ft. 6in. in length of barrel, 
and weighs 28 tons. This and the other heavy castings are for 
the plate rolling mills, 5, 2s : 

At the Trades Unions Congress in Birmingham, the president, 
Councillor Stevens, in his address referred to ‘‘ the attempt of com- 
bined capital to weaken and cripple the forces of labour by means 
of the engineers’ lockout. It would not do,” he said, “to let the 
engineers be beaten, but a better method should be devised for 
contributing to their support than that which now obtained, and 
which smacked very much of charity.” He that the 
formation of some simple scheme of federation, to have the power 
of ordering a weekly levy of 6d., or if need be, 1s. per week to con- 
stitute a ‘‘ pool,” into which all who contributed should have the 
right to dip in times of need, would be a much more dignified and 
satisfactory method of meeting the emergency. The latest plan of 
campaign adopted by the Federation Employers in the engi- 
neering trade made it imperative that some such scheme should 
be embraced without delay. He congratulated the engineers who 
were the pioneers in the nine hours movement a quarter of a 
century ago on leading the van in the present eight hours agitation, 
but while he was pleased to see the movement pi easing, he 
did not think the present means of obtaining a limitation of 
the hours satisf . The only true method they should 
strive for was an eight hours day by | enactment, Such a 
law would save them from the fearful strikes, which were so 
objectionable, and by means of effective — they would 
be able in due time to achieve all they desired.” Mr. Pete 
Carran, one of the champions of the gas workers and general 
labourers, proposed a resolution which expressed sympathy 
with the struggle of the Amalgamated Society of 4 
neers and others to obtain an eight hours day, recognised the 
importance of the stru 7 and trusted that all trades represented 
at the Congress would aid those affected by it, and that the con- 
flict would soon be brought to a successful issue, The reso- 
lution was carried with acclamation, 








NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—The remarkably firm tone which the iron market 
has of late been maintaining in face of the serious stoppage of 
work throughout the eering trade of the district has during 
the week develo: into a decided hardening movement, 
which in some brands has represented an advance of quite 6d. per 
ton upon the prices recently ruling ; not only this, but there has 
been more inquiry stirring, with a moderate weight of buying 
ing on, and merchants report that they could put through con- 
siderable business if they were prepared to meet buyers on the 
question of prices. The Manchester iron market on uesday was 
well attended, and in pig iron a fairly satisfactory business was 
reported, the upward tendency in prices eer en forward 
buyers who had previously been holding bac brands 
were without quotable change at about 46s, for forge to 48s. 6d. 
for foundry, less 24 ; but Lincolnshire makers have been stiffening 
up slightly, and it would be difficult to buy forge qualities under 
ts., with foundry numbers quoted 45s. up to 45s, 6d., which is 
1s, per ton above the minimum official basis. Derbyshire foundry 
remains about as last quoted, av 46s, to 47s. net delivered 

hest The st t advance has been in Middlesbrough 





Bogart compared the Niagara scheme with the St. L 
scheme, and showed how vastly superior in every way were the 
advantages presented by the latter. One comparison at present 
will be sufficient. To develope 40,000-horse power at Niagara 
has cost some 9,000,000 dols. To develope 75,000-horse power at 
the end of next year, the St, Lawrence power scheme will only 
demand 24 million dols,, and will be able to sell at £3 per 


e 
and Scotch brands, and for delivery by rail Manchester good 
foundry Middlesbrough is now scarce ‘Ag tainable under 50s. 1d., 
and delivered Manchester docks 48s, 3d., net cash, is the average 
figure, with Glengarnock and Eglinton, which are the two chie 
Scotch brands — aes, fom he agg - are a enetniee 

. ester doc! era 
Panes veh : to arrive at the Manchester 





E. H. P. per annum and make ag: 9 interest in place of 





two high-pressure cylinders 34in. by 6in., and the other has two 





the £4 which Niagara charges, Bu all this more anon, 





of American pig iron are ex J 
docks toward the end of the present month and during October, 
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: ossibly have some effect upon the market, but, with 
whit onger tone in Scotch and Middlesbrough, merchants are not 
noting quite so low for deliveries next month, although omy 
imward orders might still be booked at about 45s, 6d. to 45s, 9d. 
ane finished iron trade, makers who were beginning to feel 
the slacking off in trade as a result of the engineers’ dispute, 
now report that shipping orders have come forward in sufficient 
nantities to fill their books fairly well, and they are firmer in 
holding to their prices. For Lancashire bars it is only in excep- 
tional cases where anything less than £5 153. would now be taken, 
whilst North Staffordshire qualities are steady at £5 17s. 6d. to 
£6 23. 6d. Common sheets remain at £6 17s, 64, to £7, with 
potter qualities £7 53., and hoops at the Association list rates of 
£6 103, for random, to £6 153. for special cut lengths, delivered 
Manchester district, and 23, 64, less for shipment. 

Nat and bolt makers are now beginning to feel somewhat the 
effects of the cessation of engineers’ requirements owing to the 
strike, but prices remain without quotable change, 

The steel trade continues weak, but hematites are showing 
rather an upward tendency, the low sellers of last week not being 
disposed to book further at the prices they were then taking, 
563. to 57s. less 24 being now about the average quotations, for 
ordinary foundry qualities delivered here, Local steel billets are 
obtainable at £4 6s. net cash; steel bars £6 to £6 23. 6d., and 
poiler plates £6 2s. 6d. delivered Manchester district. 

In the metal market busi: is only moderate, but prices main- 
tained at list rates last quoted, and any further change will 

bably be in the direction of hardening up where some slight 
probadly 
reductions were made a few weeks back, 

The engineering trades lock-out and strike in this district con- 
tinues without any specially noticeable move on either side, both 
employers and workmen hg teen steadily maintaining their 
position. In this immediate district no exceptional distress would 
seem to prevail as the direct result of the strike, but in one or two 
neighbouring engineering centres the position of the workmen is 
not nearly so satisfactory, and there are indications that if the 
struggle is much longer continued there may be a considerable 
breaking away from the trades union organisations. So far as the 
employers are concerned, the lock-out and strike is perhaps, as I 
have previously pointed out, being most felt at those establishments 
which make a speciality of high-class machine tool work, as 
they are necessarily very cautious about taking on outside 
labour, many of them preferring to wait until the dispute is over 
and they pave an opportunity of getting back their old trained 
hands and selecting the best skilled labour that may then be 
available. In another direction the machine tool making trade is 
also suffering a good deal, as I hear that considerable orders which 
under present conditions local firms are unable to execute, are 
being countermanded, and in some cases transferred to American 
makers, who in all probability will not be very easily beaten out of the 
trade when the dispute comes to an end, especially as the prices at 
which American-made machine tools can be bought are in many cases 
considerably under those which English makers have been able to 
secure. The customers of Eoglish firms who have hitherto not been 
tempted even by the much lower prices to experiment with the 
cheaper American tools, are now being driven to purchase them, 
and there is a a. that, if they find the American tools can 
serve their purpose, the much lower prices may secure their 
business for the future. This is a sort of result which invariably 
follows a protracted le between capital and labour such as 
the present, and which relatively inflicts almost as much injury 
upon the workmen as it does upon the employers. Activity is well 
maintained in the boilermaking trade, which is only very partially 
affested by the dispute, and engineering works in the districts 
which are not involved in the lock-out and strike, of course, con- 
tinue exceedingly busy. The slacking off in the machine-making 
trade, to which rd referred last week, is, however, if anything, in- 
creasing, some of the concerns in the district continuing to dis- 
charge a number of their workmen owing to the present dearth of 
new — coming forward. a . " 

I bad an opportunity the other day of inspecting a specially 
designed pump put down at a large bleaching pore ha ner by 
Mr. Thos. Matthews; of West Gorton, who has devoted special 
attention to securing underground water supplies for works 
purposes, and in this district has made a ber of very stul 
borings, from which ample supplies have been obtained for works 
which have previously had to rely upon town’s water for their 
requirements. This pump, which at the time of my visit was de- 
livering 40,000 gallons per hour, from a boring about 8ir, diameter, 
and 350ft. deep, has a cylinder 20in. diameter, fitted with a patent 
piston working a stroke of 2ft.; and the bucket, which is 16in. diam., 
is fixed about 180ft. below ground, and is fitted with Matthews’ 
patent clack. The crank is of forged steel. as is also the crank 
shaft, which is 7in. diameter in the neck. The connecting-rod is 
also of forged steel, and of the marine pattern. The fly-wheel, 
which weighed 4} tons in the casting, but in its finished state is 
two to three cwt. less, is very carefully balanced, as was indicated 
by the steady revolution of the pump. A massive frame carries 
the crank shaft and cylinder, and this is bolted to a heavy base- 
plate some 8ft, square, and there is a very neat arrangement for 
regulating the speed of the pump, by which 30,000 to 40,000 or 
50,000 gallons per hour can be raised as required, Mr. Matthews 
has also put down one of his patent pumps of a very handy design, 
suitable for raising water for domestic purposes, and which I 
had an opportunity of i ing at Woodle , near Stock- 
port, where it has to provide an underground water supply 
for a large private residence, where the ordinary water 
supply was not available. In the first place, a borin 
235ft. deep was made, until the rock was reached, when stee 
tubes were introduced, and a further distance bored into it. 
Over this boring a small pump, to be driven by hand, of the bucket- 
and-plunger type, was placed, close to the surface. This pump 
is fitted with Matthews patent valves, and the bucket is 3}in. 
diameter, working a stroke of 7in., with a ram 2hin, diameter, 
also working 7in, stroke. The hand wheel is 2ft. 6in. diameter, 
with the handle placed closed to the periphery, whilst an arrange- 
ment is also provided, so that it may be driven by power if desired. 
This class of pump is specially suited for pumping from wells, 
bore-holes, flooded collieries, &c., as all the working parts can be 
withdrawn from the surface in a very short space of time, thus 
doing away with the necessity for workmen to descend the shaft 
for repairing purposes. 

_ The collieries in this district are now gradually getting on to full 

time, although four to four and a-half , per week is still about 
the average. Any appreciable improvement in the demand is, 
however, still confined chiefly to the better qualities suitable for 
house-fire purposes, which are beginning to move off more freely 
whilst prices show a tendency to harden, although any actua’ 
advances are only in cases where prices have previously been 
cut down exceptionally low. For the better qualities of Wigan 
Arley the average pit prices can now scarcely 








be quoted 
less than 103, per ton, with seconds Arley and Pemberton 4ft. 
about 8s, 6d., and common house coals 7s, at the pit mouth. The 
lower descriptions of round coal continue only in very moderate 
request for iron-making, steam, and general manufacturing pur- 
poses, but the incr d d for d tic use is helping to 
take off the market some of the surplus supplies, so that this class 
of fuel is not hanging quite so much as it was a short time back, 
and prices are bei steadily maintained at late rates, ordinary 
steam and forge coal averaging 6s. to 6s, 3d. per ton at the pit 
mouth. Engine fuel is moving off fairly well, and whilst the 
supplies are not over plentiful, there is no actual scarcity except 
in those cases where collieries are heavily contracted for their out- 
put. Prices are steady at about 3s. to 3s. 6d. for common sorts, 
3s, 9d. to 4s, 8d. for medium, and 4s, 6d, to 4s, 9d. for best quali- 
ties at the pit mouth. 

For shipment a fair business is bei 
range from about 7s, 6d. for common to 
of steam coal delivered Mersey ports, 





put through, and prices 
for the better qualities 








Barrow.—There is a firmer and a stronger tone in the hematite 
pig iron trade this week, and business has been done in greater 
volume than of late. Prices are at 483. 6d. to 50s. 6d. per ton for 
parcels of mixed Bessemer numbers, net, f.o.b., and warrant iron 
which has touched 47s, 74d. net cash sellers during the week, is at 
47s. 44d., with buyers at 47s. 4d. Stocks have been reduced 
during the week 1378 tons, making the reduction since the begin- 
ning of the year 89,585 tons, and leaving stocks in hand at 206,361 
tons. Thirty-eight furnaces are still in blast, as compared with 
thirty-six in the ae week of last year. It is probable 
that one or two furnaces will be blown out early in next month. 
Makers have not been doing much business for forward delivery 
lately ; but are nevertheless well sold forward. In warrant iron 
transactions have not been on a large scale lately, probably on 
account of the engineers’ dispute, but stocks are, generally speak- 
ing, well held. 

Tron ore is in good and steady demand. Raisers of native sorts 
find a ready market for all the good average qualities they can 
raise, and prices show no variation from the 11s. per ton which has 
been the ruling quotation for sometime past. A fair trade is doing 
in common qualities at 92, and a demand for best Hod- 
barrow sorts is reported at about 14s. 6d. per ton net at mines. 
Spanish ores are still being largely used, but it is probable there 
will be a falling off in the demand during the winter months. 

Steel makers give no better account either of current business or 
of future prospects. There is a fair inquiry for heavy rail sections, 
which are quoted at about £4 7s, 6d., and makers are already well 
sold forward, but in light sections, colliery rails and tram rails 
the business doing is slight. Sbipbuilding material is in good 
request, but prices are not such as will enable local — makers 
to keep their works in operation after the close of the present 
— branches of the steel trade keep fairly regularly 
employed, 

Shipbuilders are fairly employed, but in view of the continuance 
of the engineering crisis it is evident that some of the departments 
will soon have to close down. No new orders are reported. Some 
good contracts are, however, pending. Marine engineers are doing 
next to nothing. 

Coal is a quiet trade at low prices. Coke steady and in good 
demand. 

Shipping is fairly well employed at West Coast ports. Duri 
last week the exports of pig iron were 12,756 tons and of stee 
8936 tons, comparing with 2135 tons of pig iron and 11,248 tons of 
steel in the corresponding week of last year, an increase of 
10,621 tons of pig iron, and a decrease of 2312 tons of steel. The 
ag! te shipments this year represent 300,514 tons of pig iron 
and 314,597 tons of steel, as compared with 224,126 tons of pig iron 
and 350,672 tons of steel in the corresponding period of last year, 
. a of 76,388 tons of pig iron and a decrease of 36,075 tons 
of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Durine Doncaster week the collier does not take very kindly to 
work, but of late years he has shown less tendency to leave off for 
the St. Leger, and as the interest in the race this week has been 
less than usual, work has not been so much affected in the Barnsley, 
South Yorkshire, and Derbyshire districts. As a whole the pits 
have been working fairly well, and the output has been on the 
whole met by the demands of the market, excepting perhaps in 
the case of household sorts. More small coal is being raised than 
is required, this being due to the adverse effect of the engineers’ 
strike, particularly in North Lincolnshire and Northamptonshire, 
where the activity of the blast furnaces has been lessened. Up 
to the present local collieries have not been greatiy affected by the 
— of engineering shops in the country, although it is 
inevitable that the effect will be felt before long. A little move- 
ment is perceptible in household coal, the call for London, which 
is chiefly for the better qualities, being more active. Stocks are 
rather large, but the keener weather which has now set in will 
soon bring about their diminution. Best silkstones make from 
7s. 6d. to 8s, 3d. per ton ; ordinary, from 6s. 94. per ton ; Barns- 
ley house, from 7s. 3d, to 7s. 9d. per ton; seconds, from 6s. 6d. 
per ton ; thin seam, from 5s. 6d. per ton. A brisk demand is 
reported for steam coal, a heavy —— going to the Humber 
ports, while the railway companies are taking fall supplies. There 
being no stocks at the collieries, which are working six days a 
week, values are stiffly maintained. Barnsley hards are now at 
from 6s, 9d. to7s. 6d. per ton, second qualities making 63. per ton. 
For gas coal there is—as is usual at this time of the year—a brisk 
demand at from 7s, to 83. per ton. These figures are a slight 
advance on last year’s prices. For manufacturing fuel there is 
still a steady trade. Nuts of gocd quality are quoted from 5s, 6d. 
per ton ; screened slack from 3s. 6d. per ton ; pit slack from 1s. 6d. 
to 2s, 6d. per ton. Coke is affected by the dulness in the smelting 
districts ; ordinary qualities still make, however, from 93. to 10s.; 
washed coke from 11s, to 123. 6d. per ton. 

South Yorkshire trade with Hull during August shows a total 
weight of 248,704 tons, against 231,488 tons for August of 1896. 
Daring the completed Sy of the year tke aggregate trade with 
Hull has reached 1,704,720 tons a 1,497,140 for the similar 
period of 1896. Denaby and Cadeby Main still keep to the front 
with a tonnage on the month of 47,280, and for the eight months 
297,048, both figures — large increases over former business. 
The a trade from Hull in coal reached a total during _—_ 
of 147,543 tons, as compared with 118,301 tons for August of 1896. 
Forthe eight monthsthe total was 717,167 tons forthesimilar period 
of 1896. North Russia has been the | customer during the 
month, having taken 62 645 tons, which is double the business 
done during August of 1896. Sweden and Norway come next with 
42,508, which also shows a substantial increase. For the eight 
months of the —_ Sweden and Norway had 202,603 tons, while 
North Russia 167,724 tons, the figures in each instance 
exhibiting material increases. 

There is general dulness in the local iron market, and although 
snr remain unchanged, not the slightest disposition is shown to 

uy. Hematites are at 56s, to 59s., North-East and West Coast 
brands. Common forge iron is quoted at 40s. to 41s. These 
quotations are for quantities delivered in Sheffield. There appears 
to be something in the competition of American-made iron in this 
country. American agente are pushing the sale very actively, 
there being, it is said, many thousands of tons of iron stocked in 
the wharves of the Manchester Ship Canal. In steel, however, 
few orders are coming in from ——s firms, and unless the 
present difficulty is soon obviated there will be little work to take 
the place of the old orders now being completed. Although 
former contracts for rail material are still keeping the different 
works satisfactorily engaged, the demand has perceptibly diminished 
during the last fortnight ; good business, however, is still being 
done by the wagon and builders, and the makers of nuts 
and bolts are similarly busy. Reery oo in anvils, vices, 
hammers, and similar goods—are largely called for on foreign 
account, This is not so satisfactory a feature as appears at first 
sight, as the goods thus being ordered will be used by the foreigner 
in the manufacture of what he requires, with the result of his 
buying less from English and other makers. 

he ivory trade has caused a good deal of interest of late. Owing 
to the famine and the plague in India there has been a diminished 
demand for ivory bangles, which, as most people know, are cut off 
the round hollow of the tusks, the remainder of which is sold, 
Sheffield being the principal customer for the solid ends. A 
slight movement is now perceptible in the Indian trade, and ivory 
is pretty certain to be brisker. The higher values obtained at 
recent sales have led to a further revision of price lists, and 
the local ivory cutters and merchants state that there will be 
further advances before the year is out, Several of our leading 
cutlery firms are therefore stocking very heavily, i ly in 
the better qualities of ivory, which are now more difficult to get, 


The “loot” in the city of Benin included many ornamental teeth 
very curiously carved. Ssveral of these are being offered at high 
prices—£50 being asked in one or two instances. 

Oar foreign trade in hardware and cutlery for August last 
amounted to £155,043, which is about £9000 less than for August 
of 1896. For the —— months of the year the value was 
£1,396,641, which exhibits an increase of £23,000. The increasing 
markets on the month were Russia, Sweden and Norway, Germany, 
Holland, Belgium. France, Spain and Canaries, Foreign West 
Indies, Argentine Republic, British Possessions in South Africa and 
British North America. The decreasing markets were United 
States, Chili, British East Indies, and Australia. The trade with 
the United States has shrunk from £14,142 to £3104, a drop dis- 
tinctly traceable to the Dingeley Tariff. In steel unwrought the 
value of the month was £197,034, an increase of £8794 on August 
of 1896. The improving markets were Russia, Sweden and Norway, 
Germany, Holland, United States, British East Indies, and 
Australia. Decreases were shown by Denmark, France, and 
British North America. For the eight months of the year the 
steel trade was £1,664,512, which is £65,374 advance upon the 
similar period of 1896. The United States, which shows an 
advance on the month, exhibits a falling-off of nearly £20,000 on 
the eight months. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE market so far as regards Cleveland iron has this week been 
more lively than for along time, in fact, there has not been so much 
animation since the spring. The autumn demand is making itself 
materially felt, and a considerable amount of business has been 
done at an appreciable advance in prices. The usual September 
rise in pig iron is being experienced, and until the close of the 
shipping season no real decline in prices may be looked for, though 
no doubt there will be short relapses caused by speculators realising, 
as has been the case this week. Speculative holders of Cleveland 
warrants secing an advance of 1s, 6d. per ton in less than ten 
days took the opportunity to realise, as there was a fair profit 
obtainable. Cleveland warrants have for some time been leading 
the way in regard to advances, and while in the last fortnight 
Cleveland iron rose 1s. 6d., Scotch, which formerly led, only rose 
8d., and the difference between Cleveland and Scotch warrants was 
reduced to 33, 144. only, whereas the usual difference is 5s. ; andayear 
ago it was as much as 9s. 6d. Cleveland iron has thus gained 
materially on Scotch iron, so that the difference between the two 
is now the smallest on record in a normal condition of trade. The 
reason for the sharper advance in Cleveland iron than in Scotch, is 
that while the stock of the former is comparatively small and is 
being largely drawn upon, the stock of Scotch is heavy and 
scarcely varies at all. Shippers have considerable difficulty in 
getting prompt deliveries of Cleveland iron, while they can readily 

rocure Scotch. Though tbe difference between Cleveland and 

tch iron is so small that the former is now to the Scotch con- 
sumer even dearer than native iron, yet the demand for Cleveland 
iron from Scotch foundries and forges does not decrease, because 
to many the use of Cleveland iron has become a necessity. 

The price of No. 3 Cleveland G.M.B. pig iron has risen to 42s. 
per ton for prompt f.o.b, delivery, and a considerable quantity has 
been sold at 41s. 9d., being an advance of 9d. on last week’s best 
price. No, 4 foundry is advanced to 4ls., a rise of 1s. per ton, and 
grey forge is at 40s., an advance of 6d., but there is not much on 
offer, the quantity made being very small. M. Nos, of Cleveland 

ig iron have remained practically unchanged all the week, and, 
indeed, for several weeks, as the improved demand is not for them 
at all—indeed, the inquiry has rather slackened, as this branch is 
feeling the bad effects of the difficulty in the engineering industry, 
where Cleveland iron is not. The situation is not at all encouraging 
for the hematite iron makers, for, while the d d is declining 
and prices remain stationary, the cost of production is increasing, 
because foreign ore is becoming dearer. Very little, if any, profit 
is now to be obtained in the manufacture of hematite iron, and the 
makers of such iron are not in a mind to grant the eight hours 
to their blast furnace men with the knowledge that it will further 
increase the cost of production. Rubio ore has been raised to 
14s, 3d. per ton, delivered at furnaces in Cleveland, and consumers 
have to pay it, as freights are rising. 

The question of the eight hours day at the blast furnaces has 
this week again been under the consideration of the Cleveland 
Ironmasters’ Association. Naturally they are reluctant to make 
such a radical change in their arrangements without full discussion, 
especially as it is not disguised by the men’s representatives that 
the adoption will add to the cost of producing pig iron—it is 
calculated as much as ls. per ton. It has been arranged that there 
shall be a conference between employers and the delegates of the 
men on Monday next at Middlesbrough. 

Business in finished iron and steel is rather dull, and some of 
the works in consequence of the engineer’s strike, which has now 
been in progress for over two months, are irregularly employed. 
It is more the steel than the iron manufacturers who are suffer- 
ing from the effects of the dispute, as finished iron manu- 
facturers find other outlets for their produce than the shipyards. 
It is comparatively little iron that is used at the shipyards at the 
present time. Bar makers are doing fairly well, as are also sheet 
manufacturers, but there is very little doing in steel plates, and 

roducers are hoping for a speedy settlement of the labour 
siffculty, of which unhappily there are no indications. Common 
iron bars are quoted at £5 5s.; best bars, £5 15s.; iron ship plates, 
£5 2s. 6d.; iron ship angles, £5; steel = plates, £5 ; steel ship 
angles, £5 2s. 6d.; iron sheets, singles, £6 10s.; steel sheets, £7 ; 
heavy steel rails, £4 10s.; all less 24 per cent. f.o.t., except the 
last-named, which are net. Mr. Henry Lawrence, for many years 
manager of the Grange Ironworks, near Durham, has resigned his 

osition, and Mr. C. Bennett, head engineer to the South Hetton 
al Company, has been appointed his J 

With regard to the late arbitration between the North-Eastern 
Railway Company and their men, Lord James of Hereford, the 
umpire, having declined to accept from the parties any pecuniary 
acknowledgment, the directors of the company have decided to 
present to him a gold pass available during his life over the North- 
Eastern Railway system, the pass to be inscribed as follows :— 
‘The Right Hon. Lord James of Hereford, North-Eastern Railway 
Arbitrator, 1897.” It is to be presented to him by Mr. G. S. 
Gibbs, the general manager, the company’s arbitrator, and Mr. R. 
Bell, the men’s arbitrator. The men have also expressed their 
appreciation of Lord James’s services. 

oal and coke are in fair request. Shipments are good, of 

steam coal especially, but the end of the export season is fast 
approaching, and very little further improvement in prices can be 
looked for. The Northumberland colliers, though asking con- 
siderably more, have accepted the 24 per cent. advance of wages 
offered by the masters—the same amount as the Durham miners 
accepted, That, thereisno doubt, is all the increase in selling prices 
justifies, indeed the representatives of the men acknowledge it to be 
so. As a matter of fact, the improvement has so far been in the 
extent of the demand, and not in the prices realised, the keen com- 
petition of other districts preventing that. Besides this, the 
advance is given towards the close of the brisk time. The spring 
is a more favourable time in the Northumberland coal trade for 
an advance, seeing that the demand is so largely an export one. 
The New Carterthorne Colliery was sold by public auction, the 

urchasers being Messrs. Joseph Walton and Joseph Calvert, of 

iddlesbrough, and the price paid was £5675. 

Coke is steady at 13s. 3d. per ton, delivered at the Cleveland 
blast furnaces, and foundry coke is 16s. 6d. to 18s. 

An electrical and engineering exhibition is to be opened at 
Sunderland in November. 

The North-Eastern Railway Company is preparing to widen 











its main line between Tollerton and Shipton, near York, and 
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also between Thirsk and Offerington, and tenders for the work will 
shortly be asked for. 

The ments for the visit of the Associated Chambers of 
Commerce to Middlesbrough next week are now completed. A 
considerable number of the iron, steel, engineering, and salt 
works of the district will be open for the inspection of the dele- 
gates. On Thursday the Tees Conservancy Commissioners will 
take some 200 members down the river, and show them the immense 
improvements that have been made of late years. Another party 
will visit the Eston and North Skelton Mines of Messrs. Bolckow, 
Vaughan, and Co. and the Park and Lumpsey Mines of Messrs. Ball 
Brothers. Others will be taken to Whitby, and Friday next will 
be devoted to a visit to Durham. 


— 
— 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been irregular this week, and with only 
a moderate business prices have fluctuated considerably. Towards 
the end of last week, prices improved on an impression getting 
abroad that the trouble with the engineers might be speedily 
settled ; but the events that have since occurred rather tend to 
show that the struggle is very likely to be prolonged, while the 
number of idle works and men are increasing day by day. Oa 
some days this week there was a disposition to sell Scotch warrants, 
which chi hands at 44s, 11d. to 453. 1d., and down again to 
443, 91, cash, and from 45s. 14d. to 453. 34., and back to 44s, 11d. 
one month. Business was done in Cleveland warrants at 41s, 74d. 
to 423. 14d., and back to 41s. 84d. cash, and also at 423. 14d. one 
month, and 41s. 94d. fifteendays. Cumberland hematite warrants 
weredone from 47s. 64d. to 47s. 74d. cash, and 47s, 844. to 47¢. 7d. 
one month. Scarcely any attention was paid to Middlesbrough 
hematite, which fell nominally from 493. 14d. to 48s. 6d. cash, and 
from 49:. 4d. to 48s. 84d. one month. During the month of 
August the average price of Scotch pig iron warrants was 443, 64d., 
compared with 44s, 134. in July, and 45s. 5d. in June. e 
average in January was 483. 44d., and the lowest average price of 
the year was 44s, 2}4. touched in April. 

There is little change in the pig iron output, there being 79 
furnaces in blast, compared with 77 at this time last year. The 
stocks of pig iron are decreasing to some extent in the public 
stores, but it is thought that some classes of iron are increasing in 
makers’ yards. This is indeed stated authoritatively to be the 
cass with respect to hematite pigs, which are now less required 
for steel making purposes, at least for future delivery. 

It was reported on ’Change in Glasgow this week that the 
Spanish iron ore trade is likely to be materially affected by the 
action of the Government of that country with regard to explo- 
sives. The Spanish authorities are said to have secu a 
mye 9 J of explosive agents for a period of twenty years, and as 
one of the first results of this arrangement the price of dynamite 
has suddenly been raised from 1°70 to 3 pesetas per kilo. This 
advance, it is farther stated, will increase the cost of mining iron 
ore at Bilbao by about 4d. per ton. 

For Scotch-made hematite pigs there appears to be a quieter 
demand. The price of this class of iron is quoted 5Us. 6d. per ton, 
delivered in railway trucks at the steel works. 

The values of Scotch ordinary and special brands do not show 
much alteration. Govan and Monkland, Nos. 1, are quoted f.o.b. 
at Glasgow, 45s. 6d.; No. 3, 45:.; Wishaw and Carnbroe, Nos. 1, 
45s. 9d.; No. 3, 45s. 3d.; Clyde, No. 1, 50s.; No. 3, 47s.; Sum- 
merlee, No. 1, 50s.; No. 3, 47s. 6d.; Calder and Gartsherrie, 
Nos. 1, 51s.; Nos. 3, 47s. 64.; Coltness, No. 1, 51s. 9d.; No. 3, 
48s.; Glengarnock at rossan, No. 1, 503. 6d.; No, 3, 45s.; 
Eglinton at Ardrossan or Troon, No. 1, 47s.; No. 3, 45s., Dalmel- 
lington at Ayr, No. 1, 47s.; No. 3, 45s. 6d.; Shotts at Leith, 
No. 1, 52s, 6d.; No. 3, 50s,; Carron at Grangemouth, No. 1, 
= F No. 3, ~ : r 

¢ shipments of pig iron from Scottish ports in the week 
were che amounting to only 3396 tons, lt with 6743 in 
the preres gag week of last year. Of the total there was 
despatched to Canada 170 tons, United States, 100; India, 10; 
Australia, 140 ; France, 58 ; Garmany, 730; Holland, 763 ; Belgium, 
55; China and Japan, 70; other countries, 173; the coastwise 
being shipments 1125 against 4333 tons in the same week of 1896, 
The imports of east coast English pig iron at Grangemouth were 
7190 tons, being 991 tons more than in the same week of last year. 

The finished iron trade is quiet, business proceeding slowly. In 
the steel trade the principal works are reported to be well em- 
ployed producing ship plates, the price of which is steady at 
£5 53., less 5s. per ewt. for delivery in Glasgow district, At the 
moment there are com tively few new contracts in the market, 

In the marine and general engineering works, business is 
gradually becoming dislocated, owing to the lock-out. A con- 
siderable number of additional firms have locked out 25 per cent. 
of their workmen, the rest of whom in almost every case at once 
left, so that work is we suspended ata great many works 
The area of the dispute is widening week by week. 

, .The coal trade is greatly hampered by the action of the colliers, 
who have been restricting the output to a very great extent in 
Lanarkshire and the surrounding district. The total shipments of 
coals from Scottish ports are 171,449 tons, compared with 196,764 
in the preceding week, and 164,367 in the corresponding week of 
last year. In the Glasgow district exports are curtailed by the 
uncertainty that prevails as to delivery, and the Firth of Forth 
trade is similary affected to some extent. The scarcity of coal 
in the Glasgow market keeps the prices of all sorts firm, at the 
same time that the quantities waa of are curtailed. Main 
coal is quoted f.o.b. at Glasgow, 6s. 9d. to 7s. 1d.; splint, 7s. to 
7s. 3d.; ell, 7s. to 7s. 6d.; steam, 8s, to 8s, 3d. perton. There is 
an active business in Fifeshire, where the colliers have so far been 
working steadily. In Ayrshire, on the other hand, business is 
quieter, it being difficult to dispose of the output of the collieries, 
Prices in Ayrshire are quoted without change. 

The agitation for an advance of wages on the part of the 
colliers is continued, their mode of operations being to restrict the 
output. In some places two idle days per week are observed. 
One or two coalmasters have granted the advance, but the great 
bulk of the Sore decline to do so, and in some instances the 
pane have been locked out, and are being ejected from their 

wellings. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE leading feature of the week has been a great meeting of 
colliers’ ee. to discuss the ‘Control of Output 
Scheme.” @ recommendation from one of the preliminary meet- 
ings was a week’s stoppage, and this on Monday and Tuesday was 
thoroughly discussed at the Cardiff meetings ; arguments in favour, 
and against, and modifications, being debated, some contending 
for a day stoppage. The — agreement at the close was to 
interview the masters, and see if co-operation could be brought 
about, by inducing owners to put the control scheme into opera- 
tion. A ballot is to be taken amongst the colliers, governed by 
the sliding scale, which will decice whether or not the scale shall 
be ended, and as soon as the vote is known a general conference 
for action will be called. These movements have naturally had a 
disturbing inflaence on business, 

For several weeks Cardiff has suffered from a lack of tonnage, 
and there is now a strong impression prevailing that the agita- 
tion amongst colliers, and threatened stop for a week or more, 
have had something to do in driving trade to other quarters. It 
is fortunate for Welsh coalowners that they have excellent coal as 
their staple, or the impulsive and often ill-judged action of 
colliers representatives would have brought about a ruinous condi- 
tion of things, As it is there is a limit to this sort of thing. 


glance at imports by old customers tells a serious tale—Russia, for 
example, The opinions on ’Change, Cardiff, is that troublesome 
times are at hand. Ending of the sliding scale, stoppage of the 
miners’ provident fund, action of Workmen’s Compensation Bill, 
and the coal world of Wales will be back in its old condition of 
unrest, as if twenty years of prosperous and progressive life had 
never been. 

It came out at the last meetin 

repared to sell the best steam 
This is a hint as to the state of trade. 

I must be excused for dwelling upon the coal question, to the 
neglect possibly of other topics, but it is of the highest importance. 
This was shown on Tuesday at the Exchange, Cardiff, when there 
was an unusually large attendance and a good deal of excitement. 
The general opinion was that the colliers had, as usual, taken a 
most unfortunate time for the experiment of stopping work to 
improve prices, and that if the unwise advice of the leaders be 
followed the colliers themselves will be the greatest sufferers. One 
of the first results will be the diversion of a large fleet of steamers 
to the North. It was further stated that coal prices were un- 
changed, and that there was sufficient coal now standing at the 
several docks and collieries to keep the tips emp'oyed for a week 
to come. 

Latest Cardiff quotations are:—Best steam, 10s. 9d. to I1l1s.; 
seconds, 93. 6d. to 10s. 3d.; dry, 9s. 3d. to 103, 64.; best Mon- 
mouthshire, 93. to 93. 6d.; seconds, 8s. 9d.; best smalls, 6s, to 
6s. 3d.; seconds, 53. 6d. to 53. 9d.; inferior, 53. 31. Honse coal 
market is firm, and the suggested advance of 1s. by large salesmen 
will at all events keep prices from drooping. 

House-coal prices, Cardiff, are as follows:—Best, 93, 6d. to 
93. 9d.; No. 3 Rhondda, 103. 9d.; brush, 93. 3d. to 93. 6d.; small, 
83.; No. 2 Rhondda, 8s, to 8s, 3d.; through, 63. 94. to 7s.; small, 
53. 6d. to 53, 9d. 

Swansea prices this week are:—Bast steam, 93. 6d. to 103.; 
seconds, 83. 6d. to 92.; small, 53. 6d. to 63, House coal, No, 3 
Rhondda, 10s. to 11s. 64.; through, 83. 6d. to 93.; small, 7s. to 
7s, 6d.; No, 2 Rhondda, 83. 6d. to 93. 6d.; through, 7s. 3d. to 
7s. 94.; small, 53. 62. to 6s. 

Anthracite best, lls, to lls. 6d.; seconds, 9s, 6d. to 103; 
ordinary, 92. 6d. to 10s. Small culm masaneee. 

Patent fuel brisk, over 10,000 tons were despatched last week, 
Prices, 93. 9d. to 103. Cardiff prices, 10s. to 10s. 9d. 

Coke at Cardiff active, 15s. to 17s. furnace ; foundry, 17s. to 
24s. Pitwood, 133. 6d. to 14s. Trade quiet. 

Swansea coal trade has been tolerably brisk of late, and Newport 
totals are well maintained. Next week will witness the sale of the 
Naval Colliery, it is expected. A suggestion has been made that 
colliers should form a syndicate and purchase mines, and so realise 
some of the responsibilities of coalowners. : 

Capital work has been done of late in opening out Dowlais, 
Cardiff Colliery, and the result will be a substantial increase of the 
output, which will employ a ~4 2 additional number of colliers. 
A iderable ber of houses have been built in readiness, all 
of a substantial character. This, in common with all new colliery 
districts, is a great advance upon the colliery settlements of the 
past. At a sale of similar houses in Monmouthshire lately, the 
price realised was £184 per house. The ninth annual meeting of 
the International Cal Company was held on Saturday last at 
Cardiff, Mr. Tador Grawshay presiding. The statement of 
accounts put in showed that the adverse balance of last year, 
£3287, had been converted into a profit balance, out of which 
debenture interest had been paid, and special underground 
expenditure provided for leaving sufficient for the mate gee of a 
dividend—2}. After a capital meeting, it was closed with 
cordial vote of thanks to the chairman, the engineer, and the 
colliery manager. 

The leading Welsh ironmasters are constantly meeting attempts, 
more or less successful, at rivalry from outlying districts. In the 
matter of Siemens furnaces, which can be run up bysmall capitalists, 
they have been at some little disadvantage ; but there are not 
many in the field who can lay down the elaborate and extensive plant, 
such as that possessed by the great works on the hills, Lilanelly, 
however, is going in for an ae to be a This 
week an important meeting was held, attended by leading and 
influential capitalists, when it was pro that two blast 
furnaces should be built at a cost of £40,000. It was estimated 
that these would give an output of 2000 tons weekly, which could 
be used in the district. The scheme was unanimously supported, 
and a committee appointed to report arrangements at a later 
meeting. 

In a survey over a wide district this week the condition of the 
steel and iron trade registered a favourable report. Had the 
strike in the engineering trade been ended, the report would be 
very much better ; but as it is a fair amount of business is being 
done, and most branches are active. Rails, home and foreign, tin 
bars, merchant bars, billets, and small goods are a good deal in 
evidence. I noticed from a leading works a very mixed consign- 
ment, showing the variety of demand—rails, bars, pig iron, and 
‘‘croppings” figuring considerably. In bars there is much more 
life of late, consequent upon a better condition in the — 
trade, Compared with this time last year, shipments in tin-plates 
are doubled. Last week 50,335 boxes were shipped, and only 
42,365 boxes brought from works, Stocks are now down to 
79,026 boxes, and good loadings are to take place next week. 

At Lianelly the Dafen works are expected to be brought to the 
hammer, but it is stated in the district that a local firm will be 
likely to re-start. In the Swansea district Doffryn furnaces are out 
for repairs. At Cwmfelinand Millbrook business is brisk. Upper 
Forest seven furnaces are in blast, and the same at Pontardawe and 
Landore. At the Beaufort five mills are going out of eight, At 
Landore the men have conceded another 5 per cent. to the 124 
already given. Cwmbwrla a quiet week. e depression at the 
Mannesmann tube works is extending, and during the last fort- 
night 140 bands have been paid off, but a mill is in course of erec- 
tion which will turn out tubes of 18in. bore, and for these a large 
demand is expected. Production of pig at Swansea blast furnaces 
continues very large. One of these large furnaces is being re-lined 
from top to bottom. 

The latest quotations on ’ e, Swansea, were as follows :—Pig 
iron, Glasgow warrants, 453,, 44s, 1ld., cash buyers ; Middles- 
brough No, 3, 42s. 14d. to 41s, 104d. prompt; hematite, 48s. 3d. 
Welsh bars, £5 to £5 7s. 6d.; sheets, iron and steel, £6 53, to 
£6103. Steel rails, £4 7s, 6d. to £4 10s.; light, £5 7s. 6d. to 
£5 10s. Bessemer steel tin-plate bars, £4; Siemens, £4 2s. 6d. 
Tin-plates, Bessemer steel cokes, 93. 44d. to 9s. 6d.; Siemens, 
93. 64. to9:, 9d.; ternes, 17s. 3d. to 183. 94.; best charcoal, 12s. to 
123, 3d. Block tin, £61 123, 6d. to £62 3s, 9d. 


that a leading colliery was 
at Swansea for 83, 61. f.o.b. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE various iron markets over here remain, on the whole, rather 
moderately active. Ina few special cases inquiry has been more 
lively than before, but as a rule makers have to offer at somewhat 
easier prices, if they wish to do any larger business, Purchasers 
in most instances show much reserve, and the hand-to-mouth sort 
= trade is the order of the day. Exports have been limited of 
ate. 

Regarding the iron and steel trade of Silesia, nothing can be 
added to what has already been told in last week’s letter, the 
activity of the mills and foundries being pretty good, though not 
brisk. Quotations are about the same as before. 

Some branches of the Rhenish-Westphalian iron industry have 
been showing considerable briskness, and prices have stiffened in 
consequence. The steel works, especially the larger ones, have 
secured plenty of orders. Rails are extremely active, and so are 
some sorts of plates, In bars a poor business has been done upon 


Se 
nails have been officially raised M. 1 per 100 kilos, At a recent 
tendering for 400 locomotives for the Prussian State Railways 
Hendschel, Cassel, got an order for five million marks ; Eg ” 
Hanover, one for three million marks ; Schwarzkopf, Berlin, also one 
forthree millionmarks ; while to Borsig, Berlin, and to several other 
works smaller contracts have been granted. Quotations for both 
a — nye ye - the ne as ge praare 

‘otal output of pig iron in Germany, includii uxembu 

for July of present year 569,758 tons, of which 133,094 Pee oe 
forge pig and spiegeleisen, 51,916 tons Bassemer, 298,683 tong 
basic, and 86 065 tons foundry pig. Production in June of progent 
year was 542 303 tons, that for Jaly, 1896, amounted ts 539 776 
tons ; from January lst to 31st of July, 1897, 3,911,573 tons were 
produced, against 3,635,581 tons for the corresponding period the 
year before, 

The accounts that come in from the Austro-Hungarian jron 
market are very unsatisfactory indesd. Pig iron is quiet, ang 
nearly all sorts of manufactured iron are decidedly dull, with the 
exception of structural material, for which a regular and pretty 
lively demand has been coming forward. Hore and there, espe. 
cially in the Bohemian districts, the business in chains, screws, and 
nails is reported to have been showing a slightly improving ten. 
dency. It has been stated that in 1896, 2088 bicycles have been 
imported into Austria-Hungary, against 2343 in the previous year, 
while export in bicycles rose from 1955 in 1895, on 4907 in 1896, 
Home production last year was 42,000 bicycles, worth 6} millions 
florins, of which only a very small number has remained unsold, 
Import in bicycles consisted chiefly in the best English and 
American sorts. 

The Servian iron trade has been rather unfavourable during the 
last weeks. Imports to Belgrade were, in July of the present year, 
fifteen wagons bars and hoops from Hungary, and four ditto from 
Carniola, five wagons wire nails from Hungary and two from 
Carniola, one wagon steel from Styria, and four wagons tin sheets 
from England vid Trieste. 

Concerning the iron business in Turkey, a fair trade is reported 
to have been done in Salonica last month in various sorts of iron, 
as well as in nails, from Belgium and Norway. An order for about 
50,000 kilos. plough-shares, at 298f. per 1000 kilos., 3 per cent, 
discount, has been placed with a German firm. There is a normal 
but fairly satisfactory business transacted on the Swedish iron 
market. Export in iron ore was, for July, 270,783 t., while during 
the first seven months of present year 739,492t. were exported, 
against 629,209 t. for the corresponding period the year before, 

In France the limited trade noticeable on the iron market during 
previous weeks has not improved, and producers as well as dealers 
ne ee of having secured only a very small amount of fresh 
work, 

The position of the Balgian iron market has been decidedly im- 

roving during the past week, not only as regards merchant iron, 
bat also in plates, and a good number of works have secured orders 
for two to 
in consequence of an increasing competition from E 
ding the current list rates, there is no material change to be 
noticed. Bars stand on 132 “BOF. for export, 137 °50 to 140ft. for 
home delivery; iron plates, No. 2, 140 to 145f. for export, while 
150 to 155f. p.t, is asked for home orders ; steel plates cost 150 
to 155f. p.t. iS export, and 160 to 165f. p.t. for inland consump- 
tion. It may be added that prices are stiff where home orders are 
concerned, while for export concessions have here and there been 


ree months ahead, Sheets remain weak and neglected, 
lish firms, 


granted. 

On the Belgian coal market a brisk business is done, and pro- 
spects are very good. For some sorts of coal demand is so strong 
that long terms of delivery had to be granted in many instances, 
iilsinn tantae in coa] and coke during the first two quarters of 
present year was as under :— 




















Import. 
” Coke. 
1897. 1896. 1897. 1896. 

From Tons. Tons. Tons. Tons. 
Germany 455,389 431,028 -- 120,484 .. .. 108,351 
England 160,908 130,523 - = ee _ 
France .. 229,297 201,168 7,928 .. 10,110 
Holland.. .. 1,764 . 14,037 —— ee - 
Other countries .. 46. 15 5,177 .. 361 

Totals 847,404 776,771 133,584 118,822 

To Export. 
crane f 108,835 .. 102,476 -. 42,164... 43,010 
Englan: 55,108 . $8,895 .. .. — os 
Brazil .. 4,523 .. 2,950 .. — _ 

- 19,000 . 24,025 .. = se ee 

United States 14,885 .. 6,485 1,200 .. .. 5,060 
France .. 1,415,505 .. 1,477,149 298,996 -. 246,750 
Luxemburg .. 142,237 .. 139,036 96,740 e. $2,090 
Italy .. 1,700 .. 4,090 ., 3,760 - 4,340 
Holland.. 158,366 .. 122,169 .. 23,940 eo 21,996 
Russia .. 4,170 .. 8,990 . a & _ 
Sweden.. .. 4,140 . 4,150 .. — _ 
Switzerland. . 21,700 .. 28,600 6,449 .. 5,530 
Jruguay .. .. 100 .. 8,240 —- . _ 
Other counties .. 18,988 .. 19,996 703 .. 212 

Totals .. .. 1,964,254 1,968,706 478,952 413,988 


Belgian foreign trade in ore as well as in raw and finished iron 
during the first two quarters of present year was as under :— 


Import. Export. 
1897 1896. 1897. 1896. 
Tons Tons. Tons. Tons. 
Iron ore 1,277,644 987,098 .. .. 226,456 178,783 
Raw steel... .. .. 2,448 .. 5,160 .. oo 519 .. 188 
Steel bers .. 7,108 .. 6,207 . 14 20 
Steel billets 1,895 2,605 on ao 1 
Steel wire .. 5,586 8,665 . 1,283 641 
Steel girders 69 262 - 28,288 . 18,455 
ae a . 233 369 ~ 44,000 oa 
P as. os 709 99 ° 5,802 . 4,66 
Finished steel bars.. 4,545 5,598 12,696 18,205 
ee po 1 = 8,685 5,155 
el man 
SS Se da bs 6138 482 13,924 11,236 
Raw iron . 155,455 171,621 5,280 5,708 
Castings , ig a ee 15,082 18,550 
Scrap iron 25,508 25,618 6,795 10,959 
w 883 1,696 197 55 
Iron wire 2,628 2,657 1,150 1,084 
Girders 888 .. 189 .. 80,182 27,444 
ils 194 89 1,400 2938 
tes 5,843 .. 8,821 28,878 82,064 
Wire rods 4,948 5,118 99,006 94,838 
Iron nails - 835 400 .. 1,884 2,342 
Hardware... .. 2,987 2,579 .. 19,376 15,317 
Galvanised iron 78 148 806 1,418 
Ln” sea cee i 1,911 1,962 1,527 567 
ma‘ n 
castiron.. .. 7 ae 119 oe 1,186 .. 927 
> ane a : 417 .. 112 ~» 18,828 13,037 
achines cas 
WOR nw ox cx, LE 9,756 9,061 8,063 
In iron and steel 2,637 1,970 7,448 6,761 
In other metals 968 679 871 758 


Last year’s production of iron ore in the different provinces was 
as under :— 





the week. At a late meeting of the wire nail manufacturers the 





Other countries are looking to their own coal resources, and a 





forming of a Convention has been resolved upon. Prices for wire 


Tons. Value in pesetas. 
Viscaya .. . 4,574,724 ee + 17,690,940 
Santander 448,286 oe ee 500,088 
Murcia .. 164,453 es 1,068,944 
Sevilla .. 122,828 on 266,000 
Almeria aatees asa 99,511 ae 898,046 
ARE ee gs 2 59,258 od 118,506 
Malaga .. oe 17,808 a 65,571 
Navarra .. 7 12,474 fa 59,750 
Guipuczoa 10,119 48,572 
Granada... .. 8,410 15,960 
Ciudad-Real.. .. 950 ae 4,750 
Ternel ‘ 450 * 8,600 
eee 854 » 6,018 
Gerona .. 84 ‘a Pe. 690 
Alava = 0 we wwe ~ 
5,514,889 20,915,299 








So ee 


= 
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—— 
AMERICAN NOTES. 


(From our own Correspondent.) 

New York, September 3rd. 
NERAL trade conditions throughout the 
stetes have considerabl improved, The markets 
contiguous to the ag cultural regions are par- 
ticularly active. An encou' evidence of more 
rosperous conditions is the coming of thousands of 
merchants under speci road rates to eastern 
commercial centres to buy, goods, There is a 
much more general stocking up in all lines. 
There is also already an increasing liquidation of 
mortgage indebtednessinsome States. In general 
manufacturing lines there is an improvement, but 
it is limited to the doing of work repairs, improve- 
ments and enlargements that would have been in a 
measure done long ago had the public mind 
been more settled. The iron trade has improved 
a notch, and will goa notch higher this month. 
Construction material, used in buildings, ship 
and boat yards, and bridge works, is more pur- 
chased or contracted for with promptness and 
more freedom than for months. The railroads, 
who would be excellent customers if they dared 
to increase their expense account, are looking 
forward to the time when long-contem lated 
expenditures for betterments on a large scale can 
be safely entered upon, Ship and boat-building 
enterprises are absorbing an increased output of 
lates and shapes. A number of pipe lines is 
under way. Tne building season is too near its 
close to warrant as much activity as would be 
manifested had Congress made up its mind sooner 
on matters within its jurisdiction. House and 
shop building is very active. There is quite a 
spirt in that kind of cheap factory building 

which can be completed before cold weather. 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 

SreAM coal still keeps quiet owing to non-arrival 

of tonnage; prices same as last week, but dock 

screenings and small coal are scarce, and prices 
very firm. House coal keeps about the same as 
last week; prices firm. No change in tin-plates. 

Iron ore advancing and prices firm, 

Coal: Best steam, 9s.; seconds, 8s, 94.; house 
coal, best, 10s, 6d.; dock screenings, 6d. 64d.; 
colliery small, 6s ; smiths coal, 6s. 6d.; patent 
foel, 10s. Pig iron: Scotch warrants, 44s. 74d. ; 
hematite warrants, 47s. 4d. f.o.b, Cumberland ; 
Middlesbrough, No. 3, 41s. 7d. prompt; Middles- 
brough hematite, 48s, 9d, Iron ore: Rabio 14s.; 
Tafna, 13s. to 133, 6d. Steel: Rails, heavy 
sections, £4 10s to to £4 12s. 6d.; light ditto., 
£5 7s, to £5 10s, f.0,.b,; Bessemer steel tin-plate 
bars, £4; Siemens steel tin-plate bars, £4 23, 6d. ; 
all delivered in the district cash. Tin-plates: 
Bessemer steel, coke, 93, 9d.; Siemens, coke 
finish, 108, Pitwood: 14s, 9d. to 15s, London 
Exchange Telegram: Copper, £49 3s, 94.; 
Straite tin, £61 6s. 3d. Freights very firm. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 7th inst., the s.s. Van Swoll, 
which has been built by Messrs, Wigham 
Richardson and Co,, Neptune Works, New- 
castle-on-Tyne, for the Koninklijke Paket- 
vaart Maatschappij, of Amsterdam, went for 
a very successful trial trip off the Tyne. 
The steamer is 280ft. in length by 364ft. beam. 
She is rigged as a schooner, and is classed by 
Bareau Veritas. She is provided with a shade 
deck all fore and aft, and has very comfortable 
accommodation for first and second-class passen- 
gers, besides deck passengers, As the steamer is 
to trade in the East Indies her decks and fittings 
are all of teak, and special attention has been 
paid to the ventilation, electric lighting, &c. The 
engines, which are of the triple-ex ion type, 
together with the boilers, have also been con- 
structed by Messrs. Wigham Richardson and Co., 
On the trial trip the engines worked without the 
slightest hitch, givi plete satisfaction to all 
concerned, and driving the vessel at a speed of 
12 knots per hour. The owners were represented 
by Mr. Van Hasselt, the managing director of the 
company ; Me. J, Da Bruyn Kops, naval architect, 
of the Hague ; and Mr. Metzalaar, superintendent 
engineer to the company; Mr. Meijer, from 
Batavia, being also present. 

Oo Saturday morning, the 4th inst, the s.s. 
Alpbs left Hull for her trial trip. She is a steel 
screw steamer of 280ft. in length, 39ft. breadth, 
and 18ft, 2in. depth, and has been built by 
Messrs, Wm. Gray and Co., Ltd., for Mr. B. J. 
Van Hengal, of Amsterdam, through Messrs. E. 
A. Casperand Co., of West Hartlepool. She has 
been built to Lloyd’s highest class ; has a half 
poop, raised quarter-deck and partial awning 
deck, with houses on deck for cabins. The hull 
is built with deep framing and cellular double- 
bottom, and the equipment is of the most 
improved description, including steam windlass, 
steam steering gear, four steam winches, &c. 
She has Sa eats are engines of the Central 
Marine Eagine orks’ manufacture, having 
cylinders 19in,, 30}in., and 5lin. diameter, with 
a piston stroke of 3éin., steam being supplied by 
two steel boilers working at a pressure of 160 Ib. 
per square inch. The vessel left the harbour 
about 8 o’clock, and after the usual adjastment of 
compasses by Mr. Berry, a full-steam trial wae 
made, when everything was found to be in 
perfect order, the ship and machinery giving the 
greatest satisfaction. There were present Mr. B, 
J. V an Hengel and Mr, Bok, Captains Johansen 
and T’. Dkker, representing the owners ; Captain 
Marrell and Me. Lindsay, repesenting the builders 
of the ship and engines respectively. The trial 
over and the visitors discharged, the vessel pro- 
ceeded on her voyage to Nede:kalix to load. 











Costiy BALLAsT.—According to a story in a 

estern paper, a Section Master of the Union 
Pacific, Denver and Gulf recently ballasted a few 
rods of track with gravel which cost 10,0C0 dole. a 
carload. Three carloads of rich ore were inad- 
vertently put in the same train with some car- 
loads of cinders, and the section master, mistakenly 
assuming that all of the cars were for his use, 
dumped the gold out on the roadbed. 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*.* When inventions have been ‘“‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


25th August, 1897. 


19,623. SHeatH for Point of Hat Pry, H. A. Toby, 
London. 

19,624. Frame for Prorectine Prants, W. B. Brett, 
London. 

19,625. Cars, A. von Bonstetten, London. 

19,626. TRANSFERRING Patrerns, G. Wolliscroft, 


ndon. 
19,627. System of “Jornt Box,” H. B, Hammond, 


mdon. 

19,628. Dexiventnac Money, 8S. J. Ewing and E. 
Leonard, London. 

19,629. MonopHase Motors, P. M. J. Boucherot, 


London. 

19,630. Computine Scaves, A. J. Boult.—(D. Myers, 
United States.) 

19,631, Harr-HoLpErRs, V. Wex, London. 

19,632. SicutinG Apparatus for Guws, C. B. Simonds, 
London. 

19,638. Scorinc Boarp, 8S. Nagy, London. 

19,634. Potyazo-pyestuFrs, O. Imray.—(H. Schneider, 
Germany.) 

19,635. AUTOMATICALLY WeicHinoc Gratn, R. Simon, 
London. 

19,636. Venicie, F. Bernard, P. Décaillot, and J. M. 
Thual, London. 

19,637. Nut-cLip, M. Wyatt, Ramsgate. 

19,638. Ececrricat Storace Barrerizs, R. Kennedy, 
London. 

19.639. Sueet Roorixe, N. Sherson, H. Crisp, and A. 
Moore, London. 

19,640. Wuisties, J. Hudson, London. 

19,641. Tires, T. Shepherd, London. 

19,642. ATTAINING TEMPERATURE, G. C. Dymond.—(A. 
Meyer, Germany.) 

19,643. Piares, E. and W. Ingham, London. 

19,644. Vans, W. Y. Robinson, Liverpool. 

19,645. Removat of Hovusenotp Rervuse, F. Loos, 
London. 

19,646. Traps, F. Rosenberg, Liverpool. 

19,647. Tinks, F. Rosenberg, Liverpool. 

19,648. Fastener for Cravats, J. H. Schienbein, 
Liverpool. 

19,649. DeracHaBLe Heexs, H. 8. Maxim and M. G. 
Cole, London. 

19,650. BLastinc, Kynoch, Ltd., and A. T. Cocking, 
London. 

26th August, 1897. 

19,651. Recorpinc BriiiarpD Scores, E. Priest, Man- 
chester. 

19,652. Bicyc.es, W. E. Hampton, West Bromwich. 

19,653. Sueer Discs, M. Claus and B. Pittmann, 
London. 

19,654. Paper Sueatus, C. Bollé.—(H. Bremer, Ger- 
many. 

19.655. Nissi Piane, G. Ridout, Blandford, 
Dorsetshire. 

19,656. Mop Wrinoer, A. Christie, Heywood, Lanca- 
shire. 

19,657. Supportine TiLes, &c., A. Leak, Stoke-on- 
Tr 


ent. 

19,658. ComBINED FisHING-Rop and Stick, A. Gordon, 
Glasgow. 

19,659. Fire-cuarps, G. Hipwood and H. Brampton, 
Birmingham. 

19,660. WHEaT-WEIGHING Macuine, G. Rosling, Bir- 
mingham. 

19,661. Liquip Cases Give, H. Bolder, Man- 


chester. 

19,662. Arm Cusuions for Cycies, E. Weldon, Notiing- 
ham. 

19,663. Sprinpies, J. M. Andrews and J. Berkeley, 

alifax. 

19,664. Drivinc and Brakinc Gear, J. Waddell, 
Glasgow. 

19,665. Rartway Carr, T. Hughes, Wrexham, Den- 
bighshire. 

19,666. BLeacHING Peprerskins, P, Cannell - Bunn, 
London. 

19,667. Sarety Devices, A. W. T. Prest and A. Teale, 
Wakefield. 

19.668. A Hatr-rounp Movutp, J. Harris, Birming- 
ham. 

19,669. Manuracture of Cicaretres, F. M. Seddon, 
Liverpool. 

19,670. Hooxs, A. Guest, Walsall. 

19,671. Hanpie-sars, T. F. Smith, Birmingham. 

19,672. Borrnec and Grinpine Macuryg, P. Volland, 
Brussels. 

19,673. TurBives, L. Hayot, Brussels. 

19,674. Works for InsTaLLING GENERATORS, L. Mahieu, 
Brussels. 

19,675. Hypravtic Drivisc Gear, H. Moore, 
London. 

19,676. ‘‘ MANTLE ENVELOPE,” Madam Louise, London. 

19,677. Brusnes, W. J. Crutcher, London. 

19,678. Fincer Caps and Protectors, E. M. Sivils, 
London. 

19,679. Borers, A. M. Krotz, London. 

19,680. Sapp.gs, J. F. Steele, H. V. Currie, and J. Jones, 
London. 

19,681. Apparatus for TrstTrne Wirz, 8S. T. Harrison, 
London. 

19,682. Bicycies, W. Bettis, London. 

19,683. WaTeR Taps, A. Browne —(J. Pauly, Germany.) 

19,684. ArmaTures of E.Eectric Betts, W. R. C. Bar- 
rington, London. 

19,685. Sreerinc of Corn Dritis, M. Sheehan. 
London. 

19,686. Maxine Junctions of CycLe Frames, E. Taylor, 
Birmingham. 

19,€87. Arm VaLves for Pyeumatic Tires, J. Cartwright, 
Birmingham. 

19,688, AsHeit Doors and Frames, G, Ainsworth, 
London. 

19,689. Hiner, F. James, London. 

19,690. CLeansine Jars, E. D. Marden, London. 

19,691. ATracHMENT for TirE Pumps, W. 8. Simpson, 
London. 

19,092. ‘‘ Har Pin,” F. W. Hitchcock, London. 

19,698. Apparatus for Put-pown Cycies, F. Hoff- 
meister, Cologne. 

19,694. Net ApuusTerRs, F, H. Ayres and W. G. Thorne, 
London. 

19,695. Lame Curmneys, E. Edwards.-(C. Giinther, 
Germany.) 

19,696. ELecrric PLovers, E. Edwards.—(7. Gansel, 
Germany.) 

19,697. Brakes for Cycies, C. Wellin and W. T. Ball, 
London. 

19,698. Moror Car, C. M. Johnson, London. 

19,699. Apparatus for Usk in Gampgs, W. Friese-Greene, 
London. 

19,700. PNeumatic Tires for BicyciEs, J. D. Derry, 


London. 
19,701. Frxine BILLHEADS to THEIR Covers, T. Atley, 

mdon. 
19,702. Water Jet AppLiaNces for Suips, F. Kretz, 


ndaon. 
19,703. Brakes for VeLocipepgs, F. E. B. Beaumont, 
London. 
19,704. Cotrine Cicars, F. W. Schroeder.—(T. H. Ross 
and H. M. Evans, New South Wales.) 
19,705, CLroseT Szat, F, A. Hanna, London. 
19,706. Fires for Papers and Documents, M. Keller, 


mdon. 

19,707. ARMATURE SHart Supports, W. R. Thompson, 
mdon. 

19,708. Cuarr Seats, A. J. King, London. 

ee, INCANDESCENT Licut Burners, W. Bautze, 
mdon. 





19,710. Prorectinc METALLIC Structurgs, K. Kolberg, 
mdon. 
py <r ceaenarnaee Fituinc Boxes, V. Carassale, 


on. 

19,712. Ewpiess CuHarn Exvevarors, B. C. T. E. 
Boyesen, London. 

19,713. Counrgractine Turust, A. Sengel, London. 

19,714. Exrzcrric Traction, E. Bede, ndon. 

19,715. Openine and CLosinc Winpows, W. McLarep, 
London. 

19,716. RarLway CaRRiaGe Winpows, W. McLaren, 


mdon. 

19,717. Guass Gioses for Gas Burners, J. Fischer, 
ndon. 

19,718. RerusE-consuminc Furnaces, T. R. Berkley, 
mdon. 

19,719. ExecrricaL Conversion, B. G. Lamme, 


ndon. 

19,720. Cycre Lamps, W. Y. Robinson, Liverpool. 

19,721. Prorectinc Parts of Bicycies, D. D. Mac 
pherson, Manchester. 

19,722. Rims for Licut Roap Venicies, H. Haddan, 
Birmingham. 

19,723. Sink Traps, J. L. Milligan, Liverpool. 

19 724. AppLiances for CLEANING Boots, J. H. Cro*by, 
London. 

19,725. Gear Cases fur Cycies, G. Reich and C. Fehse, 
Liverpoo! 

19,726. SareTy Bicycte CHILD CARRIER, R. Babb'ng- 
ton, Dorking. 

19,727. Gutta Percua, R. J. Friswell and Brooke, 
Simpson, and Spilter, Ltd., London. 

19,728. Gutra Percna, R. J. Friswell and Brooke, 
Simpson and Spiller, Ltd., London. 

19 729. Gutra Percua, R. J. Friswell and Brooke, 
Simpson and Spiller, Ltd., London. 


27th August, 1897. 
— CasLe Wires, W. Hepworth - Collins, Man- 
cheste 


ester. 

19,731. Water Heatinc Apparatus, F. E. Walker, 
»ndaon,. 

19,732. Metnop of Courtine Wires, G. R. Powell, 


19,738. Firrrncs for Lamp Brackets, J. Bolden, 
London. 

19,734. Draw-out Horses for Stoves, W. N. Twelve- 
trees, London. 

19,735. TRIPLE-CENTRE SHEAVE Farr Leap, T. Atkin- 
son, Grimsby. 

19,7386. VARNISH MaNvurFactTuRE, J. E. and C. 8. Bedford, 
Leed: 


8. 
19,737. Pixs for Securnine Lapres’ Hats, G. G. Ford, 
Bristol. 
19,738. Cyciists’ Pump Cirp, W. Greenwood, Liver- 
1 


pool. 

19,739. Prevent Inwarp Treapinc, E. Davidson, 
Manchester. 

19,740. Can Openers, W. Pearce, Birmingham. 

19,741. Bearinos of Roap Veuicixes, G. Temple, Bir- 
mingham. 

19,742. Or. Contarners for Lamps, G. 8. Dewscon, 
Birming’ fe 

19,743. CycLes, D. McGlasban, Glasgow. 

19,744. Apparatus for PLayine Gor, W. H. White, 

‘ow. 

19,745. Pickinc Mecuanisy, W. Fairweather.—(F. 2. 
Klein, Germany.) 

19,746. Cycies, H. Fawsitt, Manchester. 

19,747. Means for Fitrerinc Sewace, W. Noton, 
Manchester. 

19,748. Hat Prin, E. J. Coombe, Devon. 

19,749. ManuracivrRe of CoLours, P. Cannell-Bunn, 


London. 

19,750. A New Connectinc Hook, J. Johnson, Bir- 
m ‘ 

19,751. Gear Cases for Bicycies, F. E. Hanman, Bir- 
ming’ 

19.752. Rotuers for Carpinc Enoine, T. H. Eastham, 


ckburn. 

19,753. Fasteners for Winpow Sasuss, C. J. Brooke, 
Manchester. 

19,754. ManuracTtuRE of Sweretmeats, T. Moore, 
Leeds. 


19,755. Exectric Wire Conpuits, H. D. Fitzpatrick. 
—(G. Brandt, Germany.) 

19,756. Boor Nartinc Macuivegry, J. A. Cavalli, Liver- 
pool. 

19,757. Errectine Detonation of Foo-sicna.s, F. W. 
Slaughter, London. 

19,758. Gas Burners, T. Holiday, London. 

19,759. Brewrnec Brgr, A. Schulze, London. 

19.760. Fountain Pens, W. C. Sherman, London. 

19,761. Non-rEMovine BotrLe Caps, W. C. Barrett, 
London. 

19,762. Bep Fititinc Macuines, P. Jenkinson, London. 

19,763. Movutnpreces for SpEaKING TUBES, E 
Holmes, London. 

19,764 CLEANING Motren Iron, A. E. T. Ormesby, 
near Middlesborough. 

19,765. INcaNDESCENT Gas ManTLEs, A. A. Fliirscheim, 


mdon. 

19,766. PropeLtteR Suarr Tounnets, W. L. Thomas, 
London. 

19,767. Prope.iers, L. H. Drake, London. 

19 768. Raisinc and Lowerina Frre-EscaPes, D. Roche, 


London. 
a oa Motive Power for Operatine Motors, C. Cox, 
mdon. 
19,770. Native Macuines, H. W. Morgan, London. 
19,77]. Naitinc Macutnes, H. W. Morgan, London. 
19,772. Bearines, T. Coxon and C. E. Brasher, 


London. 
19,778. Drivinc Cuarns, T. Coxon and C. E. Brasher, 


London. 

19,774. Games, J. A. Smzllbones.—(L. W. Bickle, South 
Australia ) 

19 775. BicycLe Wueets, C. Poole and J. H. Kirk, 


ndon. 

19,776. Cycies, W. E. Norton, Landon. 

19,777. StretcHERsS for Garments, G. J. Sheldon, 

ndon. 

19,778. Penciis, C. Faber, London. 

19 _. VrLocirEDE Drivinc Gear, D. E. Radclyffe, 

ndon. 

19,780. Aux1LIARY Hanpies for Cycuzs, C. E. Monk- 
house, London. 

19,781. Locks, H. Billington, London. 

19,782. Brakes, 8. Ford, London. 

19,783. Inks R. Webb, London. 

19 784. Vatves for Pyeumatic Tires, H. de T. Wilkin- 
son, London. 

19,785. CoLourinc Marrers, G. B. Ellis —(La Société 
Chimique des Usines du Rhéne anciennement Gilliard 
P. Monnet et Cartier, France.) 

19 786. Heapine Rivets, F. W. Golby.—(H. Despaigne, 
Belgium.) 

19,787. Fotpina Carriace, C. K. Mills.—(A. Carron, 
France.) 

19,788. Bicycies, A. Venn, London: 

19,789. Inkstanps, W. I. Akers.—(H. M. Clark, New 
South Wales.) 

19,790. Ink, C. E. Anquetil, London. 

19,791. Cicars, F. Kent, London. 

19,792. Movements, H. J. Haddan.—(J. 4. Mahoney, 
United States.) 

19 793. Grates, J. Wezel, London. 

19,794. Lamps, W. J. Davy and G. Thomas-Davies, 


mdon. 
19,795. Protection for OpentnG of Doors, A. Koburger, 
London. 
19,796. Lamps, G. A. Broderick and A. J. Riley, 
ndon. 
19,797. TREATMENT of FisreE, G. H. Pond, Washington, 
US.A 


19,798. Propuctne Fame, J. H. H. Duncan and G. 
Bourrelly, London. 

19,799. Wueets, H. R. Collins, London. 

19,800. Wares, H. R. Collins, London. 

19,801. Boor or SHor Fastenine, H. O. Whyman, 


mdon. 
19,802. Vatves, M. Deutekom and D. Geuzenbroek, 
mdon, 





so Starrs for TRanspoRTING Persons, J. Halle, 
mdon, 


28th August, 1897. 


19,804. Bicycies, C. 8. McIntire, London. 

19,805. Exarerrino Pictures, C. R. Neve, Wealdstone, 
R.S.0., Middlesex. 

19,806. Macuives for Wasninc Lrvan, A. Barrett, 
Leicester. FOS 

19,807. Burner, T. Attewell and W. Hardstaff, Notting- 


19,808. Exzcrric Switcues for Stace Usz, W. H. 
Whitesides, Leeds. 

19,8 9. PHARMACEUTICAL PREPARATIONS, E. C. C. Stan- 
ford, Glasgow. 

19,810. FEED-HEATING APPARATUS for BorLeRrs, J. Weir, 


G ‘ow. 

19,811. Lock, A. L. W. Ward, J. L. Sykes, and W. 
Blamires, Huddersfield. 

19,812. Canpiz, A. L. W. Ward, J. L. Sykes, and W. 
Blamires, Huddersfield. 

19,813. Buoy, A. L. W. Ward, J. L. Sykes, and W. 
Blamires, Huddersfield. 

19,814. PuHorocrapuic Inpicator, H. Piquet, Port 
Talbot, Glamorganshire. 

19,815. Prorectine Cycies, J. Marston, Ltd., and C. 
Marston, Wolverhampton. 

ae Latcu and Lock Cases, D. Beards, Wolver- 


pton. 
19.8.7. TREATING TexTILE Fasrics, P. Dosne, Man- 


chester. 

19,818. VenTILaTors for Heap Coverinas, 8S. Andrews, 
Birmingham. 

19,819. Jorsinc Up Lins of Cuary, H. T. Turnor, 
Birmingham. 

19,820. Hopper MecuanisM, &c., E. R. 8. Barthet, 
Birmingham. 

19,821. Go_p-pLaTe, A. D. Pennellier, London. 

19,822. Tamtpoarps for Roap VeHicies, W. G. 
Richards, London. 

19,823. ACETYLENE Propuction, T. Thorp and T. G. 
Marsh, Manchester. 

19,824. Fasreners for Winpows, P. Eckhardt, 
Berlin. 

19,825. MANUFACTURE of BrussEts Carret, J. Millar, 
Dundee. 

19,826. Mernop of Resvskine Corsets, J. G. Cruden, 
Dundee. 

19,827. Bearinos for MovaBLe Frames, C. D. Nor‘on, 
Bournemouth. 

19,828. Be.t-sHirt1NG Mecuanism, W. Anderson, 
Altrincham, Cheshire. 

— Sranp for Hotpinc Bicycigs, W. J. Tilley, 

ath. 


19,830. LaBets, A. B. Wilson, London. 

19,831. Waeets, L. Barrow and C. J. Williams, 
Birmingbam. 

19,832. Tga-pots, R. Chidley, London. 

19,838. CoIN-FREED PREPAYMENT Meters, J. Tourtel 
and The Tourtel Gas and General Engineering Co., 
Ltd., London. 

19,834. Tops, J. Waters, Birmingham. 

19,835. Cases, C. 8. Norcombe, Liverpool. 

19,836. BicycLE HanDLE-Bak Protector, E, F. Dalziel, 
Paisley, N.B. 

19,837. Carts, E. Bradford, Eastbourne. 

19,838. Destroyinc Orrensive Opours, H. Thompson, 
Sheffield. 

19,839. Drivine Gear for VeLocipepgs, J. Edge, 


Live’ 5 

19,840. eiiasin PoWER-DRIVEN Toots, W. E. Plum- 
mer, London. 

19,841. Se_r-apsusTine Sappie Pry, J. Barnes, sen , 
Gainsborough. 

19,842. AwNTI-NicoTINE CIGARETTE CaP, W. Henry, 
Gravesend. 

19,843. Wuee xs, F. Grainger, Bradford. 

19,844. PREVENTING Foroincof CuEeQques, J. T. Beckett, 
Manchester. 

19,845. Corrzz, 8. Feitler, Manchester. 

19,846. Piates for Etecrric Accumu.ators, L. Guel- 
zow, London. 

19,847. TrrEs, J. and J. A. Duthie, Rosebank Crathes, 
Kincardineshire. 


19,848. Arprinc ComBusTion of Furr, A. Badger, 
Sheffield. 
— Toot, T. W. Horton and W. Pullen, Birming- 


19,850. Luminous ADVERTISEMENTS, H. Becker, 
London. 

19,851. Boots, T. Ibbetson, Sheffield. 

19,852. Meteop of Apvertisinc, 8. F. H. Tayler, 
London. 

19,853. BREAD-MAKING Macutnery, G. C. Dymond.— 
(La Société Internationale de Meunerie et dePanifaction 
Systeme Schweitzer, Belgium.) 

19,854. Savinc Wear, T. A. Leigh.—(J. Bannister, 
Mexico.) 

19,855. Coverines for Szats, J. Higginbottom, Liver- 


poo 
19,856. Vatves for Arr Compressors, J. Slee, Liver- 


poo! 
19,857. > ama Dust from Arr, W. Sutcliffe, 
i 


verpoo! 

19,858. ALCoHOL Extraction, A. Collette, jun., and A. 
Boidin, Liverpool. 

19,859. OPENING or TIGHTENING Botries, W. Buckley, 
jun., London. 

19,860. Screw Necks, T. W. Simpson and W. H. Brad- 
shaw, London. 

19,861. Drivine Gear for Cycies, H. E. Hughes, 


London. 
19,862. CiEats for Hotpine Cuarns, C. J. W. Hanson, 


mdon. 

19,863. MeraHop of Cooxine Pastry, F. Alexander, 
London. 

19,864. ReLrer CoLtour Stampinc Presses, R. F. 
Sproule, London. 

19,865. Borrtes, H. J. Dowsing, London. 

19,866. Posis, &c., F. H. Ayres and W. G. Thorne, 


ndon. 
19,867. Prismatic Piston Rop, J. J. Campbell, 


ndon. 
19,868. CLosInc Hotes or Puncrures in Pyevumartic 
TrrEes.—(La Société Chimique des Usines du Rhone 
anciennement Gilliard P. Monnet et Cartier, 


France.) 
19,869. Berti - sounprnc Mecnanism, H. Hauger, 


ndon. 

19,870. MercurtaL Barometers, G. H. Zeal, 
London. 

19,871. CaTTLE Guarps, A. W. Brightwell, London. 

19,872. Banso, J. E. Walker and F. J. Willett, 
London. 

19,878. ANTI-FRICTION Jornts, N. Moore and W. Thomp- 
son, London. 

19,874. Apparatus for Tanninc, E. Du Bois, 


on. 

—, WalsTBanns for FooTBaLLers, T. Baxenden, 
ndon. 

19,876. Burners, F. W. H. Hempel, Londen. 

19,877. Tires, W. A. D. Graham and J. N. Shenstone, 


London. 
19,878. GENERATORS, A. F. Hills and G. 8. Young, 


ndon. 
19,879. Boor and SHoz ManuracturE, B. Ladds, 
ndon. 
19,880. Cots, G. B. Meadows, London. 
ae for Hzatixc Warer, T. C. Palmer, 
mdon. 
19,882 Ice-makinc Macurng, P. Sylva, London. 
19,888. Frxepinc Printrnc Macuines, C. L. Duval, 
London. 
19.884. Truts, H. C. Symons, London. 
19,885. Garment Ciip, H. H. Lake.—(A. F. Richter, 
Germany.) 
19,886. Brakes, J. G. Accles, London. 
19,887. MANUFACTURE of Gas from Rervse, L. G. Harris, 
London. 
19.888. Rerarntne Laprss’ Harr, R. F. Tochtermann, 
di 


19,889, AIR-CARBURISING Apparatus, F. J, Lothammer, 
London. 
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19,890. ELevators, La Société Apostolas Marangos and 
Co., London. 
80th August, 1897. 


19,891. Cycnists’ Recorper, G. Gibson, Kenilworth, 
Warwickshire. 

19,892. ee Wire, W. Birtwistle, Hartford, 
Ch 


eshire. 

19,898. Socks, &c., W. Thacker acd W. Leeson, 
Leicester. 

19,894. Borrixys, N. R. Jamieson, Dundee. 

19,895. Caary Covers for Crcies, P. A. Martin, Bir- 
mingham. 

19,896. Lock, H. Salmon, Leeds. 

19,897. Bicycte Gear, T. Hill and T. Ford, Longton, 
Staffs. 

19,898. Trres, 8. Bunting, Birmingham. 

19,899. Looms, A. Sowden, Halifax. 

19,900. Wrnpow SasHes and Cassments, E. Grinnall, 
Shrewsbury. 


19,901. Drivine Gear of Cycies, J. FitzGerald, 
asgow. 
19,902. Caps, T. N. Alexander and A. W. Robertson, 
Newcastle-on-Tyne. 


19,908. Skates, G. Rose, jun . Glasgow. 

19,904. CoLourine Martrers, I. Levinstein and Levin- 
stein, Ltd., Manchester. 

19,905. Horse Bit, 8. Morley and J. Richardson, 


Leeds. 
19,906. Sapp.ies, M. J. Clark, Norwich. 
19,907. SasH Ratrte Preventer, 8. C. Armstrong, 


ndon. 

19,908. System of Prorit Suarine, L. Oxford, Burton- 
on-Tren 

19,909. Covers for Outstpe VeHicies, W. Johnston, 
B 


19,910. INTERNAL ComBusTION Esornts, W. T. Rowden, 


Glasgow. 

19,911. Rims for Waeers of VeLtocipepEs, E Gove't, 
London. 

19,912. AncHors, W. Cooke, Liverpool. 

19,913. LeakaGE InpicaTor, A. B. Wilson, Holywood, 
Co. Down. 

19,914. Printinc Macuivne Surer Apsusters, T. E. 
Delafons, a 

19,915. Vatve, J. Horswill, jun., Liverpool. 

19,916. Extraction of Liquip from Super, C. J. 
Lomax, Manchester. 

19,917. Perroratep Division for Urensits, W. A. 


vies, Cardiff. 

19,918. Enarne or Motor, T. A. Crossgrove, Stockton- 
on-Tees. 

19,919. Prorsector and Writrxc-cuipE, F. H. King, 
Manchester. 

19,920. Huns for Venicte Wueets, A. J. Bailey, Bir- 
mingham. 

19,921. Fitter, E. van Toll, Brussels. 

19,922. AtLoys, E. van TolJ, Brussels. 

19,923. Crank AXLE Bearinos, R. W. Smith, Birming- 


ham. 
19,924. Forks and Srems3 for Cycies, O. Hutchinson, 
Birmingham. 


19,925. ease Sprxe, F. E. Robinson and 8. H. Hart, 
St. Helens, Lancs. 

19,926. Sappies, J. T. Earp, London. 

19,927. Arracutnc Sprinc Matrresses to BEDSTEADS, 

Peyton, J. Pitt, and Peyton and Peyton, Ltd., 
London. 

19,928. EnpLEss THREAD TwO-KEEL SEWING MACHINE, 
E. A. Cockle, C. Matthews, and P. H. Hewitt, Isle- 
worth, Middlesex. 

19,929. Macuine for Drivixc Puss, S. R. Fish, 


ury. 

19,930. Bricks and Trzs, J. Leigh and J. Ripley, 
mdon. 

19,931. Moutprine, A. Hollingworth and W. Stead, 


mdon. 

19,982. Maxine CycLe Frame Junctions, E. Taylor, 
Birming! 

19,933. Corset and ABDOMINAL Banpace, M. Heath, 


London. 
19,934. SMoKELEss Stzam GENERATOR, W. Sebright, 
ndon. 
19,935. Jorstse Meta Tupes, W. H. Boyd, Birming- 
ha 


m. 

19,336. Motor Cars, J. P. O’Donnell.{P. A. T. de 
Bouilhac, — 

19.937. Apparatus for CaLcuLatine, W. F. Stanley, 


London. 

19,938. Wacons for Usz in Dumpine, W. L French, 
London. 

19,939. Ian1T1IoN of Nicut Lieuts, G. C. Williams, 
Kew, Surrey. 

19,940. Cras Wincues, A. Schiler and G. E. Schmidt, 

* Barmen, Germany. 

19,941. Inonrnc Macuinge Manvracrore, J. W. Craw, 
London. 

19,943. OpeRaTING Mecaanisms, G. C. Dymond.—(Z. 
Claviez, Germany.) 

19,944. Basstnetres, J. Gates and F. Garner, Liver- 


pool. 

19,945. Crcte Supports, A. H. and H. L. R. Crone- 
meyer and E. W. P. Sehring, London. 

19,946. Maxina Toys, C. 8. Algren and P. Kalmes, 
London. 

19,947. Pweumatic Trres, A. A. Furst and R. D. Brown, 
London. 

19 948. Frxtnc Trres, A. A. Furst and R. D. Brown, 

0. 


Reoisteeinc Cas Payments, H. Pottin, 


ndon. 

19,950. Type-Writinc Macuines, A. J. Boult.—(C. 
Spiro, United States.) 

19,951. GENERATING ACETYLENE Gas, L. Chambault, 


mdon. 
19,952. Surrts, 8. 8S. Parry, London. 
19 958. AgRaTED WarTers, J. Emringer and P. E. 
Marchand, London. 
19,954. CLeanrnc Barrets, A. J. Boult.—(C. F. L. 
Frohberg, Germany.) 
15,955. GLope Connectinc Sockets, C. Bartenstein, 
London. 
81st August, 1897. 


19,956. Ustra Camera View Finpers, A. L. Adams, 
d 


19,957. INseRTING Fits in Cameras, A. L. Adams, 
London. 
19,958. SEPARATING SENSITISED Piatss, A. L. Adams, 


19,959. MATERIAL TreaTinc Apparatus, H. Maxim, 


mdon. 
19,960. Auromatic Screw Macuives, G. E. Witherell, 
London. 
19.961. DiscHarGiInG CisteRN CHAMBER, P. C. Jones, 
Guildford. 
19,962. UNLaTcHING Doors by the Foor, F. Garrett, 
irmingha: 


B gham. 

19 963. PNeumaTiC Tires and Rims, W. Tattersall, 
London. 

19,964. CycLe Tires, J. Slack, Nottingham. 

19 965. Preumatic Tire Manuracrorg, J. T. B. King, 
Manchester. 

19,966. Stanps for Borries of Liqueur, G. C. J. Jelpke, 
London. 

19,967. PortTierE Rops, W. A. Bibb, Birmingham. 

19,968. Bzarinos of VenIcuEs, J. A. Draycott, Birming- 


19,989. APPLIANCES for VENTILATION, J. Leather, 
Liverpool. 

19,970. Cotour Printisc Process, F. R. E. Keehler, 
London. 

19,971. WaterR-cLoserts, M. J. Adams, Leeds, 

19,972. Fiusurmc VaLves, M. J. Adams, Leeds. 

19,973. Kwives for BotcHers, W. Garwood, Stockton- 
on-Tees. 

19.974. Governor for Stzam Enaryes, C. W. Raders, 


gow. 

19,975. CycLe Rus, 8. and 8. 8. Walker, Hall Green, 
Warwickshire. 

19,976. Cycte Tires, J. Riordan and T. H. Garde, 


mdon. 
19,977. Stakes for Carnations, F. W. Morrison, 
London. 





19,978, Cycre Rims and Tires, J. R. and T. E. Lamb, 
Oldham 


19,979. Propuction of ANIMAL Foop, C. Estcourt, 
anchester. 
19,980. Propuction of Human Foon, C. Estcourt, Man- 


ester. 
19,981. TyPE-wRITER Copy Hotpsrs, E. B. Bingham, 
mdaon. 
19,982. Tarcets for Ririe Practice, T. B. Ralston, 
7 iw. 
19,988. Macutnes for Brusuine Boors, J. Chalmers, 


Glasgow. 

19,984. Cyc.e Sappie Pix, H. A. Harman, Southsea, 
Hants. 

19,985. Pysumatic Bep Manuracture, Y. Western, 


mdon. 

19,986. Maxine Bicycte Supports, M. J. Guthrie, 

pet - 

19987. Horsg-cHeckinac Devices, F. X. Lussier, 
London. 

19 988. ConstrucTING Dumprne Cars, W. A. Smith, 


London. 

19 989. CyLinpEeR, T. A. Judge and W. T. Beesley, 
Sheffield. 

19,990. Fiutine Strips of Mera, W. G. and E. A. 
Crossley, Sheffield. 

19,991. Furnrrore Castor, T. Walton and R. Parkin- 
son, Blackburn. 

19,992. Lawn Mower, T. Walton and R. Parkinson, 
Biackburn. 

19,993. Cycte Tires, T. Walton and R. Parkinson, 
Blackburn. 

19,994. CoLourrne Marrers, J. Y. Johnson.—(7'he 
Badische Anilin and Soda Fabrik, Germany.) 

19.995. Maanetic Transmissions, G. Engisch and T. 
Konig, London. 

19,996 Bearrnas, H and T. Walker and S. Goldthorpe, 


mdon. 
19,997. Maxine Pyeumatic Tires, E. G. V. Zandt, 

London. 
19,998. Macntves for Putveristne, M. F. Williams, 

London. 
19,999. WueeEts for Cycies and VeHIctes, A. Jones, 


mdon. 

20,000. Stamprnc Type Marrices, A. H. Alexander, 
London. 

20,001. Distnrecrators, W. Luckley, London. 

20,002. Construction of Sarps, A. J. Boult.—(A. 
Henry, France.) 

20,003. New Execrric Licut Arc Lamps, A. Casey, 
London. 

20,004. Brrs for Borrmya AppLiances, W. W. Dunn, 
London. 

20,005. Cuarrs, H. F. Rankin and T. W. A. Lindsay, 
London. 

20,006. Manuracture of ArTiriciaL TereTH, H. E. 
Dennett, London. 

20,007. Firtines for Hose and other Pipgs, A. McKee, 
London. 

20,008. Pipe Wrsncues, J. K. Sheffy, London. 

20,009. Grinpisc and Po.isHinc Macuines, F. 
Rudolphi, London. 

20,010. Gas Burners, E. J. Dolan, London. 

—, AceTYLESE Gas GENERATORS, E. J. Dolan, 

ndaon. 
20,012. Lirts or ELevarors, T. Solérzano, London. 
20,013. Sreritisinc Mitk Apparatvs, E. G. N. Salenius, 


mdon. 
20,014. Nursinc Nippwes, E. Edwards.—(F. R. McDer- 
mott, United States.) 
20,015. Skirts, A. A. Crozier, London. 
20,016. A New Kinp of Puzzuz, A. B. Toningworth, 


ndon. 

20,017. SEPARATING SENSITISED Piatss, A. L. Adams, 
mdon. 

20,018. Means for Dryinc Mareriazs, F, D. Cummer, 


on. 

20,019. Carn Cycres, R. J. Meek and W. Abbotts, 

mdon. 

20,020. Cycie Stanp, F. Hutton, London. 

20,021. Wares of VELocipepes, B. Green, London. 

20,022. Cycies, G. P. Ohigart, C. E. Krebs, and H. R. 
Oliver, London. 

20,023. Backrorxs for Cycie Frames, H. F. L. Dixon, 
London. 

20,024. Fexpinc Printinc Macurnes, W. and T. B. 
Reader, London. 

20,025. Brake and Lock for Cycies, D. E. Hipwell, 
London. 

20,026. Sprinc WHeEExs, D. E. Hipwell, London. 

20,027. TREaDLEs for Rattway Sianauine, J. G. Dixon, 
Lonaon. 

20,028. Fiour Mitus, G. C. Dymond.--+(La Société In- 
ternationale de Meunerie et de Panification Systeme 
Schweitzer, Belgium.) 

20,029. Turninc Bais, G. C. Dymond.—{The jirm of 
Weigand and Seifert, Germany ) 

20,030. Crcte Frames and WHEELS, F. Rosenberg, 
Liverpool. 

20,031. Sappies for Cycies, F. Rosenberg, Liver- 


pool. 
20,032. Pap for Cycie SappLes, F. Rosenberg, Liver- 
pool. 
— Apsustinc Cycie Sappies, F. Rosenberg, 
ive: 1. 
20.034. Heatinc and Cooxinc Apparatus, A. Heim, 


London. 
20,035. Printinc Typr, W. H. Beck.—(L. K. Johnson 
and A. A. Low, ——.) 


20,036. Expanpinc Reamers, W. T. Beard, London. 

20,037. TapLes, J. W. Mackeuzie.—(D. J. Haynes and 
G. N. Caswell, United States.) 

20,038. Harness, J. W. Mackenzie.—{S. A. D. Reynolds 
and M. A. Newell, United States ) 

20,039. Harm Ciirpers, G. H. Coates, London. 

20,040. Sounpine Boarp for StrincEp INsTRUMENTS, 
J. Delerue, London. 

20,041. Metat Bases for TeLtesrRapH Poves, G. W. 
Glazier, London. 

—_ Wrencues, C. A. Terry and C. 8. Ackley, 

mdon. 

20,043. Rartway Sionats, J. G. Lorrain.—(C. W. 
Grant, United States.) 

20,044. Surps’ Licuts, T. Andreasen, London. 

20,045: Lock Nuts, W. Brenton and J. H. Northcott, 
London. 

20,046. Corset, G. F. Redfern.—(The Ste. Baehr et Cie. 
and B. Mehl, France.) 

20,047. — of Taps, G. H. Rayner.—( Muir, 
Natal 

20,048. Topacco Pipgs, G. H. Rayner.—(W. P. Dorton, 

India. 

—, AppLiance for Wavinc Harr, W. Watson, 


London. 
20,050. Rock-pritts, H. H. Lake.—(H. C. McDonald, 
South African Republic.) 
20,051. Gas GeneratinG, F. Rhind, London. 
20,052. Gas Generatine Lamps, F. Rhind, London. 
lst September, 1897. 
20,053. Drivine Mecuanism, 8., W. T., 8. A., and A. A. 
Waters, and W. T. Chatfield, London. 
20,054. PxHotocrapHers’ Licut, C. R. Tucker, 
Sheffield. 
20,055. Borters, J. 8. D. Shanks, J. MacCormac, and 
R. Kelly, jun., Belfast. 
20,056. Carpine Enotes for Corton, A. 8. Mills, Man- 
chester. 
20,057. Waist-BanD for Lapigs’ Skirts, W. J. Riley, 
Leytonstone, Essex. 
20,058. Screw Wrencu, G. W. Drane and R. A. Joy, 
Braintree, Essex. 
20,059. Screw Piate, G. W. Draneand R. A. Joy, 
Braintree, Essex. 
20,060. Nippte Key, G. W. Drane and R. A. Joy, 
Braintree, Essex. 
20,061. Hammocks, P. A. Martin, Birmingham. 
20,062. Sprinc Marpen, A. Patterson and S. Morris, 
Sunderland. 
20,063. Sinxs, 8S. Robertson. 
CoLiieRyY Cages, 
r, Derby. 


Dundee. 
W. Fletcher and W. E. 





20,065. Means for Teacninc Swrmmina, R, 8. Hoggen, 
Liverpool. 


Manufacturing 
irmingham. 
rEsE, W. J. Reavell, 


r b 
20,068. Sappie for Lapies' Crciz, F, Pearson, jun., 
No ham. 


20,066. Spoxe Nippies, The Al 
Syndicate, Ltd., and R. J. Alpe, 
20,067. Apparatus for Currine Cu 


20,069. Keerinc Meat Fress, G. Bonnella, Glasgow. 

20,070. Leak Stopper, J. P. Cribb, Southsea. 

20,071. Rotary Pump Cyiinpers, F. Long, London. 

20,072. CycLe Bearinos, A. T. Andrews, Birmingham. 

20,073. Lame Curmyeys, 8. Kempner, Manchester. 

20,074. Pitz Cores, A. A. Raymond and W. L. Ross, 
London. 

20,075. BicyoLe Brake, P. Oldfield and J. and A. 
Sharp, Bradford. 

20,076. Sicuts for Guns, J. G. Susman, Healing, Lin- 
colnshire, 

20,077. Se.r-curtinc Ree, D. Lewis and R. Allen, 
Pontypridd. 

20,078. BaLL-RoLLER Bicycie Cuary, 8. Roberts, 


Tipton. 
oe. Tire for Bicycies and Venicies, D. Edwards, 
ver 
20,080. RinG-sprnninG Frame, P. Bazin, Manchester. 
20,081. Hyprautic Press, A. J. and J. Tonge, jun., 
Keighley. 
20,082. Treatina Licutine O1ns, J. McKee, Glasgow. 
20,088. Orn Lamps, T. Mitchell, Glasgow. 
20,084. Wee. Tires, G. Lawson, jun., Glasgow. 
20,085. Rartway Cuarrs, T. Mitchell, G Ow. 
20,086. Fotpina Screen, F. L. Bartelt, Keynsham, 
Somerset. 
20,087. VenicLe Wueets, W. Wall, Bradford. 
20,088. VeLocirepEs, R. Hoyle and F. Holland, Man- 


chester. 

20,089. Device for DisPLAYING ADVERTISEMENTS, L. Elie, 
London. 

20,090. Foo-stena.s. A. E. Blondel, London. 

20,091. PyzumaTic WHEEL Rims, W. H. Sewell, Glas- 


gow. 

20,092. ELecrric Lamps, T. W. Allan and A. G. Adam- 
son, Glasgow. 

20,098. Movinc Drawers, M. Gill, Milltown, Co. 
Dublin. 

ne Barometers, T. Horton, Rednal, Worcester- 


re. 
Se Sees Payne Vioiins, E. Schramm, 
mdon. 

20,096. PREVENTING BALLOoNING in SPINNING-FRAMES, 
J. Deveney, London. 

20,097. Packinc Rags, D. Oxley and G. H. Gale, 
London. 

20,098. Cycte CHarns, H. and T. Walker and 8. Gold- 
thorpe, London. 

20,099. PickER- cHECKER for Looms, J. Pickthall, 
Londo: 

20,100. 
Lo 


ndon. 

20,101. Securnine Tires to Wuer.s, W. Langbridge, 
mdon. 

20,102. Powpgzr Porr and Howper, A. Auerbach, 


mn. 
LE for Boots and Sos, J. F. Bascom, 


ndon. 
20,103. ManvuracturING Matt Liquors, T. Hyatt, 
ndon. 
20,104. SHavine Bru:ues, A. Watkins, London. 
20,105. Moron Carriaces and Venicues, J. Wilson, 


mdon. 
20,106. Exastic Tires for Waeexs, A. Nichol, London. 
20,107. Matt for ALE Purposes, R. 8. Kauffmann, 


London. 

20,108. GeTTING VeHIcLes on Tramways, A. and W. 
Watkinson, Manchester. 

20,109. Keepina Cycie Cuarns in Position, T. Evans, 


20,110. ‘Dativaame Coat in Hoves of Suips, C. Long, 
20,111, a or Latcues and Keys, W. Cockroft, 
£0,112. Teneaiinns for Tr.T1nc Giasses, H. C. Packham, 
20,118. —— - Links for Surrt-currs, T. Peel, 
20,114. , Motors, P. C. N. Pederson, 


mdon. 
20,115. Srergoscopic Camera, A. J. Boult.—(P. 
Molinari, Italy.) 
20,116. InreRNaL CompustTion Enornes, C. E. Cail, 


London. 
20,117. Wes Printinc Macuoves, R. C. Annand, 


mdon. 

20,118. Drivinc-cear of VeLocipepss, A. Mniszewski, 
London. 

20,119. StartTine Races, H. Crossley, London. 

20,120. GaLitertes for Gas Giopes, W. T. Sugg, 
London. 

20,121. Rusper Tips for Pencixs, A. 8. King, London. 

20,122. Drivinc CHains for Cycues, L. G. P. Thring, 
London. 

£0,123. Mup Ciimps for Traction Enornegs, 8. Graham, 
London. 

20,124. Pepat for VeLocipepes, W. Radford and W. T. 
Fisher, London. 

20,125. Tanninc Hipzs, J. Mossop, jun., and E. B. 
Garland, London. 

20,126. Dyestorr, O. Imray.—{7The Farlbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

20,127. Bepstgeaps, C. Rutherford, London. 

20,128. Rereatine Fire-aros, O. A. Lange and L. F. 
Born, London. 

20,129. Puzziz, A. P. Negley, London. 

20,130. Typewriters, P. B. W. Kershaw, London. 

20,131. Typewriters, P. B. W. Kershaw, London. 

—, TRANSCRIBING MecuanisM, P. B. W. Kershaw, 

mdon. 

20,133. ANALysine Sions, P. B. W. Kershaw, London. 

20,134. Tanninc Apparatus, H. Sefton-Jones.—(Z. 
Bardon, France.) 

20,135. Hyprocarson Locomotives, G. C. Dymond.— 
(F. Diirr, Germany.) 

20,136. Curr-FrasTENER, M. G. Buckler, Liverpool. 

20,187. Gym~astic APPLIANCE, J. G. Webb, London. 

20,188. Cans for Tosacco, G. Hutchin and W. Con- 
stable, Liverpool. 

20,139. Ink Hoxper, F. J. Kling, Liverpool. 

20,140. RevoLusLe Muytature Diorama, J. Kauff- 
mann, Liverpool. 

20,141. Notsetess Door Burrers, E. O. Beyer, 


mdon. 
£0,142. Suppiyine Carsipe of Catcium, F. A. Kieffer, 


mdon. 

20,143. Mupcuarp for Cycrzs, H. W. Dover and P. 
Phipps, London. 

20,144. Lrrnocrapuic Macurne, J. C. Halligan and J. 

Ferguson, London. 

20,145. AccumuLaTor Prates, A. Lehmann and A. 

Mann, London. 

20,146. Stirrup, J. Macphail, 

20,147. Wert Suppty, A. J. 

Onited States.) 


London. 
Boult.(P. W. Stevens, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette, 


682,180. Drepcine Macuiyeg, J. 8. Danens, Carver, 
Minn.—Filed July 20th, 1896. 

Claim.—(1) The combination with a dredging ma- 
chine, of a cylindrical force-pump secured to one side 
thereof, a shaft rotatably mounted therein, a spirally 
arranged blade on said shaft, a chute leading into the 
upper of end said pump casing for admitting dred 

to the interior of said casing, a pump for forcing water 
to the interior of said casing, means for rotating said 
shaft, a discharge spout upon the lower end of said 
casing, and a pipe leadin; m said —_— to the shore, 
substantially as and for the pu! escribed. (2) In 
a device of the character set forth, the combination 
with a dredging machine and a force pump for dis- 
charging the dredgings from said machine, of a pipe 
connected to the lower end of said pump, made up of 
a series of sections, bands of leather and draw- 








for connecting said sections together, laterally-extend- 


eS 
—=—: 


ing wooden arms on said pipe, and an 
bracing rods secured to the sides of tala pipe eases 











arms 
the same are adapted to float upon the surface of 
water, substantially as and for the purpose described, 


582,269, ARMATURE For DyNAMO-ELECTRIC MAcutneg 
B. P. Clark, New York, N.¥.—Filed July 16th, 1g0¢° 
Claim.—An armature core for dynamo - electrig 
machines and motors, built up of sections each of 
which is composed of iron plates or punchings having 





the general shape of the letter H with one of its sj 

removed, the said plates being in tiers or piles at 
arranged in the section with their side pieces alter. 
nately to the right and left and with their cross-pieces 
overlapping each other, substantially as described, 


582,416. Steam Boirer, J. B. Friend, Wellington 
New Zealand.— Filed Janwaa y 22nd, 1:97, ies: 
Claim.—{1) In combination in a boiler, a coniey 
flue extending ae the eame, a conical water-tube 
h within the flue, the smoke-box at the large end of 
the flue, the fire-tubes extending from said smoke. 
box through the upper part of the boiler to the 





chimney and the connections between the conical 
water-tube and the upper and lower water-spaces of 
the boiler, substantially as described. (2) In combina. 
tion, the flue extending through the boiler, the smoke- 
box within the boiler at one end of the flue, the water. 
tube let in through the wall of the boiler and through 
the smoke-box, and the ring A about the water-tube 
and between the smoke-box and the boiler shell, sub- 
stantially as described. 


582,472, Means ror Propucine Tupes By Ro.ivo, 
P. Hesse, Ieerlihn, Germany.— Filed July 10th, 1896, 
Claim.—{1) In rolling mills the combination of a 
frame having an internal bearing, a hollow shaft 
—. and a work-receiving sleeve 

adapted to operate in the hollow shaft, a series of 
rollers having shafts provided with sleeves and ball- 
and-socket joints connecting same with the frame, 
and means for adjusting the ball-and-socket joints, 
substantially as set forth. (2) In rolling mills the 
combination of a frame having an inner bearing, a 
hollow main shaft adapted to operate in said bearing, 
a work-receiving sleeve arranged within said shaft, 
a series of rollers having adjustable sleeve bearings 
as described, the main shaft provided with a gear 
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wheel having teeth connected therewith by swivel 
joints as described, and the roller shafts provided 
with ada) to be driven by the gear wheel 
of the main shaft as set forth. (8) In a roliing mill 
the combination of a frame vided with a central 
, & hollow shaft fitted in said bearing and a 
sleeve adapted to operate in the hollow shaft, a lever 
connected with the sleeve and a spring actuated push 
bar, with means substantially as described for operating 
the push bar in opposition to its s: g and a series of 
rollers adapted to operate around the central bearing, 
substantially as set forth. (4) In combination with 
the rolling mill frame and the movable disc, provided 
vely with pins and slots as described, the 


r 
roller 5 having sleeves, the ball-and-socket joints con- 
n the said sleeves with the frame and disc, as 
set for positions of the rollers 


so that the relative 
may changed with to the axis of the 
machine, substantially as and for the purpose spec- 





fied, 
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yODERN JAPAN. —INDUSTRIAL AND 
SCIENTIFIC. 
[From our Special Commissioner.] 
1X.-THE REPRESENTATIVES OF FOREIGN ENGINEERING 
Toxyo, August 7th. 

In the first article of this series I dealt with the business 
relations between the Japanese and their foreign con- 
tractors. There is another and important business 
matter from the point of view of the manufacturer, and 
that is the manner in which he is represented out here. 
Japanese business is regulated in so strange a fashion 
that the conditions with regard to representatives in other 
countries do not necessarily apply here. I think I have 
already mentioned that the Government work, which is 
the work most worth having from the point of view of 
the manufacturing engineer, is nearly all in the hands 
ofa small clique of wealthy Japanese merchants, who 
have had sufficient influence to cause the necessary laws 
to be passed to keep the work exclusively in their 
hands. Battleships and certain other war material are 
exempted from this ring, but otherwise it is extremely 
complete. ; : 

At the first glance it would not appear that this 
business would be so restricted, for the law nominally 
allows any Japanese firm to compete for the Government 
contracts, and on the face of it it seemed that the object 
of this legislation was merely to exclude the foreign firms 
from competition. But the law is hemmed round with so 
many provisions that it is impossible for any but a few 
very strong Japanese firms to fulfil the conditions. 
These conditions provide that the firm shall have been 
carrying on a certain class of business for a certain length 

of time, and must have been paying a certain and very 

igh amount of income tax during that time. So far 
there is nothing out of the way, as of course, the Govern- 
ment wish to protect themselves from dealing with bogus 
frms. But what knocks many of the smaller firms out of 
time, is the condition that whenever they tender they 
must deposit sums of money equal to 5 per cent. of the 
total amount, and in event of an order they must 
practically double this sum. Finally, as if this were not 
severe enough, they must be prepared to lose all that 
money in event of any small technical hitch occurring 
between them and the manufacturer, which may delay 
delivery or otherwise violate the wording of the contract ; 
and this even in cases where it is utterly impossible for 
them to foresee such a catastrophe. Thus it is that 
practically all the Government work for Japan is handled 

by certain firms the number of which could easily be 
counted on the fingers of one hand. It would therefore 
seem that it is these few merchant firms who are the 
people whom the manufacturer should see, and come to 
an arrangement with, in order to secure Government 
work, Such, no doubt, is the case up to a certain point, 
but it should be remembered that the merchant here is 
supposed theoretically to have no voice whatever in the 
matter as to who is to supply the machines or materials. 
The Government hand to the merchant a specification 
with one or a number of makers’ names attached, and he 
gets an estimate through his London house from all the 
makers named. The same routine is followed by the 
other merchants, and assuming that the makers quote 
them all alike, the merchant who cuts his margin of 
profit down to the lowest, thereby putting in the lowest 
price, gets the order. 

But it often happens that the makers, for one 
reason or another, do not treat them on the same basis, 
for being unacquainted with with the conditions of the order 
they may imagine that one merchant can do more to 
help them than another. This is not so, at that late stage 
of affairs, at all events ; for by the time the inquiry reaches 
London the conditions of the order are fixed hard and fast 
atthisend. The way in which the merchant can help the 
manufacturer if he feels inclined to do so, is by using his 
influence toget the name of the manufacturer in question 
on the list of the makers who are to be asked to quote 
whenever anything in his particular line is asked for. 
But a merchant has no particular reason to do this for 
4 firm unless he can get some better terms than the 
other merchant, and so ensure the order passing through 
hishands. But when the other merchants find that they 
are continually underquoted by one of their competitors, 
it does not take them long to see that there is a Compact 
between that firm and the manufacturer. Their policy 
of retaliation is simple. They do not bother to try and 
get that manufacturer’s name removed, if there is any 
difficulty about it, but they take care to get the names of 
other and preferably cheaper makers on the lists in com- 
petition with him. Ifthey can succeed in doing so, they 
effectually stop any orders going to the objectionable 

As I inferred above, the few merchant firms who 
can quote for this work have all plenty of money, and as 
4 consequence plenty of influence, and it is safe to say 
that in nine cases out of ten, as specifications are 
managed out here at present, they can rake up if they 
Wish irrespective of the merits of the manufac- 
turer, that which will effectually boycott an individual 

er. 

The merchants as a rule do not care about holding sole 
agencies for manufacturers, as in a general way it would 
tie their hands too much. Nor would it pay English 

mms to give their sole agency to one of these merchants, 
48 all the others would at once begin to work against him 
he the effectual manner above described. There are, 
Jowever, two exceptions to this rule. The first of these 
ig the manufacturer who turns out specialities against 
which there is no competition. Such an individual could 
not possibly do better than come to terms with one or 
other of the big merchants and give them his sole agency 

he can get an assurance that his specialities will be 
Properly pushed. 

The other case in which a merchant can be taken on 
48 a sole agent to advantage is when a manufacturer 





turns out the worst class of rubbish, which from its very 
cheapness will defy competition. For as long as his 
merchant agent can force his name on to the Government 
lists this low-class manufacturer is sure to obtain the 
orders until one of the other merchants finds a cheaper 
man or the users have got tired of buying his goods. 

To the credit of the Japanese merchants, it must be 
said that they do not all encourage the cheap maker, but 
it stands to reason that when they are put to such a close 
competition they should sometimes try to get the name 
of a squeezeable manufacturer on the list. In a general 
way, then, the merchant is not a suitable representative 
here, and then comes the question as to who would be 
the right man to appoint. 

Many of our English engineering firms having had it 
continually drummed into their heads that a Japanese is 
without business integrity—which, by the way, is a gross 
libel—thic k that their salvation lies in giving their agenc 
to a foreiga firm in a treaty port. It does not muc 
matter who that firm may be, as long as it has the word 
‘*merchant” or “‘ commission agent” on its letter paper. 
The “ firm” may be an exporter of silk, or keep a hat shop, 
orlet out bicycles. Hemay, in fact, be an excellent man— 
perhaps even an excellent business man—but the chances 
are he will not be of the faintest use to a first-class 
engineering firm as an agent. To such a man it does not 
matter how many engineering agencies he takes up, and 
his not knowing how to work them matters little to him. 
A few orders will perhaps now and then come his way, 
and he can make his commission on them. He will 
employ a low-class Japanese to tout for him on commis- 
sion, and though this man will hardly be received in 
many places, still he may or may not get an order sooner 
or later. But the treaty port merchant will not trouble 
himself about the negotiation, nor will he take any risk. 
For, in the first place, he knows nothing about the 
machinery he is to sell, nor is he sure that he is ordering 
what is wanted. So he very naturally wants all the 
money beforehand, or enough of it to cover him in the 
event of the goods being left on his hands. One cannot 
blame him for this caution; but I am merely pointing 
out that he is not the right man to represent an English 
manufacturing engineer. Of course there are certain 
treaty-port firms who have more or less of an experience 
in machinery and so on, and who lay themselves out con- 
scientiously to work this business, but they are extremely 
few and far between. 

Another great mistake made by our manufacturers is 
to give a sort of roving commission to irresponsible 
individuals to sell their machines on commission here. 
A man who is coming to Japan on other business, and 
writes to a manufacturer to know if while he is there he 
can represent that firm, in many cases receives a reply 
from the manufacturer to the effect that he cannot give 
him a sole agency but that he will pay him a commis- 
sion on anything he may sell for him. This is not a 
good policy for securing Japanese trade. Such a man 
will call on the merchants, and state that he represents the 
firm in question, and after the merchants have taken a 
certain amount of trouble with him, they will find out 
that he has no more special knowledge of the subject 
than they have, and that he is powerless to estimate 
properly or give them detailed particulars. Then they 
find out he is merely an irresponsible “free lance.” It is 
the repeated visits of these gentlemen which cause the 
merchants to doubt the credentials of the bond fide and 
competent representative who is sent out to Japan by 
the manufacturer for the purpose of helping them to 
understand the specialities of their firm, and to facilitate 
a mutual business. 

Speaking generally, Tokyo is the only place in which 
the representative of an engineering firm should have his 
headquarters, for it is there that the Japanese business 
people are to be found. To be a “ treaty-port foreigner ” 
is a stigma in the eyes of the Japanese, and they will not 
deal with him if they can possibly avoid it. It is almost 
a foregone conclusion that a Yokohama man, however 
good he may be, will be blackballed at the Tokyo Club, 
which is a mixed Japanese and foreign institution. Assum- 
ing that a firm has a representative in Japan, it is essen- 
tial that he should be in a position to quote the merchants 
here the same terms that his firm in England would quote 
the London representatives of the Japanese merchants. 
There should also be a distinct understanding that he 
does not work inst the merchants. Such a man will 
not have to handle the money, and so will have to take 
no risk. His commission, therefore, need not be large, 
especially if he is on salary, too. But his business is to 
get the books and particulars of his firm into the proper 
hands, and let the business find its way home auto- 
matically through any of the complicated channels which 
Japanese red-tapeism just now renders necessary. 

As examples of the ludicrous manner in which engineer- 
ing agencies are sometimes handled out here, I would 
mention that I know of a well-known firm of battleship 
builders in Great Britain whose interests are in the 
hands of an excellent treaty port firm, who know 
nothing whatever about ships, and who until recently 
sublet the negotiation part of the business to a Tokyo 
tobacco merchant. This gentleman knows, perhaps, no 
less, but certainly no more than they do. Naturally 
that firm has never received an order, and is not likely 
to do so, for the worthy tobacconist would certainly 
never be received by any of the people who have to do 
with the ordering of ships, and he would not know how 
to talk to them if they did see him. It is said that all 
the warship business is worked at the other end, and so 
it is with the final negotiation. But there is a very great 
deal of the preliminary work to be done here by a man 
who understands his business and can see the right 
— 

The high official Japanese are essentially gentlemen, 
and they appreciate having to do with a gentlemanly repre- 
sentative. They are essentially observant, and quickly 
see whether a man understands his business or not. 
Another shipbuilding firm have as agent one of those 
companies in England who seem re in everything 





which is made of metal, ard issue enormous catalogues 
containing every type of machine under the sun. The 
Japanese sub-agent of this firm is a sort of ironmonger, 
and it is to him that they look for the technical negotia- 
tion with the Government. He runs no risk of showing 
his complete ignorance on the subject, from the fact that 
he will never be applied to for advice. And, while his 
firm is well known here, it is openly stated that they will 
never get an order. 

Referring, again, to the question of the irresponsible 
individuals who call themeelves representatives, in the 
hope of getting a commission on something some day, I 
constantly meet men of this sort who tell me that they 
represent firms with whose accredited agents I am well 
acquainted. There were at least three different men 
here at one time, who told me they were the sole agents 
for the same firm of locomotive builders, and four who 
said they held a similar mandate from a single portable- 
engine maker. 

As I said before, the position of a real representative 
with regard to the merchants is a very difficult and 
delicate one. If he is merely passing through the 
country the merchants, while receiving him courteously, 
doubt his credentials, and if he stops here any length of 
time they mistrust his motives, and think that he is sure 
in the long run to work against them and try to do direct 
trade. Therefore unusual tact and diplomacy are wanted 
in the man who is to represent English engineering firms 
in Japan, and the greatest care should consequently be 
taken in his selection. 








THE OCEANIC. 





Tur coming White Star liner Oceanic now begins to 
assume skeleton form on the slipway in the yard of Messrs. 
Harland and Wolff at Queen’s Island, Belfast. The frame- 
work and deep-plate keelsons or “ longitudinals,” bracket 
floors, &c., forming the cellular double bottom, have been 
erected throughout,and a start is being made with theerection 
of the side frames, which have, of course, in the meantime 
been turned and set to their respective curvature and level, 
and otherwise prepared for erection in place. 

The laying of the keel proper, which is of the solid-bar type, 
and 18in. py 3gin., but laid on its flat instead of being 
vertical, as is ordinarily the case, was begun early in February 
this year, and it is the builders’ intention to have the great 
vessel ready for launching in January next. The creation, 
in less than twelve months, of this leviathan ship of over 
17,000 tons gross measurement, and of 704ft. length—25ft. 
longer than the renowned and lamented Great Eastern, and 
65ft. greater than any vessel either afloat or in course of con- 
struction—will certainly make a notable record in ship- 

ard celerity, although in a way approached by the 
building of the battleships Magnificent and Majestic in the 
dockyards several years ago. 

Owing to the abnormal length of the Oceanic the builders 
have had to borrow, so to speak, from, and usurp the natural 

rerogatives of, the tidal waters to which the vessel will 

y-and-by be consigned. In other words, they have had to 

extend the building berth far beyond and below high-water 
mark, and this has been accomplished by forming an immense 
cofferdam of heavy sheet piling around the extreme end of 
the berth, and inwards along the sides to some considerable 
distance beyond high-water mark. With the water thus 
excluded—and with pumps at hand for draining purposes 
in the event of any leak—work has proceeded on the aft 
end of the big ship at all stateseof the tide, and at a level 
considerably below that of the excluded waters, A similar 
expedient was noticed by the members of the Institution of 
Naval Architects on the occasion of their visit to Germany 
last year in connection with the large North German Lloyd’s 
liner building at the Vulcan Company’s Works, Stettin. Of 
course it is not implied that our Teutonic neighbours, and 
energetic competitors in shipbuilding, were in this matter 
‘“‘ showing the way ” to Belfast. There have been many other 
previous instances of the employment of cofferdams to eke 
out the building berths of shipyards. 

For the hoisting and transport of the materials used in 
the construction of the Oceanic, and to some extent the 
transport and holding up to their work of drilling, rivet- 
ing, and other tools, a special arrangement of overhead 
travelling crane has been adopted. Along each side of the 
berth for its whole length, and clear of the ship's side, 
low walls of concrete, well founded below ground, have been 
built, and these support bearers, which in turn carry a gantry 
spanning the whole width of the ship at a height which will be 
well above the topmost deck. The gantry wili carry hydraulic 
gear for hoisting purposes and for longitudinal and transverse 
travel over the ship. The bearers, gantry, and other struc- 
tural iron work connected with this immense and powerful 
appliance have all been supplied and erected by Messrs. Arroll 
Brothers, of Glasgow, while all the hydraulic gear itself is 
from the works of Messrs. Fielding and Platt, of Gloucester. 

These and other special provisions in the way of heavy 
working plant which have had to be made to cope with the 
rapid construction of this modern greyhound, have, as one 
may easily understand, gntailed an enormous outlay on the 
part of the builders. The reward, however, may be ample 
in the way of commissions to build vessels of equal or still 
greater dimensions and power in the future. 

In respect of power and speed the coming Oceanic is not to 
be the startling record breaker which an interested public 
would fain have made her before the official description of 
her by the White Star Company was communicated to the 
Press some months ago. She will not have the triple 
screws, nor steam at twenty-seven knots, as at first 
reported, but for staunchness, safety, and luxury, she will be 
even ahead of any of her predecessors, and for speed she will 
not be very much behind any of them. The aim, in other 
words, is to give the vessel a sea speed of 21 knots, or one 
knot in excess of the 20-knot Teutonic and Majestic, of 
which magnificent vessels she is, in fact, to be an enlarged 
reproduction. ‘ 

In the matter of coal endurance the power of the Oceanic 
will be most exceptional, a circumstance which will render 
her of immense value as a transport ship for our troops, or as 
an armed cruiser. In case of need she will be able to steam 
23,400 knots at 12 knots per hour, or practically round the 
world without coaling. The Oceanic’s advent on the ocean 
next year some time will be an event provocative of the 
keenest interest on the part of the maritime communities cf 
both the old and the new worlds. 
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THE CYCLES OF GAS AND OIL ENGINES. 
By Mr, Jamgs D, Roots, 

No. IL. | 

Ropgrt Street may fairly be described as the originator | 


of the internal combustion engine, since in his patent we | 
have the first description of a practical and workable | 


| 
| 
| 


engine. 
It is entitled ‘Method to produce an inflammable) —- —=——/ / / | 
vapour force by means of liquid air, fire, and flame, for ed 


communicating motion to engines, pumps, and machinery ;” 


| produced by a Rhumkorff coil at the igniter J. The 
explosion pressure rises to about 85 Ib. per square inch ; 
the piston is driven to the end of the stroke, at which 


RA ria 
LENOIR INN 
//) SS 


point the pressure 
has fallen to about 
7 lb. per square 
inch above atmos- 
phere. The exhaust 
slide H then opens 
the port D, and on 
the return stroke 


is dated May 7th, 1794, and numbered 1983. It is on | the products of combustion are displaced from the cylinder 


similar lines to most of the following engines on this | UP 
cycle, except that the piston is connected to a beam | slide G, and the 
| excentric H1 on 


Fig 2. | 
g | the other side of 


ea 


to the dead point of the return stroke, whereupon the 
cycle commences again. The excentric G1 works the 


s\ Fig.J. 
} aed 





\ 








Srrest a | the engine works 

a | the exhaust slide 

ia | H. J is the elec- 

tric igniter atthe 

if | other end of the 

ze cylinder. The 

{| I | same operations 
| Nia 4 | take place at the 


i | other end of the 

[Tal | cylinder A2. The 

WAT | indicator card, 

| Fig. 4, is from 

insteadfof toa crank. It is a non-compression engine of | a Lenoir engine. 

type 1. The illustration accompanying the specification |The diagram, 

is a mere sketch—Fig. 2—but the description not only of | Fig. 5, further 

the construction of the engine, but also of its working, is| explains this 
very clear and concise. I cannot do better than quote | cycle. 

this part of the specification : | 


™ 













“, 
by 


Second Stroke 


“e, 
L*e Explosio" 






eo 


eg 


Lenoir Cycle 


We now come to Type 2 of Class 1. 


The earliest 


‘A, an iron cylinder; B, a solid iron piston made to | engine of this cycle is Samuel Brown's. There are two 
fit cylinder ; D, a strong frame in which the cylinder is | patents, the one, No. 4874, dated December 4th, 1823, 


Fig. J 





* Tae Evcyrter® Lenoir 


Sryayt Sc. 


the rocking beam D. EE are valves sliding upon 

piston-rods, and suspended from the rocking beams } the 
chains F F, passing over wheels attached to the » a ; 
spring G. is the connecting-rod transmittip th 
motion of the rocking beam to the crank-shaft I ¢ ~ 
the fly-wheel. J is a rod connected to the rocking ba’ 
D, transmitting motion to a second rocking beam ke 
means of the tappets J;andJ,. The ends of the rock y 
beam K operate the slide valves L L, which open Ing 
close the ports M M. N is the gas reservoir or eae 
supplying the nozzles O O inside the cylinder, ang the 
pilot light burners P P outside the ports M M. 
end of the rod J operates the pump Q in the wale 





| outward fitted in the piston covers or valves E; 
| are two in each. Water stands in the cylinders 


tank Q,, which pumps water into the jackets, E 
are small mushroom relief valves opening upward and 
there 
to the 


| level of the top of the pipes R R; any excess flows back 


| chamber N controls the sup 
| the nozzles O O, inside the cylinders. 


into the tank Q; by these pipes. The slide N, in th, 
ply to the gas pipes feeding 
The burners pp 


| remain alight during the running of the engine, The 


| movement of the 


ide N is effected by the tube §, 


| containing mercury to act as a governor; the tube § i, 
| oscillated on the centre S, by the tappets TT on tj, 


rod J. As the action in both cylinders is alike, what follow, 
| applies to both equally. Assuming the piston to be at the 
| top of the poss 

| we are considering the right-hand cylinder only), 


er, as itis in the right-hand cylinde 


| burners P P are lighted, the fly-wheel is turned and the 
| piston on the right of Fig. 6 descends; the tappet j, 


when the piston is nearly at the bottom, strikes the bean 
K, moves the slide L, opens the port M, and lights the 
gas at the nozzle O inside the cylinder; this continues j) 
| burn, the valve E being open. The piston ascends op 
the up-stroke, the combustion continues, and when the 
piston is near the top of the stroke the tappet J 
| strikes the beam K, which closes the valve M, and the 
| pump Q causes the water to overflow from the jacket op 
| to the ascending piston, and at the same time the piston-roj 
| guide closes the valve E by stretching the spring G. The 
| vacuum produced by the cooling of the products of com. 
| bustion in the cylinder drives down the piston until the pres. 
| sure within nearly equals the atmospheric, when the spring 
| pulls up the valve E and the continued descent of the 
piston forces out the remaining products. The slide |, 
again opens the port M, the rocking tube § again opens 
the slide N,, and the cycle recommences. 
Although Street was the first inventor and maker of 





| practical gas engine, yet this engine of 8. Brown isthe 
| first gas engine, in spite of its complication, that was 
| an industrial and continuous working mechanical success, 
| A number were made and worked very successfully for 


many years; they were used chiefly for pumping, ani 
propelling boats and barges. See Mechanics’ Magazine, 
| vol. ii., page 360 and 386, and vol. iv., pages 19 and 167. 
| Although I have placed Brown’s engine as the first 
|in Class 1, type 2, its chief and leading idea being 
| the working by the pressure of the atmosphere, owing 
|to the vacuum created in the cylinder, yet a close 
examination of the construction of the engine shows that 


suspended ; E, a stove to keep the bottom of the cylinder | and the second, containing improvements upon the first, | there was more or less continuous combustion during 
hot; F, a counter-sunk touch-hole, and near the bottom | No. 5850, April 25th, 1826. Fig. 6 is taken from the 


of the cylinder. 
heated, pour a small quantity of spirits of tar or turpen- 
tine into the funnel, which falls on the hot part of the 
cylinder, and instantly the liquid is converted into an | 
inflammable vapour; at the same moment raise the | 
piston by means of the lever G, which sucks in the | 
external condensed air, and also raises a light to the | 
touch-hole, the confined vapour takes fire similar to gun- 
powder, and by the combined power of inflammable and | 
rarefied air thus incorporated together, forces the piston 
B up the frame, and also raises with it the long shaft K, 
which descends with the piston to the bottom, and works 
the pump or other machinery at the opposite end at L. | 
The two sides of the frame—Fig. 2—are made 
hollow, like a groove, to guide the piston in its return | 
into the cylinder; the same operation continued, a con- 
stant motion is communicated.” 
Tt will be seen that here are the main points as to | 
construction and working of the subsequent engines upon | 
this cycle that afterwards achieved success. The piston 
at the commencement of the cycle draws in a charge of 
air to mix with the vapour of the spirit previously injected 
for a portion of the stroke; flame is then drawn into the 
cylinder to ignite it, the piston is driven out by the | 
resulting explosion, and during the return or in-stroke of | 
the piston the products of the combustion are displaced | 
from the cylinder, when the cycle commences again. 
It will be noted that this is the same process for | 
vaporisation, though in a much cruder form, that has | 
been adopted at the present day in some oil engines | 
upon the two-revolution or de iedine cycle, viz., the | 
dropping the fuel fluid upon a hot surface of metal | 
within the cylinder to vaporise and ignite it. 
In 1860 the Lenoir engine was produced in France. | 
On the 8th February of the same year Lenoir took | 
out a patent in this country, numbered 835, and en- 
titled “‘ Improvements in obtaining motive power and in the 
machinery or apparatus employed therein.” The Lenoir 
engine was undoubtedly the first engine that was com- 
mercially a success; it sold in considerable numbers. 
Fig. 3 is a sectional plan taken from the patent drawing; | 
it very much resembles the steam engine of that time. | 
A is the cylinder, B the piston; G is the admission slide, | 
and H is the exhaust slide. It is double acting, explo- | 
sions taking place on both sides of the piston. Assuming | 
that it commences to move from the position shown, air | 
is first drawn into the cylinder end A1, and then air and gas 
are drawn through the slide G, the gas from the port T | 
and gas-cock R to the same end Al, the piston-rod end ofthe | 
cylinder, through the port C. This admission of the 
working charge is continued for about one half of the 


a 


As soon as the bottom is sufficiently | earlier of the two patents. 


AA are the cylinders, B B 


Fig. 6. 
Brown. 1823. 





| that part ofthe working stroke prior to the production 
of the vacuum, the flame burning from the jet or nozzle 
in the cylinder. It has 
not been placed under 
Class 3, Type 10, for the 
reason stated. 

The best known and 
most successful engine of 
this class and type is that 
invented by Langen and 
wi Otto, the patent in this 
country being dated Feb- 
ruary 12th, 1866, and 
numbered 434. Fig. 7 
illustrates this engine. It 
was excessively — but 
it was economical; it 
consumed far less gas than 
any engine preceding 
it. It was, however, of 4 
very similar construction 
to Barsanti and Mat 
teucci’s engine, which 
appeared in 1861; the 
cycle was precisely the 
same, but it had an ad- 
vantage in having flame 
instead of electric ign: 
tion; they were both free 
piston engines. The Lan- 
gen and Otto was coll- 
mercially successful, while 
the Barsanti and Mat- 
teucci was not. ‘The 
Langen and Otto is still 
occasionally to be found 
doing regular work even 
in this country. I know 
of one that does its daily 
work satisfactorily to its 
owner; and after many 
years of service the owne!, 
when I last saw him, had 
no intention of replacing 
it by a compression 
engine, in spite of its 
noisiness. 

In the Langen and Otto 
engine the power of the 
explosion is not trans 
mitted to the shaft. The 
pressure produced by the 





stroke, at which point the pressure in the cylinder is below | the jackets open at the top between A and B to allow| explosion throws upward in the cylinder a free pistor 


the atmospheric, see Fig.4. Theslide then closes the portor | water to overflow into the working cylinder A from the| i.e., a piston not connected to the shaft durin 
channel C, and the charge is ignited by an electric spark | jacket. CC are the pistons suspended by chains from| which the explosion is acting upon the piston. 
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having completed the upward stroke due to the explosion 
is then automatically clutch-geared to the shaft, and the 

ower stroke is effected by the atmospheric pressure upon 
the piston during the larger part of the return or instroke. 


Fig. 7. 
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The cycle is as follows :—When the piston B is at the 
lowest position in the cylinder A, the fly-wheel is turned 
by hand, lifting the piston by means of the toothed wheel 
Con the shaft D, which gears into the rack E fixed to the 
piston. The rack moves in the guide F. The raising of 
the piston draws in a charge of gas and air through the 
port G, the slide H being moved to allow it. The port I 
in the slide permits communication between the port G 
and the air inlet port J and the gas supply K. The 
charging continues for about one-tenth the whole stroke 
of the piston; when the piston reaches the position shown 
the slide H opens the port G to the flame pocket L in the 
slide. The pocket is supplied with gas and air just before 
each ignition, and the mixture in the pocket is ignited by 
the burner flame M. The flame from the pocket is drawn 
into the port G, ignites the charge in the cylinder, and 
the piston is thrown up by the explosion. A free upward 
movement is allowed to the rack E by the toothed 
wheel C as it is connected to the crank shaft by a clutch, 
having an equivalent action to that of a ratchet and pawl. 

The quantity of charge drawn into the cylinder is 
adjusted to be only that amount necessary to throw the 
Fig 8 piston to the top of 
ron, “19 ©: the cylinder; any 

1 | excess force there 

may be is taken up 


ad. Otto & Langen 


by a rubber buffer 
R provided to receive 
ak the blow. A vacuum 


is formed in the 
cylinder by the pro- 
longed expansion, 
K and the pressure of 
; the atmosphere on 
¥. the outside of the 


eit bance eee mee 47 e * . 
see 2 piston impels it on 
, =e the return stroke, 
: ; upon which the 
clutch N connects it to the fly-wheel sh The clutch N 
contains wooden rollers, which allow free movement in 
one direction but have a frictional grip in the other. 
The piston continues to descend, giving power until the 
pressure within 














a asunder Fig. 9. 
reaches that of : 
the atmosphere 9 gai “it 












again, when the 
momentum of 
the fly - wheel Lm, 
continues its 
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movement to Dead PhrgS ~~. 
nearly the bot- Paid, ; ‘ Dood. 
tom of the cylin- os gost j 


der, expelli 
the casdaie, 
The fly - wheel : 
momentum a 
commences the 
upstroke of the 
piston, drawing Langen and Ofto, 
in the new charge of gas and air, which is ignited, 
and sagt is repeated. 

The indicator card at Fig. 8—published by Mr. Crossley, 
for which I am indebted to Professor Robinson’s ose 
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“Gas and Petroleum Engines” —shows clearly the action 


of this cycle. Fig. 9 shows the respective lengths of the 
processes of this cycle—not lengths of time, but of 
operations of this cycle. 

With regard to Type 1 of this class—non-compression 
engines deriving their power from the explosion—I do 
not think that any economy, or indeed any improvement, 
is likely to be effected in the future once more to place it 
in the market as a competitor of compression engines. 
This cycle is, I believe, dead as far as motors are con- 
cerned; but it may possibly be used again for some 
special purpose, such as agas hammer. Although, how- 
ever, the atmospheric cycle is practically dead, I think it 
is quite within the range of possibility that a competitor 
of —— engines, on the ground of economy—but not 
on any other ground, for such an engine will always be 
larger and heavier for its power than a compression engine 
—might be devised in the light of our present knowledge 
and of improvements effected in gas engine practice since 
engines of this type were designed. 








THE GREAT CENTRAL RAILWAY AT 
NOTTINGHAM. 


No place traversed by the Great Central Railway will be 
so extensively affected by it as Nottingham. It is simply 
cut in half, whilst an enormous space in the very heart of 
the town has been eaten out for the passenger station. The 
northern suburbs, known as the Forest and Carrington, being 
traversed by a tunnel will not be much altered, but else- 
where the changes made are striking indeed. The tunnel in 
question commences at the east end of the former racecourse, 
below the Forest ridge, and passing beneath Mansfield-road 
ends at Woodborough-road, which forms the northern boun- 
dary of the station site. This area is something like 700 
yards in length, with a breadth from east to west of about 
250 yards at the widest part. It contained the old work- 
house in York-street, the workhouse dispensary, and a 
perfect network of narrow streets and courts much too numer- 
ous and uninteresting to recall by name. The whole stood 
upon the friable sandstone rock which underlies all the older 
parts of the town. This sandstone is being made short work 
of by four steam navvies, working on three different levels 
and getting out an extraordinary amount of stuff every day. 
Right across the centre of the station site goes a temporary 
wooden bridge connecting Burton and Milk-streets, whilst 
Lower Parliament-street is carried over the south end 
in the same manner. The supports for this are virtually 
finished on one side. Between this bridge and Thur- 
land-street the station yard contracts to three lines of 
rail, which diminish to two as they vanish into Thur- 
land-street tunnel. This being at little depth was 
executed as a covered way in arched brickwork. On the 
east the great clearing is bounded by Windsor-street, Clinton- 
street East, and Glasshouse-street, whilst on the other 
side Milton-street, Mansfield-road, and York-street will 
practically form its limits. The station entrance is to be at 
the bottom of Mansfield-road, where Charlotte-street till 
lately branched off, but probably some more houses have 
to come down hereabouts before the station buildings can be 
begun. A better place for the station could not well have 
been found; in fact, the Great Northern has been so much 
impressed with the fact that it intends to join its old ally in 
the use of it and practically abandon its present out-of-the- 
way terminus in London-road. To effect this, on coming out 
of the southern tunnel, extending from Thurland-street to 
Week-day Cross, a short branch will turn off to the left and 
run down with a considerable curve to the Great Northern. 
This junction line is well advanced towards completion, and 
crosses the west end of Narrow Marsh, Malt Mill-lane, and 
Popham-street by girder bridges constructed by the Patent 
Shaft and AxleCompany,of Wednesbury. Betweenthe bridges 
are short lengths of blue-brick arches, five rings thick, of 
about 36ft. span. A bridge over Canal-street is not yet up, 
but one over the canal itself is, whence the viaduct will come 
along the south side of the canal and over a branch of it 
into the Great Northern yard near the gasworks. The canal 
bridge carrying London-road is being rebuilt, and apparently 
lowered to admit of the line crossing over it. 

Returning to the south end of the tunnel last mentiond, 
the Great Central is found to be upon a viaduct of blue-brick 
arches running along the east side of Sussex-street. These 
are of the same span as those on the Great Northern spur 
line. Both Canal-street and the canal have to be crossed 
by this line, as well as the other, by a girder bridge and a 
brick arch respectively, and then comes the heavy piece of 
iron bridging spanning Station-street, the Midland Railway 
yard, and Queen’s-road. The largest span, of course, is over 
the Midland, and has two sets of piers upon that company’s 
property. It passes near the west end of the platforms. 
After Queen’s-road bridge, which is by Messrs. A. Handyside 
and Co., of Derby, come very similar bridges over Crocus, 
Arkwright, and Waterway-streets, all of which are by Messrs. 
Heenan and Froude, of Manchester. Near Conduit-street we 
were informed that there will beastation for the accommodation 
of that populous neighbourhood, The parapets of the viaduct 
are not entirely finished alonghere. Kirke White-street East 
is crossed by a bridge of Messrs. Handyside’s, soon after 
which, still going southwards, the viaduct ceases and exten- 
sive embankments begin. All this part lies in the low fields 
termed The Meadows, and on the right of the line, between 
it and Queen’s-walk, will be the goods station. The sandy 
stuff taken from the site of the passenger station is utilised 
down here to raise the land to the level necessary to secure it 
against the Trent floods. The embankment of the main line 
reaches the river a little below Wilford Bridge, ending with 
an iron span of 70ft. or 80ft. across a rough lane, followed by 
three brick arches, and then the bridge over the Trent. There 
are really two bridges side by side, for a pair of roads each. 
They have each two piersin theriver, of tworoundiron columns, 
and as well as the 70ft. bridge are by Messrs. Heenan and 
Froude. Across the river towards Wilford, seven brick arches 
succeed the bridge, no doubt with a view to allowing the 
amplest room for the extensive floods which arise every few 
years. A temporary wooden bridge carrying a single line of 
rails over the river is still up, but will soon be unnecessary, 
and there is also a temporary line to the Clifton Colliery. 

The foundations for the engine sheds are being got in on the 
east side of the main line embankment, opposite to the goods 
yard in The Meadows. It is fortunate that this place 
requires so much raising, otherwise the amount of spoil on 
hand might have been embarrassingly large. Gasworks for 
lighting the trains are being erected at Haydn-road, and will 
be ready in ample time for the opening of the new line some 
time next year, 


Messrs. Logan and Hemingway are the contractors engaged 
for the Nottingham works and the station site, and have a 
very large staff of men employed in the town. 








HOW A MODEL LOCOMOTIVE WAS MADE. 


WE publish this week illustrations taken from photographs 
of a model of & locomotive belonging to the D 2 class of the 
London, Brighton, and South Coast Railway. This model 
has been built by Dr. J. Bradbury Winter at Brighton, and 
the undertaking has occupied nearly thirteen years. The 
scale is lin. to the foot, and it will readily be understood 
how difficult it must have been to follow out all the minutest 
details on so small a scale. This has, however, been done, 
and in no case has any part been omitted or made too large. 
A few remarks about the work may be of general interest. 
The frames were cut out of sheet steel by drilling holes 
touching one another all round, and then filing to finished 
size, the two frames being held together during the process 
with temporary rivets. They are fixed to the buffer plates 
by angle irons, and the making of angle irons for models 
gives a great deal of trouble if really good results are aimed 
at. If a piece of sheet iron be hammered over to 
right angle, the outside of the angle will be rounded instead 
of sharp, which makes a very weak job, and also looks very 
bad, even if the appearance is improved by reducing the 
outer surfaces by filing or otherwise. The actual bending 
of the metal moreover greatly weakens it. 

The plan adopted in this model was to plane all angle irons 
out of square rods of mild steel, This was usually done in 
lengths of 9in. or 10in., but in a few exceptional cases lengths 
of 26in. were required, which rather increased the difficulty. 
The rod was first carefully straightened, and one surface 
flattened with a file. This surface was then soldered to an 
iron bar—12in. by jin. by 4in.—which was planed up and 
kept for this purpose. 

The bar was then bolted on to the bed of the planing 
machine, and a few cuts converted the square rod into angle 
iron, which could then be unsoldered from the bar and cut to 
the required length. There is a good deal of difficulty in 
bending this angle iron where it has to follow curves, as is 
often the case, but this difficulty was easily overcome by 
soldering a piece of square rod inside the angle iron, and 
thereby temporarily re-converting the angle iron into solid 
square, which can, of course, be bent in any direction with- 
out difficulty ; after bending, the inserted rod is unsoldered. 
The outside angle iron which runs along the whole length of 
the engine, carrying the outer edge of the foot-plate and step, 
was planed out of sheet steel ,°,in. thick. The axle boxes 
consist of an inner box of gun-metal and an outer box of steel, 
the inner one fitting into the outer one which slides in the 
horn blocks. The gun-metal boxes were castings from wooden 
patterns with plaster of Paris cores; in all the castings for 
the model those parts which on account of their shape or 
position could not be cleaned up with a file or in a machine, 
were cast in plaster of Paris moulds, or the recesses and 
hollows were formed by cores of this material which were 
carefully filed to the exact shape; castings made in this way 
were wonderfully clean and smooth. Very little iron was 
used in the model, Bessemer steel being almost invariably 
substituted, and many parts which would be iron castings in 
the real engine were cut out of solid Bessemer steel in the 
model on account of the difficulty in procuring clean iron 
castings of so small a size. 

The steel axle boxes and the horn blocks were made in this 
way from square blocks of steel, almost the whole of the work 
being done with a shaping machine. The springs for the 
leading and trailing wheels are the ordinary laminated springs 
with fifteen leaves, the driving wheels are fitted with spiral 
springs. The crank shaft was a steel forging, the webs being 
forged solid and slotted out by drilling and filing and finally 
finished in the lathe in the same chucking as for the crank 
pins; the method of chucking for this operation was to fix a 
disc of iron like a solid wheel at each end of the crank shaft, 
and mark off centres in these discs corresponding to the throw 
of the cranks and then placing the lathe centres in the points 
thus found. 

Wooden patterns were made for the wheels, which were 
cast in iron, but the result was not quite satisfactory, the 
corners were all rounded, and no amount of filing made the 
ge look really clean. They were therefore discarded, and 

e method just mentioned of cutting out of solid was 
adopted. Discs of Bessemer steel were forged, and these 
were then turned up on their faces to fit templates, and the 
holes were bored. The spokes were then marked out, and 
holes drilled round them, the intervals being chiselled out 
and then finished with a file; more than 700 holes were 
drilled in each wheel for this process of making the spokes, 
and the time occupied in making the six wheels complete was 
a little over 500 hours. However, they well repaid the 
trouble, looking very different from cast iron wheels. Steel 
tires were shrunk on and further fixed in the usual way with 
a screw in each alternate interval between the spokes. The 
wheels were driven on the axles, and no keys were used, this 
being the practice in the Brighton Works. 

The engine has inside cylinders with a common steam 
chest placed between them; the steam pipe divides in the 
smoke-box into two branches, one for each end of the steam 
chest. Part of the exhaust passes upwards to the blast pipe, 
and part is carried downwards to a pipe which runs on each 
side underneath the motion and ash pan to the feed-water in 
the tender, which can be heated by this means. The stuffing- 
boxes for the piston-rods do not project outside the cylinder 
covers, but the covers are of a conical shape inside, which 
makes them sufficiently thick in the centre to contain the 
stuffing-box ; the pistons are dished out to a corresponding 
shape. 

The piston-rods and crossheads being in one piece, a bar 
of steel was taken large enough to make the crosshead, and 
turned down small for the rest of its length to form the rod. 

The top and bottom slide bars are made in one, being 
of channel section, planed out of square steel rod. The 
intermediate rods of the slide valve spindles are turned from 
three different centres, and as these centres are very close 
together only the extreme point of the lathe centres could be 
entered, and great care had to be taken not to drag the work 
out of the lathe, especially as the middle portion of the rod 
is very thin. 

In all cases of split bearings, ¢.g., the connecting-rods, 
excentric straps, &c., the two halves of the bearing were first 
soldered together, and then the hole was bored in the lathe, 
and before unsoldering the bolt holes were also drilled; these 
holes are a considerable length, and there is some danger of 
the drill running out, so that although it may start centrally 





at one end of the bearing it may appear at the other end 
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quite out of the centre; in all cases of this kind the work 
was set up in the slide rest, level and parallel with the lathe 
bed, the work being held as if it were a slide rest tool. A 


with great accuracy. 


The bolts for these bearings are rather long, but all such 
bolts were turned without using the back centre, which is 
‘ery much in the way in small work. The nuts were all | was drilled out of a picce of gin. sheet steel, all the arms 


| difference, especially in drilling harsh steel plate, or in using 
| a spring tool in the lathe or planing machine, when the tool 
| has a very broad cutting edge and cuts in jerks, first glossing 
twist drill was always used, and the work fed up to it with | over the metal and then digging in. In this case turpentine 
the slide rest screw; in this way long holes could be drilled | will enable the tool to get hold of the work and cut perfectly 


smoothly and well. The weigh-bar shaft for the reversing 
gear was a troublesome piece of work. It has three arms, 
one of which is nearly at right angles to the other two. It 














DR. WINTER’S MODEL LOCOMOTIVE 


made separately; it is not a good plan to make them from 
hexsgonal drawn wire, which is the case with the model nuts 
seen in shop windows ; the nuts in this model were all made 
as follows:—A piece of steel wire rather stouter than the 
diameter of the nut was chucked in a universal chuck and a 
tapping hole drilled in it a short distance, making it into a 
tube for, say, gin.; a short piece, slightly more than the depth 


of the nut, was then cut off with a file or saw, the end of the ! 


ENIMNMMMNr 


Fig. 


wire left in the chuck was then turred up square, the hole 
drilled in a little further, and another slice cut off, and so on 


till there were as many slices as nuts required. These slices, | 
| rivets and stays as the real engine, being all set out to scale. 
There are 262 tubes, tin, diameter outside, and made of brass. 


which resemble thick washers, were then tapped and screwed 
on to a mandrel running true in the lathe, and the ends and 
circumference of the washer were 
turned to finished size; the facets 

were then made with a fine file, with ea 
the help of a divided head plate, and 

the edges chamfered off; the facets 

were then polished with emery paper 
glued on to sticks of wood. There are 
many nuts in the model which are 
only j;in. external diameter, and a 
few even smaller; but they all went 
through the regular process, and 





1—DETAILS OF 
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being in the same plane; the shaft was then made hot 
between the arms, and twisted until they were at the correct 
angle; the shaft was then turned and finished in the lathe. 
The pumps for supplying the boiler are gun-metal castings. 
Great care was taken to get the outside correct and clean, 
but they were cast solid, as the inside can all be machined in 
a lathe; and the metal is so thin in the finished job that it 
could scarcely have been sound if it had been cast hollow. 


runs round the roof, forming three sides of a square was 
planed out of a square of sheet steel ,',in. thick, so as to 
avoid having to join the angle iron at the corners, which 
would have made a weak spot. 

The rings for the cab windows were turned from solid gun. 
metal stick, the little screws holding the rings together being 
made from brass wire in. diameter, that Toles the size of 
the heads. The various cocks for the gauge glasses, &,, in 
the cab were turned from the solid, as gun-metal will ‘not 
stand being bent sufficiently sharply. Supposing a cock were 
required with a handle gin. long, a piece of round stick gun. 
metal lin. diameter would have been chucked in a universal] 
chuck, and the plug of the cock turned down thus—(Fig, 2), 

A flat place was 

then filed on the 

stick for about 

fin. along, and 

the filing was 

( then continued 

J until the flat 

place was about 

gin. wide; the 

work was then turned ha‘f a revolution, and another 

very narrow flat place made on the opposite side, 

A slice about jin. thick was then sawn off the stick, having 

of course the plug sticking out of its centre, as in Fig. 2, 

The larger flat place was then soldered on the end of a guit- 

able stick of brass, and this was chucked in an independent 

jaw chuck, and set up till a centre mark in the middle of the 

smaller flat place was running true. The handle of the cock 

was then turned, and it only remained to finish off the 
angle, which was done with a file. 

The screw for the reversing gear was a difficult job on 
accounts of its size, and being a three-threaded screw ; it was 
turned between the centres of the lathe, and, of course, a 
very fine tool and very small cuts had to be used. Through. 
out the model the threads for pipe unions were all chased in 
pe ee many of them being as fine as 100 threads to the 
inch. 

The notion of cutting out of the solid was perhaps carried 
further in the case of the steel covering for the fire-box than 
in any other part of the model. The difficulty of making the 
throat-plate, and the plate covering the back (or, as the 
drivers call it, the front) of the fire-box seemed almost insur- 
mountable, if hammering out of sheet steel was the only 
method available ; and, 1 Roar the each of these plates was 
cut out of a solid block of steel, that for the throat-plate 
being 2in. thick. The finished thickness is jyin. It may 
appear that this was a great labour, but it was straight- 
forward work, and large cuts could be taken, and 
it could be entirely done in the planing machine and 
lathe, so that, as a matter of fact, the throat-plate was 
entirely made in thirty hours, and the back plate in fourteen 
hours, and when done they were absolutely true and sym- 
metrical. This seemed so successful that the steel coverin 
for the dome was made in the same way from a piece of soa 
steel rod, 24in. diameter. The pillars for the cab were diffi- 
cult on account of their length and small diameter. The 
back centre was not used, the method being to pass the steel 
rod from which the pillar was to be made through the hollow 
lathe mandrel, allowing as much to project from the chuck 
as could be turned without the back centre; this portion was 
then turned almost to finished size, the metal was then drawn 
out a little further from the chuck and another portion turned, 
and so on till the whole length of the pillar was roughed out; 
it was then finished with a fine file and emery, a hollow back 
centre being used to steady it during this process. 

The model had reached a sufficiently advanced stage to be 
workable with steam as long ago as 1889, the remaining eight 
years having been spent in making those parts which may be 
termed luxuries, not being essential to the mere working of 
the machinery ; for example, the Westinghouse brake gear 
and donkey pump, pressure gauges, and boiler mountings, 
safety valves, air reversing mechanism, cab, splashers, lagging, 
sanding gear, &c. When all the parts had been made and put 
together, it was necessary to take it all to pieces to thorough! 
clean and polish the bright parts, and paint and varnis 


Fig. 2 


|| the rest. 


REGULATOR 


There is nothing very special to say about the boiler and 
fire-box, as the flanging of plates cannot be learnt from a 
written description. The fire-box has the same number of 
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with a magnifying glass the facets 
can be seen to be aie regular and 
equal. These small nuts took rather 
less time than larger ones, and by the 
time a few hundreds had been made 
they could almost be done with the 


























eyes shut; about ten nuts an hour 
Was an average speed. 

The little pins which are usually 
fitted to bolts to prevent the nuts 
slacking off add very greatly to the 
difficulty in this small work ; hence 
they are almost invariably omitted. 
In this model, however, they are con- 
scientiously put in, in some cases 
being as small as No. 70 on the steel 
wire gauge. The chief difficulty con- 
sists in drilling the holes forthesesmall 
pins,and the easiest way to do it is to have very mild steel for 
the main pin, carefully annealed, use a twist drill, and lubricate 
with turpentine. All thesesmall holes in the model were drilled 
in this way, the drill being fixed in asmall lathe, 3in. centre, 
which was used for ing else. In many kinds of work 

he use of turpentine as a lubricator makes an astonishing 








Fig. 3 


The regulator, Fig. 1, is contained in the dome, and is fisted 
with asmall relief valve, which opens first, and partially equalises 
the pressure on the two sides of the main valve. The cab is 
made of sheet steel ,j,in. thick ; this at first seems very thin, 





but by the time it is all fixed together and stiffened with 
angle iron it becomes perfectly rigid. The angle iron which 


Several different ways of polishing were tried with eme 
and corundum wheels, and with lead discs smeared wit 
emery and oil, or crocus and oil, but finally all these methods 
were given up as producing less good results than could be 
obtained with sticks of wood having emery paper glued on to 
them and used like a file. These sticks were about 10in. 
long by jin. broad, and the coarsest kind-—No. 3 emery 
paper—very b pe removed all file scratches. All surfaces 
were polished with four grades of emery, being finished with 
No.0. In hollow curves and radii a narrow strip of emery 
cloth was laid on the work, which was held in the vice, and 
the cloth was pressed into the hollow to be polished with a 
suitable piece of steel wire of the right diameter ; this could 
be held with the left hand while the right hand drew the 
cloth sharply across the hollow several times. This made a 
very quick and effective polish, much better than could be 
obtained with revolving lead laps covered with emery. 

All the parts that required painting were entirely finished, 
fine lined, and varnished before the model was finally put 
together, with the exception of the foot-plates, which had a 
last coat of varnish afterwards. This greatly increased the 
difficulty of erecting, as great care had to be taken not to 
scratch the surface, but it would not have been possible to 
paint it after it was all together. The erecting occupied 
about 150 hours, a small portable electric light being found 
most useful for the job. It was sometimes necessary to turn 
the engine upside down, and in order to do this an arrange- 
ment was made like the parallel bars used in the gymnasiums. 
The bars were covered with wash-leather to prevent scrach- 
ing, and they supported the foot-plates all along outside the 
splashers ; they were high enough to allow the chimney and 
cab to clear the ground. 

The permanent way deserves notice ; the lines are models 
of the bull-head rails used by the London, Brighton, and 
South Coast Railway, and are of mild steel and polished all 
over. The chairs and fish-plates are also exact copies of the 
latest design used by the Brighton Company. The rails are 
in lengths of 80in., and it did not seem feasible to plane 
them out on account of the difficulty of fixing them flat in 
the planing machine, and there was no milling machine 
available, which might have been a possible way out of the 
difficulty. 

A machine was therefore made, the main features of which 
are shownin the accompanying Fig. 3. A is a flat iron cast- 
ing planed on the top. B is an iron fence bolted on to A; 
pivoted on this fence are two levers carrying wheels on their 
shorter arms, which wheels are pressed downwards by the 
levers, the longer arms of which are pulled by a cord passing 
over @ pulley to a weight. A third lever, seen on the plan, 
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“Tus Enonteca” 


but not showa in the elevation, presses its wheel towards the 
fence. 

The machine was bolted on to the bed of the planing 
machine, and the bed was fixed so that it could not slide. 
A spring tool, shaped like one side of a rail thus—(F'g. 4) 

was fixed in the slide rest, half 
way _ between the two vertical 
wheels, where a notch in the 
fence allowed it to be moved up 
and down. 

A rod of Bessemer steel ,in. 
by ;;in. was then passed along 
the fence, being held tight against 
it by the horizontal lever, and 
kept down flat by the two vertical 
levers. A chain was fixed to the 
end of the rod, and the tcol being fed down to take a cut, 
the chain was wound up on a windlass and the rod drawn 
through; this was repeated many times, the tool being 
gradually fed down till it had taken a cutall over. One side 
of the rail was then done. 

In order to make the other side, the horizontal lever was 
taken off, and a groove, shaped exactly the converse of the 
rail, was planed in the iron plate A, close to the fence. The 
tool was then adjusted so as to be exactly over this groove. 
The finished side of the rail being then passed along the 

ve, and held down in it by the vertical wheels, it was 

wn through as before, and the tool fed down until the 
rail was the right thickness. Turpentine was used as a lubri- 
cant, and the rails were extremely smooth and clean, and 
only required a emall amount of labour to polish them with 
emery and oil. 

The model is at 28, Montpelier-road, Brighton, and Dr. 
Winter wishes us to state that he will be very pleased to show 
it and the appliances used in making it to anyone who is 
sufficiently interested to go and see it. 





Fig. 4 








THE WILLOUGHBY REFUSE DESTRUCTOR. 


THE problem of effectively and economically disposing of 
the refuse and garbage of large communities is one that has 
for some time received considerable attention at the hands of 
inventors and engineers, and considerable success has been 








achieved chiefly in one direction, viz., by the use of the destruc- | 


tor. The task involved has been rendered all the more difficult 
by theselfishness of small authorities, who have objected, not so 
much to the means employed, as to the supposed unpleasant 
and insanitary results of the erection of destructors within 
their respective spheres of operation. If the objectionable 
matter could be effectively disposed of within reasonable cost 
the desired end was for some time achieved, but the engineer 
has taught the public to expect, not this result only, but also 
the production of energy in the shape of steam, whereby 
some useful purpose, such as the production of electric light 
and power, may be served. The Vestry of Shoreditch, we 
need scarcely remind our readers, is the latest body to set a 
good example in this direction. 
At Lewisham a destructor, constructed on a novel principle, 
as been working unobtrusively for some time with satisfac. 
tion to the local Board of Works at whose instigation it has 
been put down. It consists essentially of a furnace and a 
revolving cell. The furnace is not fed with town’s refuse, 
by With coke, coal, or breeze, or a mixture of these, as may 
most advantageous, for it is found by experience with this 
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apparatus that a fair expenditure on fuel far outweighs in 
advantages the burning of the refusealone. The cell consists 
of a tube of steel or iron—26ft. long, and 7ft. diameter at the 
front end, and 5ft. at the back—which is lined with fire- 
bricks. In the tube are projecting ledges arranged to catch 
up and throw down the refuse which passes along the depth 
of the cell. The cell is mounted upon rollers, and is cause 
to revolve slowly by gearing, the speed being regulated 
according to the nature of the refuse to be treated. Over the 
furnace at the front end of thecell is a feeding ram, which is | 
caused to move forward and backward at such speed as will | 
deliver the requisite quantity into the cell, while the back 
end of the latter opens into a chamber into which is dis- 
charged the unburnt residue, the products of combustion 
passing along a flue toachimney 121{t. high by 5ft. 6in. internal 
diameter. When the destructor is first put into action the 
furnace at the front end is lighted, and a few hours are 
required to get the cell and walls of the chamber to a glowing | 
heat. Then the ram is started, and about six times per 
minute a small portion of refuse is passed into the hot cell. 
Falling as this does immediately in front of the furnace on 
the red-hot walls of the cell, it is claimed that all light burn- 
able stuff is immediately consumed, and no screens are 
necessary to prevent paper being emitted out of the chimney 
top. The fumes or gases arising from the burning of semi- 
putrescent matter, which constitutes a considerable part of 
town’s refuse become thoroughly consumed, having to pass 
along the whole length of the glowing walls of the revolving 
chamber before finding their wayinto the flue. The cell, besides 
revolving, is inclined towards the back chamber, so that the 
refuse is gradually carried away from the front until what is 
left unconsumed is delive into this chamber. The. 
unburnt residue consists of chards, tins, glass, and cinders, 
but there is an absence of clinkers. The residue as it | 
escapes is cooled by a water spray and is elevated from the | 
delivery chamber into a revolving screen, and is then 
separated according to the requirements of the purchaser. 

The destructor at Lewisham is the first of the class con- 
structed, and as yet the refuse has been lifted to the —' 
ram by an elevator, instead of being carted up an incline 
roadway, a service which, we are informed, has involved an 
expenditure almost equal to the destruction of the material, 
while the steam required for the blowers and for the engine 
to drive the revolving cell is obtained from an adjacent 
boiler. In future the construction will follow closely upon 
the principle here laid down, but various essential modifica- 
tions will be made, as shown in the accompanying engravings. | 
For instance, the cells may be in duplicate, and the steam | 
required will be derived from a boiler heated by the products | 
of combustion. 

Turning to actual results, it is found that three men can | 
give the r attention to enable the Lewisham de- | 
structor to pass 72 tons per twenty-four hours, but at times | 
a fourth man has been called to assist. Taking a lot of | 
330 tons of refuse burned some few weeks ago, £12 13s. 9d. | 
was paid for coke, and £7 8s. 10d. was received for residuals ; | 
the difference, £5 4s. 11d., being the cost for fuel to destroy | 
830 tons, or not quite 4d. per ton; the cost for labour being 
8d., and that for fuel 4d., together making 1s. per ton, the 
total mse of dealing with the refuse after it is tipped on 
to the platform of the destructor. The amount of residuals 
is about 30 per cent., comprising fine and coarse dust, breeze, | 
chards, tins, glass, &o. At Lewisham, we are informed, the | 
dust and breeze are sold at from 1s. to 1s. 4d. per load, each | 
load averaging 16 cwt. to 17 owt. 
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| paid a visit to Queen’s Island, and in: 
| engineering works of Messrs. Harland and Wolff. 


| able distance of delivery. 





Swaw Exc 


The heat derived from the combustion of the material is 
wasted, openings for cold air to enter being formed in the 
flues, so as to cool the hot gases which otherwise would enter 
the chimney at about 2000 deg. Fah. A water screen is also 
formed in the flues, which serves to cool the gases and 
arrest dust. It is intended that some of this heat shall in 


d | future be taken up by placing a small boiler in the flue for 


the purpose of driving the steam engine to operate the 
revolving cell, and for the supply of steam to the furnace 
blowers. 

It should be stated that the inventor of this destructor is 


| Mr. S. Willoughby, of Chiswick, partner in the firm of 
| Messrs. Willoughby Brothers, Ltd., shipbuilders, Plymouth. 








PROJECTILE LATHES —We have been asked to state that Mr. W. 
H. Severn, Palace - Chambers, Westminster, is the agent for 
Messrs. The Southgate Engineering Company, whose new projectile 
lathes we illustrated and described last week. 


ROYALTY AND THE R.M.S. Briton.—The Duke and Duchess of 
York, prior to opening the new dock at Belfast on Wednesday, 
ted the shipbuilding and 
Of the vessels 
approaching completion the most conspicuous was the Briton, the 
latest addition to the Union Company’s fleet, now within measure- 
While in the turning and fitting shops 
the powerful twin-screw engines of the R.M 8S. Briton attracted 
the attention of the Royal party. In the cabinet-makers’ loft 
special features were the oak saloon and the library of the same 
steamer, the latter carried out in satin wood, with handsomely- 
carved panels, representing the great authors. 


TRADE IN GEBMANY.—Figures recently published by the 
Imperial Statistical Office show German import in July of present 


| year to bave been in tons, 3,791,551, against 3,566,843 and 3,162,476 
| in July of the two preceding years, plus amounting to 224,708 
; and 629,075 respectively. 


A rise is chiefly noticeable in 
scraps and general waste, 18,889; in iron and iron articles, 
16.963; earth, ore, &c., 34402; wood and wooden articles, 
112,165; groceries, sweets, &c., 20,270; oils and fats, 10,543; 


| stone and stone articles 15,061; while import in corn shows a 


decrease of 7361 t. There is likewise a falling off notice- 
able in the import of drugs, &c., 10,559; in flax, 3906; coal, 
3840 ; tar, pitch, &c., 3107. Total import during the first seven 
months of present year amounts to 21,907,978 t., sgainst 
19,741,992 t. and 17,258,952 t. in the two preceding years. During 
this period import in iron ore, &c., is stated to have remarkably 
increased, 391,048t.; the same is the case with wood, 341,360 t.; 
corn, 319,423 t.; groceries, 311,593 ; coal, 365,958 t., while the im- 
port in flax, &c., has decreased 13,999 t.; in cattle, 7890; and in wool 
and worsted articles, 28.719 t. German export in July of present 
year was, in tons, 2,326,503, against 2, 286, 611 and 2,077,765 in 
Jaly of the two preceding years, plus amounting to 40,892 and 
248.738 respectively. A considerable increase is noticeable in 
earths, ore, &c., 94,176; corn, 13,718; wood and wooden articles, 
12,166 ; while a decided decrease is perceptible in the ex of 
iron and iron articles, 19,681; stone and stone ware, 28,059 ; 
groceries, 18,752. Exportin raw sugar was, for July of present year, 
17,822 t., egainst 52,385 t. in July of the previous year; export to 
the United States has ceased entirely. German total ex 
during the first seven months of an year was 15,082,608 t., 
against 14,204,444 t. and 13,008,413 t. for the same month in the 
two preceding years, plus amounting to 842,164 t. and 2,074,195 t. 
respectively. A rise in export is specially noticeable in earths, 
ore, 665.582 t.; in ries, 178,721 t.; coal, 172,334 t.; in wood, 
&c., 36,227 t.; and in corn, 29,746 t.; whereas a ‘pretty strong 
decrease took place in the export of iron and iron manufactured 
goods, 142,983 t.; in stone and stone articles, 89,562 t.; and in 
earthenware, 21,641 t. 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

Tue eighth annual general meeting of the Federated 
Institution of Mining Engineers was held on Tuesday, 
the 14th inst., in the Rooms of the Royal Scottish Society 
of Arts, 117, George-street, Edinburgh, the two succeed- 
ing days being devoted to excursions to works and toa 
pleasure trip to Glasgow and the Firth of Clyde. Sir 
Lindsay Wood, Bart., President of the Federated Institu- 
tion, presided over the meeting on Tuesday. 

From the eighth annual report of the Council, which 
was read by the secretary, Mr. M. Walter Brown, of 
Newcastle, it was made clear that success continues to 
attend the Institution, which was promoted on July Ist, 
1889, for the advancement of the sciences of geology, 
mining, and metallurgy, by the interchange of opinions, 
by the reading of communications from members and 
others, and by discussions ; to supply information to the 
Government upon the practical requirements of legisla- 
tion affecting mining and metallurgical industries, and 
more especially to promote a more general recognition of 
the status of mining and metallurgical engineering as 
scientific professions. The Institution now comprises 
six affiliated societies, viz.:—The Chesterfield and Mid- 
land Counties Institution of Engineers, the Midland 
Institute of Mining, Civil, and Mechanical Engineers, the 
Mining Institute of Scotland, the North of England 
Institute of Mining and Mechanical Engineers, the North 
Staffordshire Institute of Mining and Mechanical 
Engineers, and the South Staffordshire and East 
Worcestershire Institute of Mining Engineers. Papers 
are read at the meetings of the several federated 
Institutes, and at the two general meetings of the 
Federated Institution, held in rotation in the various 
mining districts of Great Britain, and at one held in 
London in each year. General meetings of the members 
have been held in London, Lancashire, and in South 
Wales—the latter in September, 1896, as reported in our 
issue for September 18th and two succeeding numbers. 
The list of papers contributed to the “Transactions” 
during the past year reaches as many as eighty-eight, and 
they are of a highly varied nature, concerned with mining 
engineering and safety appliances, mechanical engineer- 
ing, geology, colliery explosions, coal dust, safety lamps, 
mine ventilation, explosives and blasting, preparation of 
minerals, metallurgy, electricity and its application to 
mining, &c. 

The membership of the Institution, which in the year 
of its formation amounted to 1239, is at the present time 
2478, or exactly double. Although the residences of 
members are scattered all over Great Britain and abroad, 
the attendance at the general meetings has hitherto been 
satisfactory, and, almost needless to say, the Edinburgh 
meeting has proved no exception. The interesting nature 
of the papers to be read, and the excursions to be made, 
was in this instance supplemented by the inducements 
which a visit to ‘‘ Modern Athens” at all times presents 
to the stranger. The last occasion on which the Institu- 
tion visited Scotland was four years ago, when Glasgow 
was the place of meeting. Mr. George A. Mitchell, coal- 
master, Glasgow, as President of the Mining Institute of 
Scotland, welcomed the members from across the border 
on this occasion. 

The first paper on the programme was one entitled 
‘Submarine Ccal-mining at Bridgeness, N.B.,” by Mr. 
Henry M. Cadell, in whose absence in Russia the paper 
was held as read. In this case, however, as in that of all 
the papers on the list, proof slips had been handed to 
members, and the subject was spoken to by several 
members. The paper throughout was mostly of interest 
from a purely coal-mining point of view, and was 
largely historic in character. Considerable importance 
attached to it in view of the possibility of submarine 
coal-mining becoming of more widespread occurrence 
and vital moment as ordinarv mining in shore 
becomes exhausted, and on account of the engineering 
problems met with and solved in sinking shafts and 
working coal at points far out from high-water level, 
being described in detail. The coalfield at Barrowstoun- 
ness, or Bo’ness, it was explained, was small in area; but 
notwithstanding that, it could boast of having been a 
producer of coal for a period extending over no less than 
seven centuries, though it was not till the eighteenth 
century, when steam power came to the assistance of the 
miner, that the resources of the coalfield could be practi- 
cally developed. A century ago it was ascertained that 
the best seams extended northwards under the sea, and 
cropped up on the opposite coast of Fife, three miles 
away, where they were worked rather extensively at the 
beginning of the century. When, therefore, the coal 
seams under the land became exhausted, it was necessary 
to resume the submarine working, or extend them sea- 
wards with the aid of modern machinery. 

The author described fully the sinking of the new pit— 
No. 6—situated a few feet above low-water mark, 450ft. 
east of the tidal harbour of Bridgeness, where there 
is a rise and fall from 12ft. to 19ft. at high spring 
tides. This was a work of very great difficulty, as 
many as three separate attempts having been made 
before success was attained in the year 1878. Cast 
iron cylinders, 13ft. in external diameter, and weighing 
7 tons, were employed. The machinery was borrowed 
from Messrs. William Arroll and Co., who had just used 
the same apparatus for the sinking of the piers of the 
Caledonian Railway bridge over the Clyde at Glasgow. 
The sinking tc the rock occupied five months, the total 
cost being upwards of £1890. The whole time occupised— 
from August 1st, 1878, when the first cylinder was placed 
in position, to February 20th, 1880, when the main coal 
seam was struck at a depth of 340fi.—was a little over 
eighteen months. A detailed description of the strata 
passed through was then given, and of the workable coal 
seams—four jn number—opened cut by this thaft, as 
well as of the manner of working the whole pit. Ia 
closing, the author contested the opinion expressed by 
Dr. Edward Hull, in his revently-published work on 


“Our Coal Resources,” that coal-mining under the Firth 
of Forth was impracticable on a large scale on account of 
the danger from water. Bridgeness Colliery, the author 
declared, was comparatively small and unimportant, but 
tt was quite large enough to illustrate the important 
principle that where the superficial geological con- 
ditions were favourable, coal-mining under the sea 
was quite as practicable as coal-mining under land 
Indeed, the former possessed some advantages that the 
latter could not claim, one of which was that there were 
no surface damages to pay to the owners of property 
above, for subsidences caused by long-wall workings under 
the sea. The bed of the sea, which was here shallow, was, 
on the contrary, rather improved than otherwise by being 
thus deepened—dredged from underneath, so to speak— 
to the advantage of navigation. The seams had been 
worked in three instances to their outctop against the 
boulder clay at depths from 137ft. to 400ft. below high- 
water mark without any accident, and so long as these 
friendly deposits extended their protecting mantle over 
the valuable strata below, no danger need be feared in 
this district. 

A short discussion took place on the subject, in the 
course of which Mr. J. B. Atkinson, Inspector of Mines 
in Scotland, said the question of working submarine 
mines was doubtless an important matter in Scotland. 
In this connection he referred to the coalfields on the 
shores of the Forth in Fife, Haddington, and Linlithgow- 
shire. There did not seem to be any argument as to 
what amount of solid strata was to be had under the cea. 
Soon the whole question would have to be considered 
under what conditions this coal would have to be worked. 

Mr. James Barton, C.E., Dundalk, read a paper on the 
proposed “ Irish Channel Tunnel,” which dealt, for most 
part, with the engineering aspects of the project. The 
selection of route, he pointed out, was practically con- 
fined by the conformation of the coast-line to points 
along the Mull of Galloway on the Scotch side, and 
Antrim and Down on the Irish side. The advantages of 
a tunnel under the narrower channel between Ireland and 
the Mull of Cantyre were so small by reason of its 
position, it was felt by general consent that no great 
public gain worthy of a large outlay could be attained 
there, whilst a tunnel which, with its approaches, would 
connect Belfast with Stranraer would give a good railway 
connection from the whole of Great Britain with the 
North of Ireland and vice vers. Two of four proposed 
routes were particularly discussed, these having been 
suggested by the author in conjunction with Messrs. 
Hawkshaw and Hayter. Both start from a 
point on the Irish promontory of Island Magee 
in Antrim, and run direct for a point north of 
the ‘* Beaufort Dyke” depression in the sea bottom where 
the depth of water is about 500ft., thence in a straight 
line to Portobello in Galloway. The length of tunnel 
under sea would be 24 miles, the total length of tunnel 
34 miles ; the length of headings not in tunnel 10} miles ; 
the depth of pumping shaft, Irish side, 720ft., and on 
the Scotch side 740ft. The length of railway to con- 
struct to meet junctions would be 7} miles. The estimated 
cost of the cheapest of these two alternative routes was 
£8,400,000, or with special possible contingent expenses, 
between that figure and £10,000,000. The time taken to 
complete the work would probably be from ten to twelve 
years. The author went fully into the geology of the 
channel, and considered the question of water becoming 
a trouble in the workings, and of how the tunnel could be 
ventilated. He detailed what soundings and borings he 
and those associated with him considered should first be 
undertaken. Very influential committees, he said, had 
been formed in Great Britain and [reland to carry forward 
the project, and they think that the preliminary expenses, 
at least, should, for such a national benefit, be found or 
guaranteed by the State. 

Professor Hull, lately head of the Geological Survey 
of Ireland, communicated a statement on the nature of 
the formations to be dealt with in the work, and advocated 
the sinking of a shaft and tie driving of a head at the 
junction of the formations, with the view of solving the 
question of the quantity of water which might have to be en- 
countered in the red sandstone and marls. This question of 
water was also brought forward by several speakers who 
followed, while on the whole question of the advisability of 
a tunnel doubt was expressed. Mr. Hill, of Nottingham, 
considered the expense of the proposed undertaking too 
enormous for the benefit to be gained. Mr. Thomas 
Moore spoke of the difference in the gauges of the railway 
systems in Ireland from that of the railways in Scotland 
and England, as if he considered it fatal to the project of 
a tunnel. Mr. Barton shortly replied to the several 
speakers, and was cordially thanked for his paper and 
the diagrams by which it was illustrated. 

Mr. James Barrowman, Hamilton, secretary of the 
Mining Institute of Scotland, read a paper entitled 
‘“‘ Slavery in the Coal Miaes of Scotland,” a title which 
was sufticiently ambiguous to have led some to assume 
that the paper would be a sensational review and indict- 
ment of the present strained relationship of master and 
man. It proved, however, to be concerned entirely with 
a state of things happily passed away, but which had 
existed up until a time not so very remote. Not a 
hundred years ago, according to Mr. Barrowman, a system 
of servitude still existed in Scotland, sanctioned by the 
practice of two centuries, by virtue of which colliers and 
their families were fixed to the soil almost as effectually 
as if they had been bought in the slave market of New 
Orleans or born in the hut of a negro on some Virginian 
plantation. He found on investigation that this was not 
a relic of the Middle Ages, but was the result of express 
enactment by the Scottish Parliament. He referred to 
the Act passed in 1605 to protect the established coal- 
owners against the owners of new coal works who 
cought by gifts and promises of higher wages to 
induce the servants of ths former to leave their employ- 
ment. The Act ordained that no person shall fee, hire, 
or conduce any salters, colliers, or coal-bearers without a 





sufficient testimonial from the master whom they last 


d, and that h th OI 
served, and that anyone hiring them withou : 
monial was bound, upon chunas within - — ae 
day by their late master, to deliver them up to him und - 
a penalty of £100 for each person and each act pe 
contravention, the colliers, bearers, and salters of 
transgressing and receiving wages, to be held ag thieves 
and punished accordingly. Colliers attached to works ‘t 
a permanent character were, under the working of thi 
act, bound for life, and from generation to generation, 
This more or less held down to 1799, when an Act a ; 
passed sweeping it away. ‘ 

The President and others complimented Mr. Barrowman 
on the interesting nature of bis paper, and Mr. Mitche]] 
coalmaster, Glasgow, said he thought it would be some. 
thing rather surprising to men of those earlier days if 
they were permitted to revisit this earth and be present 
at a miners’ delegate meeting of the present day and 
hear discussions as to what pits were to be thrown idle 
and how many days should be worked. 

After an adjournment for lunch the meeting 1. 
assembled, and Mr. Walter Dixon, electrical engineer 
Glasgow, read a paper on the “ Latess Developments 
and the Practical Application of Alternating Multiphase 
Machinery for Electric Power Transmission.” This 
paper and the diagrams and photographs with which jt 
was accompanied elicited a lively discussion, and wo 
reserve an account of this till next issue. We also hold 
over summaries of other papers, which, owing to short- 
ness of time, were taken as read, viz.:—‘‘ A One-rail oy 
Trestle System of Light Railway,” by Mr. F. J. Rowan 
Glasgow; “The Brown Hydraulic Systems for Under. 
ground Pumping and Haulage,” by Mr. W. I. Lang 
Edinburgh ; ‘‘ The South Rand Coalfield and its connec. 
tion with the Witwatersrand Banket Formation,” by Mr, 
A. R. Sawyer; and ‘‘ Some Gold-bearing Veins of the 
Coolgardie, Yilgarn, and Murchison Goldfields, Western 
Australia.” 

In connection with Mr. Dixon’s paper a visit was paid 
to the works of Messrs. Redpath, Brown, and Co., Limited, 
of St. Andrew Steel Works, Haster-road, Edinburgh, 
where an important installation of electric machinery, on 
the system dealt with by the author, was seen in opera- 
tion. The works of Messrs. Redpath, Brown, and Co., 
Limited, were erected in 1894—the firm itself, however, 
having been founded in 1802—and they are at the present 
time undergoing large extensions, owing to the growth 
within recent years of their business of steel girder, roof, 
and bridge manufacturers. Apart from the general con- 
struction of the works on most modern principles, they 
are of interest as forming the first works of the kind in 
Scotland to be driven entirely by electricity, and the first 
in Britain to be driven by multiphase electrical machinery, 
The plant consists of one 90 horse power multiphase 
generator, having an electro-motive force of 200 volts, and 
running at 800 revolutions, driven by a compound tandem 
engine with cylinders 11}in. and 18}in. diameter, by 24in. 
stroke ; and one multiphase generator of 30-horse power, 
also running at 800 revolutions, with an electro motive 
force of 200 volts, driven by a gas engine worked from 
Dowson gas er in close proximity. Steam at a pres- 
sure of 2001b. for the compound engine, driving the 
90-horse power generator, is supplied from a patent water- 
tube boiler, which has been incorporated recently with the 
firm’s manufactures, and has claims upon users in respect of 
simplicity, cheapness, and small space occupied. The two 
generators are arranged to run in parallel, and the switch- 
board is so arranged that any of the motorsin the works can 
be run from either or both generators. This arrangeinent 
secures a great economy in driving. During night-shift 
work, when all the machinery is not required, the smaller 
generating plant can be used. There are altogether 
eleven motors in the works, ranging in power from five to 
20-horse power. A 20-horse power motor operates a set 
of plate rolls; a 15-horse power motor operates a cet of 
hydraulic pumps; one of 14-horse power operates « 
large plate planing machine, patent boiler shell drilling 
machine, and punching and shearing machine; three of 
10-horse power each actuate a tube-hole cutter, a set of 
radial drills, and a farther set of radial drills; one of 
9-horse power operates two cold saws, one punching and 
shearing machine, and one saw sharpener; one of 9-horse 
power operates a hydraulic pump for hydraulic press, fan 
for smithy blast, and a lift pump; three motors of 5-horse 
power each operates respectively a set of three radial 
drills, a grindstone, and a cold saw, a turning lathe, and a 
further set of radial drills. 

In many cases the motors are fixed underground for 
convenience, the starting switch and resistance being 
fixed above ground in convenient positions. By this 
arrangement there isan absence of overhead shafts and 
belts, spaces being kept clear for travelling cranes, \c. 
It has also obviated the necessity for heavy walls for 
carrying shafting, hangers, &c. The works as a whole 
present a good example of a modern electrically-driven 
establishment, and the result from a practical standpoint, 
we understand, has been economical working and absence 
from trouble or breakdown, both of which have con- 
tributed to the satisfactory result of enabling Messrs. 
Redpath, Brown, and Co., Limited, to compete succes- 
fully with Belgian makers for riveted girder work. 

In the evening of Tuesday the members of the Insti. 
tution dined together in the Waterloo Hotel. Wednesday 
was devoted to excursions to Newbottle Colliery, where 
the McLarty boring system was seen in operation; tothe 
Albion Oil Works, of the Broxburn Oil Company; and to 
the tower station of the Edinburgh Cable Tramways, 
when the cable system of street tramways at work in the 
city was seen and explained. On Thursday members had 
the opportunity of proceeding on a pleasure trip to 
Glasgow and the Forth of Clyde, or visiting the Nidtie 
Collieries of the Widdrie and Benhar Coal Company, where 
a large Moore hydraulic pump recently erected is at work, 
and the Lonhead Works of the Shotts Iron Company, 
where the Brown hydraulic pump has been in operation 
for come tims. é 

In a future issue we purpose to print in full or to give 





the essence of other important papers and proceedings. 
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RAILWAY MATTERS. 


Aw order for ten express locomotivas for the Northern 
of France Railway Company has been placed with Messrs. Schneider 
and Co,, of Cre 

A Bompay report states that the work of acquiring 
lands for the Hajipur-Begumserai-Katihar Railway has been 
stopped for the present, pending the settlement of the question of 


alignment. : 

Tue Russian railway line from Ostrolenka to Pilawa is 
completed, and in activity, As has been already mentioned, it 
crosses and joins together the three lines, Warsaw-Petersburg, 
Warsaw-Terespo!, and the Vistula line, The chief feature is a 
fine bridge spanning the river Bag. 

Tue Caledonian Railway, on Friday last, the 10th inst., 
celebrated its jubilee, the line having been started in 1847. The 
Compan, had then the powers to construct 122} miles of line and 
a capital of £2,800,000, It has now 1000 miles and the earnings 
for the past half year amounted to £1,900,000. 


Mr. Ropert Rew, stationmaster at Newcastle - on - 
Tyne, one of the oldest railway servants in the country, died on 
Wednesday at Newcastle. He stopped by a flag the train by 
which the Queen travelled into Newcastle to open the Central 
Station in 1860, and since then he had made the acquaintance of 
several members of the Royal family. He joined the North- 
Fastern Railway Company in 1849. 


Canapa has lost no time in carrying out the Crow's Nest 
Pass Railway, which is to have such an important effect upon the 
development of the rich district through which it will traverse, 
says the Consular Journal, Three thousand men are at work upon 
the first 100 miles, and every ¢ffort is made to ensure its rapid 
completion. Grading will be finished well up to the summit of the 
Pass by Decamber 1st, by which time the line will b2in running 
order to Crow’s Nest Lake. 


An extraordinary general meeting of the shareholders 
in the Isle of Man Tramways and Electric Power Company, Ltd., 
was held at Douglas cn Wednesday, at which the directors were 
authorised to increase the existing preference share capital of the 
company by a sum of £25,000, to meet the cost of the construc- 
tion of an electric tramway from Laxey to Ramsey. It was stated 
that the new line would act as a feeder to the existing under- 
taking, and promised to be a paying concern. 


Tue officials of the Amalgamated Society of Railway 
Servants have received a letter in reply to a demand sent in to th« 
directors of the Furness Railway Company on behalf of their 
employés, asking for a boliday for the men. The company have 
granted on and from October lst next three days’ annua! holiday 
with pay, to those belonging to the following grades who are seven 
day men, and have been in the service of the oe ge for a perioc 
of not less than five years, viz., passengers and goods porters 
ticket collectors, checkers, goods and parcels carters. Tis leave 
of absence will be subject to good conduct, 


Tux passenger terminus of the Bengal-Nagpur Railway 
will be at Howrah, where a new joint station will be built on the 
site occupied by the East Indian Railway wagon sheds and yard. 
which will be ehifted to Lilloah, five miles up the line. This station 
is estimated to ccst between 20 and 30 lakhs. According to Zndian 
Engineering, the goods station will be at Shalimar, and a steam 
ferry will connect it with the Kidderpore Docks, Itis said that it 
will be possible to use the whole foreshore from Shalimar to 
Howrah, as the rails will run alongside the river, and there will be 
no difficulty in loading by boats into vessels lying in the stream, 


In 1896 there were 297 miles of railway open in Ceylon, 
the receipts from which amounted to R:, 6,777,832, an increase of 
Rs, 544,123 on the 1895 total, the total expenses standing at 
Rs, 3,087,790, or Rs. 352,915 less, owing mainly to the non-arrival 
of permanent way material in time for use in 1896, and which will 
be charged in the eurrent year’s accounts. The amount of capital 
outstanding on railway loans at the beginning of 1896 was 
Ks. 87,457,180, and the interest paid was Rs. 1,377,552 for the 
twelve months. The net profit of Rs, 3,690,042 was equal to a 
dividend of 9 85 per cent. on the outstanding capital, and to 6°96 
per cent. on the original Rs. 52 996,780 of capital. These returns 
are, however, abnormally high, owing to the non-arrival of the 
materials mentioned, 


Tue Executive Committee of the Amalgamated 
Society of Railway Servants, who have been in session since 
Monday at their chief offices, had under their conaideration on 
Vednesday the proposal spoken to at the Hyde Park meeting by 
Mr. E. Harford, the general emer on Sanday for a general 
demand for better rates of pay and higher wages for railway 
workers throughout the country. The Executive Committee 
determined upon calling together a conference of all grades in the 
Society at Birmingham on the 11th and 12th O:tober, after the 
annual general congress at Piymouth. ge eighty-five 
delegates have been notified that their presence will be required. 
These will include: Locomotive, seven ; signalmen, seven ; goods 
guards and shunters, seven ; goods staff, seven ; passenger staff, 
seven; platelayers, seven; examiners, &c., seven; draymen, 
country, seven; carmen and wagoners, London, four. Besides 
these there wi!l be fourteen secretaries of movements, and others. 


Ir does not appear, says her Majesty’s Consul to the 
United States, that any notable extension of mileage has been 
made by the railway companies during the year, but the roadbed 
of the Northern Pacific has been stsadily improved and grades 
reduced, more especially in the eastern part of the State. Enormous 
damage was sustained at various —_ towards the close of the 
from high water in the rivers, particularly in Western 
Washington. Several wooden bridges which were destroyed have 
been replaced by steel on stone and concrete foundations, making 
them almost permanent structures ; and 120 freight cars, of 70,000 lb, 
capacity each, for specially heavy timber shipments, are being built 
at Tacoma, This company has also completed during the year a 
most extensive system of warehouses at Tacoma, besides con- 
structing coal bunkers with a capacity of 12,000 tons at a cost of 
70,000 dols,—£14,000—where vessels are now loaded by electric 
conveyors, and inavgurating numerous other undertakings with a 
view to the improvement of the wharves, thus giving this port the 
greatest facilities for despatch in the loading and discharging of 
steamships. These wharves being lighted by electricity, the work 
cun be carried on by night should occasion require, 


Tue report just issued by our Consular Agent at Pekin, 
in dealing with the subject of the railway, states that the year 
1896 witnessed a real advance in the direction of opening up the 
country by means of railways. The line connecting Tientsin with 
the capital had at the close of the year been completed to within 
thirty miles of Peking, and at the present moment trains are run- 
ning to within half an hour’s ride of the city gate. The report 
also remarks that rapid changes are inconsistent with the Chinese 
character, and a year is a short space in the life of a nation whose 
civilisation has remained stationary for twenty centuries; but 
during the year under review evidences, euch as increased friend- 
liness to foreigners on the part of the educated classes and eager 
competition among the officials for foreign posts, have not been 
wanting to show that China is beginning to assume a better attitude 
towards the ideas and institutions of the West. Progress is slow 
and almost imperceptible, but progress there is, and it is possible 
that the new ideas, having once gained admittance, may act with 
accumulative force on the a apathy of the mercantile 
and moneyed classes. Englishmen, says the: Westminster Gazette, 





should watch carefully the development of events, rememberin 
that th t 
in thd field, 


rewards of enterprise will be for those who are fi 





NOTES AND MEMORANDA. 


Tue three hundredth vessel built at the Howaldtswerke, 
Kiel, was launched a few days ago. She is a 2000-ton steamer 
for the Chinese Engineering and Mining Company, of Tientsin. 


TuE largest sailing-vessel that ever went up the Rhine 
has jast reached Cologne from Antwerp with a full cargo of Belgian 
stone, The ship has three masts, is 295ft. in length and 33ft. in 
width, and her draught is 9ft. 


THERE are in Sweden at the present time 146 furnaces 
in blast, The production of pig iron, the bulk of which is smelted 
with charcoal, amounts to 462,930 tons per annum, which repre- 
sents a daily production of 12°6 tons per furnace. According to 
the Jron and Coal Trades Review, in 1895 there were in the country 

Bossemer converters, 33 open-heart furnacas, and 5 crucibl3 
steel farnaces, 


Tue German Ironmasters’ Association returns of the 
output of pig iron in Germany, includiog Luxemborg, during 
the month of June show a total production of 542 303 tons, as 
agaiost 579,613 tons in May, and 515,131 tons in Jane, 1896. 
Comparing the first six months of 1897 with the same period of 
last year, there is an increase of 246,010 tons, the totals being 
8,341,815 and 3,095,805 tons respectively. 


WE learn from our artistic contemporary The Studio 
that a new and important application of aluminium has been 
found. Mr. Scholz, of Mayence, has lately patented a system of 
artistic reproduction which he has christened Algraphy, and 
which resembles in its effect and treatment lithography, an 
aluminium plate replacing the Bavarian stone. The advantages of 
the system are considerable, not the least being the lightness 
which will permit the artist to carry his work into the field with 
him, and so save the transfer process, 


Tue new rifle which Captain Cie has offered to the 
Italian Minister of War closely resembles the 1891 model. It has 
a similar action, and the same barrel and ammunition are used. 
The butt alone is made of wood, aluminium being used as far as 
possible for the other fittings. It is sighted only for long distances. 
The magszine holds fifty cartridges, which can be fired automati- 
cally by retaining the preseure on the trigger, or can be fired one 
or more at a time as desired. It is stated that three hundred 
cartridges can be fired in succession without unduly heating the 
barrel. Careful experiments have been made with it in the Italian 
navy. 


BritisH collieries sent away last month 3,406,063 tons 
of coal of a value of £1,527,850, a3 against 3,284,360 tons for 
£1,439,195 in August, 1896. Of pig iron we sent away 105,423 
tons, as compared with 102,436 tons, the main increases being to 
Germany 32.554 tons, as against 30,270 tons ; Holland 17,033 tons, 
as against 15 640 tons ; Belgium 10,106 tons, as against 9029 tons ; 
and France 6590 tons, as against 4085 tons, Bat nearly all other 
items under the iron schedules are down ; bars from 14,409 tons to 
13,276 tons, railroad from 77,912 tons to 56,711 tons, galvanised 
sheets from 16 348 tons to 14,373 tons, cast and wrought iron from 
26,043 tons to 24 023 tons, 


In addition to their work on the dielectric constants of 
various substences and solutions, Professors F.eming and Dewar 
have examined the conductivity of certain electrolytes at tempera- 
tures well below the freezing point. They have found, says the 
Electrician, that at very low temperatures electrolytes, such as 
aqueous solutions of copper sulphate, sulphuric and hydrochloric 
acids, are almost perfect insulators ; but that as their temperature 
rises their electrical resistance fall« suddenly and enormously, long 
before their melting point is reached. Thus a solution of copper 
sulphate, which at — 200 deg. Cent. had a resistance of more than 
100,000 megohms, had at — 80deg. Cent. a resistance of about 0-1 
megohm—quite a moderate figure. 


THE most expensive book ever published in the world 
is said to be the official history of the War of Rebellion, which is 
now being issued by the Government of the United States, at a 
cost up to date of about £477,000. Of this amount £236,858 has 
been paid for printing and binding. The remainder was expended 
for salaries, rent, stationery and other contingent and ris- 
cellanecus expenses, and for the purchase of records from private 
individuals. It will require at least three years longer to com- 
plete the work, and the total cost is expected to reach nearly 
£900,000. It will consist of 112 volumes, including an index and 
an atlas which contains 178 plates and maps illustrating the im- 

rtant battles of the war, campaigns, routes of march, plans of 
orts, and photographs of interesting scenes, places and persons, 
Only 51,000 copies have yet been sold. 


A PROMINENT engineer, who has a wide reputation as 
a designer of high-class pumping engines, points out a glari: 
rte. 1-vri with regard to the chen of Soke upon which heb 
engaged. He wonders why the greatest possible care should be 
given to the design and construction of a pumping engine and its 
boiler plant, no expense being spared to reduce the wastes of 
operation to the lowest terms, and then, boiler feed pumps, that 
use nearly as much steam as the main engines, should be selected 
to do only a small fraction of the work. ‘I'he usual form of boiler 
feed pump is proverbially wasteful in its consumption of steam, and 
to be consistent, a high grade pump should be employed for this 
purpose, This general criticism is not to be confined to pumping 
equipment. The American Engineer asks whether marine practice 
is what it should be as to auxiliaries, For instance, a battleship 
bailt last year has a total horse-power of 12,280 in its main engines, 
and in 146 auxiliary engines 2800 additional horse-power is pro- 
vided. The main engines run with an expenditure of 1°82 lb. of 
coal per horse-power per hour. What the consumption of coal in 
the auxiliary engines, constituting 22 per cent, of the power of the 
propelling engines would be, is an interesting question and one 
which is worthy of attention. Recent reports on the working of 
compressed air in one of our warships are interesting and sugges- 
tive in this connection, 


TuE principal feature of the Cowper-Coles gold recovery 
process is an aluminium cathcde which overcomes one of the chief 
difficulties appertaining to the economical recovery of gold from 
weak cyanide soluticns by electrolysis, In the Siemens-Halske 
process lead foil or lead strips are used, the cutting up of which is 
a tedious matter. If several sheets are cut superimposed, the 
strips cling together, and have to be carefully spread out one by 
one, so that the surface may be exposed to the solution. A clean 
up is made every seven to eight weeks, when the wood frames 
carrying the lead strips are withdrawn, the lead strips removed, 
and new substituted, the auriferous lead being ultimately melted 
down, and conveyed to a central works to be cupelled. This 
method is both crude and expensive, the labour fitting the 
strips into the frames is considerable, and the consumption of 
lead isa large item, having been computed by Mr. von Gernet at 
the Worcester Mine at 1°10 of a penny per ton of ore treated. 
The Cowper-Coles process overcomes these difficulties, aluminium 
plates being substituted for the lead foil, advantage being taken 
of the fact that a loose oxide is formed on the surface of the 
aluminium which enables the deposited gold to be readily 
stripped or wiped from the cathodes as pure gold. Gold by this 
process has been successfully extracted from cyanide solutions 
containing only ‘01 per cent, of cyanide of potaseiam, 2} dwts. of 

id to the ton of solution. The substitution cf aluminium for 
ead foil, or strip, enables the gold to be obtained as pure gold, 
and also daily returns to be made of the amount of gold recovered, 
it also has the additional advantage of reducing the cost of labour, 
and econo the amount of cyanide of potassium used, as the 
oe by any bass metals such es cine, a in 
the othbr proversey, 








MISCELLANEA. 


AccorpinG to the Kénigsberg Hart. Zeitung, the 
building of a free haven in Kénigsberg is being considered ; the 
cost is estimated at half a million marks, _ 

_Ow Friday, 24th inst., an extraordinary general meeting 
will be held at the Cannon-street Hotel to ‘“‘approve, ratify and 
confirm” the agreement made on July 23rd between Mesars. 
Vickers, Sons and Co., and the Maxim-Nordenfelt Guns and 
Ammunition Company. 


Tue Government of India has sanctioned estimates, 
aggregating Rs. 2,01,216, for constructing a new head sluice and 
improvements to the basin between the old and new head sluices 
at Seetanagram and for constructing seven cattle crossings in the 
Western Division, Kistna Dslta System. 


_ Tux great station of the Niagara Falls Power Company 
is being extended 28$ft., making its total length 426ft., which 
will accommodate ten of the 5000 horse-power units, three of which 
are already in place, and seven more contracted for, the Westing- 
house Company supplying the generators, and the I. P. Morris 
Co, the turoines, as before, 


Tue Secretary of the Admiralty informs us that there 
is no truth in the statements which have been current that the 
Board of Admiralty had abandoned the plan of building a Naval 
College at Dartmonth on the site already selected. On the 
contrary, the necessary action is being taken for the immediate 
acquisition of the land, with a view to commencing the building 
of the college. 


Tue fifth annual report of the National Free Labour 
Association is to hand, The iation was founded by Mr. W. 
Collison in May, 1893; and in October of the same year the 
membership—which includes all branches of industry—totalied 
9000, and in January, 1897, barely three years later, the books 
showed a roll of 160,000 memborz, or nearly eighteen times the 
number; whilst between the latter date and last August no less 
than 22,000 mémbers’ names have been enrolled upon books. 


Mr. Cuarues E. Botuine, superintendent of the Rich- 
mond, Va., city waterworks, reports that 300 meters recently put 
in for city residences showed 35 using less than 1000 gallons per 
month, and 119 used between 1000 and 3000 gallons per month. 
The extreme cases were one house using 105 gallons a month, and 
another house, with only one hydrant and one closet, using 
145,638 gallons a month. The fact that so many used less than 
1000 gallons a month indicates to him that a minimum rate should 
be fixed, and he says that if this be made 8 dols. a year it will 
allow the 10,000 average takers to consume each 4500 gallons a 
month at 15 cents per 1000, equalling 6°70 dols. a year, which 
provides for the 67,000 dols. a year interest and maintenance of 
plant, in addition to securing a sinking fand from the remaining 
1°30 dols. a year. 


Secrecy in regard to fortification work is being observed 
in the United States to a greater degree than has been customary. 
Recent specifications for gun batteries on Sallivan Island, S.C, 
contain the following clause :—‘‘It is understood and agreed that 
all drawings for this battery are to be kept in possession by the 
engineer officer in charge, and that the contractor or his agents 
are not to have possession of copies of them. The lines of the 
work are to ba laid out by the engineer, and the contractor or his 
agents will be allowed to consult the drawings in the presence of 
the engineer or his agents. It is further understood and 
that should the contractor or his agents O undue publicity to 
the plans to any other party or parties, such action may cause the 
annulment of the contract so far as the United States is concerned, 
with the forfeiture of all money due or to become due under it. 
All rights of action, however, to recover for such breach of this 
contract by the contractor are reserved to the United States. 
Persons desiring to see the plans for this battery must be known to 
the engineer in charge, or be vouched for to him.” 


Tx Post-office is laying an underground telegraph cable 
from London to Birmingham, one of the main reasons of their 
adopting a long underground trunk line being the difficulty in 
finding overhead routes. Any additions to the present telephonic 
trank lines will of course be made above ground, so thatit has been 
deemed advisable to make use of cable for the supplementary 
telegraph lines which are now required. The cable contains 
ssventy-3ix conductors laid up in nineteen fours, each conductor 
weighing 150 1b. per mile. The sets of four conductors are 
separated by a cross-shaped paper core, beivg held in place by a 
single lapping of paper, and the 19-strand is again surrounded by a 
lapping of broad paper strip. Both these papers are laid on 
‘‘half-lap,” so that each lapping is equivalent to two thicknesses 
of paper, The whole is contained in a thick lead covering. Work 
has been begun at Watford, and about nine miles of cable have 
been laid on either side of the town. Ths cables are, says the 
Electrician, drawn into 3in. cast iron pipes, 30 miles of piping 
having already been put down. It is intended to use the dry-air 
system to keep up the ventilation of the line. 


“Tue rather pessimistic views as to the present 
Bulgarian contractors being able satisfactorily to carry out the 
Varna Harbour works, expressed in my reports for the 
years 1894 and 1895,” says Vice-Consul Brophy at Varna, 
‘*have unfortunately only too soon been justified. During 
the last eight or me months oo have virtuall. - Sai, sniidnn 
dead stop, presumably owing to the contractors at le isi 
that the chem aay had undertaken, one demanding s 
technical knowledge and experience, could not be executed without 
heavy loss to themselves. This delay is the more to be regretted 
owing to the fact of the winter months having been exceptionally 
favourable for marine operations, and would have enabled the break- 
water to have been brought to a sufficiently advanced stage to bid 
defiance to storms, whereas, as a rule, destructive tempests have 
to be reckoned with. B:s'des this, the unfinished state of the break- 
water is a source not only of serious inconvenience, but also of 
damage to ships frequenting the port. Oa the other hand, the 
railway works which are to connect Varna-Shumla with Ternevo- 
Roman-Sofia are making good progress, and it is hoped they may 
be completed by the autumn of 1898.” 


Tue damage to the North Pier, Tynemouth, and the 
best mode of dealing with it, have been referred by the Tyne 
Commissioners to Sir J, Wolfe Barry, K.C.B., F.R S., and Messrs, 
Coode, Son, and Matthews, of London. As the failure of the pier 
work is attributed to the insufficient depth below low water at 
which the foundation blocks were laid on the rubble base, namely, 
21ft. to 24ft., the above gentlemen recommend that the foundations 
of the works should not be placed at a higher level than 35ft. 
below low water, having regard to the exposure of the site and to 
adequate provision being made for the recoil of the sea from the 
face of the pier during gales. They estimate that to remove the 
existing structure and débris from the fallen work, including exca- 
vation through the rubble base and the strata of sand and gravel 
beneath, found the work anew on the shale bed and boulder elay, 
to reconstruct the pier for a length of 750ft. with parapet, and to 
rebuild the pier-head and light-house will cost over £300,000. 
This, they state, would make the fall length of the pier when 
completed absolutely safe so as not to be liable to damage, and 
subject to subsequent expenditure in maintenance or repair. Mr. 
Goldson, the engineer to the Commissioners, has also reported on 
the damage. He considers that practically a length of 287ft. of 
the pier will have to be rebuilt, and at he ge em of the pier the 
foreshore blocks will have to be replaced. He recommends as an 
additional security that another ship similar to the Roxana should 
be loaded with concrete and sunk there. To carry out this plan 
would take four or five and would cost between £70,000 and 
£80,000. Some blocks in ths South Pisr ery also found to bave 
ben displavsd. 
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arches over the footways at each end, The abutments are 
faced with O'Connell Town—near Brisbane—purple hard- 
stone, rock-faced, and surmounted by heavy moulded and 
and pracketed cornices of brown freestone. The lamp pillars 
and piers to the archways are of Helidon freestone, in alter- 
nating courses of brown and white. Surmounting each arch 
jg an entablature treated in the Doric style. 

There are two road or carriage ways and two footways. | 
mbe centre girder divides the roadways, which are each of a 
clear width of 24ft. Cantilevers springing from the outer | 
virders carry the footways, each 9ft. wide in the clear. The 

ecking of the bridge is constructed of steel trough plates 
jaid transversely from girder to girder. This decking has 
peen covered with cement concrete, upon which a pavement 
of hardwood blocks has been laid on the latest and most 
approved system, forming the carriage ways. It is intended 
that the downstream roadway shall be used by vehicles 
travelling from north to south, and the upstream roadway 
for traffic from South Brisbane to the city. The flooring of 
the footways consists of corrugated steel plates laid longi- 
tudinally, riveted to the 

cantilevers, covered with 





EFFECT OF A COLLISION BETWEEN A 


STEAMER AND AN. ICEBERG. 


THE somewhat startling view of the s.s. Knight Bachelor 
which is given herewith represents that vessel as she 
appeared on reaching Halifax, Nova Scotia, after a collision 
with an iceberg, the view being taken from a photograph 
obtained by our American correspondent during a visit to 
Nova Scotia. The size of the vessel and the size of the hole 
may be gathered from the appearance of the engineer and 
the coolie standing in the gap, but the most striking feature 
of the view is the way in which the skin plating of the bow 
has been bent and doubled up in folds, as if it had been 
leather or some other pliable material, and this is certainly 
an evidence of good material, which probably served to pre- 
vent the total loss of a fine vessel a many lives. 

The particulars of the vessel and the collision, as obtained 
by our correspondent from the second officer, Mr. Handy, 
and the second engineer, Mr. Mitchell, are as follows :—The 
Knight Bachelor belongs to the Kuight Line, of Liverpsol— 





cokeconcrete, and finished 
on the surface with Lim- 
mer rock asphalt lin. 
thick. The parapets of 
the footways are of 
wrought iron lattice work 
with a mo hard- 
wood handrail and orna- 
mental wrought iron 
brackets on the ends of 
the cantilevers. 

The approach to the 
bridge on the south side 
has been increased in 
width from 66ft. to 132ft., 
and the levels on both 
north and south sides 
have been raised to ac- 
cord with the level of the 
roadways on the new 
structure. 

Provision has been 
made to carry water over 
the bridge by means of 
two riveted steel 12in. 
pipes, suspended close to 
the underside of the 
decking on each side of 
the centre girder. The 
tramways have been Jaid 
in each roadway alongside 
the centre girder. The 
telegraph and telephone 
cables are carried over 
through a number of 
24in. iron tubes laid 
beneath the asphalt of 
the footways. Inspection- 
boxes with covers flush 
with the surface of the 
footways being provided 
at suitable intervals, the 
unsightly overhead system 
of telegraph wires has 
thus been done away 
with. bridge ‘ 

The and its ap- 
proaches are lighted by 
gas, supplied to the lamps 
by service pipes from the 
company’s mains, half the 
supply being drawn from 
the city side, and half 
from the south side of the 
river. The lamps are 
carried on ornamental 
cast iron standards on the 
stone lamp pillars, and at 
the intersections of the 
outer girders, and on 
each side of the archwa 




















on ornamental wrought 
iron brackets. There are 
eighty-two lanterns in all, 
sixty of the number 
being fitted with Wels- 
bach incandescent burners, ani the remaining twelve over- 

head lanterns on the bridge bave ordinary burners with patent | 
spreaders attached. 

The presence of the old bridga on the site and the necessity 
for maintaining the traffic uninterruptedly during the con- | 
struction of the new bridge, fatamael the engineer in the 
design of the structure, and decided him upon having two road- | 
ways. The bridge has therefore been built in two sections; | 
two of the three cylinders required for each pier were sunk on 
the east or downstream side of the old bridge, and carry half 
of the new structure. By fixing two of the girders of each 
span in position and laying down the flooring, one roadway | 
and the downstream footway were made ready for traffic. The | 
first section or downstream half of the bridge was completed 
and thrown open for traffic without ceremony on October Ist | 
of last year, on which date the old bridge was closed and its | 
demolition commenced, The erection of the second section 
or upstream half of the new bridge was then proceeded with, | 
and was completed and formally opened by his Excellency | 
the Governor, the Right Hon. Lord Lamington, K.C., M.G., | 
on June 22ad, commemorating the diamond jubilee of her | 
Majesty the Queen. 

Mr. John McCormick was contractor for the piers and 
superstructure of the bridge, at £92,952 6s.; Mr. Arthur 
Midson, contractor for abutments of bridge and the approaches, 
at £16,373 163. 7d.; or a total of £109,326 2s. 7d. The con- 
tracts were signed on May 15th, 1894. In addition to the 
above expenditure on works, the Bridge Board has expended 
£30,400 in the purchase of land for the widening and improve- 
ment of the approach from Stanley-street, South Brisbane. 
The whole structure reflects much credit on Mr. Brady, and 
cannot fail to enhance his reputation. 


AFTER 








THE MomsBassa-UcAnDa RaILWAY.—We are requested to state 
that there are no vacancies for engine drivers or, indeed, for work- 
men of any kind on this railway. Should the want arise, it will 





| engine is of the trip 
| horse-power, with cylinders 29in., 47in. and 78in. diameter, 


| rebounded, but had there been a full cargo 


COLLISION WITH AN ICEBERG 


Greenshields Carrying Company—and was built three years 
ago by Connel, of Whiteinch, Glasgow, the engines bein 

built by Dunsmuir and Jackson, of Glasgow. She is intend 

mainly for carrying grain in bulk, having a capacity for 9300 
tons of cargo. She is 475ft. long over all, 52ft. Gin. beam, 
36ft. depth of hold, 4130 tons net register. The loaded 
draught is 15ft. forward and 20ft. aft. She has a flat floor, 
without keel, and cellular bottom for water ballast. The 
on type, of 2500 indicated 


and 5lin. stroke. The shaft is 15in. diameter, 200ft. long 
from the thrust block to the tail bearing, and carries a screw 
of 15ft. Gin. diameter and 19ft. 9in. pitch. There are two 
double-end Scotch boilers 17ft. 6in. long and 14ft. 6in. dia- 
meter, carrying 175 1b. of steam. Each boiler has six 48in. 
furnaces, with grates 5ft. 6in. long, the furnaces having 
rocking grates operated by an engine. A dynamo for the 
electric lights is in the engine-room. The coal bunkers have 
@ capacity of 660 tons, and the fuel consumption is 35 tons 
per day at the normal speed of 114 knots, increasing to 58 or 
60 tons per day at the maximum speed of 13 knots. 

The vessels of this line operate mainly in the Indian and 
Eastern service, and are therefore manned by coolies, but in 
April last the Knight Bachelor was on her way from Cardiff 
to Norfolk, U.S.A., for a cargo of grain, the vessel being in 
ballast, with no cargo, and therefore riding high in the water. 
She had 2300 tons of water ballast, and 1100, tons of coal in 
the bunkers and one of the after cargo holds. At about 
1.40 p.m. on April 26th, in latitude 42 deg. 25 min., N. 
58 W., —s* a thick fog, the jvessel struck a low iceberg 
about 15ft. high and 500ft. long. Being light, the vessel 
on board the 
force of the impact might ‘very probably have produced such 
serious injury as to cause the loss of the vessel. The bow 
below the hawse pipes was completely stove in, but the 
collision bulkhead held, and water ballast was pumped out 





be announced by advertisement. Large numbers of useless appli- 
cations for employment are being received at the Foreign-office, 
which can only result in disappointment to the applicants, 


of the cellular bottom to trim the vessel until she drew only 


reat shipbuilding works at Newport News, it was considered 
Best to put into Halifax, where the ship was put into the 
stone dry dock, and it is now being repaired by the Dry Dock 
Company, the material being ordered from the builders. 
Certainly the builders and the owners may congratulate 
themselves upon the good construction of the vessel. 








POLSOUTNOW’'S ATMOSPHERIC ENGINE. 


THF name of Polsounow is probably known but to few. He 
was, however, an engineer of no mean capacity. Following 
in the steps which Newcomen had made in this country, he 
invented and constructed a steam engine in 1765, which 
appears to have exceeded the expectation of its inventor. 
Polsounow, however, did not live to see it at work. The 
anxieties of invention and construction broke down his con- 
stitution, and he died exactly a week before his engine was 
first tried. It was erected apparently in a Russian district 
called Kolivanovoskreseusky, and was intended originally to 
work two bellows for supplying air to furnaces. It so greatly 
exceeded the anticipated power, however, that the duty was 
doubled, and it worked off and on for a few months till the 
failure of the boiler, by which it was rendered useless, and 
was, we gather, never again worked. 

There are no extant drawings or pictures of this engine, so 
far as is known, but the design for the engine, as it was 
originally intended to construct it, is reproduced below. We 
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borrow the drawing from the Bulletin de la Société des 
Ingénieurs Civils de France for last Joly, in which M. Schi- 
jewsky describes the invention. The engine, it will be seen, 
as here represented, differs very considerably from Newcomen’s 
designs, mainly in the use of two pulleys and chains, but in 
that actually constructed a system of parallel beams was 
apparentlyemployed. In the figure, Aand B are two cylinders. 
A chain passing over a wheel connects their piston-rods. 
Steam is admitted alternately below these pistons by a bent 
pipe ¢ and a two-way cock r attached to the boiler. This 
cock is actuated by a wheel and spindle d, which are caused 
to revolve by the crescent wheel c. The latter receives its 
motion from two tappet rods}b. Onthesamespindle is another 
two-way cock r!, which admits water from the reservoir to 
the two cylinders alternately. The action is, of course, 
identically the same as ina Newcomen engine. The diameter 
of the cylinders actually used was 9in., and they had a stroke 
of 6ft. The engine was for the greater part made of copper. 
The chief difficulty was with the packing of the cylinder, and 
seems never to have been entirely overcome. A sum of 400 
roubles was promised by the State to Polsounow for the 
invention, and on his decease was received by his widow. 
Although the construction of this engine is without any 
important results in the development of motive power, it is 
a secondary link in the history of the steam engine which 
will be regarded with interest. 











HARBOURS AND WATERWAYS. 


Manchester Ship Canal.—The half-yearly report shows 
that the receipts have not been sufficient to cover the ex- 
penses by £894. The profits on the Bridgewater Canal 
amounted to £20,017, leaving £19,123 of net revenue on the 
two undertakings. The interest on the first and second 
mortgage debentures, amounting to £44,472, has been paid, 
the balance being made up from the previously accumulated 
revenue of the Bridgewater department. Sea-going traffic 
increased 115,328 tons over the corresponding period of last 
year, and barge traffic 18,803 tons. The increase is distributed 
over cotton, grain, timber, fruit, wood pulp, food stuffs, and 
coal. The negotiations with the Salford Corporation for the 
erection of a grain silo at Mode Wheel having fallen through, 
the company has entered into arrangements with the Ship 
Canal Warehousing Company to provide £150,000 to erect 
buildings to be leased to the company at 4 per cent. An 
elevator to hold 40,000 tons is being provided with part of the 
money, and the remainder will be expended on dock sheds. 
The new cold-air stores which are being built by the Colonial 
Distributing Company are in an advanced state of construc- 
tion; and four large depéts for the ene of Russian oil, 
which will cover about 20 acres, are being built. The Man- 
chester Corporation oil tanks are completed, and it is expected 
that a very large increase of traffic will arise from these 
storages. The engineer’s report states that the quantity of 
silt brought into the tidal section of the canal has diminished 
since the lateral openings were closed, but that there does 
not appear to be any decrease in the quantity of sewage 
sludge which has to be dredged out. 

German inland waterways.—Owing to the numerous large 
rivers by which this country is intersected, and the fostering 
care of the Government in developing these for navigation, 
and connecting them together by canals, perhaps no country, 
relatively with its position and amount of commerce is so 





4ft. of water forward. While with good weather it might 
have been safe to continue the voyage to Norfolk, near the 


well served in the matter of = as Germany. About 
one-third of the total freight of the country is carried by 
watet, It is pointed out in a recent notice in the Journal of 
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the Board of Trade that the question of transport is not only 
regarded as important for the interchange of goods in the 
country, but has a great international importance, since 
Germany is rapidly acquiring a larger share of the world’s 
trade. The attention of the commercial interests is being 
directed to the great advantage to the trade of the Empire that 
would be derived from the construction of canals to join the 
Rhine, the Elbe, and the Oder with the Danube, and so attract 
the inner districts of the country a larger proportion of the 
trade with the East. At present all this has to go round 
by sea to Hamburg or Sitettin, the distance between the 
Suez Canal by sea and those ports being respectively 3316 miles 
and 3596 miles, whereas from Port Said to the mouth of the 
Danube it is only 950 miles, and thence to Stettin 1000 miles. 
Besides the saving in distance, there would be economy in 
time, risk, and expense. The improvements which have 
been carried out by the cutting through the Iron Gates and 
in other parts of the Danube, render this scheme much more 
feasible than it was formerly. The Ministry of Commerce 
at Vienna has already had the technical preparations made 
for canals to connect the Danube with the Elbe and the Oder. 

While thus attention is being directed to the transport of 
merchandise from the South, the works which have been 
carried out for improving the communication between Berlin 
and the Northern ports, which has had a very beneficial 
effect on the trade of Hamburg, has rather tended to damage 
that of Stettin. From a report made by the English Consul 
at Stettin, it appears that the total carrying trade of Berlia 
amounts to about 10,000,000 tons, of which amount about 
half is carried by water. Stettin is the nearest port to 
Berlin, the distance being 157 miles, as compared with 
235 miles from Hamburg; but owing to the improvements 
which have been carried out in the route from the latter 
port by means of the Oder-Spree Canal, boats carrying 
400 tons can navigate between the two places, whereas by 
means of the present communication the carrying capacity 
from Stettin is limited to 170 tons. The commercial interests 
of Stettin are pressing the Government to enlarge the 
existing waterway through the Finow Canal and the canalised 
river Havel, so as to afford a minimum depth of 8ft. The 
works for facilitating the passage of er vessels from the 
port of Swinemunde up to Stettin, and deepening the water- 
way to 23ft., which were commenced last year, is expected to 
occupy five years. At present the Hamburg American liners, 
which havea fortnightly service between Stettin and New York, 
have to complete their loading at Swinemunde. Of the 
coal used for bunker purposes for these vessels last year, 
8589 tons were Cardiff coal, only 2350 being taken from the 
Westphalian mines. The construction of the new free 
harbour is approaching completion, and is expected to be 
finished early next year. The number of British vessels 
trading to Stettia is decreasing, the reason given for this 
being that several vessels which formerly bore the British 
flag have been transferred to foreign flags, the restrictions now 
imposed on the vessels of the British mercantile marine being 
so onerous as compared to those of other nations that it is 
impossible to run them in competition with the Norwegians 
and Swedes at a profit. 

The number of paying vessels passing through the Kaiser 
Wilhelm Canal—North Sea and Baltic—in 1896 was 20,068, 
with a tonnage of 1,751,065, of which 17,999 were German, 
202 British, 865 Danish, 389 Dutch, 302 Swedish, and 311 
other nations. The canal dues amounted to £48,318. The 
Government estimates of traffic have not so far been realised. 
A traffic of 18,000 ships of 5,000,000 tons was expected, 
whereas during the first year the canal was opened the 
traffic amounted to 16,834 vessels of 1,505,983 tons, and in 
the second year 22,081 vessels of 2,036,861 tons. Contrary to 
expectations, sailing vessels have taken to the canal in greater 
numbers than steamers. 

Marseilles and French shipping.— Attention has recently 
been frequently drawn to the decadence in the Port of 
Marseilles, and in an article in the Economiste Francais, by 
M. Georges Michel, it is stated that all the French maritime 
ports are in a state of decadence, and that Marseilles 
especially, in spite of its favourable situation and the extra 
traffic created by the extension of the colonial possessions of 
France, has not escaped. In 1891 the shipping entered and 
cleared reached nearly 11 million tons, but in 1895 it had 
decreased 910,939 tons. The law of 1893, which was 
intended to encourage shipbuilding in France by giving 
bounties, has had the contrary effect, and has 
led to shipowners buying abroad old vessels, the low cost of 
which reduces the working expenses. Of the fourteen large 
steamers attached to the port of Marseilles only two were 
built in France, and out of 643 vessels entered 378 were 
foreign. A large part of the trade which has deserted Mar- 
seilles has gone to Genoa, where nothing has been neglected 
by the authorities in fitting up and improving the port. The 
construction of the Brenner, Mont Cenis, and St. Gothard 
Tunnels has opened up the markets of the Mediterranean to 
countries to which at one time they were inaccessible ; and 
oe Genoa a considerable advantage over Marseilles by 
a uction of distance, and by connecting this port, by 
the Rhone, with the northern part of France, and by 
the Rhone with Germany. Goods from England and the 
northern part of the Continent now leave the French rail- 
ways, and follow the route from Basle to Genoa, saving 150 
miles as compared with the route to Marseilles. German 
has also recently very considerably advanced her trade with 
Italy and Spain. The only remedy to prevent still further 
deviation of trade, according to M. Charles Roux, consists in 
connecting Marseilles with the Rhone, and so opening up 
direct communication with all the canals and rivers of 
Europe. A canal for this purpose thirty-four miles long, 
would connect the port and the river through Berre Lake, the 
cost being estimated at £3,120,000. A Bill for the promotion 
of this canal is now before the French legislature. 

In the report on the Rhone-Marseilles Junction Canal it 
is pointed out that since 1836 France has only spent 
5} millions at Havre and 34 millions at Marseilles, whereas 
in this country over 40 millions have been spent on the ports 
of London, Liverpool, and Glasgow, besides the 15 millions 
spent on the Manchester Ship Canal; 6 millions by Belgium 
on Antwerp; 144 millions on Amsterdam and Rotterdam by 
Holland; and 8 millions on Hamburg, and over 9 millions 
on the North Sea and Baltic and Elbe Canals by Germany. 








A FLoatinc FisH MarRkKET.—We understand that Billingsgate 
Market is to be enlarged. The extension will consist of a covered 
way, the entire length of the Castom House Qaay, of sufficient 

th to afford as much space as that occupied by the old 
market, with which it will be connected with the riverside, so 
as in no way to obstruct the navigation, while it will utilise the 
unsightly mud shore, The structure is to be of a suitably orna- 
mental character. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


THE MANCHESTER SEWAGE PROBLEM. 


a the article on the above question in your 
issue of August 27th, the experience gained at Henley-on-Thames 
and Staines, which is up to date and probably little known, with 
the use of the Reeves system for sewage disposal and its applica- 
tion to the requirements of Manchester, might enable the 
authorities there to come to a more economical and effective 
method of dealing with their sewage, and at the same time be 
instructive to other towns where similar difficulties are arising. 

Apparently the question of nuisance arising from the gases from 
sewage at the disposal works has not arisen in Manchester ; but in 
the case of the application of the Reeves system at Henley it was 
the primary trouble. The sewage farm there with its outfall works 
had been laid down for the use of ferrozone as a precipitant, and 
polarite filters with the effluent then distributed to about eight 
acres of land, consisting for a depth of more than 20ft. of a light 
loam with a large quantity of pebble interspersed—or ti 
called shingle ; but the nuisance was such that injunctions were 
threatened, and the whole area as described in my hearing by the 
late Lord Camoys, whose park is close by, was ‘‘awful;” but he 
said in May last, ‘‘ Since the Reeves Syndicate went there, there 
had been no smell,” 

The system has now been at work more than a year, so that it 
has been subjected to all the ible changes of temperature, 
particularly during the recent drought and heat, showing itself 
capable of standing this severe test. 

he method of treatment pursued is that, on the sewage 
arriving at the disposal works it is sabjected to a series of chemical 
processes to effect deodorisation and precipitation So efficient is 
the process that no unpleasant odours are felt even when standing 
close to the sewage ; and as seen flowing to the precipitating tanks 
the commencement of the separation of the solids is very marked, 
After a short period of rest the efflaent from the precipitating 
tanks is then sent down the channels to the land with no under- 
drains, also not having by any means a broad flow, so little that for 
quite eleven months it has been concentrated on to considerably 
less than half an acre, which means that 120,000 gallons of effluent 
per day hays been absorbed by less than half an acre of land and 
without any appearance of its being sick, as if now turned up it 
is quite sweet. 

A coke breeze and sand filter has been provided, and the tank 
efflaent when passed through it is both bright, clear, and without 
odour. This filter is not necessary at Henley, but was put in to 
show the high efficiency of the treatment where land was not 
either obtainable or suitable, 

It might be suggested that the chemical treatment destroys the 
efficacy of the filters on biological lines ; but it is not so,as the 
aécobians are not interfe with, the results obtained clearly 
demonstrating this fact. 

At Staines, where the system has only been recently—two months 
—installed and is not yet in complete working order, it was found 
that the nature of the sewage differed much from that of Henley 
and required quite a separate treatment, trade refuse becoming an 
element which no doubt contributed to the failure of the alumino- 
ferric treatment as previously used there, and brought down no 
less than three injunctions against the Council. At the commence- 
ment 7 the new system the efflaent from the pee tank 
had to be sent on to already stinking land, and I can say that after 
six weeks of broad irrigation of the 100,000 gallons daily on to 
about a quarter of an acre, the land was perfectly sweet. 

The sludge must now be considered. You will have observed 
that as I have described previously that no gases are allowed to 
generate from the se , hence the nitrogen must go into the 
sludge, the effects of it on the land being clearly seen, and 
— has been expressed that such poor land as at Henley 
could yield such crops. 

The plant is not yet in band for the proper a the 
sludge as a marketable manure, but its use in a plastic state 
demonstrates its manurial yalue, and still without smell, as a 
Hanwell Councillor put his foot into a quantity, but called it 
* sweet.” 

Having now described the method and the practical results at 
nea heey Staines, the fi ial side must be mentioned, and at 
both places a considerable saving is effected by the authorities in 
the use of the Reeves system, amounting to some hundreds of 
pounds per annum, the ratio of cost being necessarily less to larger 
towns, with their corresponding greater quantities of sewage, than 
at either the above-named towns. The following facts, taken from 
the report in the Surrey Advertiser, of the meeting of the Staines 
Urban District Council, when deciding to adopt the Reeves system, 
need only be stated without comment, viz.:—‘'The syndicate 
took over the works as they stood, making all the necessary altera- 
tions at their own expense, giving the necessary guarantees as to 
efflaent and nuisances, and taking payment by a weekly sum of 
£10, all the plant to become the property of the Council at the end 
of twenty years without farther payments,” 

The adaptation to Manchester would be of special value, as I 
understand a pure efflaent is specially desirable as a feeder to the 
Ship Canal, so saving the acquisition of compensation water. 

From the various expsriments made at Henley, and the fact of 
such soil and small area filtering with success the quantities of tank 
effiaent, I can safely assume that after treatment by the Reeves 
system, one acre of properly made breeze and sand filter may be 
relied upon to produce a clear, bright, and non-nitrifying effluent 
at the rate of 1,000,000 gallons per acre, and that, filled twice per 
day, provided a period of two hours’ rest and aération be given it, 
means, with 26,000,000 gallons per day, 13 acres of filters, Bat as 
I understand there are already Lt acres of under-drained cultivated 
land, and taking half the area as being able to receive the tank 
efflaent, this would relieve the filters to the extent of, say, 
9,000,000 per day, or 600,000 gallons per acre taken by the 
farm, which is the same rate as that estimated by the Man- 
chester City Surveyor for their proposed filters ; but in conjunction 
with their present chemical treatment, therefore, I suggest that 
herein is the crux of the question. Rseves’ system of chemicals 
so assists the filters by annihilating the harmful microbes of 
putrescence ; and Professor Winter Blyth says:—‘‘The true 
putrefactive motile bacteria are specially affected in the Reeves 
system.” 

It may be well to observe here that the fact of the Reeves 








system being able to deal with trade sewage is demonstrated at | y 


Staines, so that I do not anticipate any difficulty in dealing 
with it in Manchester, the dilution being much greater. 

The sludge at Manchester can no doubt be made of a value 
of upwards of 303. per ton at the works, but that must be done 
without any admixture of lime in pressing. Therefore, in order 
to render it into its best marketable value, further plant must 
be laid down, which will have to be capitalised as against the 
increased value obtained for the sludge residuum in whatever 
form it is sold as manure, and that it has a greatly increased 
manurial value over the sludge where other chemi are used, 
or even plain precipitated sludge, has been clearly demonstrated 
at Henley on the same lands, 

The financial ect may now be considered, and taking the 
Manchester City Surveyor’s estimates, the filters would cost 
£71,500, and their maintenance per annum £1352, and renewals 
£8268 per annum ; but this latter figure appears excessive in the 
light of the experience recently gained of coke breeze filters. Tho 
cost of chemicals and labour, with the expenses in the mechanical 
application, I estimate at £30,000 per annum. Against this total 
of £39,620 would have to be credited the present amount expended 

early on chemicals and the labour and expenses in app tion. 
The sludge expense IJ prefer to leave as it stands, asa burden to 
the Corporation, although, even when pressed with the present 





system, the Reeves sludge would be of far more manu 

n that at present obtained, and without smell ; but, mul veins 
mentioned, a further capitalisation would ultimately be highly 
remunerative by the demand that would arise for so valuable 
manure, besides materially lessening the present burden, . 

The total cost of the necessary —_ chemical plant would pre 
bably be met by an expenditure of £10,000 ; but this is de ndent 
on circumstances of which I have no knowledge. I might sy 
gest that it would be quite practicable for an experimental on 
temporary plant to cost, say, £1000, with which a substantial 
quantity of sewage might be treated, and would prove concly 
sively its value ; the system being so easily adapted to either 
large or small volumes, and needing, if any, very little alterations 
to the present precipitating tanks, 

The foregoing estimates are deduced from my observations of 
these plants under special notice with the logs of their dail 
workings ; and the results, I submit, which have been achieved 
are in the present state of knowledge generally of sewsge dis. 
posal are worth being known, and on these grounds I have thought 
that you may find space for them in your valuable journal, 

T. W. Baker, 

7, Broad-street House, London, E.C., September 8th. " 


MR. ROOTS’ CLASSIFICATION OF OIL ENGINES, 


Sir,—The article written by Mr. Roots on ‘‘ The Cycles of Gas 
and Oil Engines” in THE ENGINEER of September 3rd possesses 
merit, and shows, as was to be expected, considerable acquaintance 
with the subject. Although undoubtedly some experts might 
object to Mr. Roots’ classification in some particulars, it is not my 
present intention to criticise his arrangement generally, but more 
particularly to call attention to certain omissions of patents and 
“noting,” which may tell unfavourably against inventors who 
were early in the field. As an illustration I herewith givo a few 
particulars showing that my own ition as a pioneer in the oil 
and gas motor field is not to be clearly made out in Mr. Roots’ 
classification. 

For instance, in his Class 2, omen engines, with cycles of 
one revolution, Type 8, with the aid of aseparate pumping piston, 
Wordsworth, 1882, is omitted, and further, reek ba noted by 
letter (c) indicating that the products of combustion were aj] 
cleared out by a flashing charge of air. Under the same head 
Wordsworth, 1882, is omitted, and should be noted by letter 
(>) as being ane engine. 

Again, in Class 2, — ~~ with tg of two revola- 
tions, bp 6, De Rochas cycle, Wordsworth, 1880, should be 
included, and should be noted under letter (c), this patent being, 
it is believed, the first instance of clearing out all the products of 
combustion by an air-flashing charge in compressicn engines 
having cycles of two revolutions. 

Then again, in Class 2, in cycles of three revolations, Type 8, 
Wordsworth, 1888, should be noted as a double-expansion engine, 
as also under type 6 with a cycle of two revolutions, and should be 
noted by letter By in each instance. And again, in Type 9, Words. 
worth’s, 1893, patent should be noted by letter (c) as an instance 
of clearing out all producte, and his 1886 patent under the same 
type should be by letter (4) as being a petroleum engine. 

hile not writing to criticise Mr. Roots’ paper, I submit that in 
avy chronological treatment of the subject, it is not fair to give 
pioneers in any department of the science a later day than is their 
due, or to qualify certain patents by so noting them as to make 
them 5 eed as earliest examples of certain features, to the detri- 
ment of those having an antecedent claim. Finally, I would like 
to add that the above-mentioned 1883 patent is the first instance 
of a gas or oil motor being governed by operating the exhaust 


valve, C, T, Worpsworts, 
Luton, September 13th, 


RECKONING THE SPEED OF TRAINS. 


3m,—In your issue of the 7th May last | observe a paragraph 
under the column “Railway Matters” quoting from an American 
contemporary a rule for reckoning the speed of a train in miles per 
hour by counting the thumps made by the wheels passing over the 
joints of the rails during a given period of time, and citing 20°3 
seconds as the period for 30f¢. A There is an error here ; it 
should be 20°45 seconds, or say seconds, sufficiently correct for 
ordinary use, The reason given for employing that period of time, 
namely, because it bears the same ratio to an hour that 30ft. bear 
to a mile, is, of course, correct, butso stated it is scarcely so obvious 
as the following makes it. The period of 20°45 seconds is the time 
occupied in passing over one 30ft. rail-length, and prcducing one 
thump at one mile per hour. Consequently a speed of n miles per 
hour will produce x thumps during that psriod. Again ths period 
for any given length of rail in use is one hour—or 3600 seconds— 
divided by the number of joints per mile—or 5280ft. If, therefore, 
the rails were each lft, long and the joints 5280 per mile, the pericd 


would be 4 = 0°6818 second. As the time in passing over a rail 


varies as its length. it is clear that we have only to multiply the 
length of any rail into 0°6818 as a coefficient to obtain the time in 
seconds occupied in passing over it at a speed of one mile per hour. 
Acting on this, we obtain for 18ft. rails 12°27 seconds, for 20ft. 
13:63 seconds, for 24ft. 16°36 seconds, for 30ft. 20°45 seconds, for 
40ft. 26 27 seconds, and so on, 

It is, however, quite clear that unlees the length of rail is known 
it is impossible to employ this method of gr ge | 8 ; 
Farther, it is useless on roads with mixed lengths of rail in use, 
or on roads through hilly country with so many curves that in 
laying the track no attempt has been made to keep the joints on 
the two rails opposite to each other—‘‘ square,” to use the techrical 
term—for in neither case can the joints be correctly counted. | 
have reasons for knowing that this method was communicated to 
the American journal by one of the staff of the Chicago Railway 
Museum Commission, who obtained it when here two years ago, 
but he has neglected to acknowledge its source. Doubtless he 
thought it sufficiently cute to pass muster as a Yankee notion. 
The original author of this ingenious method, however, is Mr. 
Henry Rigg, M. Inst. C.E., one of the Government Inspectors of 
Railways in India, formerly manager of the Burma State Railway. 

Rangoon, Burma, August 14th, Diana SEQUAMUR. 


THE STRIKE AND LOCK-OUT. 


Sin,—Feeling as strongly on the present disastrous crisis as does 
our correspondent ‘ Anxious Oalooker,” I felt much satisfaction 
in reading his letter last week, striking, as it does, the nail of this 
question fairly on the head. : 

My comparatively feeble voice can add little to the jastly 
vigorous denunciation by the Press generally of this madly suicidal 
struggle, which contest still imminently threatens to permanently 
ruin our national industrial interests, Well may the Germans and 
Yankees be laughing in their sleeves. 3 

It appears to me, Sir, that there is a choice of two rational and 
practicable alternative schemes for the satisfactory and speedy 
settlement of these labour disputes. First, that of compulsory 
arbitration, as advocated by your correspondent ; and secondly, 
the general adoption of the co-operative or profit-sharing system 
so ably and effectively brought to bear by Mr. George Livesey in 
the gas strike a few years ago. kay 

The absence of a compulsory national system of arbitration in 
labour disputes now-a-days really seems as great an evil and 
anomaly as the continuance of the equally illogical international 
warfare to the present day, in spite of the rational alternative, 
when a the self-same thing between individuals, is 
illegal andacrime, Your correspondent’s parable of the Pickford’s 
van and the omnibus is rather a felicitous one, 

Truly the only persons benefitting ia these disputes are the 
agitators, or as ‘ Anxious Oalooker” rightly eays, ‘‘ The humbugs 
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ke a harvest out of it, by counselling their lees astute 

oo to strike that they—the eaid humbugs—may get a few 
unds at the men’s expense for spouting.” ? oe 

Then, as to the grounds on which the labour side is porsisting 
in this struggle. They have virtually admitted that the eight 
hours’ day demand was a mere blind, and now, by their own con- 
fession, it is ‘* persevered in to avoid loss of prestige.” 

Tn conclusion, I join issue with your correspondent ‘“ Anxious 
Onlooker” in sincerely hoping that influential men in Parliament 
mey initiate speedy measures tending to the introduction of that 
rational and permanent reform comprised in a tystem of compul- 
sory national labour arbitration. Srpney H, HoLuanpDs, 
Lansdowne Circus, Leamingtun Spa, September 7th. 


gin, —When the Israelitish priests went for their enemies for all 
they were worth, the sacred Ark of the Covenant was brought out ; 
so when your correspondent Mr, Bickford parades the “‘inflexible 
laws of political economy and supply and demand,” it is evident 
that business is meant, e two phrases, however, seem rather 
lonely without their friend gocd old ‘‘freedom of contract.” 
Where is he? Held in reserve, or is he at last thrown on the scrap 

eap! Mr. Bickford, in setting forth these ‘‘inflexible laws,” 
tells us that ‘all man’s usefol labour is for man’s benefit.” 
Certainly. But which man? Lord Penrhyn or some such 
employer with hundreds of thousands a year, cr his labourer with 
18s, a week! Some thimble-rigging company promoter who mskes 
half a million in a deal, or a poor inventor who dies in poverty 
unnoticed and unknown ? ; 

Note, too, the word “‘useful.” Nothing is said abont useless 
labour. Recently the annual income of the United Kingdom was 
estimated on Mr, Giffen’s he gen at £1,350,000,000 ; of this one- 
third was useless labour, given to the production of luxuries 
whilst men were needing bare necessaries. Further, out of this 
total of £1,350,000,000 it is estimated that £500,000,000 goes to 
thirty million wage-earners, and £850,000,000 to the remaining eight 
million persons. This means that the average annual income of 
one class is £17 per head, and of the other £106 per head. 
Taus within the law that ‘‘man’s useful labour is for man’s 
benefit” there is plenty of room for ‘‘ the strife ’twixt those that 
have and those who want ;” and those who want may well risk the 
chance of a slight decrease in the total if they can only secure an 
increase of their share. 

We are next told that the laws of — economy are 
“inflexible laws of nature.” Possibly so. ut have not all such 
laws their modifying influences. Is not even a planet’s orbit 
subject to the aberrating force of other planets and stars’ Adam 
Smith’s great work is ‘‘ An Eaquiry into the Wealth of Nations,” 
and it sets forth the laws which direct the accumulation of wealth. 
In a world where wealth is the be-all and end-all his views may be 
sound. Ina society where might, either of hand or brain, is the 
only right, where scramble and b are leading principles, and 
each for himself and devil take the hindermost is the rule of life, 
the laws of political economy might be inflexible. Happily, 
however, the moral law is a disturbing factor. The gentler virtues, 
all that is human and humane, conspire to modify economic law. 
“The weakest to the wall” is dominated by ‘‘ Thou shalt love thy 
neighbour as thyself.” Is it not that the rules of the economist 
are simply deductions from experience, and not laws for future 
guidance of enlightened creatures? D2 they not show how men 
behave under certain conditions, and if the behaviour is evil, then 
is it not time to alter such conditions’? Coming to the law of 
supply and demand, will Mr, Bickford kindly formulate this, 
as we have, for instance, the law for expansion of gases ; and will 
he then show how it operates on the case in point ’ 

We understand that a supply, say, of electrical engineers over 
and above the demand reduces the price of their labour. Will 
your correspondent, then, show how it works out in the case of 
monarchs, dukes, and bishops, for instance’ Does the high market 
value of a duke depend upon the excessive demand for such 
creatures, or upon the exceptional talent the post requires! We 
have a large supply of curates, who are considered to be worked 
out at fifty, but still the price of bishops, who are regarded as up 
to their work at seyenty-five, seems to be maintained. Doctors’ 
fees and the lawyers’ cix-and-sightpence seem to keep an equili- 
brium without troubling supply and demand much. 

Coming to a few actual facts, early in the century there was a 
demand for children’s labour in cotton mills, which was met with 
the supply of beatloads of pauper children from the London 
unions, Their treatment was fearful in the extreme, so that 
under bratality, overwork, and starvation, they died like flies, 
until Parliament intervened. Again, women and little children 
lived like beasts and toiled like cattle in coal mines, till Parlia- 
ment forbade it. We have had Corn Laws, and had them repealed. 
We have seen the nine hours movement, the introduction of the 
Saturday half-holiday, the mange J of Factory, Education, and 
Compensation Acts. What has the ‘unalterable law of supply 
and demand ” being doing all the time’ It was invoked constantly 
to keep things as they were ; nevertheless, changes and actual 
reversal of conditions have been brought about. 

Have these changes come about in spite of the law, and 
is it, therefore, after all, unlike the “laws of the Medes and 
Persians,” or have the changes come in obedience to the law? If 
the latter, may not this latest alteration that is sought be but a 
new development of the law. Certainly, since changes occur, it 
seems uselezs to quote a law against a change without showing its 


specific application. 
It ap) that workmen are trusting to the old motto, ‘* Union is 
strength.” If this is foolishness, why do employers federate’ Why 


not let supply and demand do the business for them’ Why have 
Armstrong and Whitworth amalgamated? What have millionaires 
like Rockfeller, or the Standard Oil Trust, to say about the 
“unalterable law,” and where do the Salt Union, the Alkali Union, 
and all such capitalistic pools, trusts, and combinations come in ’ 
Finally, let Mr. Bickford consider what makes a highwayman’s 
‘Stand and deliver” an effective demand, and what made Oliver 
Twist’s request ‘‘for more” an ineffective demand, He may then 
find developments, REX. 
September 6th. 


Sir, —May I a portion of your valuable space for the publi- 
cation of thie Tote ” . ' : 
Most great engineering problems are elucidated by means of 
calculations. The following figures may possibly of some 
assistance :—A week consists pe goon days of 24 hours each, 
amounting in all to 168 hours, These are the hours during which 
a man and his family have to be fed, clothed, housed, lighted. 
protected, and amused. It is pro y the Amalgamated 
Society of Engineers that engineering fitters should work 48 hours 
4 week, that is to say, that 48 hours should be a fall week’s work. 
A full week’s work, however, will not be done in every week of 
the year. In nearly all the engineering works there are holidays 
amounting in all to not less than twelve days in the year. The 
great majority of the workmen are occasionally unwell or have 
particular engagements, such as weddings, funerals, &c,, amount- 
ing on the average to not less than twelve days a year. Twenty- 
four o- out of 318 working days in the year are about 7} per 
cent. Deducting 7? percent. from 48 hours leaves about 44} hours 
as the average weekly work ofa man on full time. It isnot, however, 
possible to keep works always on full time, and works are constantly 
increasing and di the number of their men who have to lose 
time in changing their place of employment. It is probable that not 
less than 10 cent, of time must be lost on the average in an 
average workmen's life from these causes, Reducing the44} hours by 
10 per cent, leaves little over forty hours for the average week's 
work of & man in the prime of his life. Forty hours a week is less 
than one quarter of a man’s time, and the proposal of the Amalga- 
Py Society of Eagineers is therefore that a man should give less 
— one-fourth of his time to working for the maintenance of 
imself and his family. To carry the calculation a step farther, 
Wo have to consider what portion of a man’s lifetime will be 








devoted to work for his maintenance. According to Mr. Barns 
the members of these societies die on the average at the age of 
fifty-two. Assuming that they begin work at the age of fourteen, 
they work thirty-eight years out of the fifty-two, This is equiva- 
lent to seventy-three years out of 100, Thus the working life of a 
fitter is 73 per cent, of the total life. Reducing the forty hours to 
73 per cent., we have a working life of about 29} hours per week. 
Bearing in mind that the living hours in a week are 168, 29} hours 
is 174 percent. It is therefore proposed that a fitter shall work 
during only 174 per cent. of the hours of his life, and the labour of 
these 174 hours will pay for his maintenance for the whole 100 hours 
of his existence. I do not propose to make much comment on 
these figures. 

Some men do no useful work at all in their lives, and their hours 
of pure idleness are only varied by iods when their energies 
are devoted to the injary, demo tion, and destruction of 
their fellow-creatures. Other men go to the oppesite extreme, 
and work more than 100 hours in a week, and from five years 
old to seventy have hardly any respite. What may be the 
proper and most advantageous periods for work and rest for 
the workers in iron and steel is a problem as to the solution of 
which there are endless varieties :f opinion, and it is probably 
safe to say that the more freedom and choice a workman has, 
and the less he is coerced by his employer on the one hand, 
or his associated fellows on the other, the more likely is the 
settlement to be founded on a secure basis, ARNOLD LupTON, 

September 15th. 


Sir,—I should be glad of an opportunity, as a small employer 
of labour, cf saying a few words on this question. We are, most 
of us, being asked by the Employers’ Federation to join them in 
this present lock-out on the eight hours question ; but, however 
anxious we may be ‘‘to fall into line,” with most of us this is a 
practical impossibility. For the large firms the stoppage merely 
means a small reduction in dividend, or even no dividend at all ; 
with the small firms stoppage means, in too many cases, stop 
of supply. Engineering is not the rosy business it was thirty years 
ago, a bread and cheese only, or even less, 

I should say the small firms ughout the country employ in 
the aggregate as many society men as the large firms ; at any rate 
all the small firms—and by this I mean firms employing, say, 150 
hands all told, and under—would be a very great accession of 
strength to the Federation ; and I think some such suggestion as 
the following would carry great weight with them. 

Form a union among employers on somewhat similar lines to the 
men’s union, members paying according to their number of hands 
or amount of benefit they wish to receive in case of strike or lock- 
out, As there would be no sick, superannuation, or other benefits 
to meet, the whole of this fund would be available for fighting 
purposes, and firms locking out or submitting to a strike—after 
receiving the assent of the Federation—would be supported to the 
extent due to their contributions. It is the dead expenses which 
swallow a small man up when he stops. In my opinion a union 
into which a small man could pay pro rata with his larger brother, 
and thus insure a sum equal to his dead expenses, would, if properly 
worked up, ‘catch on.” W. G. C. 

September 15th. 


Sir,—I think it would have done ‘‘ Non-Society Fitter” more 
credit if he had thoroughly and without prejudice considered 
some of the chief points in his remarks on the engineering le. 
Presuming he is a working man, but having a brighter intellect 
than his fellow-workers, I should like to ask him one question, 
Had trades unions any real causes to justify their origin? I think, 
if he would only lock dimly into the subject, he will find that he 
is enjoying some of the benefits brought about by trades unions. 
Farther, in his remarks, he does not consider the working man 
should interfere with the business of the capitalists. May I ask, 
does he, if the masters give the necessary consideration due to 
their men, and not treat them as some machine. When such con- 
sideration shall be shown, I donot think the day will be far distant 
when there will be unity between capital and labour, and the 
hard-earned money of the working man converted into old-age 
pensions instead of trades unions. FRANK LANE, 

September 14th, 


ARMOUR-PIERCING PROJECTILES, 


Sir,—It has been pointed out to me that your account of the 
recent trial of Hadfield’s projectiles, which appeared in your issue 
of the 10th inst., is the only notice of this trial which mentions 
the fact that these two 6in. projectiles had caps on their points. 
The other accounts of these experiments, both in the Sheffield and 
other papers, do not mention this fact. 

Now, it seems that so far back as August, 1894, two different 
Harveyised plates made specially for trial were fired at on board 
the Nettle, at Portsmouth, and were successfully penetrated by 
speci if eo chrome steel 6in. projectiles, with caps on their 
points. The following are the particulars of some of these shot :— 

lst plate, August 22rd, 1894,—6in. shot, Firth, capped ; muzzle 
velocity, 1815 foot-seconds ; shot passed completely through plate— 
broke up—one piece was two-thirds of original weight shot. 
6in. shot, Firth, capped; muzzle velocity, 1507 foot-seconds; 
shot passed completely through plate and broke up into large 

jieces, 
2nd plate, August 30th, 1894.—6in, shot, Firth, capped ; muzzle 
velocity, 1507 foot-seconds ; shot passed completely through plate. 
Projectile recovered whole and unda . 6in, shot, Firth, 
capped ; muzzle velocity, 1507 foot-seconds ; shot penetrated plate 
and broke up into large pieces and several small ones. 

It will be seen that in the four above-mentioned trials the 
— were much lower than those of the two Gin. Hadfield 
shot, 

Oa carefully re-reading the account of Messrs. Hadfield’s shot in 
the Sheffield papers, I fiad it is only claimed that this is the first 
occasion on which a 6in. shot has penetrated a Gin. Harveyised 
plate at Shoeburyness, And this is probably correct, although a 
Firth 6in. shot on November 22ad, 1894, did pass undamaged 
entirely through a 104in. Harveyised plate ; but it was afterwards 
admitted that the plate was not of a very high quality. 

September 14th, YOUR SHEFFIELD CORRESPONDENT, 














THE EMPIRE STATE EXPRESS, 


Sir,—Considerable doubt and misconception frequently arising 
as to the weight of this train, I recently had occasion to write to 
Mr. Wm. Bachanan, the superintendent of motive power, 
N.Y.C and H.R R., on the subject, and amongst other information 
he supplied me with the following particulars, which may be of 
interest :—Average weight of Empire State Express, 375,0001b.; 
greatest weight of Empire State Express, 481,0001b.; weight of 
Empire State Express on December Ist, 1896, 375,000 lb.; weight 
of heaviest passenger train, 1,020,000lb. The above figures are 
exclusive of engine, tender, passengers, and luggage. On the 
date mentioned, 1st December last, one of the newer engines with 
6ft. 6in. drivers, made the run at a little over 64 miles an hour, 
A report was at one time current that the train on this occasion 
w hed something between 300 and 400 tons—whatever that ma 
have meant. It will be seen that the load was about 167 Engli 


tons, F, W. BREWER. 
London, N., September 11th. 





RUSSIAN TRADE. 


Srr,—In another part of the report of the British Consul at 
Odessa, quoted in your article on 206, August 27th last, there 
is given an account of the loss of ritish capital in the Odessa 
Waterworks, which may in some measure account for the British 
traders’ rei ess in not taking advantage of openings which other 
nations seize erect. 

‘Tn 1872 an English waterworks company was floated entirely 
by English capital, amounting to £1,049, 440, to supply the town of 





Odessa with water from the river Dneister. English shareholders 
have unfortunately lost heavily by the investment, the company 
having suffered a series of reverses from many causes, notably, 
the depreciation of the rouble, In January of this year, the 8 
became the property of the town in consideration of a sum of 
£354,071, lated on the amount of an annuity for the remain- 
ing years of the concession.” As to the British merchant doing 
nothing that he ought to do, &c., a Russian consul of another 
country in a recent report gives a very high character to his 
conduct and policy. C. P, 
Westminster, 8.W., September 15th. 





ELECTRICAL CABS IN LONDON. 


§ir,—It may interest your readers to have a few particulars of 
the bey | i bas’ the electrical cabs since the inauguration on 
August . 

I may say that so far everything has been most successful, and 
the fact that the Scotland-yard authorities, after having refused 
licences to several other kinds of motor carriages, have, after a 
severe test, duly licensed the cabs, is in itself a proof of their 
efficiency. A of the Scotland-yard test is to run each cab up 
and down the Savoy-hill in the Strand, this hill being the steepest 
gradient in London. 

At different times, and on several occasions, journeys have been 
made to and from Hampton Court, Kempton Park, Lewisham, 
Sandown Park, Norwood, Croydon, Crystal Palace, Crouch End, 
&c., and the steep hills to be met with on some of the r running 
to these various places, such as be grin Sydenham-hbill, and 
Richmond-hill, have given no trouble whatever. Further, twelve 
of the cabs have been plying for hire in and around the City and the 
West End of London, and the takings of the cabmen, amounting 

they do to about 150 per cent. more than the taki of an 
ordinary hansom, show very well the public favour with which the 
cabs have been received. 

With regard to the Do ypaner of the London Cab Trade Council, 
which numbers some ¥ or sixty members, we have to place side 
by side the fact that the great Cab-drivers’ Union of London, 
numbering some 10,000 members, are distinctly in favour of the 
new cab, Water C BERSEY, 

General Manager, 
The London Electrica] Cab Co., Ltd., 
Juxon-street, Lambeth, S.E., September 11th. 


THE ATLANTIC CITY EXPRESS. 

Sir,—The interesting article, page 252, will, I think, be more 
clearly understood if it be explained that the ferry is a mile long, 
and is included in the total journey of one hour. The passengers 
leave Philadelphia by ferry boat at 3.40 p.m. They are due to 
cross over the water and start by train at 3.48 from Camden, and 
arrive at Atlantic City at 4.40, For the one-mile ferry and changing 
into the train 8 minutes are allowed, leaving the miles by train 
to be performed in 52 minutes. As a fact, the ferry takes from 
9 to 12 minutes, and the engine performs its part in several 
minutes under time. The regular load is five cars, but numerous 

gers cause an extra car to be added, as shown in the running 
or July. The baggage car weighs 35 American tons, the first-class 
40, and the Pallman 45 tons. 

The 3.40 express is always well filled with passengers, and 
according to the particulars furnished to me it is worked at a good 
profit. I have details showing that on Sunday, 8th August, 

ine No, 1027 hauled fourteen loaded cars from Camden to 
Atlantic City, and the clear distance between the suburbs of the 
two termini, 49 miles, was covered in 49 minutes. It certainly 
does appear strange that the business-man of Philadelphia can run 
down to the cea at a rate of 52 minutes for tniles, but that his 
cousin in London cannot go to Brighton, only miles, in less 
than 65 minutes, CLEMENT E, STRETTON, 

Leicester, September 13th. 





NATIONAL FREE LABOUR ASSOCIATION. 


Sir,—In the last issue of THE ENGINEER there appears an article 
stating that the employers have now a ‘‘ magnificent” opportunity 
of forming a National Free Labour iation, every member of 
which shall subscribe a fixed sum to a common fund, to which the 
masters shall subscribe pro rata a like amount.” We would point 
out that there is already in existence, founded May, 1893, ‘“ The 
National Free Labour Association,” which has a i 
membership of 182,000 workmen connected with all branches of 
trade. This Association has already drafted a ‘‘ Free Labour 
Bsnefit Scheme,” and it is the intention of the Executive Council 
of the National Free Labour Association to seek the co-operation 
of the employers, in order to make this ‘‘ Benefit Fund” a success, 
on the basis proposed by THE ENGINEER. This Benefit Fand will 
be brought before the delegates for their approval, at our fifth 
annual co , which will take place at the Memorial Hall, 
London, the week commencing October 11th. 

We enclose for your information proposed form of application for 
membership of our “ Benefit Fand,” together with the resolution 
and annual report to be submitted on that occasion. 

W. CoLiison, General Secretary, 
For the NaTionaL FREE Lasour ASSOCIATION, 





TECHNICAL EDUCATION. 

Sirn,—If I had signed myself John Smith or Paul Jones or 
Horatio Nelson, Messrs. Taylor, Taylor, and Hobson would have 
discussed their scheme with me. They fail to see that a name is 
no evidence of identity, and that after all correspondents have to 
rely on the editor for the good faith of a writer. To my thought 
we have to deal with certain facts, not with men’s names, [ 
honestly asked a few straightforward questions, and felt certain 
that I would get an answer, because I was equally certain that 
Messrs. Taylor and Hobson were gps | the subject of tech- 
nical education in a new direction. I have been disappointed. I 
am sorry. I shall not trouble them further. RaDIx, 

Ssptember 15th, 





THE VENTURI METER. 


Sir,—My attention has jast been called to the fact that in THE 
ENGINEER of the 3rd inst., under ‘ Replies to Correspondents,” 
you tell ‘‘S, G. (Dablin)” that the Venturi meter is made by the 
Builders’ Iron Foundry, of Providence. While this statement is 
perfectly correct in so far as they do make the Venturi meter, 
may I remind you that I am the sole manufacturer of this meter 
for all countries outside the United States of America ? 

September 3rd. Gro. KEnt, 








Hours or Lazour in U.S.A —The following particulars as to 
hours of labour in the State of Indiana are interesting at the present 
jancture. The sixth Biennial Report of the Department of Statis- 
tics of the State of Indiana, jast issued from the Government 
Printiog Office, Washington, U.S.A., gives the hours constituting 
a day’s work in the following industries of the State :— 

Hours constituting 


Iadustries, a Day's Work. 
NE aaa ca ee ce se 08 06 et, Oe ae eS 
ee, ne ee ee ee ee, 
Flour mill machinery .. .. «2 .. «2 «ec -- 10°0 
CO sea ee eae ae ae eee 
Car shops and shipyards .. ee 10°0 
Pulleys and shafting .. «se de ce 0s ise ee 
ST ea ne eb 00 56. as oc ve ow EO 
EE cc. ag cn 40 00. ee ee oe ee 
Washing machines .. .. . eo 10°0 


The average working day of the State is officially reported to be 
10 hours. According to the census of 1890 there were 139,508 
ca engaged in mechanical and manufacturing industries in 
odiana, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD AND Co,, Vienna. 
CHINA.—KELLy AND Watsu, L1p., Shanghai and Hong Kong 
FRANCE,—BoyvEav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turia. 
JAPAN.—Ketry anp Watsn, Lrv., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THompson AnD Co., 33, Loop-street, Capetown. 
J.C. Juta anp Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gornon anp Gorcn, Queen-street, Melbourne ; George- 
street, Sudney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckiand. 
Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRNnationaL News Co., 83 and 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Keiy anp Watsn, Lrp., Singapore. 
CEYLON.—WiJAYARTNA AND Co., Colombo. 
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Tur ExNGtIneeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


If credit eccur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enotnrer is registered for transmission abroad. 

A complete set of Toe ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THe Enoriveer weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tain Paper Coprrs— 


SE a3, vie! Pat oe. aps (o0clea., ols 301 es ee 
(Se ea errs (+ eS 
Tuck Paper Copirs— 
| ee ae eee ee ee ee oe 
WE rs 6 wk Soe7i-o02 conries ces’ be 001 oe Oe Ow 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘ordinary ' and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letter to be addressed to the Editor of THe EnGinrEr. 
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*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenrence, 
if suffered, can be mle a by obtaining the paper direct from 
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TO CORRESPONDENTS. 


*.*-In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

A. A. N (Clapham).—The principal French railways were constructed 
by Englishmes, and laid to the English gauge, 4ft. &iin., and so 
remain. : 

Rracto.—You will find it difficult to improve cn the disgrams you sent 
us taken with the engine linked up. Many engineers would sit up a) 
night to look at them if they could get such good cards. 

Corrrsponpsnt.—Mr. J. I. Case. Racine, Wisconsin, U.S A., makes the 
heading harvesting machines which you want. The Randolph is, we 
understand, the only 2-horse machine made. It weighs 1900 Ib., cuts 
the heads from the standing corn for a width of 8ft., and costs at the 
works £30. 

H. R. ayp Co. (London).—Several attempts have been made to use ex- 
plosive materials cther than gas for motive power, notably coal dust 
—vide articles now appearing in Tak Esorveer. Fouling of the 
cylinders by unconsumed particles and solid products of combustion 
render the hanical spplicati i ticable. There are other 
considerable mechanical difficulties. 

A. R. C. (London).—We have no onal knowledge of the acetylene 
system you mention. Avy simple low-pressure generator may be used 
with safety in practically any climate, due precautions being taken 
A contrivance by which the carbide drops into the water instead of 
vice versd is to be used by preference. The use of acetylene is making 
slow progress in this country, but it is more extensively used in France, 
where, it is stated, the carbide can be purchased more cheaply. 

J. D. (Richmond).—So far as we are aware. there is no domestic filter 
that will work for an unlimited period without cleaning. If there is 
any doubt about the water, the water should be boiled as well as 
filtered. Eminent eanitarians hold that no filter is to be trusted. We 
believe, however, that they are, when well made, satisfactory, pro- 
vided they are carefully cleaned at short intervals. But the average 
househlder never dreams of doing this. Are you an average house- 
holder ? 

L. K. M. (Bristol).—(1) Use a good loam mould properly blacked. You 
cannot reckon on a good face for such a casting in sand. (2) So far as 
we are aware, there is no formula for foot band brakes for cranes. (3) 
For the velocity of steam, let T be the temperature, V the velocity in 
feet per eecond. Then V = 60 VT + 459, or by Brownlee’s formula, 
V = 3'5953 V kh, where f is the height in feet of a column of steam 
of the given absolute initial pressure, of constant density, the weight of 
which is cqual to the pressure on the unit of base. The lowest pres- 
sure to which the formula applies when steam flows into the atmo- 
sphere is 25°37 Ib. per square inch, 


INQUIRIES. 


ACME FEED-HEATER AND PURIFIER. 
Sir,—I shall be glad if any of —_ readers can send me the address of 
the maker of the ‘* Acme Feed-Heater and Purifier.” ACME, 
September 14th. 
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THE TRADE OF THE BRITISH EMPIRE. 


Mr. CHAMBERLAIN, being repeatedly told in season and 
out of season that the trade of the British Empire was 
being ruined by foreign competition, and looking around 
him and failing to find evidence of the ruin, very wisely 
and properly applied by circular letter to the Governors 
of Colonies and the High Commissioner of Cyprus for 
information. His circular letter was despatched on the 
28th of November, 1895. The replies take the form of an 
enormous Blue-book of 599 pages, full of tables and 
swarming with figures. This book was published on 
Tuesday. It is sold by Messrs. Eyre and Spottiswoode 
for 4s. 9d. We may take it for granted that all our 
readers who are interested in foreign trade will buy the 
book, if they are not satisfied with the very copious 
extracts of all its essential portions already published by 
our daily contemporaries. We do not, under the circum- 
stances, think that it is necessary to reproduce any of its 
contents in detail. It will be enough to consider and set 
forth the broad lesson which it teaches. 

The Colonial Governors have gone to our consuls, 
among others, for information. No one will, we think, 
charge these gentlemen with optimism. They have been 
all Seine prophets of evil. We use the word prophet 
on purpose. It will be found that they only rarely assert 
that great harm has already been done. They are the 
more earnest in asserting that the sword of Damocles 
hangs by an extremely fine hair. Paraphrasing a well- 
known line, it seems that ‘“‘ British trade never is but 
always to be ruined.” Mr. Chamberlain’s letter has had 
the effect of compelling or inducing consuls to be 
explicit. The story they tell is just that which we have 
told many times. Here it is as set forth in the Blue- 
book before us :—(1) In the best classes of goods, and in 
the capacity to put the best possible article on a market 
which requires it, the British manufacturer is still 
supreme. (2) There are certain exceptions to the above 
rule, chiefly in the case of machinery and tools of certain 
patterns, and in favour of the United States. Yet in 
these particular lines the Canadian manufacturer is often 
a successful competitor with those of the United States. 
(8) A great portion of the general colonial market is not 
a market for the best class of goods, and in proportion as 
cheap and finished imitations of such goods can be put 
on the market, the trade will go away to the producers 
of such imitations. This is precisely where the foreign 
manufacturer is coming in. (4) There is some danger 
that where the trade goes to foreign competitors in the 
cheap goods just mentioned, a certain proportion of the 
better class of trade may also be diverted eventually. 

As we turn over the pages of this bulky volume we find 
the same tale told over and over again. Colonial people 
want cheap goods, and will buy them without regard to 
their real value. If they look well that is enough.. In 
the production of goods of this kind we apparently cannot 
compete with other nations. Great Britain has a very 





high reputation, and this question of foreign competition 
easily narrows itself to this—Is it worth our while to} 
attempt to compete? Mr, Chamberlain, in his circular 


letter, asked for samples of the goods which enter into 
competition with our manufactures. It will be remem- 
bered that these were exhibited not long since in London. 
Mr. Chamberlain obtained the opinions of British experts 
on these things. One authority writes:—‘‘I should be 
sorry if British manufacturers turned out such stuff.” 
Another writes :—‘I am fully convinced that the quality 
is such that no manufacturer of repute here would care 
to share in such a trade, and certainly I am not inclined 
to blame him. No doubt the establishment of factories 
for turning out ‘shoddy’ would increase the volume of 
British trade in some markets, but whether this would 
tend to the ultimate advantage and reputation of British 
industry is a debatable point.” Again, another says :— 
‘“‘ The articles exposed which I am interested in—cutlery, 
electro-plate—are of such an inferior class that it is very 
doubtful if anything so poor is manufactured in this 
country, and the value is an item of little importance, so 
that I am of opinion we don’t care who has this par- 
ticular branch of business.” It is quite impossible, for 
example, that any respectable English house can sell socks 
at 1s. 4d. a dozen, or moleskin trousers at 1s. 8d. a pair. 
Such things can only emanate from the sweating dens 
of the East-end. The production of cheap rubbish is 
foreign to the whole current of British thought and feeling. 
For many years we have been trying with more or less 
success to lift ourselves up as a nation, and at this moment 
we are the richest and the most cultured people on the 
face of the earth. With all our faults, our commercial 
morality is higher than that of any other nation. Our 
credit is greater; our reputation is higher. Even our 
enemies have learned that however much they may hate 
us, they must also respect us. We are, in a word, a first- 
class community, and we cannot and we ought not 
descend to imitate those who are glad to make a more 
or less dishonest living by selling as good that which is 
bad. Those who urge on the merchants of this country 
the desirability, if not the necesssity, of meeting the 
German or the American on his own ground, forget that 
not so many years have elapsed since it was asserted 
in thestrongest terms that the limed muslins of Lancashire, 
got up to sell, had lost us the Indian trade ; and that the 
loaded silks of Cheshire destroyed what would have been 
an excellent businessif only it had been honestly carried on. 
Why should it be advisable to do now what it was 
criminal folly to do a few years ago ? 

It is impossible to look round us and say that trade is 
bad, or that the nation is not prosperous. This is 
admitted by the prophets of evil ; but they say, ‘‘ The bad 
time is coming, look at the expansion of production of other 
nations.” These gentlemen seem to think that England 
ought to make goods for the whole world; they do not 
stop to ask whether or not we are now making about as 
much as we possibly can. As countries develope and 
population increases, so will the demand for commodities. 
There is no cause for alarm in this; there will always be 
a demand for British manufactures so long as their 
character for excellence is maintained. The real danger 
for Great Britain lies in the production by other nations 
of really excellent wares at a less price than that at 
which we can produce them. Of this we find scant 
evidence in Mr. Chamberlain’s Blue-book. We do find 
that there is a certain want of flexibility, so to speak, in 
the British manufacturer, but he is improving in 
this respect. The whole matter admits of being 
summed up by saying that we are only beaten 
in foreign markets in a trade for which we are not adapted 
as a nation, and which it is not worth our while to carry 
on. The West-end tailor would treat with scant respect 
the man who told him that he was losing money because 
he did not sell moleskin trousers at 1s. 8d.a pair. He 
would reply that he did not want a trade of that kind. 
The Sheffield cutler dare not for his reputation sake put 
on any market the rubbish that finds its way day by day 
from German workshops which have no character to 
lose. It is no doubt aggravating to the British consul, 
anxiously trying to do his best, to see German or French 
or American goods sold to the exclusion of English. It 
may comfort him if he bears in mind that Englishmen do 
not wish to make, or sell, or deal, in cheap and worthless 
goods. The contents of the Blue-book are, on the 
whole, very reassuring; and we cannot find in its pages 
any evidence that Great Britain is losing her commanding 
position in the world’s markets. More trade is being 
done all over the world. There is a larger turnover. 
But so long as Great Britain gets her fair share she can 
have no reason to complain if other nations get the rest. 


THE MASSENA POWER SCHEME. 


Last May we described and illustrated a remarkable 
scheme for utilising a portion of the water of the St. 
Lawrence River at a place called Massena. Since that 
date Mr. J. Bogart, an eminent American engineer, has 
been in this country, and, with Messrs. Kincaid, Waller, 
and Manville, of Great George-street, has not only worked 
out the scheme in detail, but succeeded in obtaining all 
the capital necessary to carry the work to completion. 
Its magnitude and importance can ke realised when we 
say that the proposed plant will develope 150,000 elec- 
trical horse-power. ‘The arrangements are very simple. 
At the selected point not far from Sault St. Marie, the 
St. Lawrence is divided into branches or arms by an 
island. The main body of the river goes over the rapids, 
while the smaller portion, known as the Grass River, slips 
down quietly throughout its whole length, and joins the 
St. Lawrence again below the rapids. Mr. Bogart will 
cut a canal across the island, and unite the St. Lawrence 
with the Grass River at a point where the level of the 
latter is nearly 50ft. below that of the former. The canal 
will be 225ft. wide and about 25ft. deep. It will be a 
little more than three miles long, and the bottom will 
fall at the rate of 6in. to the mile. At the Grass River 
end will be erected a power-house some 600ft. long and 
130ft. wide. In this will be ultimately installed thirty 
horizontal Victor turbines, each developing 5000-horse 
power at 180 revolutions, The generators will run at 
the same speed. They will be alternators, three-phase, 
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with a periodicity of thirty. The pressure of the current 
will be 2200 volts. For the present only fifteen turbines 
and generators will be installed. Work has already been 
begun on the canal; and on Saturday Mr. Bogart and 
Mr. Manville sailed for New York to push on operations 
with despatch. 

The whole undertaking forcibly illustrates the change 
which electrical science has wrought in the value 
of water power. It has, of course, long been known that 
the comparatively minute power of small streams and 
rivers was of so little value that it was scarcely ever 
worth while to attempt to make use of it. It was equally 
well understood that vast power might be had from large 
streams in certain places, as, for example, at Niagara in 
America, and at Bellgarde in Europe. But it was im- 
possible to utilise great powers within a limited area. 
No one, for example, requires 25,000-horse power to drive 
a cotton mill. It would not pay to construct works to 
take small quantities of water, and so steam had it all 
its own way. Serious attempts were made to get over 
the difficulty, and various methods of transmission were 
tried, as, for example, ropes at Bellgarde, but it was 
impossible in this way to extend sufficiently the area to 
be supplied with power. Then electricity stepped in 
and professed to solve the problem; but so long as low- 
pressure currents were used the cost of the enormous 
conductors necessary stood in the way and prevented 
much being effected. At last Ferranti appeared on the 
scene, and taught the world to use high-pressure 
currents, and by their aid the area which can be supplied 
from a central power station has been so greatly in- 
creased that distribution work has become a secondary 
affair, while the selection of a power site assumes the 
first importance. So far as we can see at Massena Mr. 
Bogart has secured an ideal site. The canal will be cut 
through a practically level plateau, which consists of an 
easily-worked sandy clay, which is quite water-tight ; it 
contains a few boulders—all those of less than one yard 
cubic capacity will be worked by the contractor as 
“clay,” those above that size at special rates. Some of 
excavating plant from the Chicago drainage works, 
recently described in our columns, is already employed 
at Massena. The canal will be made and the power- 
house built ‘‘in the dry.” The head will be all at the 
power-house, with the exception of the small inclination 
given to the bed of the canal. A clear head of over 40ft. 
will be available for the turbines. It will be seen that 
under such conditions the work can be carried out not 
only expeditiously and cheaply, but with the certaint 
thas no trouble will arise from water. Itis not as thoug 
a difficult tunnel had to be blasted through uncertain 
rock, or bored thrcugh a water-bearing sand. Every- 
thing is clear and above board and open to the day; and 
the last act will be the cutting away of the small portion 
of the bank of the St. Lawrence, which up to the last 
moment will serve to keep the water out of the canal. 

But however moderate the first cost of the scheme may 
be, unless electrical power can be supplied at a less cost 
than steam power it willnot be used in sufficient quantity 
to make an undertaking pay. Even 75,000-horse power 
is a great deal, to say nothing of double that amount, 
in a somewhat out-of-the-way place. But it must be re- 
membered that the St. Lawrence is certainly navigable 
up to the Sault St. Marie rapids by craft of 500 tons 
burthen. There is a railway not far distant from Massena, 
and so there is every reason to believe that the supply of 
cheap power will prove so attractive that a considerable 
demand will spring up within a radius of a couple of 
miles of the power station. Within that radius Mr. 
Bogart proposes to supply an electrical horse-power for 
12 dollars or, say, £2 8s., perannum. That is to say, he 
will deliver current at about 2000 volts to the purchaser, 
who may do as he pleases with it afterwards. When the 
power has to be transmitted over longer distances step-up 
transformers will be used, and Mr. Bogart contemplates 
sending out current to far-away mills and towns at 
20,000 volts pressure. As to the computed cost, we 
happen to have before us particulars of the cost of steam 
power driving cotton mills in New England. The Warren 
Manufacturing Company, Rhode Island, use a compound 
condensing vertical engine by the E. P. Allis Company, 
with cylinders 32in. and 68in. diameter and 5ft. stroke, 
making 75 revolutions per minute, with 155 1b. steam. 
The coal is semi-bituminous and costs 2°26 dollars, 
or, say, 93, per ton delivered at the boilers. 
The total cost per horse power per year has been 
carefully worked out, and amounts, including all 
general charges, and interest on the cost of the plant, 
5 per cent., and depreciation 5 per cent., to 11°55 dols., 
or, say, £2 6s.6d. This at first sight is less than the sum 
at which Mr. Bogart proposes to supply power; but it 
must be remembered that Mr. Bogart can furnish cur- 
rent at that rate for 144 hours per week, or 7488 hours 
per year, while the engines of the Warren Manufacturing 
Company are supposed to work only 3070 hours. Even 
if we allow that, instead of working night and day all the 
‘ear round, the electrically-driven mills only work 6000 
nours, or, say, 120 per week, the cost would work out 
little more than half that of steam; and bearing in mind 
that the motors would cost less than the steam plant 
both at first and for upkeep, it is evident that there is 
a very large margin in favour of the water-power plant. 
It may be urged, of course, that the advantage will not be 
had unless the mills are run by double gangs ; but, on the 
other hand, it must not be forgotten that the engines of the 
Warren Company are extraordinarily economical. The 
tons of fuel per horse-power per year are 2°08; the en- 
gines use but 12°5 lb. of steam per hour and 1°55 lb. of 
coal per horse per hour. We shall not be wrong, we think, 
if we say tbat this is at least 50 per cent. better than the 
average performance of good mill engines “year in 
year out;” and this being so, there is no reason to doubt 
that Mr. Bogart’s Company can easily beat steam in all 
but a very few exceptionally favoured localities. How 
far the wires will ultimately extend no one can say. The 
remarkable work that is now being done in transmission 
abroad tempt; us to ack why we are doing nothing at 


home? There is, for example, enormous water power in 
the Shannon going to waste. The utilisation of it might 
well attract the attention of Mr. Kincaid and his partners. 
We commend the idea to Mr. Balfour as another means 
of helping the sister isle. 


MESSRS. TAYLOR AND HOBSON’S SCHEME, 


A FORTNIGHT ago we published a letter from Messrs. 
Taylor, Taylor, and Hobson, which sketched a new 
departure in technical education. That letter evoked 
two replies. The more important of these, that signed 
“Radix,” alone concerns us. The writer asked certain 
questions which appear to us to be pertinent. We are 
sorry that Messrs. Taylor, Taylor, and Hobson think 
differently, and refuse to discuss their own scheme on 
its merits. They deem it necessary that they should 
know “ Radix’s” name; they are not content to accept 
the fact that we have thought his letter worth pub- 
lishing a sufficient guarantee that it is worth answering. 
We fancy that ‘‘ Radix” will not greatly aftlict himself 
in consequence. But the refusal of our correspondents 
to supply the information for which he has asked will do 
much to strengthen the theory that the advocates of 
technical education really have no case that will admit 
of being stated in commercial terms. Although Messrs. 
Taylor, Taylor, and Hobson may rest content, perhaps, 
to leave the matter as it stands, and to say nothing fur- 
ther about it, we regard their proposals as much too far- 
reaching and important to permit them to drop without 
examination; and we write in the hope that we may 
have better luck than “ Radix,’ and may succeed in 
obtaining from our correspondents some definite state- 
ment of the advantages to be derived from their scheme. 

Our correspondents are not engineers. They are largely 
engaged in the production of optical glasses of all kinds. 
They are, no doubt, constantly in communication with 
scientific men; and they may therefore be supposed to 
be more or less imbued with the true scientific spirit. 
This, in a sense, tends to diminish the value of their 
opinions, regarded from the commercial point of view. 
But that is not only the point of view from which tech- 
nical education is regarded by engineers and manufac- 
turers, but is that which the advocates of technical 
education profess to regard as the most important. We 
are told, for example, that on technical education we 
must rely for the means of beating German competition 
in the world’s markets. This may seem sordid, but it is, 
no doubt, attractive. In a word, technical education is 
represented as having a distinct money value for the 
nation. That is the doctrine continuously preached by 
its apostles; and we may, we think, go so far as to say 
that these gentlemen are willing, as a rule, to admit that 
ifit has not a money value, it has no value whatever, or, at 
least, none comparable with the enormous sums spent on 
imparting it. We cannot tell whether Messrs. Taylor, 
Taylor, and Hobson are or are not content that the 
merits of their scheme shall be judged on this 
basis. It matters very little, however, whether they 
are content or not, because in any case it is the only 
standard by which men producing steam engines, or cotton 
cloth, or ships, or bridges, or any other ‘‘ commodities ” 
for sale, will judge it. Let us, then, consider in this light 
what it is that our correspondents propose to do. Their 
letter is very well written, very precise, and very lucid as 
far as it goes. There can be no doubt as to their desires. 
But the more carefully we read the letter the more con- 
vinced we are that it has been written without much 
consideration of what it implies, or much knowledge of 
what it involves. Thus for example, our correspondents 
wish to obtain the services of some one who can explain 
to a smith what it is that takes place in a bar when he 
bends it. Now it so happens that the smith can see for 
himself all that takes place. He can see the stretching 
of the metal on one side, and the upsetting of the bar on 
the other side. There knowledge begins and ends. No 
one can tell what the rearrangement of molecules is in a 
way to enable a smith to bend a bar better after he was 
told than before. Again, all smiths worth the name, and 
even many who are not, know quite well that some iron 
is red-short and some is cold-short. A very large number 
know, furthermore, that sulphur renders iron red-short, 
and phosphorus makes it cold-short. The professor of 
metallurgy, the chemist, the natural philosopher, cannot 
tell the smith more than this. They have not—no one 
on earth has—the least notion why minute percentages 
of sulphur and phosphorus affect iron in this way. 
Neither the smith nor the chemist, nor anyone else can 
tell when a bar of iron is taken up to be worked whether 
it is cold-short or red-short, or neither, by looking at it. 
The smith does know, however, from experience that 
certain brands of iron are red-short, or cold-short, or 
neither. It is not for the smith who works the iron, but 
for the man who makes the iron, a matter of importance 
to know the effects of phosphorus, or silicon, or sulphur 
on the bar. Any information on the subject which the 
working smith may possess can be of ao value to him what- 
ever in a pecuniary sense. If we take, for example, the 
method of making welds, it is clear that the operation 
can be better taught by a competent smith, better learned 
in the ordinary routine of the forge, than it can be taught 
by a professor with a blackboard and a stick of chalk—a 
man who probably could not make a good weld himself 
to save his life. 

If, leaving the forge, we turn to the workshop, we shall 
find again that Messrs. Taylor, Taylor, and Hobson are 
in search of that which is unattainable, and if it could be 
had would probably not be worth having. They want a 
man who can teach a turner precisely how a tool cuts— 
the theory of cutting, infact. But there is no satisfactory 
theory of cutting. No one knows more about the subject 
than the man who is always running a lathe. The pro- 
fessor or teacher could be taken aback by any intelligent 
turner, who put a few well-selected questions to him. 
Why is it, for example, that the best liquid that can be 








used for turning hard steel tires is pstroleum—the 
common petroleum burned in lamps? No one knows, 
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Why is it that in drilling glass the drill must be 
moistened with turpentine? Can anyone say why there 
is a better speed than any other for each metal in the 
lathe? Proceeding in this way we arrive at the conclu. 
sion that Messrs. Taylor, Taylor, and Hobson, either 
want that taught which cannot be taught at all, or that 
they believe that the practical work of the shops can be 
better taught bya theorist than it can be taught in the 
normal way in the shops. Their letter is not full enough 
however, to enable us to speak positively on this point, 

Let us, however, assume that our correspondents 
succeed in getting hold of a man who can teach artisans 
what they never knew before, concerning what the 
Germans term very aptly, the ‘“inwardness’’ of things 
and consider whether the artisans after being taught will 
be worth more to their employers than they were before, 
Of course, if they are worth more to their employers they 
will be worth more all round. At this point the technica] 
education man always breaks down. His replies are 
vague and unsatisfactory ; he tells us that ‘ knowledge 
is power,” and quotes other glorified copy-book head. 
lines. But he declines to say that the man is worth any 
definite sum by way of wages, more than he was worth 
before; or to say why or how technical education hag 
made him worth a rise. There is a stock illustration 
which we may be excused for quoting, concerning the 
value of teaching brickmakers the reason why bricks are 
of different colours. The technical education man appears 
to hold that what he wants to teach is valuable in itself 
and for itself. The manufacturing world says that a 
brickmaker with a knowledge of chemistry is no better 
than any other “brickie.” The argument in favour of 
teaching chemistry would scarcely be pushed beyond its 
legitimate limit by saying that the classics ought to be 
taught in all Board Schools. But that is not the point of 
view of the ratepayer, or other individual who has to 
sustain the cost of the technical school. He wants to see 
a return for his money. Now, it should be obvious that 
to secure this, education ought to have a definite purpose, 
and it ought to be applied in a definite way, so that it can 
do something, produce some result—not go utterly to waste, 
But to get this we have to consider first whom we shall 
teach, and secondly what we shallteach. Instead of ladling 
out so-called teaching promiscuously, we ought to teach to 
a definite end. The young civil engineer must be taught 
surveying; but what would a navvy be the better for 
instruction in the use of the theodolite? To know the 
science of navigation no doubt enlarges the mind; but we 
can scarcely fancy that a draper would get a pecuniary 
return for years spent in acquiring it. In one word, the 
acquisition of technical knowledge that cannot be applied 
by the learner in practice is waste of time. There are 
two ways in which the worth of such teaching may be 
estimated—one is the value of the training as a mind 
developer, the other is its value as a money maker. 
Now, technical education is good for nothing if not 
making money. It is very far from being the best train- 
ing for developing the mental powers. We have, of 
course, nothing to say against the utility of mental 
development; but a dozen subjects suggest themselves 
as eminently suited for that, which are in no way tech- 
nical. It is, at all events, certain that our great Univer- 
sities turned out men of transcendent mental power before 
technical education was ever thought of. It is, there- 
fore, in no narrow-minded spirit that we insist on the 
value of technical education being appraised in money or 
in money’s worth and in nothing else; and to secure an 
adequate return the teaching must be of a kind that can 
be applied to some practically useful purpose. We findit 
necessary to insist on this and to reiterate it, because it 
is so often overlooked. It requires some courage to say 
what we have said; we run the risk of raising a storm of 
reproach, but for that we care nothing. We believe that 
what we have already written on the subject of technical 
education has done some good, and we hope to do more 
before we finish. 

Let us now consider how far the scheme of Messrs. 
Taylor, Taylor, and Hobson falls in with our proposition. 
We give these gentlemen credit for a disinterested belief 
that they can do good by teaching artisans in the way 
they propose. But, as we have said, we are by no means 
certain that they have really thought this scheme out, or 
that they see clearly what its results would be if put in 
operation. It is in many respects an excellent scheme. 
The paramount defect of it is that is contemplates effect- 
ing a great deal too much. Ignorance concerning the 
inwardness of things is as widespread as civilisation. 
It was an immense stride when men began to under- 
stand at all that there is an inwardness. Thousands 
of people do not realise that stupendous fact yet. 
The second defect of the scheme is that it promises 
no adequate return for the money and time spent in 
acquiring a certain item of knowledge. The man who 
runs a lathe would not produce a better result if he knew 
precisely how the tool behaves to the molecules of the 
shaft, and how the shaft molecules behave to the tool: 
and besides there is the difficulty that no one knows 
certainly whether there are any molecules at all. It 
remains for Messrs. Taylor, Taylor, and Hobson to ex- 
plain more precisely than they have yet done what their 
theory of betterment is; and, to make it satisfactory, 
they must reconcile, adapt, and harmonise it with 
modern shop practice. The whole tendency of the day 
is to specialise. The millwright period is as much 4 
thing of the past as the great ice age. No amount or 
kind of technical education can bring it back again. 
Our correspondent “ Delta” pointed out last week that it 
is commonly the practice to keep tool grinders in large 
shops. A very few men suffice to do this work. The 
instruction which Messrs. Taylor, Taylor, and Hobson 
would give to lathe hands would be useless to them. 
Their tools are ground for them. We may remind 
“Delta” that masters cannot afford to let their lathes 
stand while the men wait their turn at the grindstone. 
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We have specialisation in every direction; and so the 
only people to whom the technical school could be of real 
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irony of fate, they are the men who ought to teach in 
the technical school, and do not, 
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OUR ORDNANCE FACTORIES, 


Ix our leader of September 3rd we advocated the manu- 
faoture of our war stores under the direction of mechanical 
engineers possessing the advantages of complete training in 
their profession, and experience in the management and 
working of machinery. Owing perhaps partly to other issues 
mised in daily papers, some of our readers seem to have 
understood us to imply more than we said on this important 

uestion, so that some definition and limitation of our 
sition may be desirable. For example, an objection had 
oe made to the appointment of Sir William Anderson in a 
gpirit that almost suggested an attack upon himself. On 
this we observed that in the nature of things experience in 
working a manufacturing establishment must imply previous 
connection with some actual factory, and the same 
objection as to influence would apply to appointments made 
in the Admiralty, and conversely it might ba urged against 
officers having high official positions immediately becoming 
directors of establishments manufacturing war material. We 
would point out that there is nothing in the above to commit 
us to the approval of the Government system of appoint- 
ments. It would apply as truly to a man holding the post 
held by the late Sir John Anderson as superintendens of 
machinery as to that of the Director of Ordnance Factories; 
nor did we imply that officers in exceptional cases may not 
display the powers that have been so remarkably shown by 
Sir Audrew Noble and others, whose just selection and 
subsequent success has been due to their own talents. The 
organisation of the ordnance factories is a large subject beset 
with difficulties, nevertheless we may make a few observa- 
tions on it. Woolwich Arsenal, like other old establishments, 
has its history. Compared with many foreign establish- 
ments, it has a most honourable record. No man, however, 
isa hero to his valet, who knows his weaknesses, and often 
that valet would be the least sanguine person as to the com- 
plete reformation of his master. So with the Arsenal, habits 
are chronic, both on the side of the Government and the 
operatives. To make radical changes in the system and to 
cure evils in practice are alike difficult. The present organi- 
sation was the result of Lord Morley’s committee. It has 
b2en established now ten years. It has been recently argued 
that some form of inquiry should be instituted to judge 
of the results produced. In support of this it is urged briefly 
that much money is wasted, and that men in all positions 
are disappoin and disgusted. Broadly speaking, two 
admirable principles have been mischievously applied in 
Government Departments. The first is the sacrifice of indi- 
vidual interest, and the second the examination aud testing 
of work. On the plea of sacrificing individual interest to the 
good of the country, there has been a tendency to deprive 
an individual of any claim or advantage dus to him, and the 
idea of his wishing even to obtain personal credit or reputa- 
tion for anything he does has been spoken of almost as if it 
were wrong or corrupt. This has only to be pushed to a 
certain point to damage the country enormously; for the 
most perfect system on which men are turned into ciphers 
is a poor substitute for one in which their efforts are en- 
couraged and stimulated, and the acquirement of reputation 
is at the same time the stimulant which acts on the most 
capable men, and one which costs the country nothing. 
Examination and gauging of stores is absolutely necessary 
to efficiency, but it is possible to carry it out especially 
coupled with action on similar lines in departments 
of work-taking and pay, in such a way as to cause 
work to be done twice over, to engender disgust, and 
to destroy the sense of responsibility. The present system 
in the Ordnance Factories bears the stamp of its origin 
as the work of General Maitland, an able and masterful 
man,such as is occasionally met with, who thought that 
everything would be best done by getting it under his direct 
control. Some months since we gave an illustration of the 
effects of his policy on the position of managers. In pur- 
suance of his individualism, he placed the management of 
departments on a new footing. Thenceforth appointments 
were filled up on the understanding that the manager 
was to have no pension, was to be paid by the week, 
and liable to discharge at a week’s notice, An inquiry, 
however, is more easily demanded than carried out. Parlia- 
mentary inquiry has generally been slow, and has led to 
disappointing results. Doubtless, however, with a free hand 
a committee could be nominated who would investigate and 
do good work in recommending remedies. Among the 
questions to be made clear would be the distinction between 
administrative and manufacturing work, the inter-relations 
of large departments of private firms, and the rates of pay 
and actual work produced by the individual workman. It is 
greatly to be wished that something of this kind could be 
done before the present system is stereotyped by any step 
involving its continuance for a long time to come. 


CHINA’S NEED AND ENGLAND'S OPPORTUNITY. 


_“Wuat China wants,” observed Li Hung Chang, on his 
visit to London last year, “is more railways.” This declara- 
tion of the Chinese Grand Secretary, pointing as it does to 
one of the most urgent necessities of the country, is reinforced 
in an impressive manner by the newly-printed consular 
report of Sir Claude Macdonald upon China’s trade and 
fiaance. He states that the year 1896 witnessed real advance 
in the opening up of the country by means of railways. The 
line connecting Tientsin with the capital had, at the close of 
the year, been completed to within thirty miles of Pekin, 
and at the present moment trains are running to within 
half an hour's ride of the city gate. Whilst remarking that 
rapid changes are inconsistent with the Chinese character, 
and that a year is a short space in the life of a nation whose 
civilisation has remained stationary for twenty centuries, he 
adds that “ progress is slow and almost imperceptible, but 
progress there is;” and he wisely advises that “ Englishmen 
should watch carefully the developments of events, remem- 
bering that the great rewards of enterprise will be to those 
Who are first in the field.” It is uaderstood to be mainly for 
railway Purpoces that the £16,000,000 loan was negotiated 
recently with the Hooley Syndicate; and if so, it is to be 
hoped that a good part of the money will find its way into 
Pritish hands for the purchase of railway material and 
rolling stock. As the foreign indebtedness of China is of very 
eg origin, and does not exceed at present a total equiva- 
ent to £40,000,000, the borrowing powers of the country 
should be ample for railways and other necessary public 
Works, Any increase in the commercial prosperity of China 
ae lead to an expansion of her general trade, in which the 

itish Empire would have its usual predominant share, 
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The aggregate trade of the British Empire with China last 
year—exports as well as imports—amounted to no less than 
£39,271,000, out of a total of less than £56,000,000, this last 
amount representing the aggregate foreign trade of China— 
—import and export—with the world. Our share represents 
an increase of 94 per cent. upon the total for the previous 
year, and brings up the total of our Chinese trade to a frac- 
tion of 70 per cent. cf the whole. After the British Empire, 
Japan comes second on the list of China’s customers, and 
then the United States. We are persuaded that China has 
greater possibilities than the majority of our engineers seem 
disposed to admit. 








LITERATURE. 


The University Tutorial Series—Euclid. Books I-IV. By 
Rupert Deakin, M.A., Headmaster of King Edward’s 
Grammar School, Stourbridge. London: W. B. Clive, 
University Correspondence College Press, Bookseller’s-row, 
Strand, W.C. 1897. 

Iris quite true that continental mathematicians and 
geometricians laugh at us for retaining in our colleges 
and schools asa text-book a cumbersome, tedious, out-of- 
date treatise written in Greek nearly two thousand 
years ago. Itis still, and probably will be for years to 
come, an existing example of the guiding principle which 
has always governed English education, and does so to 
a very great extent even at present. This ruling principle 
was, and is, with some exceptions, to make everything con- 
nected with the education of youth as difficult, unpleasant, 
and distasteful as possible. It is little wonder then that 
but a few years ago pupils and students thoroughly 
detested the text-books given them, the method of teach- 
ing them, and not infrequently those who taught them. 
It is but fair to state that very recently, praiseworthy 
attempts have been made to amend the ancien régime. 
Numerous treatises and text-books have passed under our 
review which are excellent in their way. The subjects 
are treated in a sensible and comprehensible manner with 
the aid of appropriate illustrations and experiments, so 
that theory and practice proceed hand in hand, neither 
being unduly sacrificed to the other. It has been at last 
very tardily recognised that the method of education of 
both the young and of our artisans and working classes 
must appeal to the senses as well as to the intellectual 
faculties. 

Let it be understood that these remarks apply 
to our system of education, and to the geometry of 
Euclid, which is far behind the times, and is superseded 
everywhere by the modern and far more elegant, terse, 
and exact method, exceptin England. Itis with satisfac- 
tion we note that ‘‘ position” is at least accorded by the 
author to the antiquated, incomplete, and inept definition of 
a ‘* point,” but we regret that the definition of a “ straight 
line” is given as of old, instead of the one now univers- 
ally accepted. If all the definitions and axioms of Euclid 
were expressed in plain common-sense phraseology, 
several of the propositions would be entirely superfluous, 
and might be relegated to the rank of postulates. To pass 
on to the part performed by Mr. Deakin, we consider he has 
done everything that can be done to render the volume 
before us, parts of which in his own words are ‘“ most 
uninteresting” and “ long and confusing”—as acceptable 
to the student as it is possible to make it. The author's 
style is very clear and concise, and the different parts 
of what is given in the problem as the data, and what 
remains to be done, and what is stated in the theorem, 
and it is necessary to prove, are not only ably 
enunciated, but exceedingly well illustrated by the 
method adopted in the accompanying diagrams. In 
addition to the absolute “stock” or raw material of 
Euclid, Mr. Deakin has introduced a very large number 
of exercises, alternate proofs, summary results, and riders, 
which evince on his part both geometrical ability and 
decided mathematical talent. The “notes” on the third 
book are particularly worth attention, so also are the 
algebraical proofs of the propositions in Book II. The 
reader must judge for himself whether he will studiously 
peruse over three hundred pages to solve problems, many 
of which are of a very puerile character, not to use a 
stronger term, or whether he would prefer the modern 
continental simple and graceful geometry, or whether he 
would rather take his 2ft. rule, protractor, parallel rule, 
and pair of compasses, and readily and perhaps far more 
satisfactorily to himself, obtain the same results by a 
different mode of working. But he must not forget that 
Euclid has an educational value which is quite apart 
from its utility to the practical geometer. It teaches the 
necessity for accuracy of reasoning and logical sequence 
of thought, better than perhaps any other book ever 
written, and that is the secret of its longevity. 


The Manufacture of Iron and Steel Tubes. By EpwarpC.R. 
Marks. London: Marks and Clerk. 1897. 
Tuts little book will, we believe, be gladly received, not 
only by those whose profession is general engineering, but 
also by that increasing body of readers who take interest 
in mechanical things on account of their bicycles. No 
one would, of course, venture to say that the tube indus- 
try was of no account before the invention of the bicycle, 
but it may be said with perfect truthfulness that its rise, 
the improvements in machines, methods, and appliances 
connected with it, have been to a very large extent the 
direct outcome of the demand made by the bicycle trade. 
Mr. Marks starts at the beginning, and explains how the 
earliest lap-welded tubes were made somewhere about 
the time when Murdock was starting the gas-lighting 
of Soho. As a matter of fact, Murdock did not use 
many tubes made in the old expensive way because he 
found that old musket barrels, well suited to his purpose, 
could be bought for a very much lower figure. The 
patents which describe the inception of the butt-welded 
tube are next called upon, and the vital points and figures 
copied from the specifications. Finally, the history of 
the solid drawn tube brought up to the latest date is 
derived in the same manner from the annals of the Patent 
Office. The book concludes with a long list of the names 


of patentees of tube-making machines and methods, giving 
the numbers and dates of specifications. 

Regarded from a certain standpoint this little volume is 
entirely satisfactory. Butitis, as we have indicated, com- 
piled almost entirely from patent specifications, and the 
treatment is in consequence somewhat superficial. It 
does not make any pretence of going into the details of 
tube-making machinery, and does not describe or figure 
any modern machines, except in so far as the outline 
sketches, which the Patent Office requires, illustrates 
them. Asa record of the general features of the inven 
tion, and as an epitome of the subject, it is an interesting 
and valuable little book. 


The Science of Brickmaking. By Grorce F. Harris, 
F.G.8. London: H. Greville Montgomery, 43, Essex- 
street, Strand. 

Turs little handbook of 150 pages contains the substance 
of a series of articles published in the British Clay- 
worker in 1895—96. It furnishes information of an 
elementary character on the science of brickmaking, but 
at the same time it also contains matter which will be 
useful to the more advanced class of brickmakers and 
clayworkers generally. 

Chapter I. deals with fluviatile brick-earths, explaining 
how these are laid down by the flow of rivers, and giving 
sectional illustrations of typical deposits. Chapter II. 
describes in the same way lacustrine brick-earths; and 
Chapter III. treats of brick-earths of marine origin. 
These latter constituting by far the largest class of 
deposits from which bricks are made in this country, 
special attention is given to their formation and composi- 
tion. After a chapter on the mineral constitution of 
brick-earths the author discusses the action of minerals 
in the kiln, and follows this with two chapters on the 
chemistry of brick-earths. In Chapter IX. the operations 
of ‘“‘ drying” and “burning” bricks are dealt with from 
a scientific standpoint, and information is given as to the 
reasons which cause bricks to crack while undergoing 
these processes, with hints on how to avoid such cracking. 
A great deal of ignorance prevails among brickmakers in 
regard to the real causes of cracking in different cases, 
and the information here given should be of value. A 
very important part of the subject—the durability of 
bricks—is now reached, and receives consideration at 
some length and from several points of view. 

Chapters on the micro-structure of bricks, absorption, 
strength of different classes of bricks, abrasion, and 
specific gravity, conclude the volume, which contains a 
large amount of informa‘iun in a compact form, and 
should prove a handy book of reference to clayworkers, 
more especially as their branch of technical education 
has been somewhat neglected in this country up to the 
present. 





SHORT NOTICE. 


The Water Companies’ Directory and Statistics, 1897. With a list 
of Chairmen, Managers, Engineers, and Secretaries, and List of Asso- 
ciations of Engineers and Managers. Twenty-first edition. Loudon: 
Hazell, Watson, and Viney, Ltd. 1897. Price 63—TZhe Gas 
and Electric Lighting Companies’ Directory and Statistics, 1897. 
With a List of Chairmen, Managers, Engineers, and Secretaries, 
and lists of Associations of Engineers and Managers of Gas and 
Electric Lighting Undertakings in all Parts of the World. Twenty- 
first edition. London: Hazell, Watson, and Viney, Ltd. 1897. 
Price 63.; or the two bound ther, 103.—These two directories, 
now in their twenty-first edition, have been brought fully up 
to date, and embrace, it is believed, practically all the water. gas, 
and electric lighting companies of importance in the United King- 
dom. The alphabetical general indices of officials, which appeared 
for the first time last year, have met with such approval that they 
are again inserted. These two volumes form a valuable addition 
to the directory shelf. 
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Modern Locomotives. Illustrations, Specifications, and Details of 
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Transactions of the North-East Coast Institution of Engineers and 
Shipbuilders. Vol. xitt, Part 10. Session 1896-97. Issued 
August, 1897. London and Newcastle-on-Tyne: Andrew R:ii 
and Co., Ltd. 1897. 

Transactions of the Liverpool Engineering Society. 
Twenty-third Sassion. Eaited by R C. F. Annett, Assoc. Inst, 
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Handbook to the Workmen’s Compensation Act, 1897 : With ap- 
proved Schemes of Compensation, Statutes referred to, Notes and 
Decisions on Accidents, dc. dc. By M Roberts-Jones, Barri: ter-at- 
Law, of Gray’s Inn. Cardiff: Tador Printing Works. 1897. 
Price 1s, 

Programme of Technological Examinations, including Regulations 
for the Registration and Inspection of Olasses in Technology and 
Manual Traixing. Examinations Dapartment, Exhibition-road, 
SW. Session 807-98. London: Whittaker and Co, Price 
10d. net. 

Th: Workman’s Compensation Act, 1897 (60 and 61 Vict., cap 37 ) 
With Copious Notes, and an Appendix containing the Employers’ 
Liability Act, 1880 (43 and 44 Vict ,cap. 42) By W. Adaingtn 
Willis, LL B. (Lond) of the Ianer Temple, Barrister-at-Liw, 
London: Batterworth and C». 1897, Prise 2s. 64, net. 
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CATALOGUES. 


Messrs. SHANKS AND Co, of Tubal Works, Barrhead, nesr 
Glasgow, have sent us a very complete and effective catalogue and 
price-list of their sanitary appliances for use in steamers, ships, 
yachts, &3, It is admirably illustrated and produced. 


We have received from Messrs. Simon-Carves, Ltd., of Mount- 
street, Manchester, an illustrated brochure descriptive of their 








system of coke production, by which a considerable saving over 
the Beehive producer is effected. The little pamphlet is well 
worth consideration at the hands of all coke makers. 
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THE IDEAL OIL ENGINE 
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SOUTHALL’S IDEAL OIL ENGINE, 


Tus oil engine, made by Messrs. Hardy and Padmore, 
Limited, Worcester Foundry, works on the Otto cycle, 
and uses only heavy petroleum, such as Royal Daylight, 
for both starting and running. These engines start, it is 
stated, easily and with certainty. They have no pumps or 
other fine parts, and are thus specially suitable for use by 
ordinary unskilled persons. 











the oil from the trough C to the vaporiser L. O is the supply 
valve, controlling the simultaneous admission of air from the 
passages P, and oil, gas, or fine spray from a number of 
rather long holes R, connecting the wick N with the seat of 
the valve O. Qis the exhaust port, controlled by a valve, 
which, with the supply valve O, is operated by cams on a 
long sleeve S, carried on and driven by a shaft T, revolving in 
suitable bearings, at half the speed of the crank shaft, the 


| sleeve S being arranged on a feather key, so that when 


The two chief features claimed for them are (1) the patent | required it can be moved laterally along T, compressing a 
wick feed, giving an absolutely regular supply, not of liquid | light spring U. The cam V operates the supply valve O, cam 
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oil, but of oil gas or very fine oil spray; (2) the ignition of 
the charges by a piece of metal isolated by non-conducting | 
material, which after a few minutes’ run becomes | 
heated to a higher temperature than the rest of the | 
engine, thus allowing the vaporiser to remain at a lower | 
temperature than would be practicable if its heat had to 
perform the ignitions, Referring to the drawings, Fig. 1 is 
& part longitudinal section, Fig. 2 a back elevation, Fig. 3 a | 
back elevation of the wick, Fig.4 a part plan, Fig. 5 part | 
sectional elevation explaining the governing. 

To start the engine the reservoir A is filled with oil, and 
the inlet cap screwed down absolutely air-tight ; the tap B is | 
then opened, which allows the oil to enter the trough C 
until it has reached the level of the inlet, at which level the 
oil in the trough C will automatically maintain itself. 
The two stoppers D and E are removed from the top 
and bottom of G. Then having trimmed the lamp F 
with loose cotton waste saturated with petroleum, it 
is lighted, and, by means of the fan provided for the pur- 
pose, is blown for from four to six minutes. This operation 
causes the flame to pass round the annular flue G, formed | 
round the vaporiser L, heating it and at the same time a 
tube H, which serves to perform the ignitions for a short 





period at starting. 
The speed of the engine can be varied within considerable | 
limits by simply putting the spring on the governor M in a | 
state of more or less compression. | 
In the figures N, Figs. 1 and 3, is the wick serving to convey | 











W the exhaust valve, and cam X, which forms cams 
both on its edge and one side, assists in the governing of 
the engine, which is accomplished by entirely cutting off the 
charges where the engine exceeds the speed it is set to run at. 
The governor M, which is driven from the shaft T, when the 
engine exceeds its speed, draws over the bar K against the 
energy of a light spring, allowing a spring-urged bar Z, 
working in guides, to descend into the path of the inner end 
of short lever1, Fig.5,sopivoted that during the normal working 


| of the engine it rocks freely backwards and forwards, its out- 


ward end urged by a spring weaker than the spring U pressing 
lightly against and following the cam face on the side of the 
cam X. The lever 1, when its inner end meets the bar Z, 
is prevented from rocking, so causes the sleeve S to move 
laterally along T, compressing the spring U. The cam V 
thus misses lifting the supply valve O, and a different face of 
the cam W acts on the exhaust valve in such a manner as to 
hold it open during the next out and in-stroke, preventing 
any suction being exerted on the supply valve O. The edge 
of cam X comes into operation with each revolution of the 
shaft T, causing a small lever 2 to lift the bar Z up into its 
original position, where, if the speed of the engine has been 
sufficiently reduced, the bar K engages in it, holding it up, 
and thus allowing the sleeve S to return by aid of the spring 
U laterally to its normal position, where the cams V and W 
will again perform their normal operations. The igniter Y 
isa D ar of pointed metal isolated in a box casting by non- 
conductirg material, such as asbestos, and having an inlet 











pipe 3, the length of which determines the moment of 
ignition. A bafile 4 is provided to keep the lamp flame 
feom the trough ©. On a suction stroke occurring g 
charge of air and oil, gas, or fine spray is drawn into the 
vaporiser and cylinder through the valve O, formin an 
explosive charge, which, when compressed, is ignited for a 
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short period at starting by the tube H, and afterwards by the 
extra hot piece of metal Y. 








MERRYWEATHERS’ IMPROVED ROOF 
HYDRANT. 

THE necessity for providing a high-pressure fire service in 
the roof of a building has been repeatedly demonstrated by 
the number of fires that have proved disastrous, in many cases 
on account of the pressure available in the mains being only 
sufficient to serve efficiently the hydrants on the lower floors, 

In most buildings the roof forms a medium for the rapid 
spread of fire, being largely composed of wood in a very dry 
state. The provision of a high-pressure service on the rot 
has hitherto attained by the use of pumping appliances, 
or a tank in a tower, or by the adoption of compressed air in 
a vessel, necessitating attention from time to time to main. 
tain the pressure by a pump. 

The simplicity and inexpensive nature of the apparatus 
shown will commend it. The principle involved is identical 
with that employed in an old device known as “ Hero's 
Fountain.” 
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The illustration shows @ portion of a house in which two 
tanks are placed in the roof, or on the top floor if there be no 
pc atta ar above—one, A, being open, and the other, B, 
closed and air-tight. To the latter a hydrant is attached, 
with a pipe inside carried to the bottom of the tank. In the 
basement is placed a third closed and air-tight tank C. A 
pipe connects the bottom of A to the bottom of C, and my 
pipe to convey air connects the top of C with the top of B, 
the pipe being carried up inside the tank. A and B are kept 
full of water and C empty, and a stop valve is provided in the 
pipe from A to C. In the event of fire in the roof the stop 
valve is opened, as well as the roof hydrant ; the water in A 
descends to ©, and displaces the air, which, passing to B, 
forces the water through the hydrant at a pressure approx!- 
mately equivalent to that due to the height of the tank . 
above C. Hydrants in the house may —— be arrange 
to be supplied with water at the high pressure, but those a 
lower level will in many cases be sufficiently well cerved Ht 
the ordinary hydrant main. In a country house supplied. rd 
a water tower or a reservoir on 2 hill, or in the case ofa —_ ; 
ing receiving water from the water company’s main, to 
tank A ma be unnecessary, as the water will enter the tank © 
direct, and displace the air, and exert a corresponding Prd 
sure on the water in the tank B, Messrs. Merryweather ~ 
Sons, Limited, of Long Acre, London, W.C., are the make 
and patentees of this system, 








Supr. 17, 1897 





THE ENGINEER 











— 


A RUN WITH THE GREAT EASTERN CROMER EXPRESS 


Fig. 1--THE START FROM LIVERPOOL STREET, 


Fig. 3—PICKING UP WATER 


THE RUN OF THE CROMER EXPRESS—GREAT | 
EASTERN RAILWAY. 


THE fastest and lopgestrun without stopping of a train hauled 
by an oil-fired engine is without doubt that of the Cromer 
express on the Great Eastern Railway. Leaving Liverpool- 
street terminus at 1.30 p.m. this train arrives at Cromer—138 
miles distant—at 425 p.m., with but one stop at North 
Walsham, eight miles from Cromer, where it is due at 





110p.m. This gives a run of 130 miles to be performed in 

















Fig. 











2—PASSING STRATFORD SIGNALS) 


ig. 4—SWIAG BRIDGE AT NORWICH 


weighing not less than 180 tons, with passengers and luggage; 
but more frequently than not extra coaches are attached to 
this load. 

At 125 p.m, the engine backs on to the train, and whilst 
the driver pumps up and tests the air brakes and gives a final 
oil round, the fireman levels his coal fire, with which he has a 
percentage of broken firebrick, and prepares an incandescent 
base for the oil fuel to be sprayed and burned over, adjusting 
the dampers and fire-door, too, to his liking. When the clock 
is within a couple of minutes or so of the half-hour the 


160 minutes, or at an average rate of 48°75 miles per hour, | liquid fuel apparatus is started, and almost precisely at the 
No record in speed is here broken, but when one takes a run appointed moment the safety valves lift with the full boiler 
on the footplate and fully appreciates the obstacles in the way | pressure of 160 1b. per square inch. The guard’s starting 
of a continuous high rate of running, the verdict cannot but be | signal comes at last, and as the driver pushes over the regu- 
favourable for the class of locomotive employed. This trainis | lator the fireman opens the steam sanding valve to put grit 
regularly worked by single-driver express engines of Mr. Hol- on the rails, and with a few turns of the driving wheels the 
den’s standard design, and fired on his patent oil fuel system as | train moves slowly out under the bridges crossing the lines 
illustrated some time sincein THE ENGINEER. Thechief dimen- | at Liverpool-street. The picture Fig. 1 depicts the start from 
sions are as follows :—Cylinders, 18in. diameter by 24in. stroke, | the great station. There must be very little slipping, or time 
and drivers 7ft. diameter, with a boiler having 1217 square feet | is soon lost; and here must be mentioned the secret of 
of ag surface, and a working pressure of 160 lb. per square | handling a heavy train with a single engine without loss 
inch. The grate area is 18 square feet, and the weight of the | by slipping. Until the train gets fairly under weigh, the 
sngine in running order, 42 tons; the tender carries, in| engine should be run in full gear, and the steam con. 
addition to a small supply of coal, 650 gallons of oil fuel and | trolled by the regulator only, and all the way up {the stiff 
2640 gallons of water, its weight complete and loaded being | Bethnal Green bank of 1 in 70 it is customary to run the 
32 tons. The train is usually made up as under:—6- | engine of the Cromer express, if not in full gear, or 75 per 
wheeled brake, 6-wheeled third, 6-wheeled first, three | cent. cut off, very nearly so. A more uniform turning force 
8-wheeled bogie composites, two 6-wheeled thirds, 6-wheeled | is given the driving wheels under these circumstances than 
brake, and a 4-wheeled extra luggage van, ten vehicles in all, ' when the engine is working at a higher degree of expansion. 


| Having reached the junction at the top of the bank, the 
| driver runs the gear up to about a 30 per cent. cut-off, adjusts 

his sight feed lubricator to an even six drops of oil per 
minute, or thereabouts, to lubricate the pistons and valves, 
and runs the four miles to Stratford with the regulator about 
half open; meantime the fireman has set the exhaust steam 
injector for supplying the feed water to the boiler, and 
worked his oil fire up to the required intensity. Fig. 2 
shows the train passing the western junction signals at 
Stratford, and the network of rails to be seen will give the 
reason why speed has to be curtailed at this point to some 
35 miles per hour. . 

Past the station and the regulator is opened full, the 
reversing gear notched up, and the train rapidly gains 
speed. At Ilford, the four pairs of rails contract to two, and 
| we are fairly clear of London’s junctions and signals; thirteen 
| minutes have been consumed in the run of 7} miles here. 
| From Ilford to Romford the line steadily ascends, entering a 
| stiff grade soon after passing Haroldwood Station, 15 miles, 

averaging 1 in 100, which continues to the summit about one 
| mile north of Brentwood. During the last three miles of this 
pull the percentage of cut-off has been gradually increased 
| until the gear stands at 55 per cent. on the final half mile, 
| where the gradient is 1 in 24, the speed dropping to 30 miles 
| per hour. Over the top of the grade, and we get a good run 
down, starting with 1 in 150, and then a gradual falling slope 
as far as Chelmsford, 293 miles, which we pass at 2.10 p.m., 
8 being limited to 80 miles per hour through the station ; 
this latter is decidedly awkward, as the next mile is uphill, 
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ising 1 in 344, and finishing with a stretch of 1in 116; the 
pas § however, is accelerated again on the next down grade, 
and after two more uphill bits we pass Witham at the foot of 
an — 38? miles out, at a speed considerably over 60 miles 

r hour. 

From Witham to Colchester, 13 miles, the line is favourable, 
and the time allowed is 15 minutes, but the actual time 
occupied is often nearer 13 minutes; at the latter station 
there exists a curve which necessitates cautious travelling, 
and then comes a long rise of nearly 5 miles, followed by a 
sharp descent of 1 in 134 down to Manningtree, 594 miles ; 
up again to Belstead box, and we get a downhill course of 
24 miles, which brings our spsed up again to over 60 miles an 
hour, pga d to the run over the first water trough, 
situated just on the London side of Ipswich, as shown in the 
third photograph, Fig.3. As the speed of the train must be 
reduced in passing thestation, the driver shuts the regulator on 
entering the trough section, and the fireman curtails the oil 
fuel, otherwise "the generation of steam would be far too 
rapid; he also puts on the Jive steam feed injector on 
the driver’s side of the foot-plate for the time being, shutting 
the regulator, having made the exhaust one inoperative 
without readjustment with boiler steam. The resistance 
due to the water scoop soon brings the speed down to nearly 
40 miles per hour, and as the the train enters the tunnel 
under Stoke a slight application of the automatic air brakes 
brings it down another 15, till we pass the Ipswich platforms 
at an easy 25 miles per hour. 

Clear of the station and junctions, the regulator is opened 
full again, and the driver gradually reduces the cut-off to 
25 per cent., the fireman simultaneously resetting his oil fire 
to requirements, and restarting the exhaust injector for the 
boiler feed. Through Needham, Stowmarket, and Haughley 
we get an uphill pull to just beyond the eighty-fifth mile- 
post, when the line falls with easy grades to Diss, which we 
pass at maximum speed. Uphill again for another four 
miles, and we traverse the second water troughs just before 
running through Tivetshall, rather more than 100 miles from 
Liverpool-street, at 3.30 p.m. The tender scoop is again 
lowered as we reach the trough, and a full supply of nearly 
2000 gallons is taken in a few seconds. 

From here to Trowse we get a downhill run, save and 
except a slight rise at Flordon, but unfortunately a junction 
comes in as we near Norwich, and we leave the line into the 
Vistoria Station at not more than 15 miles per hour, and pass 
Trowse, 114 miles, at 345 p.m., where we meet the main 
line from Cambridge and Ely. Soon after leaving, clearing 
the station we slow to a walking pace to enable a pilotman 
to mount the foot-plate and accompany the engive over the 
swing bridge just outside the Norwich Thorpe Station, as 
shown in Fig. 4. 

The road here is single line, and all trains must slacken— 
practically stop—to take up and set down the pilotman. 
Over the bridge the Cromer express takes the ‘“‘ Wensum 
curve,” omits Norwich, joins the Yarmouth line through 
Whitlingham Station, and then, turning sharply to the north, 
runs over a hilly road to Wroxham, where a single road 
commences. The trains are worked over this section on the 
train tablet system, the exchange of tablets taking place at 
Worstead—127 miles—at 4.5 p.m., the speed being about 35 
miles per hour. 

Another three miles of uphill brings us to our first halt— 
North Walsham—where the traffic requires a stop of three 
minutes. Leaving at 4.13 p.m., we run down to a short level 
stretch of about a mile and a-half, and then ascend a stiff 
bank of 1in 200 to Gunton; and after a further climb of 
four miles, of which nearly three are 1 in 100, we run 
into the terminus at Cromer—138 miles from London—at 
4 25 p.m. 

During the run the oil fire has been exactly adjusted to 
meet the demand for steam made on the boiler; and at 
points where it became necessary to shut the regulator the 
blowing off of waste steam has been reduced to a minimum 
by curtailing the supply of oil fuel. After three hours’ 
buraing the coal and fire-brick base has become consolidated ; 
in fact, as the engine runs into Cromer nothing but the latter 
remains closely packed on the fire-bars, and presenting a 
uniform incandescent appearance. This covering for the 
grate would now take the engine over an almost indefinite 
period, and would seldom need attention but for the neces- 
sity of removing a portion of it after each day’s work, in 
readiness for a wood and coal fire to raise steam. During 
the wait of nearly an hour at Cromer, prior to taking a return 
train as far as Norwich, the oil is entirely shut off, and a few 
shovels of coal or pieces of wood are put into the fire-box to 
keep a blaze ready for igniting the oil fuel when it is re- 
applied. The actual quantity of oil fuel consumed on these 
rans is approximately 180 gallons, but, of course, this varies 
with the load and weather. 

The analysis of the running is:—Average speed for the 
entire distance London to Cromer, including the stop at 
North Walsham, 47-3 miles per hour; average speed London 
to North Wa'sham 48°75 miles per hour, and to Norwich 
swing bridge 50°7 miles per hour. The fastest stretch isfrom 
Ipswich to Tivetshall, 313 miles, which has 35 minutes 
allowed for it, or at a mean speed of 54:4 miles per hour. In 
practice, however, the writer has frequently covered the 39} 
miles from Shenfield to Manningtree in 40 minutes, oras nearly 
as possible at a speed of 60 miles per hour. No similar fast 
train in the world is worked with such ease to the firemen as 
the Cromer express of the Great Eastern Railway, and in 
proof of this statement it is only necessary to say that an 
ordinary coal-fired engine would require something like 2} 
tons of coal to be shovelled into the fire-box on each trip, to 
convince the most doubtful critic. These trains have ies 
regularly hauled all through the summer with the single 
driver oil burners as described with marked success, in spite 
of the fact that on holiday occasions the load has run up to 
seventeen carriages. A. M. B. 








CAPE RAILWAYS. 


On these lines all the difficulties of a pioneer country have 
had to be contended with-—the risk of extensions being un- 
profitable, the competition with the adjoining colony of 
Natal for the best long-distance traffic, the large extent of 
country traversed, with only a little over half a million of a 
population to draw its traffic from, and other difficulties; yet 
the returns show a striking result that is not obtained on 
any other railway system in the world under like conditions. 
For the year ending December 1896, the net return on capital 
expended has reached the high figure of £8 19s. 7d. per cent., 
after deducting £289,553, the share of profit due to the 


mentioned proportion for the Orange Free State, amounts to 
£1,867,199, while the annual interest now due on debentures 
outstanding amounts to £700,135, giving a profit, after paying 
working expenses and interest, of £1,167,064. 

This result has been attained while the lines are kept in a 
thorough state of efficiency, for, in addition to the current 
repairs and renewals, working expenses have been debited 
with £42,140 for new works on permanent way and works, 
and £48,824 for new engines; also £27,904 is c ed against 
working expenses for sick fund contributions for the year. 

This system of making provision for the depreciation of 
rolling stock and betterment of line against working expenses 
is exceptional. Up to the 31st December, 1896, the following 
amounts have been charged under that head :—New engines, 
£184,252; relaying with 60 lb. steel rails, £223,981; new and 
additional works, £104,867 ; total, £513,100. Since January 
1st, 1897, the Government of the Orange Free State has 
taken over the working of the railways through that Colony, 
in accordance with the convention entered into between the 
Cape and the Free State Governments. Exceptional diffi- 
culties have been met with during the past year in conse- 
quence of the serious drought in several parts of the Colony. 

The principle adopted by the general manager in embody- 
ing in his report the reports of the resident engineers, the 
branch locomotive superintendents, and the traffic managers 
of each railway system, in addition to the reports of the 
chief of each department, gives a stranger a thorough insight 
into the —— each branch of the railways that could 
not otherwise had. The miles open at the close of the 
year 1896 was 2253, at a capital cost of £21,193,417, equal to 
£9407. Gross earnings amounted to £4,078,561, and working 
expenses £1,921,809. Train miles run were 9,987,448, which 
shows the rate per train mile of gross earnings, to be 
8s. 2d.; working expenses, 3s. 10°2d. 

In the details of working expenses, the following expendi- 
ture is shown for the past three years :— 


Year. 1894. 1€95, 1896. 
£ada £ «2 d& £2. & 
Maintenance of way and works : 
Per mile of line ie oe A. us 18 OO Cc ee 8S 
Per train mile .. .. ae} an @ i 1... 0 0104 
Locomotive power, car and wagon repairs : 
Per mile of line «=. 4. Os OO... -8.0 
Per train mile .. .. + 2 83 i. 01 89... 01 87 
Traffic expenses : 
Per mile of line 144 0 0 159 0 0 .. 216 0 0 
er train mile .. 0 Ol 0 0106.. 0 O17 
General charges : 
Per mile of line oe ee a8... Bes 
er ice as 0 0 1°3 0008... 0008 
otal : 
Per mile of line e380 0 .. €8 00 .. 86 0.0 
Per train mile .. 0 811°5.. 0 3 84... 0 3 76 


The locomotive department is handicapped to a great 
extent with regard to fuel for lccomotives; coal tests are 
continually being made, and alterations made in the fire- 
boxes for burning native coal. A number of engines have 
been fitted with the Tilney automatic fire grate, while others 
are fitted with the “‘ Finger” grate, similar to those in use 
in the United States. The bulk of coal burned is native 
coal, whose properties are described by the chief locomotive 
superintendent as follows :—‘‘ Such extensive tests have been 
made recently of the evaporative power, c., of the colonial 
coals, that there is very little more to be said on the subject. 
The best of it is indifferent fuel for a locomotive, and difficult 
to manipulate. Losomotives on account of their restricted 
grate area are more dependent for their efficiency upon coal 
with good evaporative power than other types of steam 
engines where the grates can be increased without incon- 
venience.” 

Of the coal purchased last year, over 173,000 tons was 
purchased from Viljoen’s Drift, almost all of it being at the 
net rate of 10s. per ton of 2000 Ib. This being distant some 
958 miles from Cape Town must run into a large additional 
cost for haulage to the various distributing depéts. The 
imported Welsh coal, of which nearly 10,000 tons were 
purchased, averaged per ton 30s. 9d. at Cape Town, and 
37s. 1$d. at Port Elizabeth. 

Another heavy item is incurred owing to the stee 

tadients. The hilly nature of the country may be judg 
rom the altitudes mentioned below. Worcester to 
Constable, a distance of 67 miles, the line rises 2406ft. 
Alicedale Junction to Naauwpoort Junction, an altitude of 
3979ft., is negotiated in a distance of 198 miles. The follow. 
ing also are very severe :—Fraserburg road to Biesjespoort, 
distance 113 miles, net rise between the two places 
2698ft.; East London to Cathcart, 109 miles, with 3906ft.; 
Zwartkops Junction to Naauwpoort Junction, 262 miles, 
with 4867ft. 

For some considerable time past the work of reducing 
some of the severe gradients and flattening curves has been 
undertaken, with a benefit in the more economical working. 

The average consumption of Welsh coal for the past year 
was 41°42 lb, per train mile, while the South African coal 
was 45°05 1b. per train mile. These cannot, however, be 
used for purposes of comparison, for many of the engines 
burning South African coal were only the small types, 
those burning Welsh coal only were, with few exceptions, 
the heavier class doing the hardest work. 

The increase in traffic during the year, compared with the 
previous year, has been as under :— 

Passenger traffic—No., 19°0 per cent.; revenue, 28°1 per cent. 

Goods traffic—tonnage, 18°9 per cent ; revenue, 17°0 per cent. 
During the year 615,399 tons of South African products, or 
44°6 per cent. of the total tonnage of every description of 
goods carried, were conveyed over the Cape railways. The 
following comparative summary for the years 1895 and 1896 
shows the principal items :— 








Orange Free State. 
The net earnings for the year, after deducting the above- 


Year, 1896. Year, 1895. 

Total miles open.. 2258 
Capital cost .. .. .. o- £21,193,417 .. £20,487,072 
Capital cost per mile open £9407 ee os £9093 
Capital entitled to interest £20,790,288 .. . £20,404,195 
Gross earnings .. .. £4,078,561 £3,390 093 
Working expenses .. £1,921,809 .. £1.596,013 
Netearnings .. .. .. £1,867,198 .. £1,528,480 
Percentage working ex- 

penses toearning .. .. 471 47°1 
Percentage net earnings to 

capital after deducting 

Orange Free State share £8 19s.7d. .. £7 9s. 104. 
Goods carried .. .. .. 1,878,845 tons .. 1,158,614 tons 
Passengers carried includ- 

ing season tickets .. ‘7,978,652 6,708,698 
Train miles .. .. .. «a 9,987,448 8,185,550 
Earnings per train mile .. 8s, 20d. 8s. 4°0d. 
Working expenses per train 
mi. 2 (a ET 8s. 10°2d. 8s, 11°1d. 

arnings per average mile 

open —_ gat ee £1810 £1505 
Expenditure per average 

Mle OPER 55 as se ce £853 £703 
Locomotives—number .. 411 368 
Coaching vehicles--number 478 430 
Goods and live stock 

vehicles—number.. .. 6777 5622 


—; 

Because of the strained and bellicose attitude of th 
neighbouring colonies with the British, a great amount of 
tact and management must be exercised by i authorities of 
the Cape railways to secure the even commercial relations and 
harmony that exist in the through communication of the 
railways with the Orange Free State and the Transvaal, 








THE UTILISATION OF WATER POWER, 


Iv has been urged, and with perfect truth and much 
cogency, that steam power could accommodate itself to the 
site selected for a factory, while water power could not, [y 
the one case, the power could be brought to the site: jp the 
other, the site must be brought to the power, or, at any rate 
within a reasonable distance of it. These conditions yy 
longer obtain. The electrical transmission of water Power 
has destroyed those obstacles and difficulties which hindereg 
its development as an opponent of steam power. It cay 
be now taken to almost any distance, and the progress of 
the new system is at once rapid and unprecedenteg 
Some five years ago the Oerlikon installation supplied electri. 
cally a large horse-power. About this time also, the Corpora. 
tion of the town of Zurich, which is the largest in Switzer. 
land, and can number 100,000 inhabitants, determined to 
utilise the water power at their command for:—First, 4 
potable supply ; secondly, as a general motive force ; thirdly 
as an electric installation and great central station: 
and, fourthly, for lighting purposes. After the necessary 
surveys had been carried out, and the estimates as to the 
supply been accurately verified, it was decided to draw it 
from the lake to which the town has given its name, The 
daily quantity needed, or at least provisionally allowed for, 
was at the rate of 66 gallons per head. This was no doubt a 
liberal allowance, and one to which the other available sources 
of supply, namely spring and underground feeders, were found 
to be quite inadequate. It may be mentioned that the Lake 
of Zurich has a drainage area of some 400 square miles, an 
average depth of 225ft., and a daily discharge of a couple of 
billion gallons through the river whose waters furnish the 
motive power required. It is frequently assumed, without 
good and sufficient data, that the admittedly comparatively 
large expenditure of establishing a central station for the 
electric transmission of power, is not warranted in the case of 
small cities and towns. Nevertheless, though very possibly 
in many instances the statement may hold good, an installs. 
tion and plant has been in active working at the town of 
Peterborough, in America, for some time, which has given 
very satisfactory results. The small town is situate nearly 
four miles from the station, and the success which has 
attended the undertaking is stated to be due to the improve. 
ments recently introduced in the apparatus employed for pro. 
ducing alternating currents. A turbine, which works under 
@ pressure of 24ft., drives a dynamo at 1500 revolutions per 
minute. About a thousand lamps, public and private, are 
supplied with lighting power, and one attendant, not neces- 
sarily an electrician, superintends and works the whole 
establishment. It may be said that water power can be 
transmitted, or perhaps more correctly, transported, from its 
actual source of supply to any distance. So it can, most 
undoubtedly, making due allowance for friction and other 
retarding causes in pipes, conduits, or, in fact, in any descrip. 
tion of channel in which it may be conveyed ; but it frequently 
occurs that the original head is so small that it would become 
reduced to zero before the power could be transported 
to any distance worth mentioning. The mere possibility 
of transporting water power in its fluid condition depends alto- 
gether upon the character of the ground through which 
it must pass. A district, rugged, broken, precipitous, 
with hills and valleys, large and small, interspersed pro- 
miscuously throughout its whole extent, presents well-nigh 
insuperable obstacles to the transport of water power in its 
liquid state. On the other hand, these impediments are of 
little or no value in the electrical transmission of the same 
power. It must be a terrible country indeed, so far as its 
physical features are concerned, which will not admit of the 
slim supporting poles and the aérial conducting wires being 
erected through its passes and defiles. 

It is but two or three years ago since the application of 
water power transmitted to a distance by the aid of electricity 
was successfully made for the first time in New Zealand, to 
work plant designed for gold dredging in a river. The 
generator house is placed nearly midway between the 
extreme points of the length of the river, constituting the 
part to be worked, that is,a maximum distance upstream and 
downstream of a couple of miles respectively. A water 
wheel forms the prime mover. It drives by belting two 
series-wound d os at a normal speed of 700 revo!utions 
per minute, which generates a current equal to 70 horse 
power. A complete circuit is established between the gene- 
rator house and the dredge by conductors of naked copper 
wire, carried upon fluid insulators. A very good example of 
a central station for electric transmission, to which a good 
deal of attention has been drawn, exists at Fitchburg, in 
Massachusetts, The water supply is obtained from a neigh- 
bouring river, and is brought to the generator house in a 

ipe 36in. in diameter, and nearly half a mile in length. 

e station is situated three miles from the town, and the 
power consists of six Pelton wheels, with a total capacity of 
600-horse power, running under a head of water of 130ft., 
and connected directly to a two-phase generator. It is 
affirmed that the working of this installation was attended 
with results so exceedingly satisfactory that considerable 
extensions have been since added. Our readers are 
already acquainted, through the columns of Tur ENcl- 
NEER, with the great Niagara utilisation scheme an 
its turbines of 5000-horse power each, as well as Wi 
other important undertakings of a similar nature in dif- 
ferent parts of the world. A company has recently 
been formed for utilising, on a comprehensive scale, the water 
power of the Rhine, in Switzerland. It is now some six oF 
seven years ago since the project was seriously entertained, 
and now the necessary works are in active progress at Rhein- 
felden. In all parts of this great river there is an abundant 
amount of energy stored up, but more especially in the upper 
reaches of its course. At present it is intended to utilise only 
some 13ft. of fall by means of twenty turbines, leaving about 
8ft. more for the future enlargement of the central station. 
The works comprise a dam, for which there is @ good and 
substantial rock foundation, built of cement concrete, and 8 
fish ladder with 2}ft. of water, and risers 1ft. in height. = 
supply canal has a width of 170ft.,a length of 3400ft., an 
runs parallel to the Rhine, from which it is separated by, a 
wall of rough stonework faced with cut stone, and that for 





outlet is hewn out of the solid rock, In the turbine house 
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are placed twenty of these motors, and especial means have 
peen adopted, in the event of any accident to one of the 
machines, for cutting it off from the others. Above the 
turbine house are placed the —_— ina chamber 485ft. in 
length, 35ft. wide, and 25f¢. in height. A travelling crane, 
capable of lifting 20 tons, runs the whole length of the build- 
ing. Each turbine is equal to 350-horse power, so that their 
yoited power equals 17,000-horse power. Owing to the 
number of different purposes for which the current is to be 
used, the electric part of the installation demanded very 
carefu' and serious attention. We have not space now af our 
disposal to enter upon the relative claims to consideration 
which the various electrical currents possess. It was 
ultimately decided that the polyphase current was the one 
which was most likely to prove, under all the circumstances 
of tho case, the best adapted for the power station at Khein- 
felden. There are other examples of the utilisation of water 
power by electrical transmission on a larger scale, to which 
we shall refer when they have assumed a more advanced 


stage. 











THE STRIKE AND LOCK.-OUT. 


Ix the Lancashire district our correspondent writes, the 
engineering trades’ dispute has brought forward no new 
development of any moment during the past week, but there 
have been plenty of rumours current that some sort of move- 
ment is in progress that may possibly lead to an early termi- 
nation of the dispute. Official representatives of the 
employers and also of the workmen disclaim all knowledge of 
any move in the direction of bringing about a settlement, and 
both sides seem quite as determined as ever, but none the less 
there are more or less definite statements which are certainly 
indications of some attempts being made to effect, if possible, 
a compromise. It can scarcely be said, however, that in the 
actual position any real change has taken place to lessen the 
probabilities of the dispute lasting over the remainder of the 
year. The opinion was very definitely expressed to me 
by an engineering trade representative very competent 
t9 judge of the several situations, that if the employers were 
determined to fight the matter out to the end, without any 
compromise, the close of the struggle would scarcely be 
brought about this year, as the trade unions, on their part, 
would also fight it out to the veryend, The only matter of 
special interest to notice is that during the week there has 
been a private conference in Manchester of the leading 
federation officials and of the secretaries representing the 
various branches and societies acting together in the present 
employers’ combination, and it is understood that one subject 
of discussion has been the advisability or otherwise of taking 
any further definite action with a view of bringing into the 
Federation those districts aud individual employers who have 
not so far co-operated in the lock-out movement. What actual 
decision was come to by the conference I am not in a position to 
state, but I may add that a very strong feeling prevails 
amongst some leaders of the Federation movement, that in 
view of the fact that the employers’ combination is already 
sufficiently strong to carry cut the object for which it was 
formed, it is unnecessary, after the present position of the 
trade has been so plainly put forward, and the objects of the 
Employers’ Federation are so — made known, that 
any further official action should be taken towards approach- 
ing engineering firms who have not so far seen it to be to 
their interest to join in the lock-out. Not unnaturally there 
is a feeling of strong resentment against some of the important 
engineering establishments who have held aloof, and it is even 
being urged that the Federation should now consider whether 
it was not advisable to close up its ranks, and leave those 
firms who have declined to co-operate with them altogether 
outside, and when the present dispute has been brought to 
an end, to take their own chances with the workmen without 
any assistance. Another question which is just now engaging 
a good deal of attention in this district is the possibility of 
the employers establishing some general organisation for 
providing sick, superannuation, and other friendly benefits 
for the workmen on something like the basis of the National 
Free Labour Association, suggested last week in the columns 
of Tun Encixeer. This is a matter which has been dis- 
cussed pretty freely amongst many of the Lancashire 
employers, and I understand the Federation has also the 
question seriously under consideration. Perhaps no stronger 
evidence in support of such a movement could be afforded 
than an extract from a recent report of the Boilermakers’ 
and Iron Shipbuilders’ Society, which has just been issued 
by the executive of the Emp!oyers’ Federation. 

By the employers it is very strongly urged in many 
quarters that certainly the present time is favourable for 
making an effort to provide some guaranteed and substantial 
benefits for the workmen to which they might prefer to con- 
tribute rather than to the present trades union societies, 
where the benefit funds are so liable to be diverted in 
expenditure on protracted strikes and disputes, in which 
many of the members have no direct interest whatever. 

With regard to the position of the workmen in this 
district, there is no material change to report. The 
returns presented at the committee meetings of the 
Manchester district of the Amalgamated Society of 
Engineers show that whilst the number of members on 
strike pay remains practically unchanged, the number of 
non-society men, apprentices, and children, to whom grants 
are being made, has been slightly reduced. During the week 
about £310 was disbursed in payments to non-unionists, 
apprentices, and children, the non-society men numbering 
325, the apprentices 280, and: the children under fourteen 
years of age 2975. The total number on the books, exclusive 
of children, remains at about 3000. It is caloulated that the 
total number receiving support from the various local 
societies concerned in the dispute does not fall far short of 
4000. As to the financial position, subscriptions are coming 
forward in increasing quantities, and about £120 have been 
received during the week for apportionment amongst the 
various trade unions represented on the Joint Committee. 
With regard to the general feeling amongst the men, a local 
representative of the Amalgamated Society of Engineers 
informed me that they were anxious that a door chould be 
opened whereby an interview with the employers could be 
obtained, but the initiative would have to be taken by the 
latter, as the men in this district, not knowing of any local 
grievance, could not bring forward any proposals, and of 
course had no power to interfere with their London 
members, 

There is little change to report in the situation, writes our 

‘1flisld correspondeat. N» signs are perceptible of any 
arrangement being come to. In the opinion of a leading 
authority on industrial matters, there is no prospect of any 
change until the bad weather comes on. In the armour-plate 





mills work is proceeding as usual. The places vacated by the 
machine men and P engove in the planing mills have been 
taken by labourers who have picked up the craft in the course 
of their occupation in the place. The readiness with which 
they have adapted themselves to the higher class of work has 
been of valuable assistance to the firms. The general report 
of the employers is that ‘things are going on fairly well.” 
Once & machine is started a labourer with any head is quite 
able to keep it going under adequate supervision. Every day 
these men get more expert. In the smithies men who have 
been strikers are being put on as smiths, with better wages. 
The difficulty would be in the case of a serious breakdown. 
Then the engineer would be required, but any ordinary 
reverse can be dealt with. The men, on the other hand, 
declare that breakdowns are constantly occurring under un- 
skilled management, and that the employers are finding 
increasing difficulty in dealing with them. Probably the 
wish in this case is father to the thought. Trade, of course, 
is undoubtedly afiected by the rupture. Orders are not 
coming forward freely. They are either being “ hung up” 
till the difficulty is tided over, or they are going away to 
other countries—most likely the latter. The latest figures 
given showed that ten firms had joined in the lock-out. 
Between 600 and 700 society men, and from 300 to 400 non- 
unionists are out, all of them receiving relief pay. In addition 
there are several hundred labourers out. Since these figures 
were given a number of engineers, machinists, and labourers 
—about a hundred in all—have been added from a firm of 
local carriage and wagon builders. The labourers, with a 
number of engineers, made an out-of-dcor demonstration on 
Saturday, parading the town with a brass band, the men 
rattling begging-boxes for collections. The result was £26. 
Mr. Keir Hardie and Mr. John Burns have both been in 
Sheffield this week. Mr, Hardie declared that the struggle 
could be maintained for six years if need be, for after the 
engineers’ funds were exhausted the men could rely upon the 
whole invested funds of the trade unions throughout the 
country. These amounted to two and a-half millions sterling. 
Mr. Burns spoke at a meeting held under the auspices of the 
Federated Trades Counci!. Resolutions condemning the 
conduct of the employers and approving the action of the 
men were passed. It is well kaown, however, that many of 
the operative engineers are getting tired of doing nothing. 
Oze of them writes to a local nswspaper earnestly advocating 
a ballot, ‘I don’t like the strike,” he says, “and there are 
many more of our Society who are of my opinion. We quite 
understand that the origin was local, but the course of events, 
over which we have had no control, has made the matter a 
national one, and therefore we think there ought to be a ballot 
taken. Personally, I am not afraid of injuring my health by 
working nine hoursa day. Some ofus have ‘ put in’ thirteen 
days a week with overtime, and hope to do so again. At any 
rate we are determined to sever our connection with the 
Amalgamated Society of Engineers rather than pay another 
levy of 9s. 6d. to enable this senseless strike to go on without 
giving us a chance of saying ‘ yes’ or ‘no’ to it.” Thename 
and address of the writer of this letter are known to me. It 
is a genuine expression of opinion honestly held and fully 
endorsed by others of his order. The Federated Trades 
Council have issued an appeal on behalf of the engineers to 
all the trades’ societies in Sheffield. This is the result of a 
conference held between the Lock-out Committee and the 
Council. A sum of £200 per week is now being paid out of 
the emergency fund by the Engineers’ Society to the support 
of the unorganised men out of work in Sheffield, and for lock- 
out purposes the Society men who are working are each 
paying in contribution and levy 3s. 6d. per week. Another 
month of the lock-out, and at least £400 a week will be re- 
quired to maintain the men who are unorganised and have no 
means of support of any kind. The Lock-out Committee, 
therefore, contend that the organised trades connected with 
the Trades’ Council should each make a grant to support the 
men out of work and their families. In the circular of appeal 
=e assistance is requested, as ‘the money is urgently 
needed.” 





There is nothing new to report in the local situation of the 
engineers’ dispute at Barrow, except that gradually the 
number of men thrown out of work is on the increase; and 
it is beginning to be more and more certain that boilermakers, 
shipbuilders, and others will be compelled to stop work soon 
if the dispute is not ended. It is equally evident, even if the 
engineers return to work soon, that the ten weeks’ holiday 
they have had will have its effect on other departments, and 
lead to loss of times, because of the arrears of work the 
engineers will have to make good. When the dispute com- 
menced the Barrow Company had not much in hand beyond 
the engines for H.M.S. Niobe, H.M.S. Amphitrite, and the 
Dake of Cornwall, a twin-screw steamer for the Fleetwood 
and Belfast service, but it had to face the trial trips of four 
torpedo boat destroyers and a Manchester sludge boat. The 
latter has passed all right, and two of the torpedo boat 
destroyers—the Otter and the Avon—have this week gone to 
the Clyde for speed trials. They are manned by apprentices, 
who are reported to do guod and satisfactory work. Since 
the dispute commenced, however, the Barrow Company has 
booked some good orders for ships, which means brisk work 
in the engineering shops. The engines of H.M.S. Vengeance, 
of the 7000-ton telegraph marine cable steamer, and of two 
7000-ton Clan Liners, have to be built, and other important 
orders are expected. This will mean that work will be brisk 
so soon as it makes another start, as the work of the pre- 
liminaries in castings, &c , is proceeding day by day. J hear 
more and more complaints on the part of engineers who are 
at work as to the high levies they are called upon to pay 
every week. But as one of them said to me, “ We have no 
power in these matters. We must obey the Executive, and 
yet we have no voice in determining there shall or shall 
not be a strike. If we had had a voice in this matter, 
Barrow men, I am sure, would have gone against it.” I had 
an opportunity the other day of interviewing the local 
masters, and found they were very firm in their determina- 
tion not to give way on any one single point. There is 
evidently no spirit of compromise astir. And the men seem 
equally determined, although most of them would be glad to 
get back to work. 





The struggle on the Clyde between the operative engineers 
and their employers continues, and is certainly not diminish- 
ing in bitterness. Week . week the numbers of the 
unemployed areincreasing, adding to the host of men requiring 
support from the labour funds, and making it less and less 
possible to carry on work at the engineering shops. Many 
cognate industries are now alo beginning to suffer from 
enforced idleness. The markets for raw materials are very 





depressed, merchants and consumers having ceased to pur- 


chase except for the most pressirg immediate wants. The 
engineering employers are finding it a very difficult and 
troublesome matter to keep going with the assistance of non- 
union hands. In the cas3 of Messrs. Dubs and Co., of the 
Glasgow Locomotive Works, the non-union men at first 
agreed to remain neutral, but they have since resolved to 
co-operate with the Amalgamated Society of Engineers, and 
a similar course has been adopted by the non-society men of 
Messrs. Sharp, Stewart, and Co., of the Atlas Locomotive 
Works, Springburn. The apprentices at the Jatter works to 
the number of about fifty struck work a few days ago because 
labourers were engaged to attend machines; the lads were 
induced to resume work, but they have since made a demand 
for an increase of wages, and it is alleged that the agitation 
among them is being fomented by unionists. At many of the 
engineering works in the Glasgow district, as well as at 
Paisley and Greenock, non-union men are suffering great 
annoyance from pickets. The agents of the Amalgamated 
Society of Engineers are using every effort to increase its 
membership by offering relief to those who join. 





Our correspondent in Wales writes that, notwithstanding 
the strike, the influences in the Cardiff district are slight, 
and not such as to materially interfere with business. On 
’Change, Cardiff, in connection with the coke trade, it was 
reported this week that there was still considerable business, 
notwithstanding the strike in the engineering trade continues 
without avy prospect of a settlement in the near future. 
in the Swansea district this view is not held. On ’Change, 
Tuesday, it was reported that in finished iron and steel the 
suspension of engineering work was beginning to affect the 
orders in these combined branches of trade; and should the 
strike continue the outlook will become serious. 





There is nothing new to report from the North of England 
except that Sir William Gray and Co., shipbuilders, West 
Hartlepool, have posted notices that next Tuesday work will 
be suspended at their yard, owing to the continuance of the 
engineers’ difficulty, and between 4000 and 5000 hands will 
be affected. 





Having regard to the prominence now being given in the 
press to the subject of superannuation and the finances of 
the Amalgamated Engineers, the following extract, copied 
from one of the recent reports of the Boilermakers’ and Iron 
Shipbuilders’ Society, may be interesting :—“ Periods of 
prosperity will alternate with those of adversity, and thus it 
happens that some years we have rapidly accumulated 
money, whilst in others we have spent it. But fortunately 
our annual balance-sheets have, in the majority of instances, 
shown our savings to have considerably exceeded our expen- 
diture. The necessity for a large reserve fund may not be 
apparent to many of our members ; it will not, therefore, be 
out of place for me to express my views on the matter, as 
this fund is one of vital importance to the Society. To do 
this I must take you back twenty-three years. At that date 
the Society was composed of ninety-four branches and 7000 
members. Now, out of these branches there are thirty of 
them whose income has not met their expenditure during 
the past twenty years, and each year sees the income dimi- 
nishing and the expenditure increasing. And if you were to 
cut off these branches from the Society and place them on 
their own resources, it would take a contribution of at least 
3s. per member per week to meet their liabilities. The 
causes that have brought this about are not far to seek, and 
what has produced the results referred to in these branches 
will produce the same results in all our branches unless 
guarded against. The branches above referred to are the 
oldest in the Society, and their principal items of expenditure 
are sickness and superannuation. If you take 1000 or 10,000 
men between the ages of twenty and forty the average 
amount of sickness per annum would be about nine days 
each man. After the age of forty years the average sickness 
per man increases rapidly, and when arriving at the age of 
sixty years the number of days per annum amounts to 54}. 
You will thus see that unless funds are accumulated when 
the members are young the benefits cannot be paid when 
they become old. The came principle applies to members 
coming on the superannuation fund. We have now 388 
members on this fund, and these are a!l from the ranks of 
the 7000 that composed the Society twenty-three years ago, 
as not one of the numbers admitted since then has come on 
this fund, neither can they for the next two years, and by 
that time, according to past experience, we shali have 400 
members on this fund, at an annual cost of £5670. Now, 
during the last twenty-three years we have increased our 
members by five and a half times, thus bringing the number 
to about 38,500. Now, if out of 7000 members composing 
the Society at that date before mentioned, 400 of them live to 
come on the superannuation fund, then out of the present 
number of ea 2200 will live to receive the benefit of 
the fund within the next twenty-five years at an annual cost 
to the Society of £31,185. This is not a matter of specula- 
tion, but one of fact, which is as certain as two and two 
make four. The most casual observer will thus see that 
unless we make provision for these future liabilities before 
they come upon us, the Society will not be able to meet 
them. ‘The wise man seeth the danger and hideth 
himself.’ ”’ ' 








DETERMINING THE HEIGHTS oF CLoUDS.—A method of 
determining the heights of clouds, and especially of the ill-defined 
stratus cloud, by means of the search light, was suggested by 
Professor Cleveland Abbe many years ago. It was proposed to 
establish a search light, the beams of which should vertical ; 
the apparent altitude of the centre of the luminous spot of the 
cloud was to be observed from a station not far away, and the 
height was a matter of easy calculation. Professor Abbe returns 
to the subject in the Monthly Weather Review—May—and points 
out that with the great increase in the power of the modern search 
light, farther applications have become practicable. Thus in 
harbours on the sea coast, where one wishes to ascertain the 
presence and development of low-lying fogs, the search light which 
renders them visible is an invaluable assistant, A year ago some 
accounts were published relative to the cloud effects on Mount 
Tow and Pasadena, According to these accounts Mount Low is 
about fifteen miles north-north-east from Los Angeles, and about 
six miles in a straight line from Pasadena. When the beam of 
light fell upon the bodies of clouds they at once became luminous, 
so that all the details of motion were visible ; when the beam fel! 
upon the falling rain, the great cone of light glowed like molten 
metal, It seems, concludes Professor Abbe, that the formation 
and motion of fog and cloud at night time could be advantageously 
studied by means of the search light. The height at which fog 
first forms, and its gradual extension upwards and downwards 





during the night, would be a very interesting and frofitable 
investigation. 






















































































































286 


THE ENGINEER 


Sept. 17, 1897 








—_——.. 





SIBERIAN RAILWAY PROGRESS IN 1896. 

THE United States Consul-General at St. Petersburg reports 
that the committee which manages the construction of the Great 
Siberian Railway has reported to the Czar the work done on said 
road during the year 1896. The committee cays that ninety dif- 
ferent matters were examined in 1896, twenty-two more than in 
1895. The duty of the committee consisted in examining the con- 
structive works, prepared according to previous plans, and taking 
measures for their prompt execution. 

Reports were periodically presented to the committee concerning 
the state of the railway work, including the work done by convicts 
and criminals deported to Siberia. The committee found it 
practicable during the year to tix the definite cost of the con- 
struction of the Northern Ussuri line at 21,709,930 roubles 
(£2,231 800), the second section of the Central Siberian line at 
50,197,977 rubles (£5,160,200), and the branch line to the city of 
Tomsk at 1,830,765 rubles (£190,000). The cost of the rolling 
stock of the Transbaikal road was determined at 6,643,395 roubles 
(£700,000), and that of the Perm-Kottlass road at 3,496,095 roubles 
(£360,000). The estimates for the construction of the two last- 
named lines were not ready to be submitted to the committee, 
owing to the difficulties in finding a course combining economy 
and ease of construction. The latter was finally obtained and 
approved only at the end of the year. The said road will run, 
with little variation, through the valley of the river Cheptsy 
towards the town of Glazov, and the committee has recommended 
that the work be continued in the most economical method. In 
order not to interrupt the course of construction of the Transbaikal 
and the Perm-Kottilass line:, the committee decided to grant suffi- 
cient means to continue the work during the summer of 18°6 on 
the sections of the above-named lines, on which there were to be no 
changes. 

Among the measures adopted by the committee during the year 
to ensure the successful construction of the Siberian Railway, the 
exploration cf the rivers Shilka and Ussuri, and the permission to 
clean the channel of these rivers and also of the river Amur 
deserve special mention. These measures will not only directly 
facilitate the construction of the railway, but will also, generally 
: peaking, help to develope regular steamship ccmmunication on the 
waters of eastern Siberia. 

la erder to promptly supply the road with working material, a 
special commission was founded, whose duty it was to secure, with- 
out detriment to private business, the fleet now circulating in the 
basin of the river Amur. The same was employed for conveying 
these materials to the road ; it was further found necessary to seek 
the aid of several Government boats in the fulfilment cf the 
obligations undertaken by private steamship companies pertaining 
to the transport of railway cargoes. 

Other measures are as follows: To make available the supple- 
mentary appropriation for the improvement of the navigable con- 
dition of the River Angara, undertaken in 1894, and to carry on an 
experimental transport of railway cargoes on said river during the 
summer of 1896; and also to conclude a contract with the new 
proprietor of the Nikolaevsk works for 4,750,000 poods (85,766 tons) 
of various materials for the construction and exploitation of the 
Siberian Railway. 

The committee, wishing to build the terminus of the Siberian 
Railway on the Pacific Ocean in a suitable manner, since this 
point will play a cignificant part in future transit over the great 
road, has chosen the bay of Gold Horn for the establishment of a 
commercial port. ‘The committee has selected and prepared a 
prominent strip near the shore for an elevated harbour wharf, 
thinking that in case future commerce should develope to a great 
extent, the requirements could be satisfied by constructing a 
supplementary section of the port in some of the waters near 
Vladivostok. It has been decided to build the port gradually 
according to the development of commercial requirements, and in 
a way to protect at the same time the interests of the Russian war 
fleet—with all possible additions thereto—which will have, as here- 
tofore, anchorage in the bay of Gold Horn. 

The Russe-Chinese Bank, established a year ago for the purpose 
of developing commercial relations between Russia and China, 
obtained, in 1896, from the Chinese Government a permit for the 
construction of a railway line through Manchuria, and a special 
stock company was organised for that purpose. When this great 
enterprise is realised the necessity of constructing the Amur 
ssetion, which presents such technica! difficulties, will disappear, 
and it will be only necessary to build a branch line about 530 
vers‘s (351 miles) in length from the Transbaikal and Ussuri lines 
to the Chinese border, and thus the distance for the transit of 
goods will be approximately shortened 514 versts (341 miles). 

Daring the year 1896 the committee found it necessary to 
increase the number of employé3 and the appropriation for the 
administration of the Siberian Railway, so that the steadily 
increasirg work could be properly executed. The Ekaterinburg 
and Cheliabinsk divicion, a branch line of the Western S.berian 
Railway, is completed, and the exploitation of the same has shown 
that ia the near fature it wi'l be necessary to increase its trane- 
port facilities, since the requirements already exceed all expecta- 
tions. 

The South Ussuri line, completed in 1895, was considerably 
damaged by heavy rains last summer, and requires much repairing. 
The Central Siberian line, from the River Obi to the town of 
K-asnojarsk and the branch to the town of Tomsk are nearly com- 
_— Oa the section from Krasnojarsk to Irkutsk rails have 

een Jaid 25 per cent. of the distance ; on the Northern Ussuri 
line, 69 per cent.; on the Perm-Kottlass line, 4 per cent.; and on 
the Transbaikal, 8 versts (§} miles). Thus the whole length of 
rails already laid, excluding stations and side tracks, amounts to 
3412 versts (2262 miles). 

ee ee work accomplished in 1896 was the making of the 
roadbed, of which 2,464,200 cubic sageni (31,305,197 cubic yards) 
have been worked, and the ballasting of more than 1324 versts (878 
miles) in length of the railway. Besides the work on the railway, 
work was commenced for establishing a steam service over Lake 
Baikal, which is expected to be ready in 1898, ze, when the 
Siberian Railway will probably be completed from Krasnojarsk to 
Irkutsk. For the construction of all the above lines of the Siberian 
Railway 73,998 810 roubles (£7,610,000) have been appropriated. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

New type of drawbridge.—A new type of drawbridge, which may 
be termed a suspension-bascule bridge, has recently been built at 
Buffalo. The bridge has a clear span of 150ft., and has a 22ft. 
roadway and two 54ft. walks. On each abutment is a braced steel 
tower 75ft. high, with two main columns through which the foot- 
walks pass. On the land side of each of these columns is a curved 
runway extending from the top to a point about 40ft. beyond the 
column and 30ft. atove the road. Each leaf or half-span of the 
bridge has two main trusses, 77ft. long and 9/t. deep, Sst. apart 
—between centres—with a pivot pin on the abutment in the lower 
chord or boom. Connected to the erd cf the upper boom is a 
horizontal operating strut, which is pulled or pushed by a hori- 
zontal three-thread screw 18ft. long and 6in, diameter, driven by 
sprocket chains from an oscillating engine with cylinders 74 by Qin. 
The screw runs in a bronz2 thrust bearing, having grooves to fit 
collars on the screw shaft. The nut connecting the screw to the 
strut runs on a travelling carriage, whose wheels @re between top 
and bottom rails. The dead ——. of the half span, is 60 tons, 
and this is balanced by cylindrical castings grooved to run on the 


curved tracks or runways behind the towers. The counterweights 
are on 6in. shafts, from which extend lin. steel cables up over 


by live-load ties from the steel towers, these ties being locked in 
position rigidly when the bridge is lowered. The bridge can be 
opened in one minute, and has to be opened from forty to fifty 
times per day. 5 

A park electric railway.—Fairmount Park, at Philadelphia, has 
an area of 2740 acres, and in order to make it more easily acces- 
sible the park commissioners have allowed the construction of an 
electric railway, operated by the overhead wire system. There is 
not a single level crossing, not even of a footpath, the line passing 
under most of the drives and over a few of them. It is laid out to 
afford access to the prettiest points of the park, and yet not to 
spoil the scenery, all heavy cuttings and embankments being 
avoided, while in order to avoid the obtrusive appearance of a 
ballasted track across the broad lawns the track is carefully sodded, 
only the rail heads projecting above the grass. Toe line forms a 
loop eight and a-half miles long, cars being run in one direction 
only, and the cars stop only at the stations, which are about three- 
quarters of a mile apart. It is fenced in by a neat wire fence, so 
that persons wanderirg about the park cannot get on the line, but 
must use the crossings provided. The track is laid with 90 Ib. rails, 
and the operation of the line is controlled by the Hall electric auto- 
matic block signals. There are eleven stone arch bridges of 16ft. 
and 32ft. epan, two girder bridges of 50ft. and 85ft. span, four 
viaducts sggregating 960ft., and a bridge over the Schuylkill 
River, with four spans of 280ft., and a total length of 1227ft. The 
closed cars are 42/t. long over all, 32ft. over the body, and seat 
forty-eight persons. The open cars are 47ft. long and seat seventy- 
two persons. They are mounted on two four-wheel trucks or 
bogies, and each motor car has four motors, while the motor 
cars and trailing cars all have electric brakes. The feeders are 
laid underground in creosoted wood conduits. The car shed and 
power-house are purposely located in a ravine, and are concealed 
from view from the river and the park. The car-house is 110ft. by 
425ft. The engine-room is 156ft. by 55ft., and the boiler-room is 
36ft. wide. The coal bins store enough fuel for a month’s supply. 
There are three tandem compound engines, each directly connected 
to a 500-kilowatt generator, and there is room for two more engines 
and generators. Steam is supplied by six vertical boilers of the 
Berry type. The traffic is very heavy, and 3500 passengers have 
been carried in one day. 

Conerete river wall —A river front wall is now being built alon 
a portion cf the bank of the Dslaware River at Philadelphis, an 
consists of concrete biccks on pile foundations, The mud is 
dredged cut to a gravel bed, and in this trench is deposited a 
filling of coarse gravel. Piles are then driven, 12in. to l4in. 
diameter, there being four rows of piles under the wall, with 
transverse cap timbers. Diagonal piles are also driven at an 
angle of 60 deg., crossing the vertical piles, and anchored to 
upright piles behind the wall. When the piles have been sawed 
off at the level of the river bed the gravel is filled around them, 
and on top is laid a mattress of sacking, containing 3in. of cement 
mortar, the mattress being kept stretched by a wooden frame while 
being sunk to place. On this mattress is set the bottom concrete 
block, 12ft. by 8ft., 54ft. thick, having a recess in the tcp, side 
grooves, and Gin. holes for the lowering chains, and an anchor bolt, 
which is afterwards connected by a 2in. tie-rod with the tops of 
the diagonal piles. Above this is set the next block, 94ft. by 
8ft., by 64ft. thick. Above these blocks the river wall is built in 
place, with concrete rammed into moulds, the front walls of which 
are of smoothed planed planks, The main part of the wall is built 
of concrete, with one Portland cement to three of gravel and six of 
2in. broken stone. The front part for a thickness of 5in. is of one 
cement, three gravel, and five of 4in. stone, while the face is formed 
of a lin. layer of mortar composed of two parts cement to three 
parts of fine crushed stone. Loose lin. planks are laid inside the 
face of the mould, against which the din. layer is rammed. These 
toards are then removed, and the lin. layer rammed between the 
concrete and the smooth face of the mould. Gravel, Xc., is filled 
in behind the wall up to the level of its top, and on this is a paved 
roadway. 

Telephoning on the Erie Canal.—The superintendent of public 
works of New York State, who isin control cf the operation of 
the Erie Canal—owned by the State of New York—has issued a 
call for tenders for a falepbee system for communication between 
the division superintendents and other cfficers, the men in charge 
of the locks, and the captains of the patrol steamers, &c, The 
terders must provide for such a system of telephone and signal 
ecmmunication along the line cf the canal between Albany and 
B. ffalo—352 miles—as will permit immediate telephone connec- 
tion and signal communication between the cffice cf each section 
superintendent and the employés at each station on his section; 
also with such number of locks as may be designated by the 
superintendent of public works, it being understood that the lock 
stations shall not be nearer to each other than one and one-half 
miles ; also with each State scow, wherever it may be on its section ; 
also with each steam dredge, where it may be employed on its 
section; also with the office of each of the assistant superinten- 
dents of public works at Albany, at Syracuse, and at Buffalo; also 
with the cfiice of the general inspector at Rochester, New York, 
Such arrangements must also be provided as will enable telephone 
and signal connections to be made and communications transmitted 
and received at other points on the line of the Erie Canal, not 
exceeding adistance of five milesapart. The design is also to provide 
for the use of the telephone line as a long-distance telephone plant 
at all points along the Erie Canal, and capable of being operated 
as such at all the principal stations. The tender is to include the 
cost of procuring and setting all poles, batteries and instruments, 
the procuring and stringing all necessary wires, and preparing and 
completing the whole plant in perfect working order, in conformity 
with the plans and specifications submitted, each bidder furnish- 
ing the plans and specifications on which his tender is based. 
Provision must be made for the attachment of instruments to at 
least four steam dredges, thirty State scows, four principal stations, 
and eleven section superintendents’ offices. The person to whom 
the contract shall be awarded will be required to maintain all the 
instruments and attachments in perfect order, in all cases of failure 
because of faulty design or construction of the same, for the term 
of three months from the date of the completion of the said work, 
and the superintendent of public works will reserve 5 per cent, of 
the contract price until after this term of three months, All 
tenders are to state a gross sum for which a plant will be con- 
structed, complete in itself and ready for operation on that part 
of the Erie Canal extending from the city of Albany to the city of 
Boffalo, inclusive. The State, however, will furnish the right of 
way in the city of Albany from the Erie Canal to the Capitol, where 
is situated the cffice of the superintendent of public works, Each 
tender must be accompanied by a bond for £10,000, to ensure that 
the bidder will do the work properly ; and the person to whom the 
contract may be awarded must give a bond for £1000 to ensure 
the payment of wages to his workmen. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
STEAM coal in gocd demand ; more tonnage reported. Prices 
remain same as last week. House coal quiet owing to want of 
— but prices are very firm. Tin-plates remain unchanged, 
Coal: Best steam, 9s.; seconds, 8s. 9d.; house coal, best, 10s, 6d.; 
dock screenings, 6d. 6d.; colliery small, 6s.; smiths coal, 6s. 64. ; 
patent fuel, 10s. 6d. Pig iron: Scotch warrants, 44s, 3d.; hematite 
warrants, 46s, 114d. f.0.b, Cumberland; Middlesbrough, No, 3, 
41s, 5d. prompt; Middlesbrough hematite, 48s, 6d. Iron ore: 
Rubio, 13s, 6d. to 14s,; Tafna,-13s. to 133, 6d. Steel: Rails, 
heavy sections, £4 10s 61. to £4123. 6d.; light ditto, £5 7s. 6d. 
to £5 10s. f.0.b.; Bessemer steel tin-plate bars, £4; Siemens steel 
tin-plate bars, £4 23. 6d.; all delivered in the district cash. Tin- 
lates: Bessemer steel, coke, 9a, 9d.; Siemens, coke finish, 102. 
itwood: 15s. to 153. 3d. London Exchange Telegram: Copper, 





64in. pulleys on the tops of the towers, and down to the eyebars 
connected to the lower boo 


ms by pins, The bridge is also supported 


£49 lle, 3d.; Straits tin, £61153. Freights firm. 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, ANnp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MANUFACTURERS on ’Change at Birmingham to-day—Thursday— 

admit that a quieter tone Sonate in some sections ot the Mattoo 

iron trade both as regards pig and finished, and this they 

generally put down to the engineering strike, which, though not 

ho mie in this district, yet exerts an adverse influence upon 
le. 

The engineers and machinists have plenty of work on the boo! 
and are in some cases working overtime to complete previons 
orders. At both the large electrical engineering works at Wolyer. 
hampton some important contracts, are held and double shifts of 
work are necesrary, At the Bushbury Works of the Electric 
Construction Corporation an ae aay is to be carried out for 
the employment of 200 additional hands to enable the concern to 
comply with the necessary pressure of orders, 

Sheet iron continues to experience a falling cff in orders 
necessitating a stoppage of the works every other week or so, and 
as far as can be gathered there does not seem much prospect of 
better times. Owing to the outside competition prices are weak 
singles being to-day quoted at £6, doubles at £6 5s., and lattens 
£7 53. Orders for vanised sheets this afternoon were also 
limited in extent and number, and prices showed no improvement 
ie aad at the recent rate of £9 10s, to £10 f.0.t. Liverpool for 

oubles, 

Best finished iron makers register a limited production at 
£7 103, and most of them are turning out a second quality 
of material at £6 153. to £7. Prices of bar iron have not changed 
much since July, the current rates having been maintained at 
£7 10s., £6 10a, and £5 12s. 6d. respectively for best, medium, 
and common. The best demand in bar iron was for common 
unmarked metal. Puddled bar was £3 15s. to £4. Boiler plates 
were £8 10s., ship plates £6 10s, tube strip, £5 12s. 64, to 
£5 15s., fine strip £6 10s., hoop iron £6 7s, 6d. to £6 10s., angles 
£6 to £6 5s., nail rod £6 10s, to £6 15e., and stamping sheets 
£9 10s, to £10, 

The activity of the steel works still offers a satisfactory contrast 
to the quietude in the sheet and finished iron trades, and managers 
say that, as regards both Bessemer and S!emens-Martin steel, the 
output will be at least as large this quarter as for any previous 
three months, while the prices obtained are idered fair} 
satisfactory. There was to-day a particularly good demand for 
large steel angles, rounds and squares, for ne ge purposes, 
and the requirements of boiler makers for steel plates and rivets 
help to assure the steel works of fairly full and regular work, 
thovgh tbis is to some extent at the expense of the best finished 
iron makers, who used to supply this market. Steel was £4 12s. 6d, 
to£4 15:3. for Bessemer blooms, £4 10s. to £4 153. for Bessemer billets, 
Siemens billets, £4 15s. to £5, bars £6 5s, to £6 103., sheets £7 5s, 
and upwards, cold rolled sheets £10 10s, Girders and angles £6 
for large, and £6 15s. for small. 

In the pig iron trade stocks at the furnaces are much smaller 
than me and the current make of the furnaces in blast is readily 
absorbed, especially of foundry qualities, which are not so directly 
affected by outside competition as forge pig iron. Prices of 
Staffordshire and Derbyshire pig iron have not varied much since 
July, and present values seem likely to continue for the next 
month or two, if not longer. Some sales of Staffordshire all-mine 
forge pig iron have been mentioned during the last few days at 
57s. 6d., part-mine forge at 45s., and cinder pig at 40s.; Derby- 
shire forge at 44s., and Northamptonshire at 43s, To-day, for pig 
iron there was a fair aggregate demand, and average prices were : 
—Staffordshire ali-mine forge, 55s.; part-mine, 433.; and cinder, 
383. 6d.; Northamptonshire pig iron, 40s, to 41s, 6d.; and Derby- 
shire, 41s, 6d. to 43+, 

The wheel and sxle department is suffering from German com- 
petition, German steel being imported into this country at lower 
prices than English steel. 

The coal market showed a little moreanimation to-day, consumers 
being anxious to lay in stocks for winter in anticipation of the rise 
in we. beat which usually takes place in October. There has beens 
gradual strengthening of prices since September opened, and the 
stocks at the collieries and railway sidings are being ually 
cleared off. ‘The pits are not working more than the usual summer 
average, as both colliery owners and miners are disposed to curtail 
the output in order to bring prices to a profitable point. In steam 
slack and works lump coal a steady trade was done. 

A company has just been tered with a capital of £20,000, to 
acquire the business now carried on by John T. Johnson and William 
E. Johnson, at Hall Ead and Waterloo Works, West Bromwich, 
iron and steel manufacturers, roll and wheel manufacturers, iron- 
founders, &c. The company will be known as Johnson’s Iron and 
Steel Company. 

At the fourth day’s sitting in Birmingham of the Trades Union 
Cor gress, on Thursday last, gst the resolutions passed was one 
brought forward by the engineers in favour of the total abolition 
of overtime, and instructing the Parliamentary Committee to take 
steps to bring it about, 

The annual meeting of the Staveley Coal and Iron Company was 
held last week. The annual report, which was adopted, showed 
that for the year the net profit from the various business opera- 
tions and investments of the canter had been £55,548, An 
interim dividend was paid in February last of £1 10s. per share on 
the A and C shares, and 5s. per share on the B and D shares, and 
it was decided to pay a further £2 15s, per share on the A and C 
shares, and 93, 2d. per share on the B and D shares, A balance 
of £10,232 was carried forward to next years’ account, 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The weaker tone which has come over the market 
during the = week may perhaps in some measure be traceable to 
the gradual curtailment of requirements brought about by the 
continued engineering trade a The full effect of so general 
a stoppage of engineering establishments throughout various parts 
of the country is, however, not likely to be felt until later in the 
year, when if the dispute is not then settled—and of this there 
would seem to be no present indication—the usual improvement 
which is looked for when the autumn buying sets in will suffer a 
serious check. This, at any rate, is the opinion in some well- 
informed quarters, and it is not improbable that prices, which 
otherwise would have shown a distinct upward move, may tend 
downwards until there is some definite prospect of work being 
resumed, The exceptional smallness of stock held by makers, as ! 
have previously ted out, has so far chiefly contributed to 
maintaining the recent remarkable steadiness in prices, but if the 
present autumn passes over without further buying of any moment, 
the prospect must be anything but a satisfactory one. 

Basiness in the iron market here has been slackening down 
during the past week, and prices have shown decidedly less firm- 
ness. For pig iron inquiry has been only moderate, and prices 
have given way upon the full rates that were being previously 

ww dg For Lancashire foundry pig iron 483. 6d., less 24, remains 

e basis for delivery equal to Manchester ; but special sales have 
been put through at under this figure. Lincolnshire foundry is 
obtainable at 443, 6d. to 453., but Derbyshire is firm at from 46s. 64. 
up to 47s, 6d. and 47s, 9d. net cash, delivered Manchester. Forge 
qualities are in so limited demand that prices are scarcely tested ; 
but Lancashire is nominally about 46s., less 24, with the basis price 
for Lincolnshire 42+, 6d. net cash, delivered Manchester. Outside 
brands offering here are easier, good foundry Middlesbrough not now 
averaging more that 50s. 1d. delivered by rail Manchester, and at 





Manchester Docks nominally 483, 34. ‘Scotch iron is quite 3d. 
under last week’s prices ; delivered Mersey ports Glengarnock is 
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noted 463, 6d., and Eglinton 46s, 9d., and at Manchester Docks 
dis, gd, and 49s. respectively net cash. Quotations for American 
‘7 iron vary considerably according to brand, Ordinary foundry 
aalities are to be bought at about 45s. 6d, net delivered Man- 
Tester Docks, but for some of the higher grades, suitable for 
: ally fine castings, 23. to 8s. per ton above these figures is in 
ome cases quoted, With regard to the probable imports of 
\merican pig iron during the oe season, there is no very 
large quantity jast now being actually shipped, and the arrivals 
forthe next month or so are not likely to exceed more than three 
to four thousand tons. In well-informed quarters, however, no 
doubt is entertained that the shipments to this coantry will before 
the close of the season be quite as large as those of last year, as not 
only will American iron come over in the cotton ships, but as 
there is almost certain to be a large import of grain, it is anticipated 
that with these cargoes a certain proportion of Pig iron will be 
brought over as ballast at a low freightage which will enable 
American makers to ship to this country on favourable terms, 

“To the finished iron trade a fairly steady tone is maintained. 
There is only @ small demand for inland requirements, but the 
export trade is tolerably good, and keeping forges well employed 
on bars, local makers of which are firm at £5 153, with North 
Staffordshire qualities quoted omge | to specification £5 17s, 6d., 
£6, and £6 23. 6d, delivered here. Sheets range from £6 17s, 6d. 
up to £7 5s., and hoops £6 10s, for random to £6 15s. for special 
cut lengths, delivered Manchester district, with 2s. 61. less for 


ipment. 
as and bolt makers report a moderate business, but a slacken- 
ing off owing to lessened demand for engineers’ requirements ; 

rices, however, are steady at late rates. 

Oaly a slow business is reported in the steel trade. Hematites 
continue low, 563. 6d., less 24, being an average figure for good 
ordinary foundry qualities. Business has been done in billets at 
£463, net cash ; steel bars remain at £6 to £6 2s, 61.; common 

lates £5 123. 61.; and boiler plates, 46 23. 64., delivered Man- 
chester district, 

There is practically no change in the position of the local en- 
gineering trades Some of the general engineering establishments, 
as | reported last week, are —— getting non-uaion labour, but 
the trade throughout is unmistakeably suffering, and I continue to 
hear reports of work which would have been placed with local firms 

ing taken by competitors abroad, who are securing a footing 
from which it will be difficult to displace them when the dispute 
jsatanend. In the boiler-making trade, which is only partially 
affected by the dispute, a fair amount of activity is stil] main- 
tained, but new inquiries are not coming forw at all freely, 
and there is a continued slackening off in some branches of the 
machine-making trade. 

The members of the Manchester Association of Engineers held 
their quarterly meeting on Saturday, Mr. Joseph Nasmitb, the 
president, in the chair, and Messrs. F. C. Dolby, chief draughts- 
man, Linotype Company, Manchester, and John Mitton, leadin 
draughtsman, Galloways, Limited, Manchester, were electe 
ordinary members. The other business transacted was of a formal 
character, including the reception of accounts, and the nomina- 
tion of new members. 

The improvement reported in the coal trade has scarcely been 
maintained, the demand upon the better qualities suitable for 
house-fire purpose, which was ning to show activity, having 
slackened off with the return of warmer weather, and most of 
the pits are not running more than four to four and a-half days, 
whilst those on fall time are not disposing of their output. Prices 
remain steady, with a levelling up from the special low summer rates, 
but apart from this there is no real upward move, and at the pit- 
mouth 10s. remains about an average figure for the best qualities 
of Wigan Arley ; 83. 6d. to 9s. for Pemberton 4ft. and seconds, 
Arley; and about 7s. for the lower qualities of house coal. 
Common round coals are only moving off very moderately for iron- 
makirg, steam, and general manufacturing purposes, and, with 
supplies plentiful in the market, prices are not more than main- 
tained at their recent quoted rates of 63. to 6s. 3d. per ton for 
ordinary descriptions of steam and forge coals at the pit mouth. The 
recent increased activity,in the demand for house-fire coals has 
brought a larger quantity of slack upon the market, with the result 
that engine classes of fuel are offering more freely, and in some 
cases prices are rather lower, but this is chiefly with surplus sup- 
plies offering from outside districts, Quotat of L hire 
collieries remain at about 3s. to 3s. 6d. for common, 3s, 9d. to 
43, 3d. for medium, and 4s, 6d, to 4s, 9d. for best qualities at the 
pit mouth, 

There is a fair amount of inquiry for shipment, and prices are 
steady at about 7s. 6d. up to 8s, for ordinary qualities of 
steam coal delivered at the ports on the Mersey, with about the 
same figures ruling at the Partington tips on the Manchester Ship 
Canal, and about 8s, to 8s, 3d. got for steam coal delivered Man- 
chester Docks, 

Barrow.—A quieter tone characterises the hematite market this 
week, but smelters are not concerned about it, as they have their 
order books well lined, and look = the depression as of a tem- 
porary character. The demand, however, is not so well marked 
on forward delivery account, and a fuller trade has been done in 
ar delivery engagements. Makers still quote 49s. 6d. to 

. 6d. per ton net f.o.b, for parcels of mixed Deienam numbers 
net f.o,b, nominal, and warrant iron is at 46s, 114d. net cash sellers, 
463, 1ld. buyers. Thirty-eight furnaces remain in blast, as com- 
pared with thirty-six in the corresponding week of last year, but 
as smelters expect a falling off in the d d for B r iron 
during the wiater it is probable that a reduction in pig iron out- 
— will come about. Stocks show the satisfactory decrease of 

898 tons this week, making the total reduction since the begin- 
ning of the year 93,483 tons, and leaving the stocks still in hand 
at 202, 463, 

There is a steady demand for all descriptions of hematite iron 
ore, and raisers in this district are very fully sold forward. Prices 
are steady at 11s, per ton for good average sorts. Best picked ore 
is quoted at 14s, 6d. per ton, and common ores are at about 9a, 
Smelters still use large parcels of Spanish ores, but it is expected 
= gad of cargoes imported during the winter months will be 

uced, 

Steel makers report a fair and moderate, but not a brisk business, 
This is the fact as regards all departments. Heavy steel rails are 
in demand, but not to the extent which was the fact three months 
ago. The mills are busy, and orders are held well forward. Prices 
show little or no variation, £4 7s. 6d. being the nominal quotation 
for heavy sections, There is a good local as well as general 
demand for steel rs material of all sorts, The plate 
mills, both heavy and light, are well employed, and orders are 
fairly well held, but how long this activity will be maintained is 
questionable. The outlook for the winter is certainly not cheer- 
ing. Merchant qualities of steel command a good market, and 
hoops are still in good request. Steel castings are in good demand, 
and the foundries remain very busy. 

Shipbuilders have a better outlook, not only as regards the 
business doing and the work in hand, but as to prospects of 
new work in the future. The difficulty at present is chiefly 
one concerning the keeping at work of the various departments 
Whose operations are more or less connected with the engineers. 
If once the engineers’ difficulty is settled, there is sure to be 
4n increase in the number of orders booked. Daring last week 
Messrs, Cayzer, Frome, and Co. placed an order with Messrs, 
Vickers, Sons, and Co., Barrow, for two turret-decked 7000 tons 
steamers for the Clan Line, The Barrow her x oom has now on 
hand a battleship, two first-class cruisers, and four torpedo boat 
destroyers for the Admiralty ; a 7000 tons submarine cable-laying 
steamer, a Fleetwood and Belfast fast channel steamer, and two 
‘7 liners, 

oal finds a fairly good market, but as the supply is full, prices 
dunes easy. Coke is in good demand, oa fail prices are 


Shipping is weaker in tone at West Coast ports, The exports 

















during last week amounted to 5319 tons of pig iron and 6233 tons 
of steel, as compared with 10,042 tons of pigiron and 9713 tons of 
steel in the corresponding week of last year, showing a decrease of 
4723 tons of pig iron and 3480 tons of steel. The total exports 
this year amount to 305,833 tons of pig iron and 320,830 tons of 
steel, as compared with 234,168 tons of pig iron and 360,385 tons 
of steel in the corresponding period of year, being an increase 
of 71,665 tons of pig iron, and a decrease of 39,555 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue sharper weather of last week has caused house coal to be 
rather more in demand, with a slightly firmer tendency perceptible 
on current sales, A heavier tonnage is being sent both by the 
Midland and Great Northern routes to London, while the business 
in the Eastern Counties is being fairly maintained. About ls. a 
ton advance has been made on sales of best coal in the metropolis 
during the last ten days. Locally, however, the improvement in 
price does not exceed 6d, per ton, and there will be no general 
advance before Ostober. Best Silkstones are quoted from 8s. to 
8s, 91, per ton ; ordinary from 7s per ton ; Barnsley house makes 
7s. 6d. to 83, per ton ; second qualities, 6s, 6d. per ton. Steam 
coal is disposed of as fast as it can be brought to bank, there 
teing at present no stocks at the pits, The tonnage forwarded to 
Holl and Grimsby on export account is fully up to the average, 
with values firm. Barnsley hards are 7s. to 7s. 61. per ton; 
seconds, from 6s, 31, = ton. Gas coal, as is usual at this time of 
the year, is now freely called for, and rates are very firm. A 
steady demand is reported for manufacturing fuel, the surplus of 
small coal caused by the engineers’ strike being also readily dealt 
with. Nuts make from 5:3. 61. to 63. per ton ; screened slack from 
33. 31, per ton ; pit slack from 2s. 31. to 23. 94. per ton. Some 
expectation is entertained of an advance in these rates. The coke 
trade is again better, although less is required by the ironworks. 
Blast furnace coke makes from 93, to 103. per ton, best qualities 
ranging from 11s. to 123. 6d. per ton. Steel and finer sorts are 
quoted 143, to 174. per ton. The collieries are generally — 
well, and some of the thin seam pits are more freely employed. 
The miners are taking some interest in the engineers’ strike, but 
they are not likely to follow the advice of one of the leaders 
and approve a general stoppage as a last resort to beat the 
employers. 

In the iron trade there isa fairly good demand for hematites and 
forge irons, in spite of the trouble with the engineers. Hematites 
are now quoted at 57s. to 60s. per ton, according to brand ; forge 
iron, 403. per ton, all delivered at Sheffield, Business, of course, is 
considerably affected by the present rupture, as firms are 
indisposed to quote for forward delivery with the existing 
uncertainty. In steel there is a satisfactory business doing. 
Although in some directions orders have fallen off somewhat, the 
leading firms engaged in crucible steel are well off for work. 
Bessemer and Siemens steel are in excellent request, and quota- 
tions are firmly maintained. Bessemer steel now rules from £6 to 
£6 103. per ton; special qualities of Siemens steel for use in the 
lighter trades command from £10 103, to £11 per ton. Swedish 
steel continues to be largely called for. 

Rather less is doing in railway material, which is not altogether 
a disadvantage under the difficulties, certain to increase during 
the time the engineers and allied artisans are idle. 

Messrs, Vickers, Son, and Co., Limited, River Don Works, appear 
to be doing well at their Naval Construction Works, Barrow. 
Recent orders booked include two turret-decked cargo steamers of 
7000 tons each for the Clan Line, their measurement to be :— 
Length, 400ft , breadth, 50ft., and depth, moulded, 30ft. 6in. The 
firm have also received orders for a telegraph cable steamer of large 
dimensions, and a Fleetwood and Belfast channel steamer. In 
addition to these, they have now in hand at Barrow the construc- 
tion of H.M.S. battleship Vengeance, two first-class cruisers of 
11,200 tons each, and four torpedo boat destroyers, all for the 
British Admiralty. It is understood that the Clan Line not being 
in immediate need of the two steamers referred to, the engineers’ 
dispute will not affect their delivery. 

he lighter staple trades of the city, such as cutlery and silver 
plating, are not quite so busy as they ought to be at this season of 
the year. In London the business is found to be exceptionally 
quiet, the heavy stocks ordered in anticipation of a great demand 
during the Jubilee festivities being still uncleared, the sales in 
many instances having been far below expectation. Varied 
ts are ing in from the Scottish and Irish markets, the 
tone from these parts being more cheerful. In the cutlery trade 
machinery is being more freely used, the object being to still 
further cheapen production to meet the pressure of foreign com- 
petition in distant markets, 

The dispute in the edge tool trade, which comes as usual when 
business is briskest, still remains unsettled. At the last meeting 
of the edge tool forgers, on Saturday, the men were informed that 
one of the firms had conceded their demands, and those still on 
strike intimated that they would not resume their employment on 
the old terms, It is in this department of local industry —_—_ 
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use of machinery is most urgently required, but so far the di 
culties have been insurmountable, 

About fifty members of the Sheffield Society of Engincersind 
Metallurgists visited, by special permission of the directors, the 
locomotive works of the London and North-Western Railway Com- 
pany at Crewe, where Mr. F. W. Webb had made admirable 
arrangements for their reception. A 1 tive and a saloon were 
placed at the disposal of the visitors to enable them to see as much 
of the immense plant as could be brought intothe time. Mr. Earle, the 
works manager, personally conducted the tourists through the works, 
and lucidly explained the working of several of the new mechanical 
contrivances at Crewe, where 7200 hands are employed. The 
party afterwards drove through the park surrounding the residence 
of Earl Crewe, and inspected the interior of Crewe Hall. 

The National Association of Colliery M rs visited West 
Hallam Colliery, in the Derbyshire coalfield, on the 9th of Septem- 
ber. After inspecting the surface arrangements, winding engines, 
screens, fan, and electric-generating plant, &c., the visitors 
descended the No. 1 Shaft to the Gupton seam—=3it. in thickness—to 
see the electric coal cutters at work. Two wereinoperation. The 
Jeffrey chain header, which was cutting 6ft. deep and 3ft. wide, 
the time occupied being three minutes cutting, and seven minutes 
re-setting for the next cut. The other and newer machine, con- 
structed for long-wall working, was undercutting 5ft., the 
cutting being done at the rate of 18in. per minute by special 
knives mounted in the periphery of a wheel. Experience gained 
with these machines at this colliery shows a saving, in the case of 
the header, of 3s, per yard in a three-yard head, and in the case 
of the long-wall machine of 9d. per ton, the labour cost of the 
long-wall machine being 13s, 10d. per shift, and an increase in 
round coal from each machine of more than 10 per cent. The 
members who descended the Kilburn shaft to inspect the main and 
tail rope electric haulage, consisting of a 40-horse electric power 
motor, coupled up by means of belt and spur gearing to the rope 
drums, hauling up dips of onein eight at the rate of ten miles an hour. 
This plant was put in ten months by Messrs. J. Davis and Son, 
of Derby, who have designed and put in all the electrical ma- 
chinery and coal cutters, and have now in hand for this colliery 
further extensive additional electric haulage and plant. 

The death, from lockjaw, is announced of Mr. Isaac Ford, 
certificated manager of the Rotherham Main Colliery of Messrs. 
John Brown and Co,, Lid. An injury to his thumb caused through 
a fall on the pit bank, from which nothing serious was feared at 
the time, has had this sad issue, Mr. Ford, who was a native of 
Rawmarsh, was formerly manager at the Aldwarke Main Colliery, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market has unexpectedly lost all the animation that 
characterised it last week, and is very disappointing for the month 
of September. This is frequently the briskest month of the year 
as regards exports, and it is always a very brisk period, but this 
year the month so far has fallen far short of last month, indeed 
such poor exports have not been known since February last, one 
of the winter months. They are far below those of any September 
for years past. A decline in the deliveries of Cleveland pig iron 
to Scotland might have been looked for, because there is so little 
difference between Scotch and Cleveland pig iron that practically 
the former to the Scotch consumer is the cheaper article. But 
that there should also be a decline in the deliveries to the Conti- 
nent at this time of the year is remarkable, and tends to weaken 
the market. Another unsatisfactory feature is that the stocks of 
Cleveland pig iron in the public stores which have been decreasing 
steadily for more than a year past, so that they have dropped 
from nearly 200,000 tons to less than 80,000 tons, have begun to 
increase again. This makes consumers rather reluctant to buy, 
though it is generally believed that the lull will be one of sbort 
duration, but ia the meantime it is creating uncertainty. No, 3 
Cleveland G.M.B. pig iron, though still quoted by the leading 
makers at 41s, 91. per ton for prompt f.o.b, delivery, has been 
obtainable this week from merchants at 41s. 6d., who have been 
able to procure warrants at 41e. 3d. cash, and have secured them 
to carry out some of their contracts. No, 4 Cleveland foundry pig 
iron can be bought at 403. 9d, and grey forge at 39s. 91. For 
mixed numbers of East Coast hematite pig iron the general price 
stands at 493. with makers for early delivery, but there have been 
sales at 483, 6d. per ton. The situation is rather uofavourable for 
makers of hematite pig iron, as the figure at which they have to 
sell their iron decreases, while the cost of production increases, 
owing to the advances in the value of foreign ore, these advances 
being due solely to the rising freights. 

The eight hours day, at our blast furnaces, seems this week to 
have been advanced another stage towards settlement. The Cleve- 
land ironmasters have consented that the three shifts per day at 
their furnaces shall be established, directly the men satisfy them :— 
(1) That the men will consent to the establishment of a Joint 
Committee to consider objections to the schemes put before the 
ironmasters ; (2) that the managers of each works shall be satisfied 
that the whole of the men are prepared to accept, and a 
carry out the schemes which have been put forward, ther wi' 
any alteration recommended by the aforesaid Joint Committee ; 
and (3) that the sliding scale shall be arranged for a certain period. 
As soon as these conditions are fulfilled, the eight hours day will 
be generally instituted at the Cleveland furnaces. It is said there 
are a good many men—chiefly non-unionists—who are averse to 
any change, as it will reduce their earnings. But the ironmasters 
are now ready to concede the eight hours, though it will increase 
their cost of production, and make it more difficult to compete 
with other districts and other countries; but the men must be 
practically unanimous in their desire. 

Basiness is of small extent in most branches of the manufactured 
iron and steel industries, but demand is slackest in the steel plate 
departments, that being due to the general strike in the engineer- 
ing industry, which shows no sign of any settlement, though it has 
lasted since the beginning of July. The shipbuilders have had to 
curtail the work at their yards, The price of steel ship-plates has 
been kept at £5 at works, but iron ship-plates are realising 2s. 6d. 
more than steel-plates. Angle — steel — manufacturers are also 
more favourably situated than the plate manufacturers, because 
they are getting not only a larger price, but their produce costs 
less to manufacture. Heavy steel rails are in tolerably good 

uest. 

he Associated Chambers of C ce of the United Kingdom 
are this week holding their autumnal meeting at Middlesbrough. 
The delegates have visited the leading local works, and yesterday 
a portion of them visited the Cleveland ironstone mines. 

he coal and coke trades are somewhat less active than they 
were, but prices are generally maintained. Bast Northumberland 
steam coal varies between 8s, 6d. and 8s. 9d. per ton f.o.b., and 
small is between 3s. 6d. and 3s. 9d. Best Darham gas coal realises 
as much as 7s. 9d., and the demand for it increases. Dorham blast- 
furnace coke of average quality can be had at 133. 3d, per ton 
delivered at Middlesbrough. Furnace coke is in almost as good 
demand as ever, but the falling cff has been in the export for 
foundry coke, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is no improvement in the state of the iron market, nor is 

there likely to be any so long as the present labour dispute con- 
tinues. After the reaction which took place last week in pig iron 
values, a somewhat firmer feeling was manifest at the beginning 
of this week. It was, however, of short duration, and prices of 
warrants have given way still farther. Business has been done in 
| Scotch warrants from 44s, 7d. to 44s. 3d. cash, and 44s, 10d. to 
44s, 5d. one month. The demand for Cleveland iron has been 
falling cff week by week, and has now become very limited. Trans- 
actions took place in this class of iron this week at 41s. 7d. to 
41s, 44d. cash, and 41s, 94d. to 41s. 64d. one month. Cumberland 
hematite warrants sold in small quantity from 47s. 34d. to 
463. 114d. cash, and 47s, 441. to 47s. 24d. one month. There has 
practically been no business in Middlesbrough hematite. 

The pig iron —— is almost certain to be materially curtailed 
ere long. Makers keep their furnaces alight as long as possible 
because, as is well known, they deteriorate when they are not 
in operation. But no one believes that the present output can 
be all got into consumption, and it is very doubtful if the iron- 
masters will care to add largely to their private stocks. Their 
resolution with reference to the matter will no doubt be largely 
directed by the condition of the coal market. Should the restric- 
tive policy of the colliers tend further to raise the value of coal, it 
is not at all unlikely that some of the ironmasters may put out 
furnaces, and sell their coals in the open market, One hematite 
furnace has already been put out of blast at the Dalmellington 
Ironworks, and there are now seventy-eight in operation in Scotland 
compared with the same number at this time last year. Oi the 
total, thirty-seven are producing hematite, thirty-five ordinary, 
and six basic iron. It is believed that stocks of pig iron are 
accumulating to a very material extent in makers’ yards, 

The prices of Scotch makers’ pig iron are comparatively steady. 
Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 
45s. 6d.; No. 3, 45s.; Wishaw and broe, Nos. 1, 45s. 9d.; 
No. 3, 45s. 3d.; oe No. 1, 50s. 3d.; No. 3, 47s. 3d.; Sum- 
merlee, No. 1, 503. 6d.; No. 3, 47s, 6d.; Calder and Gartsherrie, 
Nos. 1, 51s.; Nos. 3, 47s, 6d.; Coltness, No. 1, 51s. 9d.; No. 3, 
48s.; Glengarnock at Ardrossan, No. 1, 50s, 6d.; No. 3, ; 
Eglinton at Ardrossan or Troon, No. 1, 47s.; No. 3, 45s., Dalmel- 
lington at Ayr, No. 1, 47s.; No. 3, 45s. 6d.; Shotts at Leith, 
No. 1, 52s, 6d.; No, 3, 50s.; Carron at Grangemouth, No. 1, 
51s. 6d.; No. 3, 48s. 


Scotch-made hematite is quoted 50s. 6d. per ton delivered in 
railway trucks at the steel works. 

The pig iron shipment continues small, the clearance from the 
Scottish ports in the past week amounting to 5740 tons, compared 
with 5804 in the corresponding week of last year. There was 
despatched to Germany 995 tons, Russia 700, India 480, Canada 
50, South America 10, Australia 130, France 120, Italy 75, Holland 
200, Belgium 24, China 22, other countries 263, the coastwise 
shipments being 2271, against 3551 in the same week of 1896. 

tocks of pig iron in Casnal and Co.’s Glasgow stores have been 
reduced in the course of the week about 600 tons, and now amount 





removing to Canklow when the more important undertaking of the 
company was projected, He was only forty-five years of age, 


to about 350,000 tons. 
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The quantity of ope imported at Grangemouth from Middles- 
brough, &c., was 51 


tons, being 5117 tons less than in the same 
week of year. 


Business in the finished iron department is not nearly so brisk as 
could be desired, and the prospect is that there will be a still 
further curtailment of orders, owing to the lock out of engineers, 
which is depriving a tt many workmen of other trades of em- 
ployment. The steel works are also bound to suffer, perhaps 
eventually to a still greater extent than the manufactured iron 
department. 

_In the coal trade the dispute as to an advance of wages con- 
tinues, and the districts taking part in it, and observing one or two 
idle days each week, are increasing. The coalmasters in Lanark- 
shire are threatening to close a number of pits, so that the men 
may not obtain the four days’ employment a week to which they 
are now restricting their labour, It has been resolved to carry the 
restrictive policy into Ayrshire, the men there having also made 
an unsuccessful application for an increase of 6d. per day. The 
Fifeshire men have hitherto been working more regularly than in 
other places, and the shipping business there has in consequence 


been ex eC 

The total shipments from Scottish ports have amounted to 
186,265 tons, compared with 171,449 in the preceding week, and 
157,077 in the corresponding week of last year. In the coal mar- 
ket there is less doing. Main coal is quoted, f.0.b. at Glasgow, 7s. ; 
splint, 7s. 6d.; ell, 7s. 3d. to 7s. 94.; steam, 83. 3d. to 83. 6d. 
— prices at the Ayrshire ports are so far without material 
change. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE ‘control of output,” which has such visionary attractions 
to the colliers’ leaders, met with a severe check from the colliers 
themselves last week. There was an appeal to the ballot, whether 
or not a n 4 week” should be carried out, and the decisive 
majority of by the colliers against stopping was the result. 
The effect of this has been excellent, and last reports are to the 
effect that tonnage, which has been coming in very slowly—a good 
deal having been diverted evidently to other quarters—is now much 
more strongly in evidence, and the outlook in the steam coal trade 
in consequence is brighter. Up to the decision of the colliers 
pros were gloomy enough, and it was stated on ’Change, 
Cardiff, that a large number of steamers had gone North, or had 
been temporarily employed in other directions, and as a conse- 
quence steam chartering had been exceptionally slow. Still, coal- 
owners evidently had some faith in the common sense of the 
colliers, for notwithstanding the dulness of the steam coal trade, 
prices remained fairly s y, colliery proprietors remarking that 
it would be better to keep pits idle until the demand improved, 
rather than make any serious reduction off the prices now ruling. 

The condition of things has been alte for the better. 
Mid-week the improvement was admitted on ’C: , and the 
report was that tonnage was coming forward more freely. Steam 
coal was in moderate request, and quotations for small well main- 
tained. Latest prices are as follows :—Steam coal, 10s. 6d. to 11s,; 
seconds, 9s. 6d. to 10s. 3d.; best small, 6s. to 6s. 3d.; seconds, 
53. 6d. to 5s. 9d.; drys, 5s. 3d. In Monmouthshire semi-bituminous 
there was no improvement, Western valleys selling at 9s. to 9s. 3d.; 
Easterns, 8s, 9d. House coal quotations are getting firmer ; prices 
steady. Best house, 93. 6d. to 93, 9d.; No. 3 Rhondda, 10s. 94. to 
1ls.; brash, 9s. 3d. to 93. 6d.; small, 8s.; No, 2 Rhondda, 8s. 3d. to 
8s, 6d.; through, 6s. 9d. to 7s.; small, 5s. 6d. to 5s. 9d. Swansea 
prices :—Anthracite, best, 11s. to 11s. 6d.; seconds, 9s, 6d. to 10s. ; 
ordinary, 8s, to 8s. 6d.; culm, 4s. 3d. to 4s. 6d. Steam, 9s. 6d. to 
10s, 6d.; seconds, 8s, 6d. to 9s.; small, 5s. 6d. to 63. House coal, 
No. 3 Rhoudda, 103. to 1ls.; through, 83. 6d. to 93, 6d.; small, 
7s. to 7s. 6d.; No. 2 Rhondda, 83. 6d. to 93. 6d.; through, 7s. 3d. 
to 7s. 9d.; small, 5s. 6d. to 6s. 6d. 

The Naval Colliery, Rhondda Valley, to which I have referred 
on several occasions of late, was put up for auction at | Cardiff on 
Taesday. Previous to the sale, a direct question was put to the 
auctioneer as to whether the colliery had been carried on at a loss 
or a profit, but this the auctioneer was not empowered to state, 
— to give all necessary information as to area, &c.; but he 
added that the cause of sale was the retirement of one of the 
company. The sale then went on. Mr. D. A. Thomas, M.P., was 
the first to bid with £50,000, and bids of £5000 at a time followed up 
to £85,000 by Morgan and Bruce, solicitors, Pontypridd, for a client. 
At this point, the reserve not being reached, the property was 
withdrawn. The auctioneer stated that this was not far from the 
reserve, and he was prepared to treat privately. In the district 
it is ex that this will be done, Three years ago the vendors 
ref; an offer of £200,000. Machinery and plant are estimated 
by the auctioneer as worth £35,000, 

It must not be supposed that with the ending of the ballot of 
the colliers as to the week all danger is over. There is still 
one grave difficulty in point—the retention or not of the “sliding 
scale.” This question is to be tested by ballot, and I hope that 
the same discretion which marked the discussion of the ‘stop 
week” will again be shown in this case. The sliding scale has 
been in Fagen seventeen years, and has brought about 
a remarkable change in the condition of things in the Mon- 
mouthshire and South Wales coalfield. The Taling features 
of the scale are, first, a mutual benefit in the improvement in price, 
and also, asthe collier shares in the advance, he has to share also, 
proportionately, in reductions, The second leading feature is, the 
dual government, by a committee formed of coalowners and 
colliers. These constitute a representative committee, which is, in 
fact, the colliers’ parliament, pee Bee judgment on all matters 
referring to the administration of colliery working. 

The long tenure of life of the scaie amongst 70,000 colliers, many 
of them resolute, self-willed spirits, often apt to have opinions of 
their own, speaks well for the broad impartial foundation on which 
Sir W. T. Lewis built up the scheme of the sliding scale. This is 
now threatened, and the colliers will shortly ballot for or against 
its continuance. On one point they are dissatisfied. They are 
content to share ——- advances, but want a minimum re 
in reductions. In plain words, coal may be forced down to a low 

rice, but colliers say that they should not be required to accept 
ess than a certain figure. Below that the burden must be borne 
by the coalowners, ‘This, coalowners maintain, is unfair. Colliers 
retort that it is in the power of coalowners to prevent losing prices 
being accepted, and so the discussion runs. Observers of the 
situation say that to lose the scale will be to bring about the old 
strikes, which used to give a notoriety to the Welsh coalfield, 
Previous to the scale, prices for cutting coal were as numerous, or 
nearly so, as the collieries. To be without a scale will lead, coal- 
owners and shippers contend, to such an uncertain state of things 
that confidence in regular working will be weakened amongst 
buyers. 

If confidence be fully restored now by a sound majority 
in favour of the scale, I anticipate a good season in front. 

I was in the anthracite coalfield this week, and saw just sufficient 
evidence to prove that this is to have a prosperous future if 
colliers do not bring friction to bear. 

In a wide area of the Neath and Swansea districts a fair 
impression was also given of tin-plate and other industrial 
activity, with some exception of cl or half. works, which 
one could wish were going well. Fox Hole works are goi 
well, At the Beaufort large plates are being worked. The 
Mannesman appeared in fair vigour. Landore quiet, the four 
mills being closed down, but it is thought only temporarily. 
Cwmbwria tin men have conceded 15 per cent. At Upper Forest 
all is in capital work, and the Morriston and Midland, in the 
words of an authority, are doing better than any in the trade. 





Park, Clydach, Pontardawe, and Glantawe establishments are 


also and in fact all the steel 


works have been more or less affected by the proposed action of the 
colliers, but this only a few days, and a moderate 
degree of activity has since been visible. A consignment of rails 
for the Forest of Dean district, Great Western Railway, left 
Cyfarthfa last week, and a good total of tin bar for the West of 
Wales, and from Newport, Mon., the usual consignment on Great 
Western Railway account for Highbridge. Wales is also import- 
ing as well as ex ig rails, one cargo coming in this week from 
Southampton. In the Lilanelly district the leading subject of dis- 
cussion is the blast furnace movement. The prospect is regarded 
as excellent. Four large tin-plate works at Lianelly, “ South 
Wales,” ‘ Old Castle,” ‘‘Old Lodge,” and ‘* Western,” are doing 
well. Barry, Morfa, and Dafen, are idle. ‘The last is, I have 
ar ang | mentioned, likely to be restarted by a leading works, 

For a long time I have recorded a satisfactory condition of 
things at Briton Ferry. This would now appear to be hor va, 
anend, Last Monday notices were posted up at the Baglan Bay 
Tin Plate Works to the effect that all contracts would cease in 
twenty-eight days, and since then the Vernon Works have followed 
suit, At the Villiers the men are working on the week-to-week 
system. 

"Quotations this week indicate a slight decline in steel rails, and 
not quite as good a tone generally in tin bars. As for merchant 
bars they are in only limited request. Here again there is a 
slight decline. Pig iron is a little lower. Latest prices as follows. 
Swansea Exchange :—Glasgow pig iron, 44s. 6d. to 443, 5d.; Mid- 
dlesbrough, No. 3, 44s. 44d.; hematite, 48s. to 47s. 64d. Welsh 
bars, £5 to £5 7s. 6d.; sheet iron and steel, £6 53. to £6 10s.; 
steel rails, heavy sections, £4 7s. 6d. to £4 103.; light, £5 7s. 6d. 
to £5 10s. ‘Tin-plates: Bessemer cokes, 93. 44d. to 93, 6d.; 
Siemens, 93. 64. to 9s. 9d.; ternes, 17s. 3d. to 19s, 6d.; best char- 
coal, 123, to 12s. 6d. Block tin, £62 to £62 103. 

The shipments of tin-plates continue to exceed make, Last 
week’s returns, Swansea, were :—Shipment, 43.553 ; receipts from 
works, 40,563 boxes. Stocks are now down to 76,036 tons, 

Swansea last week imported 2000 tons pig iron, and over 3000 
tons iron ore, 

Patent fuel is slacker, 
anything slightly easier. 

Pitwood, iff, 13s. 6d. to 14s.; foreign ore, 133, 6d. to 13s, 9d. 
best ; Tafna, 13s. to 13s. 3d. 

One feature of the Welsh tin-plate trade is worth recording, 
as in it are certainly the germs of hope. The shipments from 
Swansea in August, 1897, exceeded those of August, 1896, by 3886 
tons, notwithstanding a deficiency in shipments to America of 3121 
tons for the same peri 
Details as follows show the variations :—Russia 6631 tons, as 
against 3305 tons; Denmark 17 tons, as against nil; Germany 
2159 tons, instead of 1598 tons ; France 1375 tons, inst 913 tons ; 
Po: inst 166; Italy 1027 tons, against 375; 

t 181; Straits 1693, against nil; United States 
1696 tons, against 4817 tons, 
It will thus be seen that other business is opening out, and if 
the workmen can upon a fair reduction, which at all 
events will save employers from loss—though it should give a 
living profit—until times improve and a return to the old prosperity 


is possible, 
agreed to an outlay of £500 


Coke fairly brisk, and prices remain if 





The Swansea Harbour Trust have 
for pitching a quay, at the Prince of Wales Docks, with granite 
setts. 


Another contingent of tin-plate workmen left Llanelly this week 
for America, 

I much regret to record the death of Mr. H. W. Lowis, Aber- 
canaid, Merthyr, brother of Sir W. T. Lawis, Bart. He was one 
of the oldest members of the South Wales Institute of Engineers, 
a member of the Mechanical Engineers, Ironmasters’ Institute, 
and other bodies, and founder of the Treherbert Engineering 
Works, now amalgamated with Howell’s Dry Dock Company, 
Cardiff. He was for many years associated with the Plymouth 
Works, under Mr. Anthony Hill, with Mr. Crawshay Bailey at 
Nantyglo, and conspicuous for his mechanival and engineering 
abilities. He patented several excellent inventions, and in his 
connection with colliery life figured on several occasions in dari 
rescues, for one of which, the yg sary inundation, he receiv 
a silver medal at the hand of the Lord Mayor of London. He 
was J.P, for Monmouthshire, held in honoured repute, in addition 
to great popularity for genial and social virtues. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
a the iron and steel trade here the position shows no appreciable 
change. 
Silesian ironmasters have been able to keep their concerns in 
steady employment, and there have been slight symptoms of a 
better feeling in several branches. Merchant bars and plates, for 
instance, have been in improving request lately. There has also 
been a somewhat more active trade done on foreign account, 
especially to the eastern districts. Prices show a stiffening ten- 
dency in most instances, Pig iron is ina se agg A syne a fair 
number of orders having come in upon the week. e condition of 
the tube mills is also quite satisfactory, and the look-out is 
generally considered hopeful as s fresh work. Much the 
same may be told of the machine and wagon factories. 
The Rhenish- Westphalian pig iron market is moderately active, 
but has been showing considerable firmness upon the week, although 
the number of f: contracts is really very small, Billets and 
blooms have been hitherto pretty well inquired for; some firms 
are re so well off for new work that they refuse to commit 
themselves far forward. Billets in basic are sold at M. 84 to 
86 p.t.; ingots, M. 91 to 92 p.t.; plates, M. 94 to 95 p.t. In 
blooms the production has been considerably raised, and this has 
led to somewhat easier prices, for compared to the quotations 
ruling at this time last year, a decrease of about M. 10 p.t. is 
noticeable. Good Rhenish- Westphalian blooms are at present sold 
at M 86 to 88 p.t. Siegen qualities fetch M. 91 to 92 p.t. The 
scarcity in scrap iron which was disagreeably felt in spring and 
early summer has entirely ceased, and the reverse has even been 
complained of in some instances, offers being more numerous than 
inquiries ; prices have, naturally, lost all their former stiffness, and 
are rapidly moving downwards, causing much chagrin, and a loss 
of money to those dealers who had bought heavy quantities in 
spring. The occupation of the rolling mills is irregular. Exports 
are still rather low, although there is qaey a little more life 
stirring now than in former weeks. The position of the pes 4 
trade still leaves room for improvement ; the same is the case wit 
sheets. A lively business is done in girders, and in all the heavier 
sorts of structural iron, The say fe the Drawn-Wire Conven- 
tion, to which reference was made in last week’s letter, is expected 
to have a favourable infinence on the long-neglected wire trade. 
For the present a slow sort of business is done in wire, as well as in 


The tube mills continue, as a rule, well engaged, but prices 
leave little profit, nor are they likely to improve, American com- 
petition increasing from week to week. 

Output of coal in the Saar collieries was for August of present 
year 711,792 t., consumption yy fap t. In August last year 
616,455 t. were produced and 627,005 t. sold. 
The business put through on the Austro-Hungarian iron market 
is of an ly poor description. Pig iron is quiet, merchant 
iron as well, and the demand that comes in for structural iron is 
hardly sufficient to keep the mills in moderate activity. The 
Hu ian State ging will shortly invite tenders for the supply 
of 370 locomotives, 1130 passenger and 7000 load wagons ; these 
orders will be divided on five ca. The Hungarian State Rail- 
ways have also resolved on the ling of an extensive station for 


$= 
of orders to the Hungarian iron works; the costs fo 
buildings have been pon te at twenty-five million ferlas™ wld 

The French iron trade is flat in all departments, very fow ¢ 
orders having been given out within the course of last woek 
there is again much weakness perceptible in prices, (Offers bein’ 
list quotations are known to have been made in a number of rf 
stances, J 

In Belgium the business on the iron market moves 
but is by no means dull, Inquiries for most sorts of 
to come in regularly, and in prices a fair stiffness is reported 
or for d requirements, ’ 

oe petees of coal in Mexico is stated to have been for 1896 

253,104 t.; production in coke was 27,215 t. Import in coal was 
236,124 t., that in coke being 109,314 t.; export in coal = 
75,540 t. Home consumption amounted to about 413,600 t, cog) 
and 136,500 t. coke, ’ 

The Rhenish- Westphalian Gazette has given the following notes 
concerning the consumption of coal on the Hamburg-Americs 
steamers, The twin-screw steamers Auguste Victoria, Norman 
Fiirst Bismarck and Columbia, consume on an average 250 t, 
300 t. perday. For the voyage from Hamburg to New York and 
back, 1750 to 2100 t. coal are required; the bunkers, however 
carrying a supply for ten days, contain about 900 to 1000 t, mors 
than the above quantity. The Hamburg-America steamers oop. 
sume almost exclusively German coal, requirements amounting to 
half a million tons annually, which is equal to sixty wagons per 
day. While the old express steamers of the North German-Lloyd 
in Bremen uire for a voyage from Bremen to New Yor; 
25,000 ewt. or 125 wagons soal ; the lately-built Kaiser Wilheln, 
der Grosse, the largest steamer of the German fleet, will consums 
500 t. per day. For a voyage from Bremen to New York 40 
wagons or 4 t. coal will be required. The North German. 
Lloyd’s total demand in coal amounts to 780,000 t. annually, worth 
about ten million marks, 


OD quiet] 
iron contings 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 9th, 


THE establishment of en, meies in certain European 
centres to build up a trade merican furnace, mill, and 

hine shop products is a matter which has received much more 
attention during the past two months than at any previous time, 
The ‘shipment of products to several foreign countries has assumed 
such proportions as to justify the steps now contemplated, (ur 
shipments of electrical machinery, machine tools, shop equipments, 
to say nothing of —— implements, are increasing, and 
energetic agents will be sent to expand them. In machinery lines 
the improvement in domestic demand is noticeable. For two or 
three years equipment purchases havo been minimised, and 
deterioriation has resulted which cannot be tolerated under norma! 
market conditions. Manufacturing interests are beginning to fee! 
the impulse from the western Itural regions, Pig iron pro. 
duction is at present ample, and agents are canvassing to secure 
winter delivery orders that will warrant the ‘‘ blowing in” of con. 
siderable “——. The rolling mills in the Pittsburgh district are 
filling up. In Ohio iron trade conditions are good, though maxi. 
mum production could not be marketed. Ship yards are calling 
for large quantities, and warehouse and office construction materia! 
is quite active. Tin-plate production is heavy, and mills are busy, 
The window-glass e is active, all factories throughout the States 
starting. Ihe hope is indulged in that the expansion of traflic 
will continue at such magnitude as to call for engines and rolling 
stock. The wheat crop will soon be mowed, and unless legitimate 
manufacturing activity continues to grow there will be no urgency 
for more rolling stock. Locomotive works are all somewhat busier, 
but the aim seems to be to defer expenditures for betterments and 
equipments as long as possible, 











Tue StTarFoRD CoRPORATION SEWAGE WORKS, which have 
cost £45,000, were opened on Wednesday last. The work has 
taken three years to complete, and about sixteen miles of deep 
main sewers and eleven miles of main sewers have been laid. The 
sewage is first treated at the apes | dep5t, where a destructor 
and sewage pumping machinery and reception tank have been 
erected ; thence it is pum to a farm half-a-mile away, Here 
the sewage will be treated by precipitation and filtration on the 
land, 


Iron Sitipine HatcHEs.—Captain Chadock is now bringing before 
steamship owners a scheme for augmenting the security of life and 
property at sea, which seems to possess considerable merits. Tho im- 
provements consist in part of iron hatches, sliding to and fro close 
up under the deck beams in each hold. By these means, as cach 
hold is loaded, the hatches can be drawn out from underneath the 
deck across the hatchway, thereby forming a telescopic continua- 
tion of the deck underneath the hatchway, so that the pressure of 
water from below cannot force the hatches up, but will simply 
bind them more tightly to their seat. The improved hatches thus 
reclude the rising of the water beyond the first deck, which 
orms a platform, or horizontal bulkhead, beyond the reach of 
being Rell won by the rocks, and _—— the ship sinking when 
damaged below. The practical effect of improved hatches would 
be to multiply the water-tight divisions of a ship in proportion as 
the number of decks are to bulkheads. Thus a ship with eight 
bulkheads and three decks would at present have only nine water- 
tight compartments, with wooden hatches, but with the improved 
hatches and water-tight decks the same ship would have twenty- 
five compartments, an increase of sixteen extra compartments. 
No doubt the ship would eet aor oan unsinkable unless she blew 
up her decks. Captain Chadock has had thirty years’ experience 
at sea, and ought to understand his subject. 


H.M.S, Earnest.—Contrary toexpectations the engineering trade 
dispute has made no difference in the work on the destroyer Earnest. 
This vessel was built at Birkenhead by Messrs Laird Brothers, from 
whose works all the journeymen engine-fitters belonging to the 
Amalgamated Society of Engineers have gone out on strike. Oa 
this account it was thought the Earnest would remain at Birken- 
head until the dispute terminated ; but the contractors solved the 
difficulty by manning her engine-room with apprentices and mem- 
bers of their draughtsman staff, and besides making her p: 6 to 
Devonport she has completed all her official trials. N otwithstand- 
ing the difficulty which stared them in the face, the contractors got 
the vessel through her whole series of trials in less than a week 
after delivery at Devonport, thus creating another record in war- 
ship construction. The Griffon, a sister vessel, leaves Birkenhead 
to-morrow for Plymouth. So far as these vessels are concerned, 
the trade dispute has made no difference ; but this cannot be said 
of the cruisers Arrogant and Furious, These vessels are bei 
engined by Earle’s Shipbuilding Company, Hull, and as their loca 
staff of engine-fitters were called off work five weeks ago, the two 
cruisers have since then been practically at a standstill. But re 
the strike both would have been ready for service this financia 

ear. These vessels are giving the Executive of the Amalgamated 
Society of Engineers some cause for anxiety, as the subordinate 
officials, designated chargemen, though members of the Amalga- 
mated Society of omen were allowed to remain at work when 
the working mechanics were called off. By adopting this course 
the Executive of the Amalgamated Society o a ae 
actually aided the employers, as the chargemen have been able . 
keep the machinery in working order, a duty which but for the 
strike would have been carri 





out by the men now out of work. 
Some of the journeymen called off complain very strongly of the 





coal trains in Buda-Pesth, which will secure a considerable number 





Dowlais works, Cyfarthfa, 


busy. 





course adopted, 
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LAUNCHES AND TRIAL TRIPS, 


On Tuesday, September 14th, the fine steel 
screw steamer Deusto, built he we aa Dixon 
and Co., Limited, Cleveland ockyards, Middles- 
brough, to the "order of Senor Ramon de la 
Sold, ot Bilbao, was taken out to sea for her official 
trials, under the command of Captain Manuel 
Elovteque. She is built to Lloyd’s highest class, 
pees quarter-deck rule, her ve dimensions 

eing: — Length, 259ft.; beam, 37ft.; depth 
ed, 19ft, 6in., and. has a dead weight capacity 
of about 2500 tons on a very light draught of 
water. All decks are of steel and iron, and she 
is fitted with four bulkheads, plate and bilge 
keels, with water ballast in cellular double bottom 
and after peak, i agg peed engines have 
been fitted by Messrs. Sir Christopher Furness, 
Westgarth, and si ‘Limited, having cylinders 
18in., 29hin., 48in. ge: 33in. stroke, with two 
large single-ended ers working at 160 lb, 
pressure. The hull and es have been built 
under the ae supe’ n of Captain Luis de 
Ybarra and Senor Torres pon he The trials 
passed off most successfully, and gave great satis- 
faction to all concerned. 

On the 13th inst, Messrs, nk pi and Son, 
Stockton-on-Tees, launched a steel screw steamer 
of the — dimensions, viz.: — Length 
between pomen iculars, 280ft.; breadth, 42ft.; 
dep th, moulded, 20ft. This steamer has been 
built to the order of the Britain Steamship Com- 
pany, Ltd., and is the sixth steamer built by 
Messrs. Ropner and Son for the same owners. 
She is fi with the builders’ patent trunk, full 
poop, bridge, and topgallant forecastle, The 
saloon and ca) for captain and officers will be 
fitted up in the poop, and the accommodation for 
engineers will be provided under the bridge deck, 
the crew being berthed in the forecastle as usual. 
She has double bottom on the cellular principle 
for water ballast, and has been designed to carry 
a deadweight cargo of about 3200 tons on Lloyd’s 
summer freeboard on a light draught of water ; she 
will have all the most recent appliances for the 
expeditious loading and unloading of cargoes, has 
direct steam windlass, steam mona | gear amid- 
ships, with powerful screw gear aft, four large 
steam winches, multitubular donkey boiler, 
— —— ~ She will be a be a 
set of powerful triple-expansion engines by Messrs. 
Blair and Company, Ltd. Miss Nina Watson 
Munro, of Billinghazo Hall, Stockton, gave her the 
name of Aldershot. 











CUTTING OFF PILES BY DYNA- 
MITE. 

THE use of dynamite for grubbing and remov- 
ing obstructions that are submerged and other- 
wise inaccessible is well understood. Its con- 
v and y for cutting off piles at 
inaccessible places and the neatness and precision 
which may be effected by its use are well shown 
by some instances recently mentioned by Mr. E. 
F, Terry, of the Terry and Tench Construction 
Company, New York City, who described the 
removal at Leavenworth, Kan., in 1893, of a 
cluster of thirteen large pine piles that had been 
driven ary Sige firm by the jetting process and 
could not proached to draw ? out on 
account of hight water and floating ice. They 
were very firm and close and were securely 
chained together. A 3-gallon jug was P pepe in 
hot water and partly filled with hot sand to store 
as much heat as possible, Then the remaining 
space in the jug was fil'ed with 301b. of dyna- 
mite. An exploder and battery was arranged, 
the jug corked and lowered wwe h a small 
opening left in the centre of the aan and 
when it reached the surface of the sand, about 
14ft. below the water level, it was exploded. It 
cut off the group of piles square and even without 
shattering at the very point where the jug was 


placed. 

On the Columbia and Red Rivers Mr. Terry 
cut off many single piles at the bottom nthe the 
river by means of a loose iron hoop or 
enough to freely encircle the pile, To ab ise ring 
were attached equi-distantly three sticks 
dynamite connected by a piece of three-ply fuse, 
Experiments determined how long it wei A take 
the dynamite to sink to the bottom, and the fuse 
was cut to correspo aroceap he lengths and ignited. The 
ring was immediate] over the top of the 
= and dropped sd the ttom, the waterproof 
use burning until then, when the explosion cut 
the pile off as d 

In another instance a number of iles driven 
close around a dock in the Mississippi River at St. 
Paul were cut off at any required point above or 
below the bottom of the river by inside charges. 
A vertical hole was bored in the centre of the 
pile to the required depth—in these cases about 
12ft.—by successive lengths of ljin. ship augers. 
Then a half-stick of 45 per cent, dynamite with 
explosion wire or fuse was put in the bottom and 
the hole filled with very fine dry sand, but not 
tamped. Exploding,the dynamite tore to pieces 
a foot or two only of the pile adjacent to the 
dynamite, completely dividing it into two parts 
with sound ends. The same method pursued 
with eo driven in the earth loosens it up 
around them so well that the top piece can be 
readily lifted outof the hole.—Hngineering Record. 











THE FRENCH GOVERNMENT have decided upon 
the construction of new cruisers of 19,000-horse 
gt with a _ of 21 knots, The boilers will 

adapted to the use of both coal and petroleum 
as fuel, 

Castine STEEL In VacuUM,—The first meetin 
of shareholders in the Ellis-May Vacuum Stee 
Syndicate was held in London this week. Mr. 
Dyson Watson, who presided, explained that 
the company had been formed to acquire the 
patent rights of Mr. Ellis May’s inventions for 
casting steel in vacuum, and to arrange for 
practically testing the process, Some of the 
patents had already been assigned, and others 
were in the course of being conveyed to the com- 
pany. As to the testing of Mr. May’s inventions, 
the directors had already come to a satisfactory 


arrangement with one of the largest steel works 
in Germany to make, at ~~ own cost, a series of 
tests with regard to th 
the inventor of this secon. 
able to turn out 25, 000 


vantages claimed by 
These works were 
tons of steel per month, 





THE PATENT JOURNAL. 
Condensed from “ The — Oficial Journal of 
‘a . 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
*name and address of the communicating party are 
printed in italics. 
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me. Cyctz Wuee.s, E. Hurst and A. J. E. Jones, 





mdon. 
—— Domestic Launpry Hoox, J. Carter, Brad- 
ord. 


20,150. Exuisirina Picrurgs, H. Kinsey and A. 
M wansea. 
sy vor ATTacHine Kyoss to Sprnpizs, A. Waterhouse, 


20,152. Sucar, C. J. Crosfield and 8. Stein, Liver- 


pool. 

20,158. Toy, J. Dundon, Cork. 

20,154. WELDLEss Tunes, J. Hamilton and R. Miller, 
Glasgow. 

20,155. Orrery, A. Thomson, Glasgow. 

20,156. Frame for Makina HearTHrvos, J. Rowley, 
Huddersfield. 

20,157. Hats, H. A. Rothschild, Bradford. 

20,158. Pump, W. Jennings and M. G. B. Jefferson, 
Manchester. 

20,159. Lockine Device, 8. Jamesand W. H. Hancock, 
Birmingham. 

20,160. Rotter Case, 8. James and W. H. Hancock, 
Birmingham. 

20,161. Paxventine Raitway Accipents, W. Schoon- 
dermark, J. Ahasverus, A. Schoondermark, and C. 
Peters, Manchester. 

20,162. Roa Locks and Latcues, G. H. Burrows, 
Wolverhampton. 

20,168. Work Hoxper, E. H. Taylor, Dublin. 

20,164. Strick and Door Hawnpies, J. Sparrow, 

mdon. 

20,165. Stoves, T. Fletcher, W. Russell, and Fletcher, 
Russell, and Co., Ltd., London. 

20,166. INDICATING APPARATUS for Lamps, J. Marr, 
Newcastle-on-T: 

20,167. — VaLocerr of Ventcues, A, J. Lyon, 

ge. 

20,168. Bearinas, R. Riddle, Birmingham. 

20,169. Grip, J. Legg, Swansea. 

20,170. Tine, J. Taylor, Halifax. 

20,171. Pocket Carp Game, P. J. and K. Skill, Notting- 

20,172. Frames for Cyciugs, W. H. McLauchlan, 
Coventr y: 

20,173. Brake for Cycizs, W. H. McLauchlan, 
Coventry. 

20,174. Pznpants, L. E. Wood, T. B. Davis, and A. 
Mawson, Birmingham. 

20,175. Castors, G. io Birmingham. 

— Arm Brake Hose Couptines, J. Redfern, 

maon. 

20,177. Bours, B. Pitt, Bristol. 

os oe and CASEMENT Fasteners, B. Pitt, 


20,179. Borers, E. Brooks, London. 

20,180. InrLatina WHEEL Trees, E. Sandow, Man- 
chester. 

20,181. Bosses, W. Brampton and A. J. Betteridge, 
Birmin; ham. 

20,182. SRANK 
Birmingham. 

20,183. Barus, H. Baxter, Liverpool. 

20,184. Gas for ILtuminatine Purposes, W. Dancer, 
Manchester. 

20,185. Mine Pumprnc Macuinery, J. 
Glasgow. 

20,186. Vatves, W. G. Strype, Glasgow. 

20,187. AppLiance for Gretrinc up Boor Epoggs, H. 
Towlson, Sheffield. 

“=. Bicycte Whee. Tires, L. Nicholas, Waterloo, 


cs, 
20,189. Burrer, J. Taylor, Carlisle. 

20,190. Avromatic Spring Puuiey, W. Gough, Dudley. 
20,191. Bicycies, C. and H. F, Smith, London. 

20,192. nnn for the PLayine of CHEss, G. F. Culpin, 


- DRIVING Mecuanism, D. Cutler, 


Moore, 


20,193. Vue, F. J. Rayner, London. 

20,194. VeLocirepes, K. edges, London. 

20,195. Cow 1s, J. Martlew, London. 

20,196. BANDS, H. P. Stokes, Birmingham. 

20,197. Mawvuracture of Garments, J. Baier, 
London. 

20,198. Stoppers for Borries, W. and W. P. Watson, 
London. 

20,199. Pens, A. Oidtmann, London. 

20,200. OpricaL Bab-Eaa Derector, J. P. Funt, 
London. 

20,201. Toys, H. J. Garbutt, London. 

20,202. Artacoine UnrLation Pumps, J. T. Trench, 
London. 

20,203. Stoppers, W. Haskins, London. 

20,204. Broocu, A. C. Cochren, London. 

20,205. Too, E. J. Nowell and C. D. Ring, Leyton- 


stone. 

20,206. Cycies, A. J. Boult—(J. P. Magney, United 
States.) 

om Bicycies, G. Hoskins and C. E. Brasher, 


ndon. 

— a I, Whitehouse and W. H. Forester, 

20, 200. "tianee Copper Steam Pires, T. Mudd, 
on. 


0,210. sa cTion of DiscHARGE Errects on Inp1G0, 
“. illcox. —(Badische Anilin and &0da Fabrik, 
aa 

20,211. CLosure Caps, C. H. Gray and T. Sloper, 
Londen. 

20,212. Frocs for Tramway Venicies, W. T. Bodell, 


London. 
oy oo athe, BreakwatTers, W. R. Bigsby - Chamberlin, 


20,214. AvTomatic DiscuarcE Bucket, R. Martin, 
London. 

20,215. Wicks, G. F. Redfern.—(B. C. Saunders, South 
Australia.) 

20,216. Lasts, O. Robinson, London. 

20,217. Specracyes, A. Hollands, London. 

20,218. Distitinec Apparatus, J. 
London. 

20,219. CHaRGcinc FiusH Cisterns, W. J. Reynolds, 
London. 

20,220. VenEzTIAN Biinps, W. M. Green, London. 

20,221. INCANDESCENT Bopres for ,Gas BURNERS, 
Kiesewalter, London. 

ae. ae of Corton, G. and H. Grandage, 


20, 223. 47 FETY Tampine for Expiosives, E. 8. Clark, 
Liverpoo ol. 

20,224. AppLIANces for CLEANING Boots, J. A. Crosby, 
London. 

20,225. ImpREGNATING INCANDESCENT Bopies, L. 
F¥reudenthal, Liverpool. 

20, = Comszcrixa Parts of Bicycizes, W. H. Nelson, 


20, 297. ‘Buanuwos, A. Westley and T. 9% % London. 

20,228. Apparatus for Hatcuine Eaos, C. E. Hearson, 
London. 

20,229. Larne Tooxs, W. von Pittler, London. 

20,280. Larue Cuvcks, W. von Pittler, London. 

20,231. Sewinc Macuing, H. H. Lake.—(C. and R. 
Petrini, and EB, Catenacci, Italy.) 

20,282. Cyvcie Brake, F. Berry, London. 
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20,283. Potato Diacers, B. Wilcox.—(D. Y. Hallock, 
United States. ) 

20,234. SienaL_rne, R, Burn, A. C. Brown, and L, G. 
Tate, London. 

20,285. Szcurine VEHICLEs, L. Gordon, ite. 


Weichmann, 


20, 236. Supptyine Or to Enarves, J. F. and R. H. 
Shaw, Manchester. 
20,287. Lerrer Boxes, J. H. Pritchard, Nottingham. 


20,288. area NE eg Birmin, 
20, 239. Foo Bi ype - rar ah a at Wigan. 
20, 240. Lapexs, A. J. Mason, sinks 


20, 241. Cyoue LapEen CarRizR, P. A. Martin, Birming- 
20,242. Waist Brut Firtines, P. A. Martin, Birming- 


20,2438. ” Compasses, F. H. Shaw, Birmingham. 
20,244. Suvxs, D. D. M Morrison, ——. 
. F. Wright, 


20,245. DETACHABLE PNEUMATIC Tire, 8. 
ingham. 
20,246. Pyeumatic Tires for VeHicies, R. Cotton, 
Halifax. 
20,247. Laprgs’ Hat-securine ApPLiance, W. Bingley, 
Halifax. 
a Coat Lirtine Apparatus, T. C. Fawcett, Ha i- 


20,249. Receprac.e for Umpreyas, J. W. Underwood, 

chester. 

20,250. Fos~ Economisers, W. Hutchinson, W. 
Garner, and R. Telford, Manchester. 

20,251. Batt Discs for Cycuzs, E. W. Lancaster, Bir- 


ming! 

20,252. BILLARD Tas.es, H. Ambler and J. Holmes, 
Bradford. 

ag oo Emproiwery Apparatus, R. Scott, Notting- 


am. 
20,254. Tires, F. Demolder, London. 

20,255. Mongy Tester, W. Tyers, don. 

20, . Rius for WHEExs of Bicycizs, E. F. Hartison, 


20,257. Doors, E. Nicholl, Cardiff. 

20,258. Suears, G. W . Elliott, Dronfield, Derbyshire. 

20,259. SiaNaLLine APPARATUS, F. J. Jervis-Smith, 
Oxford. 

20,260. Buckugs, J. 8. Hainsworth, London. 

20,261. ee na J. 8. McWhorter and M. E. Jackson, 


anches: 
20,262. Locetne Puncrures in Trees, A. A. Heron, 
London. 
20,268. Fuse Heaps, W. A. and 8. R. Malson, 
Sheffield. 
20,264. “‘Recistration” in Orcans, C. F. Brindley, 
Sheffield. 
20,265. Cutinary Drainage, A. H. Stott, Bowdon, 
Cheshire. 
20,266. Pirgs, P. Healy, J. Best, and R. Crawford, 
Dublin. 
20,267. Tiles, C. W. Voigt, Gi 
20,268. Proritinc MACHINEs, 
Bennett, Birmingham. 
Bi 
20,270. Nam Guarp, J. J. Devéze, Brusse 


Is. 
20,271. ARTIFICIAL aes A. and J. Milroy, J. G. 
Seenee, and W. A. Kirkwood, Govan, Lanerk- 


Webster and A. E. 


20, 272 “PROPELLING Venicizs, J. E. Tolson, Dews- 


ury. 
20,278. Treatine Skins, J. Hall, Leeds. 
20,274. Door-FasTENERS for TRAINS, W. C. Oman, 


London. 
20,275. Tires for VeLocirepg WHEELS, A. V. Noorden, 

mdon. 
ee Pianos, P. Nugent, sen., and P, Nugent, jun., 


20,277. all HEEL _— G. M. Adler, London. 

20,278. Dyes, T. R. Shillito.—(J. R. Geigy and Co., 
‘Switzerland. 

20,279. Woop-PoLisHING Preparation, ‘J. E. Wilkin- 
son, London. 

20,280. Tires for Venicies, C. and A. E. Terry, Bir- 
mingham. 

20,281. Sainctine Brackets, I. Hosier, Birmingham. 

20,282. Nut Locks, I. Hosier, Birmingham. 

20,283. Matcu Sarss, I. Hosier, ne 

20,284. Device for SETTING Out AnGizs, E 
London. 

20,285. SasH Fasteners, T. Smith, London. 

20,286. Tires for WuHeets of VeLocirepes, T. Smith, 


London. 
20,987. Boo Casns, H. H. Knight and M. E. Jackson, 


on. 

20,288. Incusator, P. G. C. Alioth, London. 

20,289. SwapLock for Stopriyc Cycies, O. Spannagel, 
Germany. 

20,290. Pennoipers, T. G. Aitken, London. 

20,291. Borties, H. W. Coffin, London. 

20,292. Enve.ores, W. L. Crowe. (FP. J. Lake, New 
Zealand ) 

a Device for Suprortinc Piates, J. Stark, 


on. 

20,294. Lusricant, W. H. Whiteway - Wilkinson, 
London. 

20,295. Cuarrs, F. Ritter, Londen. 

20,296. DispLayine Pictures, H. Urry, Ltd., and G. 
Haydon, London. 

bag 7 tar Frxep Foipine SpiasH Rim, E. Willows, 

mn: 

20,298. = Inx to Surraces, G. Eastwood, 
London. 

20,299. Fasrenrnes of Waist Banps, L. Emanuel, 
Birmingham. 

20,800. Compasses, L. Myers and F. R. Baker, Bir- 
mingham. 

20,301. UMBRELLA and Parasox Frames, H. M. Pearson, 
London. 

20,302. ADJUSTABLE DrauGnaT Reautator, C. G. Brown, 
London. 

20,308. PuriricaTion of Gurra-peRcHa, W. Ramsay, 
London. 

20,304. Braczs, E. Rump, London. 

20,305. Latugs, J. B. Clyne, London. 

20,306. Apparatus for Propretiinc Boats, A. O. 
Fritzsche, London. 

20,307. Cusnions, A. B. Boyer, London. 

20,308. Puzziz, C. A. Doran, London. 

20,309. Maxine Loorgep Tro«minos, L. Feldheim, 


mndon. 
20,310. Maps, A. J. Grayston, London. 
20,311. Corxine Botries, W. and J. B. Sharples, 


ndon. 

20,312. TREATMENT of OrEs, 8. O. Cowper-Coles and 
G. B. Pearce, London. 

20,818. Troninc, K. E. Landau, London. 

20,814. Door Lock, R. Leonhardt, London. 


. Harnett, 


,315. HANDLES, F. Cc. Tyson.—(4, B. Foster, United 
‘Stat 
— "Te Enornz, G. C. Dymond.—(G. W. Cox and 
B. Smull, United States. 


20, tt. Demaso ELECTRIC Macurnzs, C. L. Rosenqvist, 
mn. 
20, ro Bonnet Boxes, J. W. Paton and H. Calvert, 


20,819. 4 Gas Licutina, E. Salzenberg, 
don. 
20,820. Cart Brakes, F. B. Helm, Liverpool. 
20, 821. Maps, E. GRasmay, London. 
20,822. Topacco PacKING "APPARATUS, W. L. Davies, 
Liverpool. 
20,328. Twistinc Frames, F. Kaczynski and W. 
ankowski, London. 
20,324. WaLkine Stick and Umsrewia, J. H. Sadler, 
London. 
sae Fah Fittinc for Exectric Lieut, A. E. Salt, 
20,826. Routine M11, W. von Pittler, London. 
20,827 Pac Tap, A. W. Cotton and H. Talbot, 
mdon. 
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20,828. Bricks, R. Dale, London. 

20, $29. Pap for Cyrcuists, G. Lawson, Snettisham, 
Norfolk. 

20,880. Corset Fasteners, J. N. Hudson, Hull. 

20, 381. Trres for VeLocirepEes, W. R. Cooper, London. 

20,382. Drarn Pipe, A. oe Manchester. 

20, 338. Propucine Derivatives, W. H. Claus, A. Rée, 
and L. Marchlewski, Manchester. 

20,334. TELEGRAPHY, AAC. Swinton, London. 

20,835. Drivine Gear, W. H. Luther, J. Cockburn, 





and C. E. Di i 
20,886. Drivine Gear, W. H, Lutherand J. Cockburn, 
Glasgow 






20,387. THizF-PRoor Lerrer Box, G. K. Letts, North- 
ampton. 
se Sacxine of Bepsrgaps, J. Nichols, Birming- 
20,339. Dossies for Weavisc Looms, R. H. Place, 
Halifax. 
20,340. Cowsrruction of VeLocirEpEs, T. M. Schofield, 
anchesetr. 
20,841. SappLe Pitvar for Cycies, H. A. Shelton, 
Nottingham. 


20,342. Mnasonen Brace, E. eshensio,, London. 

20, 343. Reruse Consumine Furnace, G. C. Marlow, 
Manchester. 

20,344. Liquip Mrasunixe Devices, G. W. Curtis, 
London. 

20,345. Matrpesses, J. W. Hardisty, London. 

20,846. APPARATUS for Maxine Vingcar, A. Haaz, 


7 Covur.inas, R. J. Vanderbeck and W. H. Sleeper, 

mdon. 

20,348. Doorn Fastener and Arar, A. E. Veon, 
ap eondon. 


10,849. EVAPORATING Apparatus, H. J. Demuth, E. N. 
perkins, and J. T. Dade, London. 
20,350. Skirt Raiser and Prorector, M. Augensen, 


London. 
20,851. ‘* Brcycte Protector,” G. 8, Gulston, Wood- 
, near Pembroke. 
20,352. Reservoir Fountain Pen, J. E. Latham, 
Wolverhampto’ mn. 
20,853. MzrHops of Movixec Sicnais, P. C. Jones, 
Guildfo 


20,354. Tanninc of Hives and Sxuss, E. J. Thibaut, 

London. 

20,355. — Pywevmartic Trrzs to Rius, F. J. Duck, 
Lon: 


20,356. Waren Hearens, H.S. Clement and J. Gordon, 
G 


20,357. Orouss, W. Clark, Wolverhampton. 
20, 358. Cuarrs, D. W. Dillon, Bi Bristol. 
20,359. Spzzp Gear for Venicizs, D. Unsworth, Man- 


chester. 
20,360. Sprinc WHEELs, J. A. Hope and D. H. Rogers, 
Carlisl 


le. 

20,861. Motors, J. Keith, Glasgow. 

20,362. VELocIPEDEs, P. J. Baartmans, Brussels. 

20,868. Ce Continvous RINGING Bz, J. Oberle, 
Lon 

20,364. Borns Cuosure, P. K. Mannes and P. Marshall, 


@ 

20,365. Busco, J. Scott, London. 

20, 366. Toastixc Forxs or Hoxtpers, A. Lawrie, 
Birmingham. 

20,367. TrnEs, A. Whiteway and C. Mackintoeh and Co., 


20,368. Hats, Cooper, Box, and Co., Ltd., and G. Wild- 
man, Lon 

20,369. Senn d. E. Lilley and J. Weston London. 

20,870. we Merat.ic Tuves, 8. I. Whitfield, 


20, a7. aasune Spirit Burner, V. Hess and J. Mathei, 
mdon. 
20,872. Drivinc-cear for Cycizs, T. E. White and C. 
on. 
20,873. ‘Jorst for Socket and Spicot Pirzs, J. Kemsley, 
“oan 


20,874. TR eo aM. hang onan 

20,875. Tram-caRk Szats, The nipment 
Btores and Tortoise Tents Co., a7 oth iine, 

29,376. Bicyc.e Rest or Support, A. Ostrowski, 
London. 

20,877. Cycizs, W. Hyslop, London. 

20,378. Rops-privinc, W. Bamber and F. Goodlad, 
London. 

20,379. CycLe Bearinos, H. and T. Walker and 8. 
Goldthorpe, London. 

20.380. PuLttey Biocks, W. H. Waud, London 

20, = Srorine ACETYLENE Gas, J. A. Sinclair and E. 

Powell, London. 

90,883. ADVERTISING, A. L. E, Caspar, London. 

20,888. Inx Bortues, R. Thom: London. 

20,384. —— REGULATING EVICE, D. Bartolomeo, 


a R. E. B. Crompton, London. 
20, 2 set. Foon for Horses and Carte, R. 8. Hearnden, 
1 Pomp for Freezinc Macurnes, H. A. Fleurs, 
ndon. 

20,388. BorrLE MANUFACTURING Macuing, J. B. Vernay, 
London. 

20,389. ExpLosion Encryes, W. Firman and A. Cave, 
London. 

20,390. MecHanism for TRANSMITTING PoweERr, C. Lock, 
London. 

20,391. System of Musica Novation, C. C. Guilford, 
London. 

20,892. Rasp-currinc Macuines, J. A. McHardy, 
London. 

20,893. Cycizs, C. W. Atkinson, London. 

20,394. SrrReNcTHENING FELEcTRIC CURRENTS, M. 
Reichsritter von Leon, London. 

20,395. VeLociPEDE SappEs, A. E. Ames, London. 

20,306. Borne Conicat Hoxgs, L. F. C. "Rich and J. 

Hull, London. 

20,807. Suirn’s Forcr, W. R. Lake.—(W. and T. 
Rundle, South African — ic) 

20,398. — Current Meter, P. R. Blondlot, 


Lon 
20,399. _ Presses for Porter's CLay, W. Boulton, 


ndon. 

20,400. Securinc Pweumatic Covers, J. Adair, Water- 
ford, Co. Waterford. 
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20,401. MutticrapHy, W. H. Bingham-Cox, London. 

20, 402. SPINNING FRAME Construction, A. H. Illing- 
worth, Bradford. 

20,408. "SPINNING Macuivery, A. H. Illingworth, 
Bradford. 

20,404. Workinc CHurns, J. Clarke, Castle Belling- 

, Co. Louth. 

20,405. Preventinc Pires from FrReezinc, W. E. 
et Lyndhurst, Hants. 
20,406. Tza Por Coszy, C. F. Barnes and A. D. Kirkby, 
Sheffield. 

20,407. SiLencinc Noise, T. G. Rhodes and R. Gaunt, 


20,408. Drivine Gear for Cyciz, J. T. Roberts, Glas- 
20409. paca CarriaGE Inpicators, J. Bamsay, 
20,410. Dre Propvuction, E. 8. Wilson and E. Stewart, 
as Propucts of Comsrstion, T. Oldfield, 
andi, Door Comss, W. Birtwistle and J. J. Haworth, 
20, mm on for DispLayine Arrtictes, W. Potter, 


mndaon. 
20,414. Guass T1LEs, W. ———, Manchester. 
20,415. Cycrzs, J. G. Smith, — 
20,416. Trres, H. Gregory, Lond 
20,417. Joust for Sawensan Fives, 2 J.Taylor, Working- 


0 418. PuncTuRE-PROOF TIRED WHEEL, E. H. Leake, 
Carlisle. 


20,419. TrRE, G. Schumacher, Manchester. 
20,420. Tusk Protector for PNEUMATIC Trres, G 
Schumacher, Manchester. 
a a Leaks in Pirss, G. J. G. Jensen, 
20,422. poe Bar, W. Hill, Manchester. 
20, 428. Latouss, 8S. Bott, C. Turner, and D. Holmes, 
Birmingham. 


— — Gear for VeLoctrPepes, C. 8. McIntire, 
90,495. Expuess Corps, W. 8. Mappin, Twickenham, 


Middiese 

20,426. a Soe H. David, jun., Skewen, near 
Neath, South Wal 

20,427. Borriss, E. 7 Foster, “ye 





20,428. CELLS "for Barreniss, A, E, McKechnic, 


n. 
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20,429. Hog, A. Stapley, London. 

20,430. ConstRUCTION af Trees for Cyrcies, T. Scholes, 
London. 

20,481. Manvuracture of Buckuss, J. E. Williams, Bir- 


20,482. Door Currarn Rops, J. G. Hall, B ‘ham. 

20, 438 Licatine INCANDESCENT Gas Lamps, F. lier, 
London. 

20,434. ArrostaTic VEssELs, C. Holie, London. 

20,435. Pyeumatic TiRED WueEe.s, T. Southgate, 
London. 

20, ‘maa Trres for Bicycit WHEELS, J. E. Field, 


ndon. 

20,437. DispatcHinc Vermin, T. S. Fiddes, London. 

20,438. Baxrne, J. C. M. Kerslake, London. 

29,439. Screw Prates, R. Green, London. 

20,440. Opera GuassEs, F. O. Bynoe and C. Beck, 
London. 

20,441. Borries, M. Martin, London. 

20,442. Cases for Contarnine Bicycies, W. H. Evans, 
London. 

20,443. Waees and Tires for Veuicues, 8. C. Davidson, 
London. 

20 444. TeLepHonss, C. Junge.—(C. Kraft, C Huber, and 
I. J. Exner, Rowmania.) 

20,445. DeracHaBLe Pepa, C. E. Masterman, North- 

wood, Middlesex. 

20,446. ‘Sream Enorng, A. A. W. van Reede, London. 

2,447. Wurrensr, 8. Sicklemore, London. 

20,448. Bawsos, A. O. Kellogg, London. 

20 449. Raits, L. E. Walkins and G. M. Jewett, 
London. 

20,450 Tasixs, J. Pinther, M. Sauber,and J. Greenberg, 
London. 

20,451. FLUID-PREssURE AppsR1iTus, W. C. Johnson, 
Londoa. 

20,452. Maxine Tess Jormnts, &c., W. C. Johnson, 
London. 

20,453. Botries, P. C. Brown, London. 

20.45%. Door Opener and C.oser, D. B. Akard, 


London. 
20, a Sontiven, P. Jensen.—(C. and A. White, United 
utes. 
20, 456. Means for TransMittinc Power, C. W. Atkin- 
sou, London. 
20,457. Courtine, H. J. Haddan.—(D. Jacobi, 
ny. 
20,458. AromiserR, A. Lauer, London. 
20,459. Saucers, F. Chambers, London. 
20,460. Harr Fasteninc Device, Vv. Montain, London. 
20, a for CLeanine Cuarns, H L. Schlueter, 
ndon. 
20 462. Pweumatic Trees and Ris, C. J. Staniland, 
London. 
20,463. Brakes, J. G. Accles and H. Snowman, 


London. 
— Foret Cakes, A. Chavel and G. Ménétrier, 


mdon. 

20,465. Lace-makinc Macuines, E. J. L. Leuliet, 
London. 

20,466. Wagers, A. E. Vidal, London. 


7th September, 1897. 
20,467. Tuses, D. Young.—(@. J. Capewell, United 
States. 


20, Tae th VEHICLES PROPELLED by Stream, G. F. Priestley, 
20 —— Cycues for Mitrtary Porposss, G. F. Priestley, 


20,470. Brace, E. Mackenzie, London. 

20,471. Cycre CHarwn and WHEELS, T. Newbery, Bir- 
mingham 

20,472. METALLIC Fenpers, J., T., and F. Cox, Bir- 
mingham. 

20,473. MeTaLiic Fenpers, J., T., and F. Cox, Bir- 
mingham. 

20,474. Pneumatic Horsesuoe Pap, T. A. Huband, 
Chelte 

20,475. PLAacquet FasTENer and Skirt Grip, J. 8. Pool, 
St. Heliers, Jersey. 

20,476. Furnaces, J. T. Mazey, Coventry. 

20,477. Gavces, F. W. Kerswell, Liverpool. 

20.478. Semncsmen Fat, W. Ambier — A. Gardner, 
Bradford. 

20,479. Weavine Fasrics, E. Smith and J. Maddocks, 

radford. 


B ‘0! 

20,480. Gear, H. G. Davies and G. W. Jenking, Bir- 

mingham. 

20,481. Exastic or Serine Tire, F. Goodfellow, 
Manchester. 

20,482. Piues, Major Mawson, Keighley. 

— Apparatus for Heapine Tacks, A. H. Brigham, 

ndon. 

20,484. CuTTING ~~ “6 aaa A. G. Brookes.—{J. 
J. Breach, United S& 

20,485. SOUNDING Daren of Warer, E. 8. Cornish, 
Laverpeo 

20,486. ELECTRO-DEPOSITION of CoprpER on CATHODES, 
W. E. Heys.—({The Electrical Copper Company, Ltd., 
France.) 

20,487. Bicycies, J. Shaw, Wallsend-on-Tyne. 

— teaser F. L. Smyth and H. V. Binns, 

20,489. FasTenines of Paper Cases, T. Morris, Bir- 
mingham. 

20,490. Cerntarn Parts of Cycte Pepaus, A. White- 
hous, Birmingham. 

20, =. Buitpine Arcaes upon Beams, R. Simpson, 


field. 
20,492. Tings and Rius of Wueez.s, F. Cowlishaw, 

Sheffield. 
20, =. Ppa of Enercy, C. 8. Bradley, 


an r. 

20,494. PLanetariums, J. McWade, Wolverhampton. 

20,495. Securnine Pump, W. Ross and W. Wiltshire, 
Liverpool. 


20,496.. Execrric Rartway Systems, The [British 
Thomson-Houston Company, Ltd._(W. B. Potter, 
United States.) 

20,497. Execrric Raimtway Systems, The British 
Thomson-Houston Company, Ltd.—(W. B. Potter, 
Onited States.) 

20,498. Execrric Raitway Systems, The British 
Thomson-Houston Company, Ltd.{(W. B. Potter, 
United States.) 

20,499. CLoszp ConpvuiT Raitways, The British Thom- 
—~" Company, Ltd.—(W. B. Potter, United 
tates 

20,500. Kartways, The British Thomson-Houston Com- 
pany, Ltd.—(Z. H. Parker, United States.) 

20,501. Rattways, The British Thomson-Houston Ccm- 
pany, Ltd._(W. B. Potter, United States.) 

20,502. Raitway Systems, The British Thomson- 
rg Company, Ltd.—(W. B. Potter, United 

tates. 

20,508. ELectric Rar_way Systems, The British Thom- 
re Company, Ltd.—(W. B. Potter, United 
tates. 

20,504. Five Cieaners, L. J. nnd rogue 

20,505. Urns, W. Griffiths, Birmin 

20,506. Music CaRRizR and Tras, 7 8. Bowen, 
Walsall. 


20,507. AppLyrmne Tipa, P. M. Justice.—(The Warner 
Bros. Co., United 8tates.) 

20,508. Eves, P. M. Justice.—(The Warner Bros. Co., 
United States 

20,509. Coin-rreep Gas Meters, R. T. and J. G. Glover, 
London. 

20,510. InrLatinc PygumaTic Tires, A. A. Corder, 
Birmingham. 

20,511. Music Cuzst H. ye | London. 

20, say Man Fastener for Hats, F. . Wilson, Stockton- 
on- 

20,513. Apparatus for DRAWING Tuses, A. E. Tucker, 
B ham. 


20,514. Manuracture of Drawn Meta.s, A. E. Tucker, 


Birm ming! 
20, we LIGHTNING ARREsTERS, C. S. Bradley, Man- 
ches 
20,516. RAILWAY Carriaces, W. B. aie Glasgow. 
Sn WANE tam, Rg Sed PE Young, X 
ALVE Taps, an . ew- 
castle-on-Tyne. = ; 





20,539. Door Sante H. Igel and F. H. Young, New- 
castle-on- 

20,520. Wisenea penis System for Hovusss, E. W. Giles, 

London. 

20,521. SicNaLtinc Apparatus, E. H. Owen, C. N. 

Williams, and F. H. Donaldson, Lon¢éon. 

20,522. AnnunciaTOR Systems, E. H. Owen, C. N. 
Williams, and F. H. Donaldson, London. 

20,528. Caste Haviace, E. Cross and W. C. Fowler, 


Birming! le 

20,524. Gas Liontine, C. Peach.—({A. Vaughan, New 
South Wales.) 

20,525. Trres, G. Lawson, Glaszow. 
20,526. Cycies, P. Mushet, Glasgow. 

20,527. E.tummnaTion of Tanninc from Tega, A. W. 

thwell.—(T. 7. Rothwell, Victoris.) 
20,528. Openine Skins, C. E. Sacket and J. Marshall, 


London. 
20,529. Brake Mecuanisy, B. Froggatt and W. Cook, 
Lond 


mdon. 

20,530. Swinc Mirrors, F. G. Sealy and A. Soper, 
London. 

20,531. Watsrrroorisc Comrounp, T. Thompson, 
London. 

20,582. AceTyteNE Gas, C. Petit and G. Gavrel, 
London. 

20,533. Evacuatine Devices, A. Akeson, London. 

20 534. ANcHoRs for FENCE Pos.s, H. G. ‘Lhomson, 

mdon. 

20,535. VeLocipepgs, T. E. ce ager gy 

20,536. Fivurw Tursines, C. K ls.—(C. G. Curtis, 
United States. ) 

20,837. Portascte Lamp, F. Windham and E. Fry, 
London. 

20,538. Coatinc Mera. Piates, J. H. Loncs aad J. 
Waite, London. 

20,539. Braces, D. Power, London. 

20,540. Lamp Trimmers Save-aut, A. Walley, London. 

20,541 Grapers for WHeEat, J. Gwillim, London. 

20,542. Bxreakwaters, J. R. Browne and G. Barratt, 


London. 
20, 4g Wave Morors, P. Wright, 8. C. Ward, and C. 
V. Midowicz, London. 
20,544. Boots, W. R. Lake. 
States.) 

20,545. Eca Beaters, W. R. Lake.—(N. Lyon, United 
States ) 

29,546. Lirrs, W. R Lake.—(J. G. Doyle, H. C. Ries, N. 
H. Stevens, ‘and 8. D. Hooper, Unitet States.) 

20,547. Switcues, S. R. and F. H. Payne, and H. J. 
Bailey, London. 

20,548. Compinep Fish and Animat Trap, J. Cartier, 
London. 

20,549. SHapinc Forms for Boors, G. M. Coburn, 
London. 

20,550. StronEworKING Macurnery, F. Trier, London 

20,551. Heatinc Hanpies of Cyrcte Macuines, W. 

. Law, London. 
pe Borrens for Rairtway VEHICLEs, A. Spencer, 


(J. B. Bertrand, United 


20,553, Breas and Tricyc.e Grarrxg, A. G. Melhuish, 
London. 

20,554. AxLE-Box Bearinos, H. E. Newton.—(Smith 
Adjustable Car-axle Bewring Company, United States.) 

— Macuinery for Szw1nc Boots, J. Keats and W. 

8. Clark, London. 

20,556. Borties, G. M. Bowser, G. C. Wilcocks, C. 
ages: and E. G. Abell, London. 
20,557. VELocIPEDEs, W. E. Nageborn and F. C. 
‘Andrews, London. 

20,558. Water Ciosets, T. G. Rhodes and R. Gaunt, 


mdon. 
20,559. Unions between Tunes and Sockets, F. A. Ellis, 


mdon. 
20,560. Door Sprine. ie: T. Pfister, and E. 
Barthels, San; seve Thad Norfolk. 


20,561. hog: J. Dinsmore, jun., Bally: mena, Ireland. 

20,562. REFRIGERATING Macuixe, H. B. Roelker, 
London. 

20,563. Raistinc Winpow SasHes, F. Grant, East 
Molesey, renee 

20,564. Tube for CoLours, C. J. Palmié, London. 

20,565. Cycuzs, C. Dalemont, London. 

20,566. Casa REGISTERS, The National Cash Register 
Company, Ltd.--(A. Macauley, United States.) 

20,567. New ALKALINE CompounD, W. Muir, London. 

20,568. Borters, W. P. Thompson.—(F. V. Winters, 
Onited States ) 

20,569. Wasninc Macuines, G. C. Dymond.—(F. D. 
Harding, United ee 

mets Hanpiepars of Bicycuies, E. 8. Clark, Liver- 


poo 
—— for Iycanpgscent Gas Licut, O. Kahns, 
mdon. 
20,572 Ozons, H. H. Leigh.—(H. Abraham and L. 
Marmier, France. 
20,573. Licut and Sounp Si1enats, D. Hickie, London. 
21,574. Gas Burners, G. Lebrun and F. Cornaille, 
London. 
20,575. Pistons, C. G. Evans, London. 
20,576. WINDOW-CLEANING P.atrorms, T. Welch, 
London. 
20,577. Book and Manuscript Hotpers, E. D. Hall, 
on. 
20,578. Apparatus for SzPpaRaTING Gop, C. 8. Bal), 
ndon. 
20,579. Automatic Brake Apparatus, E. Skaar, 


mdon. 

20,580. Rar “a mg Fedor, Baron Nicolics, and O. A. 
Kunert, Lon 

20,581. Sears, The Military a7 ape Stores and 
‘Tortoise” Tents Company, Ltd., and A. Miine, 
London. 

20,582, Hat-Banps, E. Goldberg, London. 

20,583. Arc Lamps, J. Brockie, London. 

20,584. Drivinc Gear of Cycizs, W. 8. Simpson, 
London. 

ee Artictes in Boxes, J. A. Holland, 


Lo 
20,586. A New Fastener for Letrer Fixes, 8. Maier, 
Londo 


20,587. VELOCIPEDES, H. G. as London. 
20, 588. Fastentnc Devices, C. W. Garis, London. 
20,589. Apparatus for RECORDING Music, A. Rivoire, 


London. 
_ Raitway Veuicie Covpiine, A. B. Ibbotson, 

ndon. 
20,591. TRANSMISSION of Power, C. W. G. Little, 


London. 
8th September, 1897. 


20,592. InpuceD Dravueut, A. J. Browne and T. H. 
Bis ishop, Cowes. 
~ oe Manvracture of Tuszs, T. B. Sharp, Birming- 


sosen ” MACHINERY for Maxine Dovcn, W. Watson, 
London. 
20, o_o Generation cf Vapour, R. Paulson, Scar- 
roug 
20,596. Rianne of Merars, A. F. Harris, Birming- 


20,597. Appuiance for the Tortet, 8. J. A. Nixon, 
London. 

20,598. Removinc Corks, G. T. Jones, Liwynypia, 
Glamorganshire. 

20,599. Driving Mecuanism for Vetocipepss, 8, 
W. T., S. A., A. A. Waters, and W. T. Chatfield, 
London. 

ee Bucket Sieve, R. 8. Morgan, Maesycwmmer, 


20,601. CycLe Gear, B. M. Trigg and 8. J. Goldmann, 
ee Pronscrixa Oxssect Guiasses, W. A. and E. M. 
we, 

20,603. enaene Tires for Cycies, T. H. Wolstencroft, 
Pe tag en 

20, P Motion, R. L. Hattersley and 8. Jackson, 
Keighley. 

— Hooks and Eyes, W. and J. A. Gaunt, South- 
po 

20,606. Wa. Pives, C. Udall, ea. 


= Tings, J. 
—_ Reg mms D,. Leechman.(7he Fahrrad- 





ke Freya Ak tiengesellschatt, Germany.) 


20,609. Dryine of Bep Featruers, J. Haldane, Glas- 


‘ow. 
20°610. Se.r-actina Mutss, A. Lees and Co, Ltd., and 
. Clegg, Manchester. 
20,611. Cigar Hotpers, F. H. Collins and W. H. 
, Manchester. 
20,612. Manuracture of Hoss, W. Goldie, Mansfield, 


otts. 

29,618. WasHine Boarps, 8. Watkins.—(J. £. Whittaker, 
Canada.) 

20, ae —— on Sxarts, A. D. Mitchell and W. B. 

e, 

0,605 yb = H. Brauers, Brussels, 

2 616. Diorama, H. Binard, Brussels. 

20,617. Motors, L. Martha, Brussels. 

20,618. Pumps, B. Kaiser, Brusse’ 

20,619. Sasnes, T. M. Scotland, iene. 

20,€20. a Sueer Mortauity, G. M. Laird, 


Glasgo 
20,621. a reas Lock, B. Dethlefsen and B, Feddersen, 
anchester. 
20,622. Dog Kennets, T. Marples, Reddish, near 


— 

20,623. Tires for Enorve Wuee.s, T. B. Marchant, 
ndon. 

20,624. Booxsinpine, A. Bevington, Londo 

20, '625. Foot-rEst and Lock for CyYcLEs, G. "Forester, 

London. 

20,626. Bitu1arp Cuss, J. H. French, London. 

20,627. Fotpinc Frames for Cycizes, W. G. Potter, 
mdon. 

21,628, Sounpine Apparatus, J. C. Dobbie, Glasgow. 

20, 629. Tinxs, J. M. Stratton, Glasgow. 

—e. Raltway Keys, A. J. Browneand W. R. Marsh, 
don. 


20,631. —_ Keys, A. J. Browne and W. R. Marsh, 
mdon. 

20,632. Harness for Dravout Animacs, J. A. Leckie, 
Walsall. 

20,6383. Fixina ENaMELLED Letrers, B. W. Bott, Bir- 


m \e 

20, yo ngaae Stoppers, E. Marpole and E. Owen, 
Lon 

—— Sprine Pew Horper, J. Baxter, Walkerburn, 
N.B. 


20 686. Fire Docs, W. Ogilvy and A. Part idge, Bir- 
‘ham. 


ming! 
20,637. An OssterricaL Binper, F. Dunn, Hove, 
Sussex. 
20,638. Recornp'na Sreep of Cycies, G. H. Congdon, 
ndon. 
20,6389. ee of Toornpickxs, L. Lehner, 


Lon 
20,640. a Box and Cicar Currer, B. Bondy, 
London. 


20,641. Posta, Wrappers, J. T. Rae, London. 

20,642. Mitk Carrier, G.H. Houghton and O. A. Otto, 
London. 

20,643. Wrencues, E. Schmidt, Barmen, Germany, 

20 644. Tires for Venicre Wueess, J. E. Davis, 
London. 

20,645. Jomnt-connectinc Apparatus, J. O. de Wolf, 


ndon. 
20,646. Crip, N. Palmer, London. 


20,649. Propuction of CoLourninc Matrers, H. E. 
Newton.—(Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

20,650. Batt Bearine Huss for Wueexs, G. Townserd, 
Londo: 


n. 

20,651. CoaL-mmninc Macuing, C. M. Johnson, 
London. 

20,652. Desicnine Boot Uppers, E. Deppe.—(H. Deppe, 
Germany .) 

20 653. Sreame Wueew for Venicies, W. E. Corbett, 
Plymouth. 

20 van Jock-sTRaPs, G. A. Mattern, Washington, D.C., 

20,655. WHEEL Bearrna, J. F. Pope, yee ge ae B.A. 

20 656. REGISTERING the Tianennet Rais, J. E. Colas, 
London. 

—, Unperrrames of Venicies, W. E. Carmont, 

mdon. 
20,658. Lape.iinc Macuine, L. Lambkin, London. 


20,659. Preumatic Tires, J. Harrin, ™ London. 
20,660. Propucinc FERTILISERS, . J. Johnson, 
London. 
20,661. Cycus Tings, E. White and H. W. Goulden, 
ni! 


20,662. Cycre Sappues, M. le C. Fowle, London. 

20,663. Jiacinc Macurvery, A. Bergtheil, H. Wilson- 
Young, and A. Brown, London. 

20,664. NoN-INFLAMMABLE Pup, E. M. Fox, London. 

20,665. Non-INFLAMMABLE Woop, E. M. Fox, London. 

20,666. DyYNAMO-ELECTRIC MAcHINEs, 8. G. Brown, 


on. 
20,667. SypHon Borrurs for Beveraces, A. Rosenblett, 
mdon. 
20,668. Preventinc Exp.osions, Compagnie Franesise 
wel l'Acétylene Dissous, London. 
20,669. VenicLe Brakes, A. B. Blackburn and W. L. 


Spence, London. 

20,670. Manuracture of Cement, T. Holden and C. 
Major, London. 

20,671. Propucinc FerMENTED Liquors, T. Skurray, 
London. 

ym gl Boxes, R. Marston and F. Tidswell, 

vi 
20,673. ~ OE: F. Fickert, Londo: 


20,674. Lapres’ Skirts and KNICKERS, C. Irvine, Liver- 


pool. 

20,675. Process of Manuracturine Soap, W. Schuh, 
Live: 

20,676. Sucar Toys, G. Haensel, Sourpee. 

20,677. PNeumatic Tires, E. Marples, earnest. 

20, '678. UNIVERSAL COMPOSITE Rois, 8. Kossényi, 


London. 
20,679. Sones for WHETTING CuTLERY, E. T. Markham, 


mdon. 

20,680. LeaTHER Bextino, E. F. Sargeant, London. 

20,681. Kircueners, F. J. Brown, London. 

20,682. Tire for Cycies and Venicies, F. Beauchamp, 
London. 

20,683. Szcurinc Tires to WHzexs, J. Adair, Water- 
ford, Ireland. 

20,684. Srapes, C. A. Port, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


582,241. FErri.iser- pistrisutor, W. J. Stevens, 
Hockanum, Conn.—Filed February 27th, 1897. 
Claim.—(1) In a fertiliser-distributor, the combina- 
tion, with a rotary feeder mounted in the hopper, of a 
hopper having elongated feed ings therein dis- 











posed with their major axes transverse to the axis of 
rotation of the feeder and having their sides converg- 
from minor axes of the towards the 


$$ 


series of elongated feed openings in the 
thereof, the sides of which feed openings ms 
from the minor axes thereof towards the ends of their 
with ts axes, of a rotary feeder mounted in the h: hopper, 
its axis of Lengo transverse to by Sage sod axes of 


an open frame 
Horta’ feed bars substantially |} lel with, and 
remote from, the axis of the feeder and ada pted to 
co-operate with the feed openings, to positively feed 


the fertiliser therethrough. 


£82,437. CenrrirucaL Macuing, B. G. N. Salenius 

canncttteln, Sioten aipiled Demat 26th, 1891, 
aim. na centrifugal apparatus for tr 

milk the combination with the rota drum of eat 

a of a series of detached vessels or receptacles 
thin material placed in said drum and adapted to 

contain a temperature-regulating medium, said vessels 

nae no communication with the drum and being 

provided with inlet and out‘et conduits for the fluid 

















medium, substantial'y as and for the purp->ses set 
firth. (2) In (a a, peri for treating 
milk, the tati am of said 
apparatus, of a series a detached receptacles of thin 
material plac ndgp ae drum, | but not in communica. 
jon t therein at a distance 
from the — wall thereof whereby they may be 
completely surrounded by the milk or cream, said 
Peary gyre having inlet and outlet conduits for the 
fluid, temperature-regulating medium, substantially 
as and for the purposes set forth. 
582,477. Furnace, A. Laughlin, Sewickley, and J. 
ee Wilkinsburg, Pa.—Filed February lat, 
Claim.—{1) A continuous heating furnace, having in 
combination a billet-receiving bed located adjacent to 
the rear end of the furnace, and a series of two or 
more elevated supports extending longitudinally of 
the furnace from the front end thereof, the rear ends 
of the supports overhanging the receiving bed, sub- 
stantially as set forth. (2) A continuous heating 


[582477] 477 




















furnace, having in combination a billet-receiving bed 
located adjacent to the rear end of the furnace, a 
discharge door formed through the side of the furnace 
in line with the recei and a series of two cr 
more elevated supports extending longitudinally of 
the furnace from the front end thereof, the rear ends 
of the as tebe Fst the receiving bed, sub- 
stantially as set forth. 
582,539. Moror gg H. Mueller, Decatur, Ill. 
——Filed April 20th, 1896. 

Claim.—(1) In a motor-c cle, the combination of a 
frame, = axle pivoted to wae vertically, horizontally- 
om og le spindles on the Sade of the -_ such 

les having horizontally-extended crank arms, a 
aad steering-sleeve pivotally connected with the 
frame and having a horizontal plate, rods connecting 
the crankarms of the spindles with the plate of the 
steering-sleeve through universal joints located next 


[s82539} 


r 




















the plats, and a rod in the sleeve having independent 
longitudinal motion but not independent rotary 
motion with relation to the sleeve. (2) In a motor- 
cycle, the combination of a tubular frame divided into 
two com connecting one compart- 











the 
of the major axes thereof. (2) In a fertilser- 
distributor, the combination, with a hopper having a 


ment wih the watorjacket of, bBo bees i — 
connecting the wa’ jac’ e Of 
a nl aon ge and a cmmeniniion een a two 
ee ~ such communication including a tank 
and its location being in front of the engine. 


ee a a ee oe a ee 


Pera eae a ee 
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—— 
THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D. Roots. 
No, ITI. 

Lgpon, & French engineer, was the first to suggest a 
compression gas engine. To him is therefore due the 
credit of the invention of the first engine under Class 2. 
Lebon used two pumps as Barnett did later. M. Witz says, 
in an addition to his first patent, he explained a project 
of a gas engine in these terms: ‘I show the means 
of collecting this expansive force (of gas) and of modera}- 
ing its energy, and of 
using it only in @ measure 
and in proportion to the 

wer required and to the 
strength of the machine 
which is permissible.” 

“In a cylinder A the 
combustion of the inflam- 
mable gas takes place, it 
is introduced by the pipe 
B, while the atmospheric 
air necessary for combus- 
tion is ae by the 
pipe ©. The cylinder A 
receives gases produced 
by this combustion, its 
piston intercepts all com- 
munication between the 

Eand F’.” 

In a footnote referred 
to at this point, M. Witz r 
says : — This description 
ean be followed easily 
without an illustration.” 

“The working piston 
also drives two pumps— 
the one a double-acting 
air pump, the other a 
similar double-acting gas 
pump. For the ignition 
an electric machine 
worked by the motor can 
be arranged.” 

Lebon, as far as I can 
discover, never made an 
engine, and probably did 
not attempt to doso; his 
was the credit of the idea.* 
About four years after 





suggest a compression gas engine, it was William Barnett 
who first made one. 

Barnett was an ironfounder of Brighton, Sussex. A 
patent was granted to him dated April 18th, 1838, and 
entitled ‘Certain improvements in the production of 
motive power.” The engine, or rather engines, described 
in this patent were, judged even by the modern standard, 
good, practicable, and well-arranged engines. Barnett’s 
engine is similar in agg ape ¢ in the fact of 
possessing separate pumps for gas and air—to the Clerk 
gas engine which appeared fifty years later. 


Fig. 10. 
Barnett 











G, 
of 














“ 


























taking out his patent he c 
was assassinated, just / 
after the maniacal times f 

of the French revolution. / 

M. Witz continues : : 
“This document estab- ! 
lishes in an indisputable i 
manner the title of Lebon H 

















to the invention of gas saad 








engines. We find in the 
preceding lines the idea of 
the most notable improve- 
ment which has yet ap- 
peared in the construction 
of gasengines. I refer to 
the idea of the compres- 
sion of the gas and air 
before explosion.” 

I have accepted the 
latter part of this state- 
ment, and placed Lebon 
as the leader of this 






































column, but I do not find 
anything in M. Witz’s 
statements regarding 
Lebon to show that he—Lebon—compressed the charge 
before ignition. 

In Wright’s patent in 1888, No. 6525, in which is given 
4 full and clear description with drawings, the statement 


is made that he compresses the charge to 2lb. per 


square inch; he also used a double-acting air pump and 


& double-acting gas pump, but by closely following the | 
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Specification it becomes manifest that the charge when in 
© combustion chamber immediately before ignition is 

anaes not appreciably above atmospheric pressure. 
right is therefore placed in Type 1 of the Table q.v. 
Although Lebon was the first, according to M. Witz, to 
* Professor Robinson in. his work, ‘‘Gas and Petroleum,” falls into a 


curious error, Hi 
principle and commtvatiiog wtih the ingine was;practically identical in 
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Barnett’s engine is of interest, too, as the first internal 
combustion engine in which, we have ample and indisput- 
able evidence, compression was used ; itis peculiar also in 
that its constructional arrangements and cycle were equal 
to many of those that came after it, and were more success- 
ful, that is so far as success may be determined by the 
number of engines sold. 


Fig. Ml. 
Clerk 
Gas Engine 
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Barnett’s specification is so clear and concise that I 
cannot do better than quote from his patent as to the 
action of the cycle. The second engine differs from the 
first in being double-acting; the third is also double- 
acting, but it is without the receiver. The two first 
are provided with receivers for the temporary reception 
of the gas and air. 

Fig. 10 shows @ double-acting gas engine taken from 
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Barnett’s patent specification. A is the cylinder, B the 
piston, C the slide-valve case, having the two slides upon 


the one rod. C, C; are the two receiving chambers, into 
which the air and gas are delivered by the air and gas 
pumps. D is a double-acting pump, which draws in air 
at the valves G and H, and forces it into the receivers 
through the valves I and K. There are also two single- 
acting pumps (not shown), the cylinders of which are 
open at one end, which draw in gas, and deliver it by 
their delivery valves into the receivers C, C, by the ports 
E and J. The gas and air pumps, by means of the spur 
wheels P and Q, make their ascending and descendin 
strokes simultaneously with the ascending and descending 
strokes of the piston 3. 8 is a pipe proceeding from the 
slide valve case C, to convey the products of the explosion 
or any unconsumed portions of the explosive mixture from 
the cylinder, and having at its extremity a light valve open- 
ing outwards. T T are two igniting cocks. These cocks are 
placed over the gas burners V V in the position shown in 
the drawing. The cocks being open to the atmosphere, 
the gas within them is ignited by the flame from the 
burners V V; and by turning the cock, the flame com- 
municates with the interior rs the cylinder. 

The operation of this engine is as follows :—Let it be 
supposed that the lower receiver is charged with the 
explosive mixture, and that the slide valve be then moved 
so as to open the communication between the lower 
receiver and the cylinder at the under side of the piston, 
while the cylinder upon the upper side of the piston is 
open to the exhaust pipe §, the mixture in the lower 
receiver will immediately flow into the cylinder, and 
upon turning the lower igniting cock the mixture will 
ignite, and by exploding will expand and impel the piston 
to the top of its stroke, any air which may be above it 
being expelled into the exhaust pipe S. During the ascent 
of the piston the gas and air pumps are drawing in air 
and gas respectively, and delivering them into the upper 
receiver C. Upon the piston reaching the top of its 
stroke the slide is reversed, the explosive mixture is ad- 
mitted above the piston, and upon the explosion taking 











Clerk Cycle 


toner circle shows Pump action . Outer arde working 
Piston. “Pump 95° in advance of working Piston 
Cylinder of Pump has double the cubic capacity 
of the working cylinder 


place the piston is driven to the bottom of its stroke, 
the products of which explosion are then exhausted, the 
cycle continuing. 

The second engine selected to represent this cycle is the 
Clerk gas engine, it being probably the most widely known 
of the type. Fig. 11 shows a sectional plan of Mr. Clerk's 
engine. The patentis numbered 1089, March 14th, 1881, and 
is entitled, ‘‘ Improvements in motors worked by com- 
bustible gas or vapour.” Ais the working cylinder, B the 
pump cylinder, C the working piston, D the pump piston, 
E a conical combustion chamber or clearance space. F is 
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the bed of the engine. The working trunk piston C is — 
connected to the crank in the usual manner, while the 
pump piston D is connected to a crank pin on the fly- 
wheel fixed about 90 deg. in advance of the working 
crank. G is the ignition and gas-controlling slide recipro- 
cated by the bell crank lever H through the slide block I, 
which is connected by an excentric rod to an excentric on 
the crank shaft. The pump B has an inlet and delivery 
valve placed below the delivery port J. K is the gas 
supply pipe conveying gas through the slide port L to 
the port M, from which it passes through small orifices 
in the mushroom admission valve seating, together with 
air, to the pump B. N is the pipe note which gas and 
air are drawn into the pump, and by which the mixture 
is returned to the clearance space E through the port J 
by an ordinary mushroom lift valve immediately below 
it. O is the gas burner, P an ignition pocket supplied 
with gas in the slide G, Q is the water jacket, W is 
the ignition port through which ignition of the charge is 
effected by the slide; R R are the exhaust ports un- 
covered by the piston at the end of the working stroke. 

The volume of the piston sweep of the Sg: is consider- 
ably larger than that of the working cylinder. The working 
operations are as follows :—-The pump draws in its charge 
of air and gas, the gas being controlled by the slide port L 
until the explosive charge equals in volume the cylindrus,* 
or the cubic capacity of the piston sweep of the working 
piston, the gas is then cut off and air only drawn in for 
the rest of the pump suction stroke. While the exhaust 

* Continuous difficulty arises in dealing with internal combustion 
engine cycles in that we have no word which expresses the cubic capa- 
city of the space swept ——— by a piston in its stroke, i¢., the area of 
the piston x by thestroke. The word “ cylinder,” in speaking of volume, 


expresses a very different quantity, viz., the area, x the stroke -} the 
combustion clearance space. I have used the word “ cylindrus ’ to ex- 
press the space or volume, piston area x stroke, throughout the rest of 


this psper. Brevity recommends it, 
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ports R R are fully open and the working piston is at the 
end of its stroke, as shown, the pump ener is delivering 
its charge into the working cylinder through the port J, 
driving out through the exhaust ports the waste gases 
of the previous explosions. As the contents of the 
pipe N, at least, are pure air without gas, this air is 
necessarily first delivered to the clearance space of the 
working cylinder. 

Theinventor’s idea of the relative positions of the air and 
charge in the pump cylinder seems to partake very much 
of the Otto stratification theory ; the plate S and ring T 
were fitted in the positions shown, with the object of 
amir the mixing of the charge first drawn in the 

ump with the air last drawn in, and of delivering the air 
to the working cylinder before the charge. 

The working piston returns, compressing the charge 
delivered to the working cylinder; meanwhile the pocke’ P 
of the slide is moving forward with its charge ignited by 
the burner O. At the dead point of the piston, or at the 
commencement of the return stroke, the ignition slide 
pocketis brought opposite to the port W, the working charge 
is ignited, and the piston is impelled outward by the explo- 
sion until the exhaust ports R are opened; when the waste 
products are exhausted the new charge is delivered, and 
the cycle commences again. 

With regard to this cycle, one can only remark that it 
is difficult to see the advantage of using two pistons 
where one will do the work as well, if not better. This 
cycle, as compared with the de Rochas, has about double 
the piston friction and a much increased piston leakage, 
to say nothing of the increased first cost in making an 
engine with two cylinders instead of one. The advantage 
of an impulse every revolution is heavily outweighed by 
these disadvantages. Fig. 12 shows the cycle. Fig. 13 
is an indicator diagram from a Clerk engine. 








NORTH-EASTERN ENGINES AND THEIR WORK. 
By CHARLES Rovus-MARTEN. 

Durine the past five years Mr. Wilson Worsdell, the 
present locomotive superintendent of the North-Eastern 
Railway, has designed and built for that line a large 
number of exceedingly fine express engines. They are 
indeed of a type so specially marked as to place a 
permanent impress on the locomotive stock of that 
railway. 

When Mr. Wilson Worsdell succeeded his brother at 
Gateshead, Mr. Thomas Worsdell had carried his 
method of locomotive compounding to what now appears 
to have been its climax in respect of the ten splendid 
single - wheelers, constructed on the Worsdell- Von 
Borries system, which at that time were the largest and 
most powerful “single” engines in existence. They are 
credited with much good work, and so far as my own 
experience extends they have always acquitted themselves 
satisfactorily. It is impossible, however, to ignore the 
fact that the limited space afforded by the 4ft. 8}in. gauge 
for inside cylinders materially hampered the designer. 
Two cylinders of such vast size as 20in. and 28in. 
respectively could only be got in by placing them 
obliquely with different axes, and by putting the valve 
chests outside, the latter plan involving exposure to 
frequent variations of temperature, with inconvenient 
results. 


In deciding upon a standard class of express engines 
for the North-Eastern line, Mr. Wilson Worsdell came to 
the conclusion that the coupled type was generally 
better suited to the work which had to be performed. 
He therefore designed the very large and powerful 
“1620” class, with cylinders 19in. by 26in., and coupled 
wheels 7ft. 1jin.in diameter. The twenty engines of 
this type, Nos. 1620—1639, were built as non-compound, 
or simple high-pressure locomotives, but an extra one, 
No. 1619, was constructed indentical with the rest in all 
respects but one, being a compound on the Worsdell- 
Von Borries system, with cylinders respectively 20in. and 
28in. in diameter. As No. 1619 remains the solitary 
representative of her class, while the 1620 class are being 
largely multiplied, it may fairly be assumed that those 
of the non-compound t have proved more successful. 
But in multiplying the 1620 class Mr. Wilson Worsdell 
has materially enlarged their dimensions, ¢.g., their 
cylinder diameter has been increased to 19}in. in the 
newest batch, thirty in number (Nos. 1871, &c.), built or 
building at Gateshead, while two (Nos. 1869 and 1870) 
have coupled driving wheels no less than 7ft. 7tin. in 
diameter, and cylinders 20in. by 26in. One of these 
was illustrated in the last Christmas number of Tue 
ENGINEER, and fully described, the working drawings 
being appended. 

But another new departure of an important and in- 
teresting character has also been taken by Mr. Wilson 
Worsdell. It having become necessary to rebuild 
the ten large single-wheel compounds, Nos. 1517—1526, 
he determined to reconstruct them as virtually new 
non-compound engines, but still of the single-wheel 
type, and all are now at work thus converted. They 
have proved a most useful type of express engines 
for very fast trains. One novel feature about these 
engines is that the valve motion and valves are arranged 
on Mr. W. M. Smith’s system, which gets over the 
difficulty of supplying large cylinders inside the frames 
with ample steam ports and exhaust ports and large 
bearing-surfaces throughout the working parts of the 
locomotive. Two great advantages possessed by these 
engines are that the motion is very direct and the exhaust 
is remarkably free. These improvements enable them to 
travel easily at great speed. They have single driving 
wheels 7ft. 7jin. in diameter, 19in. cylinders, 24in. piston 
stroke, 1139 square feet of heating surface, and 175 lb. 
steam pressure. 

All Mr. Wilson Wordsell’s engines, the 1517, 1620, 


1869, and 1871 classes alike, present a peculiarly fine and 
imposing appearance, being, in fact, among the largest and 
handsomest locomotives running on any English railway. 
But the important question which necessarily arises is 





Are their performances in actual work as fine as their 
5 rama is admitted to be? This question I shall 
endeavour to answer in the only way that is of any 
practical value, namely, by impartially recording the 
work which they have done under my own personal 
observation during the past year or two. If it be found 
that an engine can perform a certain duty under certain 
conditions, that performance must be taken as the 
criterion of its capabilities. No locomotive does work in 
excess of its available power. So the work actually done 
is the gauge of its power. What it has proved itself able 
to do once it will always be able to do again, if the condi- 
tions be the same. Ifin any case it fails to accomplish 
the same duty, that can only be because the conditions 
are in some respect or respects different. Hence I take 
the capacity of the engines whose work I test as being 
that which they have practically demonstrated to me that 
they possess. Any occasional failure to exhibit equal 
efficiency must, from a logical and scientific standpoint, 
be regarded simply as implying a variation in the con- 
ditions. 

In order to make my test as free as possible, I shall 
simply take as they come in my records the last twenty- 
five runs I have made with these engines, whether 
behind them or on their foot-plates. The engines, it will 
be remembered, are employed on the East Coast Anglo- 
Scottish service, north of York. Up to January last they 
ran as far as Edinburgh. Since that time they have not 
gone beyond Berwick. A change of engines always has 
to be made at Newcastle owing to the back-shunt by 
which the Central Station is approached; so the two 
courses run are (1) York to Newcastle and vice versd; 
(2) Newcastle to Berwick—formerly to Edinburgh—and 
vice versa. 

Neither can correctly be characterised as either a 
very hard or a very easy road. The gradients as a rule 
are not severe, especially if compared with those of 
Beattock and Shap. But there is a great deal of 
“collar” work. Starting from York, there is a virtually 
continuously slight rise-—chiefly at 1 in 600 and 1 in 800— 
for about 55 miles, followed by a short fall and rise to 
near Durham, an almost unbroken descent of 12 miles 
mostly at 1 in 120,1 in 150, and 1 in 198 succeeding, 
after which come about four miles of moderate ascent 
to Newcastle. Thence there is a rise of about nine miles 
at 1 in 200 and 1 in 224 to Plessy, followed by 25 miles 
gradual ascent to Alnmouth, five miles of 1 in 170 up to 
Littlemill, and a general descent—interrupted by a short 
rise near Lucker—for 17 miles. Then come six miles of 
level, succeeded by a rise of nearly 23 miles mostly at 
1 in 190 and 1 in 200—with two short breaks—past 
Berwick to Grant's House, after which 11 miles of drop 
—five at lin 96, the rest mostly 1 in 200—bring us to 
Dunbar. Subsequently the line undulates chiefly at 1 in 
300, except for a short rise of 1 in 78 into Edinburgh. 

More serious obstacles than the gradients are the 
necessary slacks past Durham and Gateshead, over 
the High Level and Royal Border bridges, over the 
approaches to Newcastle and Edinburgh, round the 
Durham, Newcastle, Morpeth, and Portobello curves, 
and also, for the non-stopping trains, through Berwick 
station. 

According to my invariable practice the loads will 
always be given as behind the tender—that is to say, 
exclusive of engine and tender—in my view the only 
satisfactory method of computation. 

The principal work required of the engines has been 
to haul express trains (1) from York to Newcastle (804 
miles) in 92, 95, or 97 minutes—representing average 
speeds of 52°5, 50°9, and 50 miles an hour; (2) Newcastle 
to Berwick (67 miles) in 80, 81, or 83 min.—50°2, 49°6, or 
48'4 miles an hour; (3) Newcastle to Edinburgh 
(124% miles) in 137, 140, or 148 min., equal to 54°5, 53°4, 
or 52°2 miles an hour. So, high average speeds have 
been required on the part of the locomotives in the 
ordinary course of service. During the famous 
“accelerated running,” in plain English “racing,” of 
1895, far higher speeds were called for and attained, but 
with lightened loads. 

Coming now to the actual performances of the engines, 
I find on reference to my notes made at the time, that 
without taking any account of delays by signal stops, or 
permanent way repairs, time was lost by the engines in 
only two cases out of the twenty-five. In both of those 
cases the loss was directly and unmistakeably due to the 
fact that a heavy side gale was blowing throughout the 
whole journey. In one of these instances the loss was 
2 min. 21 sec., in the other 3 min., the loads being 244 tons 
and 232 tons respectively. A loss of 8 min. or 10 min. in 
such circumstances, even with lighter loads, would not 
have been discreditable. 

On the other hand, as against this aggregate loss of 
5 min. 21 sec. in two cases, the other 23 min. show time 
to the aggregate amount of 102min. made up by the 
—, very a balance to the good. Some 

er details of these performances will probably be 
interesting. It must be distinctly understood that all 
were done without the assistance of a pilot. 

Two, by the 7ft. Tin. coupled engines Nos. 1869 and 
1870, I have already published in the columns of Taz 
EnoingErR. Loads a 245 and 244 tons respectively were 
taken from York to Newcastle in 92 min. and 94 min, 39sec. 
respectively, the latter in spite of a severe gale on the 
side of the train. But beside these No. 1869 took a load 
of 270 tons from Newcastle to Berwick in 82 min. 41 sec. 
(83 min. allowed), while No. 1870 ran with 233 tons from 
Newcastle to Berwick in 79 min. 21 sec., and from Berwick 
to Edinburgh in 76 min. 12sec., the booked times being 
81 min. and 77 min. respectively. 

The 7ft. lin. coupled engines, both of the 1620 and 
1871 classes—.e., with cylinders respectively 19in. and 
em in diameter—also gave a oaks account of them- 
selves. No. 1871 took 270 tons from York to Newcastle 
in 96 min. 51 sec., the time allowed by the Scotch day 
express being 97 min. The same engine was stopped b 
signal at Gateshead (80 miles), after running from Yor 
with 232 tons in 94 min., in spite of a furious cross-wind. 








No. 1879 drew 195 tons from Berwick to Newcastle ; 
75 min. 10 sec. These engines have 19}in. cylinderg ss 

Of those with 19in. cylinders, No. 1620, the pioneer f 
this class and the performer of the “ record” rung pt 
York to Newcastle, and from Newcastle to Edinburgh, 
with light loads, took a train of 168 tons from York's; 
Newcastle in 91 min. 35 sec., or nearly 3} min. unde 
time, and another of 189 tons from Edinburgh to Pe 
castle in 2 h. 31 min. No. 1631 made this latter trip 
with 158 tons in 2 h. 25 min, No. 1629 ran with 99) 
tons from Edinburgh to Berwick in 67 min. 50 geo, Ke 
4 min. 10 sec. under the booked time. No. 1632 took 
187 tons from York to Newcastle in 90 min. 21 sec 
and No. 1637 168 tons from Newcastle to Berwick jn 
73 min. 44 sec. 

Nor were the 7ft. 7in. rebuilt single-wheels at all behing 
hand in respect of pulling heavy loads in good time 
No. 1518 ran with 180 tons from York to Newcastle fn 
92 min., or 3 min. under time, including all delays 
These comprised.a double stop at the Durham Viaduct, 
then under repair, which compelled the traffic to be tem. 
porarily conducted past that point on a single line, This 
delay was estimated at 5 min., but certainly repre. 
sented considerably more if the two extra startings and 
stoppings be taken into account. The run was probably 
equivalent to one of 82 or 83 min. net ;"but this, of course 
is a mere matter of estimate, and cannot be taken 
into account in the present calculation, which deals only 
with what was actually accomplished. No. 1520, of the 
same class, took a larger load, 220 tons, over the opposite 
and harder journey, viz., Newcastle to York, in 91 min, 
82 sec, running time, with astop at Darlington, or 6 min, 
28 sec. under booked time with that heavy train. The 
length from Newcastle to Darlington, 864 miles, occupied 
46 min. 35 sec., that from Darlington to York, 44 miles, 
was done in 44 min. 57 sec. Also No. 1524 took a train 
of 190 tons from Newcastle to a signal stop at Tweed. 
mouth (66 miles) in 75 min. 24 sec., and then from 
Berwick to Edinburgh in 71 min. 47 sec , gaining in all 
10 min. on the booked time from Newcastle. 

It will be observed that all these runs were made with 
heavy or fairly heavy loads, ranging from 160 to 270 
tons, equal, according to the method of computation 
adopted with reference to the southern lines, to trains of 
16 to 27 coaches, but reckoned on the northern lines ag 
10 to 18, 

With smaller but still respectable loads, some very fast 
work was done. One of the 7ft. Tin. single-wheelers took 
134 tons from York to Newcastle, with two bad checks, 
in 79 min. 54 sec., passing Darlington, 44 miles, nearly 
all uphill, in 42 min. 54 sec. The same engine on another 
occasion made that trip with 120 tons in 82 min. 22 sec., 
stopping at Darlington, which station was reached in 
44 min. 9 sec. from York. 

Another single-wheeler of the same type, No. 1519, 
with 139 tons, did the same trip in 84 min. net, also 
with the Darlington stop; the 44 miles to the last- 
named station being run in 44min. 51sec. One of the 
7ft. lin., coupled, took me from York to Newcastle in 
78min. 24sec. with two checks, each estimated at a 
minute's loss, the load being about 112 tons. Darlington 
was passed in 42}min. Another of this class took a light 
train of 101 tons from Newcastle to Edinburgh, 1244 miles, 
in 125 min. 34 sec. 

In the present article I have confined my attention 
strictly to work done by Mr. Wilson Worsdell’s engines 
without pilot assistance, that is to say, to work done in 
each case by one engine. Otherwise I could have 
adduced several instances of remarkable performances 
by the engines with specially heavy loads, such, for 
instance, as one from Newcastle to Edinburgh in 
133 min. with 245 tons; another from Edinburgh to 
Newcastle in 141 min. with 260 tons, and Newcastle to 
York in 84 min. 48 sec. running time, with no less than 
818 tons—the Newcastle-Darlington and Darlington- 
York runs, start to stop, being done in the last instance 
in 41 min. 59 sec. and 42 min. 49 sec. respectively. In 
each case two engines—one single, one coupled—were 
employed. 

I append in more detail some specimens of remarkably 
smart work performed by the converted 7ft. 7in. single- 























wheelers. 
Load, | Load, 
Miles. Stations. ee 120 tons. | 139 tons. 
— {York ... ..dep.| 11 85 34 156 31 | 2 029 
54 |Shipton ... ... ... Pas _ 2 3 40 7 51 
94 |Tollerton ... ... 1. 9 ~ 7 48 ll 8 
Ae ... ja «ai wi) CO 8B | Be 
oT Se ae es See pe 1118 | 1558 
Te ae ee — 13 55 18 40 
18 Semsay ... ee — 15 47 20 35 
SS TR erie a5. eosanngg 58 32| 19 44 24 41 
264 |Otterington .,. ... ,, | 12 2 40 23 55 29 3 
30 Northallerton ... ... ,, 551| 27 22 32 24 
ae eee 9 12 31 1 36 4 
De AN seni ink ace 9g 12 16 34 20 39 19 
SP. Dalton... bin eet 13 54 35 59 40 59 
414 |Croft ... ... =a 1617} 3819 | 43 20 
44 | Darlington... arr.| (pass 40 40 | 45 20 
dep.) 1828] 47 9 iL 32 
494 | Aycliffe .-» past 24 10 54 31 58 51 
54 Beodbeey oe Pa ae 2850} 5915 | 3 330 
57 | Ferryhil “ 81 82} 3 2 6 6 12 
62 |Croxdale ... ... ... »| 640 | 10 54 
66 |Durham 4... 2. 00-55 40 82*} 1054*| 16 Of 
70 |Plaweworth ... ... ,,| 4454| 1532 | 20 43 
72 |\Chester-le-Street ... ,, 46 31] 17 10 22 23 
75 |Birtley... ... ice es a 48 55 19 30 24 50 
764 |Lamesley ... ... ... 4 50 28} 20 53 26 17 
774 |Low Fe a 51 83 | 21 57 27 29 
79 |Bensham fr ne 23 11 28 45 
80 |Gateshead ... er 54 OF 2418 30 0 
804 | Newcastle .. .., arr,| 12 55 28 | 8 25 22 | 333 0§ 
* Slackened to 5 miles an hour Durham Viaduct; 10 miles an hour 
h station. 
t kkened by signal to 5 miles an hour, 
{ Sleckened to 10 miles through station. 


an hour 
§ Stopped 14 min. by signal on High Level bridge. 


run with an 


direction with a 


A very good — of the same class in 
the opposite 


eavy load, 220 tons, ‘8 
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lal 
appended below. The speed never fell below 36 miles | five howrs, having only six guns in the fleet that would | monitor, and which he had apparently been considering 
an bour with that load up 1 in 150. reach the enemy.” He quotes further from a letter of | for some years previously in connection with his system 
Capt. Porter’s of the America frigate Essex, a reverse | of submarine attack. Mr. Church is not very clear on 
aaa 7ft. Tin. single. |¢@8e in which the British vessel Phoebe had the advan- | the subject, but in any case there seems little or no doubt 
Miles. | Stations. Load, 220 tons. | tage for the same reason. ‘The Phebe by edging off| that Ericsson can claim a priority in the idea of the 
— | cee agape aia ad waa : was enabled to choose the distance which best suited | turreted freeboardless ship, unless sketches of Captain 
20 Nomeaite agbes Ssemiaehee: ia me ss f } her long guns—18-pounders—and kept up a tremendous | Coles’ vessel previous to 1854 can be produced. : 
if pen See S Bic 1115 | fire;” and further, “the enemy, from the smoothness of} With regard to the last chapter in the book, which 
3 et iS tek Beita & 12 52 the water, and the impossibility of reaching him with | deals with the future of naval ordnance and the shorten- 
4 Lamesley ...  crensee nee vee tee as 14 14 our carronades, was enabled to aim at us as at a target;|ing of pieces by the increasing of initial pressure, we 
5h Birtley ©... see eee oe see nee tb 16 8 | his shot never missed our hull, and my ship was cut up | wrote fully on the same subject several months ago in a re- 
8} Sameera rer Se eae 2 = in a manner which was perhaps never before witnessed.” | view of Mr. Longridge’s brochure. It seemed to us then, 
- ao Bat eykhe on tthi- Ty Span 28 29% It is a fact, therefore, that the history of naval gunnery | as it seems to us now, that the long gun which, like 
18 ce Me Ran it aresteeae e 34 21 as we know it, and as Captain Garbett for the greater | the stag, tends “to droop when heated in the chase,” 
234 We ..25 0 BR DPRE SE Re 40 19 part treats it, is young—not more than half a century old— | must ultimately go out, but the recent developments in 
26 Bradbury eee eee tee nee nee eee ae | 43 30 | whilst its origin is back in the days when men tied the | the use of high explosive shells just render it possible 
BL | Aycliffe wee wee nee nee vee oe | = bs toes of their boots to their knees, or rigged themselves | that a totally new kind of ordnance may before very 
365 | Darlington... ee oe oe éon| 58 4 | out in a steel suit, of which someone has said that it|long be adopted. This, however, is a point on which it 
39 Cette pe et Rater. ais en | 6 252 prevented them getting hurt themselves and from hurting | would be scarcely fair to enter on the present occasion. 
41 ieee) seat ue Sate 5 57 anyone else, In conclusion, we wish to record our high appreciation 
434 Cowtom eee ve ate ee nee a | 7 49 Of the very earliest days of naval gunnery, Captain | of Capt. Garbett’s book. He has treated his subject in 
47 a 11 11 | Garbett gives a brief but excellent outline. The records | a way that will appeal directly to the general reader, and 
50h jot ae raga i dears Mp die, be of the time are few and not very satisfactory; to follow | has touched it with that “local colour” which makes it 
a —" By cee ia rity : 22 21 them comes properly into the province of the anti-| essentially the work of an English sailor written for 
Ol. | eee ke BE oils | 28 12 quarian. Our author touches on the salient point, and | Englishmen. 
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804 Wee os St oO Son ea eee Henri Grace-a-Dieu, launched in 1515 at Deptford, the| Pocket Diagram of Forces, dc., for the use of Civil and 
=~ Mining Engineers. By C. F. Cournrney, M. Inst. C.E. 





* Slack through station. 

It is not my present intention to offer any criticism 
whatever as regards the design or construction of these 
engines. My purpose has been simply to set forth the 
work which they have done under my own observation— 
work which I have personally seen them do—and the 
results which I myself have carefully recorded. But 
with respect to that work itself I imagine there can 
scarcely be two opinions as to its being, to say the least, 
of a highly satisfactory and creditable character. 








LITERATURE. 


Naval Gunnery. A Description and History of the Fighting 
Equipment of a Man-of-War. By Caprain H. GaRBeErT, 
R.N. London: George Bell and Sons. 1897. 

Tuts forms the fourth volume of that excellent series of 

Royal Navy Handbooks which Commander Napier 

Robinson, R.N., is editing. We may say at once that it 

is fully worthy to take its place on our library shelves 

beside its fellows. It is not exactly a perfect 
book, and, scientifically considered, is not of very great 
value, but it is rich in the attributes which suit it for the 
particular mission it is intended to fulfil. The history of 
gunnery is at once young and old. It can, indeed, be 
traced back into the middle of the fourteenth century 
with certainty, and there is at least one gun in existence 
bearing a much earlier date, 1803. This figure, is how- 
ever, regarded with suspicion, and although the discovery 
of gunpowder in Europe unquestionably preceded this 
date by some years, yet as Schwartz is credited with the 
invention of fire-arms, the first use of cannon must be 
regarded as occurring many years later. Still, it is more 
than likely that the earliest attempts to use an agent of 
the force of gunpowder would turn in the direction of 
replacing the baliste and catpulte, which were the 
recognised engines of war at the time, and which in later 
years worked side by side with cannon. It would, 
we venture to suggest, not be unreasonable to suppose 
that the earliest form of ordnance resembled the 
mortar rather than the cannon. Such a form would 
be far easier to cast, to design, and to use than 

a longer piece, and as the mere value of length was not 

recognised certainly till the middle of the next century, 

when the famous painter, sculptor, and engineer, 

Leonardo da Vinci, wrote his treatise on gunnery, and 

perhaps not till the famous Benjamin Robins, the founder 

of the science, produced his new “Principle of Gunnery” 
in the middle of last century, further probability is lent to 
the suggestion. However, this is all mere conjecture, and 
it is quite possible that, as experts have said, the date 

1803 is apocryphal. The middle of the same century 

marks undoubtedly the first use of cannon on ships of 

war. There are several contemporary records of their 
use by various nations. Into them we need not go. Our 
point is that guns had been used on board ship for more 

than three hundred years before any advance of great im- 

portance was made in their construction. It was not till the 

introduction of armour into the construction of war ves- 
sels that there was any improvement either in the design 
or construction of ordnance which was in any way com- 
mensurate with the age of the craft. Gunnery, of course, 
is not alone in this respect ; it is only one of the examples 
of the utter stagnation of useful science which marks the 
period between the thirteenth and eighteenth centuries. 
On the other hand, it may be said that there was no 
demand for powerful artillery till, in 1860, the Gloire 
took the water. It may be. contended with a good deal 
of force that during the reign of the wooden walls the 
short inaccurate piece was admirably suited to its require- 
ments. When it is recalled that it was possible for 

Nelson to say that gun sights were unnecessary, as he 

hoped always to get so close to the enemy that there 

was no chance of missing, the inutility of a longer and 

More accurate piece will be understood. The fallacy, 

however, of this argument is seen when the effect of the 

longer pieces adopted by the Americans is remembered. 
Sir James Yeo wrote in a letter of the 12th September, 

1813, as quoted by Sir Howard Douglas, in regard to 

. fight on Lake Ontario during the American War, 
+he enemy’s fleet of eleven sail having a partial 

Wind, succeeded in getting within range of their lon, 

24 - pounders and 82- pounders; and, having obtain 

the wind of us, I found it impossible to bring them to 

close action, We remained in this mortifying situation 


most famous ship in the fleet of Henry VIII. This list, 
taken with the famous ‘Treatise of Artillerie” by Tartaglia, 
completes the enumeration of the great variety of pieces 
used at the time, pieces to which we have now-a-days 
nothing to correspond, such, for example, as Cannon 
Perers, Sakers, Fawcons, Port Pecys & Toppe Pecys, 
Baessys, Hayle shotte Pecys which fired Dyce of Iron, 
besides Slyngs of various sorts, which were probably 
mechanical engines. The heaviest shot fired by the 
great gun of the period, the Cannon Royal was 66lb., 
the bore of the gun being 8}in: diameter, and the random 
sang 1930 paces. The Rabinet was the smallest piece 
use s Anslonging a 41b. shot, and using 40z. of powder. 
The average length of the guns was about eight calibres. 
The most remarkable fact of the period is that breech- 
loading guns were in use, several guns of the famous 
Petrieroe a Braga type being amongst the armament of 
the Henri Grace-a-Dieu. The latter part of this opening 
chapter brings us up to the period immediately preceding 
the Russian War, an interesting feature of its closin 

pages being a description of the method of working a 
manning the guns, and an account of the drills to suit 
different conditions. 

The story of the battle of the guns, and the final victory 
of the breech-loader after its first defeat by the muzzle- 
loader, has been told too often to need further recapitulation 
here. Captain Garbett has dealt with it in a very suit- 
able fashion, neither scamping it nor leaning too heavily 
on a subject which tends to grow tedious, except to the 
expert. His fourth chapter brings us to the breech- 
loading gun at the time of its ‘“ reintroduction in 1879.” 
“Tt was only,” he writes, ‘in 1881 that, after exhaus- 
tive trials, the manufacture of the new breech-loading 
ordnance fairly commenced; and from that date on the 
immense strides that have been made in the method of 
construction of the guns, no less than in their greater 
power, their increased rapidity of fire, and the efficiency 
of the mountings, are striking testimonies to the me- 
chanical and engineering genius of the present day.” 
There is not one of our readers but will heartily join 
issue with Captain Garbett here, and many will do 
homage to the genius, determination, and courage of such 
men as Peery | Whitworth, and Noble, who have 
been the inspiring forces of that progress. 

In dealing with the construction of ordnance, Captain 
Garbett shows here and there signs rather of an acquaint- 
ance with the methods which obtained a few years ago 
than those which are followed to-day. For instance, we 
believe we are not mistaken in saying that the water test 
for gun forgings has now been entirely given up. Its 
object was to prove the soundness of the welds in a 
spirally constructed forging, and it became unnecessary 
when cast steel replaced wrought iron, and the whole 
method of construction was altered. Nevertheless, it 
was, we believe, still used up to within the last few years. 
Then, again, the statement that for anything of an intricate 
nature cast steel is avoided, is hardly accurate, when the 
tendency is to specify more fully for that material as greater 
confidence is gained inits manufacture. We believe, too, 
that in all our later ships at any rate, the working hydraulic 
pressure never exceeds 1000 1b.—the author gives 1200 lb. 
—and is frequently not over 8001b., for which pressure 
the machinery is designed to work, although capable of 
withstanding at least two and a-half times that amount. 
These, after all, are small matters, and we do not refer 
to them with any wish to detract from the general excel- 
lence of the ras 

We pass hastily over the various chapters describing 
guns and their mountings, and projectiles and their fuses, 
and turn to one which traces the development of the 
modern battleship. This, and particularly the pen- 
ultimate chapter on ‘‘ The Fighting Organisation of a 
Battleship ” will be read with as much interest by the 
general reader as any in the book. The latter describes 
in a realistic manner the life of the sailor afloat from his 
earliest days till he retires. It is a chapter written by a 
sailor, with a sailor’s enthusiasm for his profession, and 
stirs not a little the heart of the landlubber jogging along 
on his less chequered and eventful road. 

We should like to say one word with regard to that 
celebrated link in the development of fighting craft, 
Ericsson’s Monitor. Captain Garbett disclaims Ericsson’s 
priority of the invention and gives it to Captain Coles, who 
read a paper on a sort of monitor in 1860, and constructed 
a vessel of the class during the Russian war. In Conant 
Church’s biography of the famous Swede will be found, 





on pages 238, 239, hand sketches made by Ericsson in 
1854 of a vessel which was to all intents and purposes a 





London : Crosby Lockwood and Son. 1897. 
From the title of this work and the reputation of its 
author, we were led to expect much original as well as 
other information on the design and construction of 
masonry dams. It is true that at the outset the author 
essays to disarm criticism by desiring it to be understood 
that his little work does not pretend to furnish an exhaus- 
tive treatise on the subject, and indeed, the limits he has 
assigned himself would render it impossible he could 
treat so large a topic in adequate detail. It appears to 
us that in his desire for brevity, the author now and again 
rather taxes the comprehension of his readers by inade- 
quate clearness of expression, and is at times led into 
somewhat slipshod English. He rightly gives the larger 
share of his space to the important heads of “ Stability” 
and “ Construction,” but we think matters such as “Site,” 
‘* Position,” ‘ Gauging,” “‘ Source of Supply,” and “ Waste 
Weirs,” deserved notice in more detail,and a less conven- 
tional treatment than has been affordedthem. Nor dowe 
consider it quite reasonable that anent ‘‘ Leakage and 
Sweating,” in a small treatise of about 100 pages, he 
should have devoted 10 per cent. of his space to a 
verbatim extract from the ‘* Proceedings” of the Institu- 
tion of Civil Engineers on the failure of the Bouzey dam. 

In adopting Sir Guilford Molesworth’s methods for 
the calculation of the stability of masonry dams, published 
long ago, Mr. Courtney has not advanced our knowledge 
much on the subject, for his calculations are merely a 
special variation of the examples given us by Sir Guil- 
ford, and his determinations of the centres of gravity and 
pressures are, as he tells us, little more than extracts 
from that writer’s ‘‘ Note on High Masonry Dams.” 
Under the heading “Construction,” we are told a good 
deal about the qualities of cement, and the proportions of 
aggregate and matrix in concrete, and with this, which 
is easily obtainable elsewhere, much valuable space is 
occupied. At the same time the student will find many 
useful warnings, hints, and directions scattered through 
the pages of the book. 

We cannot agree with the author in his views that an 
increased width of top of less than 2ft., would have had 
the effect of preventing cracks, supposed to be due to 
the contraction of the masonry, occurring in a long and 
high dam. It is not reasonable that if contraction were 
the cause of the cracking an increase of lft. 9in., over 
6ft. 6in. would have prevented it; and although such a 
small breadth of top as 6}ft. cannot be recommended, yet 
we have known at least one case of a concrete dam of 
60ft. in height being built with a breadth of only 6ft. 
of top, which showed no vertical fissures. The third 
appendix has some interesting information on the purity 
of water, by Francis Wyatt, which would be useful 
in preliminary investigations, or abroad when the services 
of an expert might not be available. The other two 
appendices are of no special value, and consist of an esti- 
mate for a masonry dam 100ft. high, and a general form 
of specification. 

_ The book is well got up, clearly printed in large 
type on good paper, and is furnished with a useful index. 


Electricity and Magnetism for Beginners. By F. W.SanpER- 
son, M.A. Illustrated. London: Macmillan and Co., 
Limited. 1897. 


Tue appearance of this little book gives us the oppor- 
tunity of calling attention to the great diversity of opinion 
which exists amongst the highest exponents of electrical 
science as to the best method of teaching beginners. 
Dr. J. Hopkinson is in favour of commencing with what 
is called voltaic or current electricity; Lord Kelvin 
prefers commencing with frictional or static electricity ; 
while Mr. Sanderson, the author of this book, follows 
neither of these great authorities, but opens with 
magnetism. 

Of the three we prefer Dr. Hopkinson’s method, whilst 
Mr. Sanderson’s appeals least favourably to us. It seems 
to us that a closed circuit is the fundamental conception 
that the young student should have drummed into him, 
and this cannot well be done by considering magnetism 
first. - Again, much of what is said in books, and neces- 
sarily said, about magnetism, is as useless practically as 
is a knowledge of Chaldean astronomy. The strength of 
magnets, for example, as used in practice, is not measured 
with a torsion balance, and it is as well, therefore, not to 
devote too much space to the consideration of such 
delicate and unpractical instruments. Outside the 
laboratory, electro, and not permanent, magnets are 
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used, and in measurements relating to them ampére 
turns and density of lines of force are used as means of 
comparison. 

The author intends his work, as stated in his preface, 
to form a first course for students who have already 
studied the elements of mensuration, statics, dynamics, 
and heat, so it will only be fair to criticise its value from 
the standpoint of these ‘‘ advanced beginners,” if we may 
so term them. The book is really a compilation of direct 
experiments, and is divided into four chapters, dealing 
respectively with magnetism, current electricity, electro- 
statics, and electro-magnetism. These chapters are sub- 
divided again into sections, with an exercise at the end 
of each. This latter is an excellent feature, as even by 
reading the set questions through a student can discover 
whether or not he has thoroughly grasped the pith of 
the preceding text. An examination paper, moreover, 
terminates each chapter to test the knowledge of the 
student upon the whole of the component sections. As 
far as we have been able to discover the questions set 
are fairly revelant to the text. 

With electrical apparatus in practical use, such as the 
dynamo, motor, transformer, telephone, &c., the author 
deals very summarily, devoting only a short paragraph 
to each. This is quite right, in fact all that is required 
of such a treatise; but we venture to suggest that the 
value of a great deal of the information given might 
have been enhanced by making it appeal directly to those 
intending to follow up their studies with useful work. 
The student is taught absolutely nothing of practical 
test work, and this is a great mistake. 

Several instances of faulty composition occur. For 
example, on 117 the author, in discussing the points 
of difference between arc and incandescent lamps, re- 
marks with perfect correctness:—‘‘It requires con- 
siderably less power per candle-power in the case of the 
arc light than in the case of the incandescent.” The 
sentence which follows, however, implies just the 
contrary :—‘‘ An arc lamp requiring 10 ampéres and a 
voltage of 50 volts will give 1000-candle power, #.e., 500 
watts for 1000 candles, i.c., two candles per watt, instead 
of nearly four, as in the case of the incandescent lamp.” 
We presume the author really means that with are- 
lighting two candles per watt are obtained, while 
incandescent lighting yields only a fraction over 1-candle 
power for every four watts consumed; but this is 
certainly not what he says. It is probable that °4 is 
intended, and that the decimal point has been lost in 
printing. The Americans would have written 0°4, which 
would at once have shown what was meant. Our 
cousins would complain also that there is no index to 
the book. The author uses i instead of C for current, 
and shows his lack of acquaintance with practical work 
when he writes of cells in series or in arc. Multiple arc 
is a term used in books, never arc; and multiple arc is 
never used in central stations. Lamps and dynamos are 
put in parallel. We mention such little things because 
agreement in the use of terms saves the time of the 
student. 

Generally speaking, the illustrations are clear, but the 
paucity of illustrative analogies is to be deplored, as those 
given are really excellent. Answers to questions in- 
volving mathematics, which are not a few, are given at 
the end, together with a useful appendix, a table of 
tangents, and the logarithms of numbers frequently 
occurring. Notwithstanding a somewhat numerous array 
of blunders, the 240 odd pages comprising this little 
volume undoubtedly contain a mass of information 
deduced from direct experiments, which cannot fail 
to be of highest value in the hands of those beginners 
to whom the author dedicates it in his preface, though 
we should have preferred a slightly different method of 
treatment. 





SHORT NOTICES, 


War Map of the North-West Indian Frontier. London: W. and 
A. K. Johnston. Price 1s.—This is a very clear map of the 
districts affected by the present disturbance in India, It shows 
very plainly by means of red underlines the places connected with 
the hostilities, and also the neutral territory. The scale to which 
the map is drawn is 20 miles to lin. 

Set of Twelve Diagrams, illustrating the Principles of Mining. 
Arranged by F. T. Howard, M.A., F.G.S., and EW. Small, 
B.Sc., F.G.S. Chapman and Hall, London. 21s.—This excellent 
set of diagrams illustrates the salient practical features of i 
and mining appliances, It has been prepared in accordance wi 
the list given in the ‘‘ Directory of Science and Art for 1895,” and 
presumably is intended therefore to cover the South Kensington 
examinations, Bo’ ed on their merits as di 
pure and simple, and from an educational point of view, these 
productions are admirable. No colours are used, but distinc- 
tive shading employed instead to denote different geological 
areas, &c, The set we have received is printed on paper measuring 
30in. by 40in. We understand from the circular that for two 
guineas a set can be obtained mounted on rollers and varnished. 
The diagrams should prove of great assistance to teachers of 
mining subjects, 
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Block Signal Operation ; A Practical Manual. By Wm. L, Derr. 
New York: D. Van Nostrand Co, London: E. and F, N, Spon, 
Limited. 1897, 

Elements of Mechanics, including Kinematics, Kinetics, and Statics, 
With —— By Thomas Wallace Wright, M.A., Ph.D. 
ne York: D, Van Nostrand Co, London: E. and F, N. Spon, 








A New York contemporary gives an interesting descrip- 
tion of a hoist magnet, worked in connection with an electric 
travelling crane, The double-pole magnets in use at the plate mill 
of the Iilinois Steel Company can handle with safety five tons, and 
only take about four ampéres with a 250-volt current. After the 
magnet has been lowered on to a pile of plates, and several plates 
have been taken out together, the operator breaks the current for 
@ moment, and one or two plates drop off at each break. It is said 
that enough residual etism remains in the plates next to the 
magnet to hold them until the current is again switched on, A 
concentric pole magnet has been constructed for handling hot 
plates and in 
6000 Ib. or 


ts, and there has been no difficulty in handling a 
Ib, ingot at a low red heat. 


THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

Tue paper by Mr. Walter Dixon, of Glasgow, on 
“ Latest Developments and the Practical Application of 
Alternating Multiphase Machinery for Electric Power 
Transmission,” was from certain standpoints the most 
important submitted to the meeting at Edinburgh, on 
the 14th inst., and elicited an interesting discussion ; 
while the meeting, almost in a body, paid a visit to the 
works of Messrs. Redpath, Brown, and Co., in Easter- 
road, where an installation of the machinery described 
by Mr. Dixon was seen in operation, as detailed in last 
week’s issue. 

After some reference to the amount of attention 
hitherto paid to electricity in mining work, as evidenced 
by the “Transactions ” of the Institutions, Mr. Dixon pro- 
ceeded to say that, while under certain known and 
definable conditions electricity continues to take pre- 
cedence of methods hitherto employed—whether steam, 
compressed air, or hydraulic—exceptional conditions are 
encountered in collieries, and attention centres round 
two or three points—e.g., the class of erator and 
motor to be employed—whether series, shunt, or com- 
pound-wound machines; also methods for obviating 
trouble and wear and tear in armatures, commutators, 
and brushes in both generators and motors. When con- 
siderable starting wer is required, a series-wound 
machine is preferable, though under varying loads the 
series-wound motor has the disadvantage of varying in 
speed according to the load; shunt-wound motors are 
generally preferred where large starting power is not 
essential, as — will maintain a fairly constant speed 
under a varying load. The compound-wound motor will 
start under load, and maintain a fairly constant — 
though for other reasons it is seldom employed. With 
regard, therefore, to the class of generator and motor, it 
is desirable to employ a special motor, to suit the Mag 
kinds of machinery to operated. As to the 
method of construction of armature, commutator, and 
brushes, much discussion has centred round the point; 
and though great improvements have of late years been 
effected, it is generally acknowledged that the armature, 
with its commutator and connections, is the source of 
probably 90 per cent. of the difficulties to be met with in 
electrical machinery. These are the troublesome points 
which have been considered inevitable to the application 
of electricity for er 8, causing many collie 
proprietors to hesitate before stepping out of a track wi 
which they are conversant into one comparatively un- 
known, and having apparent drawbacks. Multiphase 
electrical machinery, the author contended, is entirely 
clear of these various troubles and difficulties, possessing 
at once every advantage of the continuous or older type 
of machine, with the addition of other merits of primary 
importance. 

e author then gave instances of large installations of 
multiphase plant abroad, working without intermission 
from year’s end to year’s end, free from the uncertainties 
and difficulties which have been more or less associated 
with our experience of electrical power machinery, and 
proceeded to bring out some of the points in connection 
with the practical working of the system deserving of 
attention from those interested in electrical mining 
machinery. The generator, he pointed out, has rotatin 
magnets, the outer iron casing enclosing the electrical 
parts being a distinctive feature as well as the absence of 
exposed conductors and connections, and of commutators 
and brushes or parts of that nature. Generators are 
built for any voltage, usually from 100 to 500 volts for 
short distances, and 500 to 10,000 volts for transmission 
over long distances. Similar considerations regulate the 
voltage as in continuous current machines—with the 
difference that while in the continuous current system 
600 or 700 volts has hitherto been considered the ordinary 
limit, this may be readily and almost indefinitely 
increased in the multiphase system owing to the mode of 
construction and the readiness and efficiency with which 
the high-tension currents can be transformed. It is a 
matter of special importance in this machinery that 
the conductors carrying high tension currents do not 
revolve but are stationary, and there is, therefore, every 
facility for securing and maintaining, both electrically 
and mechanically, a perfect insulation. Thus, with a 
generator giving off an electro-motive force of 10,000 volts, 
the moving parts, 7.c., exciter, magnets, and collector rings 
need not exceed 100 volts. This consideration is of import- 
ance where long distances are concerned, and where, for the 
sake of economy in the conductors, it would be desirable 
to employ high voltages, and the practice is quite cus- 
tomary on the Continent, where the author had seen 
numerous such installations, among others, one of 800- 
horse power in which the current was generated at 13,000 
volts, and after being carried over a distance of thirteen 
miles was reduced in the works to a low voltage by means 
of stationary transformers having an efficiency of 97 per 
cent. The benefit of this is sade appreciated by those 
who have to deal with long distances or with machines 
where the motors are being constantly handled, and the 
risk of obtaining a shock is great. Two different kinds of 
motors were shown by the author, one used for powers 
below 10-horse power, and one from 10-horse power 
upwards. The smaller with wound rotors are 
generally arranged to work with fast-and-loose pulleys, 
or otherwise to start without load, and are switched in 
direct without the intervention of any intermediate resist- 
ance. The starting current is from two to three times 
the full working current. The “stator,” or stationary part 
is compactly wound and completely protected Soin 
injury by the iron casing surrounding it, while the “ rotor,” 
or revolving part is of most solid form and without any 
outside connections. The larger motors are generally 
similar in appearance to the smaller type, but have shunt 
wound rotors with brass slip rings fixed upon the end of 
the shaft for use in connection with the starting resist- 
ance. These rings, it must be noted, do not in any sense 





partake of the nature of the continuous-current com- 





mutator; they are made up of one solid casting, 
subject to practically no wear and tear, 
sparking. 

These motors can be arranged to run at varying speeds 
and can be readily started under full load with a current 
not exceeding that of their normal full working load 
They are readily reversible; the variation in speed 
between no load and full load does not exceed about 
8 per cent., and the maximum speed for which the 
motors are built cannot under any conditions be exceeded 
No variation in the load, however excessive, calls for any 
attention whatever at the motors; they are extremely 
efficient from about one-third to full load, and they can 
be built to work at their atest efficiency at any 
particular load. Owing to their general type of con. 
struction they can be fixed in any desired position on 
floors, ceiling, or walls; they will run for long periods 
without attention in extremely dirty and dusty places, 
and they admit of lighting being combined with power 
plants. They possess, what is perhaps of paramount 
importance in mining work, extreme simplicity of cop. 
struction and electrical strength in the vital parts, 
securing immunity from breakdown. While readil 
standing a reasonable amount of overloading, they will 
when excessively overloaded come to a stand without 
injury to the machine. It will undoubtedly, the author 
said, not be long before many important installations are 
erected in this country, and then the advantages which 
he had sought to describe will become more widely known 
and appreciated. He felt sure the mining industries 
would not fail to take their due share of these improved 
facilities. 

In the course of the discussion which followed the 
reading of the paper Mr. R. Holiday, Pontefract, said 
mining engineers in this country had been reproached 
with a want of appreciation of recent electrical develop. 
ments as concerned with mining. The fact was that 
they had not hitherto taken up the multiphase system 
because until recently no one in this country had been 
found manufacturing three-phase machinery, and to 
have had it supplied by firms on the Continent would 
have precio their sending there in the case of 
repairs. The fact that three wires had to be used in 
the case of the multiphase system might also, he 
thought, have been against its adoption. The main. 
tenance of the cables along the road was one of the most 
serious matters in connection with electrical installa. 
tions in mines. Any disadvantage attaching to the 
extra wire, however, was more than counterbalanced 
by the absence of all sparking and the superior efficiency 
of the machinery. He did not think it need be very 
discouraging to those who already possessed electrical 
plant on the continuous-current system. Their genera- 
tors had very long commutators, and it was possible to 
use one half for generating continuous current and the 
other half for an alternati gags be preg 

urposes engineers were to employ igh a 
va , because of the risk men ran 4 touching the 
mi ery. If the same plant, however, were used for 
haulages, the high-pressure current could be carried 
down to the haulage machinery. 

Mr. Martin said that if the transformer in Mr. Dixon's 
arrangement were not placed at the surface, but where 
the actual work was being done, there would be great 
danger from the higher voltage. It was a much more 
serious matter to have a shock from a multiphase current 
than from a continuous current. These considerations, 
he thought, would cause many to adhere to continuous- 
current machinery. 

Mr. G. A. Mitchell, Glasgow, said that the motor de- 
scribed certainly seemed much more simple in construc- 
tion than anything they had of the direct-current system. 
There would be, he thought, less liability to damage with 
this form of motor in underground work, especially in 
coal cutting, and that was a Y consideration. The 
advantage would be immense if there should be no break- 
down from overloading. There were three cables in the 
multiphase system ; but he supposed the three would not 
be of the —_ size - the two of By Ly spam 
system, and therefore the expense wo no so mu 

eater. He asked if there was sparking at the trans- 

ormers, because if this were so it would no doubt be 
dangerous to have them in mines liable to explosion from 
fire-damp. In transmission from the surface, unless the 
transformers worked with high efficiency and gave little 
trouble, the advan of using a high voltage would be 
minimised considerably. 

Mr. G. Stephen Corlett, of the Corlett Electrical Engi- 
neering Company, bat oe and Newcastle-on-Tyne, while 
agreeing with the author of the paper in believing that 
the multiphase system would yet be largely adopted 
in mines, pointed to a number of advantages claimed for 
that system which were equally attained in the continuous 
current system. Personally, he ar ae much i 
during the twelve years in laying down continuous- 
current mare in aot The author seemed to nore as 
a reason for English electrical engineers not having adopted 
the multiphase class of machinery for mining that it 
was manufactured abroad. The fact was, however, that 
up to within recent times no manufacturers of three- 
phase machinery would supply them with a motor in 
which it was possible to o fine regulations of speed. 
In continuous-current machinery the regulation of the 
speed was simple, and by the use of suitable resistant 

ey could get any possible variation in speed that was 
desired. e author put down 90 per cent. of the 
troubles in electrical running to the armature, commu- 
tator, brushes, and connections, but the motor, it must 
be remembered, was only one part of the installation. 
There were the switch gear and cables, and in mines 
where there was liability to falls he found that the 
maintenance of the cables was a very much more serious 
matter than that of the armature and connections. An 
ordinary continuous current motor, he thought, would 
stand overloading with greater immunity than a three- 


ng, and are 
and involve no 





hase motor, 
: Mr. Dixon, in replying to the discussion—of which the 
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above is but the substance—said that his paper had not 
peen written in any spirit of antagonism to the con- 
tinuous-current system. As an Englishman who had 
Jearned Scotch caution, he could not at first believe that 
the advantages on the side of the multiphase system were 
all that was claimed, or all that they appeared to be. 
He paid a second visit to the Continent to make sure that 
there was no “fly in the ointment,” but he had not yet 
been able to discover the proverbial fly! He did not 
know any point in the continuous-current system that 
was not at least equally well provided for by the multi- 
phase system. He agreed that on the surface, where 
continuous-current motors could be well looked after, 
they would do all that had been said, but the multiphase 
motors did not call for any such care or attention, even in 
situations which were disadvantageous and awkward to 
get at. As to the danger of shocks, they would get a 
shock as dangerous from an alternating current at 
400 volts as they would get from a continuous at 
600 volts. With regard to the use of three cables instead 
of two, it might be an inconvenience or it might not, but 
as the three were not of greater section than the two, the 
expense was the same in the original outfit. To his 
mind the whole question resolved itself into one of com- 
plexity versus simplicity, and he thought they might take 
it that electricians, studying the necessities in mining 
operations, were superseding @ more or less complex 
system with a simpler one. The “ proof of the pudding” 
was in the tasting of it, and he thought that much of 
what he had said and claimed would be made evident to 
all who joined the excursions to the works of Messrs. 
Redpath, Brown and Co., that afternoon. 

The next, and indeed all the other papers on the agenda, 
had to be taken as read, owing to the flight of time. 
One or two of these papers were certainly of portentous 
length, but others were concise, and eminently lent them- 
selves to discussion, and it seems a pity that the time-bill 
of the — did not admit of their being read and 
discussed. though the council of this, like other 
societies of its kind, invite subsequent discussion by 
correspondence, this does not make up for the loss of 
the spontaneity and forcefulness of viva voce interchange 
of ideas. 

Mr. Fred. J. Rowan’s paper on “‘ A One-rail or Trestle 
System of Light Railway,” while treating to some extent 
of the evolution of light railways generally from the 
standard gauge railway for heavy loads, was mainly con- 
cerned with a system which, the author said, was a 
distinct departure from all stereotyped forms of railways, 
but was one which would be found upon examination to 
fulfil in a rational manner all the requirements of a 
genuine light ee As we hope to reproduce Mr. 
Rowan’s paper in full, with illustrations, in a future issue, 
all that need be given here is a s of its main 
features. In principle the system advocated by the author 
is not new, nor does he propose it now for the first time, 
as he advocated it as long ago as 1877 before the Society 
of Arts, London, and different forms of the same main 
plan had previously been patented, those of Mr. Palmer 
in 1821 and Mr. Fell in 1868 having the closest resem- 
blance to the speeial arrangement then proposed by the 
author, of which his present plans are a ps vt ab 
The main idea common to is that of a “ post-and- 
rail” system of construction, but some engineers have 
proposed this arrangement in combination with features 
which cancel the advantages which it possesses, and 
resolve it into what is virtually an unstable method of 
carrying or supporting a narrow-gauge railroad. In 
order fully to reap the advantages of this system of con- 
struction, weight, as an element in the driving of the 
locomotive or vehicles, must be as far as possible 
abolished, and thus some other means of driving than by 
vertical adhesion must be provided. 

The form of railway in which a single rail is carried on 
the apex of PRecden: trestles or figure of A —* 

be 





lends itself readily to the employment of horizontal grip- 
ping wheels, by which the amount of grip can con- 
trolled mechanically and independently of the heaviness 
or lightness of the locomotive. A central rail for hori- 
zontal gripping wheels has been used in several examples 
of narrow-gauge lines on the Fell system, which is a 
narrow gauge with an additional central rail. Even 
under such circumstances, where extra cost and compli- 
cation of the locomotive are involved, the horizontal grip 
being used along with vertical adhesion as auxiliary for 
mounting inclines, it has worked well. There can be no 
question as to the feasibility of driving by horizontal 
grip, which is for some reasons Bove, & for light rail- 
ways to any system of rack-rail ) rs In saying this, 
the writer did not refer to mountain railways for pas- 
sengers only, in which it has been well proved that the 
rack is both useful and reliable. Some engineers enter- 
tain a prejudice — this form of railway on account 
of the mistaken idea that because the vehicles are sup- 
ported at a small distance above the ground, therefore 
the railway must be unstable. It is, however, the fact 
that the centre of gravity of the vehicles is propor- 
tionately much lower than is possible in the case of 
ordinary railway rolling-stock, and therefore the ten- 
dency to oscillate or overturn is greatly reduced. In 
ordinary railway vehicles the centre of gravity is 
& considerable distance above the surface of the 
rails on which the vehicles run, and we have 
heavy vehicles on a comparatively narrow wheel-base, 
going at a high rate of speed. For smooth running on a 
straight road, the four wheels require to have accurately 

€ same diameter, and the two axles must be exactly 
parallel, whilst for rounding curves other conditions are 
required. In the one-rail plan, however, the centre of 
gravity is below the rail surface, there is only one plane 
i question, and therefore the vehicles run more steadily 
on & one-wheel track then even a bicycle does. The 
carriages are light, and there are guides to prevent any 
chance oscillation. The permanent way itself, on this 
system, is of a stable form, and with proper bracing of 

¢ standards it would be practically impossible to over- 
turn, or even to twist the road to any appreciable extent. 





One great advantage of such a line is that it is easily and 
quickly laid, and can be, if necessary, removed from one 
part of a country and utilised in another. This change 
might become necessary when traffic was developed, 
ae the construction of a heavy track for large 
vehicles. The form of the railway renders it pein 
suitable for electrical working. 

In carrying minerals from mines, this form of railway 
offers some advantages. It is cheap, and can be used in 
mountainous regions in which mines are often found, and 
as the trucks can be emptied downwards, the railway 
may be elevated over carts or wagons so that the minerals 
can be discharged into them from the trucks without 
hand labour. In tropical countries, such a railway offers 
but little resistance to sudden accumulations of water 
from heavy rains, which sometimes interfere seriously 
with the safety of embankments. It follows also that 
the entire absence of earthworks and cuttings or tunnels 
ensures for this system the absolute minimum of unpro- 
ductive outlay in construction. 

Since the year 1877 there have been several lines of a 
somewhat similar design constructed. For various 
reasons, the writer was not interested in their construc- 
tion, although he had taken some part in making the 
system known. One of these lines was erected in 
Algeria by the late M. Lartigue, a French engineer, and 
more recently a line was constructed in Ireland. One or 
two specimen lines of saddle-back railway were carried 
out in America, and it has been proposed to construct 
os continental lightning express on somewhat similar 

nes. 

A paper on ‘The Brown Hydraulic System for Under- 
ground Pumping and Haulage” had for its author Mr. 
William F. Lang, who at the outset explained that the 
Brown hydraulic system in none of its vital parts was 
altogether new or untried. The main novelty consisted in 
its adaptation to mining purposes, and possible users need 
not fear that they were pioneering or experimenting with 
an intricate and troublesome Although hitherto 
the system had not been largely adopted for mining pur- 
poses, it had long ago proved its efficiency under quite as 
trying circumstances. The hydraulic distributing valve, 
which was the most important detail of the whole plant, 
had for many years been used successfully in hydraulic 
installations on board ships of the highest class, for 
steering, hoisting, and other purposes, and had proved 
itself capable of long continuous use without serious 
deterioration. The inventor was first induced to take up 
the subject of hydraulic pumping in mines through being 
consulted on this point by the Shotts Iron Company, who 
were experiencing considerable trouble in the Burghli 
Pit, Loanhead, where they had an installation of steam- 
driven pumps for draining the mine. The main incline 
or shaft at Loanhead Colliery has an average ient of 
about 50 degrees, and a vertical depth from the surface 
of 1560ft. The water is pumped to a level about 990ft. 
above the bottom of the shaft. Three stations for steam 
pumps were formed in the shaft, each pump raising the 
water about 330ft. to the pump next above it. There 
was also another steam pump about 1000ft. from the 
bottom of the shaft, the gradient to where it was placed 
being 1 in 8. In addition to these four pumps, and adjacent 
to the pit bottom, there was a 16in. ha engine for work- 
ing the main dook. The heat radiation from cylinders and 
steam pipes, and the constant condensation taking place in 
the same, in spite of all precautions possible, had combined 
to produce a very unsatisfactory condition of affairs in 
the pit. The Shotts Iron Company turned their atten- 
tion to hydraulic pumping, &c., with the result that 
Messrs. Brown Brothers were entrusted with the erection 
of the hydraulic plant now at work there. The plant 
eventually supplied for underground operations included 
the main pump, placed at the bottom of the shaft, capable 
of raising 300 gallons of water per minute the vertical 
height of 990ft. in one stage; a hydraulic motor fitted to 
the haulage machinery, in place of the steam engine 
which was removed, the position being about 360ft. from 
the main pump; a er pump having three single- 
acting plungers, 4}in. diameter, placed about 1000ft. 
from the main pump, and another similar set of pumps 
placed about 3100ft. from mainpump. The power water 
is conveyed from a pumping engine to the pumps in 
hydraulic tubes, 4in. diameter, which diminish to tubes 
l}in. diameter for driving the last pump. The return 
main to the supply tank for the exhaust water is 4in. 
diameter. The pumping engines above ground are high- 
pressure compound and of vertical type, having steam 
cylinders 19in. and 30in. diameter by 24in. stroke, and 
the boiler pressure is 100Ib. per square inch. The pumps, 
which are of the well-known bucket-and-plunger type to 
give a continuous flow of water, are din. diameter, 
attached directly to the piston-rods of the engines, and 
capable of supplying water at 1000 lb. pressure. The 
whole machinery is fitted to a heavy cast iron bed-plate, 
and as all strains due to work being performed are self-con- 
tained no heavy foundations for the — are required. 
All pumping rams, on engines and underground pumps, 
are of gun-metal, and engines are automatically codiealied 
by special appliances which prevent racing, should a pipe 
burst or a joint give way, and which also stop the engines 
should the pressure in the power pipes rise to any extent 
on account of pumps below being stopped suddenly. 
The discharge pipes from the power pumps are also fitted 
with a bye-pass arrangement which permits of the engines 
being started free of load, and of the load being gradually 
applied whilst the engine is running. A very complete 
system of lubrication is provided, and the machinery can 
be run continuously with minimum attention. 

The author then showed how, given a sufficient supply 
of power water, at a pressure of 1000 1b., the pumps 
could be applied against a much greater head than 990ft., 
and proceeded to give details of the engines, accumulator, 
power-pumps, espécially as regards the valve arrange- 
ments, the power and return mains, &c., and closed with 
a description of the haulage motor employed at Loan- 
head. Limits of space prevent us, at this time, following 
the author into these details. 





“The South Rand Coalfield and its connection with 
the Witwatersrand Banket Formation,” by Mr. A. R. 
Sawyer, and “ Observations on some Gold-bearing Veins 
of the Coolgardie, Yilgarn, and Murchison Goldfields, 
Western Australia,” by Mr. Edward Halse, were two 
remaining papers of great length, which treated their 
respective subjects in a most exhaustive manner. They 
were, however, of purely mineralogical interest, and do 
not call for further notice at our hands. 

The excursions on Wednesday, 15th, to the Newbattle 
Colliery, one of the largest and most important collieries 
in the East of Scotland, and the deepest in Scotland ; 
also that to the Broxburn Company’s Oil Works, were 
largely attended, and much that was of great interest in 
the way of plant and novel appliances for saving labour 
and expediting work was shown to the visitors. We 
will deal briefly with these and with the other excursions 
to Niddrie and to Loanhead Collieries in another issue. 








RAILWAY ACCIDENTS IN 1896. 


THE total number of personal accidents on the railways of 
the United Kingdom reported to the Board of Trade during 
1896 amounted to 1093 persons killed, and 16,879 injured. 
These figures include all accidents of whatsoever description 
occurring on railway compauies’ properties. The number of 
ce killed in train accidents was only five, which is far 

low the average of preceding years, the average for the 
previous five years being 15. The number of passengers 
injured was 388, against 399 in 1895. Of the fifty-four train 
accidents investigated by the Board of Trade officials, six took 
place on the Glasgow and South-Western, which had a train 
mileage of 6,351,525, giving approximately one accident per 
million train miles; five on the North British, for a train 
mileage of 16,729,013, or one accident in three and a-half 
million miles run ; four on the Caledonian, with a train mile- 
age of 15,658,634, or one accident in four million miles ; 
four on the Great Eastern, with a train mileage of 
19,292,634,. or one in 43 million miles; four on 
the Great Northern for 20,921,018 miles, or one in 
5} million miles; four on the Lancashire and Yorkshire, 
with a mileage of 17,079,467, or one in 4} million miles ; 
four on the South-Eastern, with a mileage of 8,238,937, or 
one in two million miles; three on the London and North- 
Western, with the enormous train mileage of 43,303,238, or 
one in 144 million miles ; three on the Manchester, Sheffield, 
and Lincolnshire, with a train mileage of 9,667,435, or one 
in 3} million miles; three on the North-Eastern, with a 
train mileage of 28,914,339, or one in 9} million miles; two 
on the Great Northern of Ireland, with a total mileage of 
3,372,429, or one in 1} million miles ; and twoon the London, 
Brighton, and South Coast, with a total number of 9,912,867 
miles run by trains, or practically one in five million train 
miles. Of the remaining accidents, not more than one 
occurred on any one railway. 

Itissatisfactory to note that during the year, out of a total of 
eighty-nine accidents reported to the Board of Trade, not one 
was attributable to inadequate or unsuitable brake er. 
The gradual growth of the employment of continuous brakes 
has effected a wonderful improvement in this respect. Some 
ten years ago the inadequate brake power provided on our 
trains was one of the most fruitful sources of accident. 

In consequence of the observations of the inspecting officer 
who held the inquiry into the accident that occurred in the 
latter part of 1895 to a passenger train, through the breaking 
of a rail at St. Neots on the Great Northern Railway, the 
Board of Trade appointed a Departmental Committee ‘“ to 
inquire into the extent of loss of strength in steel rails during 
prolonged use on railways under varying conditions, anc to 
ascertain what steps can be taken to prevent the risk of 
accidents through such loss of strength.” The committee 
have held a number of meetings, and are carrying out a series 
of tests of selected rails, which are also subjected to chemical 
and micrographical analysis, but have not yet made their 
report to the Board of Trade. In the meantime the par- 
ticulars furnished by the companies of rails found broken are 
carefully watched with a view to suggesting if necessary the 
substitution of more suitable types of rails at the places where 
the failures have occurred. 








CATALOGUES. 


Taite, Howard, and Co., Limited, London. Pneumatic tools.— 
This is a nicely got up little catalogue devoted chiefly to the Boyer 
pneumatic tools which are becoming so largely adopted in boiler- 
making and shipbuilding establishments. Particulars and 
illustrations of hammers, drills, hoists, jacks and compressors, and 
the applications to which they may put, are admirably shown by 
half-tone reproductions of excellent wash drawing. 

The Conduit and Insulation Company, Limited, London.—Tlus- 
trated price list of steel-armoured insulating conduit and 
accessories, 

Bell’s Asbestos Company, Limited, Southwark, S.E.—Pamphlet 
devoted so the description and illustration of the new “Argus” 
non-conducting covering made from asbestos wool. 








TRADE AND BUSINESS ANNOUNCEMENTS.—The offices of the 
British Electric Traction Company, Limited, will be at Doning- 
ton House, Norfolk-street, Strand, W.C., on and after the % 
inst.—Messrs. J. and H. Gwynne, Limited, of 89, Cannon-street, 
announce that on and after the 20th of September, 1897, their City 
offices will be removed to 64, Cannon-street, E.C.—Messrs. Edward 
Humphries and Co., Limited, Atlas Works, Pershore, have just 
received advice from the National and International Agricultural 
Exhibition now being held at The Hague that they have taken first 
7 medal—for their improved and patented oil engine.— 

r. D. M. F. Gaskin, M. Inst. C.E., has commenced private 
a at Cel ee. Lord-street, Liverpool.—On the 

th inst, Messrs. Galle ip and Co., makers of chemical and 
assay apparatus, &c., will remove from their present offices in 
Cross-street, Finsbury, to more commodious premises at Nos. 19 
and 21, Sun-street, sag ON Oe oy steel pontoon belonging 
to Smith’s Dock Co,, Limited, North Shields, which has been at 
work over five years, was lifted the other day on their new pontoon 
dock for examination. Wailes, Dove, and Co.’s patent 
‘* Bitumastic” enamel, which was applied to the internal surfaces 
six years ago, was found, we are informed, to be perfectly intact— 
the same as when applied—and the surfaces securely protected 

inst corrosion, much to the satisfaction of the directors. It is 
stated that this is a record performance of any anti-corrosive enamel, 


| and should be of interest to all marine engineering experts, giving 
‘them a means of permanently protecting such vital parts c steel 


mtoons or vessels,—The new London office of the Lan 

Patent Belting and Hose Company of Manchester, is located in 
roximity to Cannon-street Station, on ground floor to Suffolk 
ouse with side entrance in Soffolk-lane, 
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G@HIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 


No, II, 


AttHouGH most of the examples we have given of 
the shipbuilder’s art in the sixteenth and two following 
centuries have been of vessels built at Woolwich dock- 
yard, it must not from this be concluded that nothing 
worthy of note was done in the same time at the Dept- 
ford yard and the private yardsin its neighbourhood. On 
the contrary, Deptford as a shipbuilding town has had a 
most interesting history; for from its royal dockyard, 
dvring the three and a-half centuries of its existence, 
were sent forth some of the most celebrated ships of the 
British Navy, which helped to’add to its renown ; and it 





will ever be identified with the fitting out of some of the 


have something to record later on. Of those built in 
“ private” yards at Deptford—of which there were many 
notable ones in the town—during the seventeenth and 
eighteenth centuries, there is no authentic record; but 
we have it on good authority that shipbuilding there was 
a flourishing and lucrative business, more especially after 
the Proclamation of Peace in 1783 between England and 
the twelve American States that had declared their inde- 
pendence. 

During the eight years that war was carried on between 
the mother country and the colonists, the shipyards at 
home had been fairly well employed, but with the peace 
came a rapid improvement, encouraging many to apply 
themselves to a trade upon which the prosperity of the 
country so much depended. The effect of the peace upon 
the vitality of the! shipping trade was shown by the 





<< 
the last great sea fight in which the ships of the En lish 
Navy were engaged, many of them having been built ; 
Woolwich and Deptford dockyards. ss 

Of the final disposition of the first Napoleon by cl 

exile at St. Helena our readers do not require to be told, 
but it is a matter of history for them to remember th t 
during our struggle with the French, the Americans 
although then an independent nation, were in no a : 
friendly to this country, our exercise of the right of 
search of ships under a neutral flag—which had bee 
forced upon us by the Berlin decree—being strenuously 
opposed by them. This, with other differences, cakat 
nated in 1812 in a declaration of war against us. The 
British Government, now freed by Nelson’s victories from 
danger in European waters, found itself hard pressed by the 
large American 40-gun frigates such as the Chesapeake, go 
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Fig. 6—H.M.S “LEANDER” 50 GUNS, BUILT AT BLACKWALL YARD, 1813 


most notable expeditions ever undertaken as voyages of | 
discovery, such as those of Drake, Frobisher, Raleigh, 
Cook, Vancouver, and others, 

The dockyard ultimately became so enlarged as to 
occupy some thirty acres in extent, and included wet and 
dry docks, building slips for ships of the line, &c., a mast- 
house and mast-ponds, with other accessories. In time 
of war the yard found employment for about 1500 men, 
half of whom were skilled workmen and the remainder 
labourers. It is also famous as the place wherein Peter 
the Great of Russia worked as an ordinary ship carpenter. 
Being desirous of acquiring a knowledge of “ laying off” 
the lines of ships and the method of obtaining the 
moulds” for their framing, this notable man determined 
to descend from his throne for a while, and seek the 
information he desired in countries that were famed for 
their shipbuilding. Having arranged for the government 
of his country in his absence, he first made his way to 
Amsterdam, at that time a most flourishing commercial 
city and seaport, and entered himself as a common car- 
penter in one of its principal dockyards, labouring and | 
living like an ordinary workman. From Amsterdam he | 
came to England, and for some time worked in Deptford 




















Fig. 5 


dockyard, residing with his attendants at Sayes Court, | 
near the yard, at that period a most delightful abode, | 
surrounded by its own extensive pleasure gardens, and 

belonging to the famous John Evelyn, the contemporary | 
of Samuel Pepys. Sayes Court gardens have long since | 
been covered with bricks and mortar, and the mansion, | 
being in what is now a poor and densely-populated | 
neighbourhood, has since the Czar Peter’s time served | 
the purpose of a workhouse and an emigration depot, 
and has just lately been converted into a technical school 
for the district. 

Of the many famous ships built at the Deptford yard 
prior to the birth of Queen Victoria may be mentioned 
the four—the Royal Charles, Royal Oak, James, and 
London, captured by the Dutch when they sailed up the 
Medway; the Stirling Castle, of 70 guns, lost on the 
Goodwins during the great storm in November, 1703, 
when only 70 out of a crew of 276 were saved, and 
others whose names have lately been made familiar to 
us, such as the Grafton, Magnificent, Royal Oak, Galatea, 
Pegasus, Albion, Goliath, &c. In fact vessels of all rates, 
from the 10-gun brig to the 120-gun first-rate battleship, 
were constructed at this yard, the greater part of the 
earlier built vessels being designed by members of the 
Pett family. Of the more important ships built there 
during the first thirty years of the Victorian era we shall 





‘country in the early years of the nineteenth century. The 





increase made in the seven years between 1783 and 1790; | 
the number of British ships in the latter year being | 
15,015 of 1,460,825 tons, with 112,556 seamen, or more | 
than double what it was at the conclusion of the war. | 
This marked progress was sustained, as the record shows | 
that in 1799 the number of ships belonging to the | 
United Kingdom and Colonies had increased to 17,879 of | 
1,752,815 tons, manned by 135,237 seamen; the number | 
of ships built in that year alone being 858 of 98,044 tons. | 
With the exception of warships, very few of the| 
merchant vessels built up to the end of the eighteenth | 
century were over 130ft. in length, or more than 300 tons | 
builders measurement. On the other hand every | 
sovereign from Henry VIII. downwards has striven to | 


well remembered from the action in which she was 
signally beaten by the lighter armed English frigate 
Shannon. To meet this difficulty, orders were given for 
the rapid construction of forty fir frigates, ranging from 
thirty-eight to fifty guns, popularly known as the “ Forty 
Thieves.” In Fig. 6 we give an illustration of one 
of ten of these frigates—taken from her model—the 
Leander, of 50 guns and 1571 tons measurement, built 
at Blackwall yard in 1813 by the noted firm of Wigrams 
and Green. These were the last ships built for the 
Government in connection with the great naval wars of 
the early part of this century. These wars, together 
with those in which our armies were engaged on the 
European Continent, raised the English National Debt 
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Fig. 7—THE ‘‘ARCHIMEDES” AT SEA, 1839 


rival and surpass all other naval powers in the number, 
size, strength, and excellence of his ships of war. 

Now, to enable the reader to appreciate at its true value 
the marvellous progress made in shipping, shipbuilding, 
and its allied arts in the Victorian era, it will be well to 
pause for a moment to consider the general state of the 


first fifteen were taken up with a war, engaged in to sustain 
the liberties of Europe against the ambition of one of 
the greatest military tyrants the world had ever seen. 
During these years the Navy of England encountered and 
signally defeated her enemies on the ocean in the ever- 
memorable battles of Copenhagen and Trafalgar. By 
the victory in the Bay of Trafalgar the French ny was 





nearly annihilated, and England rescued from all chance 
of the long-threatened invasion by Napoleon. This was 


to nearly £900,000,000, and were succeeded by much 
distress—the English quartern loaf having reached the 
famine price of 1s. 10}d.—and languishing trade conse- 

uent on the exhaustion of the continental nations and 
their inability to purchase English goods. ; 

So much for the social, commercial, and financial state 
of the country in the early years of the century. Educa- 
tionally, as far as the artisan and labouring classes were 
concerned, the nation was very far behind, there being 
nothing better within the reach of the masses than the 
Horn-book and the dame’s school. The scientist was 
looked upon as a crank, or enthusiast; the rule-of-thumb 
being the measure of ability. 

The means in use for the conveyance of passengers uP 
and down the Thames, from London to Gravesend an 
the intermediate landings, at this time were very meagre, 
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being nothin 
a Poon as tilt” boats, a sketch of one of which 
we give in Fig. 5; they were a deckless craft without 
shelter of any kind, and took four or more tides to com- 


te the passage. j 
pet pedbntec but still very uncomfortable boat, which 


| nation almost at the very commencement of amass 
| navigation. 
The first vessel plying for hire on the Thames was a 


those that followed it from 1815 onwards, but in 1818, | 


better for the purpose than what | was, it would appear, a matter for experimental determi- Navy, and two years later they were substituted for sail- 


ing packets ; and although ocean steam navigation could 
hardly be said to be then existent, attention was being 
directed to the route to India, for a pioneer steamer, fitly 


These were in time replaced by a/ paddle boat with outside wheels, and so were most of | named the Enterprise, was started in this year—1825—on 


a voyage to Calcutta, which she successfully accomplished ; 


although decked over, necessitated the huddling together Messrs. Maudslay, of Lambeth, engined a boat intended | this vessel was 500 tons measurement, and had engines 


of the passengers in a low cabin, and kept them six or 
seven houra on the water, often landing them at either 
Woolwich, Blackwall, or Greenwich, leaving them to find 
their way back to the City as best they could. Such were 
the then existing facilities for passenger traffic on the 
ames. 
tithe traffic was, however, shortly destined to undergo 
a complete change in the manner in which it 
was to be carried on. Notwithstanding the 
poor opinion generally entertained at this time 
of the sayings and doings of the few real 
engineers there were emong the people, yet 
these had been for some years working at the 
problem of the application of steam as a motive 
ower, both ashore and afloat; for it is particu- 
larly worth noting that until vaporised water or 
steam was, as it were, harnessed to an engine 
and made to do work, no advance in locomo- 
tion had been made since the time when man 
tamed the camel and the horse, and made thein 
subservient to his will. 

More or less perfect steam engines were in 
existence and at work in the earliest years of 
this century, but no marked a in 
the application of steam to transit by water 
took place until shortly before the birth of 
(Jueen Victoria. Marine engineering was up to 
then almost unknown either as an art or even— 
like shipbuilding—a “mystery.” The year 1815 
was, however, fated to be historically remark- 
able; for in it, through the decisive battle fought 
at Waterloo, the general peace of Europe was 
assured for many years to come; the shipping 
industry was enlarged by the abandonment of 
the charter granted to the East India Company 
in 1600, thus throwing open the trade to India, 
and the first vessel propelled by steam power 
to ply for hire, was in this year put on the river 
Thames, the brief particulars we have in refer- 
ence to which we will give later on. 

As steamboats began to increase in numbers, 
even in the short interval between the time of 
putting the first one on the Thames in 1815 
and the birth of Queen Victoria in 1819, it 
should be here recorded that at the former date, 
although there were several noted shipbuilding 
firms in existence on the river, there was not 
to our knowledge more than one engineering 
firm that had turned attention to the appli- 
cation of the steam engine to the propulsion 
of ships; this firm being the founders of the 
one now known as Messrs. Maudslay, Sons, 
and Field, of Lambeth. 

In 1819 commercial steamers had increased to 32 
vessels of a total tonnage of 6657 tons, and in 1836 to 
600 vessels of 67,969 tons; but within two to three 
years prior to the latter date the shipping industry of 
the country had been in a very depressed condition, so 
much so that all directly interested in it petitioned the 
Government to appoint an experienced nautical com- 
mittee to look into the matter. 

In 1836 a Royal Commission was appointed to look into 
the whole subject and re- 
port, the outcome being 
thet a Bill embracing all 
the proposals of the Com- 
mittee was brought in in 
1837, but was opposed and 
rejected by the Board of 
Trade. The shipping in- 
terest being in such poor 
case reacted on the ship- 
building industry and 
caused the closing of many 
shipyards, the foreign 
competition, through the 
cheapness and unlimited 
supply of home-grown 
timber, being so great that 
finer and cheaper ships 
could be produced abroad 
than in England. There 
is also little doubt that, 
although more than half 
a century intervenes, a 
strike in those early days 
had the same effect on 
our shipbuilding industry 
—causing orders to go 
abroad—as it would have 
at the present time. It 
may not be known to 
many now living that the 
first great shipwrights’ 
strike on the Thames 
took place in 1830, and 
that it was of such long continuance that grass actually 
grew on the building slips in the shipyards, and what 
little work was done in them was performed by the 
foremen and shipwright apprentices. History seems to 
be repeating itself just now in the case of the engineers. 

In the application of a new motive power to a new 
purpose, there is usually a good deal of experimenting 
with different arrangements of the mechanism to transmit 
and utilise it. In no case has this been more evident 
than in the application of steam to the propulsion of 
ships. The propelling agent first used was the simple 
wheel with radial paddles or floats, but whether this 
would be best applied at the sides, internally or ex- 

ternally, or at the stern of the vessel to be propelled, 





for Thames passenger traffic, called the London Engineer, | 
an outside view of which we give in Fig. 8. In this vessel | 
the propeller or paddle wheel was placed centrally in the in- | 
side of the hull, the paddle race, or space in which the | 
wheel revolves, being cut out of the middle of the boat, | 
and the wheel hung in it and boxed over, the sides of the 

' covering-in forming the channel forward and aft of the 








wheel for the influx and efflux of the water. The pro- 
peller was an ordinary eight-armed wheel, with radial 
floats, fixed on a shaft driven by a pair of single-cylinder 
bell crank lever engines, supplied with steam by flue 
boilers, the general arrangement of. which in the vessel 
we shall illustrate in our next article. The boiler sup- 
plying the engines with steam was of the common flue 
type, worked at a pressure of from 3} lb. to 4 Ib. on the 
square inch above the atmosphere; the vessel was built 





Fig. 8—-THE LONDON ENGINEER 


of wood, was 315 tons builders’ measurement, and her | 
engines were 120-horse power. She ran between London | 
and Margate. 

In the interval between putting the first steamboat on 
the Thames in 1815 and the time of the great shipwright 
strike in 1830, the number and size of steamers had 
notably increased on our rivers. In 1818 fifty-six boats 
were plying in the United Kingdom, nine of which were 
running on the Thames. Passenger traffic was established 
between London and Gravesend and Margate seawards, 
and up-river boats—above London Bridge—were running 
as high as Richmond. In 1821 27,000 persens landed at 
Gravesend alone in the course of that year. 

In 1828 steam vessels were introduced into the British 


| 





of 240-horse power, fitted by Messrs. Maudslay, of 
Lambeth. 

With the increase in the number of steamers there was 
necessarily additional firms of engine builders turning 
their attention to marine engineering. Of those so occu- 
pied was that now known as Messrs. John Penn and 
Sons, of Greenwich, the founder of the firm (Mr. John 
Penn) having established himself in business in 
that town as a millwright and engineer in 1799. 

The first marine engine made at his works 
was that for the steamer Ipswich in 1825, fol- 
lowed by the Suffolk, built to run between 
London and Ipswich and up the Orwell. These 
engines, ‘antes with all that had been fitted 
by the Messrs. Maudslay and others up to this 
time, were those known as side-lever engines. 
their distinguishing feature being that of an 
ordinary beam land engine, with the beam and 
crank shaft inverted. 

Unlike his American contemporary, who 
transferred the overhead beam pumping engine 
bodily on board ship, the British marine engineer 
in adapting the same type of engine to ship pro- 
pulsion, kept his rocking beam as low as possible 
in the vessel, and worked from it up to the 
paddle-wheel shaft, thereby keeping his machi- 
nery compact and below deck, and preventing 
the racking strains on the vessel incident to the 
working of a ponderous beam many feet above 
the deck level. 

Although our Scotch fellow-countrymen have 
the right of priority of putting the first steam- 
propelled boat—the Comet—afloat, yet we think 
Deptford-on-Thames may fairly claim to be the 
cradle of steam navigation, as it was in that 
town, a very short time after the Comet’s first 
run on the Clyde, that a steamship company 
was formed, a well-known London shipowner 
having in 1822 had a small steam vessel built 
at He say and induced a few moneyed men 
of influence to join him and form a company, 
which was afterwards enlarged and incorporated 
in 1824, and became known as the General 
Steam Navigation Company, which is still in 
existence, and is probably the oldest steamship 
company in the world. Later on we hope to 
give examples of some of their early and later 
vessels. 

While on the subject of “ first” steamboats, 
and at this distance of time from their advent, 
it may interest and possibly amuse our readers 
to know the opinion held by the old Scotch 
sailing masters of the early days on the intru- 


| sion of steamboats upon what they considered their own 
| special domain. One Dougal Jamson, a skipper of the 


time, was sorely perplexed about the Comet. Whenever 
it happened to pass his slow-going sloop, he invariably 
“piped all hands”—a man and a boy—and bade them 
‘‘ kneel doon and thank God that ye sail wi’ the Almichty’s 
ain win’, and no’ wi’ the deevil’s sunfire an’ brimstane, 
like that spluttering thing there.” Possibly some Scotch 
skippers in these days of Atlantic ‘‘ greyhounds” hold a 
different opinion. 

From 1825 up to the 
accession of Queen Vic- 
toria in 1837, marine en- 
gineering and steam navi- 
gation made rapid strides, 
although many of the 
coasting vessels were old 
ships with bluff bows, 
into which engines had 
been fitted, so were little 
adapted for speed. Be- 
tween the dates just men- 
tioned a considerable 
number of vessels in the 
British Navy were fitted 
with engines ranging from 
200 to 450-horse power, 
all of them of the side 
lever type, and having 
flue boilers worked at a 
pressure of steam of 3 Ib. 
to 4 lb. per square inch. 

As in the year 1837 we 
enter upon the Victorian 
era, one in which the pro- 
gress in shipping, ship- 
building, and marine engi- 
neering has been quite 
phenomenal, we shall 
record the advancement 
made in these industries 
in “decades,” for ease of 
future reference by our 
readers who are interested in historical facts. 


THE FIRST DECADE OF THE ERA—1837 To 1847. 


The country being happily at peace on the accession 
of Queen Victoria, the leaders of industry were enabled 
to give attention to the requirements of commerce, which 
among other things looked especially for the safe and 
quick transit of merchandise to and from the trading ports 
of the world. To this end it was requisite that as much 
cargo as could be carried in safety by all ships should be 
gotinto them. To effect this it was necessary that the 
space occupied by a steamship’s propelling machinery 
should be kept as small as the exigencies of its propor 
working and attention required. 
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Now the marine engine most commonly in use at this 
time was the side lever, with flue boilers as steam genera- 
tors, a type which occupied a very large space in the 
most valuable—so far as cargo carrying was concerned— 
part of the ship. This fact caused the casting about 
among marine engineers for a type of engine and boiler 
which should be equally as powerful, but would occupy 
much less space in the ship. 

Something different in the direction of a propel- 
ling agent from the cumbersome paddle - wheel in 
sea-going ships was also wished for, and, as in many 
other matters, the want was no sooner experienced 
than men set their minds to supplying it. But in this 
case the needed instrument of propulsion came from 
@ quite unexpected quarter, and as its introduction and 


| 


| for one of the engine. 
| made to suit the shape of the vessel. 


sisted of two-cylinders, each 3ft. diameter, and 3ft. piston 
stroke, placed on the middle line of the ship, the gearing 
or wheel-work for speeding up the propeller shaft being 
two toothed wheels and two pinions, as shown in sketch. 
The propeller shaft was attached to the lowest pinion 
shaft, which passed under the cabin floor and through a 
stuffing-box in the inner sternpost to the propeller. The 
—e which was 5ft. diameter and 8ft. long, was 
made of plates of iron secured to iron arms keyed to the 
propeller shaft, which made five and a-half revolutions 
The boiler was low-pressure 
The weight of 





| the whole of the machinery, boiler, &c., was 64 tons 
| 8 cwé., and when in place in the vessel gave her an im- 
mersed section of 140 square feet. 


Her engines, pro- 
























































Fig. 8—SECTION AND PLAN OF “ ARCHIMEDES,” SHOWING MACHINERY 


successful trials were eventually the means of completely 
altering the then existing type of marine engines, we will 
tecord the facts concerning it at the date of its invention 
and practical testing, in preference to relating them later 
on in the era. 

The invention referred to is the now well-known screw 
propeller, its inventor being a Mr. F. P. Smith, a farmer 
at Hendon, in Middlesex. His attention was first directed 


| peller, &c., were made and fitted by the since well-known 
| firm of Messrs. J. and G. Rennie. 


The Archimedes, after several highly successful trials 


|on the Thames in the spring, on the 15th May, 1839, 
| proceeded to sea for a run to Portsmouth, which place 
|she reached from Gravesend against wind and tide 
jin twenty hours. 
la new boiler was fitted to her, she was at the 


On returning to London, where 


to the subject of screw propulsion in 1835, he having then | request of the Dutch Government sent to the Texel, but on 
constructed a model boat fitted with a wooden screw, and | the way out broke the crank of one of her engines. When 
tried it in a pond on his farm at Hendon. The results | returned she underwent a complete repair at the hands 
obtained were so satisfactory that Mr. Smith and his | of Messrs. Miller, Ravenhill, and Co., her screw being 


friends constructed a boat of six tons burden, with engines 
of about 6-horse power, driving a wooden screw of two 
convolutions. This boat was in operation on the 
Paddington Canal, and continued to ply there till 
September, 1837. 


| altered by dividing it into two half turns—instead of one 
| whole one—which, placed on opposite sides of the shaft, 
| made it a double-threaded screw of half a convolution. 


In the spring of 1840 the renovated vessel, after under- 


| going some highly successful trials under Admiralty in- 
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Fig. 9-H.M. LINE OF BATTLE SHIP QUEEN, 1839 


In one of its trips the propeller fouled some floating 
object, breaking away about half of its length, when it 
was found that the speed of the boat increased consider- 
ably, and realised a better performance than before. A 
new screw with only a single turn was subsequently fitted, 
from which very satisfactory results were obtained. 

These experimental trials having, however, been carried 
out in smooth water, Mr. Smith took his boat tosea. At 
the end of September, 1837, he proceeded with it from 
Blackwall to Gravesend; and from thence went on to 


Ramsgate, and subsequently to Dover. From Dover he | 


proceeded to Folkestone, and from there to Hythe; the | 
distance between these two last places—five miles—being | 
covered in three quarters of an hour. The boat after- | 
wards returned to London in weather so boisterous and 
stormy, that it was deemed unsafe for so small a boat to 
put to sea. Two trials of this little vessel were then | 
made under Admiralty inspection, and were considered | 
highly satisfactory. 
Before deciding on the adoption of the new propeller, 
however, if was considered desirable that a trial should be 
made with a vessel of at least 200 tons. Mr. Smith and 
his friends thereupon concluded to build such a vessel. 
She was laid down in Mr. Wynn’s yard at Millwall, in 
the spring of 1838, and launched in October of the same 
year. In Fig. 7 we give a view of the vessel at sea, and 
in Fig. 8 a section of the ship, showing the arrange- 
ment of her propelling machinery. The dimensions 
of this vessel, which was named the Archimedes, were :— 
Length between perpendiculars, 107ft.; over all, 125ft. ; 
beam, 22ft. 6in.; depth of hold, 13ft. The engine con- 








spection at Dover, at their conclusion made the circum- 
navigation of Great Britain, visiting by the way every 
important seaport, and thus affording all who were in- 
terested in shipping an opportunity of making themselves 
acquainted with the new mode of navigation. As this 
noteworthy voyage of the Archimedes—which commenced 
in May—is well worthy of record, we are glad to be 
able to give our readers the detailed particulars of it, 
which we do in the following tabulated form :—Taking the 
Nore as her point of departure, she first goes from the 


Miles h m 
Nore to Portsmouth .. ... .. .. .. 165 in 21 5 
Portsmouth-toSouthampton... .. .. 15,, 2 0 
Southampton to Portsmouth... ... .. %15,, 2 0 
Portsmouth to Piymouth .. .. ... ... 1380 ,, 16 5 
Plymouth to Falmouth... .. ... ... .. 40 ,, 441 
Falmouth to Bristol ... ... ... ... ... 190 ,, 23 50 
Bielaial 0 TMG 05 oe scence ue! ar. 00 gp Oe 
Tenby to Pembroke .. ... ... ... ... 30 ,, 2 45 
Pembroke to Liverpool... ... ... ... ... 200 ,, 19 30 
—— to Douglas wa) Uehk 2 wei cawb \. taa aa 
DouglastoGreenock .. ... ... ... ... 185 ,, 15 30 
Greenock to Campbeltown ... Say nude a 
Campbeltown to Fort William 132 ,, 13 10 


*Fort William to Inverness torouzh Cale- 


aT 

Thus the vessel sailed 1772 miles in 210 hours, or an 
average of 8} per hour in all weathers. She answered 
her helm admirably and turned in little more than he 
own length. She arrived at Blackwall on J uly 7th, 1849, 
at 8.30 p.m., from Hull in 29 hours, it blowing a gale dead 
ahead with a heavy sea for the last 24. A much lar er 
and more powerful paddle steamer—the Monarch- Toft 
Hull 1} hours later than the Archimedes, and took 34 
hours on the passage under the same conditions of wind 
and sea, 

After her return to London from Hull, the Archimedes 
made several very successful over-sea voyages, leavin 
everywhere the impression that she had succeeded is 
proving that a vessel could be efficiently propelled bya 
screw. She was later on lent to Mr. I. K. Brunel, who 
carried out various experiments with her at Bristo] With 
different forms of screws, and it was through the very 
satisfactory results attained at them that the Creat 
Britain steamship, originally intended for propulsion by 
paddles, was altered to adapt her for the reception of a 
screw. 

As the invention of Mr. I’, P. Smith, farmer, of Hendon 
eventuated in the practical realisation of ship propulsion 
by means of the screw propeller, and marked an. impor. 
tant epoch in the maritime and commercial history of 
this country, we have pleasure in being able to reproduce 
a portrait of this remarkable man from a photograph 
taken of him some years ago. 

There being every indication at the commencement of 
Queen Victoria’s reign that our future warships would be 
all steam propelled, and that so long as wood continued 
to be the principal material used in their construction jt 
would be impossible greatly to increase their size, as the 
strains incident to their working and rolling in rough 
water could not be provided against, there was every 
probability of the type of ship then in vogue dying out 
in the very near future; and as this result has been 
realised for some considerable time we give in Fig 9a 
representation—from her model—of her Majesty’s line 
of battle ship Queen of 110 guns, built in 1839, as a 
specimen of the great beauty and perfection in design to 
which this class of ship had attained. 

The dimensions of this magnificent vessel as first built 
were :—Length between perpendiculars 204ft. 2tin., 
breadth extreme, 60ft. jin., depth in hold 23ft. 9in., 
tonnage 3104 B.O.M. Her guns consisted principally of 
68 and 32-pounder muzzle-loaders, and she had a com- 
lement of 950 officers and men. In 1858 she was 
engthened at Sheerness, and at the same time fitted with 
a screw propeller driven by engines of 2280 indicated 
horse-power supplied by Messrs. Maudslay, Sons, and 
Field. She was eventually broken up at Rotherhithe. 

Our readers will have noted a misprint of ‘‘ Greenwich” 
for ‘‘ Woolwich,” in the title of our first illustration on 
page 224 of our issue of September 3rd. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TECHNICAL EDUCATION, 


Sir,—I belong to one of the Jower forms of organic life ; I am, 
in fact, a professor of applied science. For some years you have 
been engaged in the congenial occupation of hanging, drawing, 
and quartering, without trial, the genus in which I am classed. | 
see that in THE ENGINEER, No, 2177, page 280, you have at last 
placed the — round the neck of the particular species to which 
[ have the misfortune to belong, viz., metallurgists. Before tho 
white cap and the lever are drawn, it is, I iment, etiquette 
to ask criminals if they have anything to say. Therefore, ‘Av, 
Cwsar Imperator, morituri te salutant,” confidently claiming this 
cight ; and no doubt you will be prepared to allow plain speakirg 
from men in extremis, 

In the past you have mainly poured the vials of your unmeasured 
contempt on professors of engineering. It is beyond my proviace 
or capabilities to express any opinion as to how far your strictures 
have been deserved. But in your bitter article on Messrs, Taylor, 
Taylor and Hobson’s scheme of technical education you point your 
moral and adorn your tale with sneers at professors of metallurgy, 
and then very unwisely proceed to make certain specific statements 
having reference to their ignorance of the nature of wrought iron. 
Upon this portion of your article I venture to join issue with you, 
and can only correctly describe your statements as the quinteszenco 
ofinaccuracy. You say, ‘‘A very large number know, further- 
more, that sulphur renders iron red-short, and phosphorus makes 
it cold-short. The professor of metallurgy, the chemist, the 
natural philosopher cannot tell the smith more than this. They 
have not—no one on earth has—the least notion why minute per- 
centages of sulphur and phosphorus affect iron in this way.” 

You are presumably speaking of wrought iron, and therefore it 
is quite true that the people you specify do not know why minute 
percentages of phosphorus affect iron in this way, for the very 
simple reason that they do not so affect it. The finest cable and 
axle irons manufactured in this country usually contain not 
‘* minute percentages,” but about 0°2 per cent. of phosphorus. 
Sach iron does not exhibit cold-shortness for well-known reasons. 
It is also known why a mild steel axle containing the same amount 
of phosphorus would be almost as brittle as glass. If your asser- 
tion that no earthly being knows why sulphur makes iron red- 
short be true, the only logical conclusion to which one can come is 
that modern iron and steel metallurgists are of celestial or other 
origin, because they are certainly well aware why sulphur makes 
iron red-short. _If you, Sir, before making such sweeping asser- 
tions, had followed the researches ‘on the nature of iron and steel 
which have been published during the last few years, you would 
have known that it has been clearly demonstrated, both thermally 
and micrographically, that sulphur exists in iron as a sulphide of 
that metal: that when present in excessive quantity the sulphide 
is found in the form of a cement, enveloping the iron grains, and 
thus destroying their continuity, and producing cold-shortness. 
Moreover, this cement liquefies at a full red heat; hence during 
forging the mass crumbles to fragments, in spite of the fact that 
the individual grains of iron are ductile per se, ain, with 
reference to your remarks about molecules. The revelations of the 
microscope have during the past five yeara proved to the satisfac- 
tion of practical metallurgists that the mechanical properties of 
metal exhibiting abnormal behaviour depend, not on its molecular 
architecture, but upon its crystalline structure. The result of 
these discoveries is that micrographic analysis is already being 
applied technically, and that the technologists of this country are 
very far from = so ignorant of the nature of metals as you 
assert in your article, 

Before entering academic life I had the good fortune to possess 





donian Canal... _... 0 ,, 14 30 
Inverness to Aberdeen... ... ... ... ... 124 ,, 18 45 
Abepdeen $0 100... 65a ie ae ee EE ge 
LeithtoTynemouth .. .. ... ... ... 104 ,,13 9 
TynemouthtoHoll .. ... ... ... ... 188 ,, 15 56 

1772 216 25 
Less detention... ... 0... 0... ws 6 25 
* Had to pass through about 20 locks, 210 0 


a dozen —_ of practical works’ experience, and therefore with 
many of the views on technical education put forward in THE 
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—— 
ENGINEER I most heartily agree. If you had taken the trouble to 

refully investigate the matter, you would have ascertained the 
fact that technical institutions exist in which your ideas on the 
subject have long been carried out practically, : 

Your object in “‘slating” professors of technology is no doubt 

good one, but when men spending the best years of their 
Seat in making tedious r h or which they receive no 

guuniary remuneration—are constantly confronted with the acrid 
neers of a powerful scientific journal, they are not much 
encouraged to let their results go beyond their own students, 
especially when the editor of such a journal completely ignores, or 
js ignorant of, their published memoirs, and asserts that the 
knowledge they have won so hardly does not exist, 

In carrying out your campaign, which is capable of resulting in 
great good, you are most unjustly tarring every one connected 
with technical colleges with the eame brush, and so injuring the 
status and discounting the efforts of the very men most likely to 
carry your views into practical effect. In thus unconsciously 
retarding the progress of sound technical education you incur a 
heavy responsibility, and probably do mischief which will be felt 
by the country for a generation. 

May I call your attention to a remarkable paradox! The pro- 
fessor of applied science is at present between two fires. He is 
despised by the pure scientist because he possesses practical 
knowledge, and is regarded by the rule-of-thumb man with con- 
tempt because of his scientific attainments. Still he survives, a 
fact pointing to the existence of a large number of people whose 
jadgment is more accurate than that either of the ultra-scientist, 
who holds that knowledge applied is knowledge degraded, or of 
the aggressively practical man who thinks, or pretends to think, that 
‘all he don’t know isn’t knowledge.” J. 0. ARNOLD, 

Professor of Metallurgy, 
University College, Sheffield. 





tor 


Soptember 18th, 


|We have much pleasure in publishing Professor Arnold’s 
incisive letter, and trust that it may be, if tho first, certainly 
not the last that we shall receive from him. We even dare to 
hope that he will see fit to give his answer to the question which 
we have so often asked—namely, what is the pecuniary value of 
technical education as imparted in the present day to the average 
artisan! We are encouraged in this hope because we have been 
fortanate enough to express some views with which our correspon- 
dent can ‘‘ heartily agree.” Coming to particulars, we find that we 
have manifested ignorance by using the word ‘‘minute” per- 
centage of phosphorus. We ought to have made it clear that 
notbing less than 0°5 per cent. will do harm to wrought iron, 
a'though very minute percentages will ruin steel. Hcwever, we 
have nothing to retract as regards sulphur, since, according to 
eminent cnthivitien, (2 per cent. will render iron red-short and 
‘04 per cont, will make it useless—percentages which we are 
justified in calling minute. Professor Arnold’s modesty has pre- 
yented him from stating that the sulphide cement explanation 
of red-shortnees which he advances originated with him, and, we 
may add, has not yet been universally accepted by metallurgists 
as correct. We apolegise for not — in the course of the 
article criticised that Professor Arnold had advanced this explana- 
tion. After all, perhaps it would have appeared in the light of a 
digression, and so somewhat out of place. May we venture to 
add the expression of a hope that further acquaintance with THs 
ENGINEER will lead him to believe that it is not quite so unjust, 
unfair, or malevolent as for the moment he seems to believe that 
it is —Ep, ENGINEER. | 





Sin,—We are sorry if our last letter led you to suppose that we 
were unwilling to explain or discuss our views oh technical educa- 
tion for workmen. You have given your authority to a long 
leader on the subject, and, as we promised in our last letter, we 
are ready to take part in the discussion which you raise. _ 

But, first, let us say that we are perfectly in pasa 3 with the 
spirit of much that you say, instead of being completely opposed 
to it, as you imagine. Wo agree with yoa that technical education 
for workmen is of little value unless it assists a workman to 
become a better workman, by which we mean making him capable 
of producing a better quantity or quality of work, or both, to the 
benefit of himself and his employer and the community which 
they serve. In this sense its true aim is what we understand you 
to call a commercial aim, As you have not mentioned it, we 
suppose it is not y to ider at present how this benefit 
is ultimately shared by these three parties. This question would 
settle itself naturally, and we take it that the main question you 
raise is this—whether any technical school, as an auxiliary to the 
experience and practice of the ordinary workshop, can do any- 
thing in helping workmen to become better workmen. 

Now you are mistaken in supposing that we defend what is 

} derstood in this country as technical education, for 
we agree with you entirely in saying that much which is offered 
under the rame of technical education is practically worthless, 

We agree with you also that a “‘ brickie” will hardly be made a 
better ‘* brickie” by giving him a knowledge of chemistry, nor are 
we proposing to teach drapers navigation. If you will read our 
first letter, you will see that we find fault with the current tech- 
nical education offered to the ordinary engineering workman, 
because we believe it to be, if not to this ridiculous extent, very 
wide of its proper mark. We are entirely at one with you when 
= say that the process of making a weld ‘‘ can be better taught 

y a competent smith in the ordinary routine of the forge than by 
a professor with a blackboard and a stick of chalk.” We know 
that a great deal of teachirg in our technical schools has been of 
this character, the teachers themselves having little practical 
acquaintance with the things of which they have tried to explain 
the principles. We believe also that the fact has been far too 
much overlooked that it is the habit of workmen to acquire know- 
ledge through the eye by seeing things, rather than by hearing 
them spoken of, 

But we regard it as inevitable that an extensive system of tech- 
nical education, such as bas sprang up so recently in this country, 
should at first have such defects as these ; and our modest effort, 
which you criticise so severely, is only an effort to improve our 
technical education in the direction in which, as you say, it needs 
improvement. 

Permit us here to say that your views as to the position we hold 
and the right of experience we have in speaking of this matter 
are based on a misapprehension, You say we are not engineers. 
This is a mistake. The writer was trained as an engineer 
before becoming a scientific instrument maker, We used to style 
ourselves ‘‘ Engineers and Scientific Instrument Makers,” and we 
only abbreviated that title for convenience in having a short one. 
We make tools and machinery in addition to our lens work, and 
the metal work which is attached to lenses, The writer belongs to 
the Institution of Mechanical Engineers. We know many leading 
engineers and their workshops in this and other countries, and are 
acquainted with most modern machine tools and modern engineer- 
ing workshop practice. 

It is true that such of our present work as may be called engi- 
neering is of small weight, and demands unusual accuracy of work- 
manship. But we employ a number of regular ae work- 
men, and it was in the course of our experience with these men in 
particular that we were led to take special interest in the question 
now under discussion. 

Having posted a notice in the works offering to pay half the fees 
for such of our mon as cared to attend the winter evening classes 
in the Leicester Technical School, we found a number who were 
anxious to have such schooling as might enable them to become 
better workmen and earn higher wages. Among the various 
courses of instruction offered at the school there was nothing 
better ruited for these men than that in elementary applied 
mechanics, 

Being acquainted ourselves with both the science and practice 
of mechanics, we were able to watch the progress of these men, 











and we found that because the instruction they were receiving did 
not find immediate use and application in their daily work they 
grew disappointed and discouraged ; and we pointed out to the 
director of the school that these men who were engaged in tho 
workshop were studying principles which found their chief direct 
application in the drawing-office, and that what they needed was 
something better calculated to help them in their own daily work, 

We will not go to the length of saying that a knowledge of the 
science of mechanics is of little use to a practical workman, for we 
know by experience how useful it is; but having regard to the 
limited time the ordinary workman has for study, and to the 
character of the elementary education which ak men possess, 
we think his spare time might be, in every sense, more profitably 
employed in studying other things. 

From the earlier part of your leader one might judge you tobelieve 
that no outside training could possibly be of help to a practical 
workman, and that technical schools instead of being improved 
ought to be abolished. But when, later on, you say that the 
ordinary ‘‘ heads of departments are the men who ought to teach 
in the technical schools,” we see that you are not among those 
who hold this extreme opinion. That there are people who think 
so we are wellaware. But those who hold this view will perhaps 
hardly be prepared to say that technical schools are of no use to 
anyone as an auxiliary to the practice of their daily work. 

e imagine there are not many engineers, who are acquainted 
with the science of mechanics, who would say that to a man 
engaged in an engineer’s drawing-office a knowledge of this science 
is useless, or that the man will pick up in the course of his daily 
work in the office as full or useful a knowledge of this science as 
the man who learns by studying in a good school. The fact is 
that the business of the drawing-office is to get drawings made ; 
it is not to teach the principles which form the groundwork of 
all good designs ; and it is in part due to the specialising tendency 
of modern work, to which you allude, that the draughtsman who 
is content to pick up his knowledge haphazard, instead of by a 
special and systematic course of study, finds himself a mere copier 
of other peopie’s designs instead of being an originator himself, 

There are, of course, some short-sighted people who will ask, 
Who would make the tracings if all draughtsmen were competent 
to do the originating! Bat we may observe that most engineers 
would be glad if a few more of their draughtsmen could do 
original work, 

There is plenty of room at the top of the tree in every depart- 
ment of human work, and our technical schools are not trying to 
put all men up on the top of the tree, but only to help upwards a 
few who have natural taste and sufficient energy to prosecute their 
upward struggle. 

Now, we fail to see that the case of the ordinary workman in 
the shops is essentially different from that of the ordinary draughts- 
man in the office, It is not essentially the business in our work- 
shops to teach men how to do their work. Teaching is, of course, 
done, but the main business is to get work done with as little 
teaching as may be necessary. And what a master looks for in a 
good foreman is, not so much a capacity for teaching as a capacity 
for getting the work done; two things which are very far from 
being the same. Not only is the main business in the workshop 
not that of teaching workmen, but there isa very natural tendency, 
where men are in competition for a living, for each man to dis- 
courage the training of others. 

Are there no foremen who not only do not teach, but who think 
it very unwise to teach, lest others might become fitted to take 
their places! We are not speaking harshly of such men, but 
merely wish to point out that these and other similar causes, com- 
bined with the decay of the apprenticeship system, and the sub- 
division of labour by modern methods, make it increasingly diffi- 
cult for our workmen to receive a healthy education, and to take 
a broad and intelligent interest in their daily work. 

Weare not voting for the millennium. We are not proposing 
compulsory education of all workmen, All we want to do is to 
give to the few men who have the natural taste and energy to 
prosecute the study, some opportunity of learning, in a more or 
less complete and systematic way, what it is impossible for them 
to learn under ordinary conditions in the shops, except in a ve 
incomplete and haphazard and often erroneous manner. Suc! 
men will help to make good foremen and to raise up the general 
intelligence of workmen. 

Now, so far, we expect that _ are mainly in agreement with 
us, Where we apparently do differ is in our ideas of what such 
men can be most profitably taught, and we trust you will bear 
with us very patiently while we proceed to state our ideas on this 
point. There is this difference between ordinary engineering 
workshop practice and the practice of the drawing-office: that 
while the principles of the latter have been studied systematically 
and reduced to a science, the principles of the former have not. 

It may be a new idea to many people that the principles of 
workshop practice might in any extended way be studied and 
systematised and reduced to what is understood as a science. But 
we aro firmly impressed with the belief that this is only waiting to 
be done ; and we must here explain a little more fully what we 
mean, 

In your leader you say that a smith who bends a bar of metal 
‘* can see for himself all that takes place ; he can see the stretching 
of the metal on one side and the upsetting of the bar on the other 
side,” and that ‘‘ there knowledge begins and ends.” Noware you 
really prepared to back that assertion? We will not enter into the 
question of whether you or we ourselves know more than the 
ordinary smith, but we would appeal to you as to whether there 
are any such defined limits to human knowledge cf such things. 
Our own experience, and we trust yours, always goes to show that 
the more one knows of anything the more one finds how 
much yet remains to be discovered. 

Bat let us take your other illustration of the turner who wants 
to know how a tool cuts — ‘‘the theory of cutting, in fact.” 
You say, ‘‘ There is no on oY theory of cutting.” We suppose 
you mean you are not acquainted with one, You will hardly say 
that there can be no satisfactory theory of cutting, for that would 
mean simply that cutting is an entirely lawless, unreasonable, and 
unthinkable thing, that its elements can never be determined 
and defined for our guidance, Surely no one would be justified in 
making such an assertion. All cutting action is subject to perfectly 
natural laws, and if, as you say, those laws are not known, we reply 
that they exist, and are ovly waiting to be discovered and defined 
for our guidance. You ask, as if to answer it were impossible, 
‘* Why is it in drilling glass the drill must be moistened with tur- 
pentine?” We imagine it ought not to be difficult to find a reason 
for this, You ask, ‘‘ Can anyone say why there is a better speed 
than any other for each metal in the lathe?” We answer, 
certainly, You say that no one knows more about the subject of 
cutting than the man who is always running a lathe. Do you 
mean that he knows all there is to be known ! 

Coming into contact with metal turners, as we do here every 
day, we hold the opinion that it would be a very great deal better 
for the ordinary turner, and for everybody who has to deal with 
him, if he knew more about his own work. We imagine also that 
ninety-nine out of every hundred engineers who think about the 
subject will agree with us in this, We are in a position to know 
that you are mistaken when you say that ‘‘no one knows more 
about the subject than the man who is always running a lathe,” 
for we have a large number of men here who are always running 
lathes, and as we go round the works we often find that we, who 
are not always running lathos, can tell them something they did 
not know about cutting, with the result that they do better work, 
to the benofit of everybody, 

There are not many turners, we believe, whose knowledge of 
cutting goes far beyond this point ; that they must form or apply 
their tools in certain ways to get results which the foreman will 
accept. And do the foremen know all there is to be known about 
cutting? The fact that in some shops the turners do not grind 
their own tools does not settle the question. So long as there isa 








man at all to run the lathe and control the path or the cutting 
action of the tool, there is room for thought, and for the man to 
know a little more than he knows already. 

In our opinion, what workshop practice most needs is a patient 

study and investigation of the natural laws which govern our 
common processes, so that, understanding them, we may use them 
wisely and intelligently instead of blindly with ignorance and 
superstition as we do now. The importance of this may not be 
obvious to many people, but we are sure it will i rang to all who 
take a broad and generous view of workshop practice. 
_ It may be, as you say, that the paramount defect of our scheme 
is, that it contemplates effecting a great deal too much ; but we 
suspect that that great thinker was not far wrong who said ‘ All 
greatest things are at first impossible.” But surely it is not im- 
possible to discover those natural laws which govern our worksbop 
processes ; and al] we have proposed to do in Leicester amounts to 
this: to try and find a man, with some knowledge of those laws, 
who could help engineering workmen to understand and profitably 
employ such natural truths as are ordinarily hidden jast below 
the surface of common things. 

That this idea is neither foolish nor unprofitable from a com- 
mercial point of view, we know from experience, and from that of 
others who are working in this direction, 

Leicester, September 22nd. Taytor, TAYLOR, AND Hopson, 


Sir,—It is with much pleasure that I shall endeavour to contri- 
bute to this moet interesting question, which undoubtedly has a 
great influence upon the prosperity of the engineering industry of 
a nation. Before entering into the question, let us define what 
meaning we attach to the term “ technical education,” and who 
are the persons who, according to recent assertioas, appear to lack 
certain parts of this education. 

Technical education is, in addition to their practical training, 
investing pupils with the records of experience established by pre- . 
decessors in their profession, together with teaching them the 
scientific ——— underlying operations in their trade, that may 
concern them in their future career. This education, apart from 
any ideal, we must consider to be a means to an end, as a part of 
the equipment of the workshop or factory where the pupils will te 
employed, and view it in its ps waa 5 Bo upon the desirable 
proportion of cost of labour to the cost of production. 

Amongst the classes with which this subject deals we should dis- 
tinguish the workman from the other employés of the engineering 
industry. The former, with regard to this question, seems to be 
a kind of scapegoat in this country. It has been said by a great 
statesman at Epsom that the education of the work nan is supe- 
rior on the Continent to that in England, this contributing to the 
success of the respective nations there. This statement I do not 

with. There does not seem to be any material difference in 
the facilities which are offered to the workman to acquire the 
desired knowledge in this country and on the Continent. I have 
attended elementary classes here and there, and my humble 
opinion is that the evening classes in this country go far enough in 
their course of technical instruction. Apart from that there are 
the technical publications easily polite to every workman in 
this country, which is generally not the case abroad. To do more 
for the average artisan, I believe, will neither berefit him nor his 
employer. 

Knowledge is power, and, like it, is liable to become dangerous 
when misapplied or uncontrolled. To teach a man theories which 
he will never digest, and which he during bis whole lifetime will 
never be called upon to utilise, is absurd. It is liable to make him 
not only a bad scholar, but most likely a discontented workman, 
who will consider himself a misunderstood genius—better than his 
fellow-workmen. 

Surely, I am far from wishing to take away the chance from 
those who only need opportunity to raise themselves to a higher 
position. In teaching the most elementary subjects, however, the 
experienced teacher soon selects the pupils whom he considers that 
a@ more cry 7 training would enable to do some higher duties 
or better to posts with higher responsibility, such as foremen, 
shop managers, &c. In Austria, to my knowledge, such persons 
are being subsidised by the “ Handelskannner,” which institution 
sends some of them abroad at its own cost to give them increased 
experience. 

ith such or similar encouragement a gifted and ambitious 
workman need not consider himself to have obstacles in his 
career which are insurmountable on account of his lacking educa- 
tion. After all, a capable man will be able to be succossful at 
any time and be recognised, and his labour will never cease to be 
wanted. His earnings will be governed only by the value he is to 
his employer, i.¢., by that part of acquired knowledge and skill 
he can make use of to his master’s advantage. 

With the ‘‘ premium apprentice” things are different, and his 
training must be different also. He or his advisers have seldom 
decided, when he begins his career, to which particular part of the 
engineering industry he will restrict himself in his future, as it is 
the case with the ordii workman. He may become a draughts- 
man, a consulting engineer, or a manager, &c. In any case, he 
should first see the workshop, and be able to realise that there is an 
advantage to be derived from what he will learn next, and that 
there is a place where abstract knowledge will be instrumental in 
——- useful work. Surely the more the intending engineer 

earns, the greater will be the number of positions he will be able 
to fill, This consideration makes a general all-round knowledge 
desirable, This will also prevent him from under-estimating the 
high state of development of special branches of the engineering 
industry. and the special knowledge required to bs competent in 
them. It will naturally have to be followed by special studies of, 
and practical experience in, the special branch of engineering to 
which he afterwards decides to devote himself. The equipment 
with a general knowledge will also facilitate his procuring the 
necessary information which will be occasionally required in his 
future career on matters outside his special branch of the 
profession. 

Some people, of course, are gifted with an originality of inquiry. 
They learn, as it were, “‘how to get to know” by persistent 
endeavour to understand what they look at; thus they get into 
the valuable habit of individualising, z.c., of constantly trying to 
recognise their relation to new matters with which they come in 
touch. This habit seems to register in the mind every new experi- 
ence, enabling a person to call it back quickly after a considerable 
length of time for comparison with any new matter of interest that 
may present itself. It builds up a reproductive power, which in a 
great many practical cases is more valuable, and works more 
economically than a creative power of mind. 

School knowledge is a scale only with which we are being 
equipped to analyse what we see in life, and I believe its character 
will greatly influence the pupil’s future ability to procure informa- 
tion and to assimilate it. The ‘‘slide rule” and the ‘‘ready- 
reckoner” are undoubtedly most servicable instruments ; but if we 
make their acquaintance too early, regarding no other parallel 
help, we are apt to grow lazy, and are at a loss when we have to 
do something which cannot be done by their aid, because we are 
not used to quickly check and compare results obtained in other 





ways. 

The engineer on the Continent is often called upon to do some 
duty which is out of his icular line. His employer will seldom 
refuse an order because it is ‘‘out of his line,” which is contrary 
to the practice in this country. This fact requires the staff to be 
more methodically trained, so as to be able to inquire successfully 
into the most recent practice in any details that an unfamiliar 
case may present. 

This method of analysing results obtained and recorded by 
experimenters is facilitated by a fair knowledge of theory, which 
is a very helpful basis in mastering a new problem. However, 
some people seem to misunderstand the connection between theory 
and practice, and seem to believe a general knowledge, say, of the 
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calculus would influence engineering practice more than a mode- | were built and where they might be procured, and at the same | must take a second place when compared with steamers such as 
rate knowledge of theory along with the corresponding practice. time requesting further information with regard to the perform- | those running on the Fall River Line (U.S.A.), and for the purpose 

Though somewhat deviating from the title of these remarks, I | ances of the cars we have built. It may, therefore, be of interest | of comparison I append the principal dimensions of the Paritan, of 
wish to say, in my opinion, a knowledge of foreign languages to a large number of your readers to have particulars of the trial | this line :— 





would prove helpful to man rsons engaged in the engineer- of one of our latest cars which took place on Saturday on the Glas- | = OES | hi gh rn ees 
ing trade, and that Pas weg interest at least for foreign lan- | gow to Carlisle road. The distance covered was 100 miles. The | Lente ok lig eRe N Gy es oe a 
gaages should be cultivated along with the early technical training. | car left our works at 10.15, and travelled without stop to — | RE stn Ge ss ks) cm. oa. eo: eu, Se 
Oa the Continent there is vee an industrial town where one | (26 miles distant), where the cooling water tank was replenished. | Extreme breadth . .. .. .. +1 +s ve +  Olft. 
could not in some places meet foreign technical papers. Such is | After about 15 minutes’ delay the car proceeded to a point beyond | bx ee of _ ae i cos nt 5ft. 
not the case in this country, where foreign languages are but little | Moffat, which was exactly 50 miles from home. The car then | a ye ~ cath arnas 90.49 lle ade 
studied. I have for the last two years occasionally obliged | returned to Moffat, where a stay of an hour was made for luncheon. | Total 7 el ren tu ke 
machinery makers of my neighbourhood with the translation of | Moffat was left at 3.15, and the run of 21 miles back to Abington | Grosstonnage  .. .. .. .. .. .- «. «- 4600 tons 
foreign letters. In two of the firms referred to there are young | was made without stop. Here the cooling tank was again refilled. OS Bg rd 
partners, who by a little study could have already acquired suffi- | The remaining 26 miles was again accomplished without stop. A | eee: 108in. strok« 
cient knowledge of the language in question to understand a | careful note was made of the amount of fuel consumed on the yaar somal ts se ee ee ee ee 110in, dia., 168in. stroke 
simple order, enabling them to attend promptly to it, and to | journey, and it was found to be exactly five gallons, which, at | — Ree emer rae ne yer fen okee —— = 
develope their foreign trade. However, they seem to prefer neg- | the retail price of 11d. per gallon, makes the cost of the 100 miles | Working presesure 1. 1. 1. ws we tee 110lb. 
lecting the trade for fear of facing this obstacle. 4s, 7d. iy pee aple  l  R SPaap se t 21 knots 
Knowing the language of a nation with which we are in trading | Thecarriage was of the wagonette type, and carried three gentle- | B. R. Bovy 
connection enables us also to go to the country to study its taste | men and about 100 lb. of baggage. Oa the road trave there; pian Valley, Rhayader, September 20th. ' —— 
.‘ 4 th. 


and its demand, or to create a new demand in that country. It | were several long hills encountered, and on the return journey a | 
removes difficulties out of the way of our successfully competing | stiff head wind was met. The entire journey was accomplished | 
in the market with other nations. Neglect in this matter also | under nine hours, including the stop above referred to, The RECKONING THE SPEED OF TRAINS 
causes goods to be sent to foreign markets which are suited for the | points of special importance which this trial has brought to light| | » 3 : 
maker’s country only, with the result that the customer, whose wants | are, first, the distance which can be travelled without renewing | : Str,—Permit me to point out to your correspondent 
are not exactly met calls the maker indifferent. If it were only a cooling water, and the economy with which the car can | “ Digna Sequamur,” writing from Rangoon, Burma, under date 
matter of courtesy in business, it would often pay to study the cus- be worked, Adding the cost of lubricant used, the total cost | August 14th, 1897, that on the 15th of January, 1875, you were 
tomer’s language. As an inst of continental enterprise, I am | would Lopes out at under 1s, 83. per passenger. In conclusion, we | “so o> —— res of = — Wa 5 sn and 
told that at Berlin, where many Japanese live, in the interest of | may add that the motor we use on our carriages is built on the | +‘res, in which a me reckoning the speed of trains was 
the trade with Japan a meee te sa beoig edited in that language, Daimler system, using light oil. We may say that we have built described identical with that now claimed, Unless, therefore, 
the study of which is being cultivated. Of course, a thorough and sold over a dozen motor carriages during the past few months, | the gentleman named by your correspondent, or any other of your 
——o of an acquired language we can only obtain when living a — are a in regular use and giving ae — prea can prove earlier publication, I think I am entitled to 
in the country where such language is spoken. However, this is Lamilton, September 21st. . AND C, STIRLING, claim priority. 
not altogether necessary. The recognition of the importance of At that time, nearly twenty-three years ago, rails were mostly made 
this study has of late given rise to the foundation of “ foreign | ; , | of iron, of an average length of 21ft., and wehave therefore to count 
circles” in this country. At Bradfurd, amongst others, a Spanish RS er | for 14 ‘3 seconds oo of for 20°45 asat present. Since then 
circle was founded last year by a few young business men of that | Sik,— Your interesting account, on page 252, of these wonderful | rails have come to be made of steel, of much heavier section, and 
city. At the end of the season the members numbered sixty, of — seen give ptigay of = train, — es an important ny : a improved joints, ~ = i ee —— ” are now “a 
whom a fair proportion were already enabled to take part in the | item. ave just got a letter from a friend who went over to | diflicu istinguish on our -class lines, and the counting 
discussions w ich followed the hay Sach astudy coaia surely | look into its working, and he luckily gives the weights. He says | consequently become almost impossible. Bat at times the method 
often prove to be a very serviceable supplement to technical | he has “the complete record of her runs for July and August, the | of thus obtaining the approximate speed of a train is still found 
education. ARTHUR HERSCHMANN, | best time for 554 miles start to stop being 46? minutes, and the | convenient. JoserH Bernays, M.L.C.E 
Brighouse, September 7th. — = poy The by iy ag a empty is five of | 96, Newgate Pome aagiem, E.C 
70, » , and one of 85, ., or 195 British tons. I went September . 
: " . " ‘ ss the engine on the 9th with seven cars on—505,000 lb., or 225 tons 
Sir,—I think there isa tinge of pique running through your r- aa - ny oar 
article on this subject, created no doubt by the refusal of Messrs. poe — padegs oy i ie Page bead ns a os vende ‘ts bsiandtborer agro 
Taylor, Taylor, and Hobson to answer the questions put by equally mythical.” 62°2 miles por hour with 225 tons of coaches | _ Si!t,—I have looked somewhat attentively into tho table of 
Radix.” I certainly consider his questions quite pertinent and | _“,..5tv weight—on a short run of 55} miles, is very fine. Of | figures which appear on page 252, and also at the illustration. 
deserve every consideration, but I think that it will always be difficult Pw. 2. ts the road, he is referring to our noisy and fe — ‘rigid | The engine has four 7ft. wheels and a pair of cylinders on each 
to show exactly the money value of educating workmen. WhenI (4,3, road, which is a great drawback to good running in this side, e have plenty of 7ft. coupled wheels in England. Why 
_— = = Ayo ot ee en es — oars I = country, and it seems to be a question whether we can safely | Should this engine No. 1027 do more work than an Eaglish engine 
evening Pewee end technical schools did t not touch the Rede — So SEES of oGr letcennrnres Somat Se See soo | tare oad 0: “the Sth "ral ay ve th peer ny  sovire 
: ” S “ . track, Norman D. MacDoNALD, | and how. Va the uly 1 see they went from ow 
pina of wr oom A practices, and that their desire was to 15, Abercromby-place, Edinburgh, September 2st. . Tower to Atlantic City—1'7 mile—and stopped in one minute. 
"Lam sather cunpehol of your ove vesmarka on to the sesleensens | “53 mileo—in tio taimutes: "On the 7th they raz, from Pleasant: 
of teaching workmen the scientific principles that underlie their  Sir,—The report of a month’s running on the Atlantic City line ville to Atlantic City and ssaeh-ee wiae-ae haene and a half 
— operations, for I consider this to be the essence of technical | contained in your impression for September 10th, supplies an | minutes. It may beso, I cannot prove that it was not done, but 
education, and I repeat that workmen who do possess this know- | example of the class of statement which has brought all the | I doubt it, and ask for more evidence before I believe it. 
ee ee sahin edin Sil — —s — — wage ay into contempt in this| September 20th. AN ENGINEER, 
vantageous for him to have a knowledge of optics, particularly the ior atch one dhiihonhy santas to anyone ac eke the Oe eR a AE OE 
laws of ~~ mea Pager” came A a = then | trouble to examine the figures. There is but one solution for the 
a general knowledge o e metallurgy of iron and steel, par- | difficulty, the United States ton is 2000lb.; the United S 7 7 : Ik 
pened me ye eet the yma pd the percentage of carbon, mile, instead of being 5280ft., onal be more ones 5000ft. I lore THE VICTORIA BRIDGE, BRISBANE. 
sulphur, and phosphorus iniron. If a brickmaker, then a know- learned to believe a good difficult thi but I reall - | Spr lar ee ‘ 
ledge of chemistry, so far as the general composition of clays, and | not believe that a train can tear into a station at a speed of over | part rProduce above another photograph of the Victoria Bridge, 
the changes they undergo when being burnt, &2., but I can see | 80 miles an hour and pull up in about its own length, without | a sd a — ——— a fall ape 
no advantage in teaching a navvy surveying, any more than there | seriousinjury tothe passengers, ‘he short mile is the solution of | the Caen, ot aear oa in detail’ Fay eee en geadondy, 









































would be in teaching a coal miner the theory of combustion. | the difficulty. Perhaps some of yo ad h inted i 
In my opinion, this kind of knowledge, combined with practical | with United States salheags can cctighten us rng tape a rg — Se Se ee are ene 
skill, produces the best and most intelligent workmen, and it is Swindon, September 21st, HERETIC, ootways, 
_ ceed per theo improvements, inventions, and changes in | 
the method of production are often produced. DeELtTa, | ; i 265 
Woodford, September 21st, THE LARGEST PADDLE STEAMER AFLOAT. mentioned that the Wharton Company, of Philadelphia haa applied 
| Sir,—In your issue of 3rd inst, the engines of the Empress | manganese steel to the manufacture of curved rails with marked 
OIL MOTOR CARS. Qaeen are described as ‘‘the largest and most powerful paddle success. Weare pleased to learn that these are made under the 
engines yet built,” and the vessel ‘‘ without doubt the largest and | patents of the Hadfield Steel Foun Company, which has done 


Six,—Through the kindness of your correspondent who wrote on | most powerful paddle steamer afloat.” and is d @ great quan lass use 

eo Ba : - . oing tity of c f work, The of 
this subject in your issue of 3rd inst., we have been handeda large | The Empress Queen is in all probability the largest paddle | manganese steel for railway works is, we understand, assuming very 
number of letters asking by whom the motor cars referred to | steamer engaged in ferry passenger service in this country, but she | large dimensions, 
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A FIGHTING TOWER AT SADDA, IN THE 
KURRAM VALLEY. 


We reproduce above a ee ig which has been received 
from the frontiers of Afghanistan, where our forces are now 
engaged, amongst other positions, in the valleys of the 
Kurram and Tochi Rivers, running into the Indus about 
thirty or forty miles north of Dera Ismail Khan. Oaly this 
week telegrams from India have recorded an attack by 
990 tribesmen upon the. British camp at Sidda, a native 
village in the Kurram Valley, and it is interesting to observe, 
from the engraving given, the character of these tribesmen, 
with whom we are now in conflict, as denoted San engi- 
neering features of their bees defences. Sadda had four 
of these towers, some of which, we fancy, have been now 
destroyed, lest they should be made use of as a means of 
annoyance to our troops. 

The broken character of the ground, although the village 
js situated in a plain at the foot of the great range containing 
the Peiwar Kotal and other high passes, can be clearly 
noted, and it was down two of these nullahs, or ravines, 
that the attack was made 











machinery into the coal mines of Yorkshire and Lancashire 
has occupied the attention of coalowners for a long series of 
years, and although they have had to be withdrawn for 
various reasons, they are an older institution than most 
people imagine. They are, as previously intimated, again 
brought to the front by the action of the men in tendering 
their notices to leave work at the collieries named, owing to 
a dispute respecting the price paid for getting the coal. The 
men as a body have always been superstitious, and have looked 
on the “iron man,” as they term it, as their enemy, whilst 


work coal underground. The published statements of the 
owners, made with a view to assisting the public in coming to a 
correct understanding, show thatcoal-cutting machinery can be 
worked satisfactorily ; and, as stated, it must have animportant 
ag on the working of the three coal seams of West York- 
shire. 

The owners state that the working and results have 
been in every respect most satisfactory. The use of explosives 
has been reduced from thirty-five shots to four shots per 
day. Less timber is used, owing to the face advancing ata 





many still hold the view that they never can be made to | 


giving £800 in three prizes “‘ for the best machine which,in the 
opinion of the committee appointed for that purpose, shall be 
suitable to the requirements of the trade.” The offer created 

| great interest at the time, but hopes were damped when the 
| conditions were made known. This caused only three com- 
| petitors to send machines to be tested. The committee 
withdrew the money prizes and awarded three medals. In 
| 1872 another incentive was offered by Mr. W. Firth, of 
| Leeds, who had expended thousands of pounds in perfecting 
| machines. He deposited £500 in the names of three trustees 
| pending a trial. The offer was not hampered as was the Lan- 
cashire and Cheshire competition. A long list of machines 
which have been produced and patented might be given, 
showing that coal-cutting machinery has not been lost sight 
of. The men, generally speaking, are opposed to their intro- 
duction into new workings, and predict that they never can 
| be thoroughly successful. The improvements which are 
being continually made, and the advancement of engineering 
skill which is thrown into the manufacture of all kinds of 
machinery, must ultimately cause coal-cutting appliances to 
be freely adopted, inasmuch as they diminish accidents, and 
in 9 great measure set 

aside blasting operations, 

which have been fraught 





upon the camp on the 
night of September 16th. 
The enemy collected, 
without being observed, 
in the dwarf palm jungle 
in front of the camp, and 
ina deep nullah on the 
right flank. A small 
rty of the enemy also 
advanced up the nullah 
on the left flank, but they 
were driven back by the 
5th Goorkhas. The dark- 
ness enabled the enemy 
to rush forward unseen, 
and rapidly build up 
small shelters of stones, 
from behind which they 
could fire without expo- 
sing themselves, The 
position of our troops was 
somewhat critical, expo- 
sed as it was on all flanks 
to attack; but although 
the enemy closed in occa- 
sionally upon the de- 
fenders to within twenty 
or thirty yards, they hung 
back from making the 
expected “rush.” Even- 
tually the attack ceased 
about one o'clock, our 
loss having been com. 
paratively small. 

The construction of the 
fighting towers—the ex- 
ample engraved being one 
of a type exceedingly 
numerous—is particular- 
ly ingenious, and suited 
to the exigencies of these 
warlike tribes. They are 
of considerable ‘height, 
and the walls are of great 
strength and thickness, 
being composed of mud 
sun-dried bricks, and 
pierced with small aper- 
tures for observation of 
the enemy. Upon the 
summit of these walls is 
a wooden roof overlapping 
them on all sides, with a 
wide ledge. This is a 
most useful feature, as it 
not only protects the mud 
walls from the effect of 
tropical showers, which 
wash them away at a very 
rapid rate, but it prevents 
the — from climbing 
up to the summit by 
means of the small aper- 
tures, or the employment 
of short scaling ladders. 
There are no “lubbers’ 
holes” in the platform to 
make their way through. 
Upon the roof is built a 
parapet all the wayround, 
so that the defenders can 
fight their tower from 
behind shelter. The 
means of access to the 











with such fearful loss of 
life in the past. 


A NOVEL RAILWAY. 





Ir a philosopher were 
to trace the gradual de- 
velopments of the forms 
of amusement of the pre- 
sent day from those of the 
past, he might perhaps 
discover that in the 
rustic diversions of May- 
pole dance and here-we- 
go - round - the - mulberry- 
bushes we have the origin 
of the delight of moving 
rapidly, which is one of 
the most notable features 
of the public-fair enter- 
tainments of the present 
day. Railways of all sorts 
are the vogue. All sorts 
and conditions of them 
are to be found from the 
simple merry - go - round 
t> Behr’s lightning ex- 
press or the spiral rail- 
way which is now in 
action, we believe, at 
Southend. Now another 
and very remarkable form 
of locomotion is to be 
added to the list—a direct 





descendant, we might 
almost say, of the famous 
switchback. Imagine a 


number of tall columns 
erected in a straight or 
curved course, and con- 
nect the columns by a 
double string of rails. On 
this line place a suitable 
trolley, from which depend 
two carriages or saloons, 
one on each side of the 
row of columns. Now, at 
one point raise the rails 
so as to form an incline, 
and allow the car to run 
down it for a certain dis- 
tance till it comes to 
another point, which in 
turn rises as the car 
reaches it, so that prac- 
tically a continuous in- 
cline is formed, and it 
should be possible to attain 
enormous speeds. This 
is the whole underlying 
idea of the novel device 
patented by Messrs. Hal- 
ford, a model of which 
was shown in action at 
Holborn Restaurant on 
Wednesday last. The in- 
vention is at present in 
its infancy, and there are 
still many important 
points to be worked out, 
but as far as one could 
judge from the action of 








roof is from the interior 
of the tower; so, when 
the entrance door has 
been secured by bars, the 
garrisonis practically safe. 
_A large number of native levies was raised in the Kurram 
Valley, amo 


and efficient soldier. Happily they do not seem particular 
upon which side they fight, provided that the pay is secure, 
and rations and ammunition plentiful ; and as we are in a 
position to do better for them than their tribal leaders in 
these three respects, it is probable that their good qualities 
will be enlisted on our sidein the longrun. But in the 


meantime, whilst in opposition, their activity and accuracy | 


of fire are somewhat embarrassing, and their cleverness in 
picking off the officers of our force shows that they compose 
& most formidable class of marksmen to deal with. It is an 
interesting problem to ascertain where they have obtained 
all the arms of precision with which they are at present 
supplied. This affords matter for reflection. 








COAL CUTTING MACHINERY. 
Tur importance of adapting machinery to the getting of 


coal is being forced on the notice of inventors, coalowners, | that any more pecuniary inducements were held out to | 


and workers, by the action of the miners employed in the 
Haigh Moor seam at Mesars. Pope and Pearson’s West 
g collieries. The question of introducing coal-cutting 


2 t the Juri tribes. They are men of fine | 
physique, and have every element that is required in a good | 


AN INDIAN FRONTIER FIGHTING TOWER 


| greater rate, and the number of accidents from falls of roof 
| is less than when working by hand. The firm have used 
machines in the Silkstone seam, and the success achieved 
led them to introduce machinery into the Haigh Moor seam, 
which is eighty yards below the Silkstone, and if not interfered 
with would give additional life to the Silkstone pit for twenty- 


five or thirty years, which pit is intended to take the place | 


of the Stanley Main seam, which is exhausted, having been 
worked for forty-five years. 
to recall something of the history of coal-cutting ma- 
chinery in Yorkshire and adjoining counties. So long 


| cost of putting down three machines at as many distinct 
| pits. The machine chosen wasthat patented by Mr. G.C. Jones, 
| of the Blaina Ironworks, Monmouthshire. The machines were 
| introduced into the Ardsley Oaks Colliery, the scene of the 
sad disaster in 1866, when 364 lives were lost. Another was 
| put down at the High Royd Colliery. A third was intro- 
| duced into a local colliery, but after working a short time 

they were withdrawn. Improvements went on, and several 

new patents were brought out, but it was not until 1867 


inventors. 
| Towards the close of the year named the South Lancashire 
| and Cheshire Coal Association made known their intention of 


It may not be without interest | 


ago as 1864 the South Yorkshire Coalowners’ Association | 
| announced their intention of subscribirg £500 towards the | 


the model it has all the 
elements of success both 
as a mechanical and 
financial undertaking. 
| ‘The rails are raised in the desired manner by hydraulic 
rams working in the supporting columns, which are put 
into action by the car in its passage either depressing & lever 
which opens the supply valve, or making an electric connec- 
tion which performs the same function indirectly. As the 
column does not risé very rapidly the car is some distance 
on its down way before the increasing decline has reached its 
maximum, and in consequence it is probable that no uncom- 
fortable sensation would be felt by passengers in an actual 
vehicle. As soon as the car has passed off a section the 
column which it has left sinks again automatically. Certain 
modifications will probably be required before this remarkable 
railway can be made a practical success, but there seems no 
| reason to doubt that it can be ultimately made to come up to 
expectations of its inventors. 








Tue construction of a metre-gauge railway from Bez- 
| wada to Masulipatan has long been advocated by the Southern 
| Mahratta Railway Company, of course as part of their own system 
| of railways, says Indian Engineering. It is said to be on the pro- 
| gramme of this year’s Railway Conference at Simla, and also that a 
| syndicate at home has offered to finance it on ‘‘ feeder line terms. 
Whether it be allotted to this syndicate or to the Southern Mah- 
ratta Railway, our correspondent hopes the Government will decide 
| that this extension into the Kistna Delta ehall be made on the 
same gauge as the Southern Mahratta Railway system, 
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RAILWAY MATTERS. 


Tur Exchange Telegraph Company states that the 
Light Railway Commissioners on the 20th inst. granted an order 
for a new railway from Arrochar, Loch Long, to St. Catherine’s, 
Loch Fyne, to cost £110,000, 


Tur Belgian Government is on the eve of assuming 
control over the ‘‘Grand Central Belge” Railway Line, the line 
from Antwerp to Ghent, and several other lines which hitherto 
have been in the hands of private companies, 


We understand that a new class of four wheels coupled 
engines having leading bogies will shortly make its appearance on 
the Great Western Railway, and that the drivers will be 6[t. 8}in. 
in diameter, and the cylinders 18in, by 26in. 


A new corridor train was run on Wednesday last for 
the first time by the South-Eastern Railway to Dover. The train 
is to be put on regularly. It was tested over the curves on the 
Admiralty Pier and went very satisfactorily. 


Tue Great Indian Peninsula Railway Company is going 
to double the line from Lonavla to Poona. The addition of a 
second track on this length would have had to be taken in hand 
sooner or later, but it is stated that the work is to be carried out 
immediately at the request of Government with a view to provide 
work for the famine-stricken. 


Ir is stated that the Italian Mediterranean Railway 
Company have made a contract with the Electrical Company of 
North Taly to apply their electric brakes to both the nger 
and goods trains between the stations of Bardonniche and Modane 
on the Mont Cenis line. Should the trial be satisfactory, the 
whole of the line between Modane and Turin will be similarly 
equipped. 

Tue continuous brakes return laid before Parliament 
for the last half-year of 1896 shows that the number of vehicles 
fitted with brakes complying with some or all of the conditions 
laid down in the requirements of the Board of Trade amounted, 
at that date, to 95 per cent. of the number in use, and that the 
number of vehicles fitted only with pipes and connections amounted 
to 5 per cent. 


Tue shutter in the shaft near the head of the Periyar 
Tannel having proved unworkable, the Government of Madras 
have accorded sanction to fitting a Stoney’s shutter in front of the 
tunnel. It is intended to collect all materials before the end of 
February, so as to have everything ready for putting the work in 
hand immediately water falls sufficiently to allow the bunding of 
the approach channel. 


In 1895 the first step was taken towards the realisa- 
tion of a projsct which had long been under consideration, viz., 
the construction of a new railway station at Antwerp. The works 
were commenced in the month of August, 1895, and during the 
whole of 1896 were carried forward energetically, and it is antici- 
pated that the station will be, if not completed, at least ready for 
traffic towards the end of 1898, 


Two new tramway engines have just been finished at 
Stratford Works of the Great Eastern Railway Company, and are 
numbered 133 and 134. They have four coupled drivers 3ft. dia- 
meter, and cylinders llin. by 15in., and are fitted with the 
Westinghouse air brake, so arranged as to be automatically 
applied by the action of a speed governor when the velocity 
attained reaches ten miles an hour. 


Upon the occasion of the Oural excursion of the 
Seventh International Geological Congress, the train from Moscow 
was made up of ten sleeping coaches, two third-class for servants, five 
baggage cars, and a special car for the director of the party in the 
rear, was about 720ft. in length, and weighed empty about 345 tons, 
exclusive of the locomotive. The accommodation provided was 
lavish, there being on an average only seven passengers for sixteen 
berths. In addition to the main train there was a supplementary 
section made up of covered freight cars, equipped for the time as 
dining cars, which were intended to serve as restaurants in places 
where there were no dining stations. 


Wirnim the past two or three years there have been 
accidents on the Bombey-Baroda and Central India Railway 
system, including the Rajputana-Malwa Railway, which have 
brought home to the railway authorities the necessity for the 
adoption of some satisfactory system of controlling the points and 
signals. Saxby and Farmer’s system being too costly for small 
wayside stations, the railway engineers set to work to devise some 
less costly but equally efficient arrangement, says Indian Engineer- 
ing. The result of their efforts has been that trial is being made 
of two different systems on the broad-gauge portion of the com- 
pany’s lines, and of a third on the metys-gauge. 


In addition to the Government Railways, New South 


Wales owns a tramway system in the metropolis and in Newcastle, 
the lines being under the control of the Railway Commissioners, 


NOTES AND MEMORANDA. 


UnpER a pressure of one atmosphere—14°‘7 lb. per 
square inch—alcohol is reduced in volume ‘00216 per cent. ; ether, 
006158 per cent.; mercury, ‘000265 per cent.; and water, ‘004663 
per cent. 

Tur production of coal in Belgium during 1896 
amounted to 20,458,000 tons, as against 20,414,849 tons in 1895, 
The exports of coal from _— to the United Kingdom were 
90,160 tons, an increase of 16,405 tons over those of the previous 
year. 

Vaug of French imports during the first eight months 
of the present year is stated to have been 2,609,766,000f., against 
2,597,740,000f. for the same period in 1896, The value of the 
exports during the same period amounted to 2,408,899,000f., 
against 2 204,971,000:. in the previous year. 

Tuer production of phosphate rock in France and 
Algeria in 1896 has been estimated at 684,670 metric tons. The 
consumption was 647,240 tons, the exports having exceeded the im- 
ports by 37,430 tons. France still continues to import some phos- 
phate rock from the United States, though the Algerian pro- 
duction has largely taken the place of the Florida rock formerly 
used, says the Engineering and Mining Journal. The only other 
country in Europe which produces much phosphate is Belgium, 
whose output last year was about 250,000 tons. The Spanish pro- 
duction was 40,000 tons, and the Norwegian apatite mines 
produced 10,000 tons. 


THE production of steel in Spain in 1896 amounted to 
104,557 tons, an increase of 55 per cent. on the out-turn of the 
previous year. There are now two large Spanish steel works pro- 
ducing Bessemer steel, and two others producing open-hearth 
steel. The Altos Hornos Works at Bilbao possesses two 10-ton 
Bessemer converters, an 11-ton open-hearth furnace, and 14 puddling 
furnaces. The Viscaya Works at Bilbao possesses three 5-ton 
Robert converters, and four open-hearth furnaces, two acid and 
two basic, of 12 tons capacity each, together with four puddling 
furnaces. The Daro Company, Asturias, has three open-hearth 
farnaces and 20 puddling furnaces, and the Mieres Works has one 
large open-hearth farnace, 

Tue influence of hygienic improvements on the rate of 
mortality is well shown by the figures below, which give the 
mortality of the years 188? and 1895 in the following cities :— 


1882. 1895, 
Paris .. 26°3 211 
Rome.. 26°1 20°8 
Berlin eG... 19°0 
Amsterdam 2°S . 17°6 
Rotterdam o. 28°5 19°7 
WE he ee an. so Se 28°1 
St. Petersburg 85-2 27°2 
New York . 30°6 22°4 


THERE are immense quantities of iron ore scattered 
broadcast over the mountainous country within 100 miles of Sydney, 
and magnetite and brown hematite, the richest of ores, containing 
on an average about 50 per cent. of iron, rest by the side of good coal, 
The richness of the ore has been its greatest drawback, causing 
many failures in its treatment. The only works of note which are 
turning this portion of the mineral wealth to a profitable account 
are the Esbank Ironworks, near Lithgow, which last year employed 
upwards of 200 men and boys. The finished iron manufactured 
from scrap during last year was 4721 tons, valued at £33,283. The 
total quantity of iron made in the Colony amounted to 64,116 tons 
of the value of £487,030. Negotiations are still proceeding with the 
Government for the establishment of works for the manufacture of 
iron from the crude ores, 


For lubricating purposes it is essential in selecting the 
lubricant to take into consideration the temperature at which it is 


to be used, as the viscosity!is largely affected by heat. It is 
almost unn to point out, for instance, that a lubricant used 


for spindles would be quite unsuited for steam cylinder pur i 
as its viscous properties would be destroyed by the heat rendering 
it thin. Of the different apparatuses which have found employ- 
ment for ascertaining the viscosity of oils, a familiar form now 
employed depends for its action — the relative periods of time 
taken by passing equal volumes of oil and water through a given 
orifice at a given temperature. In other viscometers, notably 
those of Cockrell and Napier, the speed of a paddle revolving in a 
bath of oil is noted. In the Doolittle viscometer a rotating steel 
wire} is used, and the number of degrees of retardation between 
the first and second complete arcs described by a disc are noted. 


EXPERIMENTS in outdoor vacuum tube illumination 
have recently been carried out by Mr. D. McFarlan Moore which 
lead him to the belief that this work is practicable. This method 
of illuminating has been found successfal for indoor lighting, but 
the experiments did not show with any exactitude the amount of 
energy used, This difficulty will have to be completely overcome 
before the system can be generally adopted for outdoor lighting, 
and in addition to this, the difficulty of insulation will be much 

h d, says the Electrical Engineer. Mr. Moore has already 





The service is chiefly notable on account of the trial of a ber of 
systems in order to find that best suited for the conveyance of 
people in cities, Considering that systems have been in operation 
worked by horse-power, steam power, cables, and electricity, and 
that the Railway Commissioners have announced their intention 
of favouring electric trams in future, this system must in their 
opinion appear to answer best. With a total mileage of 61 miles 
the various systems give a gross revenue of £289,000, and the 
extent of the jenger traffic on the trams may be gathered by 
the fact that 68 millions of passenger fares were collected during 
last year, and nearly three millions of miles were covered by the 
trams, 


A Russian correspondent informs us that an offer has 
recently been made by Messrs, Kislakoff and Herzfeld, to the 
municipality of St. Petersburg, to lay down and work a network 
of about eight miles of electric tramway in that city. Five 
different lines, connected with each other, and four central stations 
are projected. Stopping places are proposed to be located at 
every 350 to 470 yards. A concession is applied for to run forty 
years ; the town, however, to have the right of purchasing the 
whole undertaking after the expiration of twenty years from the 
opening of the traffic. The promoters of the scheme undertake t> 
commence the works in six months, and to finish them in one year 
from the signing of the contract. The passenger fares are to be 
five copecks first-class and three copecks second-class, or about 
one penny and three farthings respectively. This scheme is to be 
taken into consideration by the municipal authorities very shortly. 


Tue sixth report of the Oahu Railway and Land Com- 
pany, of Hawaii, containe statements for the calendar years 1895 
and 1896, The main line of this company is from Honolulu to 
Waianae, 33°8 miles. Branches and sidings make the total length 
38°5 miles. The company also owns wharves, scows, and coal 
elevators at Honolulu, and conducts three horse and cattle ranches. 
The gross receipts from the railroad for 1896 were 119,918 dols., 
against 90,718 dols. for 1895, while the expenditures were 68,141 dols. 
for 1896 and 49,263 dols, for 1895, This made the net earnings of 
the railroad department 51,777 dols. for 1896, against 51,455 dols, 
for 1895, a gain of 322 dols. Daring 1885 the length of the road 
was increased by 15 miles. The receipts from passenger traffic in 
1896 were 30,399 dols., of which 3597 dols. came from commutation 
and 1000 mile tickets. Daring 1896 all the property of the company 
was consolidated under one deed of trust providing for the issue of 
2,000,000 dols. six per cent. consolidated first mor e bonds, 
The proceeds are being used to redeem all present bonded and 


floating indebtedness, to build a 38-mile extension to Kabuku, and 
to = miles of track from Honolulu to Ewa Mill with 48 Ib. 
steel rails, 


determined the fact that water on the tube interferes in no way 
with its action. The tube Mr, Moore uses for his experiments is 
about 7ft. long, with a diameter of about 2in., and he suggests that 
these could be strung together between the trolley wires of an 
overhead railway, which is hat el tary, considering the 
enormous additional strain that would be put upon the poles, 

A very favourable report has been handed in by the 
Board under Captain Harrington appointed to examine the 
pneumatic system on board the U.S. monitor Terror. The points 
on which it is found superior to other systems are as follows :— 
pe may always be obtained greater than the greatest 
available steam pressure. By replacing steam engines between 
decks, &c., by air engines the exbaust could be used for ventilation 
purposes, and the temperature would not be made uncomfortably 

igh as it is by steam. Air leaks and burst pipes dono harm, 
and the former are quickly located. The points of advantage over 
hydraulic motors are, the immunity from freezing pipes, the non- 
necessity of exhaust pipes, and the possibility of starting or 
stopping suddenly. The report concludes with the following :— 
‘* Whilst the Board is pleased with the pneumatic machinery on 
board the Terror, it recognises the fact that it is an experimental 
design. The Board is of the opinion that a new design would 

roduce results even more satisfactory than those on board the 
Terror.” 

“ ApprigD Mechanics” was the subject of an address 
read before the section on mechanical science and engineering of 
the American Association for the Advancement of Science, by 
Professor John Galbraith, of Toronto, Canada. He said the sub- 
ject of dynamics is too often treated as if it were a department of 
applied mathematics rather than of mechanical science. While it 
ie necessary that the student cf dynamics know something of 
mathematics, it is unnecessary that he shonld be an expert in 
refined mathematical analysis, but he should possess, in some 
degree, the mechanical instinct. The history of dynamics, from 
the day when the experiments were carried on with but the rudest 
machinery down to the present day, was touched on, and the 
experiments employed described. The science of dynamics, as it’ 
is understood at the present day, inclades among its fundamental 
principles, in addition to the law of motion, the principle of the 
equivalence of work and energy and the principle of the conser- 
vation of energy ; energy being measured, however, only in terms 
of force and displ t, or tum and velocity, The only 
actions known in dynamics are force and its integrals, impulse and 
work. To identify with these all the other actions involving the 
transfer and transformation of energy, such as the conduction of 











heat, chemical reactions, induction of electric currents, &c., forms 
to-day the severest task of mathematical physics, 
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MISCELLANEA, 


THE Sewage Disposal Committee of the Corporat; 
Glasgow have decided to give formal notice of the “2° sage b ‘ 
Corporation to promote a Bill in Parliament to deal with : 
sewage on the south side, the 


Tur Water Committee of the Taunton Town Counc ] 
have instructed the town clerk to give the necessary notice prio rs 
application being made for the sanction of the Local Governm: " 
Board to borrow £35,100 for waterworks extension, - 


Tue first serious accident associated with the ne 
electric cab service in London occurred on Wednesday, who ¥ 
child by some means m ed to become entangled in the chai : 
driving gear, and was so badly hurt that he expired soon after 
being extricated. Such an accident is difficult to account fo : 
Bat it is considered probable that the child having climbed a" 
the box at the rear of the cab which contains the motor had bis 
clothes caught in the gearing and was so drawn under the ‘chain, ad 


Mr. Henry Busuewn, of York, died on Tuesday, at 
Harrogate, where he had been staying with his family for siz 
weeks. Mr. Bushell served his time under Sir Bernard Samuelson 
manufacturer of agricultural machinery. He afterwards removed 
to York, where he built up an important business as an agricultural 
engineer, now carried on under the title of Messrs, H, Bushell 
and Sons, Mr. Bashell was the pioneer of the reaping machine 
and introduced as well the modern style farm implements int 
Yorkshire, his name being familiarly known among agriculturists 
in the North of England. Thed d was prominently identified 
with the Wesleyan body, and has held all the offixes open to g 
ayman, 


EVERYTHING points out to Kelung as the naval station 
for Formosa. But it is extremely doubtful whether its smal] 
harbour will provide accommodation both for Admiralty and 
commercial purposes, says Her Majesty’s Consul at Tamsui, Japan, 
It is intended apparently that sooner or later ocean steamers are 
to call there, but no improvements, however great, in the harbcur 
will outweigh the eH that Tamsui has by its water 
communication with the i 





usiness centre of Twatutia; and 
probably merchant steamers would be so hampered as to anchor. 
ages and other conditions prevailing in a naval port, that the 
experiment of a naval and commercial port is not likely to prove a 
success. 


A new class of accident attending the development of 
coal elevating and storage systems is described by Power, At the 
station of the Edison Electric Illuminating Company, of Paterson 
N.J.,an elevated bin, having a capacity of some 1000 or 1200 
tons, occupied the centre of the boiler-room, In viow of a possible 
scarcity of coal on account of the strike among the coal miners, 
the bin had been kept fall. The construction proved unequal to 
the strain. The side opposite the boilers gave way, letting out an 
avalanche of coal upon the floor, and the structure being a canti- 
lever, the other side, freed from support, settled down upon the 
boilers, breaking the steam mains and connections, burying every. 
thing in fine coal, and completely crippling the station. 


A WARNING to electrical engineers, and especially those 
interested in X-ray apparatus, against experimenting on the action 
of these rays in removing superfluous hair without a previous 
knowledge of the effects to be expected, is given in the Hlectrical 
Engineer. A case has occurred lately in which a doctor placed a 
lady patient in the hands of an electrical engineer to see whetke: 
by using X rays he could remove a superfluous growth of hair from 
her face, By way of trial the lady was placed opposite a tube for 
twenty minutes at a time on four consecutive days, and at the 
conclusion of this experience she declared that she felt absolutely 
no effect. However, at the end of the week she discovered that 
not only had the rays been very effectual as a depilatory agent, 
but they had removed the skin as well. 


On Thursday of last week another step was taken in 
the lighting of the streets of Cheltenham by electricity, the lower 
part of High-street, from St. George’s-square to the Gloucester- 
road, being supplied with arc lamps in the same proportion as 
other parts of the town, The use of the electric light by private 
consumers is increasing rapidly. So great, indeed, is the demand 
that it cannot be met by the existing plant, and additional 
machinery is urgently needed, Nothing, surely, could more 
pointedly and directly illustrate the force of Mr. Robert Ham- 
mond’s advice to the Gloucester Corporation, in his racent report 
to them on the proposed electricity supply for Gloucester, waen 
he cantions them inst ‘“‘the mistake of most other places in 
adopting plant which has had to be cleared out in a year or two,” 
as being unequal to the demand. 


Layinc pipes under lawns without excavating is 
described by W. M. Parker, of San Francisco, Ca’,, in the 
American (as Light Journal, which gives a sketch of the apparatvs 
used. Itis very simple, consisting merely of a light iron plate 
frame with attachments for a vertical water pressure pipe that has 
a horizontal branch connected through a swivel with the line to be 
driven under the surface, A short section of the end of this pipe 
is enclosed between two bearings on the framework, and is pro- 
vided with ratchets for revolving it on its axis; any kind of a 
feeding device may be applied, and the end of the pipe terminates 
in an auger or pod bit. Short sections of pipe can be successively 
inserted at the ratchet end, and quite a length of pipe driven 
underground by the combined action of the pressure feed and th 
auger head with its central water jst. 


Tue report of the Paris deputation of the Seli- 
propelled Traffic Association is to hand, from it we abstract 
the following. Dotails of the vehicles and the rurs were 
given in our issue of August 20th. ‘‘ Reviewing the numer- 
ous systems and vehicles that came under notice,” the Cor- 
missioners write, ‘‘we are of opinion that (1) Scotte’s and De 
Dion’s vehicles are the only ones we saw capable of dealing with 
loads such as we in Liverpool require to move. (2) Ssrpollet’s 
system has been admirably worked out for tramcars, bat, owing to 
the demand for these, not much has yet been achieved in its 
application to ordinary road vehicles. (3) Oil engines—internal 
combustion—using petroleum spirit are developed to a high 
degree of lightness and economy for pleasure carriages and 
vehicles of a small gross weight. (4) There can be no doubt as to 
the —_ feeling in France, where the liveliest interest is evinced 
in all matters ees to automotors, but it is more from the 
point of view of pleasure-seekers with a novelty than of busines 
men with work todo, At the same time, the practical carrying 
aspect of the question is attracting attention, and efforts are 
being made to produce vehicles for the transport of goods. No 
thoroughly satisfactory vehicle for really heavy traffic was, how- 
ever, produced at these trials, (5) As our investigations appar 
to show that no heavy vehicle in Franc has yet reached such a 
stage of development as to be suitable for the requirements of this 
district, we are of opinion that the public trials which the Associa- 
tion proposes to hold next spring shoald be proceeded with, in 
order to ascertain the actual position of English effort to produce 
self-propelled vehicles for heavy trafficon common roads, (6) As 
now constructed, neither Scotte’s or De Dion’s vehicles would be 
of any use in this country, owing to the tare weights being in 
excess of those allowed under the provisions of the Locomotives 
on Highways Act, 1896. These machines unquestionably have in 
them the elements of practical succese. (7) Whilst our conclusions 
are not entirely favourable to the motor-wagons put forward on 
this occasion for the transport of heavy goods, there is no doubt 
that Scotte’s and Da Dion’s systems are efficient and economical 








for passenger services, and that Sorpollet’s tramcar system is 4 
proved success,” 
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will be made. Tue Enorneer is registered for transmission abroad. 
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rate for any destination outside the United Kingdom, foreign Sub- 
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receive THE Enorneer weekly and post free. Subscriptions sent by 
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All single advertisements from the country must be accompanied by a 
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Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tuk ENGINEER, 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





PUBLISHER’S NOTICE. 

*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenrence, 
if suffered, can be remedied by obtaining the paper direct from 
this office, 





*," With this week’s number is issued as a Supplement a Two-page 
Engraving of Vertical Pumping Engines, West Middlesex Water 
Works, Hampton. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. Price 6d, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


INQUIRIES. 


CHIMNEY CONSTRUCTION. 

Srr,—I should like to be referred to any book or paper giving 
examples of specifications for factory chimneys. I cannot find anything 
of the kind in print. B. H. A. 

September 20th. 





GALVANISED IRON STEAM PIPING. 

Sir,—I should be exceedingly obliged if any reader would kindly tell 
me where I can obtain information regarding the relative strengths of 
ordinary steam piping, plain and galvanised, for withstanding internal 
pressure, and also tensile strength. I cannot find the desired infor- 
mation in any of the text-books to which I have referred. H. W. 

Derby, September 8th. 





BOILING CORROSIVE LIQUIDS BY STEAM. 

Sir,—Can any reader of Tae Enciveer tell me what is the best way of 
boiling corrosive liquids by steam, keeping the steam, of course, aps 
from the liquid? I have hitherto used a e galvanised tank with a 
coil of steam pipes, but the material eats away the worm of the pipes, 
and leakage soon results. What about a false bottom or a strong galvan- 
ised steam tank inside the large tank ? 

Also I want a method of thoroughly mixing various plastic materials 
in quantities of 10 cwt. to 4 tons or 5 tons at a time. Who can advise 
me of any suitable machinery ? 

And what is the best disint ting hinery for the grinding of 
hard baked clay into a powder’ I want it to be efficient as well as 
economical. State quantity that can be treated per day, and power 
required. ULCAN. 
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THE STRIKE AND LOCK-OUT. 


THERE is very little if anything new to record concern- 
ing the war between the Amalgamated Engineers and 
the employers. The communications from our corre- 
spondents in the great manufacturing centres, which we 
publish week by week, place our readers not only in 
possession of the facts, but of the opinions of the leaders 
on both sides. The war has now lasted about eleven 
weeks, and there is no longer room to doubt that the men 
must be beaten. By this time, no doubt, they have 
learned that the masters fight as men fight with their 
backs to the wall. The Employers’ Federation receives 
day by day new accessories to its ranks. Among the 
more important are Messrs. Denny, of Dumbarton, and 
Gray, of Hartlepool. In Sheffield the Brightside Foundry 
Company, Messrs. Craven, and Messrs. Winder, have 
posted notices. The leading firms in Gloucester and other 
centres are following suit. The recent speeches of Mr. 
John Burns, and the utterances of Mr. Barnes, carry no 
weight, and do not seem to evoke any enthusiasm among 
the men. Numerous firms report that they have all the 
hands they want. It is suggestive that they point 
to the imprisonment without fine of turbulent pickets 
as the means by which this desirable end has been 
attained. It would appear that there is an immense reserve 
of more or less skilled labour in the country, which is 
willing to work if only it gets the chance. The system 
of terrorism which has been permitted to exist by the 
authorities is answerable for much mischief. The union 
leaders have, to do them justice, never made any attempt 
to conceal the fact that picketing is essential to the suc- 
cess of a strike. But picketing, depending on persuasion 
for its efficacy, is a very poor affair; and the union 
leaders would think twice about ordering a strike if they 
had no other means to hand for dealing with non-unionist 
workers. 

Many suggestions for compromise begin to be made ; 
we fear that none of them are of the smallest use. The 
masters have had to contend for years with a tyranny of 
which the outside public form no conception. They have 
revolted, and revolutionists are never satisfied with half 
measures. For most of them the bitterness of death is 
past. Whether the strike now lasts three weeks or three 
months longer matters very little; they have made up 
their minds that they will conduct their workshops in 
their own way; that they will manage them as they 
think proper, and they are going to have their 
way. The leaders of the Amalgamated [Engineers 
have laid the last straw on the camel’s_ back. 
The employers have turned on their persecutors, 
and compromise is impossible. Those who suggest it 
forget that compromise would mean the loss of nearly all 
that the masters are fighting for. They are fighting not 
only for substantial pecuniary questions, but for a moral 
victory; and the great objection to all compromises 
would be specially applicable in this case—it could not 
last. In the future either the capital invested in our 
great workshops will be controlled by the Amalgamated 
Engineers or by its present owners. That is what the 
fight really means. The general public have no idea 
what the defeat of the masters implies. The eight hours 
day we have already been assured by trades union 
leaders, is only the first step. In the words of Mr. 
Barnes, the eight hours day is the beginning of a move- 
ment that “the men may work out their own emanci- 
pation.” It might be quite possible to concede the eight 
hours day, and yet so desperately inexpedient that no 
such concession is possible. 

Every humane man will rejoice to see the numbers of 
those locked out augmented. It is in that way alone 
that a speedy termination can be put to a most disastrous 
and deplorable war. No attempt at arbitration, either 
by the Board of Trade or anyone else, is likely to be 
successful, because it could not take account of the 





innermost life of workshops, nor provide a remedy for 
uncordial relations between masters and men. The 
multitude of petty vexations that the Amalgamated 
Engineers have inflicted on foremen, masters, and non- 
unionists alike, could not possibly te dealt with by 
arbitration. It is, however, quite possible and even 
useful to discuss proposals to take effect when the war 
has come to an end. Some of these are very absurd, 
others are excellent. Among the latter we may class a 
scheme for an Act of Parliament compelling the separa- 
tion of the funds of trade unions into two portions, one a 
benefit the other a fighting fund. No reasonable objec- 
tion could be urged to this. It secures the provident 
workman from the loss of his money in trade disputes, 
but it leaves him as free as air to subscribe what he likes 
to the war chest of his union. We need not stop to 
point out what the result would be. The circumstance 
that the introduction of such a Bill would be opposed tooth 
and nail by the union leaders speaks for itself. We are 
confident that the passing of an Act of the kind would go 
far to prevent strikes altogether. Another scheme worth 
notice is that the nine hours day shall be worked for 
eight months in the year, and the eight hours day for the 
four winter months. The sole difference would be that 
during these months the men should begin one hour later 
in the morning. In favour of this for a great many 
shops—though not for all—there is much to be said. It 
is a familiar fact that it is practically impossible to get 
all the hands in regularly on winter mornings ; and work 
is done at that season to a great disadvantage and at great 
cost. We think that this arrangement would satisfy the 
men and would entail no loss on the masters. Wages 
to be reduced in proportion, unless the condition of trade 
was such that the hour might be given to the men with- 
out deduction of pay. 

One direct effect of the strike will be an enormous 
demand for automatic machine tools; of this we have 
received various hints, and it is a suggestive circumstance 
that not a few principals of firms have gone to the 
United States on purpose to learn what is being done 
there. There is no room to doubt that in the United 
States they are far in advance of us, especially in all 
repetition work in this respect; but we are learning. Ii 
the Amalgamated Engineers would send some of their men 
over who would find one man using two, three, and, in 
some cases, six tools at once, they too would learn a lesson 
in national methods which might prove of very great 
service. 


NORTH ATLANTIC FREEBOARDS. 

A CONSIDERABLE agitation is in progress among the 
commercial populations of Philadelphia, New York, and 
Boston, for the repeal of that portion of the Merchant 
Shipping Act of 1890 which compels British vessels 
crossing the North Atlantic in winter to sail with a 
greater freeboard than would be required in any other 
waters at that period of the year. Ever since the dis- 
covery of the North American Continent it has been the 
experience of navigators that North Atlantic voyages in 
winter are attended with stormier weather and more 
turbulent seas than are encountered in any other of our 
trade routes. As a consequence, vessels sailing between 
Europe and most of the ports in North America are 
subjected in winter to much more severe stresses and 
their crews are exposed to greater dangers and discomforts 
than is the case in any other voyages. Hence it has 
been a common practice to load vessels in the trans- 
atlantic trade less deeply during the stormy months than 
at other times, both with the view of reducing the 
stresses due to the heavy seas as well as of affording a 
higher, and thereby safer, platform for navigation. 
When Parliament dealt with the loading of ships, 
and made fixed freeboards compulsory in British 
ships, if accepted the advice of the Freeboard 
Committee by making the winter freeboard in all cases 
greater than that allowed during the months of summer, 
and further, insisted upon a much greater winter excess 
being required for North Atlantic voyages. Anyone, 
whether he be a sailor or naval architect, or whether he 
has given no previous study to the subject, if he be com- 
pelled to cross the North Atlantic in winter, cannot but 
be impressed with the great difference between the condi- 
tions of weather and sea there encountered from what is 
experienced in more southern latitudes. But if his 
duties should happen to bring daily under his notice the 
effects upon ships of the winds and waves of many 
different seas, then the necessity of a lighter lading and a 
higher side in North Atlantic winter voyages will be 
demonstrated beyond the shadow of a doubt. 

The Act of 1890 fixed the southern limit of a North 
Atlantic voyage at about 39 deg. N. latitude. That is to 
say, all British vessels sailing between any European port 
and any port in North America north of about 39 deg. 
during the months of October to March inclusive were to 
load to the W.N.A., or winter, North Atlantic line. Now 
this limitation of latitude allowed vessels to load for New- 
port News in Virginia to the ordinary winter freeboard 
line, whereas, if going to Baltimore in Maryland, they 
had to be lightened to the extent of several inches. 
But, singularly enough, in both cases the vessels 
had to take precisely the same ocean route, because to 
get to their destinations they had to enter the narrow 
mouth of Chesapeake Bay. To penalise Baltimore 
cargoes in this way seemed absurd, although the pori 
itself is north of the 39 degree limit. Hence, after some 
agitation on both sides of the Atlantic, the Board of 
Trade, in the year 1893, agreed to allow vessels to load 
for Baltimore upon the same’ freeboard conditions as to 
Newport News. Wilmington, Charleston, and New 
Orleans. But here a new source of complaint arose. 
Owing to the length and the northerly trend of Chesa- 
peake Bay, the city of Baltimore, at near the head of it, 
is close upon the same parallel of latitude as Philadelphia, 
and only a very little south of New York. Hence trade 
in winter is diverted to Baltimore, which would in all 
probability otherwise go to Philadelphia, New York, and 
even Boston. This seems very hard indeed upon the 
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shippers and merchants in the losing cities, for the 
difference between the W. line and the W.N.A. line 
means in many cases upwards of two hundred tons of 
cargo on each voyage. It stands to reason that 
Baltimore must prosper at the expense of her neigh- 
bours at a little to the north under such circumstances 
as these, and it is equally easy to understand the cause 
of the agitation now in progress to which allusion has 
been made, 

Already, some time since, the Board of Trade were 
approached on the subject, but after due deliberation and 
full consultation with Lloyd’s Registry Society they 
decided to adhere to the existing regulations. The fact 
is, a line must be drawn somewhere. A vessel bound for 
the Gulf of Mexico or the West Indies does not as a rule 
encounter such bad weather in winter as do those pro- 
ceeding from the same port to New York. It may be 
quite true, as the petitioners on the other side state, 
that the several ocean routes converge so rapidly that 
vessels from Boston to the British Isles meet, for the 
greater part of the way, with the same kind of weather 
and the same condition of sea as do those sailing at the 
same time from Chesapeake Bay to the same destination. 
Similarly, it may be urged that vessels to South Africa 
and Australia, to the Mediterranean and to India, have 
all to pass the mouth of the English Channel and cross 
the Bay of Biscay ; but tomeet bad weather during one 
or two days is not the same thing as a voyage which is 
stormy throughout, and during which the vessel is 
continually being strained through encountering heavy 
seas, 

Either the North Atlantic in winter is an exceptionally 
stormy and wave-swept stretch of water, or itis not. If 
it is so liable to bad weather and heavy seas at that time 
as to make it desirable to sail with a greater freeboard 
than would be necessary on other routes, then the Board 
of Trade is fully justified in insisting upon such a 
condition being strictly fulfilled. We do not hear it 
denied that the North Atlantic in winter is a very stormy 
ocean; all we are told is that Baltimore is unduly 
benefited by British freeboard restrictions at the 
expense of New York, Philadelphia, and Boston. But 
how about our colonial ports in Nova Scotia, New 
Brunswick, Newfoundland, and the St. Lawrence? Is 
it alleged that a voyage from here to Halifax, in Nova 
Scotia, in winter is attended with any worse conditions 
of weather and sea than one made at the same time to 
New York? If not, why not extend the demanded con- 
cession to Halifax and the Bay of Fundy? Why should 
3oston cargoes be heavier than those allowed to 
Colonial ports, which are closely approached on the way 
to Boston? 

But every one knows that the W.N.A. line is a 
necessary precaution in the interests of safety to life and 
property. The puzzle is to define a limit of latitude on 
the eastern coast of the United States which shall please 
everybody without sacrificing the principle upon which 
the precautionary measure is based. If Chesapeake Bay 
had trended south instead of north, so that no port upon 
it could be north of its entrance, we should probably 
not have encountered any difficulty by making its mouth 
the southern limit of the W.N.A. freeboard requirement. 
At the same time, we consider the Government made a 
mistake in choosing at the first the vicinity of the 39th 
parallel as asuitable boundary. Cape Hatteras is well 
known to the coasting navigators of the United States 
as the dividing promontory between the stormy winter 
Atlantic and the comparatively placid one. It is true 
that an ocean route from the English Channel, or from 
Queenstown to Wilmington or Charleston, will not 
diverge much during the first day or two from that to 
New York, and probably much the same sort of weather 
and sea would be encountered at starting by vessels 
proceeding to these several ports. But, all the same, 
the conditions on the southernmost tracks will be, 
throughout by far the greater part of the voyage, 
much superior to those met with on the more northern 
course. 

Hence, in our opinion, instead of removing the W.N.A. 
restriction in the case of voyages to and from Phila- 
delphia and ports to the north of it, the proper course 
would be to fix the southern limit at Cape Hatteras, so 
as to include Chesapeake Bay and the ports upon it 
within the high freeboard winter requirement. This 
would remove all the causes of complaint now arising 
through the artificial diversion of trade to Baltimore from 
United States ports to the north of it, and prevent an 
injustice being done to New Brunswick, Nova Scotia, 
Newfoundland, and ports on the St. Lawrence. Under 
any circumstances the W.N.A. line should be retained as 
an esssential condition of safe transatlantie cargo traflic, 
and no question of pecuniary profit or Joss should be 
allowed to influence the judgment of the Board of 
Trade when considering applications and arguments 
relating to it. 


FALL OF A BRIDGE AT TARBES. 


Tue testing of an iron bridge of even a very moderate 
span to the point of destruction, is always an expensive, 
and, in many instances, a dangerous proceeding, whether 
it be accomplished purposely, or brought about acci- 
dentally. In avery recent impression we drew briefly 
the attention of our readers to the complete collapse of 
a bridge at Tarbes. Since that publication, official 
inquiries have been held in France with a view of inves- 
tigating the actual circumstances attending the failure of 
the structure, and of tracing the causes which led to it. 
Some of the causes alleged do more credit to the 
ingenuity of our French confréres than to their perspica- 
city asengineers. Itis, before going farther, satisfactory to 
be able to state that though several persons were injured, 
and.a few rather severely, there has so far been no actual 
loss of life. The failure of a railway bridge during test- 
ing, unless it be an experiment undertaken with that 
express object, is a rare occurrence; and the failure, under 
any circumstances, of the especial type of girders used 
for the Tarbes bridge is still rarer, and, we think, unpre- 


cedented. In a word, the pair of pear composing the 
bridge in question were of the solid plate pattern, 150ft. 
in span, 7ft. 3in. in depth, and spaced 4ft. 9}in. from 
centre to centre. They carried a single track, the rails 
were placed directly over the centres of the upper booms, 
and the bridge was to every intent and purpose a“ deck” 
one. It belonged to the system known in France as that 
of the Marcelle bridges. These are designed by officers 
of the Engineers, are the property of the Government, 
and consist of two classes. The first class comprises the 
‘small bridges,” as they are termed, which are again 
sub-divided into those of spans not exceeding 33ft., and 
into those of spans reacking a maximum of double that 
dimension. There are also two divisions of the “large 
bridges,” the first ranging up to a span of 100ft., and the 
second to 150ft. A distinction, however, is observed in 
the position of the load in these last two divisions. It is 
always placed, when the span does not exceed 100ft., on 
the upper booms, but from that span to 150ft. it may 
be placed either on the upper or the lower, as circum- 
stances might dictate. 

All these bridges are built in sections, differing in 
length, according to the length of the spans, and kept at 
the different military depdts in various parts of the 
kingdom. In the case of the ‘small bridges,” the com- 
ponent sections commence at 4ft., proceeding in regular 
geometrical progression, with a factor of 2, to the limit of 
32ft. The separate lengths for the “ large bridges ’’ follow 
no regular progression, but are made in lengths of 
5ift., Sift., 243ft., and 82ft. respectively, the last 
maximum section, when designed for bridges of a span 
of 150ft., weighing nearly 18 tons. All the Marcelle 
bridges are constructed of mild steel, with a breaking 
strength of 28 tons to the square inch, an elongation of 
20 per cent., and an immunity from all permanent 
deformation under any load not surpassing 14 tons. 
When we consider that these structures were always 
intended to perform merely temporary duty wherever 
their services might be requisitioned, it is obvious that 
one great point was to render them as light as possible, 
an assertion which was admitted by the engineers them- 
selves to be perfectly true. Itis not that there was any 
desire to skimp the material, but the difficulty of trans- 
porting iron work increases so disproportionately to the 
weight, that the temptation to reduce the latter to a 
minimum is a sore one. Thus we find that the weight 
per foot run of the bridge over the Adour did not exceed 
three quarters of a ton, although the steel was stressed 
up to nearly 74 tons per square inch, an amount which 
many would consider excessive. The girders were built 
up of ordinary flange plates and a tee steel to which the 
continuous web was riveted. Vertical stiffeners were 
riveted to the flanges at certain distances apart, and the 
girders were connected together by a few horizontal ties 
at right angles to their longitudinal axes. There were 
neither cross girders nor rail bearers, as the rails were 
simply bolted down to iron chairs attached to the upper 
flanges of the girders. A more ricketty description of 
bridge, as we shall subsequently point out, could hardly 
have been devised. We pass over the modus operandi of 
placing in position the defunct structure, and shall give 
our own reasons for its premature collapse. 

The details, or the data at our command, are far from 
complete, but they are nevertheless sufficient. One of 
the first points to be noticed is the great and unscientific 
proportion of the depth to the span. It is far beyond 
the limit allowed to a box girder or a tubular bridge. 
Neglecting fractions of an inch, the proportion adopted is 
as onetotwenty. While admitting that there is acertain 
amount of latitude allowed, with respect to these relative 
dimensions in plate girders, it is very considerably less 
than that to which open web girders are restricted. The 
old, and indeed the present ratio in many examples, is 
still rated at one-twelfth. In some American structures 
it is taken at one-fourteenth, and as an extreme example 
it might be put at one-sixteenth. It should be borne in 
mind that while the strength of a girder varies simply as 
the depth, the stiffness varies as the square of the depth. 
There is nothing to indicate in the photographs taken 
after the accident that there was any cross-bracing 
between the pair of girders. There were no diagonal 
bars situated in the vertical plane of the cross-section of 
the bridge, connecting the upper flanges of one girder 
with the other corresponding lower one respectively. This 
was a very serious omission, and the one to which, in 
our opinion, the failure of the bridge was principally due. 
Owing to the want of this diagonal bracing, which is 
essential to all deck bridges, each girder acted in a very 
great measure independently of the other, instead of the 
pair of them forming one continuous and entire structure. 
It is true that it does not follow that even had the neces- 
sary bracing been present, the bridge would not have 
fallen. Certainly not; but it would not have fallen in 
the manner it did. As it is, the girders fell widely apart 
from each other. It would have been impossible, had 
they been adequately braced together as we have suggested, 
for them to have separated from each other or to have 
been so violently twisted and distorted as they were. 
No doubt the whole structure, however solidly put to- 
gether and braced, might have given way; but it would 
have given way as a whole—en masse—and not piecemeal, 
as in the present case. In all probability one girder 
yielded first, and the other was compelled to follow 
its example. Admitting that the unit stress to which 
the material was subjected was rather high, it was not 
in itself high enough to cause the disaster. Nor was the 
web to blame; for it was stiffened at frequent intervals 
by vertical angle irons and gusset plates. Apart from 
the actual testing load, to which attention will be drawn, 
it is our impression that the bridge did not break down 
from want of absolutely sufficient strength, but from 
want of rigidity or stiffness, regarding the structure as a 
whole. It is an axiom in all engineering works of a con- 
structive character, that a sufficiency or an excess of 
strength and rigidity in any one part or section, will not 








compensate for a deficiency in any other part, or in the 
design in its entirety. 








It should be stated that the proof tests prescribeq by 


authority for the Marcelle bridges were not romulgated 
by the department until after they had been esigned and 
constructed. In other words, th 


ey were not origi 
built to conform to any dieviilens ie specified menial 
There is no objection to calculating the strength of , 
bridge after instead of before its construction, nor pik 
difficulty in so doing, though to us it might, perha, 
look a little like putting the cart before the hone 
When, therefore, the French Midland Railway Compan , 

, : y 
requ sted the loan of one of the Marcelle bridges, it was but 
natural under the circumstances, that it should ask the 
Government engineers whether these structures would be 
able to support the test loads to which they were to be 
subjected. The reply was in the affirmative; but it js 
evident that the engineers of the company were not quite 
at ease in their minds about the matter, as they decided 
that when they came to use the bridge, none of their 
trains should pass over it at a speed exceeding that of 9 
smart walking pace. As a preliminary trial, an engine 
and tender weighing 76 tons were walked on to the centre 
of the structure, producing a deflection of not quite half 
an inch, a result which was regarded as favourable to its 
future powers of resistance. The anticipation proved 
delusive, for a second proof load, consisting of two loco. 
motives with their tenders, and a pair of heavily freighted 
wagons, weighing in all some 170 tons, brought down the 
bridge, gently and gradually, but not the less surely, 
After the collapse, the question at once arose, was the 
test load a fair one, and one which the bridge might haye 
reasonably been expected to bear with safety? The argu. 
ment put forward that it were better that the structure 
should give way under trial with a heavy load, than that 
it should survive the effects of a comparatively light one, 
and subsequently break down with the passage of a heay 
train of pilgrims, does not touch the question of the 
severity or otherwise of the proof load. That argument, 
carried to its logical conclusion, would render it necessary 
to test every bridge to destruction, that is, actually to 
break every bridge to find out what load it could safely 
support. It must not be forgotten that the Marcelle 
bridges form a part of French war material, and, no 
doubt, are subjected to a very large amount of rough 
usage. It may be true that the raw material may benefit 
by repeated heatings, hammerings, forgings, and other 
abusive processes, but built-up iron and steel work are 
not quite so callous to bad treatment as might be sup- 
posed. Because the bridge over the Adour failed under 
trial, we have no intention of condemning the system of 
construction of which it is an example. Numerous 
similar structures, and under fairly similar conditions, 
have given very satisfactory results, but they were not 
tested to the same degree. This fact unquestionably 
supports the allegation, that in the case before us the 
proof load was of an excessive character, and such is our 
own opinion. 

One reason for the catastrophe throws the blame upon 
the locomotives, averring that their want of unison in 
working, their different ‘‘ beat” in fact, imparteda vibratory 
motion to the girders which finally resulted in their total 
distortion and destruction. We receive this statement 
with considerable caution. Had the proof train been 
traversing the span with even the speed of one of our 
fast parliamentary trains, there might be some little force 
in the assertion, but not otherwise, as really happened. 
The actual construction of the bridge was, notwithstand- 
ing, favourable in some measure to this hypothesis. A 
pair of girders so loosely connected as to be really inde- 
pendent, neither cross sleepers nor rail bearers, rails 
merely bolted to chairs, in their turn bolted to the upper 
flanges, constituted the design. Such was the mise 
ensemble, and it would be difficult to imagine one more 
inadequate for the duty imposed upon it. We must 
decline to accept the preposterous argument put forward 
that the collapse of the Tarbes bridge was due to the fact 
that at the time of pangs of the girders was exposed 
to the rays of the sun while the other was in the shade; 
nor do we endorse the statement that a difference of 
expansion in the two girders of just ,\;in. could have 
influenced its downfall. The solid sides of the old Menai 
tubes, which stretch over a span three times the length 
of that of the example under notice, are alternately 
heated and cooled to an extent which occasions a lateral 
deflection of 3in., and yet the Wild Irishman rushes 
through them at a speed that would wreck many conti- 
nental bridges of only a quarter of its dimensions. Our 
own opinion is that the failure of the bridge over the 
Adour was due to three principal causes:—First, the 
design was defective both theoretically and practically, 
and utterly incapable of supporting the load placed upon 
it. Secondly, the absence of all staybracing between 
the girders rendered their subsequent distortion a matter 
of certainty. Thirdly, the test load of 170 tons 
was much too severe for so unstable a structure. To 
these may be added a fourth, which is that the position 
of the load, which is quite justifiable in properly built 
deck bridges, was the worst that could have been adopted 
under the circumstances, having regard to the details of 
construction to which we have directed attention. 
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DIVINATION. 


Ir there is one thing more than another that goes to the 
heart of a scientist, it is the outrage of physical laws by 
unauthorised persons. It is all very well for a Faraday or & 
Thompson, a Dewar or a Marconi, to upset preconceived 
ideas, and to perform the impossible; but when persons of 
no particular intellectual training, neither members of our 
learned societies nor students of our colleges—persons, 
perhaps, not having the most rudimentary idea of even such 
commonplace every-day subjects as the metaphysical theories 
of time and metaphorically tweak the noses of our 
reverend signiors, the signiors feel not unnaturally injured and 
insulted. They have no sort of objection, of course, to a man 
wandering about a field with a rapt and anxious expression, 


and exclaiming, ‘“ Here is water,” ‘There is lead,” “ This is 
tin, and this gold ;” nor do they mind another ae 5, any 
number of calvoes of blunderbusses at the clouds to 
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down Pluvius, so long as they fail. It is only when these 
unauthorised meddlers succeed that they feel aggrieved. 
Only the other day we heard of a gentleman out in a wild 
mining district who could locate the metals with certainty. 
Asan experiment—a member of our staff assisted at it—a 
number of coins were placed under the carpet in various parts 
of a room in the absence of an adept, who on his re-entrance 
indicated the position and material of each one as he walked 
about the room. ‘Then there is another case that we have 
peen told on most trustworthy authority. In this case it 
was a water diviner—-not Mr. Gataker—who showed success- 
fully the lie of water at a depth of fifty or sixty feet under a 
farm. He used the divining rod, and ascribed to it those 
supernatural powers which it claimed centuries ago— the 

wer of indicating a murderer, the location of stolen goods, 
&c. Now, there is no one in the world more anxious to believe 
that these divinations are hoaxes than we are. We should 
be delighted to see someone afet up and expose the whole 
business. We have heard sorts of explanations, but 
somehow or another they never succeed in touching all the 
oints. There always remains a balance in fayour of the 
iviner. In spite of everything, he will keep on succeeding, 
when itis perfectly evident to every scientifically-minded 
individual that success is impossible. Of course it shows a 
rad lack of scientific training on the part of the performer. 
A properly-educated person, with a due respect for the laws 
of nature as expounded by philosophy, would fail quite 
properly ; but neither ent nor reproach has any efiect 
on these unprincipled adepts, The worst of it is they will 
keep on succeeding. 


“PLAYING WITH EDGED TOOLS,” 


A s?TRIKING lesson in trade disputes has just been fur- 
nished by the edge tool workers. About a month ago 
the forgers in that industry—-which is a most important 
one in Sheffield—-decided to strike unless they received 
concessions which amounted to a considerable advance 
Manufacturers’ Associa- 


in wages. The Edge Tool 
tion declined to give the advance, and the forgers 
struck work accordingly. They continued idle up to 


the morning of the 16th September, when work was resumed 
on the masters’ terms. The reason for this abrupt change of 
front is significant. The employers held a meeting on the 
15th inst., at which they passed a resolution, unanimously 
adopted, that unless the forgers then out on strike returned 
to their employment by the 22nd inst., the whole of the hand 
forgers of edge tools should receive one month’s notice to 
cease work. This decision was at once communicated to the 
men, who held a meeting on the same night to consider it. 
The result was that they did not wait until the 22nd, but 
decided there and then to accept the masters’ offer. They 
kept their word, and returned to their work next morning. 
This lesson in the edge tool trade will not be forgotten. It 
accentuates the wisdom of prompt and decisive treatment of 
unreasonable demands, The dilly-da!lying with unconscion- 
able requirements made at the instance of trade union 
leaders, who feel it necessary to justify their existence by 
doing something, widens invariably the graver issues, 
until they affect the whole industry. In this case a certain 
number of the workers made the experiment. If their appli- 
cation had been successful, no doubt the others would have 
followed suit; but when the Edge Tool Manufacturers’ 
Association made up their minds to deal drastically and 
quickly with the emergency, the whole agitation collapsed 
like a house of cards. Nothing whatever has been made by 
it. The manufacturers have been put to considerable incon- 
venience—probably they have lost some of their trade through 
inability to make deliveries—while the workmen have sacri- 
ficed their wages during the time they have been idle. All 
the trouble, annoyance, and loss have not made a single soul 
one penny the better, but, as we have pointed out, a great 
deal the worse. 


ANTWERP. 


Tue horse has been described as ‘‘a noble animal, but he 
will not always do so.” The same definition may be applied 
with not a little appropriateness to Antwerp. It is un- 
doubtedly a noble port, but there are occasions on which it 
“will not do so.” This seems to have been especially the 
case last year, when the greatest difficulty was found in ac- 
commodating the large number of vessels which ascended the 
Scheldt. At least two years ago the increasing evil had been 
talked about, and a decision arrived at to construct quays 
in the southern portion of the town, but in spite of the sub- 
mittal of many plans and schemes to the authorities, nothing 
so far has been done. Several of the projects involved the 
alteration of the river, but the authorities have absolutely 
refused to countenance any such proceeding, as they fear it 
might interfere with the navigation. A far better and wiser 
plan was submitted last November by the Town Council to 
the Minister of Finance, in a letter in which the British 
Consul’s statement in last year’s report as regarded the 
insufficiency of the present works was quoted. The coun- 
cillors propose the demolition of some of the fortifications, 
which at present surround the city and prevent its natural 
expansion along the river banks. Ifthis scheme is adopted— 
and, if judged on its merits, it seems probable that it will be 
there will be almost unlimited room for the extension of 
docks and quays, and Antwerp will again be able to ‘do so.” 


SHODDY, 


We regret that on two or three occasions we have felt it our 
duty to reprimand English merchants for exporting 
indifferent goods to foreign countries. Under the careful 
tuition of the British Consuls we are gradually awakening to 
ourerror. The English manufacturer, we are beginning to 
find, is altogether too good for this world, or at any rate for a 
very large portion of it. He is too good and not nearly 
showy enough, and he has a perfectly absurd confidence that 
the purchaser will find in the long run that the best, although 
the dearest, is the most economical. The purchaser, when 
he happens to be @ poor unenlightened Bulgarian or a 
Mexican, or a Fiji islander, is not vastly affected by such 
observation. He probably has an uneasy feeling that before 
he has had time to wear out his purchase his body may be 
“punched full of cruel holes,” and even to ourselves, under 
the circumstances, the expenditure of an extra half-crown for 
the quality of endurance would be twice considered. It does 
not, however, very much concern us what the considera- 
tions which influence him may be. The fact is that the 
foreigner, particularly the ubiquitous one, exports to Fiji 

nay attractive, and cheap shoddy, which is greedily 

ught, whilst our valuable goods, warranted to wear for 
ever, testify to their own endurance by remaining eternally 
in the shop windows. 
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'S. 102. . 
: : common with other employers, 
es Be consider it our duty to use 
7 ; i N°4 the only means in our power 
ass : to bring this suicidal strike to 
: . a conclusion. Should you 
: x ‘gl desire it, we shall be glad to 
oe 3% receive & deputation to talk 
Holes in Sole Plates to be drilled ———— : matters over, chosen from 
Sole Plate 7% 8° % thick — those | eniployed in these 
works.” On Tuesday the local 
Rail Fish Plates Sole Plates and Top Washers, secretary of the Amalgamated 
Rails 73 lbs. per yard Society of Engineers intimated 
that, so far as the members of 
that society were concerned, 
the discharge of 25 per cent. 
— next Saturday would be met 
: ee by all of them giving up work, 
without waiting for the sub- 
sequent enforcement of the 
notices on the remaining 
75 per cent. This would 
| probably mean the immediate 
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vo closing of Messrs. Summers 
and Scott’s works, where the 
whole of the engineers are 
members of the Amalgamated 
+ Top Washer 3% «3>% Society. Messrs. Fielding and 
Platt, and Messrs. Foster 
rs Brothers, Oil Mills, of Glouces- 
2 } \ ter, and the Gloucester and 
8 % \j Berkeley Canal Company, have 

a : | ‘ rs also posted the notices. 
a righ gS ee ee At Messrs. Fielding and 

| ' th led . 
N° ‘4 5 tiger Platt’s, Atlas Ironworks, on 
Top Washer 3% 3% Monday evening, the firm dis- 
Hole in Sole Plate t 


cussed the matter with those 
of their employés who are 
j be % to be drilled ) 
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affected by the notices, explain- 
ing that they have very reluc- 
tantly come to the conclusion 
that they could only take one 
of two courses, either to give 
forty - eight hours week or 
resist it. On the part of the 
men it was represented that 
no such demand had been 
made locally, though many of 
them frankly avowed their 
sympathy with the eight hours 
movement. The firm pointed 
out that the men, through 
their executive, must be held 
responsible for what was being 
done in London and else- 
where. If the movement 
were successful in London 
they felt certain that it 
and allowed to fall three times upon the rail between the | would be followed up in the provinces, and consequently 
points of support; the deflection must not exceed 3in.,and | there was nocourse open to thefirm but to join the Federated 
they must bear the weight of 20 tons without permanent set, | Employers in making a stand against the demand. In no 
and 30 tons without breaking, upon bearings 3ft. apart. The | other way could they make an effective protest against the 
| forty-eight hours movement. The firm are in competition 

with German and other continental manufacturers working 

at least sixty hours per week, and in some cases more, and it 
| was perfectly impossible to hope for any orders in the near 
| future with an eight hours day. Most of the work done by 

the firm is not contract—piece—work as at Messrs. Mather 

and Platt’s. The employés of this latter firm are entirely on 
| contract work, and therefore the eight hours movement has 

practically cost the firm nothing. It could make no 

difference to firms working on this system, but in the case of 
| firms like Messrs. Fielding and Platt’s, where most of the work 

is day work, they are convinced that the concession of an 

eight hours day would add at least 124 per cent. to the cost 

of production. The firm felt that if foreign work was to be 

retained they were resisting the forty-eight hours movement 
} as much in the men’s interest as in their own. They ex- 
| pressed the earnest hope that the difficulty, which has arisen 
| through no fault of the firm or their employés, would be 
| dealt with without any bitterness, and that neither side would 
| do anything to prevent friendly relations in the future. The 
| men, many of whom have been with the firm since they were 
| boys, expressed themselves in similar terms. At present it is 
impossible to say exactly how many members of the Amalga- 

mated Society of Engineers and other scheduled societies 
there are in Gloucester, but it is believed that the members 
affected locally will be over 200. Most of Messrs. Fielding 
| and Platt’s employés concerned are members of the Steam 
| Ecgine Makers’ Society. The members of the Gloucester 
branch of the Amalgamated Society of Engineers employed 
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Plan showing Sole Plate and Top Washers. 














End of Rail showing drilling. . Elevation. 
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rails are to have two oval holes drilled at either end for fish- 
plates; the angle fish-plates, sole plates, and top washers are 
to be of tough steel. 
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at Messrs. Summers and Scott’s held a meeting at their club- 
rooms on Wednesday night to decide whether they should 
leave work at once or remain until Saturday. They decided 
to leave on Saturday. 





Our Lancashire correspondent, who deals with several im- 
portant general questions connected with the dispute, writes 
a3 follows :-—Although the past week has not brought forward 
any new development as regards the lock-out and strike in 
this district, matters of more or less exciting interest in con- 
nection with the dispute have occupied attention. The only 
practical shape which the rumours I referred to as current 
last week, that there might be some movement tending in the 
direction of a settlement, have taken, would seem to be the 
intervention of Mr. Wm. Mather, of the Salford Ironworks, 
with proposals for a compromise, that from the first were 
foredoomed to failure, and which have certainly not tended 
to hasten the termination of the dispute. Mr. Wm. Mather 
has in this district made himself so prominent as a 
leader in the eight hours movement that his expressed 
willingness to act as an arbitrator on the issues now 
being fought out has naturally been very stroagly resented 
by the employers, whilst his proposal that the men should 
withdraw from the position they have taken up on the 
machine labour question has not in any way been favourably 
received by the trade union organisations. Perhaps the most 
important event of the week has, however, been the publica- 
tion of an extraordinary circular issued by the Executive 
Council of the Steam Engine Makers’ Society, whose head- 
quarters are in Manchester. This circular contains probably 
the strongest possible condemnation of the precipitate action 
taken by the Amalgamated Society of Engineers in forcing 
on the lock-out and strike in London over the eight hours 
question, and it is regarded by the employers as indicating 
the approaching withdrawal of this important organisation 
from further co-operation with the Amalgamated Society of 
Eogineers in the present struggle. It is evident that the 
Steam Engine Makers’ Society had no intention of being 
involved in the [present dispute in the manner it has been, 
and that practically the Executive Council has been set at 
defiance by the members of the Joint Committee in London, 
who, it is definitely stated, have acted in direct opposition to 
instructions from headquarters. As I have previously in- 
timated, it has been apparent for some time past that the 
Steam Engine Makers’ Society had no real sympathy with 
the Amalgamated Society of Engineers in the manner in which 
the hours question has been brought to an issue, and this has 
been shown by their withdrawing from co-operation on the 
Joint Strike Committees in Manchester, and from participa- 
tion in any movements that have been made in appealing for 
public support. In this respect the Steam Engine Makers’ 
Society has taken a dignified and independent position ; for 
its own members who have been thrown out, it has provided 
support from its own resources, but at the same time it has 
taken care that the funds which have been accumulated for 
its various benefits shall not be unduly trenched upon by 
expenditure for strike purposes. Anotherimportant question 
which is occupying the attention of the federated employers 
in this district is the organised system of intimidation that 
is now being resorted to by the men on strike and their 
sympathisers outside many of the works. I have myself 
received many strong complaints from employers that the 
position outside the works has become almost intolerable ; 
that the men in their employment are, on leaving, pursued by 
threatening crowds, and that all manner of intimidation is 
being resorted to with a view of preventing men they have got 
continuing in their employment. They have added that 
there would be no difficulty in obtaining non-union labour, as 
the high rate of wages paid in Manchester afforded sufficient 
inducement for men to come in from outside districts, but 
under the present conditions many of the employers did not 
consider it advisable to bring into their shops the labour 
which is readily available. This matter was brought very 
prominently forward at a meeting of the Manchester Associa- 
tion of Federated Employers held on Tuesday, when the 
general opinion was expressed that the present police arrange- 
ments were inadequate, and it was decided that representations 
should be made to various local authorities, and that the 
question should also be brought under the notice of the 
Home Secretary. I understand that in some outside districts 
negotiations are in progress which it is expected will result 
in some further additions to the lock-out in Lancashire ; but 
one or two important firms who it was anticipated would 
ultimately join in the movement, are still standing aloof, 
and theirco-operationis not nowlooked for. Aslamina position 
to know officially what is the actual position with reference to 
the proposed conference between the Employers’ Federation, 
and the Federated Trade Unions Societies, on the hours ques- 
tion, and as a number of inaccurate reports on this matter 
have been appearing, I may state that beyond a formal 
acknowledgment of the request from the federated unions 
for their conference no further action has so far been taken. 
Before any definite reply can be given the proposal will have 
to come before the Executive Committee, which has not yet 
met to consider the matter, but amongst many of the em- 
ployers there is a feeling that considering the manner in 
which this request has been put forward by the federated 
trade unions, it is certainly deserving of favourable considera- 
tion on the part of the Employers’ Federation. The local 
branches of the trades union organisations report no material 
change in their position, except that it is stated outside 
support is coming forward more freely. Generally both em- 
ployers and workmen still show a most determined attitude, 
and on neither side are any advances made towards a settle- 
ment. 


Apart from a very quiet tone in Barrow amongst the 
tradesmen and others ia are beginning to feel the pinch of 
depressiun caused by the engineers’ dispute, there is no out- 
ward evidence of any industrial war being on, except, 
perhaps, in the groups of idle workmen who are found at 
street corners and in the public newsrooms. It is estimated 
that between £20,000 and £30,000 in wages have already 
been lost by the engineers on strike or locked out in Barrow, 
and by the men in other trades whose occupation has been 
temporarily taken from them through the dispute. No local 
efforts are being made to bring about a settlement of the 
difficulty, the men being very loyal to their executive, and 
acting absolutely under their orders. The general opinion 
locally is that the dispute wil! not be settled this year, and 
the men, in some instances, at any rate, are looking gloomily 
forward to the cold weather, which is beginning to be felt 
already. The labourers arein the worst position, as they 
have no union from which to draw relief funds, 
although a pretty liberal response has been made by the 
public to an appeal forfunds to help these men, who have had 











no voice in originating the dispute, and who would be glad if 
it were settled to-morrow. Atthe works of Messrs, Vickers, Son, 
and Co., operations in the engineering department are neces- 
sarily on a small scale, being confined to the apprentices and 
the foremen. Two trial trips of torpedo boat destroyers are 
being run this week by the apprentices, The other work in 
the shops is not of a pressing nature. Judged from a local 
int of view, the position is one of unchanged firmness and 
etermination on both sides. The masters refuse to concede 
one point, and the men are determined to support their 
executive, which is equally firm in its determination to fight 
out the difficulty to its bitter end. Some cases of absolute 
want are reported, but fortunately they are being dealt with 
outside by the relieving officer. Many engineers are offering 
their services to steamboat companies, with a view of putting 
in their time at some work till the difficulty is at an end. 





In Sheffield there are now eleven firms who have adopted 
the policy of the Employers’ Federation, and it is possible 
that further additions will be made to the list. The last to 
be added was the firm of Messrs. Crookes, Roberts, and Co., 
steel converters and refiners, and engineers and machine 
manufacturers, of tha Argus Works, Shoreham-street. At 
pay time on Saturday Jast they discharged 40 per cent. of 
those employé; who are members of the Amalgamated 
Society of Engineers. This step had the usual result, Oa 
Monday morning the remaining engineers, both society and 
non-society, along with a number of boys, refused to return 
to their employment. bg | proceeded to the headquarters 
of the Local Committee, where they applied to be added to 
those in receipt of the lock-out allowance. Work is proceed- 
ing pretty much as usual, although under more difficult con- 
ditions. In the large Kast End establishments the machines 
are being fairly well worked, the employers contenting them- 
selves with what they can do under the circumstances. The 
men contend that the labourers and youths now engaged on 
skilled mechanics’ work are not competent to take up the more 
difficult and delicate operations. Their idea is that when, as 
in the case of armour plates, cranks, propellers, &c., work 
which they say can alone be done by skilled men, comes up 
for completion, the masters will eventually find it impossible 
to do without engineers. The employers, however, hold out 
no hope of any such result. Several of their hands have 
returned to their employment, and the labourers and youths 
the men speak about are daily getting more proficient in the 
tasks to which they have been put. Several employers have 
brought in engineers from a distance to fill the vacancies 
caused by the lock-outs. These men are stated to have come 
from Manchester, Barrow-in-Furness, Newcastle, Shields, 
Cardiff, Swansea, and other parts. The lock-out committee 
allege that these men have been induced to take work in 
Sheffield on the faith that there is no dispute here, but that 
is scarcely credible, seeing that the dispute has been a matter 
of common report in all the newspapers of the country for 
weeks past. One of the firms concerned—Megsrs. Egan, 
Allen, and Co., Imperial Steel Works—emphatically deny 
that they made any such statement to the workers from a 
distance, who had, however, money sent to them to pay their 
railway fares. The men, by more effective picketing, are 
trying, and with considerable success, to defeat this effort on 
the part of the employers to get fresh hands. A system of 
three shifts of picket duty has been established, each shift 
consisting of fifty or more men, who patrol the approaches to 
the works, and also look after the railway stations to receive 
strangers on their arrival. The men claim that they have 
been signally successful in this effort, having persuaded the 
“visitors” to go back, with the exception of about half-a- 
dozen who have contrived to escape their attentions. It was 
mentioned in THe ENGINEER some time ago that there was 
likely to be trouble amongst the moulders, There are about 
@ thousand society moulders in the Sheffield district, and as 
their work cannot be made use of unless the engineers are 
available to take it in hand, these moulders are face to face 
with the question whether they should remain where they are 
or take sides with the engineers. The body are about equally 
divided on this point, and the question has been brought 
before a general meeting, the result of which has not locally 
— but has been forwarded to head -quarters in 

ondon. 





In the North there are no indications of any yielding on the 
part of either masters or men. Messrs. William Gray and 
Co. closed their Central Shipbuilding Yard at Hartlepool 
last Saturday, and on Wednesday of this week ceased opera- 
tions at their high and low yards also, The yards are closed 
so far as new work is concerned, but repair work will be done, 
and only the hands required for that will be employed. Sir 
Raylton Dixon and Co., Limited, at Middlesbrough, state 


———: 
condemn in strong terms the conduct of the 
employers in locking the men out. They dwell upon a 


charge they have made that the employers are bent y 
crippling the men’s organisation, and they assert that ¢ wo 

e men—have to contend against the wealthiest pres 
bination of employers the world has ever known. There is 
not the slightest approach shown to a more conciliato 
spirit, and it is not expected that the efforts of the Board of 
Trade to bring about a settlement will yet be attended with 
success. 


The situation in Scotland shows no change for the better 
since last week. The men who are idle have, indeed, been 
very considerably increased in numbers. Firms who at first 
hesitated to take part in the lock-out have in numerous cages 
joined the ranks of the ee eae and posted the lock-out 
notices. The men in the whole district of Dundee have been 
locked out, and employers on other parts of the North-Ragt 
coast are constantly joining the ranks of the Federation, 
Numerous prosecutions have taken awe in Glasgow and 
elsewhere of workmen charged with intimidation while 
acting as pickets. The judges are inclined to take a very 
serious view in such cases ; and by the sentences which the 
have imposed—-some of them extending to six week,’ 
imprisonment—they have shown that the law is strong 
enough to protect the independent workman from 
molestation when passing to and from his daily work. 
It does not appear so far, however, that the 
employers have made much headway with non-union 
labour. Several cases are reported where the effort has been 
abandoned after a fair trial, and men who were willing to 
work have been thrown idle because sufficient hands were 
not available to keep the works going. Notwithstanding 
statements which have appeared to the effect that the masters 
are anxious for a conference with the men, there seems no 
proof whatever of such a disposition existing in this part of 
the country. The employers evidently re ise that the 
issues involved in the struggle are vital, and do not admit of 
any compromise, 





Our correspondent in Wales reports that the chief falling 
off in business on account of the strike is now being experi- 
enced in the coke trade. In the finished iron and steel trades 
sufficient orders are in hand to keep things going for a time, 
but when it comes to new contracts the fear is expressed that 
a degree of slackness is certain. Much more animation in 
business generally might fairly have been expected had the 
strike not occurred, but Wales is fortunate so far in not 
having had any active co-operation with a labour struggle, 
which is described as certain to have but one issue, and that 
a sorry one. 








LETTERS TO THE EDITOR. 
(Continued from page 300.) 


THE STRIKE AND LOCK-OUT. 


Six,—Bofore answering ‘‘ Rex’s” letter in your last impression, 
I should wish to explain my position. I infer from his letter that 
he is favourably disposed to the working man, and I may at once 
say that in this respect | am with him heart and soul. For this 
reason I object to his reference to the enemies of Israel, But I 
am an enemy of trades unions—possibly and probably an an- 
reasoning enemy. I firmly believe that trades unions are respon- 
sible for most of the ill-feeling between master and man, and for 
very little good. I have never had to do w th trades union men; 
and I have never had an unpleasant moment with any man | bave 
ever had in my employ. I am quite willing to let my character 
be judged by the opinions of the men I have employed. 

aving now cleared the ground and explained my position, | 
will answer ‘‘ Rex’s” letter and questions to the best of my ability. 
As to “freedom of contract” I do not think it is a natural law by 
any means, and is consequently relative in its application. Its 
benefit must be a matter of opinion. ‘‘Man’s” was intended in its 
broadest sense, including all humanity, The second part of the first 
question is answered below. I also maintain that there is compara- 
tively little useless labour. Work must surely embrace all men who 
work, andif thatisso, then the production of the little luxuries of the 
middle classes, as they are termed, and the mechanic, can hardly be 
classed as useless labour, It is of course a matter of opinion; but 
surely these luxuries tend to cultivate the mind in the right direc- 
tion, provided they are not carried to excess, and what would life 
be without them? The rich man’s luxuries must be taken as 
answered for in the remarks lower dowa on the subject of 
inheritance, 

Passing on to ‘‘ Rex’s” remarks on the national income. Firstly, 
as a postulate, the State, by its laws of inheritance, allows a man 
to pass on his savings to whc ver he ch That is, the 
State recognises as a principle that a man who inherits wealth is 
to be credited with the work or service which accumulated that 
wealth, This being so, we are not at liberty to consider as an 
idler any individual who does not do wage-earning work simply 
he does not work. Whether the law of inheritance is the 








that they will shortly have to close their yard if the engineer- | * 
icall 


ing shops continue idle; they have four steamers pr 
ready for their engines, and others nearly so. Some of the 
steel plate mills are working short time, because they cannot 
get specifications from the shipbuilders, who are in no hurry 
to complete the hulls of steamers when there will bs a diffi- 
culty in getting the engines. This in its turn reduces the 
demand for hematite pig iron, and weakens the price at a 
time when the cost of materials is increasing. At Stockton 
police protection has had to be sought for the non-unionists 
—some of them foreigners—who are working at Messrs. R. 
Rogers’s establishment, and who have on some evenings been 
mobbed by the unionists, but the latter offered no actual 
violence; they confined their persecution to derisive and 
uncomplimentary epithets. At the trial trip of the Montrose, 
built at Middlesbrough by Sir Raylton Dixon and Co., Ltd., 
Sir Thomas Richardson, M.P. for the Hartlepools, and head 
of the firm of Thomas Richardson and Sons, of West Hartle- 
pool, the builders of the engines, said he believed that labour 
had had for some years a greater share of the improvement 
than it ought to have. He held that the men were not fully 
aware of the competition which the employers had to meet, 
and doubted whether the working men really backed up their 
leaders in the demand they put forward. He was sure that 
any shortening of the hours of labour in this country would 
be disastrous to employers in securing work. Mr. A. L. 
Jones, the managing director of Messrs. Elder, Dempster, 
and Co., the owners of the vessel, on the same occasion, said 
he was afraid the working men of this country imagined that 
they were the only people who could produce the things that 
the world wanted ; but the fact was they had to be careful on 
this side that they did not drive the trade away either to 
Germany or the States, or even still further to Japan. There 
was no doubt that in Germany they could get their ships as 
well and as cheaply built as on this side. His firm were 
prepared to wait for their ships being engined as long as was 
necessary for the masters to get fair play. A few meetings 
of the men have been held in that district, and they invariably 








Y | best of its kind or not is beside the point, as also is the question of 


whether a rich man should work, which he, of course, should. 

I am not conversant with ‘‘ Rex’s” figures, and have no means of 
analysing them, but I should imagine that he has placed mechanics 
in one list and in the other, with the hereditarily rich man, at least 
some brain workers. This is hardly just. Because a man works 
with his brain he none the less works ; and, of the balance, the 
hereditarily rich man must be credited by the above postulate with 
the service which accumulated his wealth. 

We are now brought naturally to the way in which large sums 
are accumulated, and I must here premise that I have no wish or 
intention to excuse these methods where they are open to question. 
All I wish to do is to point out that they are still governed by the 
law of supply and demand. . e 

The greatest wealth isaccumulated by supplying society—in the 
broad meaning of the word—with what it most wants, or which at 
the same time is scarce. This would seem to be investments for 
capital. The unfortunate part of the matter is that society seems 
willing to pay just as much for bogus investments as ones ; 
but probably in time society will learn to protect itself in some way 
against the swindling company promoter. Whether society learns 
this lesson or not is, however, not to the point. Brains are scarce 
and in demand, and are paid for in proportion, Of course, all 
brain is not wanted, and is not paid for in consequence, as many 
a poor man knows to his cost—‘‘ Rex’s” poor inventor, for 
instance, 5 

Moving on to the case of Peers of long standing and old entailed 
estates, no modification in the law of supply and demand is 
necessary. ‘The only alterative is in the demands of society. 
Now these demands are for luxuries in the form of a safe 
income ; in the past they were for liberty or safety, and by 
supplying one or the other of these latter demands many of our 
old houses made their money. I believe ‘‘ Rex” will find every 
case falls into line if only examined. 

One seeming exception is such a case as the Duke of Monmouth, 
of Sedgemoor fame, and his like, These would, tio doubt, fal 
under the head of inheritance; in other words, their estates are 
presents from the father, and must consequently be credited to 
that father’s ancestors. That Charles II. was guilty of a grave 
breach of national trust does not affect the argument. To open 
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this question of inherited wealth would be to discuss the English 
laws of succession, which are outside this letter. 

I fully admit ‘*Rex’s” moral laws, but not as modifying in- 
gaences of the law of supply and demand, They may modify 
supply or demand, but not the law. I also admit their action in 
individual cases, and regret it as fully as ‘‘ Rex” can in others, 
Their effect is, however, small, Will the command to ‘‘ Love thy 
neighbour as thyself” induce a man to pay 10 per cent, more for 
an atticle in one place than in another! In a few individual cases, 
where a man knows that the men are better treated, yes. In the 
great majority of cases, no, In this country, though we talk as if 
woalth were not the ultimate end of life, as a nation we act as if 
it were. In some individual cases, perhaps the majority of cases, 
this is not so; but whilst we have open competition, and people 
puy in the cheapest market, it is impossible fora manufacturer 
whose goods are open to competition to pay more than the market 
wage, or to take less than the market pay. 1 know, of course, 
that there are other ways of improving the mechanic’s position 
besides paying high wages, and those who employ these 
methods are the men who have few labour troubles, 

In the matter of the supply of monarchs, dukes, and bishops, 
the only reason the answer is not at once obvious is, that ‘‘ Rex” 
has stated his question rather obscurely, First, my premise about 
inheritance eliminates all hereditary peers and monarchs, and we 
have only to consider created titles. The point is, that these are titles 
which are given to our successful men; that is, men who are scarce, 
If more men of brain were born, and every man of a certain 
standard of brain were ennobled, then the income attached would 
certainly fall, If the accident of the human law of inheritance 
be eliminated, it will be found that every man must be 
paid according to the demand for his peculiar talents—self- 
advertisement, of course, included—that is according to his 
market value, not-—N.B,—according to his moral deserts. 

As an illustration, take the case of the United States and 
Eogland. Over there they elect a ‘‘head of the State,” once in, 
I believe, four years, and pay him, pcp and actually, a very 
large sum indeed, This is because men who imagine themselves 
to have the talents for raling the United States, and who have 
enough cheek and assurance to convince the country that such 
is the case, are rare. 

In England we elect our ‘‘ head of the State”—not always by 
ballot, by the way—about once in 250 years—I think that is the 
averago—and we pay him or her a large sum because eligible 
candidates are scarce. Though beside the point, it may be said 
that we have the advantage of one bell oon every two and 
a-half centuries to the United States’ total dis] i i 
every four years. 

As to the lawyer and the doctor, though their fees are nomi- 
nally constant, few things could be more variable than their 
incomes; and, as both professions are open to everyone having 
brains, application, and capital to enter them, it is difficult to see 
how the price could be governed by anything but the supply and 
demand. Of the above qualifications for admission to these 
professions brains and application must be credited to the indi- 
vidual, and capital to the individual through his predecessor. The 
law of supply and demand is as unchangeable as, cay, the law of 
gravity, yet neither law always works on the same conditions, If 
we throw a piece of wood and a piece of lead into a pond, one 
sinks and the other swime, yet both these actions are governed by 
the law of gravity. 8 

“Rex” will notice that I did not say that an uneconomic day 
was impossible, but only improbable. 1 contended only that with 
the means to hand it was doubtfal whether an uneconomic day 
could bo obtained. I was not thinking of State compulsion. 
There is no reason why the State should not compel any day it 
chooses, but if this day is not an economic day, the price of 
articles manufactured must rise, and eventually reflect on the 
whole community. For the same reason the State might prohibit 
anyone to work except between the ages of twenty and forty, and 
everyone might obey, but prices would be controlled by supply and 
demand for all that. Iam not writing, be it understood, against 
the eight hoursday. This day may be the average economic day 
for England ; as I pointed out, no fixed day can be an economic 
day for every individual. The economic day also varies with the 
country. Most people who have worked in the States tell us that 
they can work both longer and harder there than here. 

That union is strength I do not for an instant deny ; but if it is 
as strong as it is supposed to be, why not form a union of the 
mechanics throughout the world, and double wages all round‘ 
Everyone knows, of course, that the only result would be to raise 
the price of commodities in nearly if not exactly the same propor- 
tion, A3I fully agree with ‘‘ Rex” that union is strength, it is 
useless to go into the question of monopolies. These, however, do 
not alter the law of supply and demand, butsimply the conditions 
under which it works, as in the case of gravity above mentioned. 
I do not think anyone ever said that union was not strength ; 
but I do say, and say emphatically, that the methods of trades 
unions are insane. I do not think much need be feared from the 
Employers’ Federation on the score of abusing their power ; there 
is too much common sense and too little unity of purpose, 

When a city wants a Bill from Parliament for a new railway, 
does it, on a refusal, strike work till it gets it, and metaphorically 
cut its own throat? And if a city will not employ such a suicidal 
method, why a trades union! It would be interesting to calculate 
how long a mechanic would have to agitate sanely to get his 
demands satisfied, to be in the same position at the end of the 
period that he would be at the end of a six weeks’ strike, taking 
lato consideration the ill will engendered between master and man 
by the latter method. 

The greatest harm a trades union does is to set master against 
man. Ifaman I don’t know from Adam comes to me and tells me 
that unless I dismiss such and such good workmen, and put such and 
such others, whom I don’t know, in their places, for no other tangible 
reason than that my men have a little more common sence than to 
enter the tyrannical grinding machine known as a trades union, I 
feel rather inclined to kick him into the street in the first place, to 
kick all his union hands after him for a second, and to try to 
avoid union hands for the future in the third. In this county we 
have hardly any union hands, and by the same token we have no 
labour troubles ; also our men and masters are as ‘“‘thick as 
thieves,” A better feeling than exists between master and man in 
two works which I happen to know intimately would be difficult to 


tion of b 





get. 

Finally, Icome to ‘‘ Rox’s” simile of the highwayman and Oliver 
Twist. It is of trades unions that he is talking, and I gladly, very 
gladly, accept the simile. Nothing could be more like a highway- 
man than a trades union. The highwayman has a pistol, and con- 
sequently we ‘‘ stand and deliver,” but this does not prevent our 
jumping on the highwayman very heavily indeed when we have 
our friends with us. Oliver Twist did not ask often enough—that 
was his mistake; but he was a promising lad—he had got the 
right method, 


I apologise for extending this letter to such an inexcusable 
length. J. & V. Bickrorb, 
Camborne, Cornwall, September 20th, 





SIk,—The unsatisfactory state of the conspiracy law is a general 
theme of discussion in industrial circles, and it is generally agreed 
that it requires amending, though of course there are differences 
of opinion as to the form such amendment should take. The 
indefiniteness of the present law causes it to be variously inter- 
preted on the jadicial bench. Lan and conduct which may 
be regarded as legitimate ‘ persuasion” by one judge may, under 
other circumstances and by another judge, be treated as ‘‘intimida- 
tion, Hence the complaints made at the Trades Union Congress 
of bias, The Conspiracy and Protection of Property Act, 1875, 
prohibits the use of violence and intimidation by strikers, It 
orbids them under penalty to molest or follow any man who 





wishes to work, but it has a qualifying clause which runs as 
follows :—‘‘ Attending at or near the house or place where a person 
resides or works, or carries on business or happens to be, or the 
approach to such house am in order merely to obtain or com- 
municate information, shall not be deemed a watching within the 
meaning of this section.” 

This is a permission to ‘‘ picket ” provided no violence or intimi- 
dation be resorted to. But it has been abundantly shown since 
the Act was passed that ‘‘ picketing” almost alwaystakes the form of 
intimidation, This clause should therefore be repealed. It may, 
as pointed out by a recent writer on the subject, Mr. W. J. Shaxby, 
be impossible by legal means to prevent picketing altogether, just 
as it would be impossible entirely to prevent electoral canvassing. 
Bat at all evente, the law should not by this clause expressly 
permit picketing while punishing with severity those who often 
unwittingly overstep the bounds between ‘‘ persuasion” and 
a ” when availing themselves of the permission given by 

e law. 

Taere would be no hardship in prohibiting picketing. Indeed 
it would be a real kindness to prevent men from getting into the 
false pcsition of ‘‘ pickets.” When men have ceased to work fora 
firm they should not be allowed either to hang round its doors 
themselves or to send any one else todoso. If strikers are acting 
voluntarily they do not need picketing. To picket them is for the 
strike leaders to admit that their ascendency over the men depends 
upon terrorism. So far as concerns free labourers who want to 
take the places of the strikers, to picket them is to try to intimidate 
them from working and to interfere with their right to dispose of 
their labour in the free and open market. As regards the 
employer—for even he has his rights—he is also by picketing more 
or less debarred from his right of free access to the market. If 
the law does not give the needed protection from this wing 
nuisance of intimidation by pickets, employers and free labourers 
cannot be blamed for bining in def; of interests which are 
not theirs alone, but also those of the general community, and 
especially of the wage-earning classes, FREDERICK MILLER, 

Secretary Free Labour Protection Association. 

7, Victoria-street, London, 8.W., Ssptember 16th, 








Sik,—In the issue of your paper the writer on “Strike and 
Lock-out” says, ‘‘ If there were no paid agitators there would be 
no strikes.” As if a few paid men could make 90,000 men sacrifice 
their wages, home comforts, and their all, jast for the sake of a 
strike. 1 think if there was such a man he is not worthy to be an 
Englishman. A'so, what good does it do anionist; to attack 
masters for nothing ; as if thousands of them would pay ls, 6d., 
2s , or 53. per week simply todo that? Why, it is absurd. 

If, as he says, all these men were to jzin the savings banks— 
which many do, and more don’t—they would be ten times richer, 
If they did the masters would have all their own way and no 
Society to fear, and would play with the men like a cat with a 
mouse. How did the men get nine hours and twelve o’clock on 
Saturday, when the masters said it would rain them, except by 
striking! And if they had not they would never have got it. 

He also says, ‘‘If instead of the Society asking for an eight- 
hour day they were to try and abolish overtime, they would be 
hotly opposed.” Bat to abolish overtime is just what they are 
wanting to do, Is it fair for you to do your day’s work and get 
paid for it, and then do part of another day’s work, while there is a 
man waiting in the street for a job’ I call it unjast to the unem- 


ployed. I am speaking generally, and don’t mean breakdowns or 
finishing of odd jobs. He says the men will be £30 out of 
pocket, And do you think they would do that if there were not a 


good cause, as the men know that the eight hours can be worked 
and is worked to an advantage—London, Manchester, and Sander- 
land—and also that the masters can afford todoit! I am afraid 
he thinks his brother fitters a poor, simple, lazy lot, when he ought 
to help them, for he will be the first to gloat over it when it is got, 
and by other people’s money. 

I would like to say a word on masters employing labourers for 
machine work, It seems all right when you look on the face of it 
to let any man do work if he can. But what about the apprentice 
who serves five or seven years to learn his trade! Why dees he 
serve, when he can go and do the same work as he would if he had 
not served his apprenticeship! Is it fair to the apprentice’ I 
say no, 

The masters are now blaming the men because trade is going 
into foreign hands and upsetting commercial business, &c., when 
they have deliberately gone and locked out the North men because 
the London men asked for a thing which over a hundred firms 
granted and two or three important ones refused it. Is that 
fair, when they are asking for a fair thing ? 

If the masters can show that they cannot afford the eight hours, 
why don’t they say so plainly, and end the strike at once, as it is 
no use men waiting for an impossibility. Bat the men know they 
can afford it, so why do they refuse ! 

The writer also says that the places of the unionists are being 
rapidly filled up with non-Ssciety men. I should say 90,000 men 
are not manufactured in three months, APPRENTICE. 

York, September 20th. 





Sir, — my firm granted the eight hours day before the 
Employers’ Federation was formed, and I am now watching the 
results of this experiment with considerable interest. We merely 
start work at seven instead of six, and the meal hours, breakfast 
and dinner, remain as before. I do not think my men care much 
about the es they have been accustomed to get up at a 
certain time, and the extra hour in bed is not much of a boon to 
them, at any rate in the summer time. In the winter time itis a 
different matter, and what with fogs, wet, snow, and the colds 
and other ailments which are so common at that period, it is no 
uncommon thing for the workshops to be half empty between 
6 and 7 am, is state of things—macbinery half idle, and 
the shops warmed and lighted for such small results—does not pay 
the master, and is neither satisfactory nor pleasant for the men. 
These facts seem to suggest what should prove to bea fair and 
reasonable compromise in the present lamentable industrial war. 
Let the working day be nine hours at the present rates of pay, but 
during the four winter months let work be started at 7 a.m., the 
masters making the men a present of one hour per day during the 
months of November, December, January, and February. 

As regards the machine question in the North, Iam not com- 
petent to offer an opinion, further than that it should surely bs 
possible to arrange that certain machines should be worked by 
mechanics, while others requiring less skill should be operated by 
labourers, 

A fair and reasonable compromise somewhat on the lines which 
I have suggested would surely be to the true interests of all 
parties. Unions of the men always must and will exist, and it 
cannot be the true interests of the employers to humiliate the 
unions and the men by a crushing victory, perhaps six months 
hence, when a slight concession at the present moment would, one 
may fairly hope, lead to a speedy and amicab!e settlement, 

C, R. Parkes, 

Fast Ferry-road Eagineering Works, Millwal!, 

Lordon, E., September 21st, 





Sin,—We do rot presume to cffer any solution of the present 
sp:cific difficulty in the engineering trade. Our object in writing 
is to suggest, with all deference, a scheme whereby we venture to 
think the bad feeling manifested between Federation and Society 
may be lessened, and negotiations between them made more easy 
for the future, 

The proposal in question seems so obvious that we cannot but 
think it has been made before, in which case we, as humble actors 
in the present strife, would merely beg for its reconsideration, 





Anyone intimately acquainted with members of both sides in this 
dispute cannot fail to be struck by two things:—(1) The resent- 
ment manifested by most of the employers towards the A.5S.E., 
and (2) the profound dissatisfaction oy expressed by many of 
its older members with the present policy of the same society. 

(1) Resentment against A.S E. by employers —This we consider 
to be due, not so much to the organised and specific demands 
made from time to time, as to the long series of petty and 
individual complaints which, beyond qa , make the employ- 
ment of A.S.E members anything but a pleasure to the employers. 
To euch an extent is this the caso that we believe many firms 
are not sorry for the opportunity afforded by the present lock- 
out and strike of ridding themselves permanently of society men 
and methods, although at great inconvenience and expense. 
Anyone having control of an establishment in which Society men 
are employed can testify to the constant bickerings, suspicions, 
and general feeling of insecurity and discomfort caused by the know- 
ledge that any innovation, however trifling, may form the suljsct 
of a report to that secret tribunal in which he has neither hearing 
nor speech. That these reports are in many cases exaggerated 
is evident from the official communication from the Society which 
reach the firm. In the three and only instances of cfficial com- 
plaint with which the writers have to deal, the briefest 
explanation in as sufficient to dispose of each case. Is it 
not fair to assume that these trumpery complaints, with which the 
firm was pestered, represent many others too frivolous for the 
executive to confirm officially! Had the branch been in 
possession of the true facts of the three said complaints, it would 
surely have seen the folly of wasting the time of its meeting in con- 
sidering them, and the informers would have laid themselves open 
to the censure and ridicule cf their less aggressive fellow-members. 
We hold that, until both sides of every question can be put before 
these gatherings, annoyance and unreasonable applications and 
complaints will continue, and unnecessary bad feeling result. 

(2) Dissatisfaction among members of A.S,E —That such exists is 
evident. Old members have only to be asked their opinion of the 
present policy and government of the A.S.E. to express a very 
decided disapproval of both. Communications from those willing 
to express themselves in print, and who are not afraid of doing so, 
may be seen almost daily in the Press, and we need not occupy 
your space by even instancing them. That this feeling is deep and 
widespread seems certain, and we have been told, in many cases, 
that only the money they have invested in what was originally a 
friendly society iaduces thess men to retain their membership. 
They describe the meetings as being little to their taste, and the 
discussions as one-sided and largely in the hands of the extreme 
and younger sections. 

It seems a matter for regret that an old Society, instituted by 
gooi and unselfish men for worthy and benevolent purposes, and 
which has been founded and built up by the numberless small 
contributions of industrious and peace-loving workers, should be 
in danger of shipwreck and ruin. Splendidly organised, of 
honoured traditions, its members full of zeal—too often, it is to be 
feared, misdirected—it has, in its day, been worthy of the trade 
and of the country. Surely the framework of this Aesociaticn, 
tried and tested as it has been by storm and strife, can be made 
to fulfil its original object in a wider and better way than even 
its designers purposed. 

As the real interests of employers ani employed are funda- 
mentally identical, might not both parties join forces and, by 
mutual interchange of opinion and information, build up, on the 
old structure, a true ‘‘ Amalgamated ” Society of Engineers, which 
shall be at once a noble charity and a constant arbitrator in the 
disputes and demands which must accompany industrial progrees / 
Boards of conciliation are generally only formed when a deadlock 
has arisen ; a vast amount of evidence from both sides has to be 
sifted while the unfortunate disputants stand idle, and the latter, 
moreover, are seldom content for long with any agreement which 
is at length made. Each side may be ignorant cf the under- 
current of real and accumulated feeling which has grown up in the 
other, and which can only be understood by acquaintance with 
each successive phase and incident of its development. 

It would appear that some scheme is wanted whereby employers 
and employed should be brought into close communication outside 
the works, so that this constant and horrible fencing in the dark 
may cease; in brief, the engineer employer should join the 
engineer employ é in contributing to the support and improvement 
of the trade of which they are both indispensable members. Our 
proposal, in plain words, is that the employer should contribute to 
and be represented in the Amalgamated Society of Eogineers, and 
so help to build up what he is, at present, obliged to fight against. 
We herewith append an outline of what appears to us a feasible 
scheme or, at least, worthy of discussion, one point in its favour 
being that, as the machinery for i; exists on both sides, it might bo 
in operation in a month. 

(a) Every federated firm to nominate one candidate for election 
to the A.S.E, Such candidate may be the proprietor or ary 
member of his staff having full knowledge of the works, 

(6) Every federated firm to subscribe to the superaunuatior, 
sick, and burial funds of the A.S E. in proportion to the number 
of society members employed by such firm. 

(c) From the list of candidates nominated by the firms included 
in any district the A.S.E. branches of that district shall elect a 
small number as members, and one at least to the committee of 
each branch. 

(d) Such elected employers’ delegates to attend all branch meet- 
ings, to have power to speak and (’) vote, and to be in all ways 
subject to the rules now existing for the conduct of the Society 
and its meetings. 

(e) The function of such delegates to be to give information, 
answer questions, and generally to place themselves at the service 
of the A. S, E. as members. 

(f) In the event of any dispute or complaint at any one of the 
federated works in the district—other than those represented by 
delegate—the branch committee concerned to have power to 
summon a representative from those works to ae information, 
explanation, and, if necessary, demonstration. Such represente- 
tive to be the same person as was nominated by the said firm for 
election to the Society. 

(g) In the event of a strike being determined upon, the Executive 
of the society to have power to suspend the attendance of the 
employers’ representatives until the dispute is settled. 

Is reve anything in a mutual arrangement on these lines to 
which a body of honest men can object? If there is anythirg 
radically wrong or dishonest in either camp, then this War had 
better be one of Extermination, and if such a Nemesis does not 
surely com3 then Experience is Delusion, Common Sense is Folly, 
and History Nothing ! G. F. Buck. 

Manchester, September 20th. W. E. Buck, 





ARMOUR-PIERCING PROJECTILES. 


Sir,—Referring to the letter in last week’s ENGINEER, sent by 
your Sheffield correspondent, on the above subject, whilst we have 
not the slightest desire to detract from the excellent results 
obtained by Messrs. Firth, it may be of interest to state that on 
July 25th, 1894, or several weeks earlier than the date givenin the 
letter above referred to, one of our Hadfield shot of special design 
and material, but not capped in any way, successfally pierced on 
board the Nettle a very excellent Harveyed 6in. plate, which had 
previously resisted foreign-made proj:ctiles, the velocity being 
1825!t. It would therefore ap that, in addition to the 
successful results mentioned in your article of the 10th inst., the 
Hadfield shot, even when uncapped, were also, as far as we are 
aware, the first successfully to penetrate Harveyed plates on board 
the Nettle. We may add that in our recent trials one unbroken 
portion of the shot weighed 76 per cent. of its total weight. 

Hadfield’s Steel Foundry Company, Limited, 

September 21st, R,. A, HADFIELD, Managing Director. 
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TRIPLE-EXPANSION VERTICAL HIGH - DUTY 
WORTHINGTON PUMPING ENGINE. 


APPENDED we publish a report of two trials recently 
carried out by Professor W. C. Unwin, F.R.S., on a vertical 
triple-expansion Worthington compensated beam pump- 
ing engine, designed and manufactured by Messrs. Jas. 
Simpson and Co., Limited, of Engine Works, Grosvenor- 


road, Pimlico, London, S.W., for the West Middlesex | 
Waterworks at Hampton Pumping Station, to the in- | 


structions of the engineer, Mr. M. W. Hervey, M.I.C.E. 
This is the second vertical engine of this type erected 
at this pumping station, and differs from that first put 
down, inasmuch as all the Corliss valves are fixed in the 
cylinder heads and the valve gears re-arranged in accord- 
ance with the most modern improvements. Professor 
W. C. Unwin’s report of these trials is very complete. and 
as it gives a good general description of the engines and 
is accompanied by the general arrangement, which we 
publish as a supplement, no further explanation is here 


The following is a statement of the 


awe dimensions of the 
engines from data supplied by Messrs, 


impson and Co, :— 


High-pressure cylinder .. « 18}in. diameter. 
Top rod (none) ae 

Bottom rod... .. .. Shin. na 
Intermediate cylinder . 29in. os 

pe res in. 

Bottom rod .. 44in. a 


Low-pressure cylind: 45in. es 
Top rod (none) .. 
Bottom rod... .. 
Pump plungers .. ried ay a ie 2 
The engines are built for a normal stroke of 60in. The stroke 
up to the point at which the pistons strike the cylinder heads is 
6l4‘n. Tae actual mean stroke during the trial was about 60jin. 
As tho stroke in Worthington engines is not fixed, scales were 
| arranged and a reading of the stroke length taken at each engine 
every quarter of an hour. The stroke constantly varied duriog 
the trial, but through a very small range. The minimum stroke 
observed was 60 3in, and the maximum 61-3in. in the first trial, 
59 ‘Qin. and 6°12in. in the second trial. As the stroke depends on 
the balance of the steam pressure, the water pressure, and the 
compensating force, the great regularity shows how very satis- 
factory the balancing action is. 
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necessary. The first engine was only built for 80 Ib. per 
square inch steam pressure, but has since been adapted 
for a higher boiler pressure, and the pumps have been 
made suitable for a greater head in the delivery main. 

For purposes of comparison, we give in the accom- 
panying table a list of the various results obtained 
on trial with these engines, and it will be noted 
that improvements in design and other modifications 
have resulted in a very marked saving in steam consump- 
tion. The first engine was tested by Professor Unwin 
on January 23rd, 24th, and February 6th, 1893. 
We also publish a combined diagram showing the steam 
distribution inside the cylinders, and diagrams showing the 
action of the compensating cylinders and the influence of 
the inertia of the moving parts. Theselatter diagrams are 
worthy of attention, as this influence has not previously 
been investigated in the case of a Worthington pumping 
engine. At the present time Messrs. H. R. Worthington, 
of New York, have in hand some very large vertical pump- 
ing engines of this type for the cities of Brooklyn and 
Chicago. It will be interesting as soon as they have been 
running to see what results will be obtained. 


Prof. Unwin’s report relates to two complete trials of the new pair 
of Worthington engines at the West Middlesex Waterworks, carried 
out on December 21st, 1896, and February 5th, 1897. The arrange- 
ments for the trial were made by Messrs. J. Simpson and Co., 
Limited, very satisfactorily. Mr. M. W. Hervey, the engineer to 
the Water Company, and his assistant, Mr. Rutter, gave every 
facility for the trials, and were present at the time. I had the 
assistance in making the observations of Mr. A. S. E. Ackermann, 
Assoc. M.1,C,E., and some of my students, and of the staff of Messrs, 
J. Simpson and Co., Limited. Most of the observations were 
taken in duplicate by two observers, 

The engines were pumping from a well communicating with the 
river Thames to reservoirs at Barnes, Two complete twelve-hour 
trials were made under precisely similar conditions, except that 
the head against which the pumps acted in the first trial was 92ft. 
and in the second trial 129ft. The required head was obtained in 
each case by shutting down a sluice valve on the discharge main. 
The speed and boiler pressure in both trials was kept as nearly the 
same as was practicable. The engines worked throughout both 
trials in the most satisfactory way and with the greatest possible 


regularity. é 

1 had checked the diameters of the pump plungers beforehand, 
and also had verified the position of the mercurial water-gauge 
with reference to the suction level. The platform weighing 
machine used for weighing the coal was tested Dudes the trial by 
four standard half-hundred weights supplied by Mr. Hervey. A 
spring balance used in gauging the weight of water in the feed 
tank and for some other measurements was sent to Mesers, Avery 
immediately after the trial, and checked by them. The weight of 
— in the feed tank was ascertained by several weighings at each 
trial. 

The engines. —The two engines are triple-expansion vertical 


engines, each having the high and intermediate’cylinders tandem | 


at one end of a beam and the low-pressure cylinder at the other 
end, The piston-rods of each set of cylinders work a single-acting 


pump direct, so that there are four pumps to the two engines. | 


The general arrangement of the engines has been governed by 
the fact that they are placed in an old engine-house designed for 
Cornish Ball engines, The limitations thus imposed on the makers 
of the engines have been most successfully met. In Worthington 
engines the valve gear of each engine is worked from the other 
engine. The steam valvesare Corliss valves placed in the cylinder 
heads, so that the clearances are remarkably small. The steam 
cylinders are jacketed, and there is re-heating or jacketed receiver 
between the cylinders, and the condensation in this receiver is 
reckoned as jacket condensation. 
tically downwards, drive the pumps directly. The pump valves 
are india-rubber valves of the usual Worthington type. The 
engines are high-duty engines ; that is, they are provided with the 
compensating clyinders in which a regulated pressure is maintained 
by air compressors. These cylinders are very neatly placed above 
and below the beam centres. The effort of the compensating 
plungers acts against the steam pressure on the pistons during the 
first half of the stroke and with it during the second half. Thus 
the variable effort due to the steam expansion is made a nearly 
uniform effort driving the pumps. By slight variations of the air 
pressure in the compensating pots, the stroke of the engines can be 
regulated with the greatest nicety. In ordinary working the 
whole of the jacket drainage, which isata high temperature, passes 
direct to the boilers as feed, and the balance is made up from the 
air pump discharge. 
in order that the jacket condensation and air — discharge 
might be measured, and the boilers were supplied with coid feed. 
Hence the duty of the engines estimated on the coal consumption 
was necessarily lower than in ordinary conditions of working. It 


will be seen later that the loss of efficiency due to this can be 
estimated. 





The piston-rods, continued ver- | 


In these trials this arrangement was disused, | 


498°33 90°24 
The following are the piston and pump plunger areas calculated 


from the dimensions already given :— 


Piston and Pump Dimension. 


Equare inches, Fquare inche:, 


H.P. piston, Top .. a en 
' ” Bottom 259°18 Mean 263°99 

LP. piston, Top .. 650°88 ) aie 
meee Botton 644-60 J 647-74 
L.P. pistop, Top .. 1590 °40 oe 
’ Bottom /. 1574°50 1582 "45 


Ratio of piston areas J] : 2°44 : 6. 
Pump plungers, area of each, €60°50 square inches. 

The clearances in the steam cylinders in these engines are very 
small. The following is a comparison of the volumes described by 
the pistons per stroke and theclearance volumes, on the assumption 
that the mean stroke was 60‘in., which is nearly exact for both 
trials :— 


H.P. ) BA L.P. 
Volumes described by piston, per 
stroke, cubicfeet . .. .. 9°231 22°773 55 °634 
Clearance volumes (mean) cub‘c 
MOUE :.. oe). o0., 100" Das, Rice .ae Se 0°799 1°215 
Clearance in per cent. of cylinder 
WOUND és ke (se ne oe 3°50 2°18 


Boilers.—The boilers are double-fiaed Lancashire boilers, with 
cross tubes. Two boilers were used throughout the trials, a third 
boiler being completely disconnected and blanked off. The boilers 
are 7ft. 6in. diameter by 28ft. long with flues 3ft. diameter 
tapered to 2ft. 6in. The grates were 5ft. long during the trials. 
Grate surface 60 square feet, heating surface 1950 square feet. A 
Hotchkiss arrangement for blowing off sediment was attached to 
each boiler. This was used during the trials about every hour. 
Tae water blown off was collected in a tank and measured. This 
quantity—203 1b. in one trial and 136 lb, in the other—is deducted 
from the measured feed in estimating the water evaporated. The 
feed was measured in an iron tank, filled to overflow level, and 
then emptied into a lower tank, from which a Worthington steam 

| feed pump forced it into the boilers. The steam for the Worth- 
ington pump was taken from a separate range of boilers. The 
overflow and discharge from the upper tank were both in sight. 
Two observers independently noted the number of tanks full of 
feed-water used and its temperature. Careful measurements, by 
weighing, of the feed tank gave its content to overflow level to be 
664 lb. in the first trial and 6634 Ib. inthe second. As the feed was 
supplied from the river water and not asusual from the jacket drain- 
age and air pump discharge, its temperature was very low, bei 
40°15 deg. Fah. in the first trial and 43°45 deg. Fah. in the secon 
trial. 
Measurement of air pump discharye.—The air pump discharge 
was led into an iron tank with stilling screens, and discharged 
| through a circular orifice 4in. diameter in the first trial and 4}in. 
| in the second. The temperature of the air pump discharge and 
the head over the orifice were observed every fifteen minutes, 

Measurement of stroke.—¥ixed scales were attached to the vertical 
standards between the pump and beam floor, and strong stiff arms 
attached to one pump rod of each engine moved in close proximity 
to these scales. The reading was taken at each end of the stroke 
for each engine at 15-minute intervals. 

Measurement of jacket drainage.—The whole of the drainage from 
the cylinder jackets and from the re-heating tubular receiver was 
led to the pump floor and discharged by an open pipe and 
weighed. 

| Measurement of the head on the pumps.—There was a good 





| mercurial gauge on the beam floor, the cistern of which was con- 
| nected by a pipe to the discharge main. This was graduated to 
| compensate for the variation of level in the cistern with variation 
| of length of column in glass tube. It was ascertained that the 
| cistern level corresponded to 21 ‘34ft. on the gauge scale. Also 
| that this level was 30 ‘25ft. above the pump floor. The zero of the 
| mercurial gauge was, therefore, 8 ‘91ft. above the pump floor, The 
suction level was observed at half-hour intervals during the trials, 
relatively to the pump floor. The head in discharge pipe on the 
mercurial gauge was observed every 74 minutes. ‘The total 
| effective head on the pumps was therefore 8°91 + reading on 
mercurial gauge + distance of suction level below pump floor, 

Coal weighing.—The coal was picked Welsh steam coal. It was 
filled into sacks to a uniform gross weight of 200lb. The sacks 
were numbered as weighed. Only one sack was put on the floor 
| at once and the time of throwing down each sack was noted. The 
weight of the sacks was ascertained at the end of the trial. Two 
observers noted the number of each sack used and the time of 
| throwing it on the floor. 
| TRIAL OF DECEMBER 21s7, 1896. 
| The trial began at 9 hours 334 minutes a.m., and ended at 
| 9 hours 39 minutes p.m. The duration was therefore 12 ‘092 hours. 

Barometer.—The mean barometer during the trial was 30°22/n. 
corresponding to 14°844 lb. per square inch, 

Head on Pumps.—Readings of the head on the mercurial gauge 
were taken every 7} minutes, and the level in the suction well, 
which varied little, every half hour. The reading on the mercurial 
| gauge varied during the trial from 79:1ft. to 83‘6ft, Adding the 
| distance to suction level the mean head during the trial was 


| 





$< 
Counter and pressure gauges.—The speed of the en; 
constant, the mean speed being 19°755 double strok 
The mean boiler pressure was 950 lb. per square inch 
or 109°84 Ib, per square inch absolute. The mean vacuy 
27 72in. or 13°62 lb, per 7 inch. Hence the act 
in the condenser was 1 221b, per square inch. The mean pressy 
in the air reservoir communicating with the ‘‘ pots” or compe 2g 
ting cylinders was 294 lb, per square inch (gauge). _ 
ength of stroke.—Stiff arms were fixed to the pum 
set to move in contact with the standards supporting the 
fioor. On these standards scales were marked and the | 
stroke for each engine was read on the scales every quar’ 
Tae variation of stroke was very small throughout the tr 
contact stroke of the engines was 60in., but the engines were 
worked throughout the trial ata longer stroke. It was determined 
before the trial that the stroke up to contact of the pistons and 
—— ends was just bare of 6l14in. The mean of the o servations 
throughout the trial made the mean stroke 60°75in., so that the 
mean clearance of the ends of the stroke for the whole trial was 
only jin. The constancy of stroke in these engines when the 
pressure in the pots is properly adjusted is very remarkable, yg 
mean stroke for engine A was 60 ‘83in. and for engine B 60 67in 
The feed and jacket water.—The feed tank was gauged by weighin 
to contain 664 lb. of water. During the trial there were fed inte 
the boiler 102 tanks at a mean temperature of 40:15 deg. Fab 
Tae level in the boilers was the same at the beginning and end of 
the test. Making allowance for a small difference of level in the 
lower feed tank, and for 203 lb. of water drawn cff from the boilers 
during the trial by the Hotchkiss apparatus and not evaporated 
the total feed during the trial pumped into the boilers and 
evaporated was 67,574 1b. This makes the feed per hour 5588 |b, 
Tae jacket water weighed during the trial amounted to 12,279 Ib 
or 1015°5 lb, per hour. Hance the jacket tion amounted 
to 18-2 per cent, of the total feed. 


gine was very 
8 per minute, 
Gauge 
™m was 


rods and 
cylinder 
ength of 
ter hour, 


ial. The 





Jacket condensation and feed. 
Pounds per hour. 





Per I.H.P. Per P.H.P. 
Total feed... .. .. 15 081 17°447 
Jacket condensation 2-741 8171 
Steam through cylinders 12 340 14-276 


The air pump discharye.—Tae air pump discharge was led into a 
tank with stilling screens, and flowed through a sharp-edged 
orifice 4in. in diameter, the ccefficient of which was 0 62, e 
mean head over the orifice was 1°4702ft. Tae discharge was, 
therefore, 05265 cubic feet per second, or 1895 cubic feet per hour, 
Taking the weight of water at the temperature to be 622 |b, per 
cubic het the air pump discharge was as follows :— 


Total discharge 


se 117,870 Ib. per hour, 
Condensed steam 4,573 lb. - 


” 


Condensing water 113,297 Ib. 


or 2477 lb. of condensing water per pound of steam through the 
cylinders. The initial temperature of the condensing water was 
the same as the feed temperature—40°15 deg. Fah. The final 
mean temperature vf the air pump discharge was 80°98 Fah., or a 
rise of temperature of 40°83 deg. 

Indicated horse-power,—Indicator diagrams were taken every 
half hour from each end of each of the six cylinders of the two 








engines. As the engine was working on a constant load these 
diagrams varied but little. The following are the mean pressures 
obt A d by pl ‘. ter :— 
Mean Effective pressure, pounds per square inch. 
H.P. cylinder. I.P. cylinder. L.P. cylinder. 
Engine A 
Top 86 °288 11°797 7°866 
Bottom 36°796 11°574 8°472 
Mean 36 °542 11 °686 8169 
Engine B. 
Top .. 36°960 . 11°992 7°708 
Bottom 40°688 . 12°009 8621 
Mean .. 38°824 12°001 8°165 


Reducing these to equivalent pressures per square inch of low- 
pressure piston we get :— 
Equivalent mean effective 
pressure per square inch 
reckoned on low-pressure 


piston. 
Engine A.. 19 052 
Entine B.. 19°554 
Mean... 19°303 


The engines made 19 *755 double strokes per minute, and the mean 
stroke for ongee A was 60°83, and for engine B 60 ‘67in. i 
these data the horse-power developed in each engine in eac 
cylinder was as follows :— 

Indicated horse-power. 


Engine A. Engine B 
H.P. cylinder 58 *598 62°087 
I.P cylinder 45°976 47°091 
L.P. cylinder 78°517 78°272 
ee wae 183 °086 187 °450 
Total for two engines ; 870 °536 


The pumps and pump horse-power.—The mean head on the pumps 
during this trial was 92°31ft. Four pumps to the two engines 
with a mean stroke of 60°75in., and making 19°755 strokes per 
minute, discharging 11,450 gallons per minute, or 16,490,000 gallons 
o-4 twenty-four hours. This makes the total pump horse-power 
320 *3. 


Mechanical efficiency of engines.—No-allowance is made for slip, 
because with the small light india-rubber valves used the slip is 
in any case very small, Further, with the Worthington engine, 
there is a distinct though small pause at the end of each stroke 
which permits the valves to close. ‘Then the mechanical efficiency is 


320 °3 
mecewrorreen, = ° . 
370536 100 = 86°44 per cent. 
Heat rejected by the engines.—The condensed steam and con 
densing water being both received at 40°15 deg. Fah. and rejected 
at 80-98 deg., the total heat first received in the boilers and then 
rejected in the air pump discharge was 117,870 x 40°83 deg. + 60 
= 80,211 thermal units per minute, or 216°47 thermal units per 
indicated horse-power per minute, The jacket water received in the 
boilers at 40 ‘15 was condensed in the jackets at the boiler tempera- 
ture 334°45. Hence the heat rejected in the condensed jacket 
steam was 1015°5 x 296°9 + 60 = 5052 thermal units per minute, 
or 13°56 thermal units per indicated horse-power per minute. 
Hence the total heat received by the engine as shown by the 
engine observation was as follows :— 


Thermal units 
per I.H.P. 
per minute. 
Heat rejected in air pump discharge .. .. .. 216°47 
Heat rejected in condensed jacket steam .. 18°56 
Total heat rejected .. 230°08 
Heat converted into work .. 42°75 
Total heat received 272°78 


This is exclusive of radiation, gland leakage, and errors of observa- 
tion. 

Heat used reckoned from the boiler measurements.—-The total heat of 
steam from feed at 40°15 generated at 109844 Ib. per square inch 
absolute or 334°45 deg. Fah. is 1175°8 thermal units per lb. The 
total feed being 5588 lb. per hour, the heat given to the steam 1n 
the boiler was 5588 x 11758 + 60 = 109,510 thermal units per 
minute, or 295°53 thermal units per indicated horee-power per 





| 92°31ft. 


minute, 
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Hence is obtained the following balance of heat quantities :— Mechanical efficiency of gangs: _— no allowance ag pent mascomnatint hea is 8°8 vd *. of vg ges heat fire 
Thermal units ; ; : 7 SO 5 e steam in the rs, not a an exceptiona 
: per LHP. for slip, the mechanical efficioncy was 7°54, x 100 = 90°24 quantity for the radiation and leakege losses which cannot be 
per minute. ‘ - 3 . irectly measured, 
at received b: in boiler steam .. .. .. .. 205°58 percent. The efficiency was greater than in the previous trial, as oe e 
Heat accounted for y engine measurements 09) ops. asi ee jee be ex Means eit higher _ To as the matter| 7 a malign absolute thermal efficiency of the engine 
¢ ted ‘ction i r ‘ phe sh 5 
Heat due to radiation, gland leakage, &c. .. .. .. .. 22°75 po ying cneggy in the “—. 8 5 adept ag was 168 100 = 14°17 per cent. The efficiency of a perfect 


The heat unaccounted for is 7°7 per cent. of the total heat used, 
which is not an exceptional value of the radiation and other losses 
which cannot be measured, 

Thermal efficiency of the engine,—The absolute thermal efficiency 


of the engine is oe a x 100 = 14°46 percent. The efficiency 





of a perfect engine for the same temperature range would be 371 

r cent. Hence the relative efficiency of the engines was 39 per 
cent.—an extremely good result, 

Steam consumption.—The total feed—or, what is the same thing, 
the steam supplied to the engine— was 5588 Ib. ad hour, Hence 
the steam consumption was at the rate of 15°081 lb. per indicated 
horse-power hour, Reckoning on the effective or pump horse- 
power the steam consumption was 17 °447 lb, per P-HLP. hour. 

Coal consumption.—The t of coal used was 560°8 lb. per 
hour without making any deduction for asb, clinkers, or moisture 
in the coal. Hence the engine used 1°5135 lb. of coal per indi- 
cated horse-power hour, or 1°751 Ib, of coal per P.H.P. hour. It 
will be shown below that in ordinary conditions of working, the 
feed being taken from the jacket drainage and air pump discharge, 
the feed ag yen would probably be 127 deg. instead of the 
40°15 deg, the temperature of the cold feed from the well during 
the trial, In that case the coal consumption with the same 
evaporate efficiency of the boilers would only 519°4 1b, per 
hour. Then in ordinary conditions of working the coal consump- 
tion would be 1°4017 lb. per indicated horse-power hour, and 
1°6215 lb, per P.H P. hour, 

Duty of the engines.—The duty in this country is estimated as 
the effective work in foot-pounds per 1121b. of coal. In the 
United States the duty is reckoned per 100 lb. of coal. It is con- 
venient also to estimate the duty per 1000 lb, of steam, which is a 
measure of the engine efficiency as distinguished from the combined 
effi yest of engines and boilers. The following are the results of 
this trial :— 





Duty in foot-pounds. 
With cold feed 





With feed at 
in the trial. 127 deg. 
Per 112 Ib. coal 126,650,000 . 136,760,000 
Per 110 Ib. coal :. :. 113,080,000 ;. 122,110,000 
Per 1000 Ib. steam .. .. .. 118,350,000 


TRIAL OF FEBRUARY 5th, 1897, 


The trial began at 9 hours 25 minutes a.m. and ended at 9 hours 
20 minutes p.m. The duration was 11°917 hours. 

Barometer,—The mean barometer during the trial was 29 *45in. 
or 14°461b, per square inch, 

Head on pumps.—The mean of the readings of the mercurial 
gauge was 120°43ft. Adding the distance to mean suction level, 
the mean head on the pumps was 129°1lft. This head was much 
in excess of any head against which the engines will—at any rate 
for some years—have to pump. 

Counter and pressure gauges.—The engines worked with very 
little variation of speed, and made on the average 19 ‘886 double 
strokes per minute. The mean boiler pressure was by gauge 
97°6lb. per square inch, or 112°061b, per square inch absolute. 
The mean vacuum was 26°93in. The mean pressure in the air 
reservoir connected with the compensating cylinders was 235 ‘7 lb. 
per square inch (gauge). 

Length of stroke.—Tne stroke was observed as in the previous 
trial. The mean stroke for engine A was 60 °69in. and for engine 
B 60 °50in., mean stroke for both engines 60 ‘595in. 

The feed and jacket water.—The feed tank was re-gauged for this 
trial and its ne | found to be 66341b. During the trial 136 
tanks were used and the mean temperature of the feed was 43°] 
deg. Fah. The total feed, making allowance for water withdrawn 
by Hotchkiss apparatus and change of level of lower feed tank, 
was 91,658 1b., or 76911b. per hour. The jacket water weighed 
during the trial was 13,3041b. or 11161b. per hour. Hence the 
jacket condensation amounts to 14°5 per cent. of the feed. It will 
be seen that the total jacket condensation per hour is only slightly 
greater than in the previous trial as would be expected. Bat as 
the engine’ worked to a greater power the jacket condensation is a 
smaller percentage of the feed, 


Jacket Condensation and Feed. 
Pounds per hour, 





Per I.H.P Per P.H.P. 
yo, ee os 
Jacket condensation.. .. 2°24 .. .. .. «. 2°48 
Steam through cylinders... 18 19 vo «see es 26'S 


The air pump discharge.—The discharge was measured as in the 
firet trial, but with an orifice 44in. diameter. The mean head over 
the orifice was 1°953ft. Hence the discharge was 0°7678 cubi: 
feet per second, or 2764 cubic feet per hour. Taking the water at 
62°2 lb, per cubic feet, the discharge was as follows :— 

Pounds per hour. 
Total discharge Ve. ee od Ee -- 171,900 
CEO. ox. de oe ee ce. se we 6,575 
Condensing water oo 165,325 
The initial temperature of the condensing water was the same as 
the feed temperature, namely, 43°45 deg. Fah., and the tempera- 
ture of the air pump discharge was 81°92 deg. Fah. The rise cf 
temperature was 38 °47 deg. Fah. 

Indicated horse-power.—The following were the mean pressure: 
deduced from indicator diagrams, taken every half-hour from each 
end of each cylinder :— 


Mean effective pressure, pounds per sq. in, 


HP. cylinder. I.P. cylinder. L.P. cylinder. 





Engine A 
oe SREP eR, SR er oe 
DO ss ce WOR es cc IOS we ee ts 
Mean oo co 40°C05 .. 25°OSO .. -.- co TRS 
Engine B 
we: oa ee WED, ie ou. MAES cc! oo ce SET 
ee, ee ee S| 
Mean 51°730 14°645 .. .. «. 11°460 


Reducing to the low-pressure piston we get :— 


Equivalent mean effective pressure per square inch, reckoned on low 


pressure piston :— 


EngineA.. .. «-\se  on)- 00 SOO 
ee aa eee ee 
aa es 25°876 


The engines made 19°886 double strokes per minute, and the 
mean stroke for engine A was 60'69in., for engine B, 60°50in. 
Using these data the horse-power developed was as follows:— 

Indicated horse-power. 
e A Engine B 
82°99 








HP. oplialér ....... oc secu, 10 ae’, gees 

LP ORE cg 00) owe. | Sao 4e' IRE NCD ew ee we OO 

pe eS Ee 
ee +e 247°56 ow ee 250 °82 

Total for twoengines .. .. .. «+ 498 *88 


__ The pumps and pump horse-pover.—The mean head on the pumps 
in this trial was {99 ‘11ft. Four pumps to the two engines, with 
& mean stroke of 60°595in., and making 19 ‘886 strokes per minute 
discharges 11,497 gallons per minute, or 16,555,000 gallons per 
Pe an ours, Hence the total pump horse-power was 





numbers are as nearly constant as could be « xpected. 

Heat rejected by the engine.—The condensed steam and the con- 
densivg water were received at 43°45 deg. and rejected 
at 81°92 deg. Hence the total heat received in the boilers and re- 
jected in the air pump discharge was 171,900 x 38°47 + 60 or = 
110,220 thermal unite per minute. The jacket water received in the 
boilers at 43°45 deg. was rejected in the jiwkets at the boiler 
temperature or 335 °93 deg. Fah. Consequently the heat rejected 
by the jicket condensation was 1116 x 295°2 + 6) = 5492 thermal 





“077 









engine for the same temperature range would be 36°8 per cent. ; 
the relative efficiency of the engines was therefore 38°5 per cent. 
With the greater load the thermal efficiency is slightly lower than 
in the previous trial. 

Steam consumption.—The total feed was 7691 lb. per hour. 
Hence the steam consumption was at the rate of 15°43 lb. per 
indicated horse-power hour, or 17 ‘10 1b. per P.H. P. hour. 

Coal consumption.—The amount of coal used was 816 ‘2lb. per 
hour. Hence, without any deduction for ash or clinksr, the engine 
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3 0 
x 
3° used 1°638 Ib. of coal per 
$ indicated horse-power hour, 
$ 30 and 1°814 Ib, of coal per 
is P.H.P. hour. If the feed 
had been taken from the 
.~ 5 jacket drainage and air-pump 
S discharge, as in ordinary 
. working, the tem ture of 
ate the feed would have been 
iaeasabinniedl 118 *8 deg., whereas the 
mospre nine tem ture of the feed in the 
pac gone 43°45 deg. With 


the same boiler efficiency the 
coal consumption, with feed 
thy at 118°8 deg., would have 

thee LL been 762°6 Ib. per hour. 


ti Za Then, in the conditions of 
ordinary work, the consump- 
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units per minute. Hence we can ascertain the amount of heat 
received by the engine as determined by the observations at the 


engine. 





Thermal units 
per minute. 
Heat rejected in condensed steam and condensing 
Wha is <6. ce be 2 8h “WE 36 Ga hb 90 10 220 
Heat rejected in condensed jacket steam .. .. 5,492 
Total heat rejected 115.712 


Heat rejected per indicated hor se-power per minute 232-17 
Add conve into werk .. «2 «2 es oe oe 





This is the total heat received by the engine, exclusive of radiation 
losses, as determined by the engine mearurements. 
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Fig. 3 


Heat used reckoned from the boiler steam.—The total heat of steam 
from feed st 43 45 deg. evaporated in the boilers at 112-061b. per 
square inch absolute pressure, or 335-93 deg. Fah. temperatare, 
is 1172'95 thermal units per pound. Hence the total feed being 
7691 lb. per hour, the heat received by the engine as determined 
by the boiler measurements was 7691 x 117295 + 60= 150,350 
thermal units per minute, or 301°68 thermal units per indicated 
horse-power per minute, This gives the following ce of heat 





quantities :— 
Thermal unit per 
indicated — 
per minute. 
Heat received by engine in boiler steam .. .. .. 301°68 
Heat accounted for by engine measurements .. .. 274°92 


Loss due to radiation, gland leakage, &c. .. .. +. 26°76 


le ie 
: fe v, * / . 
: ek af ties 
/ FGM ~ : 
= 4 A a _ ~ 
/ P ee 
f in / gos 
S v4 / / y 


a a a a a i ar ae 


‘5 tion would be 1°530 Ib. of 
per indicated horse- 
power hour, and 1°695 Ib. 
of coal per P.H.P. hour. 
Duty of the engines.—The results give the following values of the 
duty reckoned as in the previous trial : 


Duty in foot-pounds, 


With cold With feed 
feed at at 
43°45 deg 118°8 deg. 
Per 112Ib. coal .. .. 122,300,000 .. .. 130,900,000 
Per 100Ib. coal .. .. 109,200,000 116,900,C00 
Per 1000 lb. steam.. -- 115,800,000 


The boiler results. —The data obtained for the boilers will be most 
instructive if the two trials are taken together. ’ 

The coal used in both trials was picked Welsh coal. This was 
filled into sacks adjusted to 200 1b. gross weight, numbered as they 


if Pressures Reckoned Per Sg.in 
of Low Pressure Piston. 
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were weighed and then placed ready for use. Only one sackful of 
coal was on the floor at one time, 
First trial. Second trial. 
Ib. Tb. 
Total eoel weighed (Qleas sucks). <6, ae a8 ee Se 


Weighed bac 110 2. oe 66} 
6781 .. .. 9818$ 

Cinder .. oo ce ee os 0 87 
Netcoalused .. .. «.. «+ «+ 6781 .. 97264 


In the first trial the fires were not cleaned during the trial. In 
the second trial when the rate of combustion was greater the fires 
became a little dull and the fires were partly cleaned two hours 
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pedo the nos of the Fm eo fires were as near as could be 
ja in the same condition at a and end of the trials, 
and the trials were started and ~~. with the pressure ga’ 

very slightly falling The level in the gauge glasses was e: y 
the same at the beginning and end of the trial. At the end of the 
trial the ashes removed from the ash-pits before the end of the 
trial were sifted. All that through the sieve is reckoned as 
ash. From’ what remained on the sieve the clinker was picked 
out and the small amount of cinders then ining were treated 
as unburned fuel and deducted from the coal used. Immediately 


after each trial the fires were cleaned and the ash and clinker then 
removed were ascertained :— 


— trial. seat trial. 
Cinder found in ash-pit at end of trial 0 ae 
, removed during trial ** = 
Ash after cleaning fires 71 173 
Clinker / when trial ended. 182 188 
Total ash and clinker .. . 282 877 


The total ash and clinker amounts to 4°1 per cent. of the coal used 
in the first trial, and to 5°9 per cent. of the coal used in the 
second trial. The boilers were double-fiued Lancashire boilers 
with cross tubes. Grate surface, 60 square feet ; heating surface, 
1950 square feet. Hence the rate of combustion and evaporation 
was as follows :— 
First trial. Second trial. 
Ib. Ib. 


Coal burned perhour .. .. .. .. .. 560°8.. .. 816°2 
Coal per square foot of grate per hour - 9°84 «. 18°60 
Evaporation per square foot of heating sur- 
ere on: en RO 60 ps OOS 
Evaporation per pound ofcoal .. .. .. 9°964.. 9°423 
Evaporation from and at 212 deg. per pound 
of Se ae ee ee ee eee ys eee 


The boilers were a little more forced in the second trial, and the 
evaporative efficiency was lower. 
It is to this almost entirely that 
the difference of duty of the 
engines in the two trials is due. 


A third cnzravicg, F g. 3, gives the applization of these results 
to determining the balance of the forces acting throughout the 
stroke. Curves of the effective steam pressures for the three 
cylinders are first drawn from the indicator diagrams, the back 
pressure lines being reversed in position, and the pressures reduced 
to equivalent pressures on the low-pressure piston. So far as the 
steam pressure is concerned, the effort, high initially, diminishes 
regularly throughout the stroke from the expansion of the steam, 
The compensating cylinder-pressure reckoned in the same way is 


next plotted. This is a curve of sines and is negative in the first 
half of the stroke and positive in the second half. Next, the 
tive at first and 


accelerating force is added, and this also is 
positive afterwards. Hence the vertical width of the shaded part 
of the diagram represents the effective effort of the engine at each 
point of the stroke. 

In another diagram, Fig. 4, this resultant effort has been replotted 
to a horizontal base. It will be seen that it is a nearly though not 
quite constant effort. The load on the pump plunger assumed 
constant through the stroke, and the engine friction also assumed 
constant have been plotted to the same scale for comparison. 
Whether the differences between the effort and resistance lines 
shown by the diagram, which are not very great, are due to the 
acceleration being not quite exactly ascertained or to slight varia- 
tions in the resistance of the water column during the stroke is un- 
certain. In any case the diagram shows how nearly throughout 
the stroke in the Worthington engine the effort and resistance are 


balanced. 
May 18th. W. C. Unwin. 











AUSTRALIAN NOTES. 

TuE report of the Tasmanian Railways for the year ending 31st 
Dacember, 1896, is now published. The general manager—Mr. F. 
Back—reports the following :—The year 1896 shows the largest 
net return yet earned by the Tasmanian Railways, viz., 1°15 per 
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Next it may be pointed out that 
for the purposes of the trial it 
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was n in one respect to 
alter the inary conditions of 
working. Ordinarily the whole of 
the jacket drainage goes direct 
to the boilers and the balance of 
the feed is made up from the 
air pump discharge. The feed 
has then a temperature above 
100 deg. Fah. In these trials it 
was necessary for measuring the 
air pump discharge and jacket 
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drain: to take cold feed from 
the well. Hence more coal was 
used than would be used in ordi- 
nary working for the same evapo- 
ration. It is possible to make a 
very approximate calculation of what the feed temperature would 
have beenif normal conditions of working had not been interfered with. 
If in the first trial the feed had been made up of 1015 Ib. of jacket 
water at 334 deg. and 4573 lb. of air pump discharge at 80:98 deg. 
its mean temperature would have been 1 i 
actual temperature of 40°15 deg. Then the total heat oy pound 
of boiler steam would have been 1089 ‘0 instead of 1175 °8, and the 
coal required would have been, for the same evaporative efficiency, 
519 °4 1b. Similarly, if the feed conditions had not been 


r hour. 
Slentienell s with in the second trial, the feed temperature would | line on any Government system in Aus 
have been 118°8 instead of 43°45. The total heat per pound of | 
steam would have been 1095°8 instead of 1172°9 thermal units, | 


and the coal required would have been 762°61b. per hour. 
Evaporative efficiency of the boilers.—A sample of the coal dried | 
showed 1-07 per cent. of moisture. Allowing for this, and for the | 
a by combustion passing to the chimney as steam, 
the calorific value of the coal may 
thermal units per pound of the coal as weighed and used. 
First trial. Second trial. | 


Heat given to steam per pound of coal, 


thermalunits .. .. .. o. 11,710 71,050 
Calorific value of 1 Ib. coal .. 14,878 -. 14,878 
Boiler efficiency .. . . > 78°74 74°30 
Temperature of flues .. oe 840 deg. 507 deg. 


In the second trial some analyses of the fiue gases were made, 
giving a mean of 11 °6 per cent. of carbonic acid in the flue gas by 
volume. 

The indicator diagrams.—Three complete sets of average dia- | 
grams for the first trial were selected, and my assistant, Mr. Burls, 
has obtained from these the data for drawing the mean diagrams 
shown in Fig. 1 annexed. The diagrams are combined on 
a@ common scale of pressures and piston displacements, the 
cylinder clearances being added to the volumes shown by the dia- 
grams. Mr. Barls has drawn for me the saturation curves both 
for the total steam used by the engine and for the steam through 
the cylinders. From these curves, the curves showing the variation 
of wetness of the steam during expansion in each cylinder have 
been deduced. From the approach of the saturation curve to the 
expansion line of the low-pressure cylinder, it will be seen that the 
steam in the cylinder was nearly dry during expansion in the low- 
pressure cylinder. The diagram shows also the wetness at 
cut-off and release for each cylinder. The diagrams are remark- 
ably good diagrams, with little waste expansion. 

Action of the compensating cylinders and influence of inertia.—The 
action of the compensating cylinders or ‘‘ high-duty attachment” | 
in equalising the effort of the engine through the stroke, notwith- 
standing the hig! ratio of expansion, has been described in re 
on previous trials, and is now well understood. The action of the | 
inertia of the moving parts on the effort of a Worthington engine | 
has, however, not previously been investigated. At my suggestion 
Messrs, Simpson constructed an apparatus for recording the piston 
displacement during a stroke. In a fiy-wheel engine the law of 
variation of piston velocity can be assigned. As the motion of the 
engine is controlled by the flywheel, the —— has an appropriate 
harmonic motion. But in the case of a Worthi m engine, the 
Jaw of variation of velocity can only be determined by observation. | 
The velocity depends on the balance of the effective effort of the 
engine and the resistance of the water column, 

n the apparatus constructed a pencil attached to the piston-rod | 
described a curve of piston displacement on a sheet of paper moving | 
at a aniform rate. Hence the vertical ordinate of the curve de- | 
scribed was the actual piston movement. The horizontal abscissa 
of the curve at any point was proporticnal to the time from the 
beginning of the stroke, The curves showed very clearly the pause | 
at each end of the stroke, which is a characteristic feature of the 
action of the engine. A diagram, Fig. 2, annexed shows one of 
these curves of piston displacement, and the deduced curves of 
piston velocity and acceleration. It was not possible to take 
these diagrams during the trial; they were taken some time 
afterwards, when the engine was running at the same speed 
as in the trial, but in other respects not exactly in the same 
conditions of working. Still they must very approximately repre- 
sent the velocity and acceleration of the piston at the time of the 
trial. From data supplied by Messrs. Simpson I find that the 
reduced inertia of the moving parts of each engine is equivalent 
to 11°05 1b. per square inch of low-pressure piston, Hence, if a 


is the acceleration, 1105 5, the accelerating force due to the 








inertia of the moving parts per square inch of low-pressure piston. 
From this the curve of accelerating force throughout the stroke 
bas been drawn, j 








deg., instedd of the | 


probably be taken at 14,878 
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cent. Slight improvements have taken place on all lines, the 
| increase in business on the West Coast being very marked. A 
departure from the usual type of railways in Tasmania has been 
made on the West Coast by the construction of a 2ft. gauge line. 
The peculiar local conditions jastify a break of gauge in this 
instance. The line is carried through very difficult and broken 
| country with a ruling grade of 1 in 25 with curves of 99ft. radius. 
It will cost approximately a fourth of the sum a line of our 
| standard gauge would have cost, and as this is the first 2ft. gauge 


=— 
he Government of West Australia ha: decided t 

further construction of railways, tbe most’ neportens ae a tn 
being the Kalgoorlie-Menzies line. Tis line is about eighty mist 
long, and will be laid with 66 Ib. rails ; the heaviest © will be 
1 in 60, the sharpest curve having a radius of 15 chains, 


THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Oorrespondent,) 
On ’Caange at Birmingham to-day—Thursday—m 
stated that current business was scarce, that booki onl 
sufficed to keep them going, without having any reserve of onthe 
to fall back upon. ws 

The engineers and machinists are well engaged 
d well on steam pumps. There is also an increasing irquiry 
for electric lighting fittinge. This week there have been some 
heavy consignments of machinery and finished iron to Australia, 

The Staffordshire and Midland pig iron trade is quict, but 
prices are Staffordshire all mine cold blast was to-da 
88s, 6d., all mine hot air, 52s. 6d, to 57s. 6d., part mine 45s. an) 
cinder pig 38s, Hervmompecartine forge was 41s, to 43s,; Darby. 
shire and North Staffordshire, 44s.; and Lincolnshire grey forge 
47s. 6d. The statement was made, but not believed, that Ameri 
hematite pig iron is now offered to district consumers at about 
50s. a ton, local prices being considerably higher. 

The demand for steel shows a falling off from what it was earlier 
in the quarter, owing to the quietness in the cycle trade, which has 
restricted the requirements for steel cycle components. However 
it still offers a striking contrast to the dulnees in the finished iron, 
works. It is stated that sufficient orders are booked to keep the 
works fairly e to the end of the quarter, and makers 
ridiculed the statement Jately made regarding the importation of 
steel into this district. To-day’s rates were :—Plating bars, £6 5s, 
upwards, £7 5s, for mild steel sheets, and £10 10s. for cold rolled 
steel sheets. Angles and girders were £6 15s. for light sections 
and £6 for heavy sizes. Bars were £6 5s. to £6 103. Siemens 
billets were £4 153, to £5, and Bessemer 5s. per ton less, while 
Bessemer blooms were £4 12s, 6d. to £4 lds. 

Marked bars to-day were firm at £7 10s., and £16 15s. to £7 for 
second quality. Common bars realised £5 10s, to £5 1b5s., and 
for sh ee descriptions £5 17s, 6d. to £6 was obtained. Puddled 
bar was £3 lbs. to £4. Boiler plates were £8 to £9 ; ship plates, 
£6 10s.; fine strip, £6 10s.; tube — £5 12s. 6d. to £5 1hs,; 
channels and sash £7 5s. to £7 10s.; hoop iron, £6 7s, 63, 
oo angles, £6 to £6 5s.; and nail rod, £6 103. to 


The prospects of the black sheet iron trade, which has for some 
months suffered from over-production in this district, are now 
made more disco ing by sing Welsh titi Prices 


of sheets are, therefore, still declining, and some of the thinner 
qualities known as doub’ 














fant. 





’ the former 





les are said to be offered at a loss or cost 
ce. To-day doubles were quoted at £6 5s., singles at £6, and 
ttens at £7 5s. Galvanised sheets are also no better, being 
quoted £9 10s. to £10, f.0.b. Liverpool. 
a contracts are held for railway rolling stock, not only 
a — railway companies and private owners, but also from 
railways. 
Orders are held for valuable quantities of bridge work, hcme 
and foreign, and heavy cast iron pipes are booked for gas, sewerage, 


and waterworks, ling plant is also in oe uest, 
The local coal trade was reported to slig tly reviving in 
anticipation of the winter demand. Stocks, however, are still 


lentiful, and the prices remain at a low and unremunerative level, 
till, they are rather better than a week or two ago, and the 


is to farther improvement. Coalowners are consideri 





tralia, has attracted con- 
siderable attention in some of the other colonies. 

The following summary gives the position of the railway system at 
the end of the year 1896 :— 


Total capital cost of lines open for traffic.. oo ina 
ee se ce ee 9. 


Average cost per mile open .. ee 

Total miles open for traffic .. .. .. «- ‘nt 

Average miles worked during the year .. 427. 

Gross revenue earned .. .. «. «+ oo £162,982 

Working expenditure eo £122,171 

Profiton working .. .. .. «- £46,761 

Net earnings per cent. of revenue .. .. - 1b 

Per cent. of working expenses to revenue - 74°98 

Earnings per mile worked .. .. .. - £881 

Expenditure per mile worked . . £286 

Earnings per train mile.. .. .. .. 4s. 4°85d. 

Expenses per train mile.. .. .. 8s. 3°63d. 

Number of passengers carried .. 542,825 

Goods carried .. <2 cc co oc 229,707 tons 

Train mileage Oe ee eee 
Strong objections have been raised by interested parties through- 


out the Colonies against the amendments of patents for the 
cyanide process of reducing ores. This time it comes from New 
Zealand, where the Court gave judgment on a case in which the 
Regi of Patents had refused an application of the Cassel 
Gold Mining Company to amend their patent by et their 
claim to ‘‘dilute solutions containing eight parts or less of 
cyanogen, or what is equivalent thereto, for every thousand parts 
of water.” Against this judgment the applicants appealed to the 
Supreme Court. After a lengthy review, the amendment was 
allowed, but without expressing an opinion as to the validity of 
the patent either with or without the amendment desired. 

The report of the New South Wales Railway Commissioners for 
the quarter ending June 30th, 1897, compared with the corre- 
sponding period for 1896, is given below in the main particulars, 
The earnings for the quarter, as compared with the correspondin, 
period of last year, show an increase of £80,392, and the expend 


ture £20,834, resulting in an improvement of £59,558, e in- 
creases are in the following classes of traffic :—Coaching, £19,150 ; 
general merchandise, £29,659; live stock, £28,998 ; minerals, 


£2797. <A slight decrease of £212 occurred in the wool traffic. 


The working expenses for the quarter are 58°04, as against 62°38 
per cent. in the corresponding —— last year, e line from 
Narrabri to Moree, a distance of sixty-three miles, was opened for 


traffic on April Ist. With rd to the tramways, the revenue 
for the quarter increased by £6912 and the expenditure by £5825, 
the improved net result being £1087. Followivg is a summary of 
the results :— 


Railways. 
Quarter ending Quarter ending 
30th June, '96. 30th June, ’97. 
Miles open is oe AZ cc oe 26894 
Revenue . oo oo & 505,572 - 675,964 
Expenditure es ae 7 eee 
Train miles run... > «+ 1,795,875 -- 2,080,394 
ae per train mile.. .. oo 6. ae oo OF 
Expenditure per train mile oa, ee, Oe oo oo & I 
Expenditure to earnings, per cent. .. 62°38 ee 58 
Number of passengers .. .. .. .. 5,383,378 «- 5,855,284 
Tonnage of goods traffic.. .. 781,811 1,086, 5: 
Tonnage of live stock traffic 38,182 55, 
Tramways. 
Miles open .. ce.» oe Gl .. és 62} 
Revenue .. se a, eee 81,002 
Expenditure oe es ow £ 68,045 .. 68,870 
Train milesrun .. . o- 721,888 .. 804,088 
Earnings per train mile. oo 25. Ofd. .. .. 28, Ofd. 
Expenditure train mile .. eo eee 
Expenditure to earnings, per cent. .. S6UO 2. oe 85°02 
Number of fares collected a 217,448,019 .. «219,004,820 


The liquidation of Messrs. Hudson Bros., Limited, Me ye Works, 
Granville, under the management of Mr. J. J. Wood, is proceed- 
ing satisfactorily. Payments to the extent of 15s, in the £ have 
already been made to the creditors, while the works are in full 


the advisability of raising prices on the first of next month. It is 
stated that the prospect for the coming winter e at Cannock 
Chase is much brighter than has been the case since the strike of 
1893. Collieries that have been working one and two days during 
the summer are now drawing almost full time, and in one case, 
where a pit was to have been closed on the expiration of the lease, 
arrangements, it is understood, have been made for carrying on 
till the end of the year. At Cheslyn Hay the proprietors of a 
colliery are negotia' ting for the purchase of more land for mini 
pe , @ sum of £150 acre being offered to the Paris 
council, to whom the land belongs. a the other side of the 
Chase, at the Huntington Colliery, which proved so disastrous a 


tion twenty years ago, machinery bas been laid down, and 
between fifty an oy men are employed in an experiment to 
reach the coal. The difficulty to contend with is the water, but 


the powerful pumps have already made an appreciable diminution. 
To reach the coals there is a considerable distance yet to bore, 
The eo A for coal on Lord Dadley’s estate at Hirnley, near 
Dudley, reached a stage on Tuesday which gives strong indications 
of ultimate success, carboniferous rocks having been reached, the 
significance and importance of which is perhaps more apparent to 
the geologist and mining engineer than to the general reader. No 
venture fraught with more important and far-reaching issues has 
been made in the mining community of the Midland Counties since 
1871, when sinking operations under the red sandstone at Sandwell 
were commenced. e operations at Sandwell ed the exist- 
ence of seams of coal beyond the limit of the then known South 
Staffordshire coalfields on the eastern side, and the borings 
at Hirnley give similar results so far as the western 
boundaries are concerned. In the event of the present boring 
resulting in the finding of a thick bed of workable coal, it is pro- 
posed to put down colliery plant at a cost of £100,000. If the 
enterprise is a success, it will prove the continuity of the Shrop- 
shire and South Staffordshire coalfields, which, it is believed, has 
only been broken by a fracture, and will be the pioneer of enter- 
prise all along the western boundary fault. It will also support 
the theory that in Staffordshire and Warwickshire there is 
ag Seed one coalfield, with Birmingham in the centre of 
it, ore embarking capital on an enterprise of so speculative 
a character, geological experts were invited to survey 
the locality and state their —- the services of Professor 
Lapworth, Mr. Daniel Jones, Mr. i er-Wright, and Mr, Herbert 
Ww. a being obtained for the purpose. The strong geo- 
ey testimony and the practical experience in favour of 
he theory that a thick and extensive seam of coal existed on 
the Western Boundary fault ultimately led to the decision to put 
the matter to a thorough practical test. The contract for the 
boring is in the hands of the Vivian Diamond Boring Co., who 
have undertaken to continue operations to the depth of 700 yards 


if necessary. Some water- rocks will be encountered, which 
it is expected will necessitate the pumping of about 100,000 
day, and the whole of the work is fraught with con- 


gallons per 

siderable difficulty, The d at which it was expected to find 
coal was a point on which there was much div: nee of opinion. 
Mr. John Hughes anticipated that it would not exceed 450 or 
500 yards. Professor Lapworth, however, estimated that it would 
be between 500 and 600 yards, whilst another eminent geologist 
fixed the depth at 700 yards, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—In most quarters astonishment continues to be 
peuition; notwithetaading the general stoppage. of engineering 
ion, not ing the genera ppage engineering 
works throughout the country ; Fat some explanation is probably 
to be found in the fact that many of the large establishments are 
still kee on their heavy d ments, the sections of the works 





swing with orders, 





that are fly being affected by the lock-out and strike being the 
finishing departments, which to a considerable extent are stopped 
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for the want of turners and fitters. Of course if the dispute is to 
be very much longer continued, the heavy departments will so 
much overtake the other sections of the works that they will have 
to be stopped also, and then the effects of the strike will be much 
more severely felt, whilst in any case the autumn trade, as I pre- 
viously pointed out, is likely to suffer seriously. The market, 
however, shows no present indication of any approaching break- 
down ; there have been fluctuations during the week, but prices 
for the most part have more than recovered, and there has been an 
neal py tes potty he the Manchester i 

re was & av al ance on the Manchester iron 
= h the actual weight of busi 


companies, The market for heavy rails is steadier, and prices are 
firm at £4 7s. 64. to £4 10s, per ton, net f.o.b. Light rails are in 
r request, but a moderate business is reported in tram sections. 
he demand for shipbuilding material is lees active on account of 
the engineers’ strike having put a stop to some departments, but 
orders are fairly well held, and others are ready to be placed so 
soon as there is any guarantee that work can go on without in- 
terruption, The hoop trade is steady. Billets are rather quiet. 
Heavy steel castings are in full request, and merchant qualities 
of steel keep the mills constantly employed. 
In the shipbuilding trade orders have not lately been secured, 
and builders are not anxious about new work till the difficulty 





ket on Tuesday, and althoug’ 
aig all through as not large, merchants and representatives of 
makers in most cases reported a much better inquiry than might 
have been anticipated in the face of the present engineering trade 
dispute—and under the circumstances there is more than a satis- 
factory amount of buy on. Makers are in a strong 
ition owing to the exceptional lowness of stocks, and as a rule 
are not only holding to their full rates, but in many cases they are 
indifferent about selling. For Lancashire ig y= prices are with- 
out quotable change, but firm at about 46s, for forge to 48s. 6d. for 
foundry, less 2h, delivered here. Lincolnshire makers, who in 
some cases have been getting quite 6d. above list quotations, have 
advanced their basis naletions 1s. for foundry and 6d. for 
forge, the minimum now 45s. 6d. for foundry and 43s, for 
forge, net cash, delive Manchester ; this advance, however, 
can scarcely be regarded as much more than a levelling up to what 
have been current rates in some cases recently. Derbyshire 
foundry varies considerably according to brand ; there are lower 
qualities still obtainable at 46s., whilst some of the special brands 
are not quoted under 47s, 6d. net cash, delivered Manchester. 
Middlesbrough iron continues to harden, and 50s, 4d. net repre- 
sents about the minimum at which good foundry brands could now 
be bought. Scotch iron, which receded about 3d, per ton in the 
open market with the close of last week, has got back to 46s. 6d. 
for Glengarnock, and 46s. 9d. to 47s, for Eglinton, delivered Mersey 
rts, with 48s, 9d, to 493, 3d. the respective quotations for delivery 
anchester docks, Ordinary foundry American brands remain at 
about 46s. 6d. net cash, delivered Manchester docks, 

For finished iron the inland demand continues very indifferent, 
but there is a fair weight of business for export, and this is 
keeping prices steady, £5 15s, being the minimum for Lancashire 
bars, with £5 17s, 6d. up to £6 2s, 6d., the average figures for 
North Staffordshire qualities delivered here. Sheets range from 
£6 17s. 6d. up to £7 5s., acco: to brand, and Association list 
rates for hoops remain at £6 10s. for random to £6 15s, for special 
cut lengths delivered Manchester district, and 2s, 6d. less for 
shipment. 

Oaly a moderate demand is reported in the steel trade, with 
ordinary foundry qualities of hematites averaging about 56s. 6d., 
less 24 ; local steel billets have been in fair request at about £4 63. 
net cash ; local steel bars can be readily bought at £6 2s. 6d., 
with common steel plates £5 12s, 6d., and boiler-making qualities 
£6 23, 6d., delivered Manchester districts. 

Although many engineering establishments in this district are 
gradually filling up their shops with non-union labour, the effects 
of the strike are being more severely felt, and a considerable 
quantity of work is, for the time being at least, diverted into 
other quarters. One engineering representative complained that 
very nearly all the electrical work for which they had tendered 
was bein by American competitors, and a good deal of 
the smaller class of machine tool work is being obtained by 
American and continental firms. 

The threatening disturbances and intimidation outside the works 
of many of the federated employers have so much developed during 
the last couple of weeks that the position in some districts has 
become almost intolerable, and in all probability efforts will be 
made to secure additional and effective police protection for the 
men who are willing and desirous to obtain work. There is still, 
of course, a not unimportant section of the local engineering 
trades, including many large firms, who have not joined in the 
lock-out, and branches of industry only partially affected, 
kept fally ; but notwithstanding this, the continued lock-out 





and strike is haviug very disastrous results, both from the trade | 4 


and the industrial t of view. 

Visiting the works of Messrs, W. H. Bailey and Co., Ltd., the 
other day, I was shown a specially-designed treble ram pumping 
engine, which they are introducing for boiler feeding and genera 
requirements. In this pump apy one of the rams can by means 
of levers be thrown out of action, without interfering with the 
working of the others; thus one, two, or three rams may be actin; 
at once to suit the moment’s requirements. The firm have suppli 
several of these pumps for use at Woolwich and other Arsenals, 
and to several Corporation electric lighting stations, including that 
of Manchester, whilst they are a large pump of this type 
with steam engine for the River Plate Electric Lighting Company, 
Argentina. Another ial design I saw at the works, which I 
may also notice, is the Davidson independent air pump, consisting 
of two single-acting air pumps, driven by one double-acting steam 
cylinder, or fitted with compound cylinders where ter economy 
is required, type of pomp. may add, is in use on various 
—" including the United States warships Bancroft and 

icago. 

Beaeus comes forward steadily in the better qualities of round 
coal suitable for house-fire , and collieries, as a rule, are 
working fully four to five days per week, with only a very small 
pro rtion of the output now going into stock. Prices show a 

ening tendency, and this is not unlikely to be followed by 
some definite upward movement with the close of the present month, 
although whether this will go further than a levelling up of the low 
special summer quotations to full list rates is perhaps questionable. 
For the present pit prices are steady at the rates last given. Com- 
mon round coals continue in but indifferent request, for steam and 
forge purposes; and although a good deal of this class of fuel is now 
being taken off the market for house-fire consumption, supplies 
are still plentiful, and prices not more than maintained at late 
rates, 6s, pres about an average figure for good qualities of steam 
and forge , at the pit mouth. With increasing quantities of 
slack coming upon the market, engine fuel is becoming rather 
more difficult to move, and prices not quite so strong, although 
there is no actually quotable alteration, common slack remaining 
at 3s, to 3s, 6d.; medium, 3s, 9d. to 4s, 3d.; and best qualities, 
4s. 6d. to 48, 9d. per ton, at the pit mouth. F 

For a business continues fairly brisk, with prices steady 
at about 7s. 6d. to 7s. 9d. per ton, delivered at the ports on the 
Mersey, and Partington , Manchester Ship , and about 
88. to 8s, 3d. on board at chester docks, 

Barro:.—The hematite pig iron market is pretty steady, and 
the business doing in forward deliveries has improved. Makers 
have good orders on hand, and the outlook till Christmas is cheer- 


ful, if the demand is not further restricted by the influence of the | ing 


engineers’ dispute. Prices are steady at 48s. to 50s, 6d. for parcels 
of mixed Bessemer numbers, net f.o.b. Warrant iron has chan 
hands in 1 quantities, and business is being done at 47s. 04d. 
net cash sellers, buyers offering 47s. There is an additional 
furnace in blast this week, making 39, as compared with 36 in the 
nae of last year. A further reduction is noted in 
warrant this week to the extent of 1420 tons, There is now 
in warrant store yards 201,043 tons, or 94,903 tons less than at the 
beginning of the year. In forge and foundry iron business is very 
slow, and makers confine their production as nearly as possible to 
Bessemer descriptions of metal, 
Iron ore is in regular and steady demand. All the good avera 
qualities raised find a ready market, and prices are firm at 10s. 6d. 
to lls. per ton, net at mines, In the Egremont district a new dis- 
covery of hematite ore of good quality is reported to have been 
made by a firm of mining eers, who have been prospecting for 
& company composed of Whitehaven commercial men, 
. Steel makers are very well employed, and in some instances 
eavy contracts for railway material have been placed with local 








with the engineers is at an end. Several yards, however, have a 
fall —— of work on hand, and other important orders are 


ex 6 

The coal trade is quieter, and prices remain easy. Coke main- 
tains a steady and firm tone, and prices are unchanged. 

The shipping trade shows more npn 5 The exports of pi 
iron from West Coast ports during the week were 10,095 tons, a 
of steel 13,103 tons, as compared with 4427 tons of pig iron and 
5818 tons of steel in the corresponding week of last year, showing 
an increase of 5668 tons of pig iron and 7785 tons of steel. The 
total shipments for the year so far have reached 315 928 tons of 
pig iron and 333,933 tons of steel, as compared with 238,595 tons 
of pig iron ‘and 365,703 tons of steel inthe ane gern period of 
last year, showing an increase of 77,333 tons of pig iron and a 
decrease of 31,770 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


At a conference of coalowners representative of South York- 
shire and North Derbyshire, held at the Royal Victoria Station 
Hotel, Sheffield, on the 22ad inst., it was agreed to advance the 
quotations of h hold coal 1s, per ton to merchants, and 6d. per 
ton to the public. Circulars to this effect will be issued on the 
oe and the advance will take effect on the first day of 

r. 

A spirit of unrestappears to prevail in the South Yorkshire collie 
districts. At present trade is good, the pits are worki —_ 
brin a large output to bank, for which there is a satisfactory 
demand. At the same time it is impossible to avoid observing 
what little cause serves to make the miners throw down their tools 
and go on strike. Any change in the method of working, or any 
movement whatever which appears to indicate an intention of 
— rag is quite sufficient. We have had several examples 
of this fee! uring the last month or two, and it was never more 
confirmed than now. With various difficulties on hand up and 
down the district coalfields, there are already some 3000 men on 
strike, and the number may be very largely increased if concilia- 
tory measures fail to effect a settlement, 

The collieries trading with Lancashire find engine fuel consider- 
ably curtailed, owing to the falling off in the engineering esta- 
blishments through the strike, while there is less demand for coke 
through the diminished activity of smelters. A fair call is reported 
for house coal, and the advances noted last week are fully main- 
tained. For the London markets the tonnage is quite equal to 

revious seasons, and extends over the different classes of fuel. 

ere is also a good demand in other directions, with very little 
going to stock. The latest quotations for best Silkstones are from 

. 3d. to 8s, 9d. per ton ; ordinary, from 7s. per ton ; Barnsley 
house, from 7s. 6d. to 8s. per ton ; seconds, from 6s, 6d. per ton. 
In steam coal the market takes all that is being raised, the shrink- 
age in the coal for the iron trade being compensated by the increase 
in the exports. Several of the collieries are using water carriage 
to Hull and other parts more freely. Barnsley hards make from 
7s. to 7s. 64. per ton ; seconds, from 6s. per ton. Gas coal is being 
actively disposed of at maximum values, Engine fuel still sells 
steadily, nuts ranging from 5s. 64. to 6s, per ton ; screened slack, 
from 3s, 6d. per ton ; pit slack, from 23. to 2s. 6d. per ton. Coke, 
not guite so actively called for, is at 9s. to 10s. per ton in ordinary 
ualities, washed coke making lle. to 12s. per ton. 

There is little change in the report from iron circles, quotations 
remaining firm. West Coast hematites, 59s. to 6ls. per ton; East 
Coast ditto, 57s. 6d. to 58s. Lincolnshire, No. 3 foundry, 43s. 6d. 
to 44s,; forge ditto, 423. to 423. 6d. Derbyshire, No. 3 foundry, 
45s. to 45s. 6d.; forge ditto, 40s, to 41s. 6d.; bars, £5 17s, 6d. to 
£6; sheets, £7 to £7 103. These quotations are all for delivery at 
Sheffield. In spite of the stoppage of work in engineering depart- 
ments an average consumption is reported to be going on. The 
ees perceptible difference is in scrap iron, pe — there - 
small request; prices not quite so firm. A slight falling o 
in orders for crucible steel has been followed by a better demand 
during the last fortnight, some very good orders having recently 
been booked. The crucible steel trade holds its own, notwith- 
standing the disco ing circumstances, the same remark 
applies to Bessemer Siemens steels, in which the quotations are 
strongly maintained. 

Messrs. Vickers, Sons, and Co., River Don Works, Sheffield, 
have issued a circular to their shareholders giving particulars of the 
acquisition by that company of the Maxim-Nordenfeldt Guns and 
Ammunition Company. The purchase takes effect as from 
30th September, 1896, The Maxim Company receives 700,000 
fully-paid 5 per cent, preference shares of £1 each, ranking next 
after the preferred 5 per cent. stock of Vickers and Company, and 
233,334 fully-paid ordinary shares of £1 each, ranking with the 
existing ordinary shares of that company. The dividends on the 
shares to be issued will begin to accrue from 3lst December, 
1897, only ; but Vickers, Sons, and Company undertake to pay 
interest at 5 per cent. per annum on the share capital of the 
Maxim Company from 30th September, 1896, to 3lst December, 
1897, in lieu of the profits made by the Maxim Company since 
the former date. In addition, Vickers, Sons, and Company 
_—_ £420,000 to pay off the existing debenture stock of the 

axim Company, and will also discharge the liabilities of the 
Maxim Company as from 30th September, 1896, which remain 
unpaid, Vickers, Sons, and Company are to adopt new articles 
of association, and a special resolution, adopting new regulations, 
is to be submitted at the next extraordinary general meeting. 
The existing ordi £10 shares of the company are to be divided 
into ten shares of £1 each, and the name of the company will be 
altered to Vickers, Sons, and Maxim, Limited. 

The lighter trades remain very much as last reported. In cutlery 
the work is most unevenly divided, the chief demand being for 
the superior classes. A similar remark applies to the silver and 
plating industries, several houses requi to work overtime, 
while others cannot find fall employment for all their hands. 
Business with the South American markets is generally very dull, 
while the rinderpest and Rand difficulties are unfavourably affect- 
i ppt sry centres in South Africa, The Indian trade has 
been ly injured by the political unrest, while the peo aa 
markets, icularly Turkey, Spain, and Greece, are yielding 
much less business than the average. 

Major and Mrs, Stoddart, of Parkgate, Rotherham, were pre- 
sented on Monday night with a handsome solid salver, weigh- 
ing 107 oz., in commemoration of their silver wedding. The gift 
was from the officials and foremen of the Parkgate Ironworks, of 
which Major Stoddart is the director. . George 
Royston made the presentation, dwelling on the Major’s qualities 
as ‘‘ap emplo er, & a citizen, and a true-hearted 
gentleman.’ ajor Stoddart, in his reply, said he had been con- 
nected with the Parkgate Ironworks from a youth of fifteen, by 
entering the office of Samuel Beale, in London, who was then the 
proprietor, and he had now been forty-two years in close alliance 
with the place and its interests. Alluding to changes in the trade 
during the past twenty years, he ol that their puddled iron 
was selling at eens a they would be glad to get 38s. 
Steel had now nearly displaced iron, and the production was equal 
to the iron of twenty-five years ago, 








Messrs, John Crowley and Co., Limited, Sheffield, have been 
exceptionally successful at the Dutch Agricultural Society’s Iater- 
national Exhibition, on Ssptember 18th, having been awarded first 
ag gold medal, in open competition in four classes—356, 357, 

58, and 359—for chaff cutter for steam power, chaff cutter for 
hand power, turnip cutters, and turnip graters. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


GENERALLY the iron market has this week moved in favour of 
sellers, and in ordinary Cleveland pig iron the improvement has 
been a substantial one, not only as regards the amount of business 
done, but also as regards the prices. The better condition of the 
trade which was expected earlier in the month, and which is usual 
in September, is now being experienced, but it is confined to 
Cleveland iron alone, any increase in hematite pig iron and in 
finished iron and steel being prevented by the unfortunate stop- 

e in the engineering industry. Cleveland ordinary iron is 
improving b it is independent of this, the icreased 
demands being on export account, and besides this the small stocks 
cause producers to be very stiff. Merchants, too, cannot see their 
way to undersell the makers because of these small stocks, and 
because of the very moderate proportion of those over which they 
have control. The stock that there is is held in very few hands, 
and the high prices of Cleveland warrants, as compared with other 
warrants and makers’ iron, do not admit of their p ing the iron 
to enable them to offer it at less than what the producers are 





Cleveland pig iron warrants are moving up in value more 
uickly than Scotch or any other warrante—so much so, in fact, 

that this week they have been only 2s. 91. per ton below Scotch 
warrants, this being the smallest difference’ever known in a 
normal state of trade ; the usual difference is between 4s. and 5s., 
and not long ago Scotch were 93. 6d. dearer than Cleveland 
warrants. To-day’s difference does not cover the cost of convey- 
ing the Cleveland iron to Scotland, and a d in the shipments 
of it to that quarter must be looked for, as it will be cheaper for 
the Scotch consumer to use Scotch iron. 

No, 3 Cleveland G M.B, pig iron has this week risen in value to 
423. per ton for _—-, f.o.b. delivery, and large sales at 41s, 9d. — 
were made early in the week. umers were, however, so 
anxious to buy, and paid that so readily, that the higher figure 
was asked and generally realised. No. 4 foundry is at 40s. 9d., 
and grey forge 40s., while No. 1 is at 43s. 6d. Shipments of pig 
iron from the Cleveland district have been unexpectedly poor for 
the greater of this month, but still they are improving this 
week, and for the whole month. promise to be better than the 
figures for an average September. Up to the 22nd inst. they 
reached 74,596 tons, as compared with 77,768 tons last month, 
63,981 tons in July, and 99,383 tons in September, 1896, the Jast- 
named period showing the largest shipments ever recorded in a 
month. Not much iron is being taken out of the public stores, 
and a good deal of forge iron has been sent in. e stock of 
Cleveland pig iron held on the 22nd inst. by Messrs. Connal and 
Co. was 80,789 tons, a decrease for the month of only 528 tons. 

The condition of the hematite pig iron trade is undoubtedly 
unsatisfactory and to most producers must be unprofitable, this 
being brought about partly by the stoppage of wor in the engi- 
neering industry, which has curtailed the demand very materially, 
and ap f by the increase in the value of ore, which is due to the 
scarcity of vessels and the advancing freights. While demand is 
slackening and selling prices declining, the cost of production is 
increasing. Rubio ore has gone up to 15s. per ton, delivered on 
Tees or Tyne—a rise of 9d. on the week and of 1s. 3d. on the 
figure ruling for most of the summer. This alone means an 
increase in the cost of making St iron of 2s, 6d. per 
ton, and yet selling prices thereof have fallen below those which 
ruled when ore was 13s, 9d. to 14s. per ton. Merchants have 
now to pay 6s. 6d. for freight from Bilbao to Middlesbrough and 
6s. 3d. to the Tyne, and this is caused by the lack of steamers, 
which have in a Snap number of cases found other and more 
profitable work ore carrying, viz., grain carrying ; and the 
chances are that, on account of the shortness and poor quality of 
the crops at home, still higher freights will rule. At the present 
price of 15s. ore merchants cannot be deriving any profit ; they 
were doing better when the price was at 13s, 9d. or 14s., for the 
increased freights more than absorb the rise in price, and in 
addition the wet weather lessens the units on which they are 
paid. The price of mixed numbers of East Coast hematite pig 
iron is about 493., but sales have been made this week at 48s, Gd. 
It may be expected that shortly the number of furnaces on 
hematite pig iron will be lessened and put upon Cleveland iron 
as there is some chance of producing that without loss. The 
stock of hematite pig iron held in Connal’s warrant stores on 
Wednesday night was 55,403 tons, a decrease of 1341 tons for the 
month. 

The finished iron and steel industries are rather dull, in fact the 
steel plate branch is very slack, and some of the firms engaged in 
that branch, owing to the engineers’ stoppage, lack orders, and 
are unable to keep their mills in full operation. For steel ship- 
plates £5, less 24 per cent. f.o.t. is quoted, but several shillings 
less have been accepted. Iron ship-plates are at £5 2s. 6d.; iron 
ship angles, £5; and steel ship angles, £5 2s. 6d., all less 24 per 
oRsterrin the ‘‘ Electric Charging Machine f 

eferring to the r on the ectric i achine for 
Open-hearth F ee which was read by Mr. Jeremiah Head 
iddlesbrough and London, at the last meeting of the Iron and 
Steel Institute, a letter has just been received in this district from 
the manager of an American steel works, where a new Wellman 
machine has lately been installed. The writer reports that the 
machine is acting very well, and saving upwards of six dollars a 
day in labour, working one furnace only. He is sure that the pro- 
—- savi be much greater when he applies it to a 
er number of furnaces. 

e death has lately taken place at Wildungen, in Germany, 
whither he had proceeded for the benefit of his health, of Mr. 
Albert Hoffmann, who for many years has carried on an iron 
merchant’s business at Middlesbrough, and dealt chiefly with the 
Continent. , 

The directors of Palmers’ Shipbuilding and Iron Co., Limited, 
Jarrow-on-Tyne, in their thirty-second annual report, state that 
the gross profit for the year ended June 30th was £52,266 6s. 7d. 
and after providing for interest on debentures, cost of special 





repairs, renewals and additions, &c., the met profit was 
£28,579 8s, 9d. As £2772 1s. 7d. has to be brought forward from 
the previous year £31,351 10s. 4d. is available for dividend. Out 
of this three years’ dividends—equal to 15 per cent.—will be paid 
to the preference shareholders, and the balance £5811 0s. 4d., will 
be carried foward. The ordinary shareholders get nothing. The 
company have during the year built vessels for the P. and O., the 
Hamburg-American Company, the Western Australian Govern- 
ment, &c., and they are building two cruisers for the British Ad- 
miralty. For the last named they have also an order for a 
—— boat destroyer, this —— the fiftieth vessel they have 

in hand for the Admiralty, the first being constracted in 1855, 
and was a cruiser named the Terror. The company have put down 
a large amount of new machinery during the year, including an 
electrical driving plant, and a material decrease in working charges 
has been effected. The directors remark that the company has 
shared in the general improvement which has taken place in the 
trade of the country, but in common with other employers it has 
had to contend with exceptionally onerous demands on the part 
of labour organisations. 

The directors of|Sir W. G. Armstrong, Whitworth, and Co., 
Limited, report a profit for the year ending June 30th —_ of 
£446,871 16s. 11d., and the shareholders will receive a dividend at 
the rate of 13} per cent. per annum, The establishments of the 
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company have been and are well supplied with orders. The 
perm, «+ es of Sir Joseph Whitworth and Co., Limited, was 
taken over on January Ist, and the directors have every con- 
fidence that the amalgamation with a firm of such widespread 
reputation will prove of lasting benefit to the united companies. 
The presant dividend is the best ever paid, and the market value 
of the £1 shares is now 593. against 50s. last year. Owing to the 
— into law of the Compensation for Accidents Bull, the 
jirectors propose to terminate on July Ist next—the date on 
which the new Act comes into force — the Accidents Fand, 
which has been in force among their employés at Elswick since 
1881, as it is deemed inexpedient to continue it, 

The directors of Messrs. Sadler and Co., Limited, Middles- 
brough, have made a profit of £24,269 during the last financial 
year, and will pay 5 per cent. to the shareholders. 

It is pro, to have a cial hange at West Hartle- 
pool, and the premises now occupied by Messrs. Robert Hardy and 
Co., shipowners, Church-street, are to be taken for that Ld Spee 

Mr. James Ianson, who has for many years been intimately con- 
nected with the engineering and iron trades of Darlington, has 
been appointed director of studies and o ising secretary of the 
—— Technical College, which is to be opened next week. 

The it vessel ever constructed in the Tees has been com- 

leted this week by Sir Raylton Dixon and Co., Limited, at 

iddlesbrough. She is named the Montrose, and is a cargo and 
cattle boat for Messrs. Elder, Dampster, and Co., of Liverpool. 
She is 46ift. jong. 52ft. broad, and 30ft. 10in. deep, and has a dis- 
placement of 12,600 tons. Her three-cylinder engines of 3500 
indicated “18 ial are by Sir Thomas Richardson and Co., of 
West Hartlepool, 

It is ramovred that the North Eastern Railway Co. are desirous 
of acquiring Earle’s Shipyard at Hall, in order to construct on it 
a deep-water dock, and for which the site is eminently suitable. 
The yard lies between the Victoria Dock of the North-Eastern 
Company and the Alexandra Dock of the Hall and Barnsley Rail- 
way Company. 

The coal trade is generally active, and the demand for coals for 
shipment is especially brisk, indeed the exports would be even 
larger than they are if steamers in plenty could be had. The 
rapidly rising freights in other trades have drawn off many vessels, 
and this is making shippers very anxious to send away coal. But 
Northumberland steam coal is firm at 83. 6d. per ton f.0.b., and 
best Darham gas coals vary from 7s. 9d. to 8s. 3d. f.o.b. House- 
coal is also in improving demand, but manufacturing coal as well 
as coke is suffering from the labour difficulty in the engineering 
industry. Darham blast-furnace coke can be had on the average 
ridges a. per ton, delivered at Middlesbrough, or 16s, 9d. per 

n f.0.b, 











NOTES FROM SCOTLAND. 


(from our own Correspondent.) 

BUSINEsS in the Glasgow pig iron market is gradually diminish- 
ing in amount, owing to the labour troubles. The outlook for 
the immediate future is very discouraging, as no one has any 
idea how long the strikes and locks-out may last. Towards the 
end of last week iron was rather pressed for sale, with the 
result that prices fell about 6d. per ton. There was a partial 
recovery in the early part of the present week, not because the 
demand had improved, but owing to available warrants being 
searce. Business has been done in Scotch warrants from 44s, 34. 
to 44s, 6d. cash, and 44s, 5d. to 44s. 74d. one month. The demand 
for Cleveland iron has slackened off very considerably in the 
last few da A few transactions have occurred at 41s, 9d. and 
423. for delivery in fifteen days, and 42:. 14d. one month. A 
small business has besn done in Cumberland hematite warrants 
from 463, 841. to 47s. cash, and 47s, to 47s. 24d. one month. 
There has been practically no business in Middlesbrough hematite. 

The demand for Scotch hematite pig iron is on the decrease, and 
it is expected that the requirements of the steel makers will ere 
long be still farther curtailed. Merchants quote 50s. 6d. per ton 
for yg class of iron delivered on railway trucks at the steel 
works. 

Six farnaces which have for a long time been producing basic 
pis iron at Glengarnock have this week been put ous ot blast. 

he reason given for the damping out of these furnaces is that fuel 
threatens to be scarce, and the Glengarnock Company thinks the 
present an opportune time to put out furnaces and effect necessary 
repairs. Nevertheless, the action of the company has occasioned 
a good deal of surprise, as well as regret, in the district, and it is 
said that some of the miners in Ayrshire are in consequence getting 
alarmed at the results cf their policy of working short time, There 
are now blowing in Scotland 35 ordinary and 37 hematite furnaces, 
total 72, compared with 78 at this time last year. 

The prices of Scotch makers’ iron are comparatively steady, as 
follows :—Govan and Monkland, f.o.b, at Glasgow, Nos. 1, 45s, 34.; 
No 3, 44s. 9d.; Wishaw and Carnbroe, Nos.1, 45s, 6d.; Nos.3, 45s. ; 
Clyde, No. 1, 50s. 3d.; No. 3, 47s. 3d.; Summerlee, No. 1, 503. 6d.; 
No. 3, 47s. 6d. ; Gartsherrie and Calder, Nos. 1, 51s.; Nos. 3, 47s. 6d.; 
Coltness, No. 1, 51s. 9d ; No. 3, 48s.; Glengarnock at Ardrossan, 
No. 1, 503, 6d.; No. 3, 45s.; Eglinton at Ardrossan or Troon, No. 1, 
47s.; No, 3, 45s.; Dalmellington at Ayr, No. 1, 47s.; No. 3, 45s, 6d.; 
Shotts at Leith, No. 1, 51s.; No. 3, 47s. 61.; Carron at Grange- 
mouth, No. 1, 51s, 6d.; No. 3, 48s, 

The shipments of pig iron from Scottish ports in the past weck 
have been ee, small, amounting to only 4151 tons 
against 5812 in the corresponding week of last year. Of the total 
there was despatched to Holland 845 tons, Germany 540, South 
America 150, India 50, Australia 415, France 76, Sites 110, 
Caina and Japan 180, other countries 345, the coastwise shipments 
being 1449, against 2796 in the same period of last year. 

The manufactured iron and steel trades are fairly well employed 
in some departments, but many manufacturers are beginning to 
feel a want of fresh orders, and others have had their labour 
arrangements much disorganised owing to the lock-out. Thisstate of 
matters is gradually becoming worse. In many branches where no 
engineers are employed trade is fallicg away. Prices of manu- 
factured iron and steel are nominally without change. 

The coal trade is in a very irregular state, owing to the colliers 
working short time. The leaders of the men have everywhere 
advocated the resort to a four days’ week, in order to compel the 
masters to give them an advance of 6d., and the men in many cases 
have carried out the advice to the full extent. In some districts, 
however, they have preferred to work five days. The restrictive 

licy of the miners has reduced supplies to such an extent that 
it is most difficult to give delivery within a reasonable time. The 
shipping trade is much inconvenfenced in consequence, and the 
clearances of coals at the various Scottish ports have fallen off to 
a considerableextent. Prices have risen owing to scarcity of coals, 
but the advance is obtained only on a much reduced output, and 
consequently increased cost of procuring the coals. There is a 
feeling that very soon the trade may get intoa more satisfactory 
state. The men made their demand too early. If they had 
waited a little, the masters would, no doubt have made a conces- 
sion, because trade was steadily improving. The coalmaster has 
now, however, to take into account that he will almost certainly 
have his business still further curtailed by the lock-out in the 
engineering trade, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
THE annals of Welsh strikes, carried on with obstinacy, attended 
with a = deal of ee and ending in accepting old con- 
ditions, have just had an addition to their number by the Barry 


navvies’ settlement, This was ended this week after lasting three 





months, and causing a tt deal of loss and hindrance. Old prices 
were accepted. Another argument for the many advocates for a 
legal tribunal in settlement of trade disputes, and rendering a 
resort to lock-outs and strikes illegal, F 

The most important question to the front in the coal world is the 
ballot now taking place for a continuance or not of the 
sliding scale. The colliers have this in hand, but I hear that it is 
being carried on in a half-hearted manner. It has transpired 
that the colliers in the Aber Rhondda Colliery, Rhondda Fach, 
have decided in favour of the scale, and this is pay by many 
as an indication of the general run. If so, it will be accepted as 
a manifestation of good common sense. The objection to the stop 
week was very pronounced on the part of the colliers. One of the 
old men, spoken to personally on the various schemes, control of 
output, &c., said, ‘It isa pity that the colliers are not left to 
themselves. We cannot afford to stop. If miners’ nts inter- 
fered in saving breakage on long journeys from the face to the 
pit top, they would be doing more practical good than spragging 
the tram when it is going regularly.’ i 

Little upsets are occurring here and there in the colliery dis- 
tricts. Last week a dispute arose at one of the new collieries, the 
Universal, Sengnewydd, with regard to the contract for working 
the headings. It is thought that a settlement is at hand. There 
is a strike also at Messrs, Lancaster’s Arael pits, Abertillery. 
The men, between 400 and 500 in number, brovght out their too 
on Monday, having given a month’s notice, The dispute is as to 
the hours of labour, 

The South Wales Primrose Company struck a fine seam of coal 
this week at Pontardawe. It is 3ft. 7in., and reported of excellent 
quality. The ‘‘ find” is a good indicator of lower coals. 

The steam coal trade within the last few days has been 
steadily approaching a better condition, though not yet quite 
up to the mark. Last week Cardiff totals were in excess of 
300,000 tons, a fair indication that trade is tolerably brisk. The 
return to large shipments is more marked, and among the most 
notable of the week has been three to Palma 3100, 2200, 
and 4500 tons; Venice 3200, Port Said , Genoa 5500, Naples 
4500, St. Michael’s 4000 tons. Swansea coal trade was good last 
week, exceeding 42,000 tons; Newport, Mon., was also a good 
average. One salient feature of the Swansea trade has been a 
marked improvement in the demand for anthracite. Large 
cargoes have been shipped of late to Italy, Sweden, Holland, and 
San Francisco. It was stated on ’Change this week that the 
development of this trade is becoming more pronounced, and fresh 
channels are opening. 

In the Swansea Valley most of the collieries are working regu- 
larly. Lilanarch and Birchgrove, Primrose, and Cwrt y Bettws 
are maintaining good outputs. In the Rhymney Valley there has 
been a deal of activity, and fairly regular work has been the 
feature in most of the valleys, the house coal trade showing visible 
improvement 

id-week on ’Change, Cardiff, steam coal was a little sluggish, 
though arrivals were reported as increasing ; dry coal a little back- 
ward. Monmouthshire not so active as usual at this time of the 
year, but house coals selling well. Last quotations Cardiff were as 
follows :—Best steam, 103. 9d. to 1l1s.; seconds, 93. 6d. to 103.; 
dry, 9s. 3d. to 93. 6d.; best small, 63. to 63. 3d.; seconds, 53, 91.; 
inferior, from 5s.; best Monmouthshire, 92. to 93. 6d.; d 


— 
and machinery, will be brought to the hammer this week unl, 


privately sold. 








NOTES FROM GERMANY, 


(From our own Correspondent.) 

No alterations of any importance can be stated to ha 

me on the iron market in this country, and there is conssyene 
ut little to be told of the business done in the different iru m2 
ducing districts, Pr 

Demand and sale in Silesia remain, on the whole, satisfactory if 
not brisk, and a fair steadiness prevails in quotations, especial 
— barge eae = Sebalan” “a y 

f the enish- alian iron ustry, likewise 
favourable reports are coming in, the ocompelins in the ditteres} 
departments having rather improved upon the week. he blast. 
furnace works continue well engaged, and there is also & good trade 
done in malleable iron, Sheets and all sorts of wire remain dull, as 
arule, The majority of the machine factories are stated to be 
well supplied with orders, 

Fair accounts are, on the whole, given of the iron and steg| 
trade in Sweden, some articles having, during this week and the 
last, been in better request than for a long time. The bicycle 
manufacture, which had been showing considerable slackness for 
some months past, is again quite animated ; the majority of the 
steel works are well off as regards fresh orders, and will be briskly 
engaged for the remainder of the year. The situation of the pig 
iron market is rather encouraging, current production being 
readily consumed ; stocks are very small, and prices have been 
showing considerable a in —_ instances, 

The physiognomy of the Austro-Hungarian iron market is sti 
cnssatinahy ull, Week after week the same pet sald. 
accounts come in from the various departments, and there haye 
been restrictions in output reported in several instances. Structural 
iron has, up to date, been in fairly satisfactory d d 

Official quotation; are as follows :—White forge pig, 45°50 to 
47fl.; grey ditto, 48 to 50fl ; Bessemer ingots, 80fl ; Styrian bars, 
112 to 122f.; boiler plates, 180fl ; tank ditto, 135fi ; steel pla‘es, 
137 to 165fl ; girders 111 to 125fl.; galvanised sheets, 210 to 2654, 
all per ton free Vienna. 

In France both the raw and the finished iron depertments have 
continued in moderate occupation. Very few fresh inland orders 
have been secured upon the week, and on foreign account there 
is also,only a poor inquiry coming in ; a fairly steady tone in prices 
has, however, been re in most instances. 

After a comparative liveliness reported in previous letters, the 
Belgian iron trade appears to be getting quiet again, for all 
through last week inquiries have been coming in but slowly. All 
sorts of pig iron are rather flat, with the exception of foundry 
pig, for which a steady inquiry comes in. During the month of 
August production in pig iron was 87,110 t., 93,465 t. for 
the same period the year before. Output dui the first eight 
months of present year was 689,921 t., while during the corre. 
sponding pericd last year 615,896 t. were produced, increase 
amounting to 74,025 t. In merchant iron rather a good business 
is reported on home account; exports, unfortunately, remain 
limited, and this is the cause of a decided weakness in quotations 








? , 
8s. 94. House coal, latest: Best house, 93. 9d. to 10s. 3d.; 
seconds, 93. to 93. 6d. No. 3 Rhondda, 10s. 9d.; brush, 93. 3d. to 
9s 61.; small, 8s. No, 2 Rhondda, 83. to 83, 3d.; through, 63. 9d.; 
small, 5s. 6d. to 5s. 9d. 

Swansea prices: Anthracite, best, lls. to lls. 6d.; seconds, 
93. 6d. to 103.; ordinary, 83, 64. to 93.; culm, 43, 3d. to 4s, 64. 
Steam coal, 93. 6d. to 10s. 6d.; seconds, 83. 64. to 93. Bituminous 
coal: No, 3 Rhondda, 10s. to 1ls.; through, 83. 6d. to 93.; small, 
7s. to 7s. 6d.; No. 2 Rhondda, 83, 61. to 93. 6d.; through, 7s. 6d. 
to 7s. 9d.; small, 5s. 6d. to 63. 6d. 

Patent fuel remains fairly brisk, one good cargo of 4000 tons left 
Cardiff for Rio this week. Swansea’s export last week was over 
10,000 tons; prices from 10s. Cardiff; from 93. 61. Swansea. 
Coke in moderate request only at last prices, 17s. to 22;. Pitwood 
is now beginning to advance, and prices this week are 91. per ton 
better than last week ; prices, 143. 6d, at Cardiff ; from 163. 31. to 
163. 6d. Swansea iron ore firm; best Rubio, 13s, 94,; Tafoa, 133, 
to 13s, 3d. Cardiff. 

O.1 ’Change, Cardiff, this week it was reported that the demand 
for finished iron and steel was indifferent and that the production 
had been further reduced. Heavy steel rails were quoted at 
£4 7s. 6d. to £4 10s., and light £5 7s. 6d. to £5 103. Bessemer 
steel tin-plate bars were at £4, and Siemens £4 2s. 6d. 

Swansea Exchange prices varied but little. Pig iron was re- 
ported as having fluctuated during the week, but left off at equal 
figures. If anything, the market was firmer, and it was thought 
quotations would be higher. Finished iron and steel works were 
reported as fairly occupied, and with sufficient unexecuted work for 
some time to come without entering into further contracts. Prices 
were reported weaker, and tin bars are stated to have been 
reduced with falling demand. 

Latest quotations :—Glasgow pig warrant, 44s. 5d. to 44s, 544., 
cash, Middlesbrough No. 3, 41s. 11d.; hematite, 48s, 6d. Welsh 
bars, £5 to £5 7s. 6d. Sheet iron and steel, £6 5s. to £6 10s. 
Steel rails, heavy, £4 7s. 6d. to £4 10s.; light, £5 7s. 6d. to £5 103, 
Bessemer steel :—Bars, £4 ; Siemens, £4 to £4 23. 6d. Tin-plates, 
Bessemer steel cokes, 9a. 44d. to 93. 6d. Siemens, 93 64. to 93, 9d.; 
ternes, 17s, 3d. to 17s. 6d.; best charcoal, 12s, to 12s, 6d. Block 
tin, £68 23, 6d., £62 13s. 6d. 

The latest news from the tin-plate district, given with every 
appearance cf authority, is that Cwmbwrla steel works are to be 
closed, and that, as it was unlikely operations would be resumed, 
the men were advised to seek employment elsewhere. I give this 
as stated, but have not yet been able to authenticate it. Last week 
the works appeared busy. 

Last week shipments of tin-plates was only nominal: 16,729 
a receipts from works 34,547, This leaves stocks at 93,854 

xes, 

In the Swaneea Valley the two furnaces at the Millbrook Works 
were re-lit on Tuesday after being out for a fortnight. The gas 
producers were lit on Thursday morning at the Daffryn. Landore 
men still refuse concessions, but an amicable arrangement has been 
brought about with the millmen at the Duffryn. Owing to a 
serious breakage to the machinery of one of the engines at the 
Midland Works, one mill and the whole of the cold roll plant have 
been at a tempo standstill. Some slight friction has been 
caused at the Foxhole owing, it is alleged, to the dismissal of two 
rollermen, 

In the Llanelly district, the Dafen will be placed under the 
hammer shortly, and a re-start is fairly assured. Messrs. Marwood 
are pushing on their galvanising department with vigour, and the 
de is welcomed, ially in the dull state of the tin-plate 
trade, At Llanelly, the anthracite coal trade is very brisk. The 
Mountain Company have their hands full, and are exporting 
freely to Germany, Norway, Sweden, and Denmark. At Briton 
Ferry eighteen mills were in operation last week at the several 
tin-plate works, Briton Ferry Steel Works and Albion Steel 
Works are busier. In Monmouthshire there was a lesser make at 
Blaenavon, consequent upon alterations. At Cyfarthfa the exten- 
sion are being vigorously carried out, and a large make, SS 
of bar, is being turned out. Large consignments left this week by 
Midland and Great Western Railway. Dowlais Works continue 
moderately brisk. I note that its energetic ——— is import- 
ing ore from Cuba. Large cargoes came in during the week 
from Bilbao, Swansea importing 2350 tons. 

The Bristol Channel Centre of the Marine ineers’ Institute 
visited the district on Saturday, and were favoured with an inspec- 
tion of the Melingriffith tin-plate works and the Pent; 
hematite mine. A most enjoyable outing was recorded, Pro- 
fessor Elliot presiding, and Mr. 8, W. Allen acting as an excellent 





e. 
The Nantyglo Elted Steam Coal Collieries, Nantyglo, with plant 


where foreign orders are concerned. Common bars are sold at 
13,250f. p.t. In many instances — firms have successfull 
competed with the Belgians ; one rail order for 11,000 t. for Sou 
Africa was recently secured by an English firm. 

In the coal-producing districts of Bslgium much life is stirring, 
and the better qualities of coal are expected to meet with an 
advance in price before long. 

Russian and ——. capitalists have joined for the 
building a rail works in South Rassia. The capital o: 
pany amounts to six million roubles. 

The machine factory in Kiew, built by the South Russian 
Machine Company, has now been finished, the costs of the build- 
ing amounting to about one million roubles, At present the 
works employs 1000 men, but in winter the number wil! most likely 
increase to 1500. The joint-stock capital of this company is one 
million roubles, 


Te on. 








THE NEWPORT HARBOUR COMMISSIONERS’ 


WEEKLY TRADE REPORT. 


SreaM coal is rather quiet owing to want of tonnage. Prices un- 
altered from last week. House coal in good demand, with price 
firm. Tin-plates unchanged, Steel and iron works are fairly wel. 
off for orders, 

Coal: Best steam, 93.; seconds, 83, 94.; house coal, best, 1ls.; 
dock screenings, 63. 64.; colliery small, 5s, 9d. to 6s.; smiths’ coal, 
6s. 61. Pig iron: Scotch warrants, 44s, 7d.; hematite warrants, 
47s, 24., fob. Cumberland ; Middlesbrough No. 3, 41s. 10d, 

rompt ; Middlesbrough hematite, 48s. 6d. Iron ore: Rubio, 
3s. $a. to 14s.; Tafna, 133. to 13s. 6d. Steel: Rails, heavy 
sections, £4 10s. to £4 123. 6d.; light ditto, £5 7s, 6d. to £5 103, 
f.o.b.; Bessemer steel tin-plate bars, £4; Siemens steel tin-plate 
bars, £4 2s, 6d.; all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 93. 9d.; Siemens, coke finish, 10s. Pitwood, 
15s, 6d. firm. London Exchange telegram: Copper, £48 0s. 8d.; 
Straits tin, £61183, 9d. Freights very firm. 








AMERIOAN NOTES. 


(From our own Correspondent.) 
New York, September 13th. 

THE large concerns all over the Western States are now 
negotiating for foundry iron supplies, and are seeking to make 
prices that will hold good six to nine months ahead. Very 
naturally pig iron makers propose to sell iron at present prices 
only up to the close of the year. The Southern iron makers have 
booked a number of very large orders, and naturally feel inde- 
pendent, Large consumers, noting this demand, have within a few 
days placed orders on the best terms they could. An im- 
provement in Northern irons has made the way much easier for 
Southern makers. High freight rates stand in the way of a larger 
export of iron. Bessemer pig is again very active, There is a 
disposition among the ved concerns to buy ahead, but at 
resent writing there is no . One thing that holds back a big 
Saying movement is the possibility of a rushing of production of 
pig. Within a month the increase has been upwards of twenty 
thousand tons a week. If another like jump takes place it may 
be that iron will weaken. This is a dangerous time to in- 
dulge in guess work, Billets surprised the markets by touching 
15°25 dols, last week at makers’ mill. Thereis difficulty in getting 
rompt shipments of plates and structural material. This was 
iooman two months ago by a few shrewd buyers who ordered 
then. The situation is liable to change suddenly; buyers 
may become ic-stricken on very slight provocation. iron 
and steel skelp, and pipes, and tubes have been ordered in 
large lots. Rods are hard to get under thirty days. These 
facts point to a hardening tendency on early deliveries. 
Tin - plate production is very heavy, and the bulk of the 
production of the Western mills is virtually sold for the 
rest of the year. Prices are firm. Window glass is active and 
scarce. The coal strike in the bituminous fields is approaching 4 
settlement, and pangs on the acceptance of an advance to 65 cents 
of the miners, who demand 69 cents, 








HE Secretary of State for India has accorded sanction 


7 
to the construction of a bridge of fifty-six spans of 150ft, over the 





Godavari River at Rajahmundry at an estimated cost of 5,969,718 
rupees, 
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LAUNCHES AND TRIAL TRIPS. 


arly on Satarday morning the steamer Riojano 
tote Borderer) left the river on her trial trip, 
having had her goog | converted by Messrs, 
David Rollo and Sons, Fulton Engine Works, 
Liverpool, to quadruple expansion, with a pre3- 
sure of 240 1b, per equare inch, in three large 
poilers worked under forced draught. Consider- 
able repairs and alterations to the hull have also 
been effected. On the trial a worked 
in a bighly satisfactory manner. e alterations 
have been carried out to the specification and 
under the supervision of Messrs, Geo, Hepburn 
and Son, assisted by Captain Telleria and Mr. G 
Barclay, the company’s overlookers. Messrs, 
Rollo have another of this company’s steamers 
resently in hand for tripling the machinery. 
The Riojano is the latest addition to the fleet of 
La Bandera Espanola line of Spanish steamers 
hence to the island of Caba, of which line Messrs. 
Hawkes, Somerville, and Co., 22, Water-street, 
are the general agents. She is commanded by 
Capt. Guericea, late of the steamer Palentino. 

Oo Saturday. 18th inst., the fine steel screw 
steamer Saint Helen left the port for her trial 
trip. She has been built by Messrs, Wm. Gray 
and Co., Limited, to the order of Mesers Smith 
and Scaramai of London, She takes Lloyd’s 
highest class, and is of the following dimensions : 
—Longth over all 320ft., bread 44ft., and 
depth 23ft. 3in, The deck erections consist of 
a poop, bridge over machinery space, and top- 
gallant forecastle, A hand oon and cabins 
for officera, &c., have been fitted in the poop. 
The engineers’ rooms are in the bridge, and the 
crew's accommodation forward. The hallis built 
on the web-frame principle, with a cellular 
double bottom, large hatchways, powerful steam 
winches, steam steering amidships, hand 
screw gear aft, patent donkey boiler, patent 
direct steam windlass, boats on beams overhead, 
shifting boards throughout, stockless anchors, 
two masts with schooner rig, and a complete out- 
fit for # first-class vessel. The engines 
have been supplied by the Central Marine Eogine 
Works of Wm. Gray and Co., Limited, and are 
triple-expansion engines having cylinders 23in., 
364in., and 62in, diameter, with a 39in. piston 
stroke, and two large steel boilers working at a 
pressure of 1601b. per square inch. Afer adjust- 
ment of com y Mr. Morton, of Sunderland, 
a full speed trial was made, the machinery 
running with great smoothness and without hitch, 
and great satisfaction being expressed with the 
performance of both ship and machinery. There 
were present, Mr. Smith, managing owner ; Mr. 
E. Berry, superintendent engineer to the firm ; 
Mr. Harrison, Mr. Alder, and Mr. Metcalfe, 
visitors from the s.s, M Nixon, undergoing 
repairs in the port ; Cap Murrell, represent- 
ing the builders; and Mr. Jas. Lindsay, 
pr greg e engine build On completi 
of the the vessel proceeded to the Tyne to 
load for Savona, 














SwaZILAND.—Prospecting for coal has been 
carried on along the Umbeloosi River, and good 
indications of anthracite deposit have n 
obtained. The great drawback to the profitable 
working of coal or tin in this territory is the 
question of transport. 

A Recorp Passack.—The quickest run ever 
made across the Irish Caannel is that accom- 
plished by the new Royal mail steamer Con- 
naught on Tuesday sfternoon, when she ran from 
Kingstown to Holyhead in two hours and twenty 
minutes, being at the rate of 27 knots, She hes 
beaten the record of her sister ships by several 
minutes, in the face of a strong ebb tide. 

CARBIDE OF CaLCIUM AND THE PETROLEUM 
Acts.—In view of the growing importance of the 
— and the use of — —— 
for illuminating p it was conside 
desirable by the State authoritios to promulgate 
certain regulations with regard to its sale and 
storage which were formerly ified in an order 
in council dated February of this year. The 
regulations appear to be founded very largely 
upon the Petroleum Acts, 1871—81, but as the 
regulations referred to in this connection might 
be considered as not sufficiently explicit without 
further definition, the Acetylene Illuminating 
preg os manufacturers of carbide of calcium at 
the Falls of Foyers, have issued a pamphlet con- 
taining an abstract of both the Petroleum Acts 
and the regulations of the London County 
Council applicable to the storage of carbide of 
calcium. It is pointed out in the preliminary 
observations e by the Acetylene Illuminating 
Company that it is optional for all. Local 
Authorities to modify the suggestions made by 
the London County Council in any manner they 
may think desirable, 

MADE IN GERMANY.—As was generally ex- 
pected would prove to be the case, a broken 
shaft was the cause of the Circassia’s delay. We 
have, at one time and other, said so much on 
this lar subject that there is really little 
to add, except an expression of regret that the 
subject is not paid more attention to, Speaking 
generally, there is no getting away from the fact 
that shafting is built very much after the lines 
which actuated the old Sunderland shipbuilders ; 
by the mile and cut off into hagis to suit 
customers. We do not t that the Circassia’s 
shaft was anything at all of this character, nor 
have we in mind any particular firm’s output, for 
one firm is no greater sinner than another in these 
days when so much is sacrificed to cheapness. 
The engine builder may = an order to a 
— forge and pay a fair price for what is 
ordered—not supplied—but whether that forging 
is really made in this country or imported is an 
entirely different matter. As we have before 
stated, quite a number of shafts are imported 
from the Continent, and the fact is sometimes 
made use of to show that the British workman is 
driving our home trade to the devil, that the 
foreigner is underselling us hands down, Records 
of broken shafts throw a lurid light upon the 
underselling, surely! And even when the shafts 
are made in this country, who has a knowledge 
of the sort of material used? ‘' Cast scrap” is a 
bes, Paco Reyes = - mixed rs are 
weekly sent orges a happy-go-lucky air 
on the part of the merchant which t partoclly 
appalling. — Zhe Syren. 
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*,* When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 
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20,685. Wire Gauzz, C. Ashford, London. 
20,686. Frax Scurcumsa Macuine, W. V. Marrs, 
Be) fast. 
20,687. Matcu-sox for Bicycies, F. 8. Freestone, 
Darlington. 
20,688. CoLLar and Ssirt-rront Stups, D. Barnet, 
Forfar, N.B. 
20,689. Mupcuarp, W. A. Cowley, Manchester. 
20,690. ATracHina Tires to Wuee.s, J. Kynaston, 
London. 
20/691. Enve.opg, J. Rosenthal, London. 
—. Pruiytine Surraces, H. Soar and J. W. Cooper, 
naon. 
20,693. VeLocipepes, R. Howarth, Wolverhampton. 
20,694. Sotitarres, E. Smith. Birminghsm. 
20,695. 8appLe Stems for Cycies, J. Simkis*, Derby. 
20.696. Recisrertne Apparatus, C. J. L. Gowlaud, 
Newcastle-on-Tyne. 
20,697. Skirt Fa+Tentnos, 8S. James and W. H. Han- 
cock, Birmingham. 
20,698, Sewine TuimBues, 8. James and W. H. Hancock, 
Birmiogham. 
20.699. Cycie Pepats, A. Macdonald and The Scottish 
Manufacturiog Company, Ltd., Glasgow. 
20,700. Locxina Devices for Pistons, N. McConachy 
and R. Faickney, Glasgow. 
20,701. Secuaina LaBe.s on Cycies, A. W. Thomson, 
Glasgow. 
20,702. Looms for Wravina Fasrics, J. Jreland, 
Dundee. 
29,703. DiapHracm for Ececrrotysis, B. E. F. Rhodio, 
Eccles, Lancs. 
20,704. Typewritinc Macuines, H. Tlirk, Man- 
chester. 
20.705. Preventinc Visration, J. H. Macalpine, 
Glasgow. 
20,706. Hanogr for TurasHinc Macuryegs, G. Grant- 
am. 
20 707. Bicycie Gear, G. T. Martin, London. 
20,708. Bicycte Sappie, W. Benninghoven and C. 
Schrider, Glasgow. 
20,709. Preumatic Tires, W. A. McCurd, London. 
20,710. Tine IyvLators, H. Stone and W. J. Powell, 
Birmingham. 
20,711. Sear for Boats and Venictes, B. J. Maloney, 
Edinburgh. 
20,712. Wacon Borrer, A. E. N. and 8S. N. Yeadon, 
Leeds. 
20.713. Fasteners, C. A. Roepke and Roepke and Co, 
Ltd., Manchester. 
20.714. Forncep Dravont for Borters, W. Harman, 
Stockton-on-Tees 
£0,715. Toot Hover for Laraes, E. G. Herbert, Man- 
chester. 
20 716. Liskuyc Macurnes, F. J. Kohler, Leicester. 
20,717. VeLcocipepes, J. G. A. Kitchen, Manchester. 
20,718. Porato Diecers, J., W., and R. Wallace, 
Glasgow. 
20,719. Steam Conpensine Apparatus, T. R. Murray, 
iw. 
20.720. Securtnec Garments, J. E. Schumacher and W. 
R. Makins, Leeds. 
20,721. Tires for Cycies and VeuniciEs, J. P. Robson, 
London. 
20,722. Somes and Heexs of Boors, H. C. Jochimsen, 
ndon. 
20.728. VeLocirepes, A. Chaudron, Brussels. 
20,724. TRANSPOSITION Pr1ano KEy-Boarp, E. Lemoine, 
Brussels. 
20,725. Caustnc Water to Frow, H. Beech, Man- 
chester. 
20,726. Furnace Doors, J. 8. Lethem, Manchester. 
20,727. WaTER-CLOsET CIsTERNs, H. Kerrill, jun., and 
J. H. Hunter, Dublin. 
20,728 Sranps, W. E. Baxter, London. 
20,729. Cooxtne Arparatus, W. E. Baxter, London. 
20,730. ConveRTIBLE TaBLE acd Kir Cases, W. E. 
Baxter, London. 
20781. Crose Packxtye Krrs, &c., W. E. Baxter, 





London. 

20,732. Exectric SicNaLtinc Apparatus, G. F. 
Gascoyne, London. 

20,733. Hezt Atracuments, K. Wright and J. H. Cox, 
Greenock. 

20,734. Cyrcuxs, J. Barter, Bristol. 

20,735. Box, J. Mann, London. 

20,736. Mar Carts and Carriaces, A. Chilton, 


Birmingham. 

20,737. Dryrinc Boots, M. Stern.—(4A. M. Denham, 
Chili.) 

20,788. Mo.tuppoocraps, A. Henley, London. 

20,739. CLEANING and Sortinc Coat, H. Aitken, 
London. 

20,740. Boxes, 8S. Napper, London. 

20,741. Lips of Ink Pors or BortTizs, E. C. Buik, 


ndon. 
20,742. Pappte Wueerts for Steamers, J. K. Oldfield, 


London. 

20,748. Cyvoizs, C. E. Dick, Glasgow. 

20,744. Cycixs, C. E. Dick, Glasgow. 

20,745. Cycies, C. E. Dick, Glasgow. 

20,746. Tosacco Pipe CiLeaners, J. A. Williams, 
London. 

20,747. Castine Apparatus, T. and J. H. Claughton, 


London. 
20,748. Stoves, J. H. Woodroffe and J. W. B. Wright, 

London. 
20,749. Rotary Pump Enotnes, R. and E. Lanzone, 

maon, 
20,750. Fotpinc CHarr - Bepsteap, J. Dixon, 


mdon. 

20,751 CaLenpar, 8. H. Champness, London. 

20,752. Cyctometers, J. T. Hopwood, London. 

20,758. ComBineD Panorama and Salp, E. Dangerfield, 
London. 

7 Braxes for Ve.ocirepss, T. H. Simmonds, 

mdon. 

20,755. Fruir Presses, J. and I. Dedk, London. 

20,756. Manuracture of Gor Batis, E. Kingscote, 
London. 

20,757. Removine Scare from Borers, A. G. H. W. 
Klagges, London. 

20,758. PowER-TRANSMITTING MeEcHANIsM, F. W. Lan- 
chester, London. 

20,759. EarTuenwarg, J. 8. Goddard and F. L. John- 
son, Hanley. 

20,760. Exastic Trres for WHEELS, S. dela G. Williams, 
London. 

20,761. IyTreRNaAL ComBusTIon Enornes, J. Roots, 
London, 

rg VatvE Gear for Enaines, F. Schoenberger, 

mdon. 
20,768. Sportinc and other Ammunition, W. Hope, 


London. 
20,764. Corrine and Drivine Macutnves, W. Firman, 


London. 
— hn ©. G. T. Dixon and F. A. R. Neill, 
vel . 
20,766. WaTeR-cLosikT Pans and Pip’ 8. J. M 
Birmingham. om Ker 


20,767. Seow - BAR MecuHanism, H. Leonhardt, 
London. 

20,768. Soap, Lever Bros., Ltd.—(F. H. Lavanchy-Clarke, 
Switzerland 

20,769. MecHanicaL Printinc Presses, L. Gerd, 


iv I. 
20,770. | ome for Use before Fires, F. W. Allbones, 
London. 
20,771. Locks, H. O, Allen, London. 

20,772. Fare-inpicatine Apparatus, F. W. G. Bruhn, 





ndon. 


bas yor Apptyixe Invicoratinc Liquips, F. Pratt, 


mn. 
20,774. Betts, J. Windmiiller, London. 
20.775. TREaTMENT of Aspestos, F. J. Lothammer, 
London. 
20,776. Coimn-FREED VENDING Apparatus, L. Coen, 
London. 
a eee for Cycizs, L. N. Dyhrberg, 


mdon. 
20,778. Focussinc Screens, H. Weld-Blundell, 
London. 


20,779. Cvctz Frames, H. Belcher, A. H. Niblett, and 
H. Moore, on. 

20,780. SappEs, H. Moore, London. 
781. Generation of Exvecraicity, L. B. Atkinson, 


mdon, 
20 782. ADVERTISEMENTS, L. Ficre, London. 
20,783. Raruway Fisu-piates, H. Hill, Westport, New 
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20,784. Macuinery for Enoravine, R. L. Clark, 


on. 

20,785. Huxt for Licursaips, E. A. Logier, Howth, 
County Dubiin. 

20,786. Brakes, T. Woodward, London. 

20,787. Mopet Drawine TaBe, J. Lesel’s, Montrose, 


N.B. 
20,788. Tires, H. Brownhill, Birmingham. 
20,789. Suirs’ Lamps, R. and J. Oldfield, Birming- 


am. 

20,790. Correz, T. H. Saunders and J. H. Brindley, 
Birmir gham. 

20,791. Marrreases, C. P. Rau, Bradford. 

20,792. Pamattei Ruiter and Psp, R. Miles, Man- 
chester. 

20,798. Locks, R. Miles, Manchester. 

20,794. Anvits, J. Pitt, Birmingham. 

20,795. Guasses, J. Hulls, Birmingham. 

20,796. ILLUMINATED ADVERTISEMENTS, T. W. F. Newton, 


Birmingham. 

20 797. Titer, W. H. and J. Smith, J. Bird, and W. T. 
Hi'l, West Bromwich. 

20,798. Fasteners fur Gvioves, C. A. Pfenning, 
Manchester. 

20,799. Puzzue, R. J. C. Collins, London. 

ee | CusInLess Gearine, D. Sinclair, New Bushey, 

erts. 

20,801. Startinac Enornes, J. Edmonson and J. W. 
Dawson, Halifax. 

20,802. OpeRaTinc Cycvomerters, W. P. Bellerby, Man- 


chester. 
20,808. Device for PoLisuine Spokes, W. Kendall, Bir- 


mingham. 

20,804. Stone for CLeaninc Hearrtustones, J. Davi- 
son, Newcastle-on-Tyne. 

20,805. Suipsurtpina Pvates, J. H. Bell and W. 
Rockliffe, Newcastle-on-Tyne. 

20,806. Sprivninc Frame Mecuanism, A. Hitchon, 
Accripgton. 

20.807. Sprocket WHeEeEts for Bicycies, F. W. Gorse, 
Birmingham. 

20,808. Mepicinat Pcasters, 8. 8S. Bromphead.— 
(Chemische Fabrik in Helfenberg, near Dresden, EB, 
Dieterich in Helfenberg, near Niederpoyritz, Germany.) 

20,809. WarTer-Taps, J. MacNaughton, Glasgow. 

20,810. Tires for VeLocirepe WHee xs, A. J. Bailey, 
B 


20,811. Lockina Frre-pars, D. J. Morgan, Barnsley. 
20,812. Sarety Tuse Stoppers, D. J. Morgan, Barnsley. 
20,813. Hanpie Grip for Tennis Rackets, T. H. Oyler, 


idstone. 
20,814. Coup.ine for Rartway VenIciEs, C. J. Collier, 
Sheffield. 
20,815. Locxoxa Carriace Doors, H. D. Brandreth, 


mdon. 
20,816. Cycies, J. Calcott and E. Valentine, Birming- 


20,817. Pencri-cases, C. E. Mathiesen, London. 
a Soe Wrencu, J. L. Wiles and J. G. Brewer, 
mdon. 

20,819. CvcLz Hanp.es, C. Pass, London. 

20.820. Sirtmivc Macuines for Cray, W. Boulton, 
London. 

20,821. Hanpie-Bpars for VeLocirepes, G. Singer, 
London. 

20,822. Bicyouss, A. J. C , London. 

20,823. INCANDESCENT Gas icH1Ts, H. A. Kent, 


mdon. 
20 i pean Vatve, F. H. Harris, Broxbourne, 
erts. 
~~ Lace.ess Footpatt, F. H. Harris, Broxbourne, 
rt 


erts. 

20,826. Exastic Trres for Venicues, V. St. L. Symonds, 
London. 

20,827. Atizanine Dyesturrs, O. Imray.—({7he Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 

20,828. Lupricators, W. H. Bowers, London. 

20,829. Fastentnc Hats in Trunks, L. H. Walter, 


mdon. 
20,880. Game, N. P. Hibbit, London. 
20.831. Conputr for Conveyine Evecrnriciry, J. J. Bate, 


iverpool, 
20,882. Apparatus for TreaTinc Sewace, 8. Platt, 
Manchester. 
20,883. HanpiE-sak Grip for Cycies, 8. Llewellyn, 


B $ 
20,834. Arc Lamps, J. D. F. Andrews, London. 
20,835. Cartripce Cases for Guys, W. F. Bayliss, 


gham. 

20,836. Dress-pin Stickinc Sueets, E. and E. J. Holy- 
oake, Birmingham. 

20,887. Buinp Rouurrs, E. B. Nash and R C. Evans, 
London. 

20,838. Bank CuEques, C. M. White.—(W. H. Howard, 
United States.) 

29,889. Corn-rrRED MercHanism, H. Gardner.—(J. R. 
Henderson, United States.) 

20,840. Treatinc Perrroiteum, F. J. Lothammer, 


London. 

20,841. PewHotpers, R. Dibsdall, London. 

20 842. Device for Hoping Crockery, J. C. Rhodes, 
London. 

20,843. Gear WuexEts, C. Lock, London. 

20,844. Oasts or Hop-pryinec Kiins, H. Leney, 
London. 

20,845. AccumuLaTors, A. Miiller, London. 

20,846. Preservine Liquins, F. W. Golby.—(P. Loch- 


ny. 
20,847. Exastic Trees for Bicycres, A. A. Fris, 


mdon. 
—: Courtine Rattway Wacons, T. A. Brockelbank, 
mdon. 


20,850. Hotpinc UMBRELLAS CLOSED, W. F. Moore, 
London. 

20,851. Swrrcn Apparatus, A. J. Boult.—(Z. Braun, 
Germany.) 

20,852. Station InpicaTors, A. J. Boult.—(4. Ledow- 
sky, Russia.) 

20,853. Pyeumatic Tires and Rims, E. R. Palmer, 
London. 

20,854. Motor, J. R. Rickard, London. 

20,855. Umprewia for Crores, W. J. Holdom, London. 

20,856. Woop-sLock Friooria, J. and VT. Hollis. 
London. 

20,857. Szecuninc Privacy in Banks, J. McKenzie, 
London. 

20,858. Winpow Sasu-FasTENERS, R. Paver, London. 

20,859. Sounpine-boarD for Pianos, O. E., P. A., and 
H. 8. Reading, London. 

a ADJUSTABLE Price Ticket, W. H. Goldsworthy, 


on. 
20,861. Spurs, M. Schiemangk, London. 
20,862. Minirany AccouTREMENTS, M. Schiemangk, 
London. 
“=. HorsgsHoz Fastenincs, M. Schiemangk, 
on. 
20,864. Lace Fastentnes, M. Schiemangk, London. 





20,865. Primary Bartreries, W. Decker and G. von 
Struwe, London. 
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sas ens Lins or Covers for Kerrizs, F. C. Topping, 
mdon. 
20,867. Postina or SusPenpine Bis, J. J. Williams, 
London. 
20,868. WINDOW-CLEANING Batcony, J.C. Swithenbank, 


London. 
ay om Gearninc for Cycies, W. W. Robertson, 


mdon. 
20,870. Book-markers, G. N. Broderick, London. 
20,871. Se.¥-openina Corser Busx, E. Springborn, 


Leyton, Essex. 
a UmsBretta Prorective Carp, W. Maubach, 
mn. 
20,873. Fotpinc Jomnts of Ruizs, W. Mavitta, jun., 
Bi ham. 


rming’ 
20,874. Cycte Lamp Lenses, J. Parker and J. H. 
Smith, Birmingham. 
20,875. Brusues, H. Besson, London. 
20,876. Smoxers’ Prez, J. Mitchell, Aston, Staff«. 
20,877. Winpow SasH-rasTewers, A. E. R \ 
20,878. Rimws and Tires of Cyizes, T. H. Sharratt, 


erby. 
20,879. Cyciz, &c., Cuan Drivine Gear, G. Cox, 
London. 


20.880. Rotary Enocrve, C. W. Ironmonger, Wolver- 
hampton. 

20,881. Braztxne Jomts, D. Crowther, Huddersfield. 

20 882. SHuTTLE-cuARDS of Looms, D. C. Baynes, 
Halifax. 

20,883. Workinc Ex.ecrric Tramways, C. Anderson, 
Leeds. 


29,884. Borter, R. Crane, London. 

20,885. Crank, H. W. Nickson, Birmingham. 

20,836. Luminous Water-cas, J. Dymond, Crediton, 
Devon. 

20,887. Fintsuinc Tareap, W. Ayrton, E. N. Baines, 
and J. W. Schmidt, Manchester. 

20,888. Sprinc Wuee. for Cycies, D. Edwards, Liver- 


pool. 

20,889. Securine Tires to Wueers, D. A. Martin, Bir- 
mingham. 

20,890. SHeer Mera Bavt-vases, A. W. Heath, Bir- 
mingham. 

29,891. Cycie Pepats, W. A. Lloyd and H. Keeling, 
Birming! a 

20,892. Teapots, A. E. and F. M. Chatterley, and F. 
R. Baker, Birmingham. 

20,893. ConwEecTinc AxLes to Cycigs, Wolseley Sheep- 
shearing Machine Company, Ltd., and H. Austiu, 
Wolverhampton. 

20,894. Fixtnc Dust-caps to Pepats, Wolseley Sheep- 
shearing Machine Company, Ltd., and H. Austin, 
Wolverhampton. 

20 895. Wricutinc Lapies’ Skirts, E. C. Bellamy, 
Birmingham. 

— Seats, J., J. B., W., and D. McMurray, 

iw. 


gow. 

20,897. Pwaumatic Tires, L. J. and L. V. St. Clair, 
Glasgow. 

20,898. Preservatives for Meat, W. G. Coventry, 
Glasgow. 

— Veocirepes, D. A. McNeight and W. James, 

iv 

20,900. Reapinc Macuine, R. Jack, Glasgow. 

20.901. Papiock, E. N. Case, London. 

20,902. Harness Ename, W. Walters and A. Webb, 
London. 

20,908. Sprives, E. Gaunt, Leeds. 

20,904. Sream Generators, W. Deighton, Leeds. 

20,905. FLanoine Tuses, W. Deighton and The Deigh- 
ton Flue and Company, Ltd., 

20,906. Szcurtyrae Borries, W. Henry and T. H. 
Dewdney, Gravesend. 

20,907. Gear Cases for Cycies, M. Mackay, Glasgow. 

20,908. Manuracture of Pire Faprics, R. N. W. 
Smith. Glasgow. 

20,909. DertaTinc Batioons, W. Thompson and J. 
Lyle, London. 

20,910. Preumatic Tires, M. M. Dessau, London. 

20,911. Brusnes, J. N. Spence, London. 

20,912. Burwers for Incanpescence Lamps, P. Bayle, 


mdon. 

20,918. Parntinc Exectrric Casine, G. H. and G. Cut- 
ting, Derby. 

20,914. Corn-FREED ELEctricity Meters, F.C. Raphael, 
London. 

20,915. Trrzs, C. J. Reeves, London. 

20,916. Sappies, A. W. Taylor and W. M ffatt, 
London. 

20,9.7. Vatves, H. A. Wood, London. 

20,918 Wueet Tires for Bicycres, E. 8. Ross, 


ndon. 
20,919. Etecrric Frre-aLarM System, J. L. and G. B. 
Walker, London. 
20,920. Lamp Cuimneys, G. J. Winkler and P. Reusch, 


mdon. 
20,921. BicycLe-PROPELLING Mxcuanism, D. Crow, 


mdon. 

20,922. Devices for WasHinc Kwyives, F. Hayes, 
London. 

20,923. Heaters, E. E. Gold, London. 

20,924. Pens, T. Quinlan, London. 

20.925. Trres, J. R. Bell, London. 

20,926. Barre, Sprinc Riw and Tire, G. Fellowes, 


mdon. 
20,927. Brake, M. Krause, London. 
20 928. Drivinc Mecuanism for Cycizes, F. Veith, 


— 

20,929. Trg for Licut Roap Venictes, A. T. Dawkes, 
jirming’ ; 

20,980. — MecuanisM for Cycizs, L. Vignal, 


verpoo 
20,931. Locxine Trays of Fitinc Casrvets, J. Hille- 
brand, London. 
—, Inpexes for Documents, J. Hillebrand, 
mdon. 
20.983. Box Maxine, J. T. Harvey and W. Kember, 
London. 
20.984. Packine Fisu, J.T. Harvey and W. Kember, 


London. 
20,935. Currinc CuxgsE, J. Morley and T. 8. Burkitt, 


ndaon, 
20,986. Propucine Pictures in Series, E. Kronke, 
mdon. 
20,987. Door Hanpuzs, R. T. Preston, London. 
20,938. Torcu, J. Hatton, London. 
20,939. Device for Supportine Pictures, 8. I. Falk, 
London. 
20,940. Ruxzs, W. E. Postlethwaite, London. 
20,941. Licutinc of Harsours, E. de V. du Boulay, 
London. 
20,942. Cases for Cicaretrss, J. B. Smellie, Birming- 


ham. 

20,943. Guarp for Lamps, J. Dickson and H. E. Brown, 
London. 

20,944. Warer-cLosets, J. Duckett and Son, Ltd., J 
Duckett, and J. W. Bullock, London. 

20,945. Cases for Serrine Typr, H. A. Brucker, 


ndon. 
—, Appiiance for Carryine Liven, J. T. Szék, 
ndon. . 
20,947. A New Support for Prants, D. A. Allen. 
d 


ndon. 

20,948. Inrtator Cir, H. W. Dover and P. Phipps, 
London. 

20,949. SHutrers, The Eastman Photographic Ma 
terials Company, Ltd. —(F. A. Brownell, United 
States.) 

20,950. Cameras, The Eastman Photographic Ma- 
terials Company, Ltd. —(F. A. Brownetl, United 
States.) 

20,951. PuHorocrapHic Rott Hoxipers, The Eastman 
Photographic Materials Company, Ltd.-(@. FEast- 
man, United States.) 

20,952. Puncuine and SHearine Macuineg, J. Clipfel, 


mdon. 
20,953. Gas Conrroitiina Devices, H. B. Flyge, 
London. 
20,954. Rais, J. E. J. Johnson and E. J. Love'l, 
London. 
20,955. TREATMENT of AtcHoLic Liquips, J. E. J. John- 
son, London. 
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20,956. Furnaces, E. Brook, London. 
20,957. Pocket Books, H. 8. Fearon, London. 
20,958. Non-REFILLING Borries, E. Bihm, London. 
20,959. Drivine Mecuanism, C. Junge.—(J. Britz, Ger- 
many. 
MENT of Woop Supstances, E. M. Fox, 


on. 
20.961. Pweumaric Tires, O. 8, Ruddock, London. 
20,962. Emposstinc Tain Carppoarp, H, 8. Fearon, 


London. 
13th September, 1897. 
20.963, Vatves for Tippinc Buckets, 8. H. Adams, 


ork. 
20,964. Rests for Music Sranps, F. C. Hare, Birming- 


20,965. Mernop for Propgeturme Sarrs, J. Wilson, 
9 ase 

20,966. Boruer CovERixc Compesition, C, Hardy, 
~ Barnsley. 

20 967. Pickers, J. Greenwood, A. Percival, and L. 
Taylor, Manchester. 

20,968. Preumatic Tires, R. Kendrick, Water Orton, 
near ham. 

20,969. Winpow Opensrs, A. E. be aye Eastbourn 
970. ua Locks for Cycizs, L. Nichols, Bir- 


mingha) 
23,971. Laveen Box, G. N. Letts, Kingsley Park, 
Northamptonshire. 


20 972. Tasbcene Cort Contact Breaker, H. W. Cox, 
London. 

20,978. Braxes, H. Tee, oe HO 

7 Burvyers for Gas, E. W. T. Richmond, Liver- 


pool 
20,975. Prerarinc MecuanicaL Surraces, H. Soar, 
mdon. 
20,976. Rice-HUSKING Macuivery, W. H. Cullington, 
Li 


vel 
20.977. Apparatus for Hor Waren, C. E. Briggs, Hali- 
fi 


‘ax. 

20,978. Kwee Cap, 8. 8S. and E. H. Walker, Knowle, 
Warwickshire. 

20,979. Cvcie Trees, T. A. Langhorne and J. Tillot- 
son, Keighley. 

20.980. Apparatus for Pressinc Baicx, N. Collier, 


Derby. 

20,931. Cycie Drrvine Cuarns, S. W. Sherwood, Bir- 
mingham. 

20,982. Cant Bripte Bucks, A. E. Kellaway, Bir- 
mingham. 

29.983. SPANNER, E. O. Robatham, Birmingham. 

21,984. Taps, J. T. Gough and E. B. Payne, Birming- 


2) 985. Execrric Lamps and Swircues, W. M. Walters, 
verpoo 
20,986 Trees for Cycies, A. W. and C. W. Seymour, 
London. 
ae Licutrne Lamps, F. 8. Thorn and C. Hoddle, 
Lo don. 
29.288. Tires for Cycies, J. R. Charnley, Horsforth, 
Yorks. 
2), en Om Escine VaPoRIsERs, C. F. Wilson, Glas- 


20%: “ 90. PNEUMATIC ton for Crcies, R. McAllister, 
lasgow, 
20,$91. Fixine Tires to Cycie Wuexrts, J. Higham, 
Manchester. 


20,992. WeLpLess Cxarns, A. G. Strathern, Glasgow. 
20,938. Framinc PHotrocraPHic Prints, W. Watson, 


iw. 
20 994. Puwcrore Preventive, J. T. Edwards and 
J. H. Moody, Glamorgan. 
— = Manpaits for Winpinc Pires, W. Love, 
ait 
20,996. a C. M. Dorman and R. A. Smith, 
Manchester. 
20,997. Drum Brake, J. C. Fry, London. 
20.998. Appararos for CaLcuLatinec, A. Schabadt, 
London. 
20,999. Guar, J. Ditz, Berlin. 
21,(00. Lamp Hover, F. Albrecht, London. 
21,001. Manries for INcanpgscent Gas, A. Trewin, 
London. 
210°2. Toy, E. J. Mayes, London. 
21,003. Reparrinc Water Pirges, A. E. Barnett, 
vndon. 
21,004. Fad E. = ~~ Ash —_ Surrey. 
21, eam . Fry and Barclay par Fry, Ltd., 


21,006, ES Goxp, C. P. Shrewsbury and F. L. 
a ndon. 
— Pweumatic Boots and SHozs, M. Goodman, 


on. 

21,008. Pires, A. J. Boult.—(H. 7. Eisenhauer and B. 
C. F. Hunte, Burmah.) 

21,009. Monry Boxss, J. Baxter, London. 

21,010. Securine Pneumatic Tires, W. S. Simpson, 


London. 

21,011. Getene Curren, W. A. Buller, Radstock, 
Somerset. 

21,012. Devetorinc Trays for PHotocrapny, H. 
onie, jun., Belfast. 

— SADDLE Curps, F. E. Hanman and H. Vincent, 


21,014. Worpow Cieaner, F. G. Wickers and W. H. 
mess, London. 
21,015. Brake Apparatus for Bicycies, H. Tanner, 
London. 
— New Tap and Stopper for Bicycirs, W. Booth, 
mdon. 
21,017. CoLLapsiBLE Tuses for Liquips, D. Storer, 
London. 
21,018. MuttrpLe WirE-DRaWING MILLs, W. Kérnlein, 
London. 
21 en W. A. Dellagana and W. C. Evans, 
Dt 
21,020. Water Heater, D. M. Nesbit and W. Clowes, 
London. 


21,021. Frre Inpicator, G. C. Marks.—(La Société G. 
Drouot et Cie., France.) 

21,022. Bicycies, T. Reeves, London. 

21,028. Braxes, J. G. Accles and H. Snowman, 


London. 

21,024. Venice Brakes, J. G. Accles and H. Snowman, 
London. 

=, VEHICLE Brakes, J. G. Accles and H. Snowman, 


mdon. 
21,026. Cravats, B. Lessenthin, London. 

2°,027. Trres, H. Puttfarcken, London. 

ai, 028. WHEEL Rms, F. W. Starr London. 

21/029. Riu Constructions for Waex.s, H. L. Warner, 


London. 
14th September, 1897. 
21.080. Grarrinc Toot and Spapg, R. Custerson, 
Lendon. 
21,081. Lamps, J. Wilkinson, London. 
21, (032. Eastic Corps, A. M. Ziegler, London. 
a, ‘083, —— Lamp Camxgy RAMES, T. Redman, 


21,084. case Castinas, W. C. Stacey.—(F. H. Keane, 
Roumania.) 
21,035. Non-stippinc Horse Suor, 8. H. Watson, 


mdon. 

21,036. Jae Merer, G. W. Walker, Cam- 

21,087. Memesun Knitrep Garments, B. Buckley, 
Elland, Yor’ 

21, oo Tani, G. Garnish, J. R. Lemon, and J. A. 

21, 7039. WHEEL Trres for Cycres, W. Buckley, jun., 
Sheffield. 

21 pa. Sprocket WueeExs, T. Boydell, Newcastle-on- 

21, Ga. ‘Gear Cases for Ve.ocipepes, C. Mohr, Bir- 


mingham. 
21,042. PLuceine War Vessexs, B. J. Maloney, Edin- 
burgh. 


21, - Warer-Tuse Borter, A. B. Collis, Southamp- 
i ee for Burniya Om, A. Barter, Redcar, 


21,045. Szparatixa Corns, J. R. T. Mulholland, Lis- 
burn, Co. Antrim, 





21,046. sa Brakes, W. Hanlon, Innishannon, 

21,047. Inner Soue for Boors and Suogs, E. Scargill, 
Halifax. 

ge of Waste Warer Ciosets, J. J. Green, 


Hal % 
21,049. Skirtine Boarps, T. L. Miller.—(B. W. Man- 
sell, New South Wales.) 
21,050. ‘* The Deuce” Connection, H. D. Blades, Sed- 
rgh, Yorks. 
21,051. Apparatus for CLEANING Winpows, J. Ryan, 


ublin. 

21,052. Cycire Stanp, H. P. Trueman, Handsworth, 
Staffs. 

21,053. ang egy C. E. Corbitt and B. H. Illingworth, 


Chorley, cs. 
21,054. Exzcrric Cars, The British Thomson-Houst 


21,188. Prgunatic Tire Cover,'G. R. Latimer, Bir- 
mingham. 
niyo Pag Liuinos, E. Walker, Heckmondwike, 


21,140. LieuTinc Togpacco Pipes, W. H. Weddell, 
Little Ouseburn, Yorks. 
21,14]. PLasTER MANUFACTORE, A. J, Jones, Middles- 


on-Tees. 

21,142. Times for VELOCIPEDE Wueexs, W. Grahame, 
London. 

21,148. Drivina Cuarns, W. Scott, Belfast. 

21,144. Pepa Crank Leveraag, J. Reynolds, Stock- 
ton-on-Tees, 

21,145. Construction of WaLts, E. L. Pease, Stockton- 


on-Tees. 
21,146. VITREOUS Decoration of Wats, W. J. Pearce, 





Company, Ltd —(&. M. Hewlett, United States.) 
21,055. Exxecraic Cars, The British Thomson-Houston 

Company, Ltd.—(#. M. Hewlett, United States.) 
21.026. Fixixa Scarrotpine FALL Pips, J. W. Hack- 


Halif 
a1.08, Wars, T. Maitland, Glasgow. 
21,058. Device for GripPixa Hor Ports, C. Gumpertz, 


on 





ASZOw, 
“=. CANDLE Grip, R. Thompson, 'N tl 


21,060.  aaewen Marrers, I. Levinstein and Levin- 
stein, Ltd., Manchester. 

21,061. "CyoxEs, W. Woodhead, J. H. Taylor, and J. E. 
Marcroft, Manchester. 

21,062. Brakes, P. Wheeldon and the Pneumatic 
Brake sang Ltd., Manchester. 

21,063. Trres, F. B. Marsden and F. Moore, Birming- 


ham. 
21,064. ” Frrrixas of Looxixa Guassgs, H. Brownhill, 
Birmingham. 


21,065. ‘Wimotecreun of Corsets, R. L. Young, 
Glasgow. 

21,066. Cycies, J. M. Young, Glasgow. 

21,067. Locxrne Cycuts, 8. Carrodus, Nottingham. 

21:068. Music Curps, R. Schumacher, Manchester. 

21,069. Winpow Sasn Fasteyer, A. Barter, Redcar, 


Yorks. 
21,070. Bripcgs for Prnce-nez, E. E. Maddox, Edin- 


urgh. 

21,071. IncrEastnc CrcLe Power, L. Jones, Ton Pentre, 

R.S.0., Glamorganshire. 

21,072. Boxes, A. Read, Liverpool. 

21,078. Srt1co-FLuoRIDEs, J. Reich, London. 

21,074. Execrricat Recervers, D. Mathieu, London. 

21.075. CycLomerers, Waterbury Buckle Company and 
W. L. Shepard, Glasgow. 

21,076. unas Borers, F. Boultbze and L. Jeyes, 


21,077. ToE-CLIPS for Bicycie Pepars, H. L. Young, 
‘ow. 
21,078. Uriiisine RisgEand Fatt of Tipe, T. McNamee, 
Dublin. 


21,079. Reeu.atinc Suppty of Warer, A. Priest, 
London. 

21,080. Rock Dritts, J. G. Lorrain.—(H. C. Sargeant, 
United States.) 

2 —— Macuryg, I L. Berridge and B. Kerr, 


ndon. 
21,082. Hzartus for Brazine Saws, W. J. Biogham, 
d 


London. 

21,088. A Dancine Fieure or Toy, R. C. Thomas, 
London 

21,084. Huatee, J. Holdsworth, London. 

21,085. Mrerattic Packrines for Rops, R. Archer, 
London. 

21,036. Securrsc Truyxs, E. Jameson, 
Green, near Guildford. 

21,(87. Sewinc Macuryes, W. N. Parkes, London. 

21.088. TRANSFORMABLE Display Racks, J. E. Jutz, 
United States. 

21,089. Srop Cocks, A J. Boult.—(Landers, Friary, and 
Clark, United States.) 

21,090. Cricket Bat Hanpie, W. Baker and W. Self, 
London. 

21,091. PNEuMaTic Trres, T. Pfister and E. Barthels, 
London. 

21,(92. AurtFERous Orgs, C. W. Ogden, G. Wilkins, 
avd C. F. Morris, London. 

21,093. Tire Frame, C. E. Challis, London. 

21,094. AckTyLENE Gas, G. B. Ellis.—(N. Lepage and 
L. 8. Maisonnier, France.) 

21,095. Resitrent Trres, H. B. Vinten, London. 

21,096. Srorace of Power, J. Deas and A. J. Liver- 
sedge, London. 

21,097. Curtinc Wrappers, W. R. Lake.—(The J. R. 
Williams Company, United States.) 

21,098. Tings for VeLoctpepes, G. W. Dorr, London, 

21,099. ToBacco-STEMMING Macuings, W. R. Lake.— 
(R. 8. Walker, United States.) 

21,100. ELtecrric Current Generators, W. R. Lake. 
—(H Fairbanks, United States.) 

21,101. Vatves for Hypravutic Presses, D. Vickers, 


M. R. 


Shamley 


London. 

21,102. Puzziz for ADVERTISING PURPOSES, 
Latham, London. 

21,103. Sounp-Locatine InstRUMENTS, H. E. Newton. 
—(D. P. Heap, United States.) 

21,104. Borries, H. R. East, London. 

21, 105. BucKLEs, W. Evans, Birmingham. 

21,106. Paps for CycLe dasouen, 5 ag A. Edwards, 
Richmond. 

21,107. Car Covupiines, L. J. Yarnell and J. H. 
Schmidt, London. 

21,108. Propetiers for Vessets, F. A. L. Grunow, 


ndon. 

21,109. Bossrys of Sotenorps, W. J. Davy and G. 
Thomas-Davies, London. 

21,110. Arc Lamps, W. H. Wheatley.—(Allgemeine 
Blektricitits-Gesellschaft, Germany.) 

21, ul ATTACHMENT of Pots Pisces, W. H. Wheatley. 

Blektr lechaft, Germany.) 

ai itz, Courts, G. Weissenberg an and W. erweg, 

21,113. Burners for Incanpescent Or Lamps, G. 
Kron, London. 

21,114. Generation of Gases, H. R. Bean and H. 


Ringwood, London. 
21,115. DistiLtation of Perroteum O11, T. C. Palmer, 





London. 

21,116. Seat Supports of Cycizs, G. F. Redfern.—(G. 
Piddington, New Zealand.) 

21,117. Cottars, R. Aird, jun., London. 

21,118. KaLenpars, E. E. Scott, London. 

21,119. Reriectror for E:ecrric Incanpescent Lamps, 
J. Houbois, Live ll. 

21,120. Pumps, B. Thoens, Birmingham. 

21,121. Brakes, P. L. F. M. A. de Grandsagne, London. 

21,122. Gor — A. P. Saunders-Davies and B. 
Sayers, Lon 

21,128. Pe ol of Srext, T. J. Heskett and H. 
Jones, London. 

21,124. Conveyors, T. 8. E. Plowman, London. 

21,125. Conrrivance for Hotpine Strreune, T. Orr, Ayr. 


15th September, 1897. 
21,126. Or Lamps, A. J. Riley, London. 
21,127. Propuction of ComBusTiste Gas, B. H. 


waite, on. 
21,128. Water Morors, G. H. Fish, Manchester. 
21,129. Cyciz Crips, T. W. Robertson, Belfast. 
21,180. Hus for CARRIAGE Wuer1s, F. 8. Streeter, 
London. 
21,131. FastgENING Broom Heaps, R. Whittaker, W. 
G. Taylor, and T. B. Bertenshaw, Manchester. 
21,132, — Z. W. and G. H. Onions, Wolver- 


pton. 
ree Drivine Gear for Bicycres, F. T. Fletcher, 
erby. 
21,134. RecuLatine Arr Suppiy, W. C. Popplewell, 
and E., Harris, Leeds. 
21,1385. LooM-HEDDLE OpreraTiING MeEcHaANism, F. 
Waddington, or meg 
= ORNAMENT 1s, J. Cadbury and F. Lambert, 
irmingham. 
21,137. Axes for Bicycies, J. T. Williamson, North 
Shields. 





21,147. Cioak, M. J. Griffith, ee hley. 
21,148. Too, W.B. Stark, Bris 
21,149, PERIODICAL ANNOUKC a Cc. H. Lewins, 


London. 

21,150. Caurmngy Prorgcror, J. Carter, Stroud, 
Gloucestershire. 

21,151. Brake, F. Holroyd and W. H. Greenwood, 
Halifax. 

21,152. Arr pean, H. B. and J. 8. Watson, New- 
castle-on-Tyne. 

21,158. Megasurinc Orr Macuines, H. Richardson, 
Birmi ingham. 

21,154. ELEcTRO-PLATED Wares, W. H. and B. H. Jones, 
Wolverhampton. 

21,155. Sappues, W. H. and B. H. Jones, Wolverhamp- 


ton. 
21,156. Waiskine or Beatinc Macutines, J. Storey, 
Bradford. 
i E.ecrric Measurina InstRuMENT, J. Russell, 
+ ran for Suprortine Bicyciss, J. D. Bates, 


21,159. Frames, J. Barbour, Halifax. 

21,160. Riu for Bicycie Wueets, A. Hallowell, Brig- 
house, Yorks. 

—_— Rai for Homan Harr, J. B. Scott, Kew 


ardens. 

21,162. Rines for Pistons, T. and F. Oldham, Man- 
chester. 

21,168. Free-Licuter, T. G. Dickinson, Halifax. 

21,164. AUToMATICALLY Pumprya Arr into PygeumaTIc 
Trees, C. A, J. H., and A. R. Hakanson, Glas 


gow. 

21,165. Loom Pickers, L. Taylor and A. Percival, 
Manchester. 

21,166. 
Glasgow. 

21,167. WHeEets, A. Stevenson, Chester. 

21,168. CicareTre AsH Ho.per, T. Sturtewagen, 
Bristol. 

21,169. Gutty for Preventrnc Pressure, E. 8, Ash- 
croft, St. Helens, Lancs. 

21,170. UmBrewia Fitrines, J. Wilson, London. 

21,171. Cuezse Correr, E. J. Robinson, Birming- 


m. 
,172. Frre-praces, G. B. Clarke and 8. Krinks, 
Birming! 4 
21,173. Protectors for Cycte Tires, W. 8. Frest, 


PsorocrarpH Wrapper, A. E. Wilson, 


mdon. 

21,174. Mortve Power Encinas, E. Edwards.—(C. (et- 
ling, Germany 

21, oes — 1AL Manure Manvracrvrg, W. Wolters, 


21, 76, Hemumncatty Seacino Borris, T, F. Garrett, 
mn! 
ag oe -- ggaeearoaeas of Steam Vissets, W. Cassap, 


21,178. “Tenatine Sopa So.vtions, J. Hargreaves, 
London. 

a4 me  gabaga CarysTaLuisep Liqguips, L. May, 
1,180. em Macurnery, J. S. Lewis and F. J. 

*Nowite London. 

21,181. Toss, W. P. Thompson.—{ The Voltohm Fabrik 
Blectrotechnischer Specialitiiten Gesellschaft mit bes- 
chrinkter Haftung, Germany.) 

21,182. Stanp for Hotpinc Vacuum Touses, W. P. 
Thompson. —(The Voltohm Fabrik: Electtotechnischer 
Specialitdten Gesellschaft mit beschriinkter Hoflung, 
Germany.) 

21,183. AtracHMenxt for Dress-sopices, G, Smithson, 


anchester. 
21,184. Swircues for Execrric Systems, M. Walker, 


mdon. 
21,185. Guiiy or Stencu Traps, J. Johnson, Birming- 
ham. 


rw 


‘ve 
and E. T. W. Nalder, 
Patrerns, A. Martin, 


21,186. Batreries, F. H. 
21,187. Dressinc GRAIN, 
mdon. 

21,188. Forminc Mope. 
London. 

21,189. Inpicatine Spzeps of Tray, J. L. Fletcher, 
London. 

21,190. Castoxs, D. Gwyther, London. 

21,191. Borries, E. A. Goodman, 

21,192. Forexs, G. Walker, London. 

21,193. Treatment of Waste Paper, C. Beadle, 
London. 

21,194. Mowinc Macutyes, J. Stalder, ae. 

21,195. Dynamo Exectric Macning, A. E&. Badger, 
London. 

21 , Sprocket Wueets for Cycies, G. Carver, 

ndon. 

21,197. Doors, A. Rowe, London. 

21, 198. CaLenvar, E. Baxter, London. 

21, ‘199. A Foupine Serrez BrLuiarp Seat, J. G. Lyle 
and Lyle Manufacturing Company, Lta., 


n. 

21,200. DeTacHaBLe LaBeL, H. W. Dover and P. Phipps, 
on. 

21,201. Fioats for Fishing Tackuz, C. G. V. Norrman, 
mdon. 

21,202. eens ENT Or. Lamps, L. R. A. Morel, 


He ; Apparatus, M. Holaubek, 
= as W. J. Stransky, and J. Grosskopf, 
md. 


— 
21 204, Sxcuntwo Parts of Batt Beartinas, W. Newton, 
ag Brakes, J. G. Accles and H. Snowman, 

ndon. 

21,206. Trrz, B. Klazkin, Lo 

i190. Bases, A. J. Boclt iT 7 Société A. Darracq and 
21,208. oo J. Boult,—(La Société A. Darracg and 
21,209. Devices for Srcurine Tres, &c., E. Ltidke, 

London. 
— Frre-escape, G. Honeyball and J, Smith, 


pswich. 
21,211. Forntrure, A. Kenley, London, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


582,540, Icnirer ror Expiosive Enornes, 0. 
Mueller, Decatur, Ill.—Filed July 22nd, 1896. 
Claim. ti An igniter 1 red explosive engines com- 


—* der-head ha me oe on 


therela and a 
— from the seat, a non- on Ewe 


the re and closing the 
do the hen wad phe soy 


g against 
an annular nut screwed in’ 
with a pole-piece 


t extends through ly as set 
forth. t 2 An eyed for explosive engines com: 
pres 
en 


ati opening with a seat 
thorn and id a th and extending 
outward from ine nat, aalansantoten die tate 
against the seat and closing ye tger 4 
nut screwed into the rim and t the dise, pole- 
pieces having shanks extended through holes in the 


——> 


disc and connected with -posts outside the 
with the binding. 


same, and circuit wires connected wi 


sar through the annular nut, substantially as sot 
orth. 


582661, Mortar Mountine, W. H. Morgan, Ali. 
ance, Ohio.— Filed March 28rd, 1894. 
Claim.—(1) The combination with a 

plunger under said carriage, and a cylinder in = whleh 
said plunger moves, of supports on the carriage, 

walking 8 journalled the supports, a gun 
mounted on the ms at one end, & counterweight 
carried by the beams at — opposite end, hydraulic 
devices on the carriage, aol sgonnecting the 
hydraulic devices on the pence hydraulic 
devices under the carriage, and means naan ta the 
walking beams with the plunger of the hydraulic 


[582.661] 


devices on the carriage, substantially as set forth. 
(2) The combination with supports, a walking beam 
mounted thereon, a gun carried by one end of the 
beam, and a Cty Sp by the other end, of loose 
arms de’ ding from the axis of the beam and carry- 

bearings, bars connecting said —~ and the 
gun, the said bars be’! parallel with the beam, 
screws coupled to move unison, ae a block on 
each screw for shifting the position of the depending 
arms, and consequently changing the angle of the 


gun, substantially as set forth. 
563,720. Exastic Fium Turing, C. @. Curtis, New 
N.Y.—Filed August 4th, 1896. 

Claim, any In an elastic fluid turbine, the combina- 
tion with a complete annular range of movable vanes, 
of an annular expansion nozzle, delivering the elastic 
fluid simultaneously to all the vanes an converting 
| vayeeaps into velocity, substantially as set forth. (2) 
n an elastic fluid turbine, the combination, with two 
or more sets of annu hs of movable vanes and 
one or more sets of annular ranges of stationary 
vanes, of an annular expansion nozzle, delive the 
elastic fluid, simultaneously to all the vanes of the 





first set of movable vanes and con ressure 
into Migr er Ble substantially as set forth. bah In an 
elastic fi turbine, the combination with two or 
pear 1 aoa of movable vanes and one or more sets of 
tionary vanes, each f a complete annular 
cam a the annular working eoenee | Srcug h 
is expanded in the of the flow of the 
uid, of an poet liga expansion nozzle converting 
prea into velocity and maintaining atits d 
end a pressure above that fi the exhaust, 
substantially as and for the purpose set forth. 


582,804, Expansion Jom ror STEAM OR OTHER P1PEs, 
. R. Billingsand EB. C. Collins, Taunton, Mass.— 
Poti m0) fn 15th, 1897. joint the 
aim. nm an expansion “combination 
of a soft metal pi; es a plurality of parallel 
corrugations e: ircumferentiall; 
same ; Wh dF reinforcg and karin pe 
groove corrugations an: ite inner edge 
curved transversely to a radius somewhat less than 
the radius of the Senavenie curve of the bottom of the 
groove in which it is secured. (2) In an eanen 
foint the combination of the corrugated pipe A pro- 





ided with the flanges B B; the tube D 
to the ends of .sai ras ia: the 
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THE CYCLES OF GAS AND OIL ENGINES, 
By Mr. James D. Roots, 
No. IV. 

Oy the next column the earliest invention on this cycle 
that I can find is Robson’s. I had an impression that I had 
geen an earlier patent upon this cycle at the Patent- 
office during some long-forgotten search, but if it exists 
[ have been unable to find it again. 

1 have taken Robson’s second patent, No. 4501, 
November 4th, 1879 —‘‘ Improvements in gas engines” — 
as the first representative of this type, this specification 
being much clearer than the earlier one, and devoted 
exclusively to this cycle. 

In this type of cycle the front or piston-rod side of the 

iston in one cylinder is used as a pump—both ends of 
the cylinder being closed—to draw in the air or the 
charge, and deliver it to the other or working side of the 


F ig. 14 
Robson 








are conveyed by the pipe P to the reservoir Q, to be there 
retained and used for working a small engine similar to 
a steam engine for starting the gasengine. Such a device, 
however, has nothing to do with the cycle of the engine ; 
it would not, I think, tend to render any engine more 
economical. 

If the engine were starting from the position shown, and 
the piston were moving towards the back cover of the cylin- 
der, it would draw in air and gas by the valve H to the front or 
pump end of the cylinder Al; the return or forward stroke 
—still considering the pump end of the cylinder—would 
deliver the charge under compression by the valve I and the 
port J to the reservoir K. When the piston in its forward or 
outward stroke has uncovered the ports T, and the exhaust 
valve has been opened, the pressure in the cylinder 
falls to the atmospheric ; the charge in the reservoir K 
being at a pressure above atmosphere, itopens the valve L 
and flows by the pipe M to the working end of cylinder A, 
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eg where it expels, or assists in expelling, the pro- 
ucts of previous combustion. The piston then com- 
poe the delivered charge, ignites it at the point of 
ighest compression; and during the next stroke the 
charge expands, doing a working stroke. At the end of 
the working stroke the exhaust valve or port opens, the 
new charge is again delivered from the opposite side of the 
piston, displacing the exhaust, which new charge is again 
compressed and ignited, continuing the cycle. 

Many inventors, including Robson, added an inter- 
mediate receiver or reservoir to receive the charge on its 
way from the pump end of the cylinder to the working 
end; but I believe, from my own experience, that the so 


Fig. 15 


ses Sot, 
Suc chen 





© 
0 4 Working a” 
Robson Engme Gycle 


doing has no idvantage, and indeed much reduces the 
power of the engine. 

Fig. 14 shows the Robson, 1879, method of carrying 
out this cycle. The cylinder is closed at both ends. A 
is the explosion or ne end of the cylinder, Al the 
pump end of the cylinder, B the piston, C the piston-rod, 
D the connecting-rod, E the crank, F the gland through 
which the piston-rod passes, G the gas cock controlled by 
the governor G1, H the gas and air inlet or suction valve 
to the } ag a of the cylinder Al, I the valve through 

i e ge drawn into the front or pump end of the 
cylinder is delivered by means of a pipe not shown in the 
drawing to the port Jin the reservoir K, in which the charge 
is stored under preare; L is the valve, and M the pipe 
through which the charge is conveyed to the working or ex- 
plosion end of the cylinder A; N are deflecting plates ar- 
—— in the cylinder “ for the more uniform distribution 
of the charge in the cylinder.” TT T are the exhaust ports 
controlled on the outside of the cylinder by a mushroom 
valve—not shown—opened by an excentric rod worked 
by the crank shaft, O is a valve opening outward, by 
which during the maximum pressure of the explosion 








allows a certain quantity of the gases to escape, which 


displacing before it the products of the previous combus- 
tion through the ports T; the piston then moves its 
inward or backward stroke, the exhaust ports close, and 
the charge is compressed in the working end of the 
cylinder A, and at the dead point is ignited by a slide, 
not shown. The working stroke then takes place, at the 
end of which the exhaust ports are uncovered, the valve 
is opened, and the cycle recommences. 

This patent contains a modified form of this cycle, in 
which the two sides of one piston are employed ; the one 
side as a pump, the other receiving the working pressure. 
The modification consists in using a smaller quantity of 
charge each working stroke at a higher pressure, thus 
poner yn soe expansion, but this arrangement has the 
great disadvantage of a much delayed ignition, and a 
corresponding reduction of the working stroke. 


Fig. 6 
Roots One Revolution Engine Type4 


operations in the working end of the cylinder, the inner 
circle those in the pumping end. The ple 2 although it has 
the advantage of giving an impulse every revolution, 
which may outweigh its disadvantages for certain 
purposes, has necessarily the disadvantage of compressing 
the charge twice—once on each face of the piston for 
each working stroke. It follows, therefore, that it cannot 
be so economical a cycle as the de Rochas; and in all 
probability, it will not be quite so trustworthy. Yet it is 
possible that given a new and perfect system of ignition, 
pe: cycle might displace the now supreme de Rochas 
cycle. 

The compressing the charge twice applies also to the 
former, or Lebon cycle, in which there is a separate work- 
ing cylinder and pump cylinder, or else a separate piston, 
but this cycle, as compared with the Lebon, has the enor- 
— advantage of the friction and leakage of one piston 
only. 
As the other representative of the cycle now under 
consideration, I have selected the engine described in 
my specification patent No. 23,571, dated December 7th, 
1893, ‘‘ Improvements in internal combustion engines.” 

Fig. 16 is a horizontal section of the engine. A is the 
piston, provided with the valve Y; B is the cylinder; C 
is the combustion space; E, the exhaust valve; F, the 
exhaust valve excentric rod; F1, its excentric; G, the 
gas pump; G2, the inlet valve to the pump from the 
gas pipe; G3, the excentric operating the gas pump; 
G4, the excentric rod; H is the gas delivering valve ; 
J is a perforated nozzle for the purpose of spreading the 
gas throughout the air in the cylinder; X is the ignition 
channel into which the ignition tube is screwed; Z is a 
port in the side of the cylinder. 

When the piston A commences its working stroke after 
ignition, starting from the position shown, the front or 
piston-rod side of the piston displaces or ejects air pre- 
viously drawn into this end of the cylinder through the 
port Z. When the port is covered by the piston, it 
—the piston—compresses the remaining air until at 
or near the end of the working stroke, the pressure 
having on the working side of the piston fallen to the 
atmospheric, when the compressed air opens the mush- 
room valve Y and flows through to the other side of the 
piston. The piston then begins its return stroke, and again 
draws in air into the pump or piston-rod end of the cylinder 
through a mushroom self-acting valve—not shown—placed 
at the top of the cylinder, until the port Z is uncovered, when 
the air enters through the port Z ; on the return of the piston, 
air is displaced through the port Z until it is again covered, 
when the air remaining in the cylinder is compressed and 
flows as before stated through the valve Y to the combus- 
tion or working side of the piston. 

The air in flowing into the working end of the 
cylinder displaces the products of the previous combus- 
tion through the exhaust valve E which has already 
been opened. The exhaust valve is kept open during 
half the return or instroke while products are being dis- 
placed from the combustion space C. When the ust 
valve E closes, the gas pump G, by means of the excentric 
rod G4, delivers its charge of gas through the nozzle J, 
which spreads it throughout the air remaining in the 
cylinder. At the dead point, as shown, the mixture is 
forced into the ignition tube—not shown—by the port X, 
and the ignited working charge expands on the next 
outstroke to nearly the full stroke of the piston. Just 
before the outer dead point is reached the exhaust valve 
E is opened, the pressure falls to atmosphere, the valve 
Y opens by the air pressure on the other side of the 
piston, and the operations recommence. 

The objects sought to be obtained by this construction 
were (1) expanding the working charge to double its 
volume before compression when at atmospheric pressure ; 
(2) avoiding the compression, and therefore the back 
pressure on the piston for half the working stroke. The 
intent of these, as of most improvements attempted in gas 
engines, was economy, but the economy sought was not 





obtained. Thisis a most expensive cycle to experiment 






















































































































The Robson engine was manufactured by Messrs. 
Tangyes, pa oe This was also the cycle of the 
Sunderland and the Day engines, which have been manu- 
factured and placed on the market. 

The two chief difficulties the inventor selecting this cycle 
has to encounter are (1) the firing of the new charge as it 
enters the working end of the cylinder by delayed combus- 
tion of the previous charge, or sparks in the explosion space 
or ports; and (2) the difficulty of displacing approxi- 
mately all the products of combustion in the short time 
available; or, if this difficulty be avoided, then there 
arises that of preventing a certain portion of the new 
charge from passing out of the exhaust port. If, how- 
ever, the fuel is pum in after the exhaust valve is 
closed, this last difficulty will necessarily be overcome. 

Fig.{15 shows the cycle. The outer circle shows the 








with. Nevertheless, I believe that this modification of 
this cycle will be much heard of in the future, and I 
think that ultimately economy will be obtained somewhat 
upon the lines laid down in this patent, care being taken 
to effect a complete mixture of the fuel with the air, and 
to use a high compression. The objections to this cycle 
before-mentioned are therefore partly obviated by the 
described construction. The patent 9618, of 1893, is upon 
the same cycle. 

It will be observed that Types 3 and 4 are similar, 
so far asa part of the cycle is concerned, as in each 
there is # pump delivering its charge to the working 
cylinder, which charge is compressed in the working 
cylinder before ignition, but in Type 4the charge is usually 
delivered at a wholly different time, and in a different 
manner. It was therefore necessary to mark such a dif- 
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ference, and I thought that the best way to do this was 
by the leading and chief difference of construction, men- 
tioned at the head of the column in the table. The table 
appeared in the issue of September 3rd. 

[In Fig. 12 in our last issue a clerical error occurred. 
The word “‘ exhausting,” on the outer circle of the figure, 
should read “compressing.” The error is obvious, as 
the cycle is correctly described in the text.] 








THE UNITED STATES AND SPAIN. 


Onx of the first questions which naturally presents itself, 
as of paramount importance to both sides, in the event of 
possible complications between Spain and the United 
States, is the relative and comparative position of these 
two Powers as regards naval strength and value of coast 
defences. 

At the first glance it would appear that Spain has 
chosen an inopportune moment to risk a conflict with 
the great Republic of the New World. The United 
States has, since the year 1891, been putting forth every 
effort to overtake the general backwardness of her 
position as a naval Power, which was the result of thirty 
years’ absolute neglect of the fleet. In 1891 she did 
not possess a single battleship or cruiser, completed, of 
really satisfactory type. The most important vessels 
of her navy then approaching completion had been so 
long in building that they were practically obsolete, and 
the battleships and cruisers of the new naval programme 
were not even laid down. Since then, however, progress 
has been very rapid, the result being that at the present 
moment the United States can command, roughly, the 
following naval force of seagoing vessels :— 

Dis- 


Battleships and Speed. Armour. Guns. 
— aes. Enots. In. Heavy. Light. 
Brooklyn ... 9,250 a3). | to 8 20 20 
Indiana .. 10,288 15° ... 18 to 6 16 30 
ee 161... 14 to 15 18 30 
Katahdin (Ram) 2,150 : ee 6 to 18 — 4 
Maine eee «.. 2¢4.... 12:20:20 10 20 
Massachusetts... 10,288 ... 16°2 ... 18 to 6 16 30 
Monterey ... 4,080 13°6 ... 14 to10 4 12 
New York... 8200 ... 210 ... 10 to 4 18 16 
Oregon .- 10,288 ... 167 ... 18 to 6 16 30 
Texas 6,315 79... 12 8 22 
isers. Protected deck. 
Baltimore... ... 4,600 20° ... 4 to2 ... 10 14 
Bennington ... 1,750 i” -- a 9 
Boston .. 93,189 150... 14 oe 12 
Charleston 4,040 aed +. Z 2 Se 14 
Chicago ... 4,500 180 ... 4 told ... 14 16 
Cincinnati 3,183 ae 23 ee | | 14 
Columbia... 7,475 ase. £ Be... 20 
Concord ... 1,700 aS... -- ee 9 
Detroit... 2,009 18°71 .. 3 a 9 10 
Marblehead ... 2,000 18°94 . 3 one ee 10 
Minneapolis ... 7,475 23 00 4 to2} il 20 
Montgomery .. 2,000 18 “87 . 9 10 
Newark ... ... 4,083 te os 12 17 
— ww» eee 5,800 ... 21°69 ... 43 to2 14 24 
Philadelphia ... 4,413 ... 19°68 4 to2} 12 17 
Raleigh ... ... 3,183 ... 19°0 . 23 11 14 
San Francisco... 4,083 20 -2 3 to2 12 17 
Helena ... ... 1,392 13°0 2 8 10 
Wilmington ... 1,392 13°0 2: Soe 
York Town 1,703 ig =... — A oe 


In addition to the above, several powerful gun vessels 
of 1000 tons and over, of slow speed, are either building 
or just completed, and a number of older coast defence 
armoured vessels and older cruisers are on the lists, but 
we have only included the most recent and powerful war- 
ships. The torpedo boat flotilla is of no importance. 

In order to rank against the above list of ten battle- 
ships and armoured cruisers, and twenty ordinary 
cruisers, Spain can only show the following slender pro- 
portion of seagoing vessels actually completed and afloat, 
although a large number of ships have been laid down or 
launched within the past three years :— 

Displace- 


Battleships and nent Speed. Armour. Guts. 

armoured cruisers, a Knots. In, Heavy. Light. 
Almirante Oquendo oe WOOO 20. OO .. 12 —10§ ... 12 ... 18 
Emperador Carlos .... ... 9235 ... 20 an 10 Bay een 
Infanta Maria Teresa ... 7000 ... 20°25 ... 12 —104 ... 12 ... 18 
Numancia oe ee pod 5 aE hin, eae 
Pelayo ... 9900 ... 16 ... 173—19} ... 17 ... 18 
Vizcaya .. 7000 ... Z1 ... 12 —10§ ... 12 ... 18 

Cruisers. Protected deck. 

Alfonso XII. ... ... 8090 ... 17 He -- ee Pe: 
Alfonso XIII. ... .. 5000 ... 20 <s 44 <3 BO 
Lepanto ... ... 4826 ... 20 4} <eey See 
Reina Christina .. 8020... 175 -- A 
Reina Mersedes ... ... 3090 ... 17°5 — Sse 
Marques de la Ensenada 1020 ... 15°0 23 en 
Conde de Venadito .. 1130 ... 14 _ ee. 
Don Antonio de Ulloa ... 1130 ... 14 -— 
Don Juan de Austria ... 1130 14 _— ee 
Infanta Isabel... 1130 ... 14 — ee 
Isabel II. ... .. 1130 ... 14 il -- £.:. 3 
Isla de Cuba ... 1030 ... 16 sea 2 4... 8 
Isla de Luzon ... 1030 ... 16 at a, 


The cruisers of 1130 tons, which we have included 
amongst the Spanish vessels, are placed in the list 
because there are so many of them, but individual 
vessels of more importance are left out in the United 
States list. Spain has also a number of fast torpedo 
gunboats, a class which is not represented in America. 
She has also fourteen first-class torpedo boats built, and 
six building ; two ‘‘ destroyers ” built, and four building. 

As we before remarked, the first glance is very un- 
favourable to the relative strength of the sea-going Spanish 
navy when compared with that of the United States. 
Only eleven ships of real importance as regards tonnage 
and armament can be found to rank against the thirty 
which hail from the other side of the Atlantic. The 
superiority of Spain as regards her torpedo boat flotilla 
might give her a slight advantage upon the shores of her 
own continental dominions, as well as in the harbours 
and roadsteads of her island possessions. But she would 
be hopelessly outnumbered and overpowered at sea. A 
glance at the rates of speed, armament, and armoured 
protection of the United States battleships and cruisers 
shows that individually and collectively the ships are im- 
measurably more powerful than those of Spain. So that it 


is quite clear that the command of the sea would fall into 
the hands of America. That is to say, that if the two 
— were to meet at sea Spain would get the worst 
of it. 

But this is a very limited view of the expression 
“command of the sea.” In its fullest integrity this 
term implies that the Power which possesses such an 
attribute must have command of all seas in the vicinity 
of its territory. Look, however, at the vast extent of 
seaboard possessed by the United States. The most 
enthusiastic Yankee could never conceive that all these 
countless leagues of coast line could be protected and 
patrolled effectually by thirty sea-going war vessels ; 
independently of the fact that a large number of them 
is required for foreign stations, so that the figures given 
have to be greatly discounted. 

Here, then, comes in the question of coast defences. 
What are the relative positions of the United States and 
Spain in regard to this rather important point? It is 
true that a very ambitious programme was issued in the 
States about two years ago, which provided for an 
enormous outlay on heavy guns and coast service 
howitzers to be mounted in batteries that should effec- 
tually seal the entrances to harbours and estuaries. But 
hardly any portion of the programme has been carried 
out. At San Francisco a number of pneumatic dynamite 
guns—seven, we think—has been mounted in emplace- 
ments which command the approaches, to supplement 
the existing batteries of coast guns and howitzers; but 
these last are said—on the authority of an officer of great 
experience in the United States—to be of the most in- 
adequate description and worthless for defence; whilst 
the pneumatic ‘ torpedo-thrower ” is an untried weapon, 
so far as actual war serviceisconcerned. The approaches 
to New York are protected by two or three batteries of 
heavy guns; but the position might be shelled with 
impunity in the absence of the fleet by vessels carrying 
long range guns; and the damage which might be in- 
flicted upon the city and suburbs of New York would be 
immeasurably greater than the risk which the enemy 
might run of losing a vessel or two during the operation. 
It has always seemed to us to be a most unwise thing 
for the Government of the United States to be on bad 
terms with a Power possessing squadrons of any import- 
ance, whilst her coasts remains practically unprotected, 
and her fleet has hardly age from the embryo con- 
dition. She is a great deal too vulnerable to be quarrel- 
some, and the only wonder is that the United States has 
not received a sharp lesson from one of the European 
Powers long ago. She has deserved it over and over 
again. 

But, it may be asked, could not the Yankee fleet 

retaliate? And are not the coasts of Spain equally 
vulnerable? Certainly not. The 2122 kiloms. of coast 
line belonging to Spain, on the Atlantic and in the 
Mediterranean, are generally of the most inaccessible 
and rugged description, and the rivers which run down to 
the coast line are mostly of arapid and torrential character, 
certainly not lending themselves to the entrance of a 
hostile fleet. And Spain has paid particular attention to 
the question of coast defence for many years. Perhaps 
no country has taken more trouble than this in the 
perfection of coast battery protection, and she has had 
the best advice from the most important gun-making 
firms of Europe as to questions of armament. Santander, 
a very important port, is protected by four strong forts, 
and Ferrol, which is the first naval arsenal in the king- 
dom, is surrounded with a network of forts and batteries, 
a system of detached forts being also under construction. 
Santona, although its defensive system is not yet fully 
completed, is a naval port of great strength and im- 
portance. There are also several other fairly well defended 
ports on the Atlantic coast. In the Mediterranean, the 
ports of Barcelona and Carthagena have the protection of 
outlying forts of considerable strength and importance, 
and Cadiz is a fortress of the first class, surrounded by 
immensely powerful works, such as the batteries of La 
Soledad and Boneti, San Sebastien, Cortadina de San 
Fernando, and Torre Garda. The reduction of these 
fortresses would necessitate the employment of a vast 
naval armament, and of siege batteries, fully equipped, 
and only a military Power of great magnitude could 
venture to undertake the work. The half-trained levies 
of the United States, that are at best only a militia of 
not very high order, are no match for the disciplined 
troops of Spain, 200,000 of which at least have had much 
recent fighting experience, and the United States Navy 
would be fully employed in meeting its enemy upon the 
high seas. 
To sum up. Although in point of numbers of ships, 
weight of armament, armoured protection, speed and 
other factors, the navy of Spain is certainly not equivalent 
to that of America, we are inclined to think that the United 
States would have more to lose than Spain in the eventu- 
alities of a naval war; and if a serious reduction of the 
Spanish continental fortresses was taken in hand it 
would prove to be a very long operation indeed. The 
fighting that Spanish troops have been recently engaged 
in would give a favourable preponderance to that side. 








THE CROTON AQUEDUCT EMBANKMENT. 
By H. K. Lanpis, E.M. 


Amone the Harlem improvements of New York City may be 
noted the extension of Burnside-avenue, tward, which has 
necessitated the piercing of the Old Croton Aqueduct ; the drive- 
way will, when finished, be under the aqueduct, which will be 
supported by an arch spanning tbe avenue. The cut through this 
famous piece of engineering work has exposed the section of 
embankment, as shown in the accompanying view, which is in- 
teresting, not only on account of its connection with such an 
important enterprise, but more so by reason of the amount of 
discussion on its design it aroused, at the time and since, 

It will be remembered that the water supply ——— to the 
building of this aqueduct was provided by the Manhattan Com- 

y, whose principal wells were located at City Hall Park and 











3th-street ; the latter well was the best producer and had a 
daily capacity of 20,000 gallons at the beginning of this century. 





The extortionate water-rates and poor water furnished b 

pany, which, by the way, was organised by Aaron Bure, fom, 
a banking scheme than for water supply, induced the gj 
explore for other sources. On November 10th, 1832, Colonel = 
Witt Clinton was directed to investigate a source of water sy " . 
and on December 22nd he reported in favour or the Croton Hiv ‘4 
d‘ffering from all other surveyors in this choice, In Jan er, 
1833, the Common Council prepared a Bill which was rth 


State ture on February 26th, and the Comm ioners w, 7 
= at once by the Governor, Surveys were begun = 
ajor D. B, Douglass, and the next year, 1834, by John Martin 7 


the Croton survey being accepted by the city in the spri 

and work begun with ‘Maj Da Doan in charge, as ollet Sagheet 
Although his location was accepted the plans and specifications 
adopted were made by his successor, John B. Jervis, The . 
was 13}in. per mile, though at some points it was but 6in. and Qin 
On July 2nd, 1842, the work was completed, and remains as it 
was finished, with a few minor repairs, an efficient water carrier 
after 55 years of service, 

The accompanying section will explain the construction adopted 
for the 125 embankments along the line, agstegatin five miles 
and eo from 100ft. to 14,000ft. in length, and from 10ft. to 40ft, 
in height. The outside or face walls are of masonry hayi 
uncemented stone in the base to allow drainage. Loose can 
stone, sand and — fill the interstices of the stone forming g 
foundation wall for the conduit; there was neither cement nor 
mortar of any kind used in this foundation. It was capped, how. 
ever, by about 15in. of concrete, upon which the masonry retain. 
ing walls of the conduit were built ; the spandrels were also filled 
in with masonry, while the inside was lined with brick laid in 
cement. All the space between and above was filled with earth, 
This aqueduct —— New York City with water until the new 
one was completed, 

For a period of twenty years after the aqueduct was in operation 
there was considerable trouble experienced by leakage. It was 
soon discovered that a number of cracks had develo in top and 
bottom. When not very serious they were closed temporarily by 
throwing clay and sawdust into the conduit and letting the 
percolating waters carry them to the cracks; but when these cracks 
became larger the entire aqueduct was shut off, and the cracks 
cemented, necessitating a loss of service of about two days. These 
cracks occurred in the high embankments, those 10ft. or legs 
giving no trouble; transverse cracks, due to settlement, first 
appeared, and after a time longitudinal cracks in top and bottom 
became common, 

The longitudinal cracks were by far the more dangerous, and 
the remedy not very apparent, so long as experts differed so 
radically as to their cause. It was found that this conduit and 








others before it had a strong inclination to become wider ; this 
widening in other conduits was as much as lin. to 6in, So the 
outer face walls were built to the present height, and a decided 
improvement noted. It may be interesting to look at some expert 
opinions as to the cause of these longitudinal cracks in both top 
and bottom. A'l that they are caused by the spreading 
laterally of the conduit, but differ as to the cause for such move- 
ment, 

Some attributed it to the action of frost in permitting the earth 
to settle away from the conduit side, and thus allow the thrust of 
the arch to act against ist Or, that thawing on one 
side alone would produce like results. It was observed that the 
top of the face walls, after a time, had fallen inwards about 2in., 
that they had spread at the level of the bottom of the conduit 
about 24in., and spread at the ground surface l}in., indicating an 
undoubted movement of the foundation and the earth filling, 
Others observed that natural settling is aided by the action of the 
percolating water either in causing the dry wall foundation to 
compact itself or by making its earth support soft. They assert 
that the combination of a rigid and an earth support is bad, and 
that if the foundation were solid masonry with stronger retaining 
conduit walls, it would not crack. 

It is very probable that these cracks were caused more by 
freezing of the adjacent earth than by vertical settlement. Their 
remedy would seem to lie in making the concrete bed twice as 
thick, and in adopting a section which would hold together when 
filled with water without the aid of the side filling of earth. The 
objection to this is the increased cost. To jadge from the history 
of other similar conduits, cracks in high embankments seem 
inevitable up to a certain age, just as railway embankments settle 
and spread out laterally. One earth conduit embankment which 
caused troublesome cracks was improved by making it broader, 
thus retaining it in a measure. Practically all new embankments 
will spread laterally u thawing after freezing, making it 
necessary in railway work to go over the track and take out the 
crooks caused by lateral movement. We can then naturally infer 
a lateral shrinkage of earth upon thawing which will cause the two 
walls of earth on either side of the conduit to shrink away from 
it and the face wall ; the latter will follow up such shrinkage, and 
by the action of gravity compress it downwards, causing, as before 
noted, the top of the wall to incline inwards, and making it bulge 
a few feet farther down. 

The condition of the work is otherwise excellent, and if free from 
the action of frost would probably be as long-lived as its famous 
Roman progenitor. The concrete is firm and the masonry in good 
condition, so that it really does seem at first glance that a more 
expensive construction would scarcely have been justified at that 
time.—Engineering News. 











THE new drainage system of Naples has already effected 
excellent results, Since the opening of the system many new 
drains have been led into the main sewer. The vutfall of Cumae 
is an interesting piece of — . Up towithin a few yards of 
the sea the sewer is ape = 5 he ‘cing runs an “4 embankment 
having the appearance of the ing sewer, though on a smaller 
cole.” The bit of it is open, so that the stream can be seen 
and smelt, At the outfall a breakwater has been built, and a solid 
dome of very strong masonry has been erected. The t selec 
is immediately to the north of the acropolis of Cumae, where the 
marshy plain which contains the Lakes of Licola and Patria is 
situated. This plain is so malarious that it is absolutely unin- 
habited for many miles, and consequently the emanations from the 
sewer are of no consequence, for no one bathes there, and the place 
is practically adesert, The pumping stations which are to raise 
the sewage of the Chisia district, and of the lower quarters by the 
port, are not yet at work. Great complaints, says the Public 
Health ineer, were made last year by the captains of the coal 
steamers which frequent the port in the hot weather of the terrible 
gases with which they were nauseated, and it is greatly to be h 
that matters may be remedied before long. 
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N JAP 
Eees* SCIENTIFIC. 
[From our Special Commissioner.) 
No, X.—-MACHINERY VERSUS AGRICULTURE, 
Tokyo, August 20th, 


Ir is only natural that while Japan is so rapidly | 
ernising herself in a variety of ways, her newspapers | 


mod 
shoul 
Japanese P 


d follow suit. I think the great sign that the 


editors, like most of their foreign confréres, have found it 
advisable ‘to have @ go for” Great Britain and her 
methods whenever there was a lull in more interesting 
Bupland are wild and reckless enough to do credit to the 
most rampant of French journalists when suffering from 
a severe attack of Anglophobia. he 

Only a few days ago I came ACross & statement in the 
Yurodzu Chow, @ fairly well informed daily paper of 
Tokyo, to the effect that Great Britain had joined the 
now historical coalition of Russia, France, and Germany, 
formed at the time of the war for the purpose of checking 
Japanese progress. Wildly absurd as such a statement 
may read to an Englishman, it is none the less a fact 
that there are many Japanese who will give credit to 
this or anything else stated in their newspapers against 
the foreigner. 


In spite, however, of these occasional outbursts against | 


us, Great Britain just now is the most popular of the 
foreign Powers with the Japanese. Japan has at present 
too many real enemies, 


AN. — INDUSTRIAL AND | ®4vance of Japan’s modern industries, and expressed his 


ress is fast getting into line with that of the | 
Great Powers is found in the fact that the Japanese | 


Some of the mis-statements made here about | 


placed when modern industries began to elbow out our 
agriculture. 

We have long since accepted the fact that we must let 
our colonies and the foreigners supply us with most of our 
food, whether necessaries or luxuries, and some day Japan 

| may find herself in the same condition. It is to be pre- 
1 Department of | sumed, however, that this cannot come about for many 
Agriculture and Commerce, recently published, seems to | years, but in view of the rapid transition which is taking 
confirm very fully the opinion of the ex-Minister. The | place here in almost all methods, I should be sorry to 
Kokumin-no-Tomo, an enterprising Tokyo periodical, | hazard a prophecy on the subject. 
analyses somewhat bombastically this official document; | Of course, in value of products, Japan is still far behind 
_and, basing its calculations on the results of the last few | the big European Powers, and with a view to making 
years, delivers itself of the somewhat optimistic prophecy | the situation clear, I quote below her own figures, 
that by the year 1905 the annual value of Japanese | dealing with the values, and the ratio which agricultural 
manufactures will have nearly reached the figure of three | bears to manufacturing products of the countries in 


| belief that, while agriculture now held so preponderant a | 

| position in the revenue of the country, it would have 

eventually to give way in importance to the manufac- 

froery produce which was so steadily pushing to the | 
ront. 

| The Twelfth Annual Report of the 


| thousand million yen. At the same rate of calculation | question :— 
the manufactures of Japan will, in the following year | Agricu'tural Value. 
1906, have equalled those of Russia. It is well to mention, | ‘ Ratio. 
however, that the latest trustworthy figures we have on Japen 50,0C0.600 a 
this subject, take us up to the end of last year, 1896, and England ... “. 251,000000 |. 23 
| the value for the twelve months stood at four hundred France ... ... 461,000,000... ... 49 
and one million yen. Of the rate of increase up to that | Germany --- 424000,000 ... ... 42 
time account has not been very carefully kept. But | Resi -- 568,000,000... 6 
it is stated that for some years past the average value of | Manufactures Value. 
posi pcan has been advancing at the rate of 25 per y pne 
cent. per annum. o— 
The fact which most bears out the probability of a teptand aie 50° 000;000 , a 
largely extending industrial capacity in Japan is the France ... we prom noe po we = 
id i i i i German .- 683, 5s 
rapid increase in the value of the machinery imported ae 7 ** 363°000,000 39 


from abroad. 
1,330,000 yen; 


For the year 1886 this amounted to | ete . 
in 1890 this figure was raised to| It would seem that the limits of agricultural capacity 
in Japan had been very 


nearly reached, for want 





China and Russia, for 
obvious reasons, and 
America on the question 
of Hawaii, while France 
and Germany are looking 
on with an openly threat- 
ening attitude. It is, 
therefore, hardly likely 
that a spasmodic jour- 
nalistic agitation will get 
up much genuine resent- 
ment against the only 
Great Power that really 
leaves Japan alone in her 
methods of conducting 
her commerce and poli- 
tics. In fact, at the pre- 
sent day the feeling is 
generally the other way 
round. People are talk- 
ing of the possibilities, 
extremely vague it is 
true, of an alliance be- 
tween Great Britain and 
Japan for the purpose of 
guarding mutual interests 
in the Far East. In 
arguing on these possi- 
bilities, it is only natu- 
ral that reasons should 


} 








OFFICE, 


tam 


of available area and for 
want of cheap labour. I 
do not think tha‘ agricul- 
tural machinery will ever 
come much to the aid of 
the Japanese in reducing 
the demand for labour in 
this respect; as rice, the 
staple product of the 
country, does not lend 
itself to mechanical hand- 
ling, and if it did, the 
country is too much cut 
> small holdings to 
admit of machinery on 
any large scale. On the 
other hand, there is a 
limitless field for extend- 
ing a multitude of modern 
industries which will pay 
better; and it is well for 
the Japanese, and for the 
British manufacturing 
engineer, that such is the 
case, though no doubt 
some of our other manu- 
facturcrs will feel the 
DEPARTMENT OF AGRICULTURE AND COMMERCE, TOKYO prosnspne ae 





be given, and the journals are fond of pointing { 6,940,000 yen; and for the year 1895, no less a sum than 
out the similarities of the situation of the two | 13,630,000 yen was reached. 

countries in their respective parts of the world. They| The following table compares the relative values of 
speak of the ‘island kingdom,” and the ‘island empire,” | total exports of manufactured goods with the total imports 
and point out how both countries possess aggressive | during the same period :— 


I send herewith a photograph of the offices devoted to 
the Department of Agriculture and Commerce in Tokyo, 
as it may interest your readers to have an idea of a 
Japanese Government building. Since the retirement 
of Viscount Enomoto from the ministry, Count Okuma 





neighbours. Russia is spoken of as the common political | Besate, dane! presides over this department, holding at the same time 
enemy, and America and Germany as pa com- | ves cm be c0 the — . ners ns — —- _ = po 
: 2 . T3 ' } 6 5,268, pe ,831,0 ' icat a e present day. sen 
mercial opponents. For while the United States does 1890 11606000 | 20'034°000 arduous and delicate posts Pp y 
1895 40,053.00) 30,321,000 
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COUNT OKUMA 


her best to boycott the products of both Great Britain 
and Japan, Germany, while underselling us, and counter- 
feiting our goods, our trade marks, and our labels, is, as 
far as Japan is concerned, the nation with whom che will 
first engage in an industrial tug of war. 

For it is in the cheap German articles that Japan is 
mainly launching out now, and she will not be able to 
tackle the better class goods that are made in England 
for some time to come on any large scale. But it seems 
that there is yet another point of sympathy, or identity 
ry all events, between England and Japan; and it was 
i Pointed out to me some months ago by Viscount 
a" the then Minister of Agriculture and Com- 


In course of conversation lie pointed out the rapid 





| in yen, but as the value of the yen has been subsiding 


| to the fluctuations of the dollar, and it is not necessary 
| of this article as touching engineering interests. 
| value of engineering imports bears to the total imports of | 
| Japan. 

| amounted to less than one-seventh of the whole. 
| statistics up to the end of 1895 show that the machinery | 


| represente 


| imported machinery which enables Japan to develope her | 
modern industries, and this very rapid increase in her 





The figures in the above table are correct enough, no 
doubt, and show roughly that in the ten years in ques- 
tion the exports of manufactured articles have increased 
between seven and eight-fold, while the imports have 
trebled themselves. These results have been obtained 


during that period, the proportions of increase if calcu- 
lated in sterling would not be so great. In dealing with 
international trade, of course, it is preferable to calculate 
in sterling, but this would be a complicated matter owing 





to know the exact value of the increase for the ponies 
e 
great point to be borne in mind is the ratio which the 


If the above figures are referred to it will be seen that 
in the year 1886 the value of imported machinery 
In 
1890 it had increased to more than one-third; while the | 


not far short of half the value of the whole | 
of the imports. 
Now it is hardly necessary to point out that it is the | 





engineering plant will within a not very distant date 
transform Japan from an almost purely agricultural FEB Tn 2 
country, as she was a short time ago, into a modern . 
industrial nation. Agriculture still holds the upper | VISCOUNT ENOMOTO 
hand against manufactures in the ratio of six to four in you the photographs of these two prominent statesmen, 
value, and this in spite of the fact that only twelve or | who have had so much to do with pushing the modern 
fifteen per cent. of the area of the country is under industries of Japan. 
cultivation as arable land. This is not for want of — 
enterprise, for the Japanese are almost ideal farmers, i ieee: ; 
but because it will not pay to cultivate the remainder of TaaT valuable institution, the East-London Technical 
the country. The opening up of so many new railways | pres. —— Palace, a End - road, E., has issued ite 
will no doubt enable a certain extension of agriculture, 93°" and pote hone a, pom mie meng ee > 
but this will bear an insignificant proportion to. the | divecti f P 3 DD At Wh Soho M. Inst. Mech. E 
: é : ion of Professor D. A. Low, " -» M. Inst. y 
extension of modern:industries. On the other hand, the 


r | embraces the following subjects :—Mathematics, pure and applied, 
increase in wages, pointed out in a former article of this | practical geometry, engineering drawing, applied mechanics, and 
series, will make it increasingly difficult for the farmer 


the theory of heat engines, physics, together with laboratory 
to find labour at a price which will pay him to open up 


experiments and practice in the engineering and carpentry 

F : workshops. The fee for the first year’s engineering course is three 
new land. Japan, then, is at the present time face to | guineas a term, or seven guineas a session, and for the second or 
face with a similar situation to that in which England was third year’s course five guineas a term, or twelve guineas a session, 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

Tue principal excursion of the recent Edinburgh meeting 
of this Institution was that on Wednesday, 16th inst. to 
the Lady Victoria Pit of the Lothian Coal Company, 
Limited, at Newbattle, some miles out of Edinburgh, 
and thence to the Albion Works of the Broxburn Oil Com- 
pany at Broxburn. Besides being one of the largest and 
most important collieries in the East of Scotland, New- 
battle is historically interesting as being the scene of the 
first coal workings of any importance in Scotland, the 
monks of Newbattle having worked coal there as early as 
the twelfth century. Early coal getting notwithstanding, 
the mineral field here comprises a wealth of coal strata 
as yet untapped. The mineral area leased to the Lothian 
Company, Limited—of which the Marquis of Lothian is 
chairman, and Mr. James A. Hood is general manager— 
extends over 15,000 acres, and a very large proportion of 
this immense area can be worked in connection with the 
Lady Victoria pit, which is the deepest in Scotland. The 
surface and underground machinery connected with the 
pit is of the most modern character, and includes triple- 
expansion pumping engines, electrical pumping and 
lighting plant, compressed air engines for hauling and 
for coal cutting, automatic conveyors, coal screens, «c.; 
all of which formed no inconsiderable attraction for the 
Institution members. 

The visitors werereceived by Mr. Hoodand other officials, 
and were shown over the colliery, a large number descend- 
ing to the under workings. The shaft is circularin form, 
20ft. in diameter, and lined with brick from top to bottom, 
a distance of about 1656ft. Four years were occupied in 
the sinking, and it is noteworthy to recall that by means 
of amovable steel scaffold, suspended on wire ropes, 
the work of lining the walls with bricks was carried 
on simultaneously with the excavation by the pit-sinkers 
below. An arched tunnel, brick-lined throughout, ranging 
in height from 35ft. to 15ft., forms the main approach to 
the workings, the roads to the various coal seams branch- 
ing off, viz., the “ jewel” coal seam, which yields house- 
hold and cannel coal; the splint seam, a steam coal; the 
‘§ coronation,” and the “diamond” seams, both house- 
hold coal; and the great seam, a steam coal similar 
to the splint. 

In the workings are several coal-cutting machines, 
wrought by compressed air, and the hauling of the coal 
to the bottom of the shaft is effected principally by the 
same motive power, as afterwards referred to. At the 
bottom of the shaft, siding accommodation is provided 
for dealing with a large output of coal. In the shaft are 
two double-decked cages, each capable of carrying twelve 
hutches of coal, equal to six tons, or of ascending or 
descending with 48 men. These are kept in position in 
the shaft by wire-rope guides, and a wire cable attached 
to the bottom of each cage, and hanging in a loop down 
the shaft, provides a compensating balance to the dead- 
weight of the winding ropes. In this way, and with the 
weight of one cage and its hutches balancing that of the 
other cage and its hutches, the net load which the engine 
has to raise to the surface is simply the six tons of coal 
in the full hutches. Both at the bottom and at the top 
of the shaft arrangements are such that the two decks 
of the hutches are loaded and discharged simultaneously, 
thus saving time and minimising wear and tear of plant. 
The pulley-frame over which the winding gear is carried 
is a massive structure of steel 85ft. in height, and the 
winding wheels are each 19ft. in diameter. The winding 
engine itself, 2400-horse power, is of the most approved 
type, with two steam-jacketed cylinders, each 40in. dia- 
meter by 7ft. stroke, fitted with automatic ‘expansion 
gear operating on Cornish double-beat valves. The 
winding drum is 21ft. in diameter, and the engines are 
controlled in case of emergency by two steam brakes 
acting upon the rims of the drum, either automatically or 
by direction of the engineman. Steam is supplied at 
100 Ib. pressure, by six Lancashire boilers Sft. diameter 
by 30ft. long, and these are fed with heated water from 
economisers. 

The whole of the overhead machinery and works is 
enclosed in substantial brick structures with steel 
columns, joisting, and roof supports, and galvanised 
rocfing. Over the pithead there is platform space, cover- 
ing about half an acre, upon which the main and branch 
line hutch tracks are laid, leading to the tippers, &c. 
The mechanical arrangements by which the hutches are 
weighed, shunted, emptied of their contents, and brought 
back to the top of the shaft, as well as those by which 
the coal is conveyed to shaking screens, and to the washing 
and assorting station, are of an interesting and ingenious 
character, but limited space precludes detail. 

The ventilation of the Lady Victoria pit is effected in 
connection with the neighbouring Lingerwood mine by 
means of a Guibal fan 30ft. in diameter, discharging 
100,000 cubic feet of air per minute at 0°75in. of water 
gauge, at aspeed of 50 revolutions per minute. Flooding 
of the pit is provided against by a triple-expansion 
engine placed at a depth of 800ft., which throws the 
whole water from that point to the surface, and by 
electric pumping plant, dealing with the lower feeders, 
at a depth of 1400ft. from the surface. The triple- 
expansion pumping engine is amongst the first of its 
class applied to underground pumping, and well deserves 
attention. The power for driving the electric pumps 
below is generated on the surface by dynamos, driven by 
horizontal engines and conducted to the pumps under- 
ground by heavily-armoured cables. A small proportion 
of the electric current is also utilised for lighting the 
bottom of the shaft, the pumping stations, and other 
important points underground. 

The engines driving the dynamos, three in number, 
are of the horizontal long-stroke type, fitted with Corliss 
valve gear, the cylinders being 154in. diameter by 33in. 
stroke. Each engine is provided with an injection con- 


denser placed behind the cylinder and worked by an; 


extension of the piston-rod, the use of the condensers 
effecting a considerable economy in steam. Although 


only three engines are employed for dynamo driving, 
there is a fourth in the engine-house, used for working 
the coal screens and other machinery at the pit-head, 
the whole four driving on to a main countershaft running 
the entire length of the house. Provision is thus made 
for four dynamos in all, and later on this will be pro- 
vided, and the extra power utilised for additional pumps 
and other machinery. Four driving pulleys on the 
countershaft receive the main driving belts from the 
engines, and four dynamo pulleys transmit the power to 
the dynamos. Each of the pulleys has a clutch arrange- 
ment, by means of which it can be put in or out of gear 
at will, thus enabling any combination of engines and 
dynamos to be run. 

The dynamos are of Messrs. Scott and Mountain’s 
improved mining type, each having an output capacity of 
60,000 kilowatts, or 120 ampéres at 500 volts when 
running at 600 revolutions per minute. The armatures 
are of H. Finn’s improved pattern, designed with a view 
to facility in repair, and the armature cores are positively 
driven from gun-metal drivers fitting into three key-ways 
in the discs. The commutators are of extra length and 
diameter, and are insulated with mica and mounted upon 
gun-metal sleeves, enabling them to be removed from the 
machines if required. Cast iron sliding bed-plates are 
used, enabling the slack of the belts to be taken up while 
the dynamos are running. The main switchboard, with 
a base of enamelled slate, has its switches fitted with 
carbon-sparking contacts, thus obviating any risk of 
burning. A reverse switch is provided, so that any 
dynamo can supply current to any set of pumps. The 
six cables conducting the current to the motors and 
pumps underground have cores formed of nineteen wires 
15 B. W. G., insulated with a thick coating of bitumised 
fibre, and heavily armoured with an inner armouring of 
twenty-nine wires, and an outer of thirty-five wires, all 
of galvanised iron, 11 B. W. G. The cables are in twelve 
lengths, the joints being formed within junction boxes. 

The three sets of pumps and their motors are so 
arranged that either motor can drive either set of pumps 
by being moved along sliding rails. The motors are 
similar in design and construction to the dynamo, and 
are each capable of developing 60 effective horse-power 
when running at 600 revolutions. The power is trans- 
mitted to the pumps from the countershaft by means of 
two pairs of helical spur wheels and pinions, each pair, 
if required, being capable of transmitting the whole 
power. The pumps are also driven by two belts, work- 
ing on two double-shrouded pulleys on the countershaft, 
each belt being capable of transmitting the whole power. 
The pumps themselves are of the vertical three-throw 
ram type, each set being capable of delivering 200 gallons 
of water per minute against a head of 650ft., when 
running about forty-five strokes a minute. The rams 
are of gun-metal, 7din. diam. by 12in. stroke, fitted into 
cast steel crossheads working in slipper guides on the 
bed-plates, the crank shafts being 5in. diam , run in four 
bearings of large surface. The body of each set of pumps 
is of three castings, exactly similar, and interchangeable. 
The suction and delivery valve boxes are all independent, 
while the connecting pipes are also interchangeable. In 
the event of an accident this interchangeability of parts 
obviates any serious stoppage in the running of the 
pumps. Starting-switches are fitted in the pump-house, 
whereby any one set of pumps may be started as 
required, and the speed also regulated to suit whatever 
duty they may have to perform. 

The air-compressing plant, by which motive power is 
supplied to the coal-cutting machinesin the workings, and 
for haulage as well as pumping purposes, consists of two 
compound condensing engines of equal size—one supplied 
by Messrs. Walker Brothers, of Wigan, and the other by 
Messrs. S. H. Morton and Co., Leith. The cylinders in 
each case are 18in. and 36in. diameter, with 4ft. length 
of stroke, the air-compressing cylinders being :—Low- 
pressure, 28}in.; high-pressure, 16}in. diameter; the 
amount of compression being 30 lb. per square inch in the 
large, and 70 Ib. in the small cylinder. The engine 
by Messrs. Morton and Co. has, in the air cylinders, an 
arrangement of double pistons, between which water is 
confined and the cooling of the inside surface of the cylinder 
secured, while outside there is also a circulation of cold 
water. 

From Lady Victoria pit siding the visitors were after- 
wards conveyed by special train to Broxburn Junction, 
for the Albion Oil Works of the Broxburn Oil Company, 
where they were received by Bailie Steel, chairman of the 
company; Mr. William Kennedy, managing director ; 
Mr. Norman McFarlane Henderson, works manager, and 
other officials. The visitors were conducted through the 
works and shown the various processes in the manufac- 
ture of the several products evolved from the crude shale 
mined in the near vicinity. The mineral field extends to 
over 4000 acres, in which there is practically an inex- 
haustible supply of different seams of shale of rich quality, 
including the well-known Broxburn seam, which is the 
one principally worked by the company. The mines and 
works occupy together a surface of some 250 acres, and 
give employment to about 1700 were: one-half of 
whom are employed in the mines. About 1400 tons of 
oil shale are put through the retorts daily, and about 
13,500,000 gallons of crude oil are refined per annum. 
The consumption of coal for all purposes is about 400 
tons per day. 

The Albion or Broxburn Works—erected when the 
company started operations seventeen years ago- -com- 
prise crude oil works, sulphate house, refinery, acid 
works, candle manufactory, and cooperage. About three 
years ago the company also erected crude oil works on 
Drumshoreland Moor, two miles away—now known as 
the Roman Camp Works—in order to avail themselves 
of the Dumshoreland seams of shale, which have been 
found to give a larger yield of ammonia than the Brox- 
burn seam, although a smaller yield of oil. A line of 
railway connects the two works. The mineral field, as a 
whole, may be said to have the form of an inverted basin, 





and to be mined in the same manner as coal. The crude 
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oil works are placed in the centre, with mines radiati 
therefrom, and pits sunk to the deeper parts of brs 
seams for the drainage of the workings. . 

The hutches containing the shale are brought to the 
surface by wire-rope haulage and stationary windin 
engines, weighed, and then emptied into railway wageuat 
which are run to the breaking machines, Here they are 
tipped over hydraulically and the shale is shot into 
hoppers leading to the breakers, which consist essential] 
of two revolving drums having projected conical teeth 
which break the shale into cubes of about 3in. The 
broken shale is thence fed into hutches of about 12 ewt 
capacity each, which are conveyed by a cable line to the 
platform at the top of the various benches of retorts 
The hutches are discharged into iron hoppers holding 
about 18 hours’ supply of shale, which is mechanically 
fed into the retorts beneath. 

The retoris are Henderson’s improved patent vertical 
retorts, 28ft. long, the upper portion being of cast iron 
and the lower ap of brick. There are 500 in use at 
Broxburn, and 240 at the Roman Camp Works. The 
oil is distilled from the shale in the cast iron part at a 
temperature of about 900 deg. Fah., and the spent shale 
passes downwards into the brickwork portion of the 
retort, which is kept at a temperature of about 1300 deg. 
Fah. This high temperature increases the yield of 
ammonia and permanent gases from the carbon of the 
shale. The products of distillation, in the form of vapour, 
are withdrawn by a branch pipe from the top of the 
retort. The shale, in passing downwards through the 
retort, is kept in constant motion by means of a toothed 
roller, working at the bottom, which delivers the spent 
shale at a uniform rate into a hopper. The retorts are 
heated by gas, generated in gas producers, and introduced 
through ports in the sides. The incondensible gases from 
the shale distillation are mixed with the producer gas to 
assist in heating the retorts. The vapour products on 
leaving the top of the retorts pass into a large main, con- 
ducting to an air condenser, which consists of a series of 
vertical pipes. Here they become condensed into crude 
oil and ammonia water. The liquids flow into a small 
separator tank, and a pipe fitted close to the bottom 
draws off the ammonia water, while another pipe fitted 
near the top draws off the crude oil, each into its own 
receptacle. 

The Broxburn shale yields 32 gallons of crude oil and 
441b. of sulphate of ammonia per ton, and the Drum. 
shoreland shales yield 20 gallons of crude oil and about 
70 1b. of sulphate of ammonia per ton. In the manu- 
facture of the latter from the residual ammonia water, 
the water is admitted into a column-still provided with a 
series of horizontal trays, and flows from tray to tray 
until it is discharged at the bottom of the still. Here 
steam of about 501b. pressure is introduced, which forces 
itself through the ammonia water and escapes with the 
ammonia gas at the top of the still into a tank called the 
saturator. This tank contains sulphuric acid; and the 
ammonia gas, with the steam bubbling through holes in a 
series of lead pipes in the bottom of the saturator, com- 
bines with the acid and forms sulphate of ammonia. 
The steam, carbon dioxide, and sulphuretted hydrogen, 
are not allowed to escape from the saturator, but are con- 
veyed by pipes back to the retorts, and the steam once 
more utilised. The sulphate of ammonia, as it is formed 
in the saturator tank, is lifted out by means of perforated 
ladles. The salt is drained for about twelve hours, and 
is then wheeled into the storehouse, when it is passed 
through a crushing mill and placed in bags. 

The crude oil is pumped to the refinery, where it is 
received into a tank of 50,000 gallons capacity. Thence 
it is pumped into charging tanks, from which it flows by 
gravity to a set of crude oil stills, coupled together by 
pipes, and worked on the Henderson continuous system. 
Subjected to a succession of distillations and treatments, 
which need not be detailed, the crude oil is gradually 
fractionated into heavy and light oils, and various brands 
of burning oils; these comprising green naphtha, green 
oil, petroline, No. 1 paraffin oil, lighthouse oil, marine 
sperm. From the heavy oil there are secured, as 
products, blue oil and crude solid paraffin. The blue oil, 
by further distillation and treatment, yields intermediate 
oils for gas-making and other purposes, and heavy oils for 
machinery lubrication. The solid paraffin is still further 
refined and fractionated by processes which need not be 
detailed. 

The residual tars, from the treatment of the oils with 
sulphuric acid, &c., are injected by steam jets into the 
still furnaces in the form of fine spray, and burned as 
fuel. The sulphuric acid manufacturing plant is of very 
considerable output capacity. The cooperage has its 
several departments for the preparation of barrels, and 
the filling house has, as a feature, the Crawford apparatus 
for automatically shutting off the oil when the barrels 
are full, 

Late in the afternoon of the day on which the above 
visits were made, a further visit was paid by cable tram 
to the power-station of the Edinburgh Street Cable 
Tramway Company, where the members were received 
by Mr. John EK. Pitcairn, general manager, and Mr. 
W. L. Colam, engineer, and the system explained to them. 
While the cable system, as in operation at Edinburgh, does 
not call for any description at this date, it may briefly 
be mentioned that the first line of cable tramway was 
laid down in the Scottish metropolis in 1888. Exten- 
sions of the system were made in 1890, and now that the 
Edinburgh tramway system as a whole has been taken 
over by the Corporation, it has been decided that the 
cable system shall be introduced on the greater part 
of the existing tramway routes and additional lines. The 
capabilities of the system have been proved in Edinburgh 
by constant use during the past nine years, and taken 
out of the realms of experiment or conjecture. When 
the Corporation arranged to take over the existing tram- 
ways the advice of one of the foremost electricians was 
asked regarding the system to be adopted. The engineer 
under whose advice and superintendence the electric 





lighting of the city was carried out was requested to give 
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inion as to whether cable-traction or electric- 
hould be adopted. He advised the Corporation, 
enough terms, not to make risky experiments 
with electric-traction—a system which was even more 
intricate and fluctuating—but to work the extensions 
upon the cable system, which had been proved to be trust- 
worthy and economical by practical experience. 
Thursday, 16th, was devoted by the bulk of the 
members to @ pleasure excursion to Glasgow and the 
Firth of Clyde, but a party visited the Niddrie Collieries, 
about four miles out of Edinburgh, where the pumping 
lant and appliances, including a powerful Moore 
ydraulic pump, were the features of especial interest. 
The principal produce here is cannel coal, and the seams 
worked lie at aninclination varying from 50 deg. to 70 deg., 
the maximum depth of the workings being about 2400ft., 
where the strata are beginning to flatten. The principal 
winding and pumping centre is at Nos. 8 and 12 inclines 
and No. 13 pit, which are situated close to each other. 
There are three stages of steam pumps, each working 
with a head of over 600ft. Steam is taken down the 
No. 8 incline, a distance of 3100ft., in pipes 10in. and 
in. diameter. The Moore hydraulic pump is placed 
alongside a Hathorn-Davey steam pump on the second 
stage as a duplicate, and was started in December last 
ear. The surface machinery is erected at No. 13 pit, 
and consists of @ compound condensing tandem engine 
having 18in. high and 82in. low-pressure cylinders. It 
runs at forty revolutions per minute, and drives, by means 
of six to one gearing, four hydraulic pump rams, each 
g}in. diameter. The distance from the surface plant to 
the pumps in No. 12 mine is 2525ft. The hydraulic 
power is conveyed in four lines of malleable iron piping 
4in. bore and 4in. thick. In the mine there are four 
pump rams, each 11}in. diameter, driven by two hydraulic 
power rams each 5jin. diameter. The head of water in 
the mine pump is 660ft. Atseven strokes per minute the 
water discharged is 457 gallons, and the pressure on the 
power pipes near the pump is 17921b. per square inch. 
The result of tests shows that the plant gives over 70 per 
cent. of useful effect of the power expended. This is 
with steam at 45 lb. pressure only, but the engine having 
been designed to work with steam at 901b., and this 
pressure being contemplated in the future, more 
economical results will no doubt be yet obtained. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinwns of our 
correspondents.) 





TECHNICAL EDUCATION, 


Sin,—I would, in the first instance, thank you for your chivalry 
in inserting in full the letter in which I criticised, perhaps too 
warmly, your article on Messrs. Taylor, Taylor, and Hobson's 
scheme of technical instruction. Also, for your courteous editorial, 
which honourably terminates our differences on points forming 
only insignificant items in the vast question under consideration, 
namely, that of national technical education. You pointedly ask 
the pertinent question, ‘‘ What is the pecuniary value of technical 
education as imparted in the present day to the average artisan!” 
Broadly speaking, I answer, as often imparted, nothing. It has, 
undoubtedly, some indirect mental value; but, as you have so 
emphatically and truly pointed out, this result is uneconomically 
obtained by an enormous expenditure of public money. Speaking 
with nearly twenty years’ experience of industrial students, I 
firmly hold the view that schemes for making every artisan a 
scientific technologist in his own particular branch are mere castles 
in the air, built by well-meaning but ill-informed enthusiasts, 
There are many branches of technology which require as 
preliminaries for their acquirement an elementary knowledge 
of mathematics, physics, and chemistry, What percentage 
of artisans is capable of mounting even these lower rungs 
of the technical Tadder ? Certainly not so high a proportion 
as theone percent. Technical instruction should have for its object 
not the univereal scientific education of artisans, but the selection 
from the mass, and the further thorough training of the few of ahigher 
order of intellect. These will not long remain artisans, but will 
become heads of departments and foremen, whose brains will 
accurately guide the hands of the actual workmen, An army 
must have both officers and men to fight and win a battle, and both 
grades share the credit of a victory ; but it is a palpable absurdity 
to urge that a private should know as much about company drill 
as a sergeant ; that a sergeant should be as well acquainted with 
battalion movements as a field officer ; or that the field officer should 
possess the masterly of a general. Therefore, the legitimate 
sphere of technicai education is to train the fighting officers of our 
industrial army. Their knowledge will be practically applied by 
the men under their supervision, To take a specific case. It is 
unimportant for a silica brick moulder to know that the mass he is 
moulding is free from excessive quantities of basic oxides, but it is 
vitally important that someone over him should be analytically 
satisfied of this fact. Neither is it necessary for the man shovelling 
coal into the firiog kilns to know that Lo Chatelier’s pyrometer 
depends upon the law that the electromotive force of a 
theremocouple is proportional to the temperature, but it 
is highly advisable that the manager of the kilns should 
know this law, and also how to apply it, so as to control the tem- 
perature of his bricks, The moulder and the kiln man in the 
above cases represent fairly well average artisans, whilst the heads 
of their departments are typical of men of the lower, middle, or of 
the selected artisan classes, whose technical education should be 
earnestly developed in this country. It is, however, folly to pre- 
tend to educate such men by lectures from teachers having no 
practical experience of clays or kilns. Here is reached the rotten 
core of our aya system. Much of the so-called technical educa- 
tion is merely a feebly*modified extension of abstract elementary 
science, the facts imparted being sprinkled with a few parrot refer- 
ences to specific industrial processes to give the lessons a techno- 
logical flavour. In fact, Sir, itis to be feared that in many cases 
the teaching of as this country is not far removed from 
the administration descri by Dickens as prevailing under the 
government of Monseigneur : ‘‘ Military officers destitute of mili- 
tary knowledge, naval officers with no idea of a ship, civil officers 
without a notion of affairs, all totally unfit for their several callings, 
all lying horribly in pretending to belong to them.” 

To give an example of the effect of such teaching, the national 
metallurgical industry, namely, iron and steel, may be selected. 
My position as examiner to the City and Guilds of London 
has enabled me in this subject to feel the teaching pulse of the 
country, I select from dozsns of blood-curdling replies two 
answers made by honours candidates which will appeal to almost 
every one of your readers. Question: What mixture would you 
use and what chemical composition would you aim at to obtain 
crucible steel castings having a maximum stress of 30 tons per 
Square inch, an elongation of 15 per cent. in 2in., and a bending 
angle of 90 deg. from an inch bar? What precautions would you 
take to prevent the formation of blow-holes? Ono student con- 








parcrmey: A dismissed the question in a reply which sufficient] 
indicated that if the examiner expected to catch an old bird wit 
chaff he was mistaken—namely, that ‘‘steel castings were well 
known to be incapable either of bending or elongating.” Another 
candidate made the following answer :—‘' A mixture of No. 1 and 
No. 3 hematite iron, containing a chemical position of from 
2 to 34 per cent. of carbon and from 1 to 24 per cent, of silicon ; 
also, terro-manganese must be added. Precautions to prevent 
blow-holes: When the castings are run it is advisable to cover 
them over with sand until they are set.” The foregoing answers 
prove beyond dispute that these candidates for ‘ honours” were 
ignorant of the most elementary principles of iron and steel 
metallurgy. 

In discussing this huge and complex question, it should, in 
jastice to many well-qualified teachers, be remembered that they 
are compelled to work under conditions which render it practically 
impossible for them to convey to their students the very knowledge 
most required. Such lecturers work under the authority of a County 
Council and other smaller deputed local bodies, This is, of course, 
equivalent to saying that the teacher and students are placed in 
the power of the modern circumlocution office at South Kensing- 
ton, the motto of which is still ‘‘ How not todoit.” Speaki 
generally, the South Kensington pure science subjects are well 
examined and efficiently taught, but directly the Department 
enters the region of applied science its efforts are the laughing- 
stock of practical men. Nevertheless, the average county or 
urban authority measures the value of a teacher’s efforts by the 
mae and failure returns and the amount of grant obtained from 

outh Kensington. Hence a teacher dare not take up time ix 
teaching his students that which would at once help them in their 
industrial occupations, but is compelled to cram them to the 
throat with materials—often specified by the yard in an absurd 
syllabus—to be ejected on to the examination paper and then for- 
gotten. Is anything got for the money expended? Most 
certainly, Something like this happens. The Deputy-Sub- 
County Authority informs South Kensington on Form 29464 B 
that they are going to hold certain classes, The Dapart- 
ment replies that the fact has been noted, and _ instruct 
the D. Ri C, A, to make an application for registers on Form 
278}NE. Then certain members of the D, 8. C. A. supervise the 
teacher and his class; they look very knowing, and occasionally 
solemnly register the ber of students p tinink. (To do 
so in lead pencil involves certain vague but awful consequences.) 
Then at the end of the course they certify that an unlimited 
amount of knowledge has been imparted in twenty hours. The 
D.S. C, A. then apply—on Form 224813 D—for a certain number of 
examination papers. The examination is held with great pomp 
and ceremony, and elaborate precautions are taken against fraud. 
When the examination results have been published, the D. 8. C. A. 
—on Form 1864—make application for grant, and get it some time 
or other. Meanwhile, the D.S.C. A. inform the D.C. A. of the 
phenomenal succees of the classes. In due course the prizs distri- 
bution takes place, and for this occasion the D.C. A. organise a 
daring deputation and capture the chairman of the County Autho- 
rity. He is duly crammed for the occasion, makes an eloquent 
speech, refers to the magnificent pass-list, pats the blushing 
teacher on the back, fetches down the house with stock phrases 
about rolling back the tide of foreign competition, and restoring 
England to her proud place in the van of industrial progress, &c., 
and then gracefully distributes the prizes and certificates. Every- 
one, with the trifling exception of the students, in whose mouths 
yet lingers the taste of dead sea fruit, goes away highly satisfied 
with the admirable develop t of technical education in this 
country. 

Sir, in the words of the jester Wamba, ‘‘I would laugh at it if 
I could for weeping.” 

That a technical institution, properly equipped with a combina- 
tion of practical and theoretical appliances, can give instruction 
capable of immediate conversion into pecuniary benefit, has long 
been proved up to the hilt. It is a delicate matter to make public 
specific cases, but if you, Sir, deem it necessary to investigate 
the accuracy of the above statement, its truth can be privately 
attested to your entire satisfaction. The most valuable testi- 
monial as to the success of properly administered technical educa- 
tion is embodied in the following facts. A head steel-melter, with 
resolute determination, attended a three years’ practical evening 
course on the analysis, mixing, melting, and mechanical testing of 
crucible steel. He was sufficiently courageous and large-hearted 
to take his place in the laboratory and steel shop attached to the 
institution among subordinates and juniors. He mastered ordinary 
steel analysis, and even calculations of mixtures involving simple 
algebraic equations. On leaving he expressed the most hearty 
satisfaction at the result, remarking that he now knew exactly 
what he was doing in his melting shop, and with a most charming, 
if rough, naiveté, he presented the professor with a shilling to get 
a drink and a good cigar! Will you, Sir, urge that the employers 
of this melter and the melter himself did not get direct pecuniary 
returns from a technical course extending over three years, which 
cost them a total of three guineas’ I feel sure that you will not 
so argue, but if you do, I can —_ from personal knowledge 
that your argument is totally opp to facts. Assuming, how- 
ever, that the ‘“‘beer money” granted by the Government to this 
institution had been scattered in driblets over a large area, 
efficient and consequently costly instruction of the nature above 
exemplified would have been absolutely impossible. 

University College, Sheffield, J. O. ARNOLD. 

September 27th. 

















Sin,—The instance given by Messrs. Taylor, Taylor, and Hobson 
is no doubt rather theoretical, but there is in every mechanical 
concern in this country much room for improvement as regards 
the technical education or development of their workmen. 

We all know that many works and many first-class plants have 
been carried out by English engineers abroad ; but these works 
have been generally entrusted to the heads of departments or 
capable foremen of the respective firms, In minor cases, however, 
a firm cannot afford to send out a first-class foreman, and it is 
just in such cases that the want of capable mechanics, with a little 
Goshees outside their actual daily routine, is greatly felt. Let 
me quote an instance—the steam engine trade, portable and fixed 
engines, These are sold to London houses or agents abroad. The 
firm do not always know where these engines go—ofien in rural 
districts, where the only engineer is the local smith, in plantations, 
in small manufacturing towns, where little selection of men and 
fittings can be had. 

Accidents will happen; the engine gets spoiled during the 
voyage, or is badly erected, or badly taken care of by engineers 
who are not quite familiar with this class of machinery. Com- 
plaints reach the firm, which must send out a mechanic to see 
what is wrong. Often the mechanic returns after a few days with- 
out having been able to do much good to the engine, or has made 
matters worse. This because he has proceeded by guess, because 
he is not able to indicate an engine, or to apply a friction brake, 
and see how much work the engine does, Such oe are gene- 
rally left in the hands of foremen at the works, and simple mechanics 
have no chance of seeing how these manipulations take place. 

Professional schools are usually too poor to be converted into 
practical engineering laboratories, and rich people, even principals 
of factories, sooner leave their money to churches, hospitals, and 
other philanthropic institutions, than to the development of the 
professional schools in this direction. 

Now, I am certain it would pay an engineering firm a hundred 
times the expense if they gave a few pounds a year extra to a com- 
petent man from the technical office to teach those of the men who 
are willing to learn a few indispensable things. There are diagrams 
so characteristic that one can easily distinguish them from others, 
and can lead with a little practice to detect the cause of trouble, 
There are also a few calculations which are not above the average 
brain power of any mechanic, One or two evenings in the week 











—_ be dedicated to this Purpose, and if work is going on at 
night a special department of the establishment could be selected 
for the field of operations, where work is not carried on on that 
particular evening. This applies to engineers, stokers, &c., but 
without trying to explain to workmen things that professors them- 
selves ignore, a pe deal of teaching could be imparted also to 
men in other departments. We know little or nothing of the 
molecular changes that take place in a piece of iron under the 
hammer, but we know what kind of turning, planing, riveting, &c., 
machinery is used in the different parts of the world ; we know 
the advantages and drawbacks of the different systems, and why 
they are adopted in one country rather than in another. All these 
informations are not to be found in one book, and by conveying 
them in a concise manner to the reach of our mechanics we would 
give them a chance of widening their minds, getting more interest 
and pleasure out of their work, and perhaps give them hints for 
improvements in the machinery, in the working of it, &c. These 
lectures could be printed and sold separately to the workmen. 

If these men are called to go abroad on behalf of the firm they 
will not be surprised at what is going on in other establishments, 
and will do their repairs much quicker and better, with a great deal 
of saving to the firm in the way of travelling expenses, reputation, 
and eventual claim of damages. 

I do not care for what is done or not done in Germany, in 
Switzerland, &c. If these nations are ahead in many things, let 
us imitate them, by all means, in what is good. Bat what must be 
done in this country in every engineering establishment is to have 
permanent evening classes within the works, With this system 
not only you will keep ahead, but go abead. IMPROVER, 

September 25th, 


Sir,—Daring the whole of the discussion on the professional 
system of teaching engineering I have felt the warmest sympathy 
with your efforts to expose its utter rottenness, and heartily con- 
gratulate you on the success which Professor Arnold admits you 
haveachieved. Ave, Cwsar morituri te salutant, During the early 

riods of the discussion your adverse criticisms of the system were 

d on the assumption that whatever was taught was true, but 
what is to be said if the teachers have all this time been professors 
of false teaching? When Professor Arnold speaks of “ultra 
scientists who hold that knowledge applied is knowledge degraded,” 
he must surely be 7 of beings who have no existence except 
in his own imagination. If such do exist, the most fitting invita- 
tion to give them is the invitation of the lunatic to the fisherman, ~ 
** Come inside,” 

I am not a metallurgist, and can only discuss the scientific 
question at issue between yourself and Professor Arnold from a 
common-sense point of view. It is admitted that a very slight 
increase above 0 ‘4 per cent. of sulphur in wrought irom makes it 
hot-short, but surely Professor Arnold is not prepared to affirm 
that 0 °6 per cent. of sulphur is sufficient to effect such a mechanical 
separation of the molecules as to cause them to lose cohesion when 
the sulphur melts. When he has found out the reason why the 
addition of a little over 0 -2 per cent. of sulphur injures steel, whilst 
wrought iron is not injared until the sulphur exceeds 04 per cent., 
he will probably have found out the reason why an addition of 
more than 0-4 per cent. injures wrought iron ; certainly not before. 
At any rate, a totally different reason will have to be found for 
the cold-shortness produced by an excess of phosphorus, 

My object, however, in asking you to grant me a small space in 
your correspondence columns was not to discuss hot and cold-short- 
ness, but the iar views entertained by Professor Arnold on 
the subject of the fitting rewards of the labours of research. Ho 
states that ‘‘when men spend the best years of their lives in 
making tedious researches without pecuniary reward are con- 
fronted by the acrid sneers of a powerful scientific journal, they 
are not much encouraged to let the results go beyond their own 
students.” In other words, Professor Arnold appears to think 
that a man who, by researching, makes a discovery, ought to be 
rewarded pecuniarily, whether his discovery is or is not of com- 
mercial value. Such was not the spirit which animated old 
time researchers after truth. One cannot but feel, after care- 
fally reviewing all the features of the movement for the so- 
called advanced education, that the real aims of the promoters of 
the agitation are directed more to the providing of berths for our 
redundant ‘‘mandarin” population, than to the advancing of honest 
education. The chief aim of the modern schoolmaster seems to be 
to get as much money as possible in return for as little work as 
possible. In the days of manuscripts, and the early days of 
printing, intellectual training was only within the reach of the 
very few who had access to the libraries. Jn those days pro- 
fessors were necessary as mere agents for the transmission of 
knowledge. They were not then, nor are they now, capable of 
discharging any higher function. In these days of cheap books 
the professor isan anachronism. I have been told by an authority, 
whose credibility is beyond question, that the first professor of 
modern literature at Cambridge, at the close of his first session, 
stated to his class that, although he had conscientiously done his 
best to give them all the information in his power on the subjects 
selected for his lectures, he felt bound in honesty to tell them 
that they could have got all the information he had given them 
out of a book, which would not have cost them more that half-a- 
crown! I beg to subscribe myself in educational matters, 

September 28th. LAUDATOR TEMPORIS ACTI, 





STEAM ENGINE INDICATORS. 


Sir,—Will you grant me space to ask the makers of indicators 
to carry out an improvement which is vory much wanted? Will 
they design some method of putting on and taking off the paper 
cylinder that is better than that now in use? We have nowa 
brass cylinder, which has to be slipped on over another cylinder 
nearly as long, and a notch in the paper cylinder must come right 
over a stud in the inner cylinder. This arrangement is very bad 
and troublesome, but it is perfection compared to the system by 
which a rib on the outer cylinder has to fit a groove in the inner 
cylinder. It would be waste of space to dwell on the trouble that 
this gives—the loss of diagrams, of time, and of temper. 

What we want is some means of dropping the paper cylinder 
into place in an instant, and taking it off again with cqual ease. 
The internal cylinder, for example, might be a cage of six bars, 
over which the paper cylinder would drop ; a cross-bar on the paper 
cylinder would goautomatically into small forks on the endsof two of 
the cage bars. The paper cylinder could then be lifted off and on 
in a moment. But there must be half-a-dcezon ways in which 
indicator makers can improve the instrument if they would only 
try. SUPERINTENDENT ENGINEER, 

Leadenhall-street, September 27th. 





RECKONING THE SPEED OF TRAINS. 


Sir,—I£ Mr. Joseph Barnays—page 300—only suggested the 
idea of timing trains by the ‘‘ thumps” at the joints, some twenty- 
three years ago, I can assure him that it was then old, as it was 
not new when I first heard of it, over thirty years ago. In practice 
the idea is absolutely useless and misleading. The rails vary from 
18ft. to 60ft., and there are frequent points and crossings to upset 
the calculation. All railways are provided with mileposts, and the 
only way to reckon the speed of a train is to time exactly the 
number of seconds occupied in running a mile. 

Leicester, September 29th. CLEMENT E, StRETTON, 


(For continuation of Letters see page 322.) 








Tue total “paid up” capital invested in British 
railways at the close of last year was 1029°5 millions, of which more 
than 10 per cent. is simply nominal, consisting of additions made 
in the conversion, consolidation, or division of stocks, 
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THE JUNGFRAU RAILWAY. 
By L. BayLy. 

Mosr people are aware of the enormous popularity and 
security of the resently-introduced cog-wheel railways in 
Switzerland. To a host of minor conquests Herr Guyer- 
@eller’s undertaking comes as a worthy and closing triumph 
to this great century of engineering. 

For the benefit of those who are not familiar with the 
main facts about the route adopted, I will condense geogra- 
phical information as far as possible. After leaving the 
station at the Little Scheidegg, the line winds along at a 
gentle slope up the Kiger glacier, then pausing for a moment 
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Fig. 1 


on the edge of the 6000ft. precipice—Grindelwaldblick— 
disappears bodily under the ice, and reappears, after passing 
beneath the glacier, 3000ft. higher up—at Minch. Hence a 
new tunnel takes us to within 100ft. of the Jungfrau’s 
summit, where an electrically-worked lift completes our 
journey. 

The gradients on this line, as will be seen from the above 
diagram, vary considerably. It will be observed that the 
maximum inclime—between Station LHigergletscher and 
Kallifirn-—is about 25 per cent., or one mile in every four, 
The other sections average 124 
per cent. and 23 per cent. It 
will also be noticed that ‘ MO... - % 
horizontal stretches have been 
studiously avoided, a regular 
stress being deemed more 
healthy for the machinery than 
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the strata change, Portland cement, capable of being applied 
at a temperature of 10 deg. below zsro, being used through- 
out. The total cost of masonry is estimated at 250f. per 
metre. As already 750,000f. have been voted for this feature 
alone, 3000 metres of the tunnel will be encased, for safety’s 
sake, in masonry. 

At first it was feared that difficuliies from water might 
prove perplexing. Starting from the little Scheidegg, the 
line climbs gently up the grassy slope of the Eiger, and enters 
boldly under the body of the glacier, not to emerge till it 
reaches the Jungfrau-joch, 4000ft. higher up, from whence it 
again dives into the snow to complete its journey. Thus it 
| will be seen that it is practica'ly covered with ice the whole 
| way, and to judge from the boiling torrents which rush from 

the hearts of these icy giants, it at first would seem very 
| probable that the trip to the Jungfrau summit would be a 
| damp one at best. 
| Here, however, comes energetic consolation. The tem- 
| perature in the whole length of the tunnels is below zero, 
and water, save in the form of ice, cannot exist—unless, as 





Herr Guyer-Zeller ironically remarks, they should happen | 


to strike a boiling spring, in which case pipes will be laid to 


| conduct the water to the nearest station, where it would | 


| certainly prove useful. 
The tunnels themselves, with a maximum diameter of 
14ft., will be helped along by electric drills, actuated by 


motive power from the Lauterbrunnen valley. Experimental | 
tests in stone torn from the precipices of the Kiger or Jung- | 
frau have already taken place, and proved entirely satis- | 
The electric drill is as yet in its youth, but Herr | 


factory. 
Guyer-Zeller’s railway seems likely to give it a chance of 
coming forward. 

As mentioned above, the low temperature prevailing in the 


tunnels renders it necessary to bring all the water used for | 
| washing the drills up on trucks, in the form of ice, to be | 
| thawed by fire or electricity. Instead of being allowed to | 


| flow away, thus congealing on the walls or floors of the 
| tunnel, it will be freed of its impurities by a system of 
| syphons, and used over and over again. 
| The attacks on the Higer slope, commenced a month ago, 
| have served to bring the new explosive “ lithotrit”’ into 
| growing reputation. Contrasted with the more venerable 
| dynamite, it possesses manifest advantages in price; in the 
| fact that neither heat nor’cold can touch it; neither ham- 
mering or igniting can cause it to explode; and last, but not 
| least, in the fact that its working generates no noxious gases 
—an important consideration for men who have to tunnel 
beneath five miles of glacier. 

About 350f. per metre is estimated as the cost of the 
tunnels, the first five miles being undertaken by a Rhenish 
firm of engineers, who guarantee an advance of at least four 
metres a day. 

It is perhaps not generally known that the Peruvian 
Central Railway reaches in places a height of 4470 metres 
above the sea level, without being peotastel by tunnels. The 
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an intermittent one. | EINES STEEL 

The disposition of the rails ae 
is the same as on the other Ba 
Swiss railways. A series of 
cog-wheels, set in movement 














by electric motors, gear into a 





cogged rail of peculiar con- 
struction,shown by the annexed 
diagram, Fig.2. It is of rolled 
steel, and comes from the 
factories of the Bochumer 
Verein, in Zurich. 

According to geological researches, nearly three-quarters of 
the rock through which Herr Guyer-Zeller’s railway will 
have to pass on its way to the summit of the Jungfrau— 
13,000ft. above the sea level —consists of a brittle, half- 
crystalline jurassic formation—Malm—as remarkable for 
its resisting powers to weather, as for the ease with which it 
can be loosened by explosives. The remainder of the route 
will necessitate tunnelling through gneiss. The unvarying 
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temperature of the tunnels—always below zero—renders 
accidents from a sudden thawing of the ice amy | 
improbable, and interior brickwork can be dispensed wit 





Fig. 2 


Jungfrau line, at its highest point, only attains 4166 
metres. 


The question of weight in th2 trains that run to the 


summit has been settled as follows :—One carriage with seats | 
for 30 people, 15,000 kilos, ; one baggage-wagon for 50 people, | 
5400 kilos. ; 80 passengers, 5600 kilos., or a total of 26,000 | 


| kilos. This renders a delivery of =. = . See 
BIG" 04 


212-horse power necessary 
at the crank shaft, or in 
the case of an electric 
motor, at the motor axle. 
| Each locomotive contains 
| two motors of 125-horse 
| power apiece, working 
directly into the cog-wheel 





and greatly-varying extent of the tourist influx has to be 
| taken into consideration. 

Curiously enough the flow of water in the Liitschine at 
| Lauterbrunner, where the turbines are being set up, varies 
| directly with the number of visitors to Switzerland. In 
| other words, it is during the hottest months of the year 
| when summer drives all good people away to the mountains. 
| that the melting snows of the Bernese Oberland contribute 
most generously to the Lauterbrunner torrent. 
| The mechanical requirements for the railway are fixed at 
| 500-horse power, amply sufficient to pull a train of eighty 
| passengers up a 25 per cent. gradient at a speed of 85 kilo. 
| metres an hour. The losses in power along the line, that is, 
| between dynamo and motor, are estimated as follows :— 
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| Motor—total efficiency .. .. .. .. +e of of OF 
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Work to be done at the shaft of the turbine. 
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~-- = 424-horse power. 
as orse pow 
For the lighting of the tunnels separate wires areto be run, 


Sy Cog-rail Brake. 
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Fig. 4 
| and to guard againsf irregularities a sat of accumulators will 
| ba established at each station. 
| The actual utility and probable popularity of such a vast 
| undertaking being, in spite of all, open to doubt, it has been 
| decided not to draw the power-limit too narrowly, all the 
more so because of the enormous decrease in cost the greater 
the number of horse-power produced, and because of the ever- 
increasing market fr electrical power in fast-growing tourist 
| resorts like Wengen and Lauterbrunner. 
| Asit seems likely that many people, not caring to make 
| the entire ascent, will patronise the railway only as far as the 
| first and second stations, between which, as a result, the 
| train traffic will have to be increased, an allowance of power 
| for four trains ascending simultaneously has been made, 
| This brings the total horse-power required at the turbine 
shaft or shafts up to 2130. 
| The aqueducts destined to receive the enormous body of 
| water necessary are divided into two portions, the second 
half being made stronger than the first, on account of the 
| increase of pressure. The first half is 690 metres in length, 
the second 625 metres, making a total length of 1315 metres ; 
| the total fall being 40°5 metres. The turbines are four in 
| number—two of 500-horse power each, and two smaller ones, 
| as exciters for the dynamos, of 25-horse power each. Both 
| the larger ones work horizontally, and are constructed on 
| Girard’s system. The following are the technical data of the 
| whole installation : — Effective fall of water, 35:0 metres; 
| volume of water per second, 1430 litres; guaranteed horse- 
| power, 500. The cost of the installation may be reckoned as 


| follows :— 
| Francs, 


Groundwork foundations .. 19,000 
Aqueducts—Section 1 147,500 
Aqueducts— Section 2 -. 107,800 
Turbines and dynamos - 230,000 
Bundries.. .. .. « 55,000 

Total . . 558,800 


The electricians have, almost without exception, recom- 








gearing. 
| The rails are made of 











cast steel, anda brake of 
peculiar construction, 
worked by a lever from 
the interior of the carriage, 
grips the central cog-rail 
and slows the descent 
when necessary. The 
usual brake applied to the 











rim of the cog-wheel itself 
has here been discarded 

as expensive and unsatis- 
factory. A diagram of the 
| new form of brake is given 
| in Fig. 4, 

The ordinary side rails 
|are by Herr Stumm, of 
| Neunkirche, the cog rails 
| from the factory of L. von 
| Roll. The incline of the 
| line varies considerably. 
| The maximum inclination 
lis attained between the 
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| firstand second stations— wae 








| Higergletscher and Grin- —— 
| delwald-gallerie — where it 
| reaches 25 per cent., or one 
mile in every four. 
stations is as follows :—Scheidegg Station, 14 per cent. ; 


throughout the greater length of the line. | Eigergletscher, 7 per cent. ; Grindelwald-gallerie, 124 per cent. 
Here there steps in an interesting question respecting the | The power which is destined to propel the locomotives of the 


possibility of the geological strata shifting with regard to each | 
other, and thus altering the level of the line in places. To | 
obviate this ths tunnel will be lined with masonry wherever 


Jungfrau Railway is less interesting when regarded from the 
hydraulic than from the electrical standpoint. In every 
question of supplying power fora Swiss railway, the important 


The actual inclination at the several | 


Fig. 5 
mended alternating currents, as working more economically 
for long distances. Two alternate current dynamos are 
coupled direct to the shafts of the two larger turbines, of 
7000 volts E.M.F. each. The two smaller turbines work the 
continuous current exciters, which, I have already men- 


tioned, are of 25-horse power each. 
From the station at Lauterbrunner, the conductors lead 
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JUNGFRAU RAILWAY 








SITE O- THE FIRST STATION, 





EIGERGLETSCHER 





GRINDELWALDBLICK 











WORK ON SECOND SECTION 





a>ross the slopas of Wengen to the swation at ‘the Scheidegg, | 


where the transformers reduce the electromotive force down 
to 500 volts, the originally-planned 700-volt lines not having 
appeared sufficiently safe to the Railway Committee. As 
has been already stated, the maximum number of trains 


following one another along the line is reckoned at four. As | 


there is only a single line of rails, the trains will be obliged 
to cross one another at the third station—Méinchjoch— 
where the authorities propose a twenty-minutes’ delay, as 
much for the purpose of admiring the view as for resting the 
passengers after the long hour and a quarter's climb through 
darkness. I give a diagram, Fig. 5, of the electric locomotive, 
— ga powerful yet made on any cog-wheel railway in the 
orld, 

It is from the Swiss Locomotivfabrik, and is constructed 
to carry two electro-motors of 150-horse power each, whose 
power is transmitted to the driving shafts by cog-gearing. 
The whole is made of cast steel, with the exception of the 
aoe shafts, which are composed of a bronze-aluminium 

oy. 

The engines are fitted with an automatic electric brake, 
constructed somewhat on the system of the well-known safety 
plug. When the current for come reason or other becomes 
too strong, and when, as a result, the motors revolve too 
rapidly, the “brake” steps into action and reduces the 
current down to reasonable proportions. There is also a 
second brake, working by hand and acting on the cogged 
ane wheels, and a third one—the one already described— 
worked by a heavy lever, and acting on the central rail itself. 


| 


| 

















ViEW LOOKING BACKWARD FROM FIRST, SECTION 


The hydraulic and electrical works have been partly | size to cut through an inch of wrought iron at 45 deg. would 
With cast iron and clay and 


undertaken by Reiter and Co., by Escher and Wyss, and by | be over 1800 foot-seconds. ron a 
Brown, Boveri and Co. The Oerlikon factory has eupplied | the three or four repeated blows everything is so greatly 
the dynamos, the Bern Iron Foundry the trucks and carriage | altered that there is little more to be said than that the effect 
frames. | is remarkable and unexpected. 


} 
PERFORATION OF IRON PLATE BY CLAY PLUG. | 


A currovs illustration of the power of light matter to| A BOILER explosion, resulting in two men being killed and 


perforate more substantial substances when driven at a high | two others seriously injured, occurred at Devonport dock yard on 
velocity occurred in the Royal Arsenal a few days ago. | Thursday, the 23rd ult, The accident happened in connection with 
Ia the course of experiments on firing gas in mines, con- | the extension of No. 1 jetty, which is being carried out by Messrs. 


2 Sy = | Hill and Co., of Stonehouse, so as to provide better berthing 
ducted by Captain Cooper Key, R A., under the Home-office, |. oommodation for large vessels. A loud report was heard all 


® special gun is employed to do duty for a bore hole with a | over the dockyard, and it was found that a boiler used for work- 
charge of high explosive, and pressed cylinders of raw dry | ing a powerful crane had exploded, and that several workmen 
clay 3in. long and 1fin. in diameter are used to represent | were injared. The explosion shattered the contractors’ office on 
tamping. These “shots” are made to act in various mixtures | the jetty, and one portion of the boiler, weighing nesrly half a 
of air, coal dust, gas, &2., and to stop the course of plug, &s., | ton, was carried high into the air and fell on No, 2 jetty, a 
eventually a cast iron target plate lin. thick was placed 25ft, | distance of fully 150 yardsaway. The crown of the boiler was carried 
in front, at an angle of 45 deg., in order to break up every- | eighty yards, and fell on the staff-captain’s jetty, close to where 
thing into dust and throw it upwards. After three or four several of the contractors’ workmen were standing. Other 
shots with this arrangement the clay plug, weighing 7} 0z., Peed Pars po anon pete Rec sc = = —— — 
SS inch or plate, -— = aro! made a by Admiralty oificials quite recently, and although it was 

een steadily extended since. The familiar tallow candle | ca :tified to be in a proper condition, no use had been made 
passing through a door must hide its head before a 7} 0z. | of it from that time until last Thursday week, owing to the 
plug of clay perforating an iron plate an inch thick at an | injector having been under repair. The injector was fitted and 
angle of 45 deg. Doubtless the velocity must be tremendous. steam was being got up for the first time when the explosion 
The calculated velocity for a hard cylinder of this weight and 




















occurred 
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LETTERS TO THE EDITOR. 
(Continued from page 319.) 


THE TRADE OF THE BRITISH EMPIRE. 


Sm,—Whether the nature of the new future which has been 
forecast for the trade of our Colonies will ever become an actual 
fact can only be proved by the lapse of time. It is sufficient if 
our economists and- manufacturers thoroughly understand the 
present condition of affairs. 

The exigencies of the present competitive and unsatisfactory 
state of trade cannot possibly be banished by a stroke of the pen, 
by the establishment of a revised customs tariff as between the 
Colonies and foreign countries. There are economic factors in- 
volved which cannot possibly be removed by any fiscal adminis- 
tration. They are by no means arbitrary influences. They are 
conditions brought about by the occurrence of natural advantages, 
such as geographical position, the cheapness of food and labour, 
the facilities of transport, and other items equally inflaential. 

The first and most unpalatable fact that has to be faced is the 
disproportion existing between the exports from Great Britain to 
the Colonies and those from continental countries. This may be 
regarded as a question which is scarcely touched by fiscal con- 
ditions. It rests almost wholly in the hands of the manufacturers 
of Great Britain themselves. The reasons of failure can easily be 
ascertained—in fact, their repetition has become wearisome. Ii 
must not be for a moment, however, imagined that all these 
anomalies and disparities will disappear when a new fiscal régime is 
introduced, 

So far as recent years are concerned, there are but few instances, 
it is to be feared, where the value volume of our exports to the 
more important colonial markets have shown any considerable 
advance, Batween 1890 and 1894, for instance, in British India 
there was an average decrease of 12°9 per cont ; in African sottle- 
ments an average of 16 per cent.; in Australia the average 
depreciation has ded all others, rising to 30 per cent.; whilst 
Hong Kong reduced her d ds by 28°6 per cent. In the West 
we have fared no better, for Canada received 18 ‘9 per cent, less of 
our goods in 1894 than in 1890, 

It will be well if British manufacturers note the significance of 
these figures, for they mean much in regard to the future. In a 
few words, the tendency of the present trade of Germany and 
Belgium is to gradually oust ours from the ey countries—our 
own Colonies and dependencies—where we should be strongest. If 
it is anyone’s right to have priority there, it is surely ours. Lotus 
not attempt to argue thess deficiencies away. Between these two 
years Bolgium and Germany have, in some cases, more than 
doubled their exports to Australia, India, and Canada. Belgium 
—and to my mind she needs more watching than her neighbour, 
especially in regard to iron and steel manufactures—increased her 
custom with our Possessions in America from 2,938,000f. in 1890, 
to 6,200,0008. in 1893 ; with the British East Indies from 9,500,000f., 
to nearly 15,000,000f. Germany augmented her shipments to the 
Cape of Good Hope and Natal from 5,500,000m. in 1890, to 
10,500,000m. in 1893 ; to the British East Indies from 32,000,000m. 
in 1890, to 47,000 000m. in 1893 ; with British North America from 
15,000,000m. to 17,500,000m. Now the case appears to be plain. 

To assist us in a clearer understanding of this condition of 
things, let us inquire in what commodities these reductions are 
most noticeable. A glance through the statistical returns of 
Colonial trade reveals, that it is in iron and steel manufactures 
where our greatest failings occur. For in the years 1890 and 1894 
the figures representing the exports of iron, wrought and un- 
wrought, to various Colonial Possessions were—£1=£1000— 

British India. Australia. Natal 
1890. 1894 1890. 1894. 1890. 1894. 
£ £ £ £ £ £ 
3191 .. 1772 3442 .. 1725 1552 .. 759 370 .. 160 

Sach items as machinery, hardware and cutlery, cotton, &c., 
have suffered also considerably. Is it possible to discover the real 
cause of such momentous retrogressions ? Does it lie entirely 
with the present arrangement of the tariff, or in the ability of 
competing countries to produce more cheaply than we ourselves? 
Is it a question of arbitrary conditions, or one of natural dis- 
advantages? There can be no doubt that the wages bill of the 
continental manufacturer does not bulk so largely in the cost of 
production as in Great Britain. This may be due to geographical 
conditions or to habits of life. Bat whatever the cause, it is a 
fact, and one against which we must have a set-off. In 
addition to this preferential rates are extensively given for the 
transport of continental goods, while Government assistance is 
frequently granted to an industry in the form of a subsidy in 
order to allow foreigners to compete more profitably with their 
competitors. Moreover there are adverse circumstances even in 
our own country, and directly in favour of the foreigner, such as 
preferential freights, which tend to place our exporters at a still 
greater disadvantage. With all these obstacles and inequalities to 
face, the British manufacturer has no easy task to come out well 
at the other end, and I have previously said that to assist him in 
getting his rights the balance should by some means be regulated 
on the arrival of the goods at their destination. Yet even when 
this is accomplished as advantageously as possible, there siill 
remains the economic question, which affects very considerably the 
colonial problem, and this can only be met by our manufacturers 
adapting themselves completely to colonial requirements by pro- 
ducing the same quality articles more cheaply, or by producing a 
good article, but which will not need replenishing at a much 
earlier date. Small expenditure and frequent is apparently 
chosen before high cost and a long-lived article. I£ this is really 
so, and in many directions such a movement is asserted in reply to 
Mr. Chamberlain’s inquiries, and in the fatare will probably be 
—— so, the sooner we accommodate our own products to it the 

etter. 

For some years there has been considerable denunciation of our 
merchants and mauufacturers on the part of the British Consuls 
and others because of the lack of enterprise and push in extending 
the demand, and of not seeking to supply the needs of foreign 
buyers in the event of an order containing unusual requirements, 
One can scarcely believe that either of these complaints is 
sufficiently influential or widespread to cause such considerable 
depletions in our custom. There is indubitable evidence that other 
countries, our industrial equals, lose few points in this regard. 
And probably our merchants and manufacturers have become very 
conservative in their ideas, and are often averse to going out of 
old grooves, 

Reverting to the comparative facilities of different countries to 
produce, let me ask whether the conditions of manufacture for the 
production of high-class commodities at a minimum figure are 
greatly more favourable in Germany and Belgium than in England ? 
I may safely quote as authoritative Sir Lowthian Bell’s lengthy 
dissertation on the American iron trade, prepared for the special 
American volume of the Iron and Steel Institute in 1890. The 
conditions are not likely to have radically changed since it was 
written. 

Taking the iron and steel industry as an example, we may 
perhaps be guided in the general conditions of most other indus- 
tries, The comparative average cost of raw materials, as quoted 
by Sir Lowthian Bell, is as follows :—- 


Coal per ton. 
8. d. 








Canada. 
1890. 1894. 
£ 4 


Iron ore 7 ton, 
8. d. 
Germany .. .. oof owe wr ew om 
or aremng ore st 10 big: adi) Gb ae 3 
United Kingdom 5 0 oo 5 8 
When we reach the question of labour cost, continental countries 
appear to hold agreat advantage. In finished iron mills, quotes 
the same authority, the laboor per ton is placed at 123. 444. for 
Great Britain, and 83, 53d. for the Continent. Now labour is, to 
a large extent, dependent upon geographical position and the 
natural conditions of a country, and as a factor, not easily changed 





so far as its cost goes, and I think it is little to be expected that 
we shall ever become so low a wage-paying country as either 
Germany or Belgium. We may always be at a disadvan here, 
The approximate cost of a ton of pig iron in Grest Britain is given 
at 47s. 6d., against 43s, for the Continent, In regard to the 
manufacture of steel we appear to hold a more beneficent position 
than the countries of Europe. 

Nevertheless there are many points of possible economy between 
the primary product and the finished article, and it is here, I 
believe, that we must fiad our salvation. It is between these two 
—the Alpha and Omega of industry—that limitless scope is offered 
to our scientists and inventors for fulfilling the inevitable law of 
attaining the greatest good, i e., the best product with the least 
expenditure of energy and waste, ; 

ere is another point—and a very controversial one—which 
affects the price of our commodities, and one which, if we are to 
stand level with our competitors, will have to be still further con- 
sidered. I mean the question of transport. As a rule continental 
countries, as well as the United States, are far better off than we 
are in the matter of inland transport. _In certain instances this is 
no doubt due to the State aid, and considerable concessions 
would have to be granted in this drection for our manu- 
facturers to be placed on an equality with our continental 
rivals; thus we are thrown back upon the grace of 
economy in means and methods of manufacture. Imme- 
diately we enter the harbours and markets of our colonies 
and dependencies our goods are met by duties which go no way 
towards equalising the disadvantages under which our products 
have laboured before, in comparison with our competitors. In 
many cases the cost of the product is actually loaded with an 
extra disability during the voyage out. I believe that it is 
here, in the recipient lands, that our process of adjusting the 
diversity in price must commence, or at least be completed. This 
is a question which must inevitably soon receive unstinted con- 
sideration at the hands of our governmental authorities, Bat 
we have sole right, with the consent of our Colonial authorities, 
to so arrange that we shall not be ousted from these wing 
markets. I would say, ‘‘ Let Protectionists have Protection, but 
give Frese Traders Free Trade.” Thatis part of the remedy which 
can be applied on the part of the Government, but more possibly 
can be done by our manufacturers themselves, A great opportunity 
awaits England, and a wide door is opening for the extension of 
British trade, which is harassed by prohibitive tariffs and unlawfal 
preferences from without and from within. 8. H. N. 

Waterloo-place, September 28th. 


Srr,—Mr. Chamberlain’s Blue-book is very good as far as it goss, 
but something more is needed to enable a jast jadgment to be 
formed of the situation. 

We are told that our goods are too dear and too good, and that 
we have not learned how to produce cheaply enough. It seems to 
me, however, that we have been doing little else than on 
cost all along the line for many years. A point which is overlook 
always, is that we have to fight Protection. Now, in the United 
States we cannot sell cheap goods at all in the face of the Tariff, 
and only do trade because of the excellence of our goods. It must 
not be forgotten that the Free Trade question is at the root of the 
whole matter, and that we have to compete with bounty-fec trade. 
In this country the manufacturer has to fight for his own hand ; 
abroad the whole country indirectly backs him up. Taus, for 
instance, our sugar trade ha; been killed, not because we have to 
fight the German capitalist, but because we have to fight every 
taxpayer in Germany. The system under which we trade has no 
parallel in the civilised world—a fact which is continually for- 
gotten. A TRADER, 

September 29th. 


THE ACCIDENT TO THE DRURY LANE STAGE, 


Smr,—At the request of Mr. Arthur Collins, the managing 
director of the Drury-lane Theatre, I venture to encroach on your 
valuable space in order emphatically to refute the various exagge- 
rated reports still current in regard to the extent of the damage 
done to the hydraulic machinery on the occasion of the recent 
accident in connection with the production of ‘‘ White Heather.” 
No such calamity as the bursting of pipes or flooding of the stage 
** cellar” occurred, and that the various apparatus employed in the 
realistic diving scene had to be seriously brought into requisition 
can only be treated as an excellent joke, I would also take the 
opportunity of contradicting the various expressions of opinion 
which have been freely circulated as to the inadvisability and 
danger of adopting hydraulics for the working of stage mechanism, 
The more modern forms of stage appliances are distinctly safer 
than those of the stage of old, not only in their general working, 
but also as regards risk from fire. 

Having been entrusted with the investigation of the accident, 
which prevented the performance on Saturday week, I may perhaps 
be permitted to say to those professionally interested in modern 
methods and appliances, that the hydraulic machinery at Drury- 
lane Theatre comprises two large lifts or ‘‘ bridges,” each measaring 
40ft. by 7ft. 6in. super and worked by two pairs of rams in such a 
manner that they can either be raised econ rg i or on the slope. 
The accident in question took the shape of a collapse of these lifts 
whilst in a sloping position, with the result that certain parts of 
the mechanism were strained or broken. There is not the 
slightest reason, however, to assume that the construction was 
defective, and after careful research, I unfortunately found it 
necessary to say in my report to the directors on the occurrence, 
that there was evidence which seemed to indicate that the accident 
had been brought abont either by wilful negligence or malicious 
damage. 

The appliances were introduced by the late Sir Augustus Harris, 
and were brought over from Vienna, little or nothing having been 
done in this direction of stage equipment by Eaglish engineers, 
The collapse, however, in no way lessens the discernment of the 
late manager as to the introduction of modern appliances from the 
Contiaent ; in fact, the effect produced in the ‘ Lock Scene” in 
‘‘ White Heather,” makes many wonder why improved methods 
and appliances have not long ago been more generally used on the 
Eaglish stage. Now that a start has been made in the right 
direction it is to be hop2d, however, that sufficient interest will be 
shown in stage construction to prevent the necessity of sending 
abroad for machinery of this description. 

As to the repairs, which are being executed under my super- 
vision, I am glad to say that, thanks to the indefatigable efforts of 
Messrs. A. Smith and Stevens, the hydraulic engineers, the first of 
the two “bridges” is already in working order, and the second 
will soon be ready, so that what has had to be temporarily done 
a labour can again be worked by water power. That the 
play could be presented with provisional aids as early as the 
Monday following the accident is mainly due to Mr. Taylor, the 
stage machinist, and his staff of carpenters ; and, in times of con- 
tinual labour troubles, it affords me particular pleasure to notice 
the brilliant manner in which the carpenters, on the one hand, and 
the mechanics of Messrs, Smith and Stevens, under Mr. Sheyes, on 
the other, have vied to do their respective work thoroughly and 
quickly, regardless of the fatigue and inconvenience of sacccessive 
days of very long hours, Epwin 0. Sacus, 

1, Waterloo-place, Pall Mall, 8. W., 
September 28th. 


THE STRIKE AND LOCK OUT. 


Str,—I feel sure your columns will b3 freely open to those who 
desire to see this disastrous civil war brought to a prompt con- 
clusion, and both parties should be thankfal to you for the con- 
ciliatory leading article contained in your last issue, 


Many masters must often be grieved at the present moment to | ti 


see their shop labourers—and there is no more worthy and hard- 





et 


working class in this country — reduced to povert 

families suffering the greatest privations thane h - Males 
outside their control ; and fitters, turners, and all mechanics alike 
must be equally sorry to see their shopmates, who have given 
them many a lift, and done them many a good turn, suffer so 
grievously, 

These and many other like considerations should bring about a 
desire for peace on equitable terms before the winter closes in, and 
the present high price of bread is by no means an unimportant 
consideration where many children have to be provided for. Tho 
bitterness of a further prolonged straggle may outlast our time 
and the chief sufferers, the children, the mechanics and labourers 
of the future will, it is to be feared, imbibe and be taught a life. 
long hatred of the masters as the cause of all their sufferings, 

It is greatly to be regretted that many of the men’s leaders 
should so frequently refer to the employers in a way which is 
both untrue and unjust, and we must all regret that some few of 
the masters should habitually speak of the men and their leaders 
in a spirit of great bitterness. 

Each side has an equal right to dictate the terms upon which 
they will do business together, and conciliation and common sense 
are the only means by which these conflicting interests can be 
safely reconciled to their mutual advantage. 

Each side has now fully marshalled its forces for battle, and 
deserves equal credit for the courage and firmness displayed in 
what each believes to be a good and just cause, and we must not 
withhold our special admiration of the men for sticking to their 
generals with true British tenacity in spite of the serious errors in 
tactics which it must be now plainly evident to the men thess 
leaders hava made, 

The masters—very is fom AP: ge to regain a working control 
of their workshops and capital, which they believe to be in 
danger, but I am sure they will gain a more permanent security 
in the long run by present compromise and conciliation than by 
fighting to the bitter end. 

Let us take an instance in the great dock strike. It is a source 
of legitimate pride to the dock companies and to the dockers that 
the ment—entered into at the instance of the late Cardinal 
Manning—has been faithfally observed by both sides without a 
single hitch of any moment for so many years. Such an agree- 
ment is of the greatest value, as it defines the duties of each par‘y, 
and estimates would be ‘prepared, and contracts carried out under 
its auspi with a fi which has been sadly lacking of late 
years. At present all is confusion. Take, for exampie, piece 
work. The unions allow piece-work in some shops, and not in 
others; they allow it on some classes of work, and not on others; 
these distinctions being purely arbitrary, and void of law or reason, 
Take again where one trade ends its work, and another begins, an 
endless cause of dispate. 

The unions are not to blame in these matters, or at least it is 
quite as much the fault of our not having a clearly defined agree- 
ment with the men to work on. Now is the time. The masters 
will never smash the unions, and it would neither be just nor 
politic to do so, It is better to deal with a central body than with 
units, All these are not matters that can be settled arbitra- 
tion, a meeting should be called between these partie:, and I am 
confident the union leaders would be found both anxious and 
willing to come to an agreement for, say, five years, on a fair and 
equitable basis, 

A concordist or conciliator—if I may use the term—of high 
standing would be required as chairman of the meeting, which 
would arrange the main issues, leaving the details to be settled 
by sub-committees of experts. I should suggest Lord Rosebery 
as chairman, from his well-known tact and from his not being 
attached to either political party. 

The matters to be agreed upon would be— 

(1) Tae hours of work. 

(2) Wages and rates at various centres. 

(3) Overtime, outdoor, and walking money. 

(4) Class of labour to operate different tools. 

(5) Piece-work, ¢.¢., a general rule applicable to all shops 

(6) Define the work to be done by each trade, 

(7) Unionists to work in all shops with non-unionists, 

C. R. Parkes, M.1.C.E, 

East Ferry-road eagiearsiog Works, Millwall, 

London, E., September 27th. 





Sir,—As you point out, no compromise is of the slighest value 
till the termination of the dispute, but as some concessions may 
then be granted, possibly the following suggestion may be worth 
considering. The eight hours day to be granted on the following 
conditions :—(1) No union hand to raise any objection to running 
two or more machines, provided he has time to give them adequate 
attention ; (2) No objection to be raised to labour-saving machines 
of any sort ; and possibly (3) Tae master to be the sole jadge of 
who is competent to run a machine tool, &c, For his own sake 
and the salvation of his machines, no employer will run a machine 
with unskilled labour, unless such labour is absolutely capable of 
attending the machine with safety. 

‘* Apprentice’s” letter is very interesting, as it appears to give 
ons soms light on the ideas which render a strike possible. There 
are also a few points which should not go unanswered. ‘‘ As ifa 
few paid men could make 90,000 mén sacrifice their wages. . . 
I thiok, if there was such a man, he is not worthy to ba called an 
Englishman.” I quite with ‘‘ Apprentice” here. The paid 
union agitator is unworthy of the name, and such is the general 
opinion of this county. They mostly introduce such men to the 
horsepond here. Does ‘‘ Apprentice” think that all employers are 
qualifying for a lunatic asylam? A man dose not usually employ 
labour to play with it. If ‘‘ Apprentice” would care to see the 
workings of a shop where there is no trades union, let him visit 
this neighbourhood. Oar employé; have no society to fear; but 
for all that the men are contented, and as well, if not better 
treated than any men in the world, In the union centres, I am 
informed, when work is slack, the masters discharge the super- 
flaous hands. Here we have not had the last spark of human 
nature exterminated by the unions, and we consequently make 
what work we can for our men till ordera are more plentifu', Pre- 
sumably some of those responsible for the present demands are 
beginning to realise the suicidal tendency of their actions. I see 
that in some cases where the eight hours day has been granted, 
it has now been withdrawn. Last week I referred to the more 
sensible methods of obtaining reforms, such as agitation. Now, 
will anyone say that if this method had been adopted in the pre- 
sent case, at least some of the shops would not have granted it ’ 

The present demand may, for the sake of argument, be taken to 
represent a 10 per cent. rise of w For this the strike has 
lasted ten weeks, If the full demands of the leaders were granted 
to-day it would therefore take 100 weeks, say two years, to bring 
the men on strike into the same position as they would have 
occapied to-day without a strike. Will anyone say that a 
reasonabls agitation for this period would not have obtained the 
concession ofa n eight hours ~ in a considerable number of shops’! 
Then a man who prefers eight hours hard work could seek employ- 
ment in an eight hours shop, whilst he who prefers sitting nine 
hours on a vice bench, watching the chips come off, would also be 
more or less suited. As it is, if the men lose, ten years at least will 
be required to bring the country as near an eight hours day as it 
was twelve weeks ago. 

As to ‘Apprentice’s” remarks about labourers running 
machines, he does not seem to see that his argument works both 
ways. Surely itis as unfair that a man who has had the advantages 
of an apprenticeship should deprive the labourer of work that he 
is capable of doing, as that the labourer should do the work of 
skilled engineer, Further, by the nature and meaning of the terms, 
it stands to reason that if a labourer can do a certain job it cannot 
be skilled work, and an engineer in doing such a job is wasting his 
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rd the eight hours day for the last ten weeks or more, 
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ay ree ” can point out any method by which masters can 


“matically demonstrate that an eight hours day is an impossi- 
— pr the masters will be very thankful to him for the 
information. J. 8. V. Bickrorp, 

(C'ymborne, Cornwall, September 28th. 





crr,—As an ordinary workman I wish to add a few remarks on 
the question of the lock-out, and its connection with the engineers 
throughout the country. I think the employers, by making their 
workmen in the North responsible for the action of the engineers 
in London, over whom they have no control, are acting unjastly 
to them. Now, the A8.E. has a good membership, spread over a 
large area. Past history and experience teach that where a 
jarge number of people are scattered in this manner, it is neces- 
gary, in the interest of liberty, that each locality should have a 
certain amount of self-gcvernment. ‘The very existence of the 
British Empire depends on this principle. If the Government in 
London insisted on taking over the entire control of her Colonies, 
the Empire would cramble away. The same applies in a lesser 
genso to the A.S.E, It is obvious that we cannot give up local 
self-government as represented by our district committees ; and 
if the employers insist on this being done, the trade of the country 
wil be always in an unorganised condition—erery petty shop dis- 
pote will be followed by a general lock-out, which is simply mad- 
yess in the extrema. 

| do not think that your correspondent Mr. J, S. V. Bickford 
has given this view of the case due thought, or he would not put 
the blame entirely on the shoulders of the unions. He was incon- 
sistent with himself when he said that a union striking for cix 
weeks was an insane policy, and the Employers’ Federation were 
not abusing their powers in this lock-out, which, to my mind, is 
equally insane. 

Then Mr. Bickford referred to strikes against non-society men. 
Now this is a very rare occurrence. I have never known a single 
case, and do not think it would happen unless he be a notorious, 
underhard sort of man, neither res d by the men nor the 
master; and both are equally pleased to part with bim. I have 
found the best way to get a man to join our society is by a cour- 
teous, kindly bearing towards him ; then he will come of his own 
free will to join our association, which is not a tyrannical, grinding 
machine, but, on the other hand, is a society for helping our 
members when on a bed of sickness, to keep them from the poor- 
house when out of og oe eee and so reduce the poor-rate, and 
to raise them on to a higher platform of intelligence and general 
comfort for their wives and children. 

Mr. Bickford did not tell us if the men received the same con- 
ditions in hia ee as the men working in shops where they 
have the freedom belong to a union; but assuming that he 
pays the same rates, and treats his men in a proper manner, he 
must remember that he is one in a hundred that would do so. 
Hence the necestity for the union ; and, indeed, if he is the jast 
and generous employer that I give him credit for, it is possible 
that there may be some of our members working for him, he not 
knowing it, because there would not be any necessity to make any 
jabour trouble in the works, 

ONE OF THE RANK AND FILE, 

Gorton, Manchester, September 26th. 





Str,—In the opening passages of his letter in your last issue Mr. 
Bickford says, ‘‘I will answer ‘ Rex’s’ letter and questions to the 
best of my ability.” What a pity he did not carry out his inten- 
tion. His letter is a well-meant attempt to tell us his views of 
trades unions and laws of succession ; a few points too from my 
letter are taken, to serve as texts for the ventilation of his ideas, in 
a diffase and entirely disconnected way, but the main line of argu- 
ment is avoided and ignored, not for want of space either, as he 
jast writes vaguely and at large, when he might come and keep to 
the point. My letter did not once mention trades unions; it 
dealt merely with one phase of his, ¢.¢c., the dogmatic fashion in 
which he wrote of economi: laws as though they were intimate 
acquaintances, and he had a proprietary right in their application, 
It is doubtless interesting to have discursive details of bis experi- 
ences and prejadices, but for him to put them seriously forth as a 
reply to 9 few questions on economic law is rather too bad. It 
really will not do, 

My object was to protest against a modern form of fetish worship ; 
against that reverence for phrases without regard to their full signifi- 
cation, denominated by our cousins ‘‘fiapdocdle.” ‘‘Laws of 
political economy,” and such terms are uttered in an oracular tone, 
with no attempt to show their specific bearing on the casa in point, 
and the mere mention cf suc slip-shod high-sounding phrases is 
held as sufficient to secure their unquestioned recognition. Used 
in a general sense, these expressions may mean anything or 
nothiog; it is only when their distinct operation and direct 
application are shown that they become effective. To test the 
soundness or show the ursoundness of Mr. Bickford’s statement, 
that ‘‘ the laws of political economy are inflexible laws of nature,” 
linstanced a few cases, and asked him to deal with them in the 
light of his so-called natural laws. As we, however, nceds must 
have the rule before we proceed to its illustrations, I distinctly 
asked ‘‘ Will Mr. Bickford kindly formulate the law of supply and 
demand, as we have, for instance, the law for the expansion of 
gases, and will he then show how it operates on the case in point?” 

Here is the crux of the whole argument. Had he said. ‘‘ Mombo 
Jambo requires this, or forbids that,” we should ask, ‘‘ Who is the 
gentleman / what is bis authority?” Similarly I asked for the 
credentials of supply and demand and some record of its mighty 
works, These, of course, were not forthcoming. The loose and 
indeterminate forms given to it by your correspondent are far too 
protean for compression into a definition, just as the complexities 
of human life are too involved to be dismissed with a phrase, how- 
ever oracular, His task wasclear. It was to state the law, and 
then—since he declares it unchangeable and, as a law of nature, 
universal—to show it in the whole of the instances as a principle 
common to them all and dominating all. This I felt was im- 
possible, and anticipated that any attempt at explanation would 
lead to refutation—and so it was. Mark his declaration :—Taese 
laws ‘‘ cannot be set aside by any society, be it never so powerful.” 

Considerations of inherited wealth are raised. Mr. Bickford at 
once says, ‘‘ As a postulate, the State, by its laws of inheritance, 
allows a man to pass on his savings.” And again, ‘To open this 
question of inherited wealth would be to discuss the laws of 
succession, which are outside this letter.” Thus with a stroke of 
the pen he acknowledges that the State, by its laws, p!aces a vast 
question outside the operation of a law, which he previously 
declared no society could set aside. Thus he disproves his own 
stat t and tes himself. 

Again, ‘‘supply and demand,” he first stated, ‘‘are more un- 
alterable than the laws of the Medes and Persians,’ now he says 

my premise about inheritance eliminates all hereditary peers and 
monarchs.” He will find, however, in the Book of Daniel that 
King Darius was subject to the law of the Medes and Persians ; 
Since he can eliminate monarchs from his law the resemblance he 
claimed caunot exist, s0 he sgain contradicts himself. He leaves 
unnoticed the list I gave of a few of the vast changes of this 
century, and does not attempt to cay whether his comprehensive 
law was busy maintaining the statu quo or was engaged on the side 
of reform. He declines to ider monopolies, tecause he agrees 
with me that ‘union is strergth.” But his personal predilections 
are of no concern in considering questions of unvarying law. If 
these monopolies ‘‘simply alter the conditions of ‘the law” we 
Want to know how and why? How a law which prevents work- 
men increasing the price of their labour permits others to control 
the markets of the world for their own advantage, and permits 
them to corner wheat and to speculate and grow fat on the very 
means of life, 

When wa find one and the same law hostile to union of workmen 











and favourable to combinations of employers, governing the eugage- 
ment in the open market of a clerk, who must name the lowest 
salary he will take, and the call of a bishop by favour to a privileged 
appointment at a fixed income, and alco regulating the election of 
a President, we may eurely well ask for the inward principle of a 
law so varied, The fact is, these sweeping assertions are of no 
avail. Problems such 2s these call for close reasoning, not con- 
fused statements of opinion, Economic Jaws have their proper 
sphere ; but the control of the moral law is not left merely to the 
individual conscience to decid», for instance, when it will pay 
10 per cent. more or less, ‘I'ne law of the land—which is the 
average conscience of the community—is the controlling power. 
Your correspondent recognises that the Eaglish law, by its laws 
of inheritance, can foster the accumulation of wealth and the 
formation of large estates; so the French law favours the 
division of estates. Similarly, in their turn, all such measures 
as Adulteration and Weights and Measures Acts, Factory and 
Elucation Acts are limitations, imposed by the State upon the 
free action of economic law. 

Just a word or two apart from the controversy. Emerson says 
‘‘ that fear and dislike are based upon ignorance,” As Mr, Bick- 
ford, from his own words, bas never had to do with trade union 
men, this may account for his ‘‘unreasoning enmity” to the 
unions ; whilst his confessed lack of experience on the point 
permits a freshness and freedom of opinion which the limitations 
of accurate knowledge might sadly curtail. 

In conclusion, it is rather amusirg to find your correspondent 
pained that allusion should be made to enemies: in the phrase 
‘* enemies of Israel,” he is so ‘favourably disposed to the working 
man;” but when later on he writes “ of an inclination to kick a 
man into the street and all his union hands after him ;”—how 
mild compared with brutal picketing—one is reminded of the old 
couplet— 

‘** Twas all very well to dissomble your love, 
Bat why did you kick me downstairs ’” 
S:ptember 28th, REx, 





H.M.S. LEANDER. 


£ir,—I have been a subscriber to THE ENGINEER ovcr fifteen 
years, through Messrs, W. H. Smith and Sons, and it appears to 
me that your readers and subscribers have serious reasons for 
complaining at your attempt to give them the counterfeit for the 
genuine in your last issue, September 24th. In that number you 
give a photograph, taken from a model of an old two-decker, 
sixty-four guns, I should say, from the number of ports, date 
probably 1750, and coolly tell your readers that it represents the 
crack frigate Leander, launched 1813. Now this is too bad, and 
is, in my notions, a libel on Sir William Rale, the designer. I 
think a child of ten years old, if he had any nautical tastes, would 
know a two-decker cr line-of-battle chip from a frigate. It is an 
insult to me as an old sailor, You say, Sir, that the Forty 
Thieves were frigates. I say most emphatical'y that there was 
not one frigate among them. They were, ons and all, smali class 
seventy-four-gun ship, line-of-battie ships, all built by contract 
in private yards, and built so carelessly that their heavy and costly 
repairs gave them their title. I can, if necessary, furnish the 
names of over thirty of them. 

Again, I say, it is a mistake to call the Chesapeake one of the 
large American frigates. They had then but five—the Constitu- 
tion, United States, and President, of fifty-two or fifty-four guns, 
1533 tons, and the Chesapeake and Constellation, 400 tons less 
and a smaller armament. Your photograph of the Queen is, | 
believe, perfectly correct. Grorce HICHENS. 

4, Sussex-terrace, Plymouth, September 27th. 


[Our correspondents letter is in one respect of a not uncommon 
type. He has treated his own speculations as facts. Of his method 
of expression we say nothing beyond this, that it is fortunately 
very uncommen in our experience. He has evidently essumed 
that a “frigate” could only have one fighting deck, with a less 
number of guns than the Leander. Here he has gone wrong. Oar 
illustration of the Leander represents the ship that was launched 
in 1813, from the designs of Sir William Rule. It was taken from 
her model still in the possession of the present represontatives of 
the firm who built her, and our statements were throughout 
checked by the private records of the firm. Ths armament of 
that Leander consisted of thirty lorg 24-pounders on the first or 
upper deck, twenty-six carronades, 42-pounders, and two, after- 
wards four, long 24-pounders, on the second or spar deck. Total, 
at first fifty-eight, then sixty guns. These figures are all given in 
James’s Naval History. If our correspondent had only taken the 
trouble to follow up his speculations, he would also have read in 
the same work—vol. 6, pp. 144-5—that ‘‘in the disposition of their 
guns they perfectly agreed with the cut-down seventy-fours, and 
yet they wero officially registered as ‘frigates,’ but by way of 
salvo for their anomalous structure, ‘ with spar decks’ was super- 
added.” The armament of the Chesapeake consisted of twenty- 
eight long 18-pounders on the main deck, twenty carronades, 
32-pounders, and one long 18-pounder on the quarter-deck and 
forecastle ; total, forty-nine guns.—ED. E ]. 





VERTICAL OR SLOPING PIERS. 

Sir,—Between twenty and thirty years ago a discussion was 
carried on in your columns upon the merits and demerits of 
vertical and sloping-sided piers. I do not remember how the con- 
troversy, which was carried on with ability on both sides, ended. 
I think that each party retired in the full conviction that the pre- 
conceived opinion that they started with was the right one. 

Since that time much experience has been gained from the 
occurrence of actual facts, such as that while vertical piers may 
and do stand in sheltered coasts, the attempted harbours at Wick 
and Madras, built of Titanic concrete blocks, have been washed 
away by the storm-impelled waves coming across a wide stretch 
of ocean. And now the bg has come forward to add to the 
list, not by washing away, but by the gnawing of the sea at its 
vitals ; in other words, by the forceful action of storms pushing 
outwards, not inwards, the lower courses of masonry, so causing 
the upper and undamaged courses to fall seawards, not being 
hurled shorewards as in other cases. 

It is now proposed by the Tyne Commissioners to build up again 
the pier on exactly the same section, only carrying the new 
foundations down to the shaly rock which lies below it, and to 
remove the rubble on which the present pier is built at the ruined 
end. This is to be done at an estimated expenditure of £300,000 
in five years time. _ Now the question comes, Will the new pier to 
be built up from the rock with lower foundation altogether of 
concrete blocks stand the violence of North-North-Easters better 
than the present pier? The curious part of the business is, that 
the top masonry is undamaged, except that cracks took place, 
following, not preceding, the disap ce of the lower courses. 

In the deep water part of the pier where only the damage has 
taken place, the pier may be considered as a wall built into the sea, 
seeing that its height to the top of the heavy parapet—undamaged 
—exceeds its breadth. When this tall wall has a wave thrown 
against it that has gathered strength and impelled by a 
violent wind coming from the Frozsn Ocean, the upper part of the 
wave strikes the top of the wall with a leverage due to its height 
to lift up the whole mass of pier, the lower edge of it on the harbour 
side acting as the axis of compression. The material of the top 
being excellent and holding on, the first damage did not take 
place there, but took place unperceived on the outside sea face, 
well below low-water mark. @ concussion caused the pier to 
rock, and when once a rocking motion was set up, the rest of the 
damage followed, for through the crack caused by the rocking the 
water at the time the pier received the blow would follow, helping by 
itsd ards unspent hydrostatic power tomake the pier vibratestil] 
more, I will now suppose the shocks first open out the horizontal 
joints; as soon as the wave pressure recedes from it it will reel back, 














closing down upon the cracks with a spring that cpens ont tre 
vertical joints. Hydrostatic pressure is thus set up behind tke 
blocks, the harbour side of the pier remaining intact, There is 
thus no quick outlet on that side for the mixture of air and water 
—air in the form of froth—that has entered the crack. This 
mixture exerts its pressure on the back of the blocks in the sea 
face, the least line of resistance, after the wave rebounds till ihe 
next wave strikes the pier ; thus little by little the under blo:ks 
are forced out, and by the undertow carried out to sea. As 
far as 1 can learn, the underlying rubble has not given way. I 
should like to see the opinion of come of your correspondents cn 
this unsettled and disputed eubject. By so doing they may not 
only benefit the Tyne, but also the engineering profession throvgh- 
out the world. W. 8B. 
September 22nd. 





UNITED STATES PATENTS. 


Srr,—The law relating to grant of patents at present in force for 
the United States has been in existence for some twenty-five years. 
Tais law was very favourable to inventors, permitting them to 
obtain patents at any time during the life of their home or foreign 
patent, provided the invention had not been in public use in 
America for more than two years before their application for 
patent. Many inventors have therefore delayed applying for 
United States patents, and probably they still consider they 
can obtain such patents whenever they desire to do so. 

A new law, however, will come into force on the Ist of January, 
1898, according to which an inventor is debarred from obtaining a 
Usited States patent if he has applied for a patent for the same 
invention in any other country more than seven months before he 
applies for a patent in the United States. : 

Many thousands of patentees have still the right of protecting 
their inventions in the United States, but they will lose this right 
when the new law comes into operation. Patent agents who know 
their duty take care to advise their clients of this change in the 
United States patent law, but it is practically impossible for them 
to advise all those who during the past fourteen years have pro- 
tected their inventions here, and who up to the end of this year 
may still protect them in the United States. We therefore think 
it only right that public attention should be called to the 
important alteration of the conditions under which United States 
patents are shortly to be obtained. j ABEL AND IMRAY, 

Southampton-buildings, London, W.C., 

September 29th. 





PERMANENT WAY GAUGES. 


Srr,—I beg to send you enclosed a drawing of gauges for per- 
manent way inspectors. I think this form, with the two folding 
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Scele of Feet. 


steel arms, with knife-blade spring joints, to serve as a square for 
squaring joints, switches, &2., isa novelty. It has been made to- 
my order by Chas, Baker, of High Holborn. 
A. Havetock Cas, Resident Engineer, 
Port Talbot Railway and Docks Compan;>. 
September 23rd. 





PERMANENT WAY. 

Sir,—While in America lately I noticed that the joinings of the 
rails in a single line of railway were made to break joint—the fick- 
plates of the one side being opposite to the middle of the rail in 
the other. This would seem to give greater rigidity to the joint 
than when the ends of four rails come between a pair of sleepers, 
Why is it not done in this country ” 

September 29th, R, T. Ms 


THE CYCLES OF INTERNAL COMBUSTION ENGINES, 


Sir,—With regard to Mr. Wordsworth’s letter in your last issue, 
I mach regret that he thinks I have done him an injustice in the 
classification table of ‘‘ Cycles of Internal Combustion Engines,” 
published in your issue of the 3rd inst., the more so as Mr. Words- 
worth’s claim to be regarded as a “‘ pioneer in this department of 
the science” is undoubtedly well founded. I think also this fact 
may be gathered from the table, even if there should be omissions, 

With regard to Class 2, Type 3, it would be the too obvious 
endeavour of almost every inventor with any knowledge of the 
subject to clear out all the products ; there is not anything suffi- 
ciently remarkab!e in the so doing in this cycle to justify its being 
specially noted 

I think the specification referred to as omitted from Type 6— 
De Rocha’s cycle—is a provisional specification only ; and 1 have 
not generally dealt with them unless there were some special 
reason for doing so, for while the description without drawings in 
a provisional may be indefinite and ambiguous, the drawirgs and 
description of the complete, read together, can hardly be so. The 
methods of governing do not come within the scope of the article. 

J. D. Roors, 
100, Westminster Bridge-road, London, September 23rd. 





THE ATLANTIC CITY RAILWAY RUN. 


Str,—I am glad indeed that ‘‘ Heretic,” page 300, has found 
the true reason for all the wonderful speed stories which come 
from the United States—namely, the 5000ft. mile. One hundred 
and twelve miles an hour, 100, 92, and 87, are all sent over to us, but 
there is not a word of truthia any of them. Any way, they are not 
our 1760 yard miles. No official American ever claims more than 
eighty-five miles an hour for his country Surely we have engines 
in England which can run as fast as anything in the world. 

September 28th. ANOTHER HERETIC. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers : J. Armstrong, 
to the Amphitrite; and Alfred Rayner, to the Dreadnought. 
Fleet engineers: Robert Harding, to the Hecla ; David J. Gyles, 
to the Medea; Gsorge F. Laird, to the Royal Arthur; and 
William H. T. Bills, to the Inflexible. Chief engineers: George 
Ramsay, to the Rayleigh; J. M. Thompson, to the Hibernia ; 
Charles A. Moore, to the Forte; and William J. Black, to the 
Sappho. Engineers: Albert E. Tomkins, to the Porpoise ; Henry 
St. C. Baldwin, to the Cossack ; Thomas S. Guyer, to the Jackdaw ; 
William McGregor, to the Hornet ; and Thomas W. Christian, to 
the Hunter. Acting engineers: Thomas J. Dawson, to the Decoy ; 
and Vernon A, A. Ter Veen, to the Pigeon. Assistant engineer : 
Henry W. Kitching, to the Active, 





Oct. 1, 1897 


= 
ica} 
a 
A 
— 
o 
AZ 
oe 
te 
a8) 
e 


_xwaniong an, 


YyyyLu YY I 










































































| 





(67g 25nd a98 uondrusep soy) 


SUTANIONG ‘LAMUVN NVHMOIM ‘NOANIA (NV FUONLIHA ‘SUSSaIV 


SHNIONG TTIW GNOOdWOO 


SINS a CRT IT TITS TET ET 















































16 Plates Vie 
---- §O--+-- 


SALINE iM/ag 
i oe GF 
id 


Tons t7-8* 4. 


Syvey MPF 
Ekle 2 | 


8'o" 





fons 8°13°0 


We 


, AY/LOT $9 SUBD Of [/BY 
ie~---2--+--- ab maids Sega ~?,8 oa 


) 
SSE, Sepsis eS 
i 


an rigor ee a a ae 


a os ailing 


t 
e 
' 
’ 
‘ 
1 
t 
. 
! 
' 
t 
_ 
' 
4 
' 
' 
: 
' 
t 
- 
} 
i 
\ 
I 
' 
: 
’ 
: 
' 
t 
; 
: 
: 
} 
: 


awl? 


aianesmmmmcaeess AN 


Waigh? im Working Order 


yp WOr 


pvr eeee 


Aauusy? fo daz os sey 


secunimmennneel tA. Nensette acutraer pcan smas 





wal Ea ntl ahaha 


eee htas 


pacts gig 





TANK LOCOMOTIVE, INDIAN 
Mess™§ Nettlson & Co Hyde Park Locomot 


a aighaees ee ieee 


. 


FP ps! CROIISEI 




















eS ig MR RT 1 4 i a I 
Pree) ay a Ee. mens 3 
eters — ti ET] =: : ee a 


ee 


Zz 
os 
iif 


ae. 


sed 


Qo: ang ~) 
ye7% 


BP o> tec cocoa 











: 77 cai a 11 Sew 
oe eee ee tee ee 


Op Mile a wih + «aN ES accom a RU oe ~~ NR See <> Salama 


b aeléur, dia. stethick 
aaa a 





# Sa rinominem: 


- 
Ter 


S ea oe — 


ped “Cr. oF Cyin. ie Or; 
Coupled Spring fs 
16 Plates Viathich x 5 Broad ene 43a, 


Total L ene 
_..--= = -----+- 


Tons \y7-9-0. 


313° Tota! Wheel Base - 


— ——-= = nm een 
—=— SS = 
= = Fs é = 


ee mae 


. ’ 0. 
Slip of die. full for 
e+ + » Baek 


be 


ids 
ee 


| 
CRE Y 


Site: 
i 


: pete . 








exces Sate 


on em er 








“Th | 


¥ 


- 7 Rhy 


st ag 


2 Rear arms 


mages § eran rae 6 7 


& 


ea 
Se a 


Px 


ip Dams 






oa 






























Me 
abt wil 
Bachar 
“5 he hes : ' 
1 et 
~ Ser 
exit 
ae 
re ‘ eA 
. ‘ EZ a 
1 Z #: ee 
: d ; 
4 
ies ales Be 
‘ qe 4 a. f 
: 2 “ * * PB: 
: a st 
4 " oo Riedy 
rd ve 1 > 
2 
Ay ee) : 
ff "3 ‘7 | 
i ; 
ae 
‘ es 
4 
has : 
a 
. ee: : 
ar ; 
Se 
- pec bag 
z 
+ SF 
my 59 
$F pehion te) 4) 
; ’ 
a “y 3 r 
é * . be 4 : 
4 Oe 
a ae! % aa 
pe SS : . 
- = Sat 
% Pee 
re 
“ T 





















































pes vo oe 
ae 


See reetgeme corm mm 








Pe 


Se Reus 


ae 


fh > Seem 
Pa heeee™ 5+ 


ae 


flax 


Me 








Oct. 1, 1897 


THE ENGINEER 


325. 








—— 
| poREIGN AGENTS FOR SALE OF THE ENGINEER. 


.—GEROLD AnD Co., Vienna. 
Sa -KRLLY AND Wats, Lrp., Shanghai and Hong Kong. 
NCE.—BoyvEAU AND Cuevit_et, Rue de la Banque, Paris. 
BRMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TweitMEyER, Leipzic. 
ynpIA.—A- J. Compripar anv Co., Esplanade-road, and Railway Book- 
stalls, Bombay. : , 
JTALY,-Lorscuer AND Co,, 807, Corso, Rome. 
Bocca Freres, Turin. 
-—KeLty AND WatsH, Lrn Yokohama. 
al Z. P. Marvya anv Co., 14, Nikonbashi Tovi Sanchone, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
5. AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. Toompson and Co., 33, Loop-street, Capetown. 
J.C. Jura anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorvon AND GortcH, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson aNbD Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craio, J. W., Napier. 
QANADA.—MonTREAL News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
YNIIED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
3 Duane-street, New York. 
; Susscription News Co., Chicago. 
gmaITS SETTLEMENTS.—Kery axp Watrsn, Lrp., Singapore. 
(BYLON.—Wisavartna anv Co., Colombo. 
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SUBSCRIPTIONS. 


fur Excineer can be had, by order, from any newsagent in town or 
gountry, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) £0 14s. 64d. 
Yearly (including two double numbers) .. £1 9s. Od. 


fferedit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tur Enorneer is registered for transmission abroad. 


Acomplete set of Tur EnorIneer can be had on application. 


Jn consequence of the reduction of postage on newspapers, to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
geriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
yeceive Tue Encrneer weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 
Taw Parer Copres— 
Half-yearly .. 
mearly .. .. 

Taick Parer Corirrs— 
Half-yearly .. .. 2 oo 
Yearly .. 


£0 18s. 
£1 16s. 


0d. 
Od. 


8d. 
6d. 


£1 Os. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-otiice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary ’ and “ special” 
positions will be sent on application. 
Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
‘the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 
Udtters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. Sydney White ; all other 
ters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICE. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
A through whom the paper is obtained. Such inconvenience, 
Y suffered, can be pines ng by obtaining the paper direct from 

Ce. 


** With this week's niimber 28 issued as a Supplement a Four-page 
Working Drawing of a Tank Locomotive, Indian State Rail- 
ways, Every copy as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
thould they not receive it. Price 6d, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended fer insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith.’ No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Tue R. E. Co. (Romiley).—The use of a piston closing by covering, and 
opening by uncovering the admission, or air inlet, and exhaust ports 
formed in the cylinder walls, is old, and there is more than one 

atent specification not now in force describing such a construction. 
Nevertheless, there may be some details connected with the piston 
and ports, patents for which may be still in force. 

R. N. (Glasgow).—Whether you will get a better result or not by 
heating the air in a gas engine depenas altogether on how the air is 
heated. The question is one that cannot be usefully answered in this 
column. Broadly, however, we may say that to admit hot air instead 
of cold air to a gas engine cylinder would not give you any advantage ; 
but raising the temperature of the air after admission by compression, 
is quite another matter, and is the foundation of more than one 
patent. 








MEETING NEXT WEEK. 


Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, October 2nd, at 7 p.m.: Ninth montly meeticg at Cannon- 
street Hotel, E.C. Paper, ‘‘My Experience of Engineering in the West 
Indies,’ by Mr. James J. Pike. 
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THE STRIKE AND LOCK-OUT. 


Last week a correspondent of the Times supplied to 
that journal particulars of an interview which he had 
had with an American engineer visiting this country. 
The name of the American was not given; we have some 
reason to think that he is Mr. Carnegie. The question of 
name is, however, of small importance. He had nothing 
to say that is not a matter of common knowledge to 
most, if not all, engineers in this country. But our con- 
temporary has done well in supplying in this way instruc- 
tion to the general public as to the conditions under 
which mechanical engineering is practised in the United 
States. Mr. John Burns has been made very angry, 
which is in itself not undesirable, perhaps, and has written 
a long letter to the Times in reply. It is a very clever 
letter, and the author of it has every reason to be satis- 
fied with it. But it contains nothing which will help to 
break up the Federation of Employers, or hasten the end 
of the war. In substance Mr. Burns admits that in the 
United States men work longer hours, and drive more 
machines than they do in Great Britain ; but then they 
receive much larger wages. After all the real question 
for the employers is left untouched. It is this: What 
proportion of the whole cost of, say, a thousand sewing 
machines, or fifty steam engines, or a score of lathes is 
represented by wages in the United States, and what is 
the proportion for the same work in this country? For 
the men the question takes a somewhat different shape. 
They will ask what is the comparative value of five dollars 
in the United States and one sovereign in Great Britain ? 
and how many men are employed in a given shop in the 
United States as compared with those in a similar shop 
on similar work here? Unless facts are as deceptive as 
figures, it will be found that each man in the United 
States turns out a great deal more work than each man 
does here. The importance of this fact seems to have 
been overlooked by Mr. Burns. His main contention is 
that capitalists in this country manage their affairs so 
badly that they are unable to concede the eight hours to 
the men; and that if they are compelled to give the 
eight hours day they will so remodel their shops and 
their arrangements that they will be richer instead of 
poorer. There is no reason to doubt that Mr. Burns is 
right to a certain extent, and that much laxity prevails 
in many shops. But we fail to see that a change to the 
American system would work quite in the way that 
Mr. Burns would like. A principal argument upheld in 
favour of the eight hour day by not a few Trade Union 
speakers is, that its adoption would render the employ- 
ment of more hands essential. The remodelling of 
English workshops on the American system, as appa- 
rently advocated by Mr. Burns, would obviously have 
just the contrary effect—increasing machine work and 
diminishing the demand for manual labour. 

Another noteworthy contribution to the literature of 
the subject, is the very remarkable Report which has 
been issued by the leaders of the Steam Engine Makers’ 
Society. It has been publicly stated over and over again 
that the Amalgamated Engineers’ Society is insolvent ; 
partly it would seem because it has been worked on an 
unsound financial basis, and partly because ita benefit 
funds have been used for strikes. No adequate actuarial 
reply has ever been made to this assertion, the state- 
ments of Mr. Barnes and others only amounting to this: 
that the money is the property of the Society, that very 
large benefits have been paid, and that it is easy to raise 
all the further funds that may be needed by levies. 
Nothing, of course, can be more unsatisfactory. Now 
the Steam Engine Makers’ Society is a union recognised 
by, and, in a way, afliliated with the Amalgamated 
Engineers. The Amalgamated Engineers want the 
steam engine makers to help the non-unionists with 
money. The report of the Executive Committee of the 
Steam Engine Makers’ Society deals with the request, 
and criticises in very severe terms the action in general of 
the London members who have taken part in the eight 
hours movement without consulting the country 
members. The admissions made in this report are 
extremely frank and instructive. Take the following 
passage for example :—‘‘ Much is made about the eight 





hours, and had it been a fair fight with all cognate trades 
acting together, everyone would have gone heart and soul 
for it. But who that has followed the history of our 
trade for the past twelve months but will say there was 
to be a fight on something, and as the machine question 
had to be dropped so suddenly, the eight hours question 
could take its place? Had nothing occurred previously 
the London men might have struck for the eight hours, 
but there would not have been an extended lock-out 
elsewhere on that account. It was previous acts that 
forced the federation of employers outside the 
three shipping rivers, for which hundreds of our 
members are now paying the penalty.” It is im- 
possible not to approve the policy embodied in 
the following passage: ‘“‘We are holding firmly to 
the funds, and intend to have some left when others 
have wasted their substance. We have great respon- 
sibilities to those who in the past have attempted to 
make a provision for sickness, old age, and the cycle of 
bad trade that comes with such unerring regularity. 
These members will want this after the trouble is over, 
and we are doing our best to preserve it, and with fair 
prospects of success.” This is in effect the reply of the 
Society to the demand of the Amalgamated Engineers 
for aid for the non-society men on strike: ‘‘ London is 
reported to have five and a-half millions of a population, 
yet with all the demonstrations, long speeches, and such 
a cause as they say is at issue, sufficient subscriptions 
cannot be raised in public to pay 550 non-unionists, but 
you are asked to assist in levying blackmail to keep 
them, and also provide for yourselves.” It does not 
appear that Mr. Barnes and his fellow-leaders are univer- 
sally popular; or that his extremely lax views as to the 
use that may be made of pension and sick funds meet 
with the unqualified approval of other Union leaders. 

Much is being said about arbitration ; but it is very 
difficult to see what an arbitration could do. If there 
were a multitude of vexed questions to be settled it is 
possible that some good might be effected by the inter- 
ference let us say of the Board of Trade; but there is 
nothing of the kind, the issues are simple to the last 
degree. The masters ought to know their own business, 
and they say that they cannot carry on trade with a 
shorter day than nine hours. Firms that have tried have 
failed. In effect, the leaders of the men say that this is not 
true, and that an eight hours day will answer every pur- 
pose. There is no possible place for arbitration here. The 
arbitrator cannot prove to the masters that an eight hours 
day is sufficient, nor that a nine hours day is none too 
long. He might collect evidence for a month and be no 
nearer true wisdom at the end. Arbitration hasits limits 
as well as its uses. No-one who has supported it appears 
to be able to state a case for arbitration which will satisfy 
all parties, cover the whole ground, and raise questions 
which can be satisfactorily answered by any individual. 
We are far, however, from saying that something may not 
ultimately be done in this direction which will be of value. 
A correspondent makes, this week, a very useful sugges- 
tion. It is that a conference should be held, and some 
dispassionate and competent outsider appointed as chair- 
man, and that at this conference definite regulations 
should be drawn up which would hold good, say, for five 
years. We have to think of what will take place when the 
strike is over and work has been resumed. It may be 
next week, or next year. Both sides will, if they are 
wise, take precautions to prevent another war; and this 
can best be done by framing and signing a proper treaty 
of peace. Much of the worry and vexation that has 
hitherto existed is due to the lack of all system on the 
part of the union officials. Definite rules should be 
drawn up and accepted as to overtime, machine working, 
and the relations between different unions for each 
district. There ought to be no difficulty about this. It 
is also highly desirable that the voting powers of the 
older members of a union should be strengthened, 
which might easily be effected by giving extra votes for 
long membership. In this way the men who have families 
would not be, as now, outvoted by the younger and 
more turbulent members without family ties or responsi- 
bilities. A dozen ways in which the relations of labour 
and capital might be improved suggest themselves, and 
that while the unions on the one side and the employers 
on the other would retain a very full measure of liberty 
of action. For the present, however, all this is prema- 
ture. As a rule it is impossible for outsiders to attempt 
to establish a peace between contending bodies until 
one side has been thoroughly beaten and admits that it 
has had enough fighting. We can only express the 
hope that that desirable day is not far distant. 


THE MAIDSTONE EPIDEMIC. 


Every day the roll of victims to the typhoid bacillus 
lengthens, and we have to fix the responsibility and 
inculcate the lesson so ruthlessly taught by Nature, on 
the offending authorities, and through them to endeavour, 
however hopelessly, to stir the ‘‘ sanitary conscience ” of 
innumerable Bumbledoms. From an article appearing 
in the Pall Mall Gazette of the 28th inst., we learn that 
that part of the town which is supplied by the springs in 
the district of West Farleigh at Tutsham, alone is suffer- 
ing from the plague. One source is an open pool 20ft. in 
diameter, protected by a simple paling, and is used as a 
watercress bed. The other source is a surface spring in 
an open field, and unprotected save for a small brick 
chamber closed with a stone slab. What shall be said of 
a system and of officials, who, possessing modern know- 
ledge of sanitary laws, have allowed a helpless population 
to draw their drinking water from such sources? The 
Public Health Act of 1890 must be a dead letter. 

It is common knowledge that all over the country the 
Actsare evaded. Often the Sanitary Authorities are com- 
posed of men whose interest clashes with their duty. To 
emphasice and illustrate this indictment we will instance 
but a few facts within our own knowledge. There is a 
small town some twenty miles only from the metropolis 
through which there runs a little stream behind the 
houses in the main street; these houses draw their 
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water supply from surface wells. The stream is, of 
course, an open sewer, for the privies are built close to 
it. Typhoid has broken out at one of the houses, and 
then at another. The sanitary inspector is continually 
‘“moved” by the doctors, and the Sanitary Authority by 
the inspector. Nothing is done. Why does not someone 
report the case to the Local Government Board ? 

From a large agricultural town in Westmoreland the 
sewage is carried in a main sewer by the river bank to a 
point a mile further down the river, and there discharged 
in a stinking mass over a few acres of meadow abutting 
on the river, and a few feet above the stream, when in 
flood. The landis never ploughed, and the point of influx 
remains unchanged ; of course the soil is sodden with 
filth, and the river polluted for the townships below. 
Again, why is the Local Government Board not notified ? 
If, as a stranger, one inquires why these things are allowed 
to be? the reply comes, ‘“‘ The expense of sanitation is so 
great ;"’ or, ‘‘ My friend has vested rights, and we cannot 
move in this matter without offending him.” The Local 
Government Board was called into existence to enforce 
the law in spite of these local obstacles. They have the 
power and use it promptly if anyone tells them of the 
case. The Board can’t be expected to find out these 
things. Lozal authorities have shown themselves un- 
trustworthy. Surely it is time that the fact was more 
clearly appreciated than it appears to be, that any indi- 
vidual may set the Local Government Board in motion, 
if he will only take the trouble to write a statement of 
the facts. 

Surely there can be little excuse in Maidstone for using 
surface wells—a town that stands on chalky downs, from 
which may be drawn a boundless supply of water, almost 
impossible to contaminate, at least at the source. One 
case affected with unrecognised typhoid would be enough 
to infect the whole water supply derived from such sur- 
face springs. If they must be used, the source should be 
protected by an impregnable fence, at no point less than 
50ft. from the water, which should be received into a 
bricked basin, sunk as low as possible into the earth, and 
lined with an impenetrable layer of concrete, and 
covered by a water-tight door. This has not been done 
on account of the expense, and Maidstone has 900 
persons laid low, and the deaths only just commencing, 
for it is in the next two weeks that we shall read of 
100 deaths or more. 

The Maidstone Local Board are condemned, and justly 
so, for their criminal parsimony in neglecting to have 
the water analysed more than once a quarter, again on 
account of the expense—£40 a year. The amount of 
nitrogenous material, and the number of organisms 
present in samples of water are excellent gauges of the 
purity of the supply, for they indicate that the water is 
or is not subject to contamination by decaying organic 
matter. The efficiency of filtration, when the intake 
above the filter is compared with the outflow, is also by 
this means assessed at its proper value. In the case of 
typhoid infection of water, is must be remembered that 
the dejecta from a single case, as has too often been 
shown, can infect a whole population ; although analysis 
may beunable to detect any excessive nitrogenous pollution. 
It may again be repeated with advantage that typhoid 
is a specific fever caused by a distinct bacillus well recog- 
nised and conforming to all the requirements of the 
bacteriologist in search of a vera causa of the disease. 
Unless a colony of such bacilli reach the food or water 
supply of the people they cannot suffer from typhoid. 
The ways in which a water supply is contaminated are by 
percolation of the dejecta from a typhoid patient through 
fissures in the eartb, through which they are washed into 
the water by rain; by direct contamination; by carriage 
and deposit of the bacillus by insects; by wind and rain. 
The two latter methods are merely of academical interest. 

The difficulties which the bacteriologists encounter in 
finding the bacillus in water are enormous, as they can 
but examine a very small fraction of the whole, and the 
organisms are very widely distributed throughout the 
mass; it has, however, been detected on a few occasions. 
In water the bacillus does not multiply, but long main- 
tains its vitality, even at very low temperature. Against 
so insidious an enemy our measures must be prophy- 
lactic; the attempt to destroy him after he has reached 
the water is doomed to failure. Numberless epidemics 
have shown that we are only safe when it is impossible 
for him to reach our rivers and streams alive. Therefore 
when we have him in our power he must be killed by 
strong disinfectants, acting for some time, before he is 
once more allowed to percolate into the earth or to reach 
our rivers and streams. 

It is unnecessary to point out that the Tutsham wells 
have been exposed to the hop-pickers, the filthy emigrants 
from London’s worst slums. Filtration is a broken reed 
to lean on to protect us from the deadly bacillus typhosis. 
There is a loophole for his escape through the meshes of 
the analyst’s web. Pure water, and its corollary good 
health, can be only insured by the most rigid examination 
and protection of the sources of supply. 


COMPULSORY “ BENEFIT.” 

One would probably not be far wrong in describing 
Switzerland as the laboratory of Political Science. In 
the present asin the past not a few important political 
and socialistic problems have been put to the test of 
practical experience in one or all of the Swiss Cantons. 
Such an experiment, and one which will appeal strongly 
to all thoughtful Englishmen at the present moment, 
was only recently brought to aconclusion. In that it, 
although promising so much, was unsuccessful, there is 
not a little to regret and a great deal to learn. Human 
nature “taken i’ the lump” is much the same all the 
world over, and there is every reason to believe therefore 
that from a failure in Switzerland it may fairly be 
deduced that in Great Britain the same experiment would 
meet with no greater success. This we are led to say 
by the impression that many people in this country are 
revolving a benefit scheme which would resemble in a 
large measure that which we are about to describe, but 








which, after a trial extending over more than twelve 
months, was accounted a failure, and finally abandoned. 

The object of the measure was to insist on the in- 
surance of workmen against non-employment. It was 
promoted by the Municipal Council of St. Gall, and 
was passed into law in 1895 by the Cantonal Assembly. 
This law empowered the Municipal Council of St. Gall to 
compel every workman within its jurisdiction, whose 
earnings did no$ exceed five franes per day, to insure 
himself against periods of non-employment. This mere 
shadow or outline of the scheme strikes one as admirable, 
and in its details it sesms no less perfect. The rate of 
insurance for those earning only three francs a day was 
15 centimes per week ; for those earning four francs per 
day it was 20 centimes per week, and 30 centimes per 
week was demanded from those whose rate of wages was 
five francs per diem. The levy therefore was very light, 
being only 3 of a per cent. for the first two cases, and 
1 per cent. for the last case; or, to put it in another way, 
the maximum rate was 3d. from a man earning 25s. per 
week. We have supposed that the artisan was doing six 
full days’ work per week, as we believe half-holidays are 
not observed in Switzerland. For these small sums the 
contributors, provided they had already paid for three 
months, were entitled to benefit when out of employ- 
ment at the following rates: — For the first class, 
1f. 80c.; for the second, 2f.; and for the third, 2f. 40c. 
per day for a total period not exceeding sixty days per 
annum. A safeguarding clause of considerable moment 
was also included. It was to the effect that relief was to 
be refused to those persona'ly responsible, for non- 
employment, whether on account of a strike or non 
acceptance of work without a good reason. It will be 
seen from this rough outline that the scheme resembled 
to a certain extent that proposed by Col. Dyer, and 
refused with some contempt by the men. It is a scheme 
which undoubtedly ‘‘ moves towards peace.” It would 
seem to be a law which should meet the wishes of a 
thrifty people. It provides with perfect fairness for the 
vicissitudes of a workman’s occupation. The indolent is 
prevented from preying upon the industrious, and the 
latter in his turn is not likely to be called upon to pay, 
when all is considered, any very great sum; as pre- 
sumably wages exceeding 30 francs per week can be 
earned in Switzerland, and when he has passed that 
limit no further subscription is required. On the other 
hand, the class of work which is not worth more than 
some 20 to 25 francs per week, is the most subject to 
sudden changes and periods of depression, and therefore 
the small wage earner would probably use up at least all 
that he subscribes. Beside these reasons, which would 
seem to point to the successful issue of the experiment, it 
is of interest to place the considerations which caused the 
Council to abolish the law. The reasons were given as 
follows :—-‘‘ The law is most reluctantly complied with. 
The premiums are irregularly paid. Endeavours are con- 
stantly made to obtain relief during the maximum term 
allowed. It discourages the desire for employment. 
Those belonging to non-striking guilds are strongly 
opposed to insurance, as also those who by skill earn 
more than the average rate of wages. The Council, 
therefore, were of opinion that such a system can only 
prosper if the skilled and non-strikers are prepared to 
assist those differently situated—that is to say, if the 
intelligent and industrious will pay for the indolent and 
inefficient. From July 1st, 1895, to June 30th, 1896, the 
receipts from premiums amounted to 21,674f. (£867), the 
relief allowed during the same period to 23,504f. (£940), 
showing a deficit of 1830f. (£73), besides the sum of 
5618f. (£229), expended by the municipality in the 
administration of the funds.” 

We extract this statement from a report by Mr. H. C. 
Lowther. Comment uponit is almost useless. The first 
three reasons were to be fully anticipated. The fourth 
is rather remarkable, and somewhat incomprehensible. 
Not only could its effect extend over but a limited period, 
but the result of idleness was a bare living income, so 
that the lot of the artisan out of work was not enviable. 
Furthermore, the efficient enforcement of the safe-guard- 
ing clause should have frustrated any attempt to obtain 
benefit unfairly. The last clause we confess we do not 
understand. Why the non-striking guilds and those 
workmen whose skill had placed them entirely outside 
the law should be opposed to it we fail to see. Only two 
indifferent reasons present themselves. For the former 
it is possible that the membership of these guilds was 
reduced by the new benefit society, and for the latter 
that the skilled workmen felt that they were spending 
money in the form of rates and taxes for which they got 
absolutely no return. These points we must leave to 
the consideration of our readers. 

Finally, however, attention should be called to the 
statement of accounts. Is it possible that the expenses 
of the administration of the fund were of more effect in 
influencing the Council than all the “reasons” put 
together ? 

WIRE-DRAWN STEAM. 

AT one time it was believed that the benefits to be 
derived from working with a throttle valve nearly shut 
were equal to those to be obtained frcm working an engine 
expansively. In Mr. Marray’s ‘“ Treatise on the Marine 
Iingine,” published in 1858, we have particulars of a trial 
made with an engine of 400-horse power nominal. To 
settle the question, this engine was worked with a boiler 
pressure of 8b. at the maximum rate of expansion, the 
steam being cut off by a cam on the paddle shaft. The 
engine used 10°87 cubic feet of steam ‘‘ of atmospheric 
pressure” per indicated horse-power per minute. The 
expansion valve was then put out of gear and the engine 
worked by the throttle valve at the same speed and 
power, and used 14°72 cubic feet per horse-power 
per minute. From this it was argued with considerable 
propriety that it was very much ketter to work expan- 
sively than with a throttle valve. From the figures given 
we find that in the first experiment the engines used 
about 211b. of steam per horse per hour, which was a 
result so good that we doubt the accuracy of the observa- 
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tion. In the second case the engine used 83:5 1b. ne. 
horse per hour, a result, again, so excellent that we Sarg 
tate to accept the figures as correct. Indeed, there “h 
reason to believe that the figures given are based " 
nothing more than the volumes swept out by the idee 
during the period of admission in the two cases pa i 
no way represent the real consumption of steam : fed mn 
those days cylinder condensation was held to be wi. 
existent, or very small. Had not James Watt's separate 
condenser got 1id of it? The trials were made mi: 
believe, by the Admiralty, and were regarded as peel, 
sive against the principle of throttling. A few ex periments 
have been made in the same direction in more recent 
times, but it goes without saying that expansion has always 
won in a competitive trial—at least, in go far ag 
stationary and marine engines are concerned. The 
drivers of locomotives are by no means of one mind on 
the point ; and it is certain that some of the most econo. 
mical drivers on our great main lines never run with a 
wide-open regulator—the reason why has been incident. 
ally set forth by Mr. Deeley in our impression for Septem. 
ber 10th. The locomotive engine is a composite ang 
peculiar machine, however, and statements hold good 
concerning it which are not necessarily true, or nogrly 
true, of any other type of steam engine. Apart from ai] 
this, however, and fully recognising, as we do, the 
superlative advantages of working steam expansively, we 
may still say that we think the last word has not yet 
been heard about wire-drawing; and the questions 
involved are so interesting that they deserve a little con. 
sideration. 

Within the last year or two it has become the practice 
to raise steam to a very high pressure in water-tube 
boilers, and to wire-draw it down for the engines. Thus, 
for example, the Belleville boiler is almost always worked 
at 2501b., while a reducing valve lets it down to 160 |b, 
or 1801b. for the engines. The practice is very far from 
being confined to Belleville boilers, however. A direct 
advantage is gained not only in the maintenance of 
a steady pressure in the engine-room, notwithstand. 
ing the sharp fluctuations in the pressure to which 
all generators working with very little water to act asa 
thermo-dynamic fly-wheel are liable, but by the prevention 
of priming and the drying of the steam. For this reason 
the advantages and disadvantages of the system have 
been a good deal discussed, and it is beyond all question 
that wire-drawing is becoming fashionable. It is easy to 
see that it interferes in no way with existing practice as 
far as expansion is concerned, and this is much in its 
favour. Thus we have a set of ordinary triple-expansion 
engines, working with an initial pressure of, say, 155 |b., 
the safety valveslifting at 1601b.—that is for the ordinary 
Scotch boiler. If, now, we substitute, say, a Belleville 
boiler, we still work at 155 Ib. in the engines, but the boiler 
pressure becomes 255lb. Any gain that is to be had from 
wire-drawing thus becomes something extra, something 
additional in the way of a boon to the shipowner ; and that 
there is a substantial though small gain seems now to be 
pretty generally admitted, Let us suppose that the 
arrangements are such that the throttling takes place 
inside the steam space of the boiler. The temperature 
of steam with an absolute pressure of 250 Ib. is 401 deg. 
Fahr. The total quantity of heat in a pound 
of it, measured from 32 deg. Fahr. is 1203-7 units. 
The temperature of steam of an absolute pressure of 
165 lb. is 366 deg. Fahr., and the total heat in a pound 
of it is 1192 thermal units; that is to say, the steam of 
higher pressure is hotter by 35 deg., and contains more 
energy by 11°7 thermal units or 9032°7 foot-pounds. 
Now, if we wire-draw the steam down from the 
higher to the lower pressure, what becomes of the excess 
temperature and the 9032 foot-pounds of energy? One 
answer is that it is expended in overcoming the friction 
of the molecules of the steam forcing their way throvgh 
the contracted orifice. But Joule’s investigations show 
that no heat is lost in this way, unless the nozzle can 
radiate heat to colder bodies or otherwise get rid of it. 
It is for this reason that we assume that the region of 
throttling shall be placed within the boiler, for in that 
case any energy that may escape will be caught in the 
circumambient steam, and so utilised. But the loss in 
this way must be nil or insignificant, and it follows that 
the steam after throttling will be as hot as it was before, 
and consequently will be superheated. Experiments 
made many years ago by Mr. C. W. Siemens proved that 
in practice wire-drawing does superheat steam. It is 
clear, indeed, that inasmuch assteam cannot remain 
in the “dry saturated” condition, to use Rankine’s 
words, at any but fixed temperatures proper to the pres- 
sures, it must, if the temperature be reduced, either fall in 

ressure or undergo condensation or both. So, on the other 

and, if it is wire-drawn, or its pressure cannot keep up, 
it must be superheated, unless there is some factor 
present to prevent this effect taking place, and that 
factor is the existence of small quantities of moisture in 
the form of mist in the steam. The extra energy to 
which we have referred is expended in converting this 
mist into steam, and herein lies the value of wire- 
drawing or throttling. It is of the last importance to 
economy that the steam supplied to an engine should be 
dry, and no more efficient or convenient method of securing 
this exists than wire-drawing. It entails no expensive 
apparatus of any kind. There is nothing likely to get 
out of order, and the result is certainly attained. Indeed, 
wire drawing acts well in two ways. In the first place, 
for well-known reasons, it prevents priming; in the 
sacond place, it, as we have said, dries up the suspended 
moisture in the steam, which is not priming in the 
proper sense. But wire-drawing is not always carried 
out to the best advantage. We do not like to see a stop 
valve partially closed and thrashing against the seat. at 
each stroke of the engine; nor should the throttling 
arrangement be outside the boiler, where loss can take 
place by radiation and conduction. If a reducing 
valve is used, it ought to be placed inside the steam 








space, for the reasons we have already stated; and - 
would probably be found in practice that some form 0 
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nozzle lik A 

: , would give the best results. 
sig cia boilers the higher the pressure the 
better they work, and, this being so, all the advantage 


that can be had from wire-drawing ought to be taken. 
We have no hesitation in saying that in practice, with 
modern high-pressures, more can be gained by judicious 
wire-drawing than by pushing expansion to a limit 
qhich is anything but judicious. | 
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TRADE REVIVAL AND WAGES. 


Eveasyone is asking, “What are tha pro:pects of trade | 
for the last quarter of the year?” and than this no more | 
artinent question can just now engage the attention cf | 
Pasiness men, So far as the iron and steel market is con- 
cerned, outside the circles affected by she engineering strike, 
wo should say that the prospects are good. Iivery week 
improves the reports from the American iron and steel mar- 
kets—a most significant circumstance—and the returns of 
the accountants connected with our manufactured iron and 
steel trades boards at home, upon which wages are calculated, 
are beginning to show a slight improvement. The returns 
jast issued relating to the North of England district are the 
most satisfactory as regards the net average selling price 
obtained that have been possible for a long time. In fact, we 
must go back to 1892 to find a corresponding rate. This im- 
provement in price unmistakeably confirms the general 
impression of better trade. The net average realised selling 
price of bars, plates, angles, and iron rails comes out at 
£5 23, 3°44d. for July and August last—the months now 
reported on—as against £5 1s. 3-51d. in the previous two 
months, £5 1s. 0:02d. in March and April, and £5 1s. 7-184. 
in January and February of this year. As compared with 
the corresponding months of July and August last year, there 
is a current increase in the average of no less than 5s. 2d. 
per toa, the net average rate twelve months ago being as low 
as £4 17s. 1d. Clearly the trade of the country is steadily 
recovering from the slough of despord in which it was 
plunged a year back. As concerns the revival in America, 
and which, as we have indicated, means so much to this 
country, it is very suggestive that the increase in the produc- 
tion of pig iron during August wa; at the rate of a million 
tons per annum, and furnaces are still being blown ia. The 
price of everything except tin-plates and pig iron have a 
strong tendency towards higher figures, and io nearly ali 
departments orders are said to be coming in rapidly. 
Bessemer pig iron on the American market, it is instructive 
to observe, is now quoted 45s, 6d. to 493. 10d. according to | 
brand, f.o.b.; No. 1 foundry iron, 47s. 9d. to 50s. 104d.; 
No. 2 foundry, 443. 8d. to 463. 8d ; and grey forge, 41s. 64. to 
433, 7d. per ton, f.o.b. Steel billets in the States, though still 
very low, have, British steel makers will note with curiosity, 
improved to £3 133. and £3 15s. per ton, f.o.b.; steel rails are 
quoted £3 15s. to £3 193. 2d., f.o.b.; and steel wire rods are 
quoted £5 83. 4d. to £5 123. 64. parton. So far as trade 
revival prospscts here are concerned, it is much to be hoped 
that a settlement of the engineering dispute may be not a 
great while longer delayed, and we hope it will be succeeded 
by no further impossible wages demands from the coal or 
iron industries, which- would inevitably throw trade back 


again. 
DEFENDING A TRADE MARK. 


Tur well-known cutlery manufacturers of Sheffield, Messrs. 
Joseph Rodgers and Sons, Limited, have bsen exercised 
forsome tims about the piracy of their goods in the Azores. 
The particular article with which they do chief business out 
there is a knife sold amongst sailors, whose ships call at the 
various ports. It came to the knowledge of the Sheffield 
houss that their goods were being imitated very closely, and 
after no little trouble they succeeded in obtaining samples 
from the maker, who, as usual, hailed from Germany. The 
imitation was very clever, clever enough to deceive even local 
experts. On ihe beans in which the pocket knives are cased, 
appears the inscription, ‘‘Superior pockes knives with 
warranted good blades, manufactured by Joseph Rodrigs 
aud Sons, cutlers.” The colour of the labels, type, English 
characters, the pattern of the boxes, indeed every detail down to 
the “ pocket knives, 1 blade,” isfaithfu'ly copied by theinfringer. 
In the place of the well-known star and Maltese Cross which 
have bzen used by Rodgers’ house for over two centuries, appear 
two small crowns with crosses on the top, and on the other 
side of the tang is put somewhat faintly, “‘ No. 6 warranted 
cutlery,” this being intended as the equivalent for the well- 
known “ No. 6, Norfolk-street, Sheffisld.” In bold letters on 
the blade is the name, ‘ Joseph Rodrigs and Sons,” in the 
sam3 type and style as Joseph Rodgers and Sons use their 
name. The Public Prosesutor in Germany, on having the 
facts placed before him, instituted proceedings, which were 
heard at Dortmund on Saturday. The Sheffield firm secured 
4 conviction, the defendant being fined in the certainly not 
excessive penalty of 200 marks. It is something, however, to 
obtain a conviction at all against a German firm in a German 
Court, and Messrs. Rodgers are to be congratulated on the 
success of their proceedings. It would be interesting to know 
how much this celebrated Sheffield house have spent since 
their formation in defending their trade marks and their 
business against foreign piracy. Before the business was con- 
verted into a limited company, the private firm, on the 
authority of the then managing director, was spending at the 
rate of £1000 per year in that way, their campaign against 
fraudulent trading having to be conducted both at homs and 
abroad. A good deal of the work is now done under the 
Merchandise Marks Act, which it is important to know the 
firm found exceedingly effective, the first public action of its 
present managing director, Mr. Maurice George Rodgers, 
When appointed Master Cutler, being to write a letter to one 
¢ the Sheffield newspapers, giving ungrudging testimony to 
the value of that statute for the protection of honest trading. 


A CURIOUS BREAKDOWN. 


‘ A curious accident to the engines of a steamer belonging 
~ & Well-known English line trading with the Hast has come 
of knowledge. On the voyage out the high-pressure 
o7 inder of a set of triple-expansion engines developed a 
Peculiar and most pronounced knock. The engineer had the 
panty removed twice, but failed to discover the cause of the 
‘olse. No extraneous article was found in the cylinder, and the 

ab piston rings and rod were found to beintact. Oo 
oe being again admitted the “knock” was still more 

proocansed, and continued to get worse, until, after some 
irs of steaming, a crash was heard inside the cylinder, 





ani the engines were entirely disabled, The removal of the 


e that of an injector, through which the steam | cover a third time revealed a different state of things, for a 
It seems that | portion of the piston was broken clean off. 


A more minute 
examination of the engine showed that the pounding in the 
first place had been caused by the cylinder liner which was 
secured at the top end by counter-sunk bolts inserted from 
the inside, A slight amount of vertical play of the liner 
seems to have gradually grown into an appreciable move- 
ment, which eventually sheared cff one of the bolts. This 


, coming into contact with the top cover on the upward stroke 


of the piston caused a fracture of the latter, the brokea 
piece falling to the bottom, with the result above stated. 
The engineer has been held responsible for the accident 
for not shutting down the high-pressure cylinder, as the 
engine might have been run temporarily as a compound by 
working the intermediate ard low-pressure cylinders only. 


FAN EFFICIENCY. 


TuHeE Council of the Federated Institution of Mining Engi- 
neers, at its meeting held in Edinburgh on the 14th and 15th 
ult., decided to appoint a committee to make an exhaustive 
investigation into the different systems of fans now available 
for the ventilation of mines. The practical testing of fans cf 
different types and systems, under relevant and parallel con- 
ditions, will no doubt form an essential part of the investi- 
gation, and ensure that a proper comparison will be possible. 
‘The committee will report to the Institution, and the result 
when published in the “ Transactions,” or perhaps indepen- 
dently, should prove of considerable value to mining pro- 
prietors and their managers and technical advisers. 








LITERATUBEE. 


By Greorcre Hatirpay. London and New 
York: Edward Arnold, 1897. 

Tuts book is the first of a series of practical science 
manuals edited by Professor R. Meldola, F.R.S. We 
gather from the editor’s preface that this series is 
intended to supply a want in technical education. 
Professor Meldola recognises—it seems to us with some 
regret—that the highest form of technical teaching is not 
to be had universally, and he admits that ‘‘ there is much 
to be said from the point of view of expediency in favour 
of teaching scientific principles out of the practical 
knowledge which a man acquires in the workshop or 
factory.” We can reassure Professor Meldola on this 
point. All the useful knowledge that can be taught con- 
cerning steam boilers has been acquired in the workshop 
or the factory. What can be learned on a small scale 
in the laboratory with model boilers is for the most part 
misleading. 

There are some books which enlist our sympathies and 
disarm criticism by their excellence of style. The way 
in which an author attacks a subject, deals with it, 
explains it, reasons about it, maybe, and indeed some- 
times is, so taking, that we overlook defects and condone 
blunders. Mr. Halliday possesses this excellence of 
style in a considerable degree. What he has to say is 
perfectly intelligible, for the simple reason that he knows, 
in the first place, what he wants to tell his readers; and 
in the second place, how to tell it. We do not mean to 
say that he is always right; that he never makes a 
mistake; that he always says just what ought to be 
said and nothing else. Far from it. But there are some 
authors who cannot even make mistakes in intelligible 
language. Mr. Halliday is not one of these, and his 
method of composition, his use of the English language are 
so excellent, that he leads the reader away from his 
errors. Again, Mr. Holliday has a most simple 
scientific faith. Now there is a great charm in simple 
faith. He has not the least hesitation in accepting 
theories as truths; metaphysics have for him no delights, 
perhaps no existence. Here, for instance, is a delightful 
pessege, which we find on the thirteenth page of his 
book :— 


Steam Boilers. 


It is a mode of motion. It is vibration. The 
vibration is heat. Nothing is at rest. It is heat which makes 
everything move. Heat isthe motion: the motion is heat. The 
little particles which make up the air are not at rest. They are 
continually in motion. First each little particle is darting about, 
always changing its position relative to the other particles. Heat 
is the cause of that. That is heat. Secondly, the little particle is 
always vibrating on each side of its own centre of position. Heat 
is also the cause of that ; so it is with the particles of iron or coal, 
they are never at rest—always vibrating. Heat is the cause. 
When the body is hotter, they vibrate more rapidly ; when colder, 
more slowly. Heat is the vibration. 

Here we have Clerk-Maxwell and Tyndall in essence. 
The passage we have quoted contains the whole theory 
of heat. There is really no flaw in it. Curiously enough, 
however, it is not quite so soul-satisfying thus stated as 
when attired in a resplendent robe-of formule. In its 
naked simplicity the heat-as-a-mode-of-motion theory 
seems indecent. It is improved by being clothed in a 
cloud of thermodynamics. 

Leaving style and turning to substance, we find our- 
selves in a difficulty. Mr. Halliday has so highly com- 
plimented this journal, that if we praise him we may be 
accused of partiality. Yet at any risk we must do our 
duty, and say what we think. In few words, then, this 
is a very good treatise on steam boilers; or to be more 
precise, on the generation of steam, and it is peculiarly 
adapted for the use of those who have not time 
or opportunity to go deeply into the literature 
of the subject. But there are a few points 
on which we must correct Mr. Halliday. For 
example, on page 103 he tells us that grates ‘ must 
never be more than 6ft. in length.” What he should 
have said is that 6ft. is a length that should not be 
exceeded without good reason. Under proper conditions 
grates 8ft., and even 10ft. long can be fired, and are 
fired. Again, on the same page we have: ‘‘ Armstrong 
allows one cubic foot of water evaporated per hour, one 
square foot of grate surface, and one square yard of 
total heating surface per horse-power for ordinary coal.” 
Armstrong wrote a very good little book on boilers more 
years ago than we care to count. The rule we have 
quoted was not his, however, but James Watt’s, and 
applies, of course, to nothing in the present day. It 


Heat is motion. 





only fitted in with the old wagon boiler and Watt's 
standard of nominal horse-power. In the calculations 
for settling the dimensions of a boiler to supply steam 
to a given engine no allowance has been made by our 
author for cylinder condensation, whereas it would not 
be safe to provide for less than 30 per cent. The state- 
ment that ‘‘priming greatly affects the evaporation, 
making it much lower per pound of coal than is possible 
were it all turned into steam,” is one of the few examples 
of slipshod writing in the book. 

The chapter on furnaces is very good, but although 
our author makes free reference to the Board of Trade 
and Lloyd’s, it is noteworthy that he has passed over 
without mention the very important change recently 
made by the latter in their rules for boiler shells, by 
which the number of rivets in the circumferential seams 
is reduced by some 20 per cent. Possibly Mr. Halliday’s 
book was in the press when the new rules were promul- 
gated. Mr. Halliday has teken considerable trouble to 
supply information concerning most recent practice in 
steam boilers of all kinds, and we have not succeeded 
in finding any really important type overlcoked except 
Mumford’s. 

In dealing with water-tube boilers, Mr. Halliday has 
adopted the explanation of the cause of circulation which 
we have given in THe Encinger. Much nonsense has 
been written on the subject. Boilers have been credited 
on the one hand, with a circulation that did not exist, 
and, on the other, an importance has been attached to 
circulation which is unwarranted by facts. So long as 
water is duly kept in contact with the plates all has been 
done that need be done; and we are glad to find Mr. 
Halliday writing: ‘The simple rule is not to see that 
the water circulates, but to see that the steam gets away; 
in simple words, take care of the steam, and the water 
will take care of itself.” Circulation, is in point of fact, 
an evil. It is largely the cause of priming in water-tube 
boilers, and direct advantage is gained, as in Mumford’s 
boiler, by restricting it. In the original Paxman boiler 
of 1870, again, it was found indispensable to use stoppers 
or deflectors to prevent the water from being violently 
projected into the steam space; and in nearly all express 
boilers special precautions have to be taken to prevent 
the rush of water up the tubes from-drowning the steam 
chamber. 

The volume is an octavo of 392 pages. It is very well 
printed, and the typographical errors are few and not 
important ; ‘‘ De Naeger” for De Nayer may be cited as 
an example. The illustrations are for the most part very 
good and satisfactory. Weare told by the author that 
the book is intended for students and workmen, and 
probably, we may add, far more for the latter than the 
former. We cannot put down our pen until we have 
said that we do not know of any book on boilers more 
likely to be of use to the student than this. Of course, 
it does not cover the whole ground ; itis quite impossible 
that any one book of reasonable size could. Traill’s 
‘Treatise on Boilers” is also an octavo, and it contains 
432 pages, yet it scarcely touches the ground traversed 
by Mr. Halliday, and the two can stand very well together 
on the library shelf. In truth, there is a considerable litera- 
ture of boilers. To that literature Mr. Halliday has 
contributed a very excellené synoptical treatise. It is 
impossible for any intelligent student or workman to 
read the book with proper care and not to obtain from it 
a great deal of sound information. He will learn from it 
not only much concerning combustion, the process of 
generating steam, and the construction of various types 
of boilers, but he can scarcely escape at the same time 
the acquisition of knowledge about the various modern 
appurtenances and fittings that go with a boiler, such as 
feed-water heaters, distillers, injectors, filters, &c. 
Finally, we commend Mr. Halliday’s book to our readers 
as a satisfactory treatise on a very large and important 
branch of construction. Possibly the fact that the 
volume contains very few formule, and little or no 
mathematics, will give it an additional recommendation 
to many of our readers. 





SHORT NOTICES. 

Wood-pav'ng in Au-tralia : Its Origin and Subsequent Develop~ 
ment, Compiled by A. ©. Mountain, M. Inst. C.E., City Surveycr 
of Melbourne. Melbourne: Edgerton and Moore, Printers. 1897. 
—This isa brochure containing a chronological collection of the 
reports and papers on paved roadways in Australia, commencing 
feom 1880, Only four papers appear, the last being dated ’94, but 
the whole subject is well covered, and the arguments for and 
against wood and asphalt-paving is well brought out. The little 
volume is well worthy the perusal of our city engineers. 

The Institution of Junior Engineers: Record of Transactions. 
Vol. VI. Fifteenth Session, 1895—96. Edited by Walter T. Dunn. 
London: Pablished by the Institution, 47, Fentiman-road, S.W. 
—The Janior Engineers, to judge from this record of transactions, 
did well last year. Nearly all the papers are of an interestirg and 
instructive character. The blocks and illustrations, with the ex- 
ception of an excellent portrait of the president, Mr. A. Denny, 
are, however, not ofthe best. After all, this is a secondary matter 
in a volume of the kind, the vital point is that the letterpress 
should be good. 





BOOKS RECEIVED. 

Journal of the Royal United Service Institution, September, 1897. 
London: J. J. Keliher and Co. Price 23. 

University College, Bristol, Calendar for the Session 1897-98. 
Bristol: J. W. Arrowsmith. London: Whittaker and Co, 1897. 
Price 1s. 

Fourth Annual Report on Changes in Wages and Hours of Labour 
in the United Kingdom. 1896. London: Eyre and Spottiswoode, 


1897. Price 1s. 6d. 

First Principles of Electricity and Magnetism. By C. H. W. 
Biggs. Illustrated with about 350 diagrams, &c. London: Biggs 
and Co. Price 3s. 6d. 


Elementary Geometrical Statics: An Introduction to Graphic 
Statics. By W. J. Dobbs, M.A. London: Macmillan and Co., 
Ltd. 1897. Price 83, 6d. 

Die Monographie der Bedrogsizer Theikregulirungs-Genoffenschaft, 
1846-1896. Herausgegeben von Josef Grafen Mailath, Budapest. 
Drud von Distor Hornjanksy. 1897. 

A Field Manual for Railroad Engineers. By J.C, Nagle, M.A., 
M.C.E, First edition. First thousand. New York: John Wiley 
and Sons, London; Chapman and Hall, Ltd. 1897. 
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cent, for basic steel. The stecl is to have the following 








properties :— 
; = Eye-bars 
Cast Soft ant, Rivet JPL NAE | of more 
steel. steel. | Steel. |‘ 4. "than 8 sq. 
steel. — in. area. 
Ib. Ib. Ib. Ib. Ib. i 
Itimate strength, max. — 62,000 68,000 58,000 -- 
Ultimate strength, min. 67,000 54,000 €0,000/50,000, 58,000 56,000 
Elastic limit, max. — (81,000 34,000 — — _ 
Elastic limit, min. - 34,000, 27,000, 30,000 30,000 29,000 
2 ay’ > 122 5 S. » Cc. 
Elongation .. ..+ { 20p.c.|25p ¢ /22p.c ie, 1 -| 15 pc. - roft. 


in 2in. in Sia. ins8in in 20ft. 


The pins will be of 6in, qin.» and Sin. diameter, those of 
6in. diameter to be rolled, and those of greater diameter to be 
forged under a 5-ton steam hammer. All pins will have a 
hole bored through the centre. After manufacture they will 
be heated in a closed furnace—not in contact with fuel—to 
an orange colour, and then buried in warm dry sand or ashes 
to cool. The end bed-plates on the piera will be of cast steel, 
of such dimensions that the pressure on the masonry will not 
exceed 250 lb, per square inch. The tenders were required to 
be as follows :— 

(1) A price per pound for all the finished metal work of 
the bridge, delivered at Montreal, and erected upon scaffold- 
ing, ready for placing upon the substructure. 

(2) An additional price per pound for removing the existing 
tubes from the piers and abutments, and putting the new 
spans in place, including the cost of all fixed or floating 
scaffolding, pontoons, arches, cables, labour, &c., the scaffold- 
ing, &c., to remain the property of the contractor after the 
completion of the work. 

(3) A price per pound for cutting the existing tubes into 
pieces of such siz3 as to be handled and transported, loading 
them into barges, and transferring them from the barges to 
the Grand Trunk Railway cars. The tender for this work 
was based on the assumption that the present eight of the 
tubes is 9044 gross tons, this being their original weight. 

In the construction of the foundations of the old bridge, 
floating caissons were used, which were towed to the site, 
anchored by guide piles, and then sunk by means of scuttling 
valves, the caissons enclosing the space for the pier. The 
caissons were 20ft. wide and 12ft. to 16ft. deep, and formed 
cofferdams 188ft. by 90ft. In the winter the anchor piles 
were removed, and the caissons towed to the shore, as the 
ice would destroy any temporary works left inthe river. The 
false works or staging for erecting the tubes consisted of 
Howe trusses, forming deck spans, the top booms being level | 
w.th the bottom of the tubes, and having rails supporting the | 
travellers by which the ironwork was put in place, all the 
erection being done in place, and none at all at the shops. 
The tubes consist of angle iron frames, with inside gussets 
and knee braces at the corners, the sheathing being of iron 
plates riveted on. In the old Menai Bridge the top and 
bottom of the tubes were of cellular construction, but in the | 
Victoria Bridge the top and bottom are formed merely by 
the plate sheathing riveted to the frames. The plant em- 
ployed in the construction included six steamboats, seventy- | 
five barges, 3040 men, 144 horses, and four locomotives. 

The accompanying view of the present bridge, built in 
1854-59, is of interest as a matter of historical record, and 
one cannot but feel sorry for the fate of this old structure, 
which was one of the wonders of the engineering world in its 
day, and which has done its work for nearly forty years, 
The bridge was built for a single track—originally of 5ft. 6in. 


gauge—but the increase in traffic and the development of the 
Population of the south shore of the river has rendered addi- 
tional accommodation necessary. Two other factors in the 
decision were the corrosion of parts of this old iron tunnel 
and the activity of a project to establish a rival bridge, with 





accommodation for railway and highway traffic, at the lower 
end of the city. 

There are now three railway bridges over the St. Lawrence, 
near Montreal :—(1) The Victoria Bridge, of the Grand Trunk 
Railway; (2) the Lachine Bridge, of the Canadian Pacific 
Railway; and (3) the Coteau Bridge, of the Canada 
Atlantic Railway. Contracts have also been placed recently 
for a bridge for the Ottawa and New York Railway, which 


COUPLED COMPOUND HORIZONTAL MILL 
ENGINE. 


WE illustrats above and on page 324 a coupled compound 
condensing engine racently constructed and erected by 
Messrs. Whitmore and Binyon, of Wickham Market, for 
driving the large flour mills known as the “ Steam Mills,” 
owred by Mr. J N. Miller, Wolverhampton. The engine 

















THE VICTORIA BRIDGE OVER THE ST. LAWRENCE 


will cross at a point near Lachine, where there is an island 
in the river. Besides this there is the project for the bridge 
below the city; but this is objected to by the navigation 
interests, and it is hardly likely to be built for a good man 
years in view of the increased capacity of the reconstructe 
Victoria Bridge. 








Ir will be a source of interest to those engaged in 
business with South America to know that the railway to conncct 


Coro and La Vela was begun on the 28:h of August, 





drives the whole of the twenty-sack per hour roller mill 
| plant, and eight pairs of grist stones, as well as the electrio 
| light installation. The oylinders are 16in. and 2din. 
| diameter, with a stroke of 42in., and designed for a working 
| pressure of 1201b, per square inch. The speed of the engine 
| is seventy-two revolutions per minute, and it indicates with an 
| economical load 240-horse power. 

The engine is designed with two semi-girder frames, bedding 
| on masonry their whole length, between which is placed the 
| fly-wheel 16ft. in diameter, grooved for twelve l}in. ropes. 
| The cylinders in additicn to being bolted to the frames, a'so 


























330 


THE ENGINEER 





Ocr. 1, 1897 








rest on strong bed-plates with planed seatings, on which they | low-pressure cylinder. The crank shaft is of polished steel 

ally to suit the expansion and | 9}in. diameter, swelled to 11}in. diameter for the fly-wheel, 
Both are steam jacketed, the The cranks are also of soli 
whole supply of steam being admitted at the bottom, | pressure and keyed; the steel crank pins, 5in. diameter, also 
passing round the jackets to the admission valves at the top, | 
the front and back covers being fitted with non-conducting 
material. The admission and exhaust valves to the cylinders 
are of the circular double-beat poppet type, the former | 


are free to move longitudin 
contraction of the engine. 


placed on top and the latter below the barrel. 
The valve gear is of the positive motion typs—Kosenig’s 


system —that on the high-pressure cylinder being arranged to 


automatically vary the cut-off from zero to 0-6 of the stroke, 
and that on the low-pressure cylinder being controlled by 
hand from zero to 0°75 of the stroke. The arrangement of 
the valve gear is clearly shown in the drawing below, from 


which it will be seen that the admission valves are raised by | 


one end of a bell-crank, the other arm of which is connected 
to a link carrying at its free end a die, and supported near 
this end by @ second link connecting it with the governor. 
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steel forced on by hydraulic 


ara forced into the cranks by hydraulic pressure. The crank 
bearings are 13in. long, in four parts, with magnolia metal 
linings, which metal is also used throughout the engine for 
bearing surfaces. The connecting-rods are of steel, with 
/ marine type heads. The crossheads are of steel, with cast 
iron slippsrs having large wearing surfaces. The governor 
is of the high-speed type, driven by machine-cut gear wheels 
from the valve shaft. 

The condenser and double-acting air-pump are placed in 
the basement, the latter being driven by a connecting-rod and 
bell-crank lever off an extension of the crank pin. The 
suction and delivery valves are all placed above the barrel 
and plunger, which renders them easily accessible. Tho fly- 
wheel drives direct on to the two main-line shafts in the mill, 
and has an internal spur ring cast on the rim, and provided 


origin: 
other directions. 


latter. It was originally 
brakes. The purpose of the 
invention is to render it possi- 
ble to transmit longitudinal in 
contradistinction to rotational 

ower through a slack wire. 

f the Jatter we have many 
examples; but of the former 
we have but few, and these 
either employ gases or liquids 
or some solid substance, such 
as sand or steel. balls, which 
to a greater or less extent 
resemble the latter, Mr. Bow- 
den’s invention has, however, 
more possibilities of applica- 


not oc f proved themselves of use in the field 
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MILL ENGINE—VALVE GEAR 


The excentrics actuating the valves are mounted on the two 
horizontal shafts driven off the crank-shaft, and the excentric 
straps are made with curved projections, and are jointed by 
means of a short link to a fixed stud. The curved part has 
& compound movement as a result of the motion of the 
excentric, together with an oscillation round the fixed stud. 
As it moves to and fro by the motion of the valve shaft, it 
comes into contact with the afore-mentioned die, and opens 
and closes the valve early or later as the case may be. When 
the block on the valve-rod stands over the centre of the 
excentric, the lift of the valve equals the lead only, but on 
swinging the rod from this position, the lift of the valve is 
increased, and consequently the period of steam admission is 
lengthened. This latter movement is effected by a connec- 
tion with the governor on the high-pressure cylinder, and by a 
screw and hand wheel in the low-pressure cylinder. The 
action of the valve gear is such that at the end of the closing 


period the valves seat themselves without shock, and do not | 


require the aid of dash-pots for cushioning. 

The exhaust valves, placed underneath to effectively drain 
the cylinder, are actuated by rods and levers attached to the 
aforementioned excentric straps, and are provided with 


means of easy and accurate adjustment. All the adjustments 
of valve gear can be made whilst the engineisrunning. The 
steam stop valve is placed on top of the high-pressure cylinder, 
and a bye-pass is provided to a 


it steam for starting to the 


with barring gear for turning the engine by hand, which auto- 
matically disengages as soon as the engine runs by itself. All 
the pin joints are of steel, and ground after hardening to fit. 
The lubrication has been carefully studied, oil plunger 
pumps being provided for the cylinders, and sight drop-feed 
lubricators for all other important bearings and wearing 
surfaces. These and all other fittings are plated for neatness, 
cleanliness, and uniformity. The installation, which is en- 
tirely new, comprises also a steel Lancashire boiler 30ft. 
| long by 8ft. diameter, with two flues 3ft. 2in. diameter, con- 
structed for 1201b. working pressure, and the furnaces are 
fed by Cass’s patent mechanical stokers. Also a steam 
duplex pump for feeding water to boiler, and a Green’s patent 
economiser with ninety-six tubes. The piping is all carefully 
arranged in basement below engine-room floor, and is easily 
accessible, but out of sight from the engine-room. 








| TRANSMISSION OF POWER THROUGH SLACK 
WIRES. 
Many mechanical novelties have been introduced by the 


| bicycle engineer. Very many of them, being founded on 
misconceptions, are worse than useless. A few of them have 








tion than these. It consists | 
in its useful form of a flexible \ 
wire, surrounded by a close \ 
spiral of smaller wire, within 
which the former slides freely. 
It will probably be seen at once 
that if the outer coil be held at 
the extremities, the inner core 
may be moved relatively to it, 
although the free part of the 
system may bend or move as it 
likes, or even be tied in a knot, 
as shown in Fig. 1. But in 
case it is not quite clear, the 
consideration of Fig. 2 will 
remove all difficulty about 
understanding it. Supposing a 
flexible wire is bent into an S shape, it is evident that very 
little tension can be transmitted along it until it straightens 
out; but connect this piece of wire with another similar piece by 
a few ties, as shown in Fig. 2, and it at once becomes possible, 





Fig. 1 


Fig. 2 


by holding one, to give a definite relative motion with regard 
to it by pulling the extremity of the other. One is tempted 
to say of so simple and obvious a contrivance that it must 
have been invented, and has certainly been used, either with 
or without intention, many times before Mr. Bowden, of 
9, Fopstone-road, Earl’s Court, took out a patent for it. 








THE InsTiTUTION oF Civic Encungers: List or AWakDs — 
The prize list of the Institution of Civil Eagineers for session 
1896—97, now made known, contains awards as follows:—The 
Howard prize of the value of fifty guineas to Mr. Hilary Bauer- 
man, in recognition of his work on the metallurgy of iron. For 
original papers presented to the Institution, Telford medals, with 
premiams of books or instruments, to Mr. H. A. Humphrey for 
the ‘‘ Mond Gas Producer Plant and its Application ;” to Colonel 
Pennycuick, C.S.1., R.E., for the ‘‘ Diversion of the Periyar ;” to . 
Mr. E, C. Shankland for ‘‘Steel Skeleton Construction in Chicago ;” 
to Mr. Dugald Drummond for ‘ High Pressures in Locomotives ;” 
and to Mr. Thomas Holgate for the ‘‘ Earichment of Coal Gas,’ 
George Stephenson medals and Telford premiums to Mr. Cruttwell 
for the ‘‘ Tower Bridge Superstructure,” and to Professor Unwin 
for a ‘‘ New Indentation Test for Determining the Hardness of 
Metals.” Watt medals and Telford premiums to Mesers, Hay and 
Fitzmaurice for their joint paper on the ‘‘ Blackwall Tunnel.” 
The Telford premium list cuntains the names of Messrs. Donald- 
son, Ripper, Ravenshaw, Worth, Santo Crimp, Homfray, Nichols, 
Ramsay, H. D. Smith, and Major Leach, of the Corps of Engineers, 
U.S. Army. Awards to Students attached to the Institution com- 
rise :—Te James Forrest medal to Mr. A. H. Jameson, B.Sc., of 
anchester ; the Joule medal to Mr. H. W. Barker ; and Miller 
prizes to Messrs, Beer, Brand, Barridge, and Kitchin for papers 
read in London, and to Messrs, Godfrey, Garvie, B.Sc., Man- 
chester; Mr. Carter, Newcastle; and Mr. Hart, Leeds, This year 
warks the first award by the Institution of the medals named after 
James Prescott Joule, the discoverer of the mechanical equivalent 
of heat, and James Forrest, whose long service as secretary and 
the care devoted by him to fostering the student class have, on his 
retirement, been commemorated by the foundation of this medal. 
The presentation will be made at the opening meeting of the new 
session on November 2nd, 


ELgctRIc TRAcTION.—We have been pleased to note that the 
English contracts for electric tramways are being placed more 
frequently with English contractors, and that in certain cases the 
English contractors have obtained important contracts abroad in the 
face of the direct opposition of agents from America, says the Hlectrical 
Engineer. This state of affairs is gratifying to the profession, but 
the fact that the majority of the mate’ used, even by English 
contractors, is obtained from America, is to be deprecated. The 
reason for this is to a certain extent to be found in the fact that 
the severe competition in America has reduced the prices ; but, on 
the other hand, it is also the fact that in some departments the 
English manufacturers are not sufficiently prompt to take up the 
requirements of the new industry. e were informed, = 
instance, the other day by a large contracting firm that the stee 
poles for the construction of an important electric tramway they be 
equipping had been ordered from an English firm at prices whic 

compa: favourably with those of American is. The order 
having been placed, considerable trouble arose from the delay in 
delivery, and the organisation of the line was seriously im os 

from this cause, Delays of this kind naturally tend to keep the 
trade out of the country. Another point we have noticed recently, 
when inspecting new traction plant, is that the American engine 
builders have paid particular attention to the d of wow 
engines for traction work, whereas the tendency of the ing 

manufacturers is tosupply an —_ which has been found suitable 
for electric lighting . It by no means follows that this 
engine will be suitable for traction work, because the rapid way at 
which the load varies and the short duration of the periods 0! 
extremely heavy loads strain both the engine and its governing 
arrangements most severely, If our manufacturers will keep them- 
selves to the fore in matters of detail of this kind, we see no —_ 
why the present procedure of rapa d goods from abroad —_ 

continue, The boom in electric tr: n which is now commencing 
will then benefit the English profession and enable the manv- 





facturers to hold their own in colonial tramway equipment, 
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RAILWAY MATTERS. 


A reRRIBLE accident occurred last week on the Banga- 
ore-Mycore Railway, and resulted in the loss of 150 lives, In con- 
eae of a bridge having been washed away, an engine and five 
wriages fell into a flooded river near Maddur, 


Tue lmperial Tramways Co., Ltd., having secured parlia- 
ren'a'y powers to lay down electric tramways in Middlesbrough, 
Thornaby, and Stockton, have commenced the work, The three 
towns will be connected, and the existing tramways will be partly 


utilied. 

From the annual reget of the New South Wales Rail- 
way Commissioners we od that the train miles run Jast year 
amounted to 8,130,405, being an increase on 1895 of 410,787 miles. 
The earnings per train mile were 7s, and 54., and the net earnings 
3g, 5} 1, as against 33, 34d. in 1895. 

In the United Kingdom at the end of last year there 
wore 11,252 doub’e and 8774 single railway lines open for passenger 
traffic, of which 11,235 miles cf double line were worked on the 
absolute block system. Practically the whole of the single lines 
were worked on the train staff system, 


Taxinc all the railways in the United States, the 
earnings from freight carriage in 1896 increased 3°58 per cent., 
as compared with 1895, and the earnings from passenger traffic 
1°68 per cent. The average fare received per passerger per mile 
was 2032 cents, being °037 cent fess than ia 1895, 


Tue reduction of second-class railway fares upon some 
of the lines in this country must have had something to do with 
the increased traffic in this class of passengers. We find from the 
Board of Trade statistics for 1896 that the first-class passengers 
showed an augmentation of 3°3 per cent, the second-class 6 4 
per cant., and the third-slass 4*1 per cent., as compared with 1895 


Taxinc the London and North-Western Railway as an 
example—according to the Board of Trade returns of railway 
accidents in 1896—the chance of a person being involved in a rail- 
way smash is so remote that based on the law of averages, he 
would have to travel for close upon 89 years, six days a week, ten 
hours a dey at a speed of sixty miles per hour, before an oppor- 
tunity occurred for his relatives to make a claim on his insurance 
company. 

Tur extraordinary miscellany of types of carriages in 
use on the South-Eastern Railway is slowly showing signs of reduc- 
tion, It is quite pleasing to see the fine bogie stock gradually 
increasing in number, says the Locomotive Mugazine. The long 
carriages now used on some of their suburban trains are very 
steady in running, and represent a type which might be advan- 
tageously copied by other lines. There are seven carriages per 
train, all centre coupled, and without side buffers, a composite 
brake with six third-class and a guard’s compartment, and a tbird- 
class carriage with eight compartments, both on four - wheeled 
bogies run at either end of three composites, each containing four 
first-class and three second-class compartments, these have six- 
wheeled bogies, Gas light and automatic vacuum brake complete 
their cquipment, 


Tur electric tramway system of Montreal comprises 
seventy-five miles of track, traversed by from 170 to 200 motor 
cars per diem ; these cars run about 7,000,000 car miles per 
annum, and carry in round numbers 30,000,000 passengers, The 
speed at which they travel through the streets is seven and a-half 
miles an hour, and the service is kept up, according to the require- 
ments of the town, from five a.m. until two o’clock the next morn- 
ing. The averages of some three years’ operations of the power 
station are appended :— 

Coal consumed per car mile 

Coal consumed perton mile .. .. .. «. 
Coal consumed per electrical horse-power .. 
Power consumed per motor car mile 

Power consumed pertonmile.. .. .. .. .. 
Resistance to haulage per ton (draw-bar puli) .. 


Tue report of the Lima railways for the year 1896 states 
that the number of passengers carried was 1,666,529, or 436 299 
increase, and the number of miles run was 165 335, or 22 218 
increase, Summarising the accounts the following results are 
obtained :—Tbe gross receipts amounted to £49,923, and the 
expenses in Peru to £38,448, leaving a balance in sterling 
of £11,474. From the results of the year’s working the 
following comparisons with the previous year are deduced :— 
The gross traffic receipts show an increase of 25°07 per cent., the 
working expenses an increase of 44 67 per cent., the number of 
passengers an increase of 35°47 per cent., the train miles run an 
increase of 15°52 per cent.; the ratio of working expenses to 
receipts being 77 01 per cent., against 66°58 percent., or an increase 
of 15°66 per cent. The receipts per train mile run were 63. O4d., 
against 53. 7d. The expenses per train mile run 4s, 7/J., against 
8s, 84d. The revenue shows a decrease of 15°50 per cent., the net 
revenue a decrease of 32°74 per cent, 


b. 


Ib. 
Ib. 


_ay 


2 75 Ib. 
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Tue Glasgow Corporation have consulted Sir Arthur 
B, Forwocd, chairman of the Liverpool Corporation Tramway 
Committee, with respect to the best power system for tramway 
traction, While admitting that at present electric traction is the 
only mode which has got beyond the experimental stage, Sir 
Arthur evidently favours the compressed-air system. The Liver- 
poal Corporation are experimenting with the overhead trolley 
P mene on about three miles of their rails, and if the eyesight of 

@ working citizens of Liverpool be not offended thereby, that 
system will probably be applied to the entire network, extending 
to about 100 miles, says the Electrical Engineer. If, however, the 
poles and wires are found to be objectionable, it will be abandoned. 
Sir Arthur Forwood says the compressed-air system is cheaper to 
instal than the overhead trolley, and fully as economical in work- 
ing and maintenance, He, however, advises the rails to be bonded 
80 as to be available for electric traction, but before installing 
electricity to let a trial be made on these lines with compressed- 
air cars, 


Txx most auspicious event of the year 1897 in South 
Africa, next to the celebration of her Majesty’s jubilee, will doubt- 
less be the opening of the railway to Bulawayo, and in anticipation 
of the event a considerable amount of interest is being evinced 
in all the doings of the Northern Capital, says Machinery, of 
Johannesburg. Quite a large number of merchants, prospectors, 
miners, and men in every walk of life, are only waiting for the 
first engine to steam into the late seat of eborite autocracy, to 
hasten there with all speed and try their luck. The date of the 
formal opening was to have been November 4tb, but according to 
Mr. Rhodes there is just a possibility of the date being postponed 
a week or two, This is through no fault of the progressive 
administration of which Mr, Rhodes is—unofficia!ly—so integral a 
part ; but, strange torelate, the cause of delay finds its origin abroad, 
where all the locomotive manufacturers are too busy to be able to 
keep pace with present requirements, On this account three out 
of seven locomotives made for the Bechuanaland Railway Com- 
pany were lent by Mr. Rhodes to General Kitchener for his 
Egyptian expedition, his needs being urgent, hence the slight 
delay anticipated in the completion of theline, As thingsstand, how- 
ever, a mile a day of rails is ory J laid, and the Cape authorities 
have been requisitioned to assist by all means in their power to 
Cope with the ever-increasing traffic. Everything, indeed, points 
to a concentration of — and labour around Bulawayo before 
the year expires, and whatever the prospects of the gold industry 
may be, & flourishing time appears to await those merchants who 
established themselves there fe time to share in the rush of busi- 
‘hess which nothing can hinder for some time to come, 








NOTES AND MEMORANDA. 


In Johannesburg the total length of roads and streets 

is 126 °116 English miles, being an increase of 46°785 miles on the 

revious year, This is pretty well fora town which existed in 
ittle more than the name twenty years ago, 


Tue exports of leather from Canada have more than 
trebled in ten years, and the leather industry is assuming quite a 
national importance, Last year the value of the exports was 
£397,000, as compared with £92,000 in 1837. 


THERE are twenty miles of gas mains in Johannes- 
burg. The average price of gas is 183, 9d. per 1000ft. Here isa 
chance forelectricity. Taatisatfirst sight. They have electricity, 
but it costs 1s, § 4. per unit. Hore is a chance for gas, 


Tux new North German Lloyd steamer, Kaiser Wilhelm 
der Grosse, has completed her initial run across the Atlantic, ard 
is claimed to have ‘‘ broken the record.” Her time is given as 
five days, twenty-two hours, and forty-five minutes, and the daily 
runs were 208, 531, 495, 512, 554, 564, and 186 knots, The average 
hourly run was 21°39 knots, 


THe number of factories working in the Central 
Peovinces of India during the year 1896 was thirty-one, as against 
twenty-eight in the preceding year. Of this number there are 
twenty-two factories dealing with cotton. Toe total average daily 
number cf hands employed increased from 9574 to 10,003, but ths 
employment of children decreased. 


In America the standard arc lamp is of 2000-candle 
power, consuming 450 watts at the terminals, or having a current 
of 10 ampéres and 45 volt drop, In this country it is customary 
to express the lamp light of electric light stations ia terms of 
8-candle power lamps, but the Hlectrical Hagineer says the agree- 
ment as to the watts of such lamps is by no means unanimous, and 
advocates a 35-watt standard. 


Tag Swiss watch industry, which had been on the 
decline, has made some improvement during 1895, according to a 
consular report. The value of this export, which amounted in 
1894 to 83,534,000f. (£3,341,330), having risen in 1895 to 
87,134,727£. (£3,4£5,389), and in 1896 to 97,318,012°. ( £3,892,720) 
Of this, Eogland was the purchaser in 1895 to the value of 
16,220,045f. (£648 801), and in 1896 to the value of 19 898,635f. 
(£795,945), 


Tax clerk of the weather does not do things by 
halves ia Africa. Oa the 25th November, 1896, 1°10in. of rain 
fell in Doornfontein between 2.30 and 3 p.m. Oa the 18th 
December ‘58in. of rain fell at the same place between 3.35 and 
4.15 p.m. Oathe 20th December 1°35in. of rain fell in Jourbert’s 
Park between 230 and 4 p.m., and in Doornfontein 1 ‘24in. 
between 2.45 and 345 pm, Johannesburg must be rather damp 
now and then, 


Tae French authorities have lately been conducting 
some experiments on the effects of ehell fire. The Petrel, an old 
wooden avis? built in 1872, was peppered by the battleships 
Brennus, Marceau, and Neptune. She was actually struck by 
some forty-five shells charged with black powder. The effect of 
the shell was not so great as expected, and failed to eet the 
Petrel on fire, and although badly damaged she was in a condition 
to be towed back to Toulon harbour. 


Atuminium has replaced wood in parts of machinery, 
and it is also being used in place of rubber. The Waldo Foundry, 
of Bridgeport, Conn., U.S.A., bas recently cast several thousand 
aluminium mouthpieces for graphiphones. These were formerly 
made of rubber, but it is found that aluminium gives far better 
results, as it is more resonant. A very useful article made by the 
Waldo Foundry is chemical crucible tongs of aluminium. These 
are light and handy, and are not eaten by acids. 


Ar the last meeting of the Paris Academy of Sciences 
a communication by M. O. Dacru was read on the “ Electrolytic 
Separation of Nickel and C>balt from Iron,” and its application to 
the estimation of nickel in steel. The solution of the sulphates of 
the metals is mixed with scme sulphate of ammonium and excess of 
ammonium hydrate, and then submitted to electrolysis. The 
whole of the nickel, or cobalt, is deposited, together with a trace of 
iron. The latter may bs determined by solution of the deposit in 
hydrochloric acid and precipitation with ammonium hydrate, and 
a corresponding deduction made, Samples of steel are first dis- 
solved in nitrohydrochloric acid, and then evaporated with excess 
of sulphuric acid, Tho test analyses given are said to have been 
satisfactory. 


NoTWITHSTANDING the apparently large amount of work 
compressed into the small bulk represented by a lump of coal, the 
combustion of coal under a boiler is by no means so efficient a 
method of generating power, says Cassier’s Magazine, as is the 
oxidation of carbon in the human system. According to Rankine 
a@ man can exert, when climbing a staircase or ladder, about 
20,000,000 foot-pounds in a day of eight hours. An average mili- 
tary ration is the equivalent of about 4 lb, of meat, of which fally 
three-fourths are water and one-half of the remaining fourth only 
is carbon, so that half a pound of carbon burnt in the huwan 
farnace will do as much work as four times the quantity in the 
form of coal used in through the medium of an engine and boiler. 
For the present at least, therefore, the most economical form cf 
stored energy which one can carry about with him is a good square 
meal, although its conversion into effective work may not be so 
pleasant an operation as that of permitting the coal to expend its 
own latent energy. ‘ 


Tue result of last year’s census of mechanics and 
working people in the German Empire shows that there are over 
1,000,000 persons employed in the textile industry alone. The 
exact number is 1,017,112, comprising males and females. In the 
census of 1882 932,592 perscns were enumerated. Since 1883 the 
fact may be of interest, says the United States Consul at Glauchau, 
that there has been a decrease in the number of male employé; 
from 582,070 to 552,230, a reduction of 29,840. Their places have 
been filled by females, whose number has increased from 350,522 
to 464,316 in the same space of time, showing that its textile 
industry is especially adapted to women, who appear to be neglect- 
ing all other branches of labour, particularly that of domestic 
eervice, togointo the factories, Asaproofof the development of the 
German textile industry during the last thirteen years, it may be 
stated that in 1882 410,370 tons of raw material were imported for 
working up in this branch of trade in Germany, and in 1896 the 
figures reached 808,300 tons. 


A NEw process for producing artificial diamonds has 
been experimented on successfully by Dr. Quirino Majorana. The 
present method consists fandamentally in heating a piece of 
carbon by the electric arc, and then submitting it to a violent 
pressure by means of a small plunger actuated by a piston, on 
which a pressure of 5000 atm was suddenly developed by 
explosion. When a sufficiently strong cylinder had been con- 
structed to withstand this enormous pressure, the experiment 
produced a black mass co! ing largely of graphite and amorphous 
carbon, On employing Berthelot’s methed to isolate the diamonds 
if they existed, small microscopic crystals were obtained, mostly 
black and opaque, but which exhibited all the properties of true 
diamonds, notably in their manner of burning at a high tempera- 
ture. The conclusion drawn from these experiments, says Nature, 
is that pressure and heat are alone sufficient to transform 
amorphous carbon into the crystalline or diamond form, and that 
the presence of a metallic solvent, as in Moissan’s experiments, is 
not essential to the transformation, 








MISCELLANEA. 


Tue Yost typewriter has received the first-class award 
of the Q1eensland Exhibition, which brings its total of gold medals 
up to seventeen. 


We learn from an electrical contemporary that the 
projected Simplon Tunnel will be excavated by an electric dril', 
faced with carbcrundum, or black diamonds. During the con- 
struction of the tunnel, which will bs 124 miles long, electricity 
wiil a'so be the illuminating agent as well as the motive power for 
haulage purposes. 

Tue death is announced of Mr. Thomas R. Morgan, 
sen., M. Am. Soc. M.E, President of the Morgan Engineering 
Compasy, of Alliance, O. He was born in Wales, and went to the 
United States thirty-five years ago. He was one of the managers: 
cf the American Society of Mechanical Engineers from 1886 to 
1889, and was also a member of the Institution of Mechanical 
Enginegers, 

Ir is long since a cracked steel boiler shell plate has been 
heard of. The cruiser Blanche, recently returned from the Mediter- 
ranean station with serious machinery defects, is to be re-fitted forth- 
with at Davonport at a cost of £10,000. The shell plating of a star- 
board boiler is badly fractured, one crack, it is stated, extending the 
whole length of the boiler, The machinery and boilers are by Messrs. 
E:rle, eupplied in 1889 when steel was not quite what itis now. 


Britisa coal, which was once an important item of 
import at Odesza, declined last year even when compared with 
the meagre figures of the preceding year, says the Jron and Coil 
Trads Review, Rassian coal, although inferior in quality, is favoured 
by a heavy Castoms duty, and has preved a formidable competitor 
to the British commodity, and it is to be feared that, with the 
growth of coal mining in Russia, a further decrease may be 
expscted. 


Tue first number of a comprehensive annual, entitled 
‘* All the World’s Fighting Ships,” will be published shortly by 
Meser3. Sampson, Low, Marston, and C>, It comes from the 
peacil and pen of Mr. Fred. T. Jane, whose artistic work is weil 
known tothe readers of THE ENGINEER. The text will be in English, 
French, German, and Italian, so that the work may be of c%smc- 
politan utility. It is intended, we gather, particularly for tke 
information of naval cfficers, 


AccorpinG to Reuter, the Indian Government has 
formulated an important scheme for the sanitary reformation of 
Bombay City, at a cost of five crores of rupees. The work will be 
entrusted to a nominated body, which will be independent of the 
Corporation. The control of Government and municipal lands will 
be vested in this body, which will also be empowered to lay new 
streets through crowded localities, and to erect dwellings at low 
rents for the poor. The scheme involves an addition to the muni- 
cipal rates of not more than 2 per cent. 


We have received from the South-West London 
Polytechnic Institute, Manresa-rcad, Chelsea, prospectuses cf the 
day and evening classes for the forthcoming session 1897—98, The 
books are nicely got up, and contain some excellent photo-process 
reproductions, showing the interior of this admirabie institution. 
We note with considerable satisfaction that the evening classes 
and lectures are designed and arranged ‘‘ to supplement,” and not 
to supersede, the training of the workshop, while the fees are such 
as will bring the classes within the reach of almost everybody. 


Tue loss of the German torpedo boat S. 26, which was 
returving from Wilhelmshaven to Kiel after the naval marceuvres, 
brings the German losses in this kind of craft during the last two 
years up tothree. It will be remembered that the S. 26 turned 
turtle with the Dake Frederick William of Mecklenburg on board. 
The duke and several of the crew were drowned, but nine souls 
were saved ty the torpedo boat 8. 27, which was accompanying 
the S. 26. The displacement of the ill-fated vessel was 85 tons, 
oe 128ft.; beam, 16ft.; draught, 6ft.; and horse-power, 


Exectric conduits for street cars in New York City 
are at last being constructed for the Madiscn and Amsterdam- 
avenue and the Fifty-ninth and Twenty-third-strect lines. 
Heavy Z-shaped slot rails are set above a conduit having a nearly 
circulsr interior cross-section not much more than a fcot in 
diameter that is made of concrete 4in. thick, with 6in. horizontal 
webs or flanges extending from the upper side to beyond the track 
rails which are set upon it. Cast-iron yckes are embedded in ths 
concrete 5ft. apart. The conduit has no permanent steel lining, 
and its total metal weight is 500 lb. par yard. Two T-shaped 
conductor rails are laid in each conduit, and current will be 
supplied from power-houses at Twenty-fifth and One Hundred and 
Forty-sixth-streets. Over 2000 men are now employed on the 
conduit construction. 


Tuat galvanised sheets which are made of steel with 
the oxide formed in rolling removed, and then coated with spelter, 
are not more generally used in boiler or tank works, is because 
the advantages they possers are not fully understood. The 
extreme cheapness of steel] plate and the improvements in 
manipulating them have been followed by the general substitution 
in America of steel plate stacks and chimneys for those of brick, says 
the Iron and Coal Trades Review. It is, however, well for boiler 
makers to remember that the action of moisture, especially when 
impregnated with sulphur arising from soft coal, has a destructive 
influence on steel plates, rusting them rapidly, particularly in the 
lighter gauges. This may be delayed by frequent painting or 
varnishing. The coating of spelter of steel sheets is impervious 
to moisture, and therefore the life of the metal is preserved almost 
indefivitely, especially where it may be painted with the ordinary 
preservatives from time to time. 


Nova Scotia has for years been trying to build up an 
iron industry, but so far no great success has attended these efforts, 
although the Canadian Government have loyally assisted those who 
were disposed to invest their money in the iron industry by 
granting very substantial bounties, says the Iron and Coal Trad:s 
Review. As much as £17,000 has been paid to the Nova Scotia 
Steel Company for nine months’ work in producing billets made 
in Canada from pig iron manufactured in Canada from Canadian 
ores. The bounties on billets, which for a long time stood at 
83. 4d. a ton, have lately been increased to 123. 6d.; but neverthe- 
less the Nova Scotia Steel Company have lost something like 
£1000 in the year 1896—97, and this in the face of large reductions 
in the wages of the workmen and the salaries of the officials. The 
Londonderry Iron Company, also of Nova Scotia, who for several 
years past have paid no dividends, have apparently given up the 
business as a job, and are offering their works for sale. 


THE rapid extension of the iron industry in European 
Russia, through the establishment of the several large new iron 
and steel rolling mills already erected, or now in course of erection, 
in the country, has called into existence a new branch of the iron 
business, which hitherto depended chiefly on foreign supply, viz . 
the construction of rolling and other plant for the manufacture cf 
iron and steel. New works for this purpose have just been opened 
in Riga by a company forming a branch of a similar one in 
Dahlbruch, in Westphalia. The Riga Company has secured a 
well-situated piece of ground of 174 acres, so as to be able to extend 
its works to four-fold ¢ their present dimensions, The buildings 
and machinery, including a 30-ton crane, are all of the most 
improved description, and are provided with electric transmission 
of power and electric lighting. The designs for the machinery to 
be constructed will be furnished by the parent establishment in 
Dahlbrach. Germans, Belgians, and French are taking a firm 
hold on the iron-production business in Russia. Our correspondent 
asks: Do the English not care to enter into competition with 
them in Russie 
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THE STRIKE AND LOCK.-OUT. 


Ovr Lancashire correspondent reports that the lock-out in 
the Manchester district continues gradually to extend, the 
most important accession during the past week being that of 
Messrs. Furnival and Co., printers’ machinists, of Reddish, 
near Stockport, who employ between five and six hundred 
engineers, of whom a large proportion are members of the 
Amalgamated Society. Generally, the movement is week by 
week extending rapidly. When the first list of firms locking 
out was issued, it contained the names of 186 firms. Now, 
throughout the three kingdoms there are upwards of five 
hundred engineering establishments that have posted notices, 
and every day important accessions to the employers’ com- 
bination are reported at headquarters. During the past week 
there have again been rumours and reports of conferences and 
ae gy likely to bring about an early settlement of the 

ispute. It may be stated, however, officially, that the 
Employers’ Federation has made no move whatever, nor is 
there the least intention of putting forward any proposals, 
The federated employers, who have now carried on the lock- 
out for three months, are determined tomaintain the position 
they have taken up from the first. Whether the lock-out and 
strike continues another three months, now practically matters 
very little, and certainly the federated employers will not only 
decline any suggested compromise which could be interpreted 
as in any sense a surrender to the trade union organisations, 
but they will not be satisfied until the trade unions recognise 
the full significance of the issues now being fought out, and 
are prepared to accept the conditions which must inevitably 
follow. The position has been put to our Lancashire corre- 
spondent very plainly by one of the most responsible of the 
Federation representatives—that there is to be no compro- 
mise whatever on the hours question, and that there must 
in future be absolute freedom with regard to the employ- 
ment of labour on machine tools. The reports and rumours 
which are put in circulation are looked upon as so many 
“feelers” emanating directly or indirectly from the trade 
union organisations, but they have not elicited, nor are they 
likely to do, any response whatever from the Employers’ 
Federation. In the Manchester district active measures are 
being taken for the protection of the workmen who have 
been engaged, which scarcely indicates that the employers are 
looking for any early settlement. At some engineering esta- 
blishments preparations have been made for housing the men 
inside the works, and this week a deputation representing the 
local federated employers is waiting upon the Lord Mayor of 
Manchester with the object of placing before him statements 
as to the system of terrorism and intimidation prevailing 
outside many works, and further with the object of securing 
more adequate police protection for the non-union workmen. 
Not only are the employers taking these measures for the 
protection of the men they have engaged, but arrangements 
are now being made for extending support to the large number 
of labourers who have been thrown out through the strike, 
and who, not being in receipt of any direct support from the 
trades unions, are at present suffering very great distress. 

The trade union societies report no material change in the 

position, except that the number of non-society men who 
have come out on strike has shown a considerable increase 
during the past fortnight. The Manchester district of the 
Amalgamated Society of Engineers has over 3000 men 
receiving support from its funds, including members, non- 
unionists, and apprentices, and the expenditure in strike pay 
alone is probably about £2300 per week. The United Machine 
Workers’ Association has about 490 members on the strike 
list. With regard to the financial position of the societies, it 
is reported that subscriptions from outside quarters are 
coming in freely to relieve the strain upon the funds of the 
trade unions, the amount received during the past week being 
£220, including a grantof £115 from the local Trades Council. 
It may be added that the officials of the engineers’ society are 
now beginning to recognise the improbability of any early 
termination of the lock-out. 








Our Barrow correspondent says :—Although there are no 
definite indications that the engineers’ difficulty isany nearer 
a termination, it is quite evident the men are beginning to 
think they are losing the battle. Mr. Tom Shaw, a member 
of the Council of the Independent Labour League, of Sheffield, 
ad the engineers out of work in Cavendish-square, 
Barrow, on Monday, and said that last week £35,000 was 
distributed in relief to the men who are idle. It needs but a 
small effort at arithmetic to show if the strike last till 
Christmas a sum of £455,000 will be required to give relief at 
the rate of £35,000 a week. The men are asking where this 
money is to come from. The masters are as firm as when the 
difficulty arose, and are ready to keep their works standing 
for any length of time sooner than forego one single point. 
There is no chance of compromise. The women who are the 
wives of the engineers out of work and the wives of the men 
who are still employed and paying big weekly levies, may be 
regarded as a good barometer of the present position. Both 
classes of women are loud and deep in their grumblings, the 
one class because of the domestic pinch essential to the living 
on strike pay, and the other class because of the great and 
incessant inroad made into their weekly earnings by the 
increasing levies imposed. There is some chance that women’s 
influence will yet act as a means to bring the dispute to an 
early conclusion. Several instances are noted of men who are 
anxious to return to work, even if to do so they have to break 
away from the union with which they have been associated for 
so long. They are not willing to keep on paying weekly levies 
if at work, and they are tired of taking strike pay, which looks 
very much like the depletion of funds accumulated through 
a series of years for various benefits, such as in cases of sick- 
ness and death. If the Barrow men were balloted to- 
morrow they would vote in a large majority in favour of a 
prompt settlement on the best terms possible. The belief 
is beginning to be entertained pretty largely that the difficulty 
will be over within a month from now. 





Our Sheffield correspondent writes :—The Duke of Norfolk, 
as Lord Mayor of Sheffield, has been asked to join the heads 
of other Northern municipalities in forming a committee with 
a view to efiecting a settlement. His Grace states that he is 
anxious it should be known that he is fully prepared to take 
his part in such a movement if it is deemed desirable by 
those concerned, and by those he represents in Sheffield. 
Copies of the Duke’s letter were forwarded to the heads of the 
firms, but it is not expected it will lead to any practical 
action. The view locally held is that the intervention of no 
third party will be welcomed by the federated employers, 
with the possible exception of the Board of Trade, and even 
that is considered doubtful. In Sheffield there are now out 


members of the other allied societies, 26 apprentices, between 
400 and 500 non-society men, and between 300 and 400 
labourers. All of these men are in receipt of relief allowance, 
and profess themselves as determined as ever to hold out. 
The employers report that work is proceeding quite as well 
as can be expected under the circumstances. Under the 
supervision of the foremen, the labourers, non-unionists, and 
apprentices are giving a very good account of themselves in 
the more responsible work they have now in charge. For- 
tunately, there has been no serious breakdown of the 
machinery, otherwise the employers’ difficulty would be 
greatly increased. In one or two quarters the principals 
state that the progress being made justifies the hope that 
they will be able in a short time to resume the customary 
two shifts, instead of the one shift made necessary by the 
lock-out. ; 

From the North of England we learn that the prolongation 
of the stoppage of the engineers is having a serious effect 
upon operations in other departments of industry, and a large 
number of men are thrown out of employment who have 
no direct connection with the dispute. On the Tees, 
Messrs. Richardson, Duck and Co., at Thornaby, where 1000 
men are employed, will cease work next Tuesday, their 
notice stating that this is due to the engineers’ strike. 
Messrs. Ropner’s yard is still in full operation, but Colonel 
Ropner, at the meeting of the Associated Chambers of Com- 
merce, stated that they would shortly have to close if a settle- 
ment with the engineers were not speedily come to. Sir 
Raylton Dixon and Co., at Middlesbrough, give similar 
testimony as to their position. Owing to this dispute, the 
North-Eastern Steel Company, who are reconstructing the 
Acklam blast furnaces at Middlesbrough, cannot get their 
new blowing engines, and work is much hampered in conse- 
quence thereof. At Newcastle a large number of the non- 
unionists employed at the works of Messrs. Robert Ste- 
phenson and Co., have given notice to cease work at the 
end of this week, owing to intimidatior on the part of the 
unionists, and it is not improbable that the works will be 
laid idle altogether until the dispute with the engineers is 
ended. Some of the unionist workmen have been before the 
Newcastle magistrates for intimidation, but the inquiry was 
adjourned to give the men time to draw up their defence. 

At the annual meeting of the shareholders of Sir W. G. 
Armstrong, Whitworth, and Co., Limited, at Elswick-on- 
Tyne, Sir Andrew Noble, who presided, referring to this 
unfortunate dispute, held that the employers were in no way 
responsible for it, and he denied the assertion that has been 
so frequently made in the newspapers championing the cause 
of the men, that the employers have for their object the 
crushing of the men’s union. Sir Andrew affirmed emphati- 
cally that the Amalgamated Society of Engineers, almost 
ever since it came under the present management, has sub- 
mitted the employers to most vexatious and constant demands, 
frequently unreasonable. Last April the employers conceded 
no less than five of the men’s demands in the hope of getting 
peace and opportunities for work, but no sooner were these 
five points settled than the demand arose for the forty-eight 
hour week, which would mean ruin to a great many em- 
ployers. Sir Andrew further asserted that continental 
competition was no bogey. The men are being educated 
rapidly to be as efficient—or nearly so—as our men are, and 
they are, both on the Continent and in America, allowed to 
use their energies and abilities to the best advantage, which 
is not the case in this country. 

The Darlington branch of the Amalgamated Society of 
Carpenters and Joiners protest strongly against the levy 
which their Executive Council propose to make in aid of the 
engineers. They say that to be compeMed to support an 
industry outside their own constitutes an act of tyranny. 
They fail to see that the engineers have any claim upon the 
sympathy of other trades. Their high-handed action in 
refusing to join the National Federation of Trades cuts short 
any practical sympathy. The precipitate action of the 
Amalgamated Society of Engineers is dwelt upon in the 
document drawn up ; and it is remarked that if the engineers 
enter upon such gigantic struggles single-handed, and without 
consulting the other trades, that is, ‘If they prefer isolated 
action to a combination of forces, let them stand it,”” The Dar- 
lington Forge Company has joined the employers’ association, 
and on Saturday last posted notices that at the end of four 
weeks they will terminate the existing agreements with the 
engineers. 


From Scotland there is little of importance to chronicle 
this week with respect to this unfortunate dispute. The 
remarks of some of the London correspondents of daily 
papers have in the last few days occasioned a good deal of 
amusement in trade and commercial circles in Glasgow. 
Some of these scribes have been “ favoured ” with interviews 
with the leading officials of the Amalgamated Society of 
Engineers, and from the manner in which they write they 
appear to be very proud of the distinction. That feeling 
may be allowed to them if they relish it; but the funny part 
of the affair is that the London correspondent, in his com- 
munication for his Northern paper, gravely advises the Clyde 
engineers not to flatter themselves that the officials of the 
men have any intention of giving way, and hints that it will 
be well if the masters agree to some compromise. The 
masters here desire no negotiations; they will not agree to 
any compromise. They know quite well what they are 
about, Accessions are being made to their ranks every day 
in every manufacturing town of importance. In commercial 
circles there is not a spark of sympathy with the men. 
Traders as well as manufacturers are agreed that the demand 
is one that must be resisted to the utmost, and that it 
admits of no concession. With the object of defeating the 
movement for an eight hours day, the different interests 
that regard themselves as menaced are prepared to make 
whatever sacrifices are necessary, in loss of time and money, 
and the masters have made up their minds that they are 
to win. 








TANK LOCOMOTIVE, INDIAN STATE RAILWAYS. 


WE publish this week a working drawing of the heaviest 
locomotive in the world. An external view and a description 
of this engine will be found in Tux Encineer for June 4th, 
1897. 








SairMeEnts of agricultural implements from America to 
Russia are increasing. According to a Russian contemporary the 
demand for threshing machines will continue for a long time to 
come. Russian manufacturers are making quite a large number ; 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was not much doing on Birmingham Exc : 

Thursday, afternoon, both finished and eruile iron ror pits, 

somewhat contracted, but most of the works are still well enga od 

a good district consumption of bars, plates, sheets, and hoope 5 ; 

ceeding, though even this trade is not so good as last month nin 

The engineers and machinists reported themselves very bus 
pon lg vagy co eg are making overtime, and heavy 
contracts are on the books of the railwa 
builders. 7 carriage and wagon 

he black sheet iron trade continues very quiet, a: 

the largest producers have had to close a et BF an of ~ vmcay 

Nor are prospects for the future encouraging, owing to the lower 

prices at which this class of iron is being supplied by Welsh aa 

Lancashire makers. Some of the Bilston sheet iron’ makers who 

have had contracts enough to keep their mills well employed so 

far are afraid that they will have to limit their output next 
quarter, asserting that at the ruling prices sheet making does not 
pay except materials are much cheaper than is the case at present, 

Black doubles were to-day £6 5s, to £6 7s. 6d., with singles £6, 

and lattens £7 83, Sale showed an improvement, galvanicors 

givirg some good orders. Makers cf galvanised sheets wera 
stronger, owing to an improved demand from South Africa and 
well maintained indents for India and Australia. These, with the 
rise of £1 in spelter—prices being now quoted for this metal at 
£17 153, to £18—has put some heart into the galvanised sheet 
makers, who were to-day getting £9 17s. 6d, to £10 23, 64, for 
sheets of 24-gauge, delivered London, and 23, 6d. if f.0.b. Liver. 
pool. These rates are 53, better than recent minimum quotations 

Marked bars were firm at £7 103.; second quality, £6 153, to 
£7, Common bars were depressed, non-asscciation makers accept. 
ing £5 10s. for rivet iron, and for ordinary rounds £5 12s, 6d 
Common bars by the associated firms were sold at £5 153, and 
merchant bar realised £5 17s, 6d. at stations. Paddled bar was 
£3 15s, to £4; tube strip was £5 123, 6d. to £5 15s.; fine strip, 
£6 10s.; hoop iron, £6 7s, 64. to £6 10s.; boiler plates, £8 to £9: 
angles, £6 to £6 5s.; ship plates, £6 103.; stamping sheets, £9 10, 
to £10 ; and nail rod, £6 103. to £6 15s, : 

There is general activity at the steel works, where nearly full 
time is being made. The prospects are also described as very 
encouraging, owing to the demand for large plates, angles, girders 
and other constructive descriptions. Sheets of mild steel were 
to-day £7 5s., plating bars £6 5s. and upwards, Siemens bars £6 
and upwards, Siemens billets were £4 15s, to £5 2s. 6d., and 
Beszemer billets £4 103. to £4 15s., while blooms were £4 123, 6d, 
to £4153, Cold rolled steel sheets were £10 10s. Girders and 
angles were £6 for large sections and 15s, extra for small siz3s, 

Pig iron was changing hands to-day in moderate parcels, but 
metal is a shade lower in sympathy with the depression in bar and 
sheet iron. Few forward contracts were offered, and buyers s3em 
to entertain no doubt of getting their pig supplies at the quarterly 
meetings at equally favourable terms to those now prevailing, 
Forge was quoted :—Lincolnshire, 47s, 6d.; Derbyshire and North 
Staffordshire, 442.; and Northamptonshire, 41s. to 433.; Stafford. 
shire cinder forge, 383.; | pet Pongper 453. to 47s. 6d.; all-mine, 
523. 6d. to 57s, 6d.; and all-mine cold-bast, 883, 64. Sales, how- 
ever, were reported tc-day of Northamptonshire forge at 403., and 
ef other district iron at proportionate figures. Foundry qualities 
had a good demand at 503, for Staffordshire, and 47s. 64. for best 
melting Northamptonshire. 

A meeting of the Cannock Chase Coalowners’ Association was 
held in Birmingham on Thursday last to consider the selling price 
of coal, The d, it was pointed out, was improving with the 
approach of wintry weather, as was shown by the decreasing 
stocks, It was eventually decided to raise prices on October Ist 
to winter values, which came into force the same time last year, 
The advance varies upon current rates from 3d, to ls. per ton. 
To-day coal was in improved request at 3d. to 64. per ton dearer, 
A meeting cf hollow-ware operatives was held at Wednesbury 
on Monday last. Messrs, J. and J. Siddons, Limited, had a 
dispute with their operatives in May last, and on the 21st of that 
month they struck. It is now expected that the Board of Trade 
will intervene, the local representative of that body having in- 
terested himself in the matter. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
THE iron market here maintains the strong position | reported last 
week, but the probability, to which I have referred in previous 
notes, that the effects of the lock-out and strike in the engineering 
trade might be more keenly felt later on in the year, is evidently 
inflaencing one or two merchants, who generally take the lead in 
speculative operations, Notwithstanding makers are as firm as 
they possibly can be, the leading brands of pig iron coming into 
this district, including both Lincolnshire and Middlesbrough— 
which are even difficult to get at all—and Scotch iron, have been 
quoted during the past week at 3d. per ton under current list 
rates, whilst for delivery next year I hear of some very low 
quotations, ‘The impression is that when the dispute is over most 
of the engineering works will be so far ahead with their castings 
and other heavy work that these departments will, in many cases, 
have to be thrown cff for a time, and this will necessarily mean 
much more | d requir ts for material than have so far 
been experienced. Some branches of the steel trade, both in raw 
and manvfactured material, are already suffering severely from the 
effects of the dispute, and this is causing prices to be cut very low. 
Oa the Manchester Iron Exchange there is a continued gener- 
ally satisfactory tone both as regards prices and business, con- 
sidering the present exceptional situation. On Tuesday there was 
about an average attendance, and for pig iron a fair amount of 
inquiry, with prices generally firm at recent full quotations, the 
cnly exception being that merchants, as I have previously men- 
tioned, are in one or two cases showing a disposition to undersell 
for forward delivery. This, however, has no effect upon makers, 
and they are only prepared to entertain business at their full 
rates, Especially is this the case with regard to foundry qualities, 
for which prices have been steadily hardening during the last few 
weeks, For Lancashire brands quotations are unchanged, but 
local makers have no difficulty in getting 48s, 6d., less 24, 
delivered equal to Manchester, which is their full list. Lincoln- 
shire makers have been selling fairly well, at the advance noted last 
week, 453, 6d. being got for delivery Manchester, with Derbyshire 
also strong, at about 47s. 6d. to 47s. 9d. for some special brands, 
with lower qualities obtainable at 46s, to 463, 64. net, delivered 
here. In forge qualities prices, although steady, are low as com- 
pared with foundry numbers; Lancashire makers have had to 
meet the competition of other brands, and delivered equal to 
Manchester are not able to get more than about 453., less 24, with 
Lineolnshire 43s., net cash, delivered Manchester. Middlesbrovgh 
is very strong, at 503, 4d. net as the minimum for good foundry 
brands delivered by rail Manchester, and some makers decline to 
book except at 3d. above this figure. Scotch iron is steady at 
463, 64, to 463, 94. for Glengarnock, and 47s, to 47s. 3d. for Hglin- 
ton, delivered Mersey ports, and 493, to 49s, 6d. r ctively 
Manchester Docks. As oe cf stated, merchants are here and 
there underselling in Lincolnshire, Middlesbrough, and Scotch, 
and there have been offers for forward delivery at 3d. per ton 
under the above quotations. American pig iron is now arriving 
by the Ship Canal, and considerable further quantities are 
cted. There are fairly large inquiries stirring, which are 
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for ordinary open brands are 45s, 6d, to 46s, net cash delivered at 
the Manchester Docks, 

Rather an irregular tone prevails in connection with finished 
iron. Orders for shipment are neoeing the majority of the local 
forges fairly going ; but there is only a very slow inland demand. 
manufacturers, however, with the present cost of raw material, are 
jn no position to give way, and £5 15s, remains the minimum for 
Tancashire bars, delivered Manchester district, with £5 17s. 6d. 
got in some cases, f.o.b. Liverpool. North Staffordshire bars 
average £5 178. 6d. to £6 2s. 6d. Sheets range from £7 to £7 5s., 
and hoops £6 10s, for random, to £6 15s, for special cut lengths, 
delivered Manchester district, and 2s. 6d, less for shipment, 

With the exception of a tolerably good demand for manufactured 
material for structural requirements, for which rather better prices 
are obtainable, the general position in the steel trade is one of 
quietude, with low rates ruling. Ordinary foundry hematites 
average about 56s. to 56s. 6d., less 24; local billets remain at 
£4 6s., net cash; steel bara, £6 to £6 23. 6d.; common plates, 
£5 10s. to = 6d., with boiler plates obtainable at £6, delivered 
in this distri 
“is the metal market business continues slow, the demand for 
manufactured goods being necessarily affected by the more or less 
general suspension of requirements for engineering works ; but 
there is no alteration in prices, and certainly with the strong tone 
in raw material, no p t of any reduction in list rates for manu- 
factured goods, 

With regard to the general position of the engineering trades of 
this district there is nothing of special importance to notics beyond 
what I have previously reported. There are, however, reports that 
many engineering establishments concerned in the lock-out and 
strike are gradually filling up their shops with outside labour, and 
although no doubt most of the best skilled hands will be required 
when the dispate is over, there would seem to be every probability 
that a very considerable proportion of the unionists who have gone 
out on strike will find it very difficult to secure employment, In 
fact, one or two establishments have decided not to cmgloy unionist 
labour in futare, and even where they do not make this restriction, 
the men that have been trained up during the dispute to take 
charge of various machine tools will permanently displace the 
unionist labour previously employed, so that the outlook for the 
trades organisations is anything but encouraging. 

A new patented ari ment in connection with the furnaces of 
steam boilers has been introduced by Mr. J. K. Broadbent, of 
Salford, and as this contains several special features, a few details 
may be interesting. One object of this invention is to enable 
inferior or dirty fuel to be advantageously burned in the genera- 
tion of steam. In the arrangement adopted transverse fire-bars 
are used, and these, which are comparatively broad and have 
openings through them for the passage of air, are pivoted at the 
ends to lateral rs, the pivots being as nearly as practicable in 
line with the back edges of the bars, Batween each bar there 
isa slotted projection engaging with a corresponding prcjection 
on a longitudinal rod, which is reciprocated by means of a 
rotary cam, in such a manner that the front edges of the bars are 
raised — and dropped suddenly. By this movement the ashes 
&c., are shaken through the bars, and the remainder of the fuel 
or other substances is slowly transferred to the back of the furnace. 
At the back end of the grate is an open-topped recessed chamber, 
constructed of fire-brick, with its top front edge about even with 
the grate level and cecupying the whole width of the furnace, 











Barrow.—There E no material alteration to note in the condition 
of the hematite pig iron trade this week, but a fair forward business 
Is done by makers of iron, who are still very fully sold 
for - Bessemer sorts are, a ee and 
the make of the furnaces is all req to keep with the 
demand ; 39 furnaces are in b ed 36 in the 
corresponding week of last year.! 
much spirit shown during the week 
have been farther reduced to 
reduction since the beginning of the year 98 338 tons, and leaving 
the stocks still held at 197,608 
quotations from a nominal to an actual point, and now quote mixed 
Bessemer numbers at 48s. to 48s. 6d. net f.o.b. arrant iron 
reached during the week 47s, 7d. net cash sellers, but is now quoted 
at 47s, 24d., buyers 47s, 2d, 

Iron ore is being sold very freely, especially native sorts, which 
are quoted at 11s. per ton net f.0.b, for good average classes. 
Spa ores are at about 15s, 6d, net at West Coast ports, as 
prices have advanced with freights, There is still a con- 
sumption of Spanish iron ore, and this is likely to continue as long 
as the supply of native ore is short. 

Steel makers report brisk businees in heavy classes of railway 
material, Orders are well held by makers, and recent new con- 
tracts have assured the briskness of the winter's trade. Inquiries 
are fairly well maintained, and prices are steady at £4 10s. per 
ton. There is very little doing in light rail sections, and activity 
in the shipbuilding material department is not observed, as orders 
are not coming out so freely on account of the grag | dispute. 
In the minor branches of the steel trade, trade is fairly stead 
and the mills and the foundries are kept fully employed, and 
prospects for the rest of the year are very sa’ ry. 

There is no improvement to note in the coal trade, and quietness 
is still maintained, along with low consequent on keen com- 
petition, Coke in demand a‘ per tay 

Shipping is not so briskly eraployed at West Coast ports. The 
exports of pig iron last week amounted to 6645 tons, and of steel 
to 4625 tons, as compared with 5866 tons of pig iron and 8781 tons 
of steel in the corresponding week of last year, showing an increase 
of 779 tons of pig iron and a decrease of 4156 tons of steel. The 
total shipments this year has reached 322,573 tons of pig iron 
and 338,558 tons of steel, as compared with 244,461 tons of 
iron and 374,484 tons of steel in the corresponding period of 
year, being an increase of 78,112 tons of pig iron and a decrease 
of 35,926 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Tue South Yorkshire coal trade continues to the 
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7s, 6d, to 8s, remains the a’ for deli at the Mersey | that all the directors thought per Foapes, spon would be cf 
ports or the tips, Sb: ‘Goal. om 4 immense advan‘ to both com especially to Vickers 


? 
and Compary. ey would be holders in the only company 
in the world which could build a battleship, equip it with armour- 
plates, engines, guns, and mountings, and send it to sea complete, 
The resolution was carried unani ly: 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE producers of Cleveland pig iron can have no cause to 
complain of the amount of buying that has been going on this week, 
for it has probably been larger t in any week this year. Bat 
a similar report cannot be given with respect to the hematite pig 
iron business ; that is very dull, unsatisfactory, and unprofitable, 
and in a great measure this is one result of the stoppage in the 
engineering industry, which is causing a cessation of operations at 
more of the shipyards, and that is reducing the consumption of 
steel plates, and consequently of the hematite pig iron which is 
used in their manufacture. The demand for ord Cleveland 
pig iron is not affected by the strike, because very little of it is 
needed for the plates and angles used at the shipyards, As the 
navigation season is rapidly drawing to a close, and rates of 
freight are increasing rather quickly, consumers and merchants 
abroad sre very anxious to get in supplies, and have bought 
freely. The increased demand was expected earlier in the month 
of September, but now that it has come it is causing an upward 
movement in prices, heavier shipments, and decreasing stocks; 
indeed it is believed that the deliveries arenow exceeding the produc- 
tion, and it will so continue throughout the month of October. As 
it is Cleveland ordinary pig iron that is chiefly shipped this — 
to it alone, and not to hematite pig iron. It is ex t it 
will be necessary to draw largely upon the stock of Cleveland iron 
this month in the public warrant stores to meet the increased 
requirements, as there is next to no stock in the yards of the 
makers. In August it was necessary to reduce the stock of Cleve- 
land iron in Connal’s stores by 18,497 tons, but in September their 
stock showed a decrease of only 1809 tons. The shipments for the 
month of September A to Wednesday night were 100,020 tons, as 
compared with 96, tons in A t, and 122,716 tons in 
September, 1896, the last-named period showing the largest export 
of any month on record. ering the small deliveries in the 
earlier half of the month, it was not expected that the whole 
month would have come out so well as it has. 

Cleveland iron is undoubtedly very scarce; there is little in 
makers’ hands and less in secon , 80 that consumers have 
much difficulty in getting even small quantities for immediate 
delivery. The stock in the warrant stores is also comparatively 
small, and it is said it isin few hands. Under these circ C88 
the “ bears” are not interfering with Cleveland warrants; the 





satistactory conditioa which was reported last week, Moet of the pits 
are kept well at work, and very little of their output is going to 
stock. It is to be regretted that a spirit of unrest, to which 
attention has already been drawn, appears to be on the increase, 
there being a deplorable readiness on the part of the miners to 
take offence and throw down their teo!s at the appl ey 
tion, and sometimes when there is no provocation at all, This 
tendency is somewhat}troublesome to the management, and in 








the back wall being form y the fire-bridge. All subst 

which fail to be consumed or to drop into the ashpit are 
worked forward from es into the chamber, whence they 
may be wholly or partially removed at suitable periods. A 
fire-brick arch is erected over the chamber, and is in contact 
with the boiler flue, which it tends to protect at the point where 
the heat of combustion is fiercest. By this arrangement the high 
temperature necessary for ensuring ignition of the gases is supplied 
and maintained, and all the products of bustion are ie to 
pass through incandescent brickwork at the back end of the fur- 





of com 


nace, and become a heated, ignited, and burned in the 
iron flaes, ensuring a smokeless chimney and a substantial saving 
in the coal t. It is claimed that this new ap tus increases 





the heating surface from 20 to 25 per cent, and affords a ve 

satisfactory means for poss, Rogen fuel, or extracting as es 
heat as ible from better-c coals, As more time is allowed 
for combustion, the coal is thoroughly burned and the heat is 
evenly distributed throughout the length of the boiler. In addi- 
tion to this it is claimed that there is no danger of injary to the 
boilers or 1 e, where the new system is applied, whilst the 
ti out of the fires can be performed in a very short space of 

ime, 

The specially designed encloeed safety valve brought out last 
season by the National Boiler and General Insurance Company, 
Limited, of Manchester, with the object of overcoming the many 
objections to the ordinary type of deadweight valve at present in 
use on house kitchen boilers and hot-water circulating systems, has 
been further pie in various minor details, amongst which is 
an alteration of the valve seating to render it less liable to damage 
by the ordinary plumber’s workmen, and as the period is now 
approaching when such appliances are becoming of increasing 
importance, perhaps a few details as to the general construction of 
this particular safety valve may be interesting. The arrangement 
consists essentially of a deadweight safety valve enclosed in a pro- 
tective casing, provided with a waste pipe to carry away apy 
discharge of water, and a testing plug in the top cover, by means 
cf which the efficiency of the valve may be tested. In the 
construction of the apparatus a small spherical-faced valve 
proper is fixed in a pendulous casing which carries the weights 
loading the valve, This casing has in the upper part two ears, 
with which the lower part of the testing plug engages, so that by 
turning the latter round the freedom of the valve may be tested at 
any time to ensure its being in a reliable condition. The outer 
casing, being soot-tight, ® gee py the valve being choked or its 
action in any way impeded, and a small aperture at the lower part 
allows of the attachment of a waste pipe, which permits of the 
waste water arising from leakege or disc of the valve to be 
conducted to any convenient place. Usually itis desirable that the 
end of the waste pipe should be visible, so that any leakage is at 
once made evident. Should the waste pipe from any cause me 
choked, the water would rise in the cating until it reached the 
small plug in the top end, which would then be raised, acting as a 
relief opening and preventing any accumulation of pressure inside 
the casing such as would otherwise occur. The ‘ National ” safety 
valve has been fully tested in actual operation, and would appear to 
be thoroughly reliable and convenient for the purpose it i been 
designed to serve, 

In the coal trade there has been a general hardening up in 
Prices, with the commencement of the month, upon all descriptions 
suitable for house-fire purposes. The demand has, perhaps, not 
been quite so active, but with pits generally on practically full 
time, colliery proprietors have not only levelled up their prices 
to full list rates, but in some cases prices are nae which repre- 
tent a slight advance upon the rates ruling this time last year. 
At the pit mouth, best Wigan Arley is quoted 10s. 6d. to 1ls.; 
Pemberton four-feet and seconds Arley, 8s, 6d. to 98., and common 
house coal, 7s, to 7. 6d. per ton. 

Other descriptions of fuel show no improvement, the tendency 
being, if anything, rather towards weakness in some of the lower 
sorts, Steam and forge coals meet with only a moderate demand, 
and although the average quotations are about 6s. to 6s. 6d., late 
rates would be readily ge ta on orders of any byt ey Supplies 
of engine fuel are more plentiful, with the result that prices are 
weak, There is, however, no really quotable reduction, and the 
ae ee prices remain at about 3s, to 3s, 6d. for common sorts, 
ms 9d. to 4s, 3d. for medium descriptions, and 4s. 6d. to 4s, 9d. 
for best qua ities, at the pit mouth, 
an or shipment a fair t of business is being done, but prices 
Show no upward move, and for ordinary descriptions of steam coal 











several instances leads to friction which is altogether unnecessary. 
The men are aguin complaining about the crowding of the 
collieries, and the inadequacy of the wages which they are earn- 
ing. There is no doubt that there are more workers tban work, 
bat this is entirely owiog to the rush to the pits which took place 
several years ago during a time of inflated trade. There is not 
quite au same ease in getting access to collieries to-day as there 
was then. 

With the advance of the season the coal trade continues to 
improve. On the first of October a rise of one shilling per ton 
comes into force, and if the weather should get colder this will 
probably be followed by another increase. The railway companies 
are taking more than an average for the season, the ic to 
Londen by the Midland being exceptionally heavy owing to the 
opening out of the new Chapeltown branch and its connections. 
In Barnsley hard coal drawn from the thick coal seams the higher 
qualities are readily sold, the demand for shipping being exception- 
ally active. Hull bas taken more than usual ; the other Humber 
ports are also receiving heavier weights than for the corresponding 
period of last year. Vaiues, however, are not going up in spite 
of the increased volume of trade. Barnsley hards are still at 7s. 
to 7s. 6d. per ton ; secondary grades from 6:. 2d. per ton. Steady 
business is reported in engine fuel, nuts making from 53. 6d. to 6s. 
per ton ; screened slack from 33, 3d. per ton; pit slack from 2s. to 
23. 6d. per ton. The stoppage of eeveral of the works through the 
engineers’ strike has caused coke to be in less animated — 
ordinary making 10s, to 12s, per ton ; washed coke from lls, to 
12s, per ton. 


The iron trade keeps pretty much as” was reported last week. 


The demand is fully sustained, but prices re’ firm. Railway 
stock is still keeping the men well engaged, and > to the present 
the moulders remain at their employment, thus ensuring a 


continuous consumption of several classes of iron. At several 
of the steel establishments it is admitted that the stoppage 
of work in the engineering branches is somewhat adversely affect- 
ing business, and there is every probability that if some settle- 
ment is not soon arrived at the steel workers in certain depart- 
ments will be put on short time. This remark applies more par- 
ticularly to crucible steel. In the Swedish steel trade there is 
rather less doing, particularly in the branches devoted to cycle 
manufacture. me time ago the leading cycle firms, being 
apprehensive that supplies would run short, laid in very heavy 
stocks, These have been found more than sufficient for their 
purpose, and fresh orders, therefore, are not forthcoming. A 
feature of the local steel trade at present is the exceptional 
demand for Beesemer and Siemens steels, in some quarters the 
increasing requirements encouraging the extension of plant, 

In the establishments devoted to files and saws there is no 
slackening of the excessive trade which set in at the beginnin ng of 
the year. There is particularly heavy business doing in files, 
both on home and foreign account, ere is every prospect of 
= department being kept extremely busy throughout the whole 
of the year, 

The shareholders in Vickers, Sons, and Co., Limited, met at the 
River Don Works on Monday to consider the pro acquisition of 
the Maxim-Nordenfeldt Gunsand AmmunitionCompany. Mr. T.E. 
Vickers, J.P., chairman of the company, who presided, explained 
the reasons which led to the amalgamation with the Maxim Com- 


pany. 
uick-firing guns, whilst Vickers and Co. made large guns, and 
the making of guns almost necessitated the of 
small ones. It was also essential to be able to make gun mount- 
ings and all accessories. The Maxim Company could do this work, 
and amalgamation would enable Vickers and Co. to go into that 
business much more quickly than if they laid down plant. 
Then the two companies hi tents in common. There wasa very 
important patent for a field gun-carriage in which it was un- 
desirable to have competition. It was arranged for the Maximshare- 
holders to accept Vickers’ ordinary shares at a premium, and their 
preference shares at par. The Board of Vickers and Co. would 
remain as it was, with the addition of one extra director, who 
would be the present ae director of the Maxim-Nordenfeldt 
Company. t would a central board. Power would be 
taken to appoint special or local directors. They would thus 
centralise the main ment as regarded the of the 
comeeey and the details of the management away Sheffield 
would be left to the special directors, The chairman 
resolution embod the alterations ne 


for carry’ 
scheme, Mr, A Vickers, who second 


—— a 
the sutalion, eo 





That company, he said, made machine guns and small ' 


basi would be too risky, as it would be difficult to cover, and 
the operations of the speculators are mostly confined to Scotch 
iron, jally as this is cheap compared with Cleveland iron, 
seeing that it is only 2s. 6d. more in value, and it costs consider- 
ably more than that to deliver the Cleveland iron into Scotch 
works. Thesea freight alone has risen to 2s. 10d., and ¥en 
the cost to the Clyde foundries will be between 4s, and In 
consequence of this small difference, the deliveries of Cleveland 
iron to Scotland are falling off, but the increased shipments to 
the Continent more than counterbalance this. Businessin No. 3 
has been this week mostly at 42s. for prompt f.o.b. celivery, 
though 42s. 1}d., ‘and even 42s, 3d., is said to have been paid. 
This is the best price paid this year. Very frequently the highest 
rates of the year are realised in the autumn, when consumers 
abroad are getting in supplies to tide them over the winter season. 
As is stated above, the hematite iron trade is unsatisfactory, 
and though it has been found necessary to advance the price of 
mixed numbers this week by 6d. per ton, it is not because of any 
increase in the demand, but because of the increasing cost of pro- 
duction. Makers have now fully 15s. per ton to pay for their 
Rabio ore delivered in this district, they are receiving less 
for their iron than they realised when the ore was at 13s. 6d. or 
13s, 9d. On account of this rise in ore, hematite iron will cost 
2s, 6d. more to manufacture, but the demand has not been such as 
to allow of prices being advanced, in fact it bas not 
them falling. To-day mixed numbers of East Coast hematite iron 
can be bought at 49s. per ton, and evena littleless. The rise in ore 
has been brought about by the advancing freights, there being 
fewer vessels ——— for the trade, and 6s. 9d. is secured from 
Bilbao to Middlesbrough, where 53, 3d. was the regular figure most 
of the summer. In the autumn of last year there was a still more 
“— advance in freights, which, however, did not continue long. 
e official statistics furnished to the Northern Finished Iron 
Board of Conciliation and Arbitration, and showing the deliveries 
and realised prices of manufactured iron during the two months 
ending August, 1897, are not favourable to the producers as 
perecom the deliveries, but are satisfactory as regards the _— 
The deliveries only reached 24,188 tons, a decrease of 3159 tons, 
or nearly 12 per cent., as com with the previous two months, 
this being brought about by the smaller trade in plates snd angles. 
The output of the former fell off 17 per cent., and that of the 
latter Pa cent., results which were not looked for, as it was 
believed that it was only the steel plate trade that was curtailed 
by the engineering difficulty. Plates in May-June formed 43 per 
cent. of the production ; in the last two months only 40 per cent., 
while angles fell from 13} to 104 per cent. The deliveries of bars 
were fairly well maintained. ‘he net realised price showed a rise 
of within a small fraction of a shilling, but that does not justify 
any advance being made in the wages of ironworkers for October 
and November. It raised the price to £5 2s. 3°44d., and slightly 
over 24d. more would have given the men 2 per cent. advance. 
Rails declined 2 ‘24d. in value, plates rose 1°7d., bars 3°44d., and 
angles 4s, 2°39d, The following is the summary furnished by Mr. 
Waterhouse :— 








Percentage Average 
Description. Weight invoiced. of net selling price 
total. per ton. 
tons. cwt. gr. Ib. & &. & 
Rails .. 592 5 119 .. S's. « 495 OO 
Plates .. 9678 18 8 14 w .. 00 .. .. 418 8°(6 
Bars .. 11,880 5 8 5 .. 47°05 .. .. 5 5 10°85 
Angles.. 2,541 11 8 17 10°51 . 5 2 814 
24,188 1 8 27 100°00 5 2 8°44 


Except in the plate trade, the finished iron and steel industries 
are doing fairly well, works being fally occupied and prices main- 
tained. jis is especially the cass at the manvfactories, which 
have had a good time for two years or more. The exports have 
been specially good of late to India and the Far East. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a quiet business in the Glasgow pig iron market 
this week. At the end of last week there was a smart upward 
movement in prices, attributed to ‘‘ bears” covering over sales. 
This had been considered all the more necessary, as Monday was 
to be a local holiday. When business was resumed on Tuesday 
the tone of the market was flat, and prices reacted considerably 
from the level they had reached on the preceding Friday. Business 
has been done in Scotch warrants from 44s, 9d. to 44s, 7d. cash, 
and 45s. to 44s, 9d. one month. There is comparatively litte 
demand for Cleveland warrants, it being more profitable at present 
for consumers to use Scotch iron. The prices of Cleveland have 
been 42s, 14d. to 42s, cash, and 42s, 2d. to 42s 3d. one month, 
Cumberland warrants have sold slowly at 47s. 54d. to 47s, 3d. 
cash, and 47s. 8d. to 47s. 5d. one month. Middlesbrough hematite 








continues to be practically neglected. 
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Ordinary Scotch pig iron is getting into demand to a ter | decrease in shipment to the United States, owing to the American | for a number of blast furnaces are in course of erection, and 


extent than usual for consumption in foundries and malleable iron 
works in consequence of the relatively high prices of Cleveland 

igs. The great demand for the latter for shipment to the 

ontinent has reduced stocks to about half of what they were at 
the beginning of the year, and the result has been an advance in 
price, which leaves only a small margin between it and Scotch pigs— 
& margin so smail that when the freight to Scotland is added to the 
price of Cleveland, it is raised to beyond the rate at which ordinary 
Scotch iron can be delivered for consumption. 

The furnaces in blast in Scotland embrace thirty-five making 
ordinary and thirty-seven hematite pig iron, the total of seventy- 
— with seventy-eight at this time last year. 

© prices of Scotch makers’ pigs are in some instances higher 
than they were a week ago. Govan and Monkland, Nos. 1, are 
uoted f.o.b. at Glasgow at 45s. 9d.; Nos. 3, 45s. 3d.; Wishaw and 
arnbroe, Nos. 1, 46s.; Nos. 3, 45s. 6d.; Clyde, No. 1, 50s. 3d.; 
No. 3, 47s. 3d.; Summerlee, No. 1, 50s. 6d.; No. 3, 47s. 6d.; G 
sherrie and Calder, Nos. 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 
51s. 9d.; No. 3, 48s.; Glengarnock at Ardrossan, No. 1, 50s. 6d.; 
No. 3, 45s.; Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington at 
Ayr, No. 1, 47s.; No. 3, 45s. 6d.; Shotts at Leith, No. 1, 523. 6d.; 
No. 3, 50s..; Carron at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s. 

There is a fair business on the whole in the coal trade, although 
the shipments again show a marked reduction. Inland wants 
keep well up, else business would be poor. The reduction of out- 
put at the collieries in the past few weeks has retarded the expan- 
sion of the export branch of the trade, and it is stated that 
contracts that might have been secured for the Clyde, had supplies 
been more easily obtained, have gone to South Wales and else- 
where. For steam coals the inquiry in the Glasgow district is 
decidedly easier. Main and splint are in fair request, and there 
is a brisk demand for dross. The prices f.o.b, at Glasgow are for 
main coal 7s.; splint, 7s. 6d. to 7s, 9d.; ell, 7s. 6d. to 7s, 94.; 
steam, 8s. 3d. to 8s. 6d. per ton. 

The colliers are still agitating for an advance of wages. The 
general opinion is, that if they had done the full amount of work 
they might by this time have had some concession made to them. 
The majority of the men evidently perceive now that the reduc- 
tion of their labour to four days per week was a mistake, and they 
are working five days in many places. In the meantime, however, 
the damage has been done, trade having been reduced in the 
shipping department by the uncertainty that prevailed as to 
obtaining supplies. 

— September nine vessels, aggregating 14,063 tons, were 
launched from the Clyde shipyards, compared with twenty-four 
vessels and 36,256 tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE colliers have decided by an overwhelmi 
the sliding scale. A local authority reminds them that amongst 
certain Indian tribes, when their medicine man is powerless to 
end a drought they burn him. The case is somewhat analogous, 
The sliding scale has not been effectual in converting bad times 
into good, so the colliers destroy it. The scale, I take it, was 
never deemed, even by its warmest supporters, capable of lessen- 
ing the evils of competition and greater colonial and foreign coal 
development, from which Welsh coalowners, in common with 
Scotch and North of England, saffer ; but it aimed to yield a just 
pro rtion of benefit to coalowner and collier, and do away with 

rivalry, and by means of the Sliding Scale Committee, formed 
of owners and men, to establish a working Parliament for mutual 
benefit and redress of grievances. And its “life” of over twenty 
years has effectually proved its value. 

The colliers now are expected to give formal notice of six 
months to end the scale, and it is hoped by their friends, the out- 
siders, that if determined to end the scale they will strive to get a 
substitute in its place. In fact, some hopeful authorities beli 
that this is the intention, and if a disposition is shown towards that 
end, very likely coalowners may try and meet them. It — 
that no less than 130 collieries took in the ballot, 41,245 
men deciding to end the scale, and 12,014 to retain it. Twelve 
th d votes, evidently those of the thoughtful and middle 
should carry weight. Last week there was a steadier feeling 
shown in the trade, but pending the decision of the colliers 
forward business was by no means brisk, and I hear that contracts 
for delivery over 1898 have not yet reached the initial stage. 
Shipments last week were slightly above the average. 

Mid-week on ’Change, Cardiff, it was stated that the mildness of 
the weather had told against the house-coal trade, but that steam 
continued to indicate a progressive improvement; second-class 
steam have been selling fairly well, and dry coals are in better 
demand, being about 3d. per ton easier. Monmouthshire semi- 
bituminous are a little weaker. 

Last prices are :—Best steam, 10s. 9d. to 11s.; seconds, 93. 9d. to 
103.; dry, 9s. to 93. 6d.; best Monmouthshire, 9s. to 9s, 3d.; 
seconds, 83. 9d.; best small, 6s.; seconds, 5s. 3d. to 5s. 6d.; inferior, 
4s. 9d. to 53. House coal:—Best, 9s. 9d. to 10s. 3d.; seconds, 
93. 3d. to 9a. 6d.; No. 3 Rhondda, 103. 9d. to 11s.; brush, 9s, 3d. to 
9s, 6d.; small, 8s.; No. 2 Rhondda, &s. to 8s, 3d.; through, 6s. 9d. 
to 7s.; small, 5s. 6d. 

Patent fuel, 102. to 103. 6d.; coke, 15s, to 22s, 6d. according to 
quality, cash thirty days, less 2}. 

Swansea prices :—Anthracite, 11s. to 11s, 6d.; seconds, 9s. 6d. to 
103.; ordinary, 8s, 6d. to 9s.; culm, 4s, to 4s, 3d.; steam, 9s. 6d. to 
103, 6d.; seconds, 8s. 6d. to 9s. House coal:—No. 3 Rhondda, 
10s. 6d. to 11s.; through, 8s. 6d. to 9s. 6d.; small, 7s, 6d. to 8.; 
No. 2 Rhondda, 8s. 6d. to 9s. 6d.; through, 7s. 3d. to 7s, 9d.; 
ag 5s. 6d. to 6s. Patent fuel, 9s. 6d. to 103, Coke, 13s, 6d, 
to 21s, : 

The iron and steel trades continue much about the same. Iron- 
masters have not lost faith in future business, and great accumula- 
tions of iron ore are being stocked, while last week good consign- 
ments came in for Dowlais, Cyfarthfa, Ebbw Vale, Blaenavon, 
Swansea, &c., principally from Bilbao and Duddon. One novel 
consignment came to Dowlais in the form of a cargo of pig iron 
from Middlesbrough. 

On ’Change, Swansea, this week, it was stated that the pig 
market had been very ttled, but that shipments had been well 
kept up. This was attributed to the season of the year, when 
supplies are taken to the North of Europe for the closing period. 
It — ee “er co ped — consump- 
sion of Spanish ore, and this, wi e hi ights prevailing 
hank aniened qeiven, Wille “ill lateniey’ ak hy Radel deen 
and necessitate a corresponding increase in the prices of manufac- 
tured articles, 

Swansea prices of ore this week were :—Tafna, 13s. 6d.; Rubio. 
14s, Glasgow pig, 44s. 9d., 44s. 8d. cash ; Middlesbrough No. 3, 
42s. 14d. prompt; hematite, 48s. 6d.; Welsh bars, £5 5s. to 
£5 7s, 6d.; sheet iron, £6 5s. to £6 10s.; steel sheets, £6 to 
£6 10s.; steel rails, heavy, £4 7s. 6d. to £4 10s.; light, £5 7s. 6d. 
to £5 103. Bessemer steel, tin-plate bars, £4; Siemens, £4 to 
4A 2s, 6d. Tin-plate, Bessemer steel cokes, 93. 44d. to 9s. 6d.; 
Siemens, 9s. 6d. to 93. 9d.; ternes, 17s. 3d. to 193. 6d.; best char- 
coal, 12s. to 12s, 6d. Block tin, £61 83. 9d. to £62. 

It is stated at some of the works that, though rails have been 
reduced, this has not been followed by a greater demand. 
Cyfarthfa bar trade is good. On Tuesday, about thirty well-laden 
wagons were despatched over Great Western, Midland, and 
Brecon routes, In the mechanical department, Dowlais, an im- 
provement has set in. An average output of steel is reported 
from the Swansea Valley and from Briton Ferry, and the mills at 
the latter place are in full operation. 

A trastworthy outlook of the Swansea tin-plate trade was given 





iron 





on Tuesday by Sir John Jones Jenkins, M.P., at the annual meet- | berg 


ang of the Metal Exchange, Since 1895, Sir John stated, the 


majority against | oo} 








Tariff, had been very marked. In 1895 they shipped 151,672 tons, 
but in 1897 only 41,000 tons. On the other hand, the shipment 
to Batoum and St. Petersburg had increased from 42,800 

50,039 tons, and to other continental ports from 
tons in the same period, whilst to the Straits Settlements they 
sent in 1897 2000 tons, as against nothing in 1895. The increases 
were in the ratio of 128 per cent., and the decreases to the United 
States 51 per cent. 

At the conclusion Sir J. J. Jenkins was elected president for the 
ensuing year. Vice-president and committee were appointed, and 
a well-carried and special vote of thanks: was awarded to the able 
secretary, Mr. W. Davies, 

The pitwood trade is reviving, and prices are waking op. 

Swansea harbour business has been exceptionally brisk of late. 
Last week coal tutals were much above the average—52,000 tons, 
of which 15,000 tons above av went to the credit of France. 
Patent fuel totalled 8000 tons and tin-plates 51,555 boxes, and as 
only 43,583 came from works, stocks were reduced to 85,882 boxes. 
Imports included 1219 tons pig and 4038 tons of ore. 

e furnaces at the Doffryn are to be re-charged. Millbrook 
and Landore, Ponterdawe and Upper Forest, reported to be as 
active as the preceding week. At the Beaufort only two mills are 

ing, four being stopped owing to alterations in the machinery. 

t is anticipated that a full start will be made next week. 

On the whole tin-plate prospects are fairly good, and the opinion 
on ’Change is that there will be more work for tin-platers next 
month than has been for some time. 

I hear, also, much better news of the Lydney district. Llanelly, 
too, is in a more hopeful condition. 

A fair amount of trade has been done at Ne of late. The 
coal trade is becoming brisker, lly coastwise, 

An important and most extensive new dock scheme, is, I hear, 
shortly to see the light, promoted by Lord Bute and the Cardiff 
Railway Company. At the present time I can only give a rough 
outline of the projects. These are the formation of a new dock 
to the west of the river Taff, Dog accommodation to the coasting 

e 


trade, and tly relieving est Bute Dock. Another scheme 
is for —_ tening the river = the harbour up to the Ely 
r mills, To those acquainted with the district it Swill be 


ins that this would place a great ac of land north of 
Penarth-road in communication by water with the docks, An 
authority observes that the whole of this lend could be canalised, 
as done on the banks of the Humber at Hall and in the Black 
Country. The whole indicates business for the House at an early 
date, and a large expenditure, if successful, on contract work. 

The directorate of the Rhymney Iron and Steel range ae | issued 
a day or two ago a very important circular to shareholders, 
putting before them ina clear and concise manner the exact state 
of the situation. The circular, in fact, gives a historical résumé 
of the “life” of the company for some years past. For some 
time they had on the iron and steel works and the 
brewery, but the steel trade eventually yielded no profit, and the 
trade became bad. This put the company into a corner, and 
to prevent liquidation the directorate subscribed £70,000 to carry 
on, and conditions are now stated to be improving, if opposing 
shareholders will not interfere. The opposing committee propose 
to dissever the brewery from the concern, and re-start the steel 
works, The directorate t out the absurdity of such a step, 
and, in the present condition of the steel trade, are backed up by 
strong ments. The circular ends with inviting the support of 
the s olders generally to enable the directors to continue ‘a 
legitimate and common-sense direction. ; 

On’ , Swansea, last week, it was remarked that the un- 
settled condition of the pig iron trade, which has been very al 
ceptible of late, is evidently due to the strike, as it does 
with the alternate in the prospects of a settlement. It 
was stated this week that the intervention of the Board of Trade 
did not appear to have had any good results, and the settlement 
of the fight was as far off as ever. 

In connection with the finished iron and steel trade, the pro- 

in Wales are by no means good. Ironmasters say that they 
still hold contracts which will last for some little time to come, but 
quotations are not so —= they were, and slightly lower prices 
have been conceded, Evidently forward business will get more 
doubtful every week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY there is not much animation noticeable as 8 
the placing of fresh contracts, but it is satisfactory to be able to 
state that the majority of the works have a sufficient amount of 
orders on hand. 

A slight falling off in the demand for some sorts of malleable 
iron is the only change that can be reported on the Silesian iron 
market. In pig iron a fair trade is done, makers of finished iron 
showing a decided iaclination to provide themselves well with raw 
iron while the present comparatively low prices last. The same 
may be told of billets and blooms. The activity of the — 
mills has been somewhat reduced lately, and the belief ey y 
is — aaa the immediate future an improvement is not likely to 
take . 

The position of the sheet business continues weak, and there is 
also not much done in plates, only the heavier sorts meet with a 
good demand, 

There is a most animated sort of trade doing in the steel and 
railway department ; the tube mills and foundries, on the other 
hand, complain of a gradual decline in orders, 

The raw as well as the finished iron business in Rheinland- West- 

alia moves on satisfactorily, fresh work coming to hand larly 
if not freely, and in seme departments an increase in activity was 
noticeable last week. On the whole pig iron bas, perhaps, been 
rather less briskly called for, but the Sit daeunes works do not 
care so much for fresh work at present, having their order-books 
well filled. Some of the finished iron branches are comparatively 
animated, while others again show a decreasing tendency; the 
cutlery trade belongs to the latter, having been dull for some time 
past, First quotations for raw and manufactured iron are as 
under :—Foundry pig No. 1, M, 66 to 67; No. 3, M. 59 to 60; 
ge forge quality, M. 58 to 59; basic, M. 59 to 61; German 

essemer, M. 60 to 63; Spiegeleisen, M. 65 per ton at works, 
Good merchant bars, M. 132 to 135; girders, M. 118 to 125 ; angl 
M. 132 to 135 ; sheets, M. 145 to 165; the same in basic, M. 1 
to 150; boiler-plates, M. 175 to 185; the same in basic, M. 140 
to 160; Siemens-Martin plates, M. 142 to 158; steel rails, M. 116 
to 120 ; light section rails, M. 110 to 115, all per ton at works. 

Total — of coal, during the first eight months of the present 

ear, was, for the Saar district 4,129,010 t., against 3,844,670 t. for 

e same the year before ; for Silesia 9,164,220 t., against 
9,033,430 t.; for the Ruhr district 26,618,240 t., against 37,558,330 t. 
during the corresponding period last year. 

Concerning the iron market in Austria-Hungary only very poor 
accounts can be given, a limited demand coming in for nearly all 
sorts of iron and steel. Some articles are extremely dull. 

In Bulgaria a fair trade has been transacted in iron during the 
past few weeks, merchant iron and railway requirements being in 
specially good request. For the first time American competi 
have appeared on the Bulgarian iron market, a Pittsburgh firm 
having, through a Paris agent, offered lowest at a recent tender- 
ing for rails for the Saramberg-Plovdiy Nova Zagora line; the 
order, which is worth over two million francs, is said to have 
already been placed with the above-mentioned firm. The tools, 
&c., required for the building of the railway in question will be 
supplied by a Turin works, while the orders for bridge building 
ay ong will be almost exclusively effected by a large Niirn- 

rm. 
Prospects, it appears, are improving on the French iron market, 


tons to 
25,000 to 53,000 | th 


tors | with the excepti 








several firms are enlarging their establishments, 
done in raw and in manufactured iron is for the en, a 
tively quiet, but has been showing rather more steadiness aa 
oie we hight 

orders come in pretty freely-on the Ba iro 
but quotations are on the ne less upon ae especially 
export orders. In the steel department a particu ly good trade 
is done, and the railway and engineering departments are reported 
to have excellent p ts. About 1500 wagons and apparten. 
ances for the State railways are to be given out in the immediate 
fature, Orders for 800 tons plates and 600 tons sectional iron for 
the same railway are likewise cpeehe. Quotations are :—Luxem. 
burg foundry pig, No. 8, 60f.; common forge pig, 60 to 62f.: 
merchant iron, f.0.b, Antwerp, No. 2, 131°50 to 133f,; No, 3° 
136 ‘25f.; the same free Belgian station, No. 2, 140f.; No. 3, 1454: 
rders, f.o,b. Antwerp, 182 to 138f.; the same free Belgian station, 
35 to 140£.; irno plates, No, 2, for export, 140 to 142 ‘50f.; No 3. 
150 to 152°60f.; steel plates, 150 to 152°50F.; steo rails, 105 to 
. Pp 
An animated demand is noticeable on the Belgian coal market 
and stocks show a decrease against previous month. Anthracite 
stands lf. p.t. higher than at this time last year. Quotations for 
house coal are likewise expected to rise. 

In 1896 no less than 878 miners have been killed in the Prussian 
. The 


mines, the total number of men employed ha been 391,774 
number of employed rose 371 r cent., against the year 
before, while the number of persons killed rose 4°28 per cent., the 


increase being due to the fire in the Kleophas Mine in the Breslay 
district, where 104 men were killed. Of the 878 miners killed 
in 1896 246 fell to the Breslau district, 65 to Halle, 18 to Claustha! 
416 to Dortmund, and 123 to Bonn. The highest figure falls to 


Breslau, where 2'854 within a thousand were killed, inst 2-313 
in a eee year. Then comes Dortmund with 2°538 per 
th , against 2°601 in 1895. 


On the French coal market a satisfactory business is 
done, current production meeting with steady demand. Quota. 
tions for both coal and coke are firm. French business in coal 
_ coke during the first seven months of the present year was as 
under :— 


generally 











Import.—Coal, 

1897. 1896. 1895, 

Tons. Tons. Tons. 
England .. .. a «+ 2,260,980 .. 2,116,210 .. 2,073,310 
Belgium - 1,553,810 .. 1,619,000 .. 1,813,550 
Germany .. .. ee» 801,410 .. 809,980 .. 270,530 
Other countries 2,880 .. 1,820 .. 2,950 
Totals -» 4,118,080 .. 4,047,050 .. 4,160,840 

Coke, 
Belgium .. .. «. o- 806,800 .. 278,830 . 202,740 
Germany .. . 448,680 .. 419,530 .. 488,600 
Other countries 8,650 .. 4,180 .. 8,000 
Totals 764,180 .. 697,040 .. 694,340 
Export.—Coal, 

Belgium .. .. «. o- 242,300 .. 204,770 195,580 
ae oo ee 8,060 .. 6,810 7,750 
Switzerland 94,470 .. 98,570 . 92,350 
key .. 680 .. 1,890 . 8,570 

Egypt... .. 200 . - ~ 
ne 1,900 . 1,700 . 7,150 
Or countries 48,620 .. 76,270 . 66,570 
French vessels.. 85,010 86,540 100,720 
vessels 81,700 28,670 25,850 
Totals . 516,080 505,226 .. 499,540 

Coke. 

26,580 . 26,900 .. 41,570 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal k rather quiet, a scarcity of tonnage and freights 

advancing pode te to the near ports and Baltic, Prices un- 

from last week. House coal keeps in good demand ; 

orders plentiful, but vessels scarce ; prices firm, Tin-plates remain 
unchanged. Steel and iron works fairly off for orders. 

Coal: Best steam, 98.; seconds, 8s, 9d.; house coal, best, 11s,; 
dock screenings, 6s. 6d.; colliery small, 5s. 9d. to 6s.; smiths’ coal, 
6s. 64. Pig iron: Scotch warrants, 44s. 5d.; hematite warrants, 
47s, 2d., f.o.b. Camberland ; Middlesbrough No. 3, 42s, 1d, 

rompt ; Middlesbrough hematite, 43s, 6d. Iron ore: Rubio, 
te: ‘afna, 13s. 3d. to 13s.9d. Steel: Rails, heavy sections, £4 10s. 
to £4 12s, 6d.; light ditto, £5 7s. 6d. to £5 10s., f.o.b.; Bessemer 
steel tin-plate bars, £4 ; Siemens steel tin-plate bars, £4 2s, 6d.; 
all delivered in the d cash. Tin-plates: Bessemer steel, 
coke, 93. 9d.; Siemens, coke finish, 10s. Pitwood: 15s, 9d. to 
16s. London Exchai telegram: Copper, £49 5s,; Straits tin, 
£61 15s. Freights: Advancing. 








TRADE AND Business ANNOUNCEMENTS,—Mr, Sheffield, C.E., 
of Mosley-street, Newcastle-on-Tyne, has taken Mr. J. D, 
Twinberrow into partnership, and the practice will be continued 
at the old address, 

H.M. Torrepo Destroyers THRASHER AND Lynx.—Oa Wed- 
needay morning, d a dense fog, these two vessels ran on 
Dodman Point, on the Cornish coast, with disastrous results. It 
appears that the two vessels were steaming line abead, the 

hrasher leading. The usual precautions as to sounding were 
taken. The Thrasher, however, struck pe: a ridge of rocks, and 
— to the density of the fog, and the short distance which sepa- 
rated the two vessels, was unable to give w: to the Lynx in 
time to prevent her from going ashore also. ter the Thrasher 
struck a steam pipe in her fore stokehold burst. Five of the 
stokers were scalded, three of them being killed, while a fourth 
was so terribly injured that he afterwards succumbed. Both ves- 
sels have since been floated, the Thrasher having proceeded to 
Falmouth and the Lynx has returned to Devonport. 


Tue RevorT OF THE BoaRD OF TRADE INSPECTOR, Lieut- 
Col. Addison, has been issued relating to the accident which 
occurred on the London, Chatham, and Dover Railway on 
A 24th. It may be remembered that as an early eres 
train from Holborn to te, ne of an engine an 
twelve vehicles, was within about three miles from Sole-street 
Station, part of the train left the rails. The three rear vehicles 
broke away from the train, being about 400 yards behind the 
Sa ee ee a eas eine te Sk ae ot 
e about 8 from the where the m™: a 
wheel having left the rails was rwards found, When the train 
sto , the engine, tender, and first three carriages were on the 
sales but all wheels of the next six onus were off the rails, 
of the trailing wheels of second-class carriage 
No, 40, F tely, there were only a few of the companys 
servants and one r in the train, and none of these es 
injured. Lieut.-Col. Addison has no hesitation in saying == 
mishap was caused by running trains at full speed over 4 
which was not at the time fully ballasted, and submits that — 

+ orders are necessary to limit the discretion at preet 
left to permanent wa and rs in similar cases. 110 
recommends that it should be distinctly laid down that trains = 
never to be allowed to run over new work at full speed until suc 
work is absolutely completed in every respect. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
Nsw York, September 22nd, 
Tue enormous exportation of staples, soon to 
be followed by the movement of the cotton crop, 
romises new conditions in the financial market, 
i which gold will play an important part. The 
wheat roads are loaded down with wheat ; the 
corn movement will be ment i and the exporta- 
tion of a number of exportable products will con- 
tinue throughout the autnmn to sustain a flow of 
eld to this side, or securities to act for it. 
General trade and business is improving upon 
a substantial foundation. Prices in nearly all 
lines are higher than during the summer months. 
The industries have been put in the best possible 
shape. Large expenditures have been made for 
machinery and mechanical appliances during the 
t twelve months, and while distinctively new 
Jants have not been erected in such large num- 
ers, there has been an emphatic enlargement of 
roductive capacity. To what extent there will 
employment for this is a hard question to 
answer. Much depends upon the temper of in- 
yestors, These 
late in the market places. There is much en- 
couragement, however, in every direction. Prices 
have been crowded down to rock bottom. The 
bulk of the big buyers have been smart enough 
to buy a good deal of material at old prices, 
Some of them think there will be no difficulty in 
doing so hereafter, But recent inside reports 
from big concerns in and near Pittsburgh make 
it look as though prices—especially for Bessemer 
pig and steel billets—have been marked up one 
notch higher, to stay. Still this has been a year 
of surprises, and trade may have two or 
more up its sleeve. In most markets pig iron 
has been lately sold at August prices. The news- 
papers talk of advances and so on. Perhaps they 
may be right, but pig iron people read between 
the lines, The finishing mills are all gathering 
in more business. Some are crowded for the 
present. Plates and structaral iron are strong 
and active, Merchant steel is up, and will creep 
higher, as a great ca ee implement 
makers are not yet supplied, 








LAUNCHES AND TRIAL TRIPS. 


On Monday, September 27th, Messrs. Wigham 
Richardson and Co,, launched from their Neptune 
Shipyard a large steel screw steamer which they 
are constructing to the order of the Deutsche 
Dampfschifffahrts Gesellschaft Hansa, of Bremen. 
The vessel is built of steel, and is intended to 
take the highest clases in Lloyd’s Register. She is 
432ft. in length by 54ft. beam, and will be ri 
as a ——, aa 9 “yy the four- 
crank quadruple-ex type, 210 lb. worki 

ressure, balanced on the well-known Tenet 
Rchlick, and Tweedy system, and they, with the 
boilers, are also being constructed by Wigham 
Richardson and Co, The vessel will also be 
supplied with a oe installation of 
auxiliary machinery for working the cargo 
and the ship herself, including eight steam 
winches, two steam cranes, steam windlass, steam 
steering gear, &c, As the vessel left the ways 
she was named the Tannenfels by Mrs. Dudgeon. 

On Wednesday, the 22nd ult., the s.s, Queens- 
wood, built by Messrs. Ropner and Son, of Stock- 
ton-on-Tees, to the order of Messrs. Constantine, 
Pickering, and Co., Middlesbrough, made her 
official trial trip, when a speed of ml 114 knots 
was obtained in a run as far as Sunderland and 
back to the Tees Bay, everything connected with 
the engines and ship proving very satisfactory, 
the former working without a hitch of any kind 
and very smoothly, Thissteamer is of about 4100 
tons deadweight, and is fitted with the builders’ 
patent “Trunk,” and all other most recent 
Fe goor for the efficient working of the vessel, 
the machinery being supplied by the well-known 
firm of Messrs. Blair and Co,, Ltd. The steamer 
has been built under the supervision of Mr. 
William Constantine, who was present at the 
trial trip, together with the owners, whoexpressed 
themselves as highly pleased with the results 
obtained. The builders were represented by Mr. 
L, Ropner, 

On Monday, September 27th, Messrs, Far- 
ness, Withy, and Co., Ltd., launched from 
their Middleton Dockyard, Hartlepool, a la 
steel screw steamer of handsome design to the 
order of Messrs, F. Leyland and €., Ltd., 
Liverpool. She is a fine type of a modern 
boat, measuring over 360ft. in length, and built 
throughout of Siemens-Martin steel with large 
measurement, and a deadweight carryi ca- 
pacity of about 4600 tons, built to Lloyd’s 100 Al 
class to their three-deck rule, All deck erections, 
skylights, bulwarks, &c., are constructed of steel 
and iron, cellular double bottom, fitted fore and 
aft for water ballast, the after peak being also 
available. The greater portion of the plates are 
in 24ft. lengths, making the stracture of the ship 
very strong. Six powerful steam winches, one 
multitubular donkey boiler, patent steam i 
gear and screw gear aft, patent direct steam 
windlass, stockless anchors hauling into hawse 
pipes, and all modern appliances, are fitted for 
the handy working of the ship. e saloon and 
cabin, providing accommodation for the captain, 
are handsomely finished in polished hardwood, 
The vessel be as a two-masted fore- 
and-aft schooner, and will be fitted with triple- 


expansion engines having cylinders 22in., 36in. 
62in, by 48in, stroke, by Mesars, Thomas Richard- 
The vessel and 


son and Sons, Ltd., Hartlepool, 
machinery have been constructed under the 
superintendence of Mr, Neville Evans and Captain 
Fry on behalf of the owners. On leaving the ways 
the Assyrian was named by Mrs, Henry Withby. 








THE POPULATIONS OF THE CHIEF EGYPTian 


Towns, accordi 
ing to the census of May 31 
1897, are as follows :— _— 
: 1897. 1892 
po ~_ ++ ee 576,400 .. .. 201,562 
‘ lexandria «- 819,767 .. .. 88,872 
MIRE. we) Sas és 57,288 .. .. 588 
Assiout pein < | aeons 
pansourah... ec ee a 8,044 
= - Se: eae 
Ported <<) 22° 3 "80 ae 18748 
our 64. «s 82,168 .. .. 810 
Damietta . (: [2 sia i) 2: 2805 


ople have not been standing of : 





THE PATENT JOURNAL. 
Condensed from “The IUustrated Ofteiat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


16th September, 1897. 


— Srraivers used for Paper Putp, H. J. Rogers, 

atford. 

21,213. Frames for Finrovs Mareriats, M. Mont- 
gomery, Belfast. 

21,214. Mzruop of Maxine Russer Tires, A. Hopton, 


ndon. 
21,215. Pwzumatic Tusecess Tires, W. 8. Simpson, 
mdon. 
21,216. Wueets, J. McIver and W. Harland, 
mdon. 
21,217. Sanp Proor Murringger, H. W. McConnel.— 
H. 8. Sloman, Egypt.) 
21,218. Ionrtinc Matcues, J. and W. Garthwaite, 
Halifax. 
21,219. Srerzotyre Prates for Pritine, J. Petch, 


ax. 
. Hypraviic Brusxes, W. Tucker, Manchester. 
. Mitchell, 


. Bunos for BARRE: —— ° 
. Bicycte Hawpves, T. G. Russell, London. 
London. 


. Croies, C. G. y Perez, 
. Pors, C. E. West, Roundhay, near Leeds. 
. Construction of Wuee.s, R. Sellers, Brad- 
21,226. 
ord, 
nee. A oon for Pyeumatic Tires, C, Longbottom, 
ord. 
21,228. Tires, J. H. Woodroffe and J. W. B. Wright, 
mdon. 
21,229. PortaBLe Execrric Bartrery, D. Forbes, 
London. 
21,230. Tire, G. Goodall and W. Bell, Aspatria, vid 
Carlisle. 
21,281. Swivet Looms, E. Hollingworth.—(G@. F. Hut- 
chins, United States.) 


21,232. Cycie Sapp.ies, P. A. Martin, Birmingham. 
21,233. Hoists, W. T. es and T. Matthews, Bir- 


Sewine Macuines for Boots, W. H. Dorman, 


ming’ ‘ 

21,284. Seat-rasteners for Canriaces, A. Olark, Bir- 
m: ; 

—_— mor ny T. White, E. G. Staples, and G. Free, 

21,286. Wuest Rims, G. Atkins, C. Wilkins, and E. A. 

en, ham. 

21,287. Wueer Rows, E. A. Allen, Perry Bar, near 

Birmin; 


8! 

21,238. Macuine for Rutine Parser, J. Shaw, Barnsley. 

21,239. Sewinc Macuines, A. Wood, W. Ruxton, and 
J. Coats, jun., Glasgow. 

21,240. Consumine Fou Arr, D. France, Manchester. 

21,241. Timepiece for Domestic Purposss, W. Middle- 
ton, London. 

21,242. Pweumatic Tires, T. Buswell, London. 

21,248. Serine Waeet for Cycres, R. Jones, London. 

21,244. Fisnino, A. José, London. 

21,245. Door Caton, F. W. and J. W. Elliott, Gates- 
head-on-Tyne. 

21,246. A Game, H. Wall, A. Smith, and G. Heaton, 
Birmingham. 

21,247. Portiere Rops for Doors, J. Wakefield, 

mdon. 

21,248. Toorn Cuttivators, W. F. Johnston and W. J. 
Clokey, London. 

21,249. ELEcTRIC Swircues, J. G. Lorrain. — (The 

Esmond International Electric Traction Company, 
United States.) 

21,250. Cyrcizs, F. Beauchamp, London. 

21,251. Screw.ess-rop Kyire Macuins, 8. Ibbotson, 


London. 
Door Latcs, E. Raymond and N. Collette, 


21,252. 
London. 

21,253. Construction of Bakers’ Ovens, T. Hitchin, 
London. 

21,254. Crcrz Braxg, J. O'Reilly, London. 

21,255. Biorrine Device for Cterxs, M. H. Hember, 
London. 

21,256. Lapets, M. E. L. Ibbetson, London. 


N, h 


21,298. Justiryine Linotyrs Mecuanism, The ae 
Co., Ltd., W. J. Lewis, H. Pearce, and C. Holliwell, 


21,299. EscarpemMEenT Mecuaniso of LivoryPe MacHINEs, 
The Linotype Co., Ltd., W. J. Lewis, and H. Pearce, 


21,800. Repropucine Ossects in Re.ier, M. Kruse, 
21,801. Exuaust Stream Conpensers, G. Walker, 
on. 
21,302. Drivine Gear for VeLocirepes, H. G. Graham, 
London. 
7 Sypuon Pirzs for Warer-cLoset Cisterys, D. 
21,804. ComBinaTION Pen and Pencit, T. H. Wenman, 


on. 
21,805. Fow.xovusgs, A. Harrowell, London. 


17th September, 1897. 
21,806. Mup Protector for Wueexs, A. 8. Whiteley, 
21,307. BIcYoLE Tires, W. Browne, Cookstown, Co. 
Tyrone. 
21,808. Arr-sHIP Proputsion, A. A. Govan, Bridge of 
Allan, N.B. 
Sao and Serrine Traps, J. White, South- 


am) 
21:810. Ore-crusHine Miuis, O. H. Jones, Liverpool. 
21,311. Laporatory Gas Furnace, G. T. Holloway, 


on. 

21,812. Hooxs used on Cycie Frames, H. F. and H. 
Atkins, Cov 3 

21,313. “UspuncruraBLe Pyrevumatic Axe,” T. 
Gregory, Leeds. 

—_— Fiour Savures, T. Locker and J. Wolvin, 

y- 
21,315. Continvous Spinnina Macaines, H. Zwicky, 
21,316. Covounrsa Marrers, I. Levenstein and Leven- 
iter. 
i Gauge for Drituinc Hoes, J. I. Cooper, 


e 
21,318. Braxe Rops, A. White, Bristol. 
21,319. Brakes, T. D. Cross and W. Deakin, Birming- 


21,320. Firriscs for Looxinc Guiasses, H. Brownhill, 
nowt H. J. Marsden, Birmingham. 

21,821. Toors, H. J. 

21,822. Cycxz Sappuzs, J. B. Brooks and J. Holt, 

eo otors, C. Tennett and A. J. Riley, Brad- 

a Measvurine Sxins, 8. Scatchard R. Shaw, 

21,825. Fisiienuey’s Waners, H. W. D. Dunlop, Lucan, 

21,826. Cusnionep Bush or Hus, A. Burrows, 

n. 

21,327. Suspenpers, 8. James and W. H. Hancock, 

21,328. Buackina, H. Ol Birmingham. 

21,329. Morors, E. K. cag ly Harrogate. 

21,380. Wueets, H. Gotliffe and D. Carrol, Man- 

21,381. SPEED Inpicators, J. P. Barker, G. Prescott, 
and H. E. Barker, Li 

21,382. Rotters for Drawine Frames, F. Bullough, 
London. 


21,383. Sappizs, T. W. Robertson, Belfast. 
_— Wuee.s, W. Woodhead, J: H. Taylor, and J. E. 


arcroft, Man 3 
21,335. Szcurnine Lips, C. Hames and C. Bell, New- 
castle-on. 


-Tyne, 
21,836. CycLez Gzar, F. Hopper, London. 
21,387. SicNALLING Apparatus, 8. Houghton, Dudley, 


ores. 

wo Meruop of Fezpmvc Lamas, J. A. McIntyre, 
iw. 

21 oo Wueet and Lever Bicycie, H. Thomson, 


jundee. 

21,840. Tire, H. Portway, Bradford. 

21,341. Braxzs, T. Crowther, Bradford. 

21,342. Rotters for Drawine Corton, B. Ives, Wake- 
field, Yorks. 

21,348. Rugs, C. H. Bees, Birmingham. 

21,344. TrovseR Fastener, C. and A. E. Terry, 
Ridditch. 


21,345. ConsTRUCTION of CYCLE Wuee ts, W. H. Sagar, 





21,257. Braxs, T. H. Newcomb and The 
Brake Syndicate, Ltd., London. 

21,258. Catcn for Bicycte Sranp, J. Plowright, 
King’s Lynn. 

21,259. Lever Mecuanism for Guns, 8. Bunting, 
Bi ham. 


21,260. Reruse Destructors, J. Deas and A. J. Liver- 


ndon. 
21,261. Rervse Desrauctors, J. Deas and A. J. Liver- 
mdon. 
21,262. Propucine OpricaL Ittusions, A. Lewino, 


mndon. 

21,268. DispLayinc Consecutive Ficures, A. Lewino, 

London. 

21,264. Roorine Siates, J. Jemson, London. 

21,265. Tosacco Prrzs, J. B. Bell, London. 

21,266. Door Sprines, B. Turner, London. 

21,267. Gear Cases for VELOCIPEDES, 
London. 

21,268. CatcuLatinc Macuings, A. T. Ashwell.—({ The 
America Arithmometer Company, United States.) 

21,260. SuHozs, W. Loake, London. 

21,270. Sash Fasteners for Winxpows, C. 8. Roberts, 
London. 

yr me Pyevumatic SieicH Cusnions, L. L. Petett, 


F. James, 


mdon. 
21,272. Materia for Brace Manvuracture, W. Lowen, 


mdon. 

21,273. Vatves for Pneumatic Tires, E. Swain, 
London. 

21.274. Hanpve-pars for Cycuzs, E. Swain, London. 

21,275. Cuanoine Srrep of Cycies, De W. W. Spence, 
Ontario, Canada. 

a for Skirts, L. F. Doty, Chicago, 


21,277. "APPLYING Russer Tires to Wueezs, T. B. 
losser, London. 
21.278. Liquip- HOLDING Recertacies, R. Alexander, 


ndon. 
21.279. Traw.-nets, J. Cohrs, London. 
21.280. Bearinos for Wuexxs, J. F. Pope, Chicago, 


21,281. Toot for Hotpinea Nats, C. Hustedt, jun., 


mdon. 

21,282. Sueer Suears, J. Martin, London. 

21,288. ApPpARATus for Prore.iine Suips, P. Haenlein, 
London. 

21,284. SHoxs, G. F. Redfern.—(Rice and Hutchins, 
United States.) 

21,285. Steam Pans for Bortina Svaar, J. L. Collier, 


London. 
21,286. Macurngry for Wasuine, C. D. Jenkins, 
mdon. 
21,287. Wixpow Buinps, G. Ressig, London. 


on. 

21,288. VenicLe Brakes, J. G. Accles and H. Snow- 
man, London. 

21,289. Sores of Boots and Sxoss, J. T. James, Liver- 
pool. 

21,290. Bicycte Tires, W. P. Thompson.—(C. Newman, 


—.) 
21,291. a ai Srrep Gear, J. McG. McCulloch, 
e 


Liverpool! 

21,292. BoaT- PROPELLING Apparatus, J. Cottrell, 
Liverpool. 

21,293. SiaNaL TeLeGRAPH Apparatus, C. V. Boughton, 


ndon, 
21,294. Hanpie-bars, H. E. Newton.—(J. J. Slevin, 
Onited States.) 
21 = OPERATING PHotoGRaPHicSxHutrers, J. P. Swift, 
mdon. 
21,296. Fug, Gas Propucers, A. Kitson, London. 
21,297. Propuction of Co.ourina Marrers, J. Y. 
Joh —( Batlische Anilin and Soda Fabrik, 





Germany.) 3 








21,346. AceryLenz Gas Generation, W. A. Thornton, 
21,847. ACETYLENE Gas Generation, W. A. Thornton, 
Leeds. 


21,348. Borries, W. Rowbotham, London. 
21,849. Enoravinc on Copper, G. W. Morgan, 
Aberdeen. 


yo tance Movements, H. and 8. Tuttle, 
vw Puncture Locator for Tings, E. W. Wynne, 


21,352. Muzzies, A. Garstin, London. 
21,353. for Cuzs, E. Eaton.—{S. Rhodes, 
Germany.) 


21,854. InrLation of Scenzry Dresszs, W. J. Craw- 
shaw and W. 8. Olver, London. 
21,855. Srzzrina Apparatus, A. G. Brookes.—(P. J. 


Bagge, Norway.) = 
21,856. FURNACES, G. A. Nussbaum, London. 
21,857. Exectric Traction, E. J. Wade and A. W. 
Bouthe , London. 
21,358. mB, S. W. Herrick and ©. R. Lunger, 
mdon. 
1,0. Vaccua Propuction, A. Barr and W, Stroud, 
Ww. 
21,360. Manuracture of Gor Bais, J. Macneil, Glas- 
gow. 
21,361. Lape, D. Allport, London. 
21,362. ImpartTinec a GLossy Surrace to Surrts, L. V. 
Gussone, London. 
21,368. MetaL Frames of Strap Rowers, H. W. Smith, 
on. 
21,864. Trres for Crores, W. D. Snow, Kingston-on 
Tham 


es. 
21,865. Hor Water Apparatus, BE. A. Manny and C. 


ond, Kingston-on-' es. 
21,366. Execrric Arc Licut Reruector, C. M. Boles, 
Kingston-on-Thames. 


21,367. Tosacco Pipzs, J. J. A. Sherril, London. 
21,368. Eve Protector, F. Hay, London. 
—— Stoppers for Botrzzs, J. B. Morgan, Birming- 


21,370. Borrizs, J. 8. Wood, London. 

21,871. Lawy Mowsrs, 8. O. Johnson, London. 

21,372. Propucine AcsTYLENE Gas, E. C. Chardin, 
London. 

21,378. Mortise Locks, J. Neuser and P. J. Weber, 
London. 

21,374. Starprinc Lear Tosacco, W. H. and G. P. 
Butler. 

21,875. Locks, J. Green, London. 

21,876. Bicycote Wests, G. Townsend and A. E. 
Beck, London. 

21,377. BEARING Batts, A. E. Beck and G. Townsend, 


London. 
21,878. Gear Cases, B. Whitehouse and A. E. Beck, 
London. 


21,379. Cycie Sappixs, A. O. Wright, London. 

21,380. Macaines for Dicaine Poratozs, E. Hampel, 
London. 

21,381. Trrus, 8. Raby, London. 

21,882. Currers for Finczr Naixs, C. Mitscheunig, 
London 

21,383. Frame Horper, G. F. Redfern.—(Krautheimer 
and Co., Germany.) 

21,384. TREATMENT of O: G. Attwood, London. 

21,885. Ea@ Pacxine, L. J. W. Ritchter, London. 

21,886. Winpow Sasues, J. Hayton, London. 

21,387. Preservinc Orcanic Sunstances, F. W. H. 
Graeff, London. 

21,888. Paper Fitz, G. M Liverpool. 

Ta Musicat Tons, R. Hope-Jones, 








a Venicies for Sopmarine Raicway, H. Noar, 

21,801. Rims and Trees for Cycuzs, A. Fielding, Man- 
chester. 

21,392. Key Actions, G. Penman and W. Cooper, 
London. 

21,393. Fotpine TaBies, C. J. Mandeville, London. 

21,304. Urninazs, P. B: London. 

21,895. Manuracrure of Casies, M. J. P. O'Gorman, 

mn. 

21,396. Saint Fiouncine, W. Blattman and J. T. 
M » London. 

21,397. INHALING Mzpicisat Vapours, A. Becker, 

21,398. Axizarine Lumps, J. Y. Johnson. — (The 
Badishe Anilin and Soda Fabrik, Germany.) 

21,899. Cotounisc Matrers, A. G. Green and A. R. 
Wahl, London. 

21,400. VenicLe Brakes, E. Kingscote, London. 

21,401. Harm Curers, F. W. Breuer, 

— System of Warer Punirication, L. Devaux, 


don. 
21,403. Saox Srirrenzr, E. London. 
H. Borgstrém, 


Borrel, 

21,404. Carryina Frames, H. E. 
London. 

23,405. Drivixc Gear for Crcies, BR. Goldschmidt, 
London. 

21,406. Manuracture of Fasric Srrirs, A. Miller, 
London. 

21,407. Drivina Mzcuawism of Bicyores, G. Beit, 
London. 


18th September, 1897. 


21,408. Kruvematocrapa, H. M 
21,409. Lirtine Suarts, W. E. Leece and 


ion. 
J. W. Bur- 
gess, Birkenhead. 
21,410. TRANSFORMERS ImPEDENCE Coit, W. E. Burnand, 
Sheffield. 
See Ca.tsre Gauceand Rus, W. Banks, 
n. 
7 Guarp for Bicyouzs, J. J. Pine, Portsea, 
un! 
21,418. SoctaBLz CrcoLz Arracument, A. E. Middleton, 
Wor , Cumberland. 
21,414. Curtars Rops for Doors, J. B. West, Man- 
chester. 
21,415. a eee Winvrne, 8. Safran and I- 


21,416. CycuEs, J. E. Ma 


Halifax. 
21,417. Battinc-macuine, I. Grobli and J. Reich- 
Tisch-Hauser, London. 


21,418. Pires, J. McMullen and G. H. Turner, Man- 

21,419. Forx Eps of Cycies, R. F. Hall, Birming- 

21,420. ELEcTRO-PLATING of ARTICLES, R. jF. Hall, Bir- 
minghnm. 


21,421. Tirzs, T. B. Anderson, Gl ; 
21,422. A Suarr Stor Surrer, H. V. Low, Norwich. 
21,428. Cuomzys for Lamps and Stoves, R. Cripps, 


N " 
—_ Pyevmatic CycLe Tires, 8. Bunting, Birming- 


21,425. Paper Baa, A. Par, Redditch. 
21,426. Meruop of Layinc Drarn Pires, D. T. Haylock, 


don. 
21,427. MepictwaL Compounn, E. Wadham, Newcastle- 
on-Tyne. 
21,428. Ispia-RUBBER StarmTREaDS, E. H. Seddon, 
Mancheste: 


Tr. 
21,429. a Norttrication, W. Kimberley and W. A. 
21,480. WATER-FILTERING Apparatus, C. R. Honiball, 
vi 
21,481. Lerren Paper and Envexors, C. Coward, 


anchester. 
21,432. Brake, C. 0. Slowe, Manchester. 
21,483. CottaR BraRivos for Srinpizs, W. Sumner, 


chester. 
21,484. Cyctz Batt Brartnas, G. Webb, Ganarew, 
Monmouth. 
21,485. Taps, 8. Bamforth, Manchester. 
— Trawt Nets, J. Patterson and R. Carnaghan, 


lasgow. 
21,487. Raisrsc Erecrric Licnt Prexpants, R. W. 
Braham, London. - 
21,488. Brake, J. J, Bobbins, ©. Roberts, and C. 
Tompkins, Birmingham. 
21,489. Securninc Cranks and Wueets, C. T. Lunt, 


B 
21,440. Trres, R. 8. Hislop, Glasgow. 
21,441. Can, W. E. Williams, Cardiff. 
21,442. Stoots, R. Rowbothan, Manchester. 
J. H. Woodroffe and J. W. B. Wright, 


mn! 

21,444. Sappizs, H. 8. Reading, London. 

21,445. Garpentnc Macutngs, C. Inskip, London. 

21,446. Levexs, J. J. Hicks, London. 

21,447. Cyctz Tire, W. 8S. Frost and W. Gilchrist, 
London. 

21,448. Gotp Extraction, J. Baxeres and 8. de la 
P London. 

21,449. Szamizss Ticut-rittinc Coat, 8. Lerner, 

21,450. J. Sampson, 
Lon 


on. 
21,451. Green Dyzsturr ManoracTure, O. Imray.— 
The Farbwerke vormals Meister, Luceus, and Briining, 


Sream Generators, &c., 


nae ; Smoxz, &c., G. von Schulpe, 
21,458. Dasvine Gear of Cyrcizs, W. Meyer, Liver- 
noe. Gerrine Coat, J. Holland and J. W. Bullock, 
21,455, Orcux Tires, G. Hall and J. Becket, Man- 


ester. 

21,456. Cement Manuracture, C. Heap and T. Oddy, 
Manchester. 

21,457. Suckers, O. Courtney, London. 

21,458. Heap-wear, E. Zucker, London. 

21,459. Motors, R. P. Pictet, London. 

_—_ VessEL Construction, E. H. O. R. Ropner, jun 


on. 

21,461. Foorsati, A. C. Piper, London. 

21,462. Street Boxes of Execrriciry Mains, H. W. 
Wilkinson, London. 

21,468. Perrorations for Stas Forms, T. B. Harris, 
London. 

21 = Propucine AcETYLENE Gas, J. Windmiiller, 


mdon. 
21,465. Locks, A. Stenstrém, London. 
21,466. Tires for VEHICLE WHEELS, H. Liversedge, jun., 


London. 
21,467. Grass Lamp Curmneys, P. and D. O'Donnell, 


ion. 

— A Prorecror for Saint Currs, H. Kerby, 
mdon. 

21,469. TRansposine Mecuanism, C. A. V. Lundholm, 


ndon. 
21,470. PuLvERIsED OnE Separation, B. G. Dickson, 
un., London. 
21,471. Machine Brake Mecuanism, P. Burmeister, 
mdon. 
“= Inpicatinc Puss, A. Platford, Hanwell, 
x. 
21,478. Smxent Action Vatve, A. Platford, Hanwell, 
lesex. 
21,474. HorsesHor, H. Griffiths, J. Green, and E. T. 
tcliffe, London. 
=, Trres, J. R. Temperley and 8. M. Cockburn, 
mn 


on. 

21,476. Pweumatic Boor Sots and Heer, M. Lumley, 
London. 

21,477. Brakes, W. Bauckam, London. 

21,478. Taps, J. N. Frost, London. 

21,479. Heatinc PresERveD Foop Tins, A. Rehse;- 
London. . 

21 pt Propucine OpricaL Itiusions, W. Symons, 

mdon. 
21,481. Lusricators, W. B. Dick and Co., Ltd., and’ 
F. Courtois, London. 


21,482. Puoro Deve.orine Apparatus, A. L. Cobenzl,- 
on. 
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21 483. Gop Ore Treatina Process, C. Wetherwax, | 21579. Means of Humupiryine Arr, T. Chell, Man- | 21,670. Pocker Kyives, J. Ball, Kingston-on-Thames, or pass’ thro 
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21,487. Darvine Mecuantso of VeLocirepss, O. Jansen, 


Derby. 

21,458. Covertne for Pocket-xnives, J. E. Beal, 
Sheffield. 

21,489. Buckies for Braces and Betts, T. Walker, 
Birmingham. 

21,490. Buckugs for Articies of Dress, T. Walker, 
Birmivgham. 

21,491. Bepstpg Stanp, D. Gray, Burnl 

21,492. Propucinc Dratsace Traps, 
Keighley. 

21493 Fix:nc Pins in Cycre Cranxs, F. W. Gorse, 
Birmingham. 

21,494. Renperinc Petroceum Sars, D. Rylands, 
Huddersfield. 

21,495. Crore Frames, H. Cooper, Bristol. 

ay E.ecrric WATER-LEVEL InpicaTor, P. R. Cobb, 
G Ww. 

21,497. Capstan Gear, R. Turner, Glasgow. 

21,498. Vetocipepe Wueets, H. J. Shawcross, Liver- 


WwW. Crowther, 


poo! 

21,499. Morion Mecaanism, A. Mackenz’e, Dundee. 

21,500. SHavine Stick Cases, J. W. Cockerill, London. 

21,501. Pepa and Tor cup for VeLoc.pspes, F. Gazey, 
Coventry. 

21,502. Latcn and Bott, 8. Bott, C. Turner, and D. 
Holmes, Birmingham. 

—_-. a for Launpry Purposes, T. A. Shaw, 


radford. 

21,504. Tires and Rims for Cycies, W. T. Faizey, 
Bridgnorth, Salop. 

21,505. Trre for WHEe.s, J. McKenny and J. H. Ryan, 
Dublin. 

21,506. STeERING - Lock for Cycies, J. Williams, 
Swansea. 

21,507. Or Stoves, A. E. Hancock, Birmingham. 

21,508. Propucine Carsipe of Caccrum, R. P. Pictet, 
Liverpool. 

21,509. FIRELIGHTERS, C. Kinder, A. J. Lehmann, D. 
Steen, and J. R. Lenander, Bootle. 

21,510. Pump for Deep Weis, B. and B. Russell, 
London. 

21,511. SicnaLtinc AppaRatos, H. H. Pinches and F. 
Morley, London. 

a ‘OLDING Bicycie Sranp, C. .E. C. J. Manby, 


th. 

21,518. Szar Priiar for Cycues, G. J., H. G., and P. 
O. Norris, London. 

21,514. Sprvpie3s for SHurries, R. W. and W. J. L. 
Whiteley, London. 

21,515. Stowe Sawine Frames, 8. Keighley and R. T. 
Hardisty, London. 

21,516. CrneMaToGRaPH, M. Stern, Birmingham. 

21.517. Bo-tie, C. J. Attwood, Birmingham. 

21,518. Pysumatic Tires for Cycies, H. Loog, 


mdon. 
21,519. Hotper for RupserR Erasers, H. Gru:ber, 


mdon. 
21,520. Sporrina VerLines, J. Lambert and The Lace 
Decoration Company, Ltd., London. 
21,521. Mar-catcoinc Apparatus, W. L. G. Appleby 
and I. N. Simpers, London. 
21,522. Suos-tips, H. Waters, London. 
2',523. Dress Suspenpers, K. M Davies, London. 
21,524. Feepine Borries, B. Delahunty, London. 
21,525. Bicycuies, F. Beauchamp, London. 
21,526. ORNAMENTAL QrITCHING, J. Powell and D. Noble, 
Lond 
21,527. 


London. 

21,528. Tension Wueeus, A. Craig and C. T. Austen, 
London. 

21,529. VeceTaBLe Cotrers, J. F. Rote, London. 

21,530. Pseumatic Tires, R. K. Evans, London. 

21,531. Carnsuve Housters for Sappies, F. Moeglich, 
London. 

21,532. Mantier for ARMOUR - PLATES, Baron R. 
Walters en, on. 

21,533. Dexrarng, B. J. B. Mills.—(B. Leconte, France ) 

21,584. Evecrric-Anc Lamps, B. J. B. Mills.—(B. H. 
Pomeroy, United States.) 

21,535. Apvertisine, T. D. Dundas, London. 

21,536. WarTer - ryectinc Apraratus, M. Allen, 
London. 

21,537. Games, D..W. Davis, London. 

21,538. Brace Frrrines and Suspenpers, A. Breese, 


on. 
Device for Cagryine Stamps, G. W. Barrett, 


London. 
21,539. Gas Enoives, C. Junge and E. Norman, 
London. 


21 540. Door Inpicator, J. N. Maskelyne, London. 

21,541. StretcHine Device for Trousers, H. Nabholz, 
London. 

21,542. Metuop and Meansof THaTcuInoe, J. W. Smith, 


ndon. 
21,543. Device for GLazinc PHotocrapss, E. Chappuis, 


nden. 

21,544. "Rartway Veuicies, A. Rapp, London. 

21.545. Macurne for Pristine Tickets, E. M. Bossuet, 
London. 

21,546. Dryinc Tuweer, C. Erith, London. 

21,547. Seats for Water-cLosets, T. R. Kay, Man- 


ester. 
21,548. Heatrinc Rartway Carriaces, F. Radelet, 
London. 
21,549. Toor Forceps, E. Kratz, London. 
21,550. Storinc Cycies, M. A. Weir, London. 
21,551. Musicat Instrument for Crcizs, C. Schénlank, 


London. 
21,552. CASE-HARDENING [Ron or STExL, E. C. F. Otto, 
mdon. 
21,558. CoLourtine-matrers, A. G. Green and A. R. 
ahl, London. 
21,554. TeLePHonic Retays or Circuits, A. C. Brown, 
London. 
21,555. Barre Titer, 8. D. Jackson, Leicester. 


Qlst September, 1897. 


21,556 Or Cans, A. J. Thurman, Birxsingham. 

21,557. Cycie Stanp, G. T. Chapman, Stroud. 

21,558. Hotpinc FitTerinc Paper, W. M. Jones, 
Birmingham. 

21,559. Lapres’ Dress Guarps, W. J. Sturgess avd M. 
E. Bird, Birmingham. 

21,560. Device for Hotpixe Corroy, J. W. Griffin, 


Birmingham. 

21,56'. STEP Lappers, C. A. Allison.—(2. W. Vaughan, 
Cnited States.) 

21,562. Expansion VaLveE for Enotes, A. D. Barclay, 
Kilmarnock. 

21,563. Corkscrew, N. B. Cran, Aberdeen. 

21,564. VaLve Gear, W. R. Watson, Hertford. 

21,565. Tox-ciip for Cycies, F. A. Pike, London. 

21,566. Doo Leap, G. W. Richards and J. W. H. Oliver, 
Sheffield. 

21,567. CiGaReTre Licuter, H. J. Chaplin and C. Tapp, 


London. 

21,568. Bar for Giass Roors, W. H. Heywood, Man- 
chester. 

21,569. Szecurinc Broom Hanpxes, L. Hutchinson.— 
(A. J. Hutchinson, Canada.) 

21,570. Bati-cocks, O. H. Jones, London. 

21,571. Trucks, P. I. and J. H. Marvel, London. 

21,572. Secure CapsuLe Prorector, F. W. Teeton, 
London. 

21,573. Pweumatic Tires, M. J. Adams, Harrogate. 

21,574. Geartnc for Cycies, R. St. L. B. Chinnery, 
Manchester. 

21,575. ManuracturE of Woven Fasnrics, T. Taylor, 
Manchester. 

21,576. Wrevcu, M. J. Sidve-, Manchester. 

21,577. Boox Hoi pers, M. E. Spielman, Manchester 

21,578 SappLe SurPportTine Posts, A. D. Drummond, 
Glasgow. 


Manchester. 
21,584. Corves, J. Gill, Bradford. 
21,585. Arr Tuses, J. W. Smallman, Camp Hill Grange, 
neur Nuneaton. 
21,586. Wheres for Cyrcizs, &c., R. Hutchison, 
lasgow. 
2.587. Propuctinc Fiurp Pressure, W. G. Hay, 
Liverpool. 
21,588, InreRNaL ComBusTion Enornes, W. G. Hay, 
jiverpool. 
21,589. Screw, J. Elphinstone, London. 
21,590. Bor, J. Elphiostone, London. 
21.591. Stoves fur Heatina Greennovusss, G. E. 
Newton, London. 
21,592. Cowi Batt Bearrnas, F.. Neame, Faversham, 


Kent. 

21,593. ComBrnaTIon Fasaic, C. A. C. de Candemberg, 
London. 

21.594. Hanpie-Bars, A. Frank, Brussels. 

21,595. Auto-cars, F. Goret, Brussels. 

21,596. Macaine for Setrinc Yarn, D. Campbell, 
Kidderminster. 

21,597. Dress Pry with Protector, 8. H. James, 


London. 
21.598. Apparatcs for Typewritixc, F. Cary, 


mdon. 

21,599. Sprnpies, A. G. Brookes.—(J/. Kilburn, United 
States.) 

21,600. Sprnpies, A. G. Brookes.—(J. Kilburn, United 
States 

E. H. Dewson, 


21,601. Propuction of LxEa1HER, 


ndon. 
21,602. Mantes for Burners, P. Cannell - Bunn, 


ndon. 

21,603. Borters, J. F. Allen, Lordon. 

21,604. WaLkine-stick, O. von Saal.—{/.Paulmann, 
Germany.) 

21,605. Kerries, G. L. Lavington and E. A. Wright, 
London. 

21,606. Sreerinc Gear of Crores, F. R. Robinson, 
London. 

21.607. Game, L. T. Barber, London. 

21,608. Catcrum CaRBIDE ManuractureE, H. Walker, 
London. 

21,609. Dress Guarps for Cycies, E. F. Townsend, 
Lond: 

21,610. 
London. 

21611. Traps, W. Durrant. London. 

21,612. Traps, W. Durrant, London. 

21.613. Preventine Cotuisions, E. G. Brewer.—(P. 
Petriadis, Turkey ) 

21,614. Apparatus for Fotpinc Garments, J. Hesel- 

, London. 

Sprine Tires, T. McKinnon acd J. Pringle, 

a) 


gow. 
21,616. Drivinc Gear for Cycues, M. Carswell, jun, 
asgow. 


on. 
Maxine of Jornts for Pires, W. Durrant, 


we 
21,615. 
@ 


gow. 
21,6i7  Pgoas, G. Topp, London. 

21,618. Cyces, G. R. Ferris, London. 

21,619. Frame for ADVERTISEMENTS, A. Martyn, 


London. 

21,620. Fire-LicnHTer, J. B. Harper and J. Watts, 
London. 

21.62'. Dryine Sxirts, E. Edwards.(W. Kelling, 
Germany.) 

21.622. a Tursinc LatHes, W. G. Bixby, 
London. 

21,623. EL.ecrric Connectina Devices, C. L. R. E 


Menges, London. 
2',624 Speep Gear, J. G. Accles and H. Snowman, 


London. 
21,625. Tires, H. S. Maxim and R. D. Brown, 
on. 


mdi 
21,626. Lanterns, A. C. Wells and E. Grube, 
London. 
— Jorsine Cement Biocks, 8. O. Kjellstrom, 


mdon. 
21.628. Putttys, U. G. McQueen, London. 
21,629. Maxusc Martcaes, . Thompson.—(B. 7. 
Steber, United States.) 
21.630. Wueets for Bicycres, W. H. Humphreys, 
Liverpool. 
— Trt1s, G. 8. Wilson and R. D. Cole, Liver- 


.. pow. 

21.632. Composition for RENDERING CELLULOSE PaPER 
Fireproor, G. C. Dymond.—( Storm and Braakenburg, 
Holland. 

21,633 Furnitore for Bexts, W. M. Perry, Man- 
chester. 

21,634 Picture Frames, E. J. Byrneand G. Boardman, 
Birmingham. 

21,635. Watktne-sticks, W. Hall and P. Leonard, 
-"g <= 

21.636. Pires, G. L. Wingate. London. 

21.687. Packine, J. P. O'Donnell.—(B. A. Garratt, 


Italy.’ 

7. Lapigs’ Jackets, W. L. Taylor and A. W. Bull, 
mdon. 

‘ee and Drivinc Gear, W. A. Martin 
udon. 

2 ,640. SELF-REGISTERING THERMOMETER, C. F. Casel‘a, 

London. 

21,641. Borries, F. C. von Heydebrund und der Lasa, 


mdon. 
21642 MatHematicat Instruments, D. J. Michael, 
London. 2 

21.643. Lamps, H_ E Cree Londoa. 

21,644. Boarps for Copyinc Letrers, G. J. Wildridge, 


London. 
21,645. TestiInc Drawers, J. St2phen and L. H. Bliss, 
London. 
— = Covp.ines, H. H. Lake.—(B. G. Cox, United 
tates. 
21,647. Hose Pregs, H. H. Lake —(J. L Dale, United 
States.) 
21,648. REGULATING 
London. 
21,649. VELOCIPEDE 


Franc of Guns, L. Silverman, 
Hanpie-bars, J. A. Thiesse, 
London. 


21,650. HorsgsHors, H. H. Lake.-—(C. EB. Burroughs, 
J. A. Read, and A. M. True, United States ) 

21,651. CARRIAGE-DRIVING MecuanisM, W. H. Barker, 
London. 

21,652. Tuses for Conratsine Viscous Fiurps, H. M. 
Robinson, London. 

21,653. Provectites, G. B. Hinton London. 

21,654. Bicycies and Tricycues, 8. F, Dalladay, Hun- 
stanton, Norfolk. 

21,655. Trrt Inriator, H. H. Lake. —(W. J. Robson, 
South African Republic.) 

21,656. Spanvers. J. E. Speller, Loidon. 

21,657. Szconpary Batreries, W. Decker and G, von 
Struve, London. 


22nd September, 1897. 


21,658. Bake2s’ Fire Wacons, J. Turton, Manchester. 

21,659. Serine Tire for Motor Cars, R. B. Helliwell, 

Liverpool 

21,660. Murr Luxtnos, M. Maguire, London. 

21,661. OsTarnrinc Power from ExpLositve Mixtures, 
. V. Coster, Manchester. 

21,662. Rutine Appiances, T. F. J. Truss, Liverpool. 

21,663. Dress Hook, W. E. Taylor, Bolton. 

21,664. Vatves for Merasurina Liquips, E. Soper, 

Glasgow. 

21,665. Gas Manuracturg, F. L. Ball, London. 

21,666. Wisp Wueets, J. P. Fruit, Kingston-on- 


Thames. 
21,67. WeicHInc Macuine, A. and J. H. McLeod, 
Kingston-on-Thames. 
x oe Raitway Gavaes, O. 8. Kepler, Kingston-on- 





es. 
21,669 TeL_rcrarH InsuLators, G. Ashby, Kingaton- 
on-Thames. 


Birmingham. 

21,676. Barre. Stopper, J. T. Mills, R. Stephenson, 
and J. Davies, Stockport. 

21,677. Cvcie Sappigs, G. G. Smith te 

21,678. LeveLuine the Surrace of Boors, 8. H. Green 
and E. J. =a. Northampton. 

21,679. Tontne Paotocrapus, G. A. de Katow.—(4. 
Schwarz, Germany.) 

21,680. Bott for Jornine Hanp Raits, H. Foster, J. 
pose and F. T. Greenwood, St. Anne’s-on-the-Sea, 

ancs, 

21,681. AceTyYLEwE Gas. J. McConechy, Glasgow. 

21,682. Davina Macatnes, E. Rowlands, Bradford. 

21,683. Inkstanp, H. G. Froud, Bournemouth. 


21,684. Congz-apvustinc Disc Huss, T. G. Evans, 
Sheffield. 
21,685. Jers for Optica, Lanterns, L. A. Franks, 
anchester. 


21,686. CoLLaPsIBLE Bepsteans, J. Russell, Leeds. 
21,687. Preumatic Tirgs, J. A. Capolun, Brussels. 
“—— Water Fitrzr, J. Petyt and 8. T. Hartley, 


Skipton. 
21 a Foupine £uarts for Venicies, J. Harrop, Man- 


ester. 

21,690. Daivine Gear of Crcies, G. 8. Rushton, Man- 
chester. 

21,691. Drivine Rey Srop, F. Fischer.—(J. Roletechek, 
Austria.) 

21,692. ANTI-INTOXICANT, &c., Foops, L. Checkemian 
London. 

21,693. Tires, D. Gardner, E. B. Hartley, and E. H. 
Hudson, Birmingham. 

21,694. Cyci«s, C. H. Sims, London. 

21,695. SrreeT CLEANSERS, F. Dredge, London. 

21,696. DoucH Macuings, W. 8. and C. I. Curby and 
T. J. Mayer, London. 

21.697. Tires, J. Barrowclough and C. H. Taylor, 
Manches‘er. 

21,698. Cup for ReaR Mupovuarps, F. Woodhall, Bir- 
mingham. 

21,699. Pneumatic Tires, A. E. and E. P. Jolley, 


ndon, 
21,700. Consrauction of Sirs, F. W. Schroeder, 
London. 
21,70:. Boor Stups, M. Page, London. 
21,702. Drivinc Gear tor fovon Veuicxes, 8. Straker, 


mdon. 

21,708. Bovcres and Suprostrorizs, F. H. Gordelier, 
Bournemouth. 

21,704. Seconpany Execrric Batreries, 8. W. Hart, 


London. 

21,705. Seconpary Execrric Barrerizs, 8. W. Hart, 
London. 

21,706. Disnes, A. Mills, London. 

21,707. CaNDLESTICK ATTACHMENTS, W. Baker, London. 

21,708. ApveRTisING, C. J. A. Hollingworth, London. 

21,709. SHow Case for Provisions, G. T. Groom, 
London. 

21,710. Footsatis, J. M. Rhys, London. 

21,711. Digs for Brickmakine Macuinery, J. Sisk, 
London. 

21,712. Cyciz Baakes, G. W. Bullen, London. 

21,713. Music Rest for Sconces, W. J. Collison, 
London. 

21,714. Hotprxc Pargers on Music Stanps, 8. Smith, 
London. 

21.715. Cass, J. Owen, London. 

21,716. Curr, G. Hill, London. 

21,717. Fire Screens, R. W. Laws, London. 

21,718. Buack Piomenrs, R. Strobentz and J. Fried, 
London. 

21,719. Woot.en Fasrics, M. Rivizza and R. Schénlin. 
(J. P. Bautz. Germany.) 

21,720. Wee. Rime, T. 8. Harris, London. 

. Topacco Poucues, H. Edgell, London. 

2. Foo Horns, G. J. Pieters, London. 

21,728. Preventinc Rust from OLp Iron CopPpErs 
Comine in Contact with Ciotues, W. and W. Har- 


wood, London. 

21,724. ELECTRICALLY-PROPELLED Wacons, P. Schiitze, 
London. 

21,725. Skint Banps for Lapies’ CLoraine, E. F. A. 
Whelan, London. 

bag Macuting for Curtinc Parer, F. A. Bessey, 


don. 
21,727. Furniture Spring Fasteners, M. R. Shingler, 
London. 
21,728. Tike for VeLocirEpes, J. A, Bigelow, London. 
21,729 Boots, D. Cowan, London. 
21,730. Seat Pittars, H. D. Cable and A. W. Southey, 





London. 
21,781. Looms, A. Pujol, Edinburgh. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


582,839. Rivetine Macuine, 7. J. Winans, Bing- 
hamton, N.Y.—Filed Sevtember 23rd, 1896, 
Claim.—(1) The combination in a hydraulic riveting 
machine of an air, steam, or low-pressure water 
cylinder, a hydraulic cylinder connected to said air, 
water, or steam cylinder, a piston within said air 
cylinder, a hollow piston-rod carried by said piston 
seevnd downward into said hydraulic cylinder, a 





second within said air or steam cylinder, 4 
solid piston-rod carried by said piston adapted to pass 
down through said first piston into said hollow piston- 
rod ; means for locking said first piston and piston-rod, 


582,839] 











while the second piston and piston.rod are descending, 
a piston in said hydraulic cylinder, and means for 
controlling the movements of said pistons within said 
air or steam cylinder. (2) In a steam, low-pressure 
water, or air actuated hydraulic machine in combina- 
tion, an air, water, or steam cylinder, a hydraulic 
cylinder the inside diameter of which is contracted 
at one point, a piston in said air, water, or steam 
cylinder, a hollow piston-rod carried by said ton 
working in said h; lic cylinder, a head ¢: on 
said Pipensed capable of a slight longitudinal move- 
ment thereon adapted when the piston is all the way 
down to and make a t joint with the. con- 





engage 
racted part of said hydraulic cyl'nd2r, a lI'quii 





carried thereby adap pass 
first piston and into said hollow pistonrod. ea 
583,219. Srzam Enarwe Inpicator, A, Wi 
Brooklyn, N.Y.—Filed Auguat lat, 1896, ”%%"% 
Claim.—In a steam ine indicator, the combina: 
with the pencil staff, of a fulcrum pivot movable along * 
the arm of the staff to vary the range of the pencil, a 





movable post carryiog the pivot and a lateral arm 
of the steam cyliader ay ge! the post, said arm 
having a graduated scale for gauging the lengths of 
the movements of the pencil, substantially as 
described. 


583,201. Arr Pom, C. L. Newcomb, Holyoke, Mass,— 
Filed August 3rd, 1895. 

Clain.—(1) In an air pump, the integral base-section 
E, comprising a ie cylinder C in its lower portion 
and inclosing a harge chamber in its upper portion 
and having a transverse ition separating said 
discharge c! ber and said pump cylinder, said par. 
tition being provided with a tubular boss extending 
upwardly into said discharge chamber, and f rming 
ways for a pump-rod, substantially as described. (2) 
In an air pump, the combioation of a base section E, 
containing a pump cylinder and a discharge chamber 
divided by a transverse partition, a tubular boss 
extending upwardly into said discharge chamber, a 











columnar trunk G with its lower end closed by a 
transverse web G? provided with a stuffing-box G* for 
a pump-rod, said stuffing-box being supyx rted on said 
and said web G? and said trunk G being 


tubular boss, 

integral, substantially as described. (8) In an air 

pump, the combination of an in’ cylindrical 
E, having a transverse partition F and a tubular 


boss F?, a columnar trunk G supported by said base 
and having a transverse web G? closing its lower end 
and cast —— therewith and provided with a 
tubu'ar boss G in Gasman with and supported by the 
tubular boss F2 and journal bearings formed in said 
trunk, said trunk being cut away at one side to give 
access to said bearings, substantially as described. 


583,154, Se_r-propettinc Veniciz, R. H. Plass, 
Brooklyn, N Y.—Filed April 20th, 1895. 

Claim —A self-propelling vehicle having an engine 
mounted thereon, an pore Ae shaft having a friction 
head, an axle having supporting wheels rigidly 
attached thereto, discs mounted on the axle on 


583,154} 








ite sides of the friction head and provided with 

uced portions matin circumferential grooves, 
levers mounted adjacent to the discs and projecting 
into the , levers mounted: on the floor of the 





grooves, 
vehicle in a position to be pressed by the occupant of 
the vehicle, and connections between the respective 
levers, substantially as described. 
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N JAPAN. —INDUSTRIAL AND 
MODEB SCIENTIFIC. 
[From our Special Commissioner.] 
+1 OFFICIAL TRADE COMMISSIONS AND FLYING 
No, XL—OFFICIAY TNESS VISITORS. 
; Tokyo, August 25th. 


I nave already had occasion to note in previous articles 
the fact that the Germans as well as the Americans are 
leaving no stone unturned to secure the trade out here, 
by means of ascertaining for themselves the requirements 
of the Japanese, the things they are using, and the prices 

at present paying for them. The object in view 
they are at p by : 
is, of course, to un ersell Great Britain. I do not say 
that all their methods are very effective ; however, the 
latest practical demonstration of German energy in this 
direction has been afforded by the arrival in this country 
of a trade Commission from the Fatherland composed of 
nine members, and calling itself Die Deutsche Handels 
Commission fuer Ostasien, that is to say, “‘ The German 
Trade Commission in the East.” These gentlemen have 
been sent out under the joint auspices of their Govern- 
ment and their Chambers of Commerce, and are financially 
packed by both. Their mission is limited to China and 
Japan, and they are piloted in their travels by Doctor 
Knappe, the German consul in Canton. The party left 
Germany in February of this year, and completed their 
Chinese campaign in July, after visiting the trade centres 
of Hong Kong, Canton, Shanghai, ow, the Yangtsee 
River, Ichang, Tientsin, Pekin, and Nankin; thence 
finding their way through Korea, and finally landing in 
Japan a few weeks ago. They will remain here until 
October, and make Yokohama their head-quarters. It 
is their intention during their two months’ stay to visit 
Tokyo, Nagaya, Kioto, Osaka, Kobe, Nagasaki, Sendai, 
Tokosuka, Hakodate, and other places, and they are 
furnished with all the necessary credentials and introduc- 
tions, and are being well received. The Commission is 
made up as follows:—Dr. Knappe, guide, philosopher, 
and Government representative ; Dr. Schlumacher, secre- 
tary and commercial economist ; Mr. F. Krausse-Wick- 
mann, mechanical engineer; Mr. F. J. Reinhart, leather 
expert; Mr. Schanz, cotton expert ; Mr. Keussen, Mr. 
Jores, Mr. Crous, silk experts; Mr. Hartig, wool expert. 
It will be seen from the above that a considerable range 
of industries is embraced in the list, and each man has 
been carefully chosen as being a thoroughly competent 
representative in his own particular line. 

In conversation with members of the Commission, I 
learn that they are satisfied with the results of their 
investigations in China, and are confident that their visit 
to that country will tend materially to increase Ger- 
many’s trade. They hope for a similar prospective suc- 
cess in Japan. These gentlemen have nothing whatever 
to do with buying or selling, their mission being merely 
to study the methods of trade and the articles dealt in, 
and to report on the matter to the people who have sent 
them out. 

Now my object in going so fully into this matter is not 
for the purpose of urging British manufacturers to do the 
same, but to explain a method of proceeding which 
German industrial people consider to be -n effective 
method of stimulating trade. It may be so with regard 
to China—a country which at present I do not know; 
but I am quite sure that the value of such a Commission 
in Japan, as far as the engineering industry is concerned, 
is practically nil. About the dry goods business, and so 
on, I cannot offer an opinion, as I have no knowledge on 
that subject. 

For a single individual, whether English, German, or 
anyone else, if he wishes to learn anything about trade 
in Japan, the very worst thing he can do for his prospects 
is to come out with a flourish of trumpets. With an 
official, or semi-official Commission, composed of a 
number of members, they cannot avoid noising them- 
selves abroad, even if they wish to. Then, again, for the 
purpose of attempting to find out anything valuable 
touching engineering matters here, a sojourn of a couple 
A months in this country could be of no practical 
value, 

‘he man who pays a flying visit here in the interests of 
manufacturing engineers wastes his time. He will be 
received with kindnegs and hospitality by his compatriots, 
and politely by the Japanese with whom he has to do. 
But during his short stay he must rely on the merchants 
for any particulars he may want, and he can see nothing 
individually of the industries of the country, or the 
methods of doing business to an extent which will 
enable him to form any accurate opinions. It is not to 
the interest of either the foreign or native merchants to 
afford information of any value to a man who, by the use 
he makes of it, may cause someone else to cut into his 
trade. A merchant naturally prefers to keep an accurate 
knowledge of how business is worked in his own hands as 
far as possible. Nor does he want to encourage radical 
changes in the commodities he habitually handles, for 
With a change of market there may be a change of 
merchant, or an increase in their numbers, which amounts 
to much the same thing. 

_ The routine of the flying business-man in this country 
's generally somewhat as follows. On landing at a treaty 
_ he goes and sees Consul, who may or may not 
now anything about his particular trade. ‘fo draw up a 
consular statistical report on trade, laborious, accurate, 
and valuable as such work may be, does not necessarily 
amply @ profound personal knowledge of the subject, the 
etails of which are collected from a variety of business 
men who can give the required information. However, 
whether the particular Consul ha pens to be a deep 
agra of trade subjects or not, 4 certainly has not 
ime to expound at length on the subject to every new 
rae So he politely hands the man a copy of the last 
oricial report on the trade of the district, which the 
—n might have bought twelve months before in his 
ithe ets where the documents in question are first 
4 shed. For between the time that a consular report 
Written in a far-off country, and having gone through 





the intricacies of Government routine, emerges from the 
a hands in Europe, it is usually tolerably out of 

ate; and by the time copies of it reach the country from 
which it originally emanated, the searcher after know- 
ledge in its pages may tear his hair in endeavouring to 
find something in it that his friends at home do not 
already know. But he will not find it, for the reason that 
his friends have had the same book months before. The 
Consul will then tell him how to formulate his request 
through the legation, for permission to visit certain 
Government institutions and so on, and be very patient 
in giving him any further information he can as to who 
to see, will furnish him with a passport, and wish him 
success and ‘‘Good day.” One cannot expect more than 
this from an official whose time is taken up, apart from 
his legitimate work, with every imaginable fad and griev- 
ance that any of his countrymen may choose to bother 
him with. 

The business visitor next presents his letter of intro- 
duction to his pe gers in the treaty port, and they 
will do him well, him to their houses, put him up for 
the club, and soon. When he begins to feel his feet a 
little, he will ask for information as to how business is 
done. His treaty port friends will tell him, ‘“‘My dear 
fellow, it is of no use coming to Japan; there is nothing 
to be done. There is no commercial integrity about the 
Japanese. You do not know what they want the machines 
for, or where they are going to be erected. When the} 
get them they do not know how to work them, and 
certainly do not mean to pay for them. The Japanese 
will give you no end of trouble in asking for your advice, 
and will take all your estimates that you may give them. 
But in return they will tell you nothing, and when they 
have got your prices, and you have told them what they 
want, they will go and order elsewhere. I have been in 
Japan twenty years, worse luck, and the fact is that the 
longer you stop the less you understand the people of 
the country.” 

This is disheartening news for the man who is pre- 
pared to open up a large trade at short notice, but after 
wasting many he in the treaty ports, and finding that 
all his friends alike, he determines to go to Tokyo, 
Kyoto, Osaka, and so on, and see the Japenese merchants. 
He finds them extremely nice and kind, and not at all 
“ anti-foreign,” as he has been led to expect. They will 
talk to him and show him around, and do everything to 
make his stay agreeable at considerable inconvenience 
and expense to themselves. They speak hopefully of his 
business, but, as I explained in a previous article, they 
receive the visits of so many bogus representatives of 
firms that they are suspicious. ey are, therefore, in 
self defence obliged to — some time in the process of 
pulling the new-comer’s leg, to find out first what his real 
relations with his firm may be, and, secondly, whether he 
has not come out for the purpose of putting one merchant 
on better terms than another. This process of .‘‘ leg 
pulling” is probably not finished by the time the com- 
mercial or industrial globe trotter’s time is up, and he 
has to move on. He has received every sort of kind- 
ness and hospitality, but no orders or information worth 
having; and the more advertising in advance there may 
have been about his coming, the better will be his recep- 
tion, and the less he will see of the true side of business. 
As far as the interests of manufacturing engineers are 
concerned, I am quite sure that unless they are prepared 
to send a man to this country for a long time, to instruct 
himself quietly in the ways of conducting business out 
here, and to give him an py aamanage of showing the 
merchants and users that he knows his work, they will 
do better to keep him at home, for the representatives 
in London of the merchants here will tell him just as 
much as he is likely to learn from a flying visit to Japan. 
The chances of an individual fiying visitor, if he is a 
trustworthy and energetic man, however, are far greater 
than those of a flying commission, and especially of a 
commission of mixed trades, for these personally con- 
ducted parties, whose businesses lie in different directions, 
do not pull ther, though they go about in each other’s 
company. ey are received wholesale, rushed through 
the round of business sight-seeing in a superficial manner, 
and are certainly not let behind the scenes in business 
matters here. 

I believe that the very best that is to be hoped from 
this class of trade Commission in Japan is to give the 
members of it an opportunity of verifying the accuracy of 
the consular reports, and the statements of the merchants’ 
representatives in the country they maycomefrom. But 
even if these ‘‘ experts” publish opinions which differed 
from the official statistics, the chances are ten to one that 
the reason of it will be that they, in their hurried visit, 
had no opportunity of understanding the details, and 
came away with inaccurate impressions. 

The moral of this article is that by all means let 
British manufacturers take proper steps to ascertain the 
ins-and-outs of the complicated business methods of this 
country, but on no account to waste money in 
forming semi-official Commissions of mixed trades, 
armed with a long name and destined for a short stay ; 
for there is nothing in the business, as far as Japan is 
concerned. 

The Bolton Chamber of Commerce Commission with 
regard to cotton fabrics in China, which has recently 
completed its work, was a very different matter. It was 
made up of three members, and went to work syste- 
matically and without pretension. Mr. F. 8. A. Bourne, 
one of our very best authorities on the Chinese language 
in its literary and colloquial sense, and one of the few 
foreigners who is a personal friend of Li Hung Chang, 
and other powerful men in the country, represented the 
Government. Mr. Neville, the best practical expert in 
the manufacture and designs of cotton work that we could 
lay hands on for the. purpose, and Mr. H. Bell, who 
represented the commercial or economic side of the 
question, spent nearly the whole of a year in China, not 
only in stu ying ¢ ry qanetion, in goally apace places 
where every can go, but enduring great fatigue, 
privation, and ill health, fh finding out how business is 





carried on, and what is required, in far-off localities in 
the interior, where hap many Be difficult and dangerous, 
but where at all events they had an rl Ree of study- 
ing their business from a point of view, and in places 
which are at present inaccessible either to the manufac- 
turer or the merchant who represents him. The report 
of these gentlemen will doubtless prove serviceable to the 
authorities who sent them. 

But while I haveno wish or reason to question the com- 
petency of the members of the present German Trade 
Commission in this country, who are doubtless thoroughly 
good men, I cannot recommend British manufacturers to 
send out a Commission, with either competent or incom- 
petent members, if it is to be based on what one may 
call the ‘‘ Cook’s Tourist” principle. For while it ma, 
not injure anybody’s interests, and, at the worst, will 
only excite the ridicule of the merchants, it cannot by 
any conceivable process do good to the engineering trade. 








THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D, Roots, 
No. V. 

Tue Atkinson cycle engine is selected as the first 
representative of Type 5—the third division of one- 
revolution cycle compression engines, those not having 
& separate pump. : 

This is one of the most ingenious attempts to over- 
come the difficulties of increased expansion in an internal 
combustion engine. The results of tests of this the 
Atkinson cycle engine, Fig. 17, had not been previously ap- 
proached for economy of gas consumption. The ingenuity 
of construction of this engine must always command the 
highest praise, and the inventor of such an engine 
deserved the best pecuniary reward that a power-using 
public could have bestowed. Indeed, this motor is, from 
the inventive point of view, not only a more ingenious, 
but s more novel one than its predecessor, the two- 
revolution Otto, as this was entirely new as a combination 
of devices to produce a certain result; whereas the Otto 
engine only embodied in practice the academic ideas of 
de Rochas. 

In so far that there were the same series of operations, 
viz., suction, compression, explosion, and exhaust, each 
occupying one stroke—the engine was similar to the 
two-revolution de Rochas, or Otto cycle. But there the 
resemblance ended, for each of the four strokes was of 
different length, and all four strokes were effected in one 
revolution of the crank shaft. The proportional length 
of each stroke was approximately as follows: the suc- 
tion stroke 6, the compression 5, the combustion and 
expansion 11, and the exhaust 12. 

It is somewhat difficult to convey an idea of the 
working of this engine briefly, and at the same time 
lucidly. Imagine the crank pins of two cranks con- 
nected together by a link or connecting-rod. Now if one 
crank were turned, assuming that they were of the same 
throw, say 12in., it is possible, though not very probable, 
that the one will rotate the other. But if the throw of 
the one crank were reduced to, say, 10in., and the 10in. 
crank were turned it would compel the 12in. crank to 
describe a part of a circle only, and thus perform a kind of 
prolonged oscillation. The crank A, to the shaft of which 
the fly-wheel is keyed in the Atkinson cycle engine, is the 
one having the smaller throw, while the piston is connected 
to thelonger armB. A little reflection on this will now 
make it clear why the engine makes four strokes to one 
revolution of the crank. e dotted lines show the path of 
the crank-pin centres Y Z of the arms B and A respec- 
tively, and also how the strokes differ in length. On 
reference to the Fig. 17 it will be seen that the piston 
connecting-rod is not connected to the same centre as 
the oscillating lever, but to a centre a short distance from 
it. It is this difference in centres that causes the differ- 
ence in the lengths of the strokes, that is, between 
11 and 12 and 6 and 5 respectively—Fig. 17a. 

The connecting-rod C, together with the link D, and 
the oscillating crank B, formed a kind of toggle joint. 
The proportionate length of this series of four strokes 
was, no doubt, arrived at by experiment, and served 
well in practice. First a short suction or out-stroke 
of the piston E in the cylinder F, proportion 6°3; a 
shorter return or instroke compressing the charge of gas 
and air proportion 5; at the end of which compressing 
stroke the charge is ignited by a hot tube G; then a long 
outstroke during the combustion and expansion of the 
charge, proportion 11°1; and lastly, a still longer return 
or instroke, proportion 12°4; expelling the products of 
combustion. It must be noted too that the piston at the 
end of the exhaust stroke—position of piston as shown— 
leaves so very little clearance space that practically all 
the products are cleared out of the cylinder, so that at 
the end of the next suction stroke, which commences the 
cycle again, the contents of the cylinder approach most 
nearly to a pure charge of gas and air. 

Nearly twice the expansion of the charge was effected 
in this engine as compared with that in the usual 
de Rochas or Otto cycle ; thus, when the exhaust 
valve opened, instead of about 38lb. per square inch of 
—— being wasted, with its corresponding ratio of 

eat, there was only about 151b. per square inch above 


atmospheric pressure. i theoretically it would 


have been better to have expanded down to atmospheric 
pressure, in all probability no greater economy would 
have followed from the so doing. In comparison, if 
the length of stroke in an Otto engine were 6°3, the same 
as the length of the suction stroke in the Atkinson engine 
under consideration, then the working stroke length of 
the Otto would be 5:6, while that of the Atkinson is 
11:1, or, making a reduction for the exhaust valve lead, 
10. The charge was ignited by a hot tube without a 
timing valve. 

The piston speed being much greater than had up to 
that time been generally adopted, the engine not 
only gave a greater range of expansion, and therefore 
used- more of the heat units of the fuel in work 
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upon the piston, but also, as the working stroke was com- 
pleted more quickly, aliowed less time for the heat of 
combustion to pass into the jacket water. 

The diagram Fig. 18 is taken from the judge’s report 
in the Socvety of Arts Journal. 

In the Society of Arts trials, in which the Atkinson 
competed against the Crossley and the Griffin, it was 
shown that less cooling water was used than in the 
Crossley or in the Griffin, a double-acting Otto or 
de Rochas, and in addition, that the temperature was not 
raised to such a d as in the Otto and the Griffin. The 
Atkinson used 680 lb. of water per hour, the temperature 
of which was raised 50deg. Fah., while the Crossley used 
713 1b. of water, the temperature of which was raised 
128 deg. Fah. It is, therefore, manifest that less heat 
passed through the walls of the cylinder to the jacket 
water in this cycle than in the Otto. In comparing, 
however, one thing should have been taken into consider- 
ation that is not mentioned in the report, viz., the 
respective thicknesses of the cylinder walls. Clearly, 
the thicker the wall the longer time will the heat take to 
we through it. I have found that with two De 

has cycle engines of the same size and construction, 
the one having a liner 3in. thick and the other 4in., the 
engine having the jin. liner used less water than the 
engine having the 4in. liner; but this was more than 
compensated for by the fact—they were both engines 
—that after an hour’s run the engine with the jin. 
liner would decrease slightly in power, while the power 
of the other would remain approximately the same. 

The Atkinson engine consumed 22°61 cubic feet per 
brake horse and hour, while the Otto consumed 24'lft. 
per brake horse and hour; but as these figures in both 








Fig 174 
Suction 
a 
= Exhausl 
Fig 7. 
Atkinson 


Cycle Engine 


ducts 87°9 per cent. of its heat, while the Crossley lost 
35°5 per cent. It would appear in these last figures that 
there is a mistake somewhere. It has been shown that 
in the Atkinson engine the charge is expanded to almost 
double its original volume before compression, and when 
the exhaust valve is opened the pressure of the products 
of combustion is only about 15 Ib. above atmosphere; on 
the other hand, in the Crossley engine the charge 
is expanded to an extent slightly less than the volume 





Fig 18. 
Atkinson Cycle 
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before compression, and immediately before the exhaust 
valve is opened and the waste products leave the cylinder 
the pressure is nearly 40 lb. I cannot see, therefore, 
how it is possible with these conditions for the Atkinson 
cycle engine to waste in the exhaust products 37°9 per 
cent. of the total heat supplied, while the Otto engine 
wastes only 35:5 per cent. : 

No engine before this time had reached such a degree 
of economy, and the engines upon this cycle demon- 
strate that economy is to be found upon those lines 
and in those directions that theory would indicate, viz., 
greater expansion, higher piston speed, and reducing the 
quantity of products left in the cylinder to mingle with 
and dilute the next charge. There can be no doubt that 
a much higher compression would have increased the 









































the ignition tube, and 


cases include the gas for heati 
éubie foot more for this 


the Atkinson consumes one 
purpose than the Crossley, the difference of consump- 
tion, 2°49 cubic feet, owing to the difference of cycle, was 
rather greater than appeared without the admission gas 
deducted. 

The Atkinson engine not only wasted less heat in the 
jcket water, but less also by the exhaust. 

It must be taken into consideration, in making this com- 
parison of respective expansions, that there is a much 
larger clearance in the Otto or four-stroke cycle, 
and that, therefore, a larger admixture of products with 
the charge occurs every charging stroke than in the 
Atkinson cycle. 

Although the Society of Arts motor trials conclusively 
proved the greater economy of this cycle over any other 
competing, and by ‘inference over any other then 
existing, yet the particular Atkinson engine com- 
peting in these trials did not exhibit that degree of 
economy that one might have been led to expect from the 
theoretical advantages of the cycle, nor the cortiparative 
economy relatively to the other competing gas éngines 
that if should have shown. This is doubtless to a great 
de; accounted for by the fact that the mechanical 
efficiency of the Atkinson cycle was shown to be less than 
the Crossley engine. 

There was necessarily a larger friction, and therefore 
a greater difference in the ratios of the indicated and 
brake horse-powers, as there were two additional bear- 
ings to transmit the power to the crank shaft. 

On reference to the heat accounts to be found in the 
report of the Society of Arts trials, it will be found that 
in the Atkinson heat account this engine is credited with 
22°8 per cent. of heat turned into work, while the 
Crossley—which, constructed upon the Otto cycle, 
we may fairly regard as the standard cycle with which 
other cycles must be compared—is credited with 20-9 per 
cent., a difference of only 1°9 per cent. The Atkinson lost 
27 per cent. of the heat supplied to it in the jacket water, 


economy. Fig. 19 shows the action of the cycle and the 
differences in the operations between this and the de 
Rochas cycle. 

The second example of this type—Type 5 of the table 
—‘one ‘revolution without a pump,” is taken from the 
Roots engihe—patent No. 3972, March 6th, 1889, gas 
engines. 

In this engine all the four processes—suction, compres- 
sion, explosion, exhaust—occur in one revolution, and on 
one side of the piston in the cylinder, that is, that the 
one side is not used as a pump to force the charge to the 
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other side on which the explosion takes place, nor to 
pump the products from the explosion chamber, nor is a 
mechanical device employed to obtain four strokes. 
Fig. 20 is the drawing from the patent specification of 
the engine having the complete cycle in one revolution, 
and with two strokes. A is the cylinder, B the piston, 
and P the red-hot tube igniter of ordinary arrangement. 
A small charge having been drawn in through the port E 
to start the engine, the piston is returned to compress 
the charge into the hot tube P, and the explosion occurs ; 





ee 


the products pass through the port R, the exh 
valve S is opened by the pressure of the exhaust, an 
the excess products flow out; the valve is then closed 
by the spring S' and the piston B continues its out. 
stroke, during which time the products in the length of 
tubing forming the water-jacketed chamber T are cool. 
ing, and in contracting cause more products to flow from 
the cylinder into T, thus assisting the lowering of the 
pressure in the cylinder below the atmospheric caused b 
the continued outstroke of the piston B, when the fresh 
charge of gas and air enters by the sloping admission 
port E and admission valve E! from the bell chamber F 
which is open to the air and to the gas pipe G; by the 
heat of the cylinder A, and the coming in contact with 
the cylinder cover and walls, owing to the slope of the 
port E sending it in that direction, the new charge ex. 
pands, displacing more of the exhaust through the port R. 
The piston now commences its instroke, forcing exhaust 
products through the port R until the piston covers it 
when the compression commences; and at the end of 
the instroke, at the highest compression, ignition occurs 
when the cycle commences again. . 
Thus, briefly, the operation is in the outstroke, explo- 
sion, part of exhaust, and suction; in the instroke, the 
remainder of exhaust and compression. There is only a 
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ROOTS OXK REVOLUTION EXUIXh 
nett age 
short length of tubing shown for the cooling chamber T; 
but it may vary in size, according to the length of the 
suction stroke and the degree of expansion required ; and 
the chamber is made with the jacket T', through which 
the cold water passes on its way to the cylinder jacket ; 
but very little will be done with this cycle unless the 
cooling or condensing surface in the chamber T is nine or 
ten times the size indicated in the figure. There may be 
three or more tubes in one jacket. There are only two ports 
in the cylinder, and only two valves—one inlet and one out- 
let—both automatic orlift valves. The condensingchamber 
T much increases the efficiency by permitting the suc- 
tion portion of the stroke to be shorter, and, therefore, 
the working portion of the stroke longer, and the chamber 
can be made of such size and cooling surface as to do 
nearly the whole suction work of the engine. 

The dotted lines—1, 2, and 8—show cont the respec- 
tive lengths of the stroke, 1 to 2 being about the length 
of the working portion of the stroke, and 2 to 3 of the 





Roots impulse every revolution Cycle without 
Pump. 


suction portion of the stroke, and, as shown, the pro- 
portion is about as 9 to 4; but it will vary pooemaing So 
the size and construction of the chamber T, and when 
the compression commences, the cylinder contents are 
in about the same proportion—new charge 9, products 4. 
I spent much time during the year 1889 endeavour- 
ing to make this cycle work successfully. The chief, 
and finally the only difficulty was that one misfire 
would stop the engine. Until there was a misfire the 
engine worked panes , and, considering that it was the 
first engine and a aaa one, with a very low consumption 
of . If a misfire occurred, however, the next out- 
stroke drew in a full cylindrus of charge, instead of the 
normal quantity, a portion of which was then dis- 
charged through the exhaust pipe, and the rest being 
congeeen, the charge ignited considerably before the 
de int and pulled the engine up. 
Hi ‘aoy cycle been racooasl it 2p May oe Pe 
engine has a greater expansion than any other, including 
the Atkinson just described. It had also a high piston 
speed. Instead of the jacketed condenser T, the engine 
was really finally run with a condenser made very similar 
in action to the Kérting condenser. A spray of water 
was delivered just below the port R upon a series of 
gills; the jet must be delivered intermittently and just 
after the opening of the port R. For some reason I was 
unable to a the engine eoweye ran best with a low 
compression. Fig. 20a shows 

cycle. 
In this column of the table, g.v., Type 5, although all 
the cycles are completed in one revolution without 4 
separate pump or “cylindrus,” there are much greatet 
differences to be found between cycles of the respective 


e operations of this 








while the Crossley lost 43°2 per cent., a difference o 
13°2 per cent. e Atkinson lost in its exhaust pro- 


f | the piston B makes a working outstroke until the ex- 
haust port R in the cylinder A is uncovered; when! th 


patents or engines in this type than there are in either of 
e others. 
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Distribution for Electric Railroads. 


es Louis BELL, 
New York Railway Publishing Co 


—_ mpany, New 


Ph.D. 
Tork. 1897. 
ies in his preface states that he has endeavoured 


forth the general principles of the distribution of 
pte energy ei moving motors ; he has not attempted 
an exhaustive description of apparatus which is neces- 
sarily very mutable. The book opens with a discussion of 
fundamental principles and the proper size of the con- 
ductor for a given fall in potential ; and the author clearly 
describes the methods of calculating the different types of 
network. The load factor often falls to one quarter or 
one-third on roads operating five to ten cars, and any 
value of load factor over one-half may be considered 
good in any but the largest plants. The load during the 
period of acceleration is likely to be about double the 
running load; but more serious than any others are the 
variations in the location of load, which may suddenly be 
concentrated at one particular point. The return circuit 
calls for great attention, as it usually consists of the rails 
and their environment, such as concrete, earth, &c. In 
the early days the return was assumed to have no resist- 
ance, but this was a very great error. 

The earlier bonding consisted merely of applying a 
conductor to span each fish-plate and joint; this was 
improved by connecting the bonds of opposite joints by 
a crossbar, and the system now preferred is stated to 
be of the latter type, with a longitudinal connector 
common to all the cross connectors. Various bonds 
are illustrated, and the plastic form is said to give 
singularly good results. With well-bonded track the 
resistance of the contacts and bonds per 1000ft. ought 
not to exceed 0°0148 ohm, or about 50 per cent. in excess 
of the resistance of the rails, supposing there were no 
contacts. In two cases large ground plates were sunk 
at a distance of four miles apart in a river, and with a 

tential of 500 to 550 volts the resistance was found to 
be 85 ohms. Other experiments showed the great resist- 
ance of an earth return, and we readily agree with the 
author when he says, that as a conductor in parallel with 
a pair of heavy and well-bonded rails the earth is hardly 
to be seriously considered at all; but where metal pipes 
are in the vicinity, pitting caused by electrolysis may be 
very serious. He cites the case of the electrical tramways 
of Boston, where most serious electrolytic action took place. 
This was remedied by reversing the connectors of the 
dynamos, and adding heavy copper conductors in parallel 
with the rail return. The current returning by pipes, 
and other buried conductors, may amount to from 10 to 20 
per cent. of the whole current on the system. 

The electrically-welded joint when carefully made is of 
almost infinitely small resistance, and the author prefers 
it to the “ cast-welded” joint. If the alternating current 
could be used the electrolytic difficulties would disappear. 
The author next considers direct feeding systems, and 
first describes the ladder system, but points out its 
deficiencies and the advantages of the separate feeder 
system. The systems in actual use usually exhibit modi- 
fications of the simpler forms; when there are two or 
more parallel trolley wires they should be cross-connected 
to take advantage of the increased sectional area. The 
author lays great stress upon the desirability of obtain- 
ing some idea of the conditions of service and probable 
changes of load before a proposed line is set out, and 
illustrates his remarks by curves showing the great varia- 
tion in output in twenty-four hours. He then takes a 
theoretical case and proceeds to calculate the size of 
the wires and position of the generating station. 

Chapter IV. deals with special methods of distribution, 
and cites the booster method as being very suitable for 
lines upon which there is a heavy demand at certain short 
periods. We agree with the author's view, that a drop in 
the line great —< to necessitate boosting at average 
load is never justified; when, however, there is an econo- 
mical average drop, and the drop at maximum load is too 
great to be conveniently overcome by ordinary compound- 
ing, boosting is very useful. The author strongly re- 
commends the adoption of high potentials for long elec- 
tric car lines, considering even 1000 volts not too high ; 
the design of motors up to 750 volts would give no 
trouble ; although that of large generators would require 
more attention. He sees no reason why the motors 
should not be worked in series on, say, a 1000-volt cir- 
cuit. In conclusion, he considers that, for inter-urban 
roads especially, 1000 volts is quite feasible. In the next 
chapter the question of sub-stations is considered, and 
descriptions given of the system in use in Boston, Cleve- 
land, and other cities. e author makes some very 
sensible remarks upon the disingenuous book-keeping 
often met with in central station accounts, with a view to 
make the cost of production of energy appear low; he 
gives curves showing that, when the output of the power 
a reaches 1000 kilowatts, the cost of production per 

Uowatt hour is 1:3 to 1°4 cents (0°65d. to 0°7d.) per 
kilowatt hour, and discusses actual cases of production; 
he also gives details of the high-tension transformer plant 
in use at sub-stations. The author then deals with the 
use of polyphase machines for railway work ; but points 
out that it is necessary at present to use a motor gene- 
rator transformer, which is less efficient than a static 
sformer. 

chapter VII. deals with alternating motors, and divides 
: em into four types; of these he would give the pre- 
erence to the asynchronous Polyphase variety if it did 
not entail complication in the conductors; the weak 
point is the necessity for at least two trolley wires. The 
Ruthor then deals with asynchronous pie me motors. 
umming up, he states that the only satisfactory alternate 
current motors yet proved satisfactory for railway work 


on the polyphase induction motors. The question of 
- t-urban railways is treated, and the author shows how 
present lar 
subject leads 
be derived 
Ways, and he 


car has gradually been evolved. This 
im to a general survey of the advantages 
from the use of feeder systems of light rail- 
considers the electric system singularly well 


adapted to the end in view. The work does not describe 
ye aan arrangements of any particular line in great 
detail, but is rather an analysis of the principles under- 
lying the construction of such lines generally, and should 
prove of great value. 


First Principles of Electricity and Magnetism. ca C. H. W. 
Biaes, Editor The Electrical Engineer. London: Biggs 
and Co, 1897, 


Way Mr. Biggs has used the words “ first principles” 
we do not understand. They convey the idea that his 
book is rudimentary, whereas it is nothing of the kind, 
being indeed a very complete treatise on electricity and 
magnetism. It is not an electrical engineering book, and 
it gives few instructions for the manufacture of dynamos, 
or switch-boards, or cables, or any of the thousand-and- 
one appurtenances of an electric light installation; but 
it tells the student the reasons why certain phenomena 
take place and how to measure the “forces” in opera- 
tion, and soon; and it does this for the most part in a 
sufficiently satisfactory way. Anyone, for example, who 
could carry in his head all the information that is to be 
found between the covers of the volume would deserve 
to be regarded as a very competent electrician, always 
provided that he knew how and when to utilise his 
information—a gift which is not possessed by everyone. 

There are in existence two systems of dynamics—the 
practical and the transcendental or metaphysical. The 
first suffices for all the purposes of daily life; the second 
is at present a slough of despond, which every one who 
cares to venture, tries to cross in the way that seems best 
to himself. Thus, in practical dynamics, it suffices to say 
that the locomotive exerts a tractive force which pulls 
the train; and we calculate the force by Pambour’s 
formula and rest content. But in the region of tran- 
scendental dynamics force cannot cause motion, because 
any one force is only one side of a stress. In practical 
dynamics we talk of attraction, and calculate its amount 
for any particular case without getting into trouble; but 
in transcendental dynamics ies do not attract each 
other. The ordinary law-abiding citizen who buys what 
he wants instead of stealing it, is content to talk of a 
pound of tobacco or tea or bread. For him there is but 
one pound; but for the transcendentalist there are almost 
as many pounds as there are places on the earth where 
the operation of weighing can be effected. There is 
another form of dynamics which is purely mathe- 
matical. With this the engineer never has anything to 
do of necessity, but simply from choice, generally for 
relaxation and amusement. Now, fortunately or unfor- 
tunately, electricity and magnetism solicit, if they do not 
demand, treatment on the transcendental system. If we 
except certain professors, no one knows what electricity- - 
we will not say is, but what it possibly may be. Then 
its phenomena are startling, original, useful, and dan- 
gerous ; and, furthermore, we never know where to have 
a theory of electricity and magnetism, because just about 
the time one seems to be fairly popular, someone comes 
into the arena of science leading by the hand an Infant 
Phenomenon, the mere existence of which is sufficient to 
ruin any theory. There is an unlimited field for trans- 
cendental thought and transcendental mathematics 
about electricity and magnetism ; and we think that the 
thanks of a multitude of students are due to Mr. Biggs 
for avoiding as much as possible the dense regions of the 
Ultima Thule of science and keeping with very reason- 
able persistence to practical work. It would be too much 
to expect that he should avoid metaphysics altogether, but 
he has done almost as much in that way as can be expected. 
But why, we ask, does every writer on physics deem it 
essential to begin his work with definitions? It is 
these wretched definitions that cause all the trouble. 
No one in his senses wants a definition of force, and 
if he did, he could not be satisfied, because there is 
no definition that meets the case. Again, what is the 
use of defining heat. No one knows—let us be cautious 
—save a few professors, what heat really is; and even they 
are unable, because of the poverty of the English, 
French, and German languages, to define it intelligibly. 
Mr. Biggs begins his book, according to rule, with 
definitions. Some of tbese are very good, that is to 
say, they set forth arbitrary assumptions in plain lan- 
guage. We are not sure, however, that every one will 
agree with us on this point. And even leaving dynamics, 
we find certain statements and definitions which appear 
to us to be shaky. For example, will all chemists 
look on the explanation of the word “ions,” viz., 
“The product of electric decomposition,” as satis- 
factory ? 

So much premised as to the way in which Mr. Biggs 
begins his book, let us go on to consider in what way he 
has treated his subject. In the first chapter, we have 
general dynamics, for the most part practical, with bits 
of transcendental physics thrownin, as, for a after 
defining energy as ‘‘ the capacity or — or doin 
work,” he goes on to say, ‘ probably it will be foun 
that capacity for doing work consists in the capacity of 
transferring or giving up motion,” a passage which is 
eminently calculated to make a thoughtful student lie 
awake at night speculating as to how energy is stored up 
in a lump of coal, in the spring of his watch, or in the 
battery of his electric alarm bell. The second chapter is 
devoted to general notions about electromotive force. 
The third deals with electric bells. The fourth chapter is 
all about electro-magnets. The fifth about measurin 
instruments. The sixth and seventh about induction an 
lines of force. The eighth chapter treats of electric 
motors; and the ninth and last of incandescent and 
arc lamps. 

It will be seen that our author covers a great deal of 
ground. There are 481 octavo pages in his book, and we 
make no pretence in saying that we have read or even 
examined every page; but we have found time to make 
ourselves so far acquainted with the book that we can 
speak without hesitation about it. Taking it for all in 








1, it is an excellent treatise, and if it does not prove 


useful that will be the fault of the reader and not of 
the writer. And it must never be forgotten that Mr. 
Biggs is himself a very original thinker. The book is 
in no wise a réchauffé of previous treatises. He uses 
other authorities, but not infrequently under protest. 
Many examples might be cited. Here is one—speaking 


of the line of force formula Fo he says, “I am not 


at all certain of the correctness of the theory—or lack 
of theory—that brings about the formula. To me it is 
somewhat of an absurdity.” Again, it will be noticed 
that Mr. Biggs does not hesitate to explain that much 
that is usually put before the student as representing 
facts in reality only represents conventions. Take, for 
instance, this very question of lines of force. We cannot 
better illustrate our author’s methods than by quoting 
the following passage concerning them :— 

‘We have seen that all magnets or conductors carrying current 
exert an influence over the air space immediately surrounding the 
magnet or conductor. The airspace over which a magnet exerts this 
influence is called its magnetic field. The strength of the magnetic 
field at any one point depends, so to speak, on the quantity of this 
influence. Now, we can conventionally agree to measure quantity 
of influence in one of several ways. That which has been chosen, 
and is well adapted for the purpose, is the convention of lines through 
a given area. If we have an area of a square inch at any point 
and we suppose one line passes through this area while ten lines 
pass through a square inch at some other point, we can compare 
whatever it is agreed that the line should represent at these points. 
At one place, whatever is to be measured is ten times greater than 
at the other. Now, if a piece of soft iron be placed in a magnetic 
field, it passes or tends to pass from the point where the influence 
is weakest to the point where it is strongest—that is, there seems 
to be a force pulling it in a certain direction; hence we have 
agreed to measure the amount of magnetic influence by lines 
called lines of force. The soft iron would have exerted upon it 
ten times more influence when the number of lines of force was ten to 
the square inch than it would when the number was but one to the 
square inch. 

There is so muchin the book that it is very difficult 
for the reviewer to satisfy himself that he has given his 
readers any adequate conception of the nature of its 
contents. To write more, however, would not help 
matters much in this direction. When we have said that 
we can heartily recommend it to the student as a very 
satisfactory treatise on an enormous and highly recondite 
subject, and what is essentially a new industry, we 
have, we believe, said all that can be said further with 
advantage. The price of the book is extremely mode- 
rate, and the printing and paper and illustrations satis- 
factory. 





SHORT NOTICES. 

It Canottaggio: A Remi, a Vela eda Vapore. Guida pratica ad 
uso di chi ama dedicarsi alla Navigazione da Diporto. Per Giorgio 
Croppi. Milano: Ulrico Hoepli. Editre: Libraio della real casa, 
1898. Price lire 7.50.—Wefeel safein saying that no similar attempt 
has been made to produce so complete a volume on amateur navi- 
gation in all its forms and from all points of view as that made by 
the author of J/ Canottaggio. Considered un the utility of the cuts 
and plates alone, it is a valuable little volume and well worth 
possessing by all interested in the subject, even though they are 
not familiar with the Italian tongue. Every form of pleasure- 
boat, from the racing skiff to the sailing yacht, and from the water 
velocipede to the newest steam and petroleum vessels, is iliustrated 
and described. There are numerous figures of rigs and tackle, 
knots and cordage, besides a long appendix of coloured plates, 
a the flags and ensigns of all nations, signal flags, club 
colours, &c, Besides all this it contains many important naviga- 
tion tables and compilations of important data. ‘The letterpress 
describes the arts of rowing, sailing, steaming, and “ petrolling” 
for pleasure purposes. The illustrations of the position of an oars- 
man at various points of the stroke do not quite tally, perhaps, 
with ’Varsity practice, but we fancy they ‘‘mean well.” Oa the 
whole, we may congratulate Capitano Georgio Croppi di Pallanza 
on the production of a book which is, as it claims to be, ‘‘ unica del 
suo genere.” 

Les Ballons-Sondes de MM. Hermite et Besancon et les Ascensions 
Internationales, précédé d'une Introduction par M. Bouquet de la 
Grye. Paris: Gauthier- Villars et Fils. 1898.—We wiil be for- 

iven, perhaps, for explaining that a Ballon-Sondes is, to translate 
iterally, a ‘‘ sounding balloon,” a device, that is, for sounding the 
greatest altitudes of our atmosphere, No aéronaut accompanies 
such a balloon, but in the miniature car of it are placed various 
self-recording instruments described in the volume before us, 
which register the principal physical facts which occur in their 
passage, the temperature and the atmospheric pressure being, of 
course, the most important. Although the subject is one of 
greater interest to aéronauts and physicists than to the engineer, 
our readers will find that the volume contains a great deal of 
matter that will interest them as scientific men. 


BOOKS RECEIVED. 


Journal of the United States Artillery, July—August, 1897. Fort 
Monroe, Virginia: Artillery School Press. 

The Journal of the Royal Agricultural Society of England, Third 
series. Volume the eighth. Part III. No. 31, 30csh September, 
ges To be continued quarterly. London: John Murray. Price 

3. 

Department of Science and Art of the Committee of Council on 
Education, London, S W. : Directory (Revised to August, 1897), with 
Regulation for Establishing and Conducting Science and Ar: Schools 
and Classe, London: Eyre and Spottiswoode. 1897. Price 6d. 

The Engineering Works of the G6idvart Delta : A Descriptive and 
Historical Account; Compiled for the Madras Government. By 
George T. Walch, M. Inst. C.E. In two volumes, Vol, Il. 
Madras: Printed and published by the Superintendent, Govern- 
ment Press. 1896. 

Electricity in the Service of Man: A lar and ical treatise 
on the Applications of Electricity in Modern Life. By R. Wormell, 
D.Sc., M.A. Reavised and enlarged by R. Mallineux Walmsley, 
D.S3. (Lond.), F.R.S.E., &. With more than 950 illustrations. 
London: Cassell and Co., Ltd. 1897. 

A Text-book on Applied Mechanics: Specially arranged for the 
use of Scienceand Art, City and Guilds of London Institute, and 
other Engineering Students. By Andrew Jamieson, M. Inet. C.E. 
Volume II. With numerous di and examination questions. 
London : Chas. Griffin and Co., Ltd. 1897. Price 7s. 6d. 

Elementary Manual of Magnetism and Electricity: Specially 
arranged rey the use of Science and Art, Ciiy and Guilds of London 
Institute, and other Engineering Students. By Andrew Jamiescn, 
M. Inst. CE. Fourth edition. With numerous illustrated ex- 
— and examination os ae London: Chas. Griffin and 


, Ltd. 1897. Price 3s. 

Mine Accounts and Mining Book-keeping: A Manual for the Us: 
of Students, Ma: 's of Metalliferous Mines and Collicries, and 
others inter.sted in Siew: By James Ganson Lawn, A.RS.M., 
with numerous examples from the actual practice of leading min- 

companies, London: Chas, Griffin and Co., Lid, 1897, 
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DEANE SINKING PUMP 
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A LARGE SINKING PUMP. 


THE accompanying illustrations represent a large sinking 
pump recently constructed by the Pulsometer Engineering 
Company, Limited, of Nine Elms Ironworks, London, for a 





mine abroad. Itis on the well-known Deane system, with | 
some modifications in the details of the valve gear to suit | 
| the rods going up and through bosses on the cylinder and 


the purpose in view. 














Suey j Eater 


usual practice. Communication to the bottom end of the 


| cylinder is by means of a separate casting, as shown by the 


cuts, and, in the event of breakage, the parts being separate 
are easily replaced. The valves are worked by the simple 
arrangement of rod and lever, as shown. The pump barrels 
are held together by the centre casting, to which the rods 
for hanging the whole pump and attachments are also fixed, 


The steam cylinder is 26in. diameter, and has a stroke of | above to the slinging links and eyes. The pump boxes are 
36in. The pump, which is double-acting, is of the plunger | fitted with gun-metal grids, on which work the extra thick 
pattern, and is outside packed. It is 1lin. diameter by 36in. | rubber valves with plates and buffers on the top to lessen 
stroke. The valve boxes, which are provided with hand | shock 


doors, are made separately, and are fitted with multiple | 


The sinking operations are much simplified by the sliding 


valves. The valves of the cylinder are placed above, and | suction pipe supplied with the pump, and being partly con- 


form psrt of the top cover, in place of on the side, as is the | structed of the Pulsometer Engineering Company’s unicn 





pipe, is light and strong, and well suited for sinking pur. 
poses. The total height of lift is 400ft. a 








THE LYNTON AND BARNSTAPLE RAILWAY. 


Tuis interesting line, the e of which is only 23}in 
3 now approaching completion. Of all the many schemes for 
» railway to Lynton this alone has been carried out, and the 
cevival of the Festiniog railway das e, under circumstances 
very different from those of the Welsh slate quarry line, will 
probably afford some useful lessons in several ways, Starting 
from a bay at the north end of a new station which the 
London and South-Western is making at Barnstaple in 
replacement of the old Town Station on the Ilfracombe 
branch, the Lynton line runs with an easy curve outside the 
avenue called North Walk and along the bank of the little 
river Yeo, opposite Rolle Quay. There are level crossings 
over the Braunton and Pilton-roads, at which speed has to 
be reduced to eight miles an hour; between these it goes 
over the tail-race of Messrs. Bakers’ Town flour mill. ‘fhe 
engine and coach sheds are in a yard abutting on the Pilton- 
road. ergy Bs the back of sundry odoriferous tanneries 
and cat-gut tories, the line runs out into the meadows, 
crosses the mill stream again, and then the Yeo close tog 
pretty water-fall on the latter. Near this is a temporary 
engine shed, where two engines by Messrs. Bagnall, of 
Stafford, named Excelsior and Slave, are housed. th are 
four-coupled, the latter having four wheels only ; but of course 
they are no criterion as to what type of engine will be regularly 
employed when the line is open. About 2$ miles out 
the railway comes close to the Barnstaple and Lynton road, 
near the hamlet of Saapper, and ‘in another mile goes 
under it. The over bridge is of white bricks, though the 
arch, four rings thick, is 1n this case of red brick. About 
150 yards of tarred wooden screen hide the line from the 
road immediately after the bridge. Between the latter and 
Snapper the Yeo is twice crossed by two-arch bridges of 
white brick. All along here the scenery is most beautiful, 
the line following the bends of the river at the base of hills 
clothed with foliage to the very summit. It is proposed, 
we understand, to have some open vehicles to afford 
passengers a full view of the wooded hills and distant 
prospects, and as the slow speeds will be favourable to their 
use, such an experiment may answer very well. 

Some 44 miles from Barnstaple by the road the chief 
important structure on the Lynton line is reached, in the 
shape of Chelfham Mill Viaduct, over the valley of the Yeo, 
The line turning rather abruptly to the north, the south end 
of the viaduct is somewhat curved. The work consists of 
eight arches of about 50ft. span, the highest perhaps 7O0ft. or 
80ft. above the ground. The pe are 18ft. wide at the base, 
carried up in stone with brick corners for 12ft. or 15ft., the 
rest of the work being in white bricks, with a string course of 
blue ones at the springing of the arches. There are two 
recesses in the parapet on the eastern side, and one on the 
other. The mate are of excellent quality, and the 
pee appearance of the viaduct is decidedly handsome, 

+ forms a very striking object from the over bridge a mile off. 
At the north end will be a station, approached from the lane 
leading to Chelfham. There is no village very near, but 
several roads meet close by. 

The remaining 14 or 15 miles to Lynton are very 
forward, the station there is practically finished, and it is 
hoped the line will be ready for opening by Easter. its 
course lies between Loxhore and Bratton-Fleming, rising 
continuously to near Blackmoor Gate, falling a little to 
Parracombe Station, and reaching the summit near 
Martinhoe Cross. There will be a station here for Woody 
Bay and Martinhoe. From Lynton, which is at a great height 
above the sea, communication is effected with Lynmouth at 
the foot of the cliff by the water-balance lift devised and 
erected by Mr. Jones, of Lynton, in 1890. 

The bottom ballast of the Lynton line consists of the hard 
rock abounding in the district, broken into large pieces, with 
the same reduced to about the size of commonroad metal as 
top ballast, the whole forming ‘a superstructure which will 
certainly drain well. Ordinary main line sleepers cut in half 
are used, spaced 3ft. a centre to centre, but only 2ft, 
apart at the joints, and Vignoles rails of 501b. per yard. The 
permanent way will be therefore of ample strength for the 
weights and speeds run over it. Fish joints, of course, are 
employed, the rails are secured with clips and fang- 
bolts both inside and outside on the sleepers next to the 
joints, and on the outside only on every third sleeper. 
Ordinary dog spikes have been considered sufficient else- 
where. Most of the under bridges consist simply of two 
girders a couple of feet apart, with a platform of full-sized 
sleepers above, the half timbers carrying the rails being 
placed upon these. A light hand-rail at each side completes 
a neat and inexpensive job. The fencing of the line appears 
to be decidedly too light, consisting only of three or four 
wires, with iron standards of the most attenuated propor- 
tions. As large numbers of cattle are kept in the district 
traversed, good fencing is most important, especially as trains 
on a 234in. gauge would be far more likely than others to be 
derailed by running into sheep or oxen. The very sha 
curves, too, will in many places render the look-out ahe 
very short. 

Very little rolling stock has yet been delivered, but a third- 
class coach, No, 13, has seven compartments, seating four 
persons on each side without much difficulty. It runs on 
bogies, with very small wheels, has central buffers and 
coupling in one, and weighs 8 tons 16 cwt. The line has been 

e largely by the influence of Sir George Newnes, Bart., 
of Lynton, and Mr. E. B. Jeune, lord of the manor of 
Lynton, aided with much generosity by the Corporation of 
Barnstaple. The total length will be 19 miles 1 furlong, for 
which a capital of £70,000 was authorised, with the usual 
borrowing powers. 











Tue INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The twenty-fourth voluntary pass examination for can 
didates for the offices of engineer and surveyor to seanites! corpora- 
tionsand district councils washeld at the Council House, B 
on Friday and Saturday, the lst and 2nd inst. The first day was 
devoted to the written portion of the examination, the greater part 
of the second being occupied with the vivd voce part of the 
examination. Twenty-one candidates panes themselves for 
examination. The examiners were:—(1) For engineering as applied 


to municipal work: Edward Pritchard, M. Inst. C.E., ingham 
(2) Building construction: A. M. Fowler, M. Inst. C.E, Man- 
chester, (3) Sanitary science: J. Lemon, M. Inst. C.E., South- 
ampton, (4) M pal and local government law as relating to 


the work of manici and surveyors: J. T. Eayrs, 


M. Inst, C.E., Hiemlaghen, Mr. Pritchard acted as superintend- 





ipg examiner, 
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case of a miss or delayed fire. When, however, the charge by 
exploding has flattened the base of the cartridge, and so 
forced the striker back, the breech can be at once opened. 
Figs. 3 and 4 give two views of the breech mechanism, the 
tormer showing the screw proper removed. The gun is 3in. 
calibre, and its weight 750 lb. 


CHICAGO DRAINAGE CANAL. 


Tue illustration given above will be regarded with 
interest in connection with the series of articles which we 
concluded recently on the main drainage of Chicago. It 
represents one of the special high-power winding engines 
used with the great double-boom derricks which we have 
already described, August 20th, and illustrated August 13th. 
It is a duplex winding engine, or, more properly, two inde- 
pendent engines and drums, with a single platform for the | 
operator. A better general idea than a list of dimensions 
would give of the size of these engines, will be gathered from 
the fact that there are seven steps up to the platform. 
The cylinders are llin. diameter by 13in. stroke, and were 








THE BALL GOLD DREDGER. 


Ar a time when the extraordinary finds of gold at Klondike t ; 
lacer and river mining, it | the rich deposits. 
bat has been done in the 


are attracting general attention to 
may be interesting to examine w 











: 70. ee way of gold dredging 
supplied by steam from a single 70-horse power boiler. from ‘alluvial - de. 
| posits and river 

| banks in other parts 

PIFFARD'S FIELD GUN CARRIAGE, of the world, where 

the sands and 

Avonc the many field-piece mountings which have lately | gravels, instead of 
been submitted for inspection and trial to the French military | being frozen together 
authorities is that illustrated by the accompanying engray-| by reason of the 
ings, kindly lent to us by the editor of La Vie Scientiyique. | terribly hard climate, 
This pattern has not been adopted by the French army, but | are, on the contrary, 
five batteries of these mountings have been made for the | loose and _ easily 


worked. There are 
various points which 
have to be taken into 
consideration in con- 
nection with this 
subject. To begin 
with, the work of 
gold dredging divides 
itself into two dis- 
tinct operations. 
One is the dredging 
proper, that is to 
say, the obtaining of the auriferous material from the bottom 
of the river or from its banks, whilst the other operation is 
that of separating the gold from the sands and graveis thus 


obtained. 
As far as the dredg- 
ing is concerned, we 
a : = have to bear in mind, 
firstly, that the gold 
does not travel far down 
the rivers, and is there- 
fore mostly found in the 
higher reaches, which 
are naturally almost 
_ always very shallow; 
consequently 
dredger must be of 
light draught. Another 
point is the desirability 
of reaching the bed- 
rock, which always con- 
.tains by far the greatest 
proportion of gold. This 
is often very difficult of 
accomplishment, inas- 
much as the current has 
a tendency to fill up the 
excavations that are 
made in the material 
from above. Finally, 


Rapublic of Uruguay by La Société Cail. The object of the 
device is obvious. One of the main difficulties to be con- 
tended with when any attempt is made to secure a high rate 
of fire from field guns is the displacement of the carriage by 
recoil. To obviate this many plans have been suggested. 
The Armstrong spade and recoil mounting, which so thoroughly | 
proved its efficiency, will occur to many. In the mounting 
under discussion, that of M. Piffard, the gun does not recoil | 
in line as in most other mountings, but moves up an incline 
in very much the same way that a gun on a Vavasour 
mounting rises. The effect of this curved “race” is to givea 
strong dowaward pressure on the extremity of the trail, so 
that the recoil plate is pushed well into the soil. Between 
the two sides of the racer is situated a hydro-pneumatic 
brake, which materially assists in overcoming the recoil, The 
gun returns to the firing position by its own weight. 
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some special a e- 

The breech mechanism of this piece does not differ; ment is necessary for extracting the gold from the 
materially from other interrupted screw mechanisms, except | crevices, potholes, and depressions of the bed-rock itself. To 
that the curved cone, adopted recently at Elswick, is used. | meet these various requirements, the Ball hydraulic dredger 
The curve of the cone is struck from the centre of the hinge, | —which is well known and is in use in this country, as well 
and consequently the screw can be withdrawn without | as on the Continent and in the Colonies—has been altered by 
receiving any straight longitudinal motion before rotating. its inventor, Mr. Charles Ball, O.E., of 87, Lombard-street, 


from the ordinary harbour work and con- 


A metal cartridge is used with this gun. The base of | London, 
it is now specially constructed 


it is made slightly concave, so that the needle of the | tractor’s type; 
eibes has to project some distance from the flat face of the | for gold dredging. As used for ordinary purposes, we may 
— Screw to hitthe cap. Whilst it in this position the | observe that the Ball dredger consists of a hull some 60ft 
reech is locked by a projection on the striker, gearing with | longand 20ft. beam, carrying a Ball centrifugal pump, and 
Part of the breech, so as to prevent the revolution of the | the driving engines and boiler. The suction pipe of the 
Screw, Consequently the gun cannot be readily opened in pump passes through the dredger, and its lower end is fur- 


and 


| nished with a copper nozzle, which, in working, rests on ihe 
bottom of the river. The pump draws up the water and sand 
from the bottom, and discharges it into a trough, whence it 
flows into hopper barges. 
In constructing the gold-dredger, for the sake of economy 
and for facility of transport, canoes are generally employed, 
| being obtained locally. As, however, their displacement is 
not very great and their stability totally insufficient, they are 
| united together by timbers laid across their gunwales at a 
| distance of about 6ft. apart. By this method, which pro- 
| duces the well-known catamaran, any amount of displacement 
| can be obtained by simply increasing the number of canoes. 
| Immense stability results, as the finished catamaran presents 
a broad surface, a decking of planks being laid over the cross 
| timbers. 
’ On this platform is placed the working machinery, which 
consists of an engine and boiler, the Ball pump, by means 
of which the sand and gravel are raised, the suction tube 
from the pump to the bottom of the river, a steam winch to 
handle both the tubing and the vessel, and a grab to remove 
large stones if they are met with, or to break up the ground if 
| it is too hardto be pumped up direct. We may mention that 
in the Ball pump the moving parts are made of india-rubber, 
so that the sand or gravel has little or no wearing action on 
| them as if would have on metal faces, and hence the adapt- 
| ability of this pump for this special class of work. At about 
the centre of the platform an opening is left, over which a 
framing is erected which contains a chamber open at the 
bottom, at which point it is attached to an iron tube. This 
tube, which is fitted with an interior ladder, is sufficiently 
large to permit of a man descending and asvending easily. 
At the top of the chamber is an air lock, by means of which 
the operator obtains access to the tube whea it has been 
lowered by meaus of the steam winch, until it rests on the 
river bed. The air-lock having been closed, compressed air 
is supplied, which gradually forces the water out of the 
chamber and the tube. The operator then descends by the 
iron ladder and reaches the bottom of the river without 
coming in contact with the water. 

The object of this diving tower is two-fold, it enables the 
operator to control the nozzle and direct its action to the 
most jikely places, and it allows the bed-rock to be reached 
through several feet of top burden. It further prevents the 
sand and gravel from above from filiing in the excavation 
| made by the nozzle. Theoperator, who is provided with a good 
light, has within his reach a variety of mining tools, such as 
@ pick, crowbar, shovel, and a wire broom. He also com- 
mands a hose with a jet of high-pressure water, supplied by 
& special pump on deck. With this jet of water he can 
dislodge the gold dust from the crevices and pot-holes, 
and it is then taken up by the suction of the nozzle. 
In fact, the arrangement effects the combination of the 
power of the machinery with the intelligence of the operator. 
| In other dredgers the power of the machinery is there, but 
| there is no intelligence to guide it, and the machinery is 
| therefore operating blindly under water, sometimes bringing 

up nothing but useless matter, and very frequently missing 
These dredgers being simple in their 
| arrangements, and not requiring any great power, can be 








POSITION BEEORE FIRING 


coustructed at a moderate cost. For instance, we are 
informed that a dredger raising from 30 tons to 50 tons an 
hour does not cost more than from £1500 to £2000. Accom- 
modation is provided on the piatform for the skipper and his 
men. Small dredgers on this principle for prospecting, 
testing, and preliminary operations have been built at a cost 








Figs. 3 and 4—BREECH MECHANISM 


not exceeding from £500 to £750, according to size and 
requirements. 

Assuming that we have on deck the sand and gravel con- 
taining the gold, we have to turn our attention to the second 
operation, namely, that of separating the gold from the 
accompanying worthless material. This process is of the first 
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importance, and according to the efficiency with which it is 
carried out, the work may pay very handsomely or prove a 
loss. -There is one thing which is of the greatest consequence, 
and that is to prevent the pilfering of the gold by the natives 
orworkmen. The European superintendent cannot, as a rule, 
be always on the dredger, especially if—as in such enterprises 
is frequently the case—there are two or three under his care 
at considerable distances apart. To this problem-—the safe 
custody of the gold—Mr. Ball has given attention for some 
years past, and he has designed a system which appears to be 
satisfactory, for as soon as the gold is separated it is automati- 
cally placed beyond the reach of pilferers. On its delivery 
on the deck the auriferous material is fed into a perforated 
ravolving cylinder, or ‘‘ trommel,” pierced with small holes 
at one end, but which are gradually increased in size as they 
approach the opposite end. The material is thus separated 
into several grades, the larger sizes being delivered into 
funnel-shaped hoppers, by which it is fed into vertical tubes. 
In these tubes an ascending current of water is maintained 
by a special centrifugal pump, and regulated by means of 
taps. The current of water being once regulated for each 
grade of stones never requires to be altered. Itis sufficiently 
powerful to eject the stones of the particular size delivered 
into each pipe, but not powerful enough to eject the gold, 
which, owing to its greatly superior specific gravity, falls 
rapidly to the bottom of the pipe. The average density of the 
gravel and sand is practically under 2, whilst that of gold is 
about 19. Arrived at the bottom of the pipe the gold enters 
a locked chamber which is attached to the pipe, and it is 
thenceforth protected from all depredators. The super- 
intendent need not be continually present, and he has 
only to open the boxes from time to time and collect their 
contents. 

We now have to consider the treatment of the fine stuff to 
which the process just described is not applicable, as the gold 
in it is very often of a flaky nature. Although, of course, 
its density tends to precipitate it to the bottom, the surface 
it sometimes presents to the current causes it to be occa- 
sionally carried away with the refuse. Various devices have 
been tried by Mr, Ball to compel the flake gold to come into 
contact with mercury, so as to effect amalgamation. Setting 
aside the extra contplication entailed, there is great difficulty 
in bringing the large quantities which the dredger handles 
into contact with the mercury without causing some of the 
particles to be carried away. Hence, there is not only a 
loss of mercury, which is an expensive item, but also of any 
gold that may have become amalgamated with it. This 
inconvenience increases greatly as the mercury gets super- 
saturated with gold, for the amalgam becomes pasty, and is, 
therefore, mot more readily carried away than mercury 
in a fluid condition. 

The arrangement now employed by Mr. Ball, which is 
denominated “the quicksand gold saver,” is as follows :— 
The fine material, which is unsuited for separation by water 
current, is allowed to run down a short sluice-box, and is 
then caused to pass over a chamber which is connected 
with, and forms part of, the sluice. This chamber has a 
depth of about 2ft. and a length of from 6ft. to 8ft., the 
width being that of the sluice-box. This receptacle has a 
very finely-perforated metallic false bottom, beneath which 
a current of water is brought. Rising up through a multi- 
tude of exceedingly minute holes in the false bottom, the 
water keeps the sand in a thoroughly loose and separated 
condition ; in fact, in a state of quicksand. The particles of 
gold cannot evade the current in the sluice-box, the bottom 
of which is solid, but are carried forward by it; and as soon 
as they reach the quicksand they immediately sink into it, 
and are at once taken under the surface, and thus protected 
from any further action on the part of the current. They 
then continue to sink until they reach the metal plate, on 
which they are deposited. The whole of this arrangement is 
under lock and key, and the box can be emptied of its con- 
tents from time to time, and ths gold collected. 

There is, however, yet another kind of gold well known to 
miners, and which is called float gold on account of its per- 
verse habit of floating on the top of the water in consequence 
of its laminated structure. Considerable diversity of opinion 
exists with respect to the value of this gold, for a very little 
of it makes a goodly show, and yet when collected and 
weighed the quantity is mostly unimportant. It is generally 
secured, or attempted to be secured, by running it over 
amalgamated copper plates placed in the sluice-boxes. In 
Mr. Bali’s apparatus, however, these plates are riveted at one 
end on to a light iron bar, the ends of which rest transversely 
to the sluice in slots formed in the sides of the box. They 
thus practically float on the water, on account of the current 
not allowing them to settle down. With this contrivance, if 
any gold floats on the surface of the water it must inevitably 
come in contact with the copper plates as it passes under 
them. With the ordinary method the gold can have less 
chance of touching the copper plates, which are laid at the 
bottom of the sluices, and over which the water flows. 

This combination of a dredger and a gold saver makes, Mr. 
Ball claims, a very cheap and effective apparatus, several of 
which are at work on gold-dredging in Madagascar. Another 
dredger and saver on the same principle is also in operation 
on the Vaal River, South Africa, raising the gravels of that 
river, and extracting from them the diamonds which they 
contain. The cost of working a Ball dredger and saver of 
medium size, raising, say, 50 tons an hour, is stated to be 
less than 6d. per ton for dredging and washing—really nearer 
4d. If, therefore, the machine is working in poor sands and 
gravels containing an average of 23. 6d. to the ton, it is esti- 
mated that, reckoning on 250 days of ten hours to the year, 
the result, allowing 6d. per ton for cost, would be 2s. per ton, 
or, on the number of tons, £12,500 per annum, the cost of 
the dredger being about one-sixth that amount. It is stated, 
however, that river gravels, where they are worked for gold 
by the natives, almost always give a much larger yield in gold 
than 2s. 6d. per ton. It will be understood that we have not 
ourselves seen the Ball dredger at work. So far, however, as 
as we can learn, it appears to be giving satisfaction in 
Madagascar. 








THE NEW GOVERNMENT LABORATORIES. 


On Friday last, by the invitation of Dr. Thorpe, F.R.S., 
Principal of the Government Laboratory, we inspected the new 
building erected in Clement’s Inn-passage, and adjoining 
King’s College Hospital, to accommodate the important 
Government department devoted to analytical work which 
has recently had for its home a comparatively insignificant 
portion of Somerset House. The new building has been erected 
from the designs of Sir John Taylor, K.C.B., of the Office of 
Works. Jt occupies a site of about 7900 square feet, and its 
thirty-eight rooms, capable of axtommodating about 100 


workers, are distributed over three floors and a basement. 
The building externally is befittingly simple in character. 
On the ground floor are situated the office of the Principal 
Chemist, the Deputy Principal, a small reference library, the 
research laboratory, the Crown contracts laboratories, and 
the laboratory for the examination of food and drugs sent by 
magistrates under the Adulteration Act of 1875. Samples 
of imported butter taken by Customs officers at the port of 
entry at the instance of the Board of Agriculture are also 
examined in this laboratory, as are samples of fertilisers 
and feeding-stufis referred in accordance with the Act of 
1893. 

The principal room on the first floor is intended for the ex- 
amination of alcoholic products, tobacco, and wocd naphtha 
used in the methylation of alcohol; while adjoining, smaller 
rooms are arranged as offices and incineration chambers. On 
the second floor are arranged a number of smaller rooms, one 
being for a museum, and in the basement are rooms for 
the standardisation of the instruments employed in the 
Revenue Sarvice, and laboratories for the chemical and 
bacteriological examination of waters sent by the various 
public departments. There is also here provision for opera- 
tions requiring a high temperature, as in furnaces, oil and 
air baths, &c.; a small mechanical laboratory, rooms for the 
storage of chemicals, apparatus, and stationery, and cf 
samples required to be preserved. There is also a boiler- 
house and engine-rooms, ventilating fan, refrigerating 
apparatus, and ice-making machine, and a lift for delivering 
on each floor of the building. The foregoing brief description 
of this important building will suffice to show the scope 
given to the engineer in planning his arrangements for heat- 
ing, cooling, lighting, ventilating, and draining, all of which 
have been left entirely in the hands of the Office of Works 
department. 

Steam for warming the building and driving the machinery 
is derived from a Cornish type of boiler, made by Messrs. 
Edward Heaton and Son, Manchester. The dimensions of 
the boiler are 12ft. in length, 5ft. in diameter, and it is 
constructed for a regular working pressure of 100 lb. on the 
square inch. This boiler supplies steam to drive a high- 
speed engine and fan, a combined ice-making and refrige- 
rating apparatus, and two Worthington double-acting pumps, 
each having a capacity of 1000 gallons per hour, and employed 
in lifting water from the basement tank back again to reser- 
voirs in the roof. In addition, steam is also provided for 
distillation purposes. The combined engine and fan, made 
by Messrs. Hodges and Co., Stoke Newington, is employed 
for extraction purposes. The fan is of the double-breasted 
type, but having only one inlet, which is quite unobstructed 
by any outer bearing or other impediment, and its 
efficiency at low periphery speed is very high. The 
engine, of the doub‘e-acting high-speed type, is enclosed 
and self-lubricating. By an ingenious arrangement for fixing 
the bottom cylinder cover, all the working parts can be with- 
drawn by simply uncoupling the bottom end connecting-rod 
bolts, taking off the cylinder cover, and slacking back five 
tangent screws. The crankshaft is cus from solid Bessemer 
steel, and works in long phosphor bronze bearings; the slide 
valve is of the piston type, and the governor is so constructed 
that in the event of the governor belt or spring breaking the 
steam is shut off automatically. Escape valves are fitted to 
both ends of the cylinder, and drain cocks are led into the 
exhaust pipe. Tho piston-rcd passes through an aperture in 
the top cap of the connecting-rod, and is screwed directly 
into the crosshead gudgeon, so that no stress is put upon the 
slipper, as is frequently the case in this class of engine. 

The refrigerating machine is intended to fulfil a three-fold 
purpose :—(1) To maintain a constant temperature of the 
water for laboratory purposes. (2) For the manufacture of 
ice. (3) For maintaining alow temperature in a specially 
insulated chamber. The refrigerating machine is one of 
Messrs. J. and E. Hall’s patent carbonic anhydride machines, 
arranged with steam engine combined, and fixed in the base- 
ment of thebuilding. The ice tank, fitted with six galvanised 
steel moulds, is close to the machine, and on the second floor 
is placed the cold chamber. This is fitted with Messrs. 
Hall’s special brine walls, cr flat tanks, placed close to the 
insulated sides of the chamber. These walls contain a lurge 
quantity of cold brine, and thus continue the refrigeration 
for long after the machine is stopped. There is a water cooler, 
consisting of galvanised coils, through which the cold brine is 
passed, and over this the water from a large tank high up in 
the building is constantly circulated by means of a centrifugal 
pump, and the attendant to the machine can regulate to a 
— the exact temperature of the water throughout the 

ay. 
A direct-acting hydraulic lift of 15 cwt. capacity, made by 
the Hydraulic Engineering Company, Chester, for raising 
stores and material received in the basement is supplied with 
power from the Hydraulic Power Company’s mains. The 
lighting of the building is effected by 200 16-candle power 
incandescent electric lamps supplied with current from the 
mains of the Charing Cross and Strand Electricity Supply 
Corporation, while arrangements have been made for the 
introduction of electric power for operating small motors. 
The warming of the building is effected by radiators supplied 
with low-pressure steam. This arrangement also serves for 
inducing fresh air into the building, the supply of which can 
be regulated at will. 








WINDING ENGINES. 


Ovr Supplement this week illustrates a large pair of hori- 
zontal winding engines, designed and built by Messrs. Nasmyth, 
Wilson and Co., Ltd., Bridgewater Foundry, near Manchester, 
for the Ebbw Vale Steel, Iron, & Coal Co., Ltd. The cylinders 
are 4lin. diameter, 72in. stroke, and are fitted with R. 
Wilson’s patent balanced slide valves, separate valves being 
provided for steam and exhaus’s which are placed at the 
cylinder ends, so that ports and steam passages are reduced 
toa minimum, The valve motion is of the Stephenson type, 
and is easily reversed by a novel steam reversing gear 
arranged in such a manner that any movement of the steam 
lever is immediately followed by a proportionate movement of 
the expansion link, either for working the engine more 
expansively or for reversing. A balanced throttle valve is 
provided, and each cylinder is fitted with a separate stop 
valve, The engine is fitted with a foot and powerful steam 
brake, and all handles for throttle valve, steam brake, steam 
and hand reversing gear and cylinder drain cock gear, are 
brought to a convenient position upon the engineman’s plat- 
form, Our illustration shows clearly the arrangement of the 
various parts, it is therefore unnecessary to give a more 
detailed description, the engines throughout being considered 
@ good specimen of this well-known firm’s design and work- 





manship. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves ey our 


WIRE-DRAWN STEAM. 


Sir,—I have read with much interest ycur excellent lea 
October Ist on the subject of “ Wire-deawn Steam,” As at ot 
tensive maker of ny Hany and surplus valves now for many 
years past, my attention frequently been drawn to this sub. 
ject ; and the question started in your leader as to the tempera- 
ture of the reduced steam after passing through the valve was put 
to a very practical test in connection with three 13in, reducing 
valves supplied by me to the Wearmouth Colliery Company, Sun- 
derland. e engineer of this firm, in order to satisfy himself 
whatdid occur, inserted a steam thermometer—in the well-known 
manner—on either side of the reducing valve, and as close as 
possible to it, The initial steam preesure was 68 1b. on the gange 
and showed a temperature on the thermometer of 312 deg. Fah, 
The reduced pressure was 301b, on the gauge, and the tempera- 
ture shown on the thermometer 275 deg. Fuh., from which it 
would appear that the steam was superheated to the extent of 
two degrees only. This pretty well agrees with a rather wide 
experience I have had on this subject. Whatever may be the 
reason, steam does fall on the low-pressure side to a temperature 
approximating to that of the low- ure steam. It is a very 
interesting question, and upon which I should be personally glad 
if 9 Gl your correspondents could throw further light as to 
what becomes of this heat. Certainly, ding to all ted 
theories, the steam ought to be of the same temperature on the 
low-preesure side as on the high-pressure side of the valve, minus 
what may be lost by radiation, which in a very large valve is 
not much, and will certainly not my see the sudden drop in the 
temperature. I believe it goes very largely in the drying of the 
steam, because it is found that boilers working in this way bring 
about a very marked improvement in the running of the engines 
they serve. 

The subject has of late come more into prominence, owing to 
@ practice growing up amongst collieries and such-like works, 
where they have a Ly pon plant and are putting in alongside 
it modern plant and high-pressure boilers, and where it is desir. 
able occasionally to work the low-pressure plant from these new 
boilers, Reducing valves in this case are an absolute necessity, 
and experience in their use has drawn attention to the advantage 
of wire-drawn steam to such an extent that, paradoxical as it may 
appear, there are not a few cases under my observation where 
high-pressure boilers have been put down, and the steam supplied 
through reducing valves at a very much lower pressure. The 
improved running of the engines is very marked, and there is 
undoubtedly a considerable economy in fuel, 

In this connection the subject of surplus valves has never 
received the attention at the hands of engineers that it ovght to 
have done. Take the case of a high-pressure boiler working along. 
side a low-pressure one, where the former has a surplus of steam. 
By —— on a surplus valve, and letting this boiler blow off into 
the low-pressure boiler, the steam is not only economised which 
would otherwise go to waste from the high-pressure boiler, but, being 
wire-drawn into the low-pressure boiler or main, goes over ina dry 
and gaseous condition, the value of which is very soon appreciated 
by practical men who have to do with the running of a plant of 
this description, 

If any of your numerous readers are desirous of pursuing the 
subject further, I should be Gist, by the kindness of the engineer 
of the Wearmouth Colliery Company, to place the drawings and 
tabulated results of the tests at this colliery “_ disposal. 

OHN J. Rove 

Dalham Engineering Works, Manchester, October 4th, 











THE STRIKE AND LOCK-OUT. 


Six,—As a non-unionist I would like to express a few thoughts, 
in reply to the letter from ‘‘Oaecf the Rank and File,” Whilst 
truth and jastice demand such, let me assure him, and all like- 
minded, that instead of my having any pleasure in so doing I am 
really sorry—seeing that he writes with such a kindly and respectful 
— towards others—that such can be truthfully and successfully 

one, 

Speaking of the improbability of a strike against one who ‘‘ does 
not belong,” he says, ‘‘I have never known of a single case, and do 
not think it would happen unless he bea notorious, underhand sort 
of man, neither respected by the men nor the master, and both are 
equally pleased to get rid of him.” I think, Sir, in such a case— 
where the master was glad to get rid of him—there would not b2 
much need of a strike. 

Unfortunately for ‘‘One of the Rank and File’s” kindly dis- 
position, as seen in ‘‘thinking no evil” of his fellows, it is only 
too easy to furnish him, if necessary, with an instance or two, and 
a great deal more of strikes being threatened when the workman 
in question was neither ‘‘ underhanded or lacking in respect from 
either master or men,” outwardly at least from the latter. 
Farther, it is only a few months ago that one of his fellow- 
members, writing a series of articles in the Clarion, strongly urged 
that wherever possible—if not in all cases—‘‘the non-unionist 
should be struck against.” Couple this with the statement of Jobn 
Burns in Pimlico not long ago—I was told he e use of cucd 
—that non-unionists were ‘‘ nothing but pothouse loafers, and the 
like ;’ and I think, Sir, whilst even some of us non-unionists can 
respect and back up John Borns for much, there is yet too much 
reason—especially for the likes of myself—to regard him concern- 
ing such expressions, when we are base enough to doo, as beneath 
contempt. In connection with those items, I thought of the 
proverb that says something about “ pride and a fall.” Whilst 
there is so much bounce and brag in the air about ‘Society men 
being the first and last, and everything else that is high and 
mighty,” it is just as well to remind such that there are many of 
the very best mechanics on every side that ‘‘ won’t belong ;” whilst 
it is farther true, that even the ‘guards of labour,” have got 
quite their share of duffers, who, if left to themselves, would never 
manage to reach a top wage, and for a very simple reason it is 
needless to mention. 

After having said so much, it is more than probable that I am 
numbered amongst the opposers of trades unionism, and that 
which it is now fighting for. Such is not the case. Whilst I 
believe there is ‘‘a better way,” for masses of men as well as 
individuals, I think such opposers must be blind or full of prejudice 
who cannot see not only the good but the necessity of such unions 
in our midst, even to-day, when both sides ought to know better 
than to persist in retaining and practising such paganism. - 

As for the masters “‘ not being able to grant what is asked’ 
through competition, such an answer will never hold water, in face 
of the facts that are given from the opposite side. For instance, 
I think the letters of your correspondent ‘‘Rex” are rather 
awkward to successfully deal with, as I should also imagine Mr. 
Bickford knows equally well. I for one am very pleased to see 
the Editor of Tux ENGINEER impartial and honest enough to give 
‘both sides” a hearing. It seems a waste of time to talk or write 
to many who take the matter up, for the simple reason they must 
have their own way, withont any thought as to whether it be just 
and right to others or otherwise, JOHN PARKER, 

Lambeth, 8.E_, October 4th, 


Sir, —"' Rex” is quite right ; it would have prevented misunder- 
standing to have quoted the law of supply and demand as I 
understood it, I did not do so last week because I was under the 
impression that “ Rex’s” request for a definition was to be read 
in conjunction with his example about electrical engineers, which 
answered as a rough illustration of one mode of action of this law 





Briefly, I may quote my own idea of the law of supply and de- 
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Rex” will nt out my error :—In the woasies election—also by the public ignorance of the methods of propa- the nitimate strength of the sind a one tie od 2 a. 


mand as tolowt, 
and, if so, hope a 

ld the price of any article tends to vary directly as the 
ot the world or inversely as the supply of, that article. Also 
these three factors, price, demand, and supply, are inter- 
dependent, 


‘As to the applications to ‘‘ Rex’s” examples, I believe I went 


into this matter fairly fully in my last ; if I have omitted any of 
‘them I shall be glad to go over them again if ‘‘ Rex” will point 
out those he wishes particularly examined. Unfortunately, I have 
not a copy of last week’s ENGINEER by me, and am therefore 
unable to examine ‘‘ Rex’s” first letter. , 

The only example which occurs to me is the a of 
children in mills, I catinot. say that I see exactly what this has to 
do with the law of supply and demand any more than the expan- 
sion of gases has to do with the law of inverse squares, 

‘*Rex” accuses me of contradiction when I acknowledge that 
the State exempts certain individuals from the action of the law. 
In the first place, I do not admit that the State exempts anyone 
from the action of the law, for even a rich man who is not operat- 
ing on the market of the world as far as personal labour is con- 
cerned, is affected by the supply of and demand for capital as 
regards his income ; and farther, even if the State could and did 
exempt a class from the action of a law, this would not in any way 
prove that the law did not exist or was not universal. Asan 
example in the physical world, the State might forbid the use of 
a certain coalfield, and, in consequence, the law of conservation of 
energy would not be called into play with respect to that particular 
lot of coal, but this would not disprove the universality of the law. 
I imagine that the law of supply and demand may, as defined 
above, be supposed to be confined in operation to cases where there 
is a transfer of wealth from one individual to another, but the 
acceptance of this limitation dcesa not prove it to be other than 
universal. If we open a market on the North Pole or the centre 
of the earth there is no reason to suppose that the law would be 
different. Then as to the different results of the operation of the 
law; it does not seem to me ve extraordinary. The law of 

ravity is a simple law, but under its action a pebble sinks to the 

ttom of the sea, a cork floats on its surface, a balloon rises above 

it, a planet circles eternally round the sun, and a comet approaches 

the sun and returns again, eoarnae an hyperbola, never to 

return, These are fairly various results, and other natural laws 

are as varied in operation ; why, therefore, should the law of supply 
and demand be an exception ! 

The reason why a labourer cannot raise the price of labour and 
a capitalist can raise the price of bread is because the former cannot 
coraer labour, whereas the latter can corner wheat. If the labourer 
formed a union throughout the world he could corner labour and 
raise the price to eae, ay pleased, but as I pointed out before, 
the result would be to the price of everything in somewhere 
near the same proportion, It may be noted that such an universal 
union would have to include every worker, or, in other words, nearly 
every individual in the world. And further, mankind can asa 

eneral rule do without a particular class of labour for some time, 
Bat none of us can do without food, 

In reading through ‘‘Rex’s” letter again I see that I have 
omitted to note his statement that he did not mention trades 
unions. He may not have done so, but considering the general 
drift of his letter and the head under which he is writing, I 
think one is justified in thinking that it is of trades unions he is 
thinking when he argues for the strength of union. 

With regard to ‘‘ One of the Rank and File’s” letter, I am not 
aware that I did say that the employers are justified in this lock- 
out, but as a matter of fact, I believe I am correct in saying that 
the lock-out was forced on the employers by the London union 
leaders. If the employers worked a general lock-out for a 10 per 
cent. reduction of wages, on their own responsibility, I 
should certainly call them about insane. here, however, a 
demand is made which, whatever the actual results of con- 
cessions, most employers honestly believe would mean ruin to 
grant, there is considerably more to be said. I will not go 
the length of saying the employers are justified even now. I hope 
I treat my employés as just M as I am able, but were I —— 
union bands, I.should probably find it out by setting plumbers to 
ron machine tools on cccasions—not altogether an uncommon 
practice. As to my being one ina hundred who would treat my 
men well, I beg to differ from this opinion. Dependence always 
makes for sympathy, and when an employer knows that his men 
are dependent on him, he is far more likely to consider them than 
when he knows that they are absolutely independent. I am not 
the only employer in this district, but though I will not go to this 
length myself, I really believe most of the employers near here 
would as coon employ their own personal bitterest enemy as a 
union hand. 

As to a union being other than a ‘‘tyrannical grinding 
machine,” I believe I am right in saying that the rank and file of 
the A. 8. E, were not in favour of the present dispute, and if this 
is true, | cannot help thinking that my tone is justified. All our 
men here belong to friendly societies of one sort or another, where 
their subscriptions are always available for relief, and not liable to 
bo cxhantted ter other purposes. J. 8. V. Bickrorb, 

Camborne, October 3rd, 





Sir,—The real issue in the present severe struggle in the engi- 
neering works of this country has been obscured by irrelevant 
matter. The cause of the s le is that the trades unions have 
interfered in the management of the works by their owners, and 
have ordered the owners to make serious changes in their manage- 
ment, under threat of compelling the workmen to strike. The 
trades unions have codered the owners to employ full-priced 
mechanics to work certain machine tools that can be worked by 
junior hands or labourers, and are so worked in other countries. 
‘The trades unions have ordered the owners to work each machine 
tool by a separate man, instead of one man working two or three 
machine tools simultaneously, as is done in other countries. They 
have ordered that a uniform rate of wages be paid in each trade, 
for good, bad, or indifferent hands, They have ordered certain 
men to be discharged from the works, because not members of the 
trades union. They have ordered certain foremen to be discharged 
because not under the control of the trades union. They have 
ordered the speed of turning out work from certain machines to be 
limited below their full capacity, for the purpose of increasing the 
number of workmen necessary. They have ordered that one 
mechanic shall not do any work of another trade, although com- 
petent to do it, and required to do so for the convenience and ex- 
pedition of completing the special work in hand. 

And now the trades unions are wanting to order the owners to 
pay the workmen nine hours’ wages for eight hours’ work, and to 
let their machinery stand idle for the remaining hour of each day. 
The trades unions have tyrannised over the workmen by compelling 
them to strike when they had no desire to strike and wished 
to continue in their situations ; and they have farther tyrannised 
over the workmen who are not on strike, by compelling them to 
ae heavily to the support of those workmen who are out 
on strike, 

This interference of the trades unions with the course of trade 
has now been carried to so great an extreme, and the consequences 
involved to British trade in the precent severe competition with 
other countries are so disastrous, that the owners have been com- 
pelled to unite for resisting the interference and the demands of 
the trades unions, and by a lock-out to stop the forced contribu- 
tions by which the strike has been supported, Ww. 

Birmingham, September 30th. 


Sir,—The Jack Brag agitators, who are  promainent in the present 
' gle, are never tired of referring to the sympathy entertained 
= their cause by the’general public, Such sympathy is fostered 
¥ certain portions of the Press—journals that would pander to 





ganda employed by the A.S.E., methods which can only be known 
= oa who have been actually engaged in an engineering 
factory. 

Those who have worked in the shops know that in most of 
them are certain Society men—more noted for the gift of speech 
than love of honest labour—whose duty it is to ply the young 
and unwary apprentice with every argument in favour of joining 
the Society—of its benefits in sickness and old age ; of the hel 
to be gained in the knowledge of his trade from those who will 
be his fellow-members ; above all, the advantage of better resist- 
ance to the cruel tyranny of the employer. If soft words will not 
avail, harder ones are to hand—threats of being made the out- 
scout of the shop, of being placed in ‘‘ Coventry,” &c. 

Outsiders may suppose that the members of the A.S.E. are 
brimfol of human kindness and all brotherly feeling towards 
their fellows. I happen to know that their ‘tender mercies are 
cruel,” is ny some poor wretch, after weeks of tramping in 
search of work, arrives, famished and out-at-slbows, at some works, 
where the foreman gives him a start out of sheer compassion ; 
I daresay our good public would expect the members of the 
brotherhood would hasten to send round the hat and collect a 
few coppers to buy the poor devil a meal. Not exactly. On 
the contrary, somes active member of this kindly Societ em 
the word that the poor fellow is a ‘‘knobstick” or ‘ blackleg,” 
and forthwith he is made a butt and a jite by all. His tools 
are hidden or the handles smudged with filth, balls of wet 
ony cotton-waste and nuggets of wood are sent flying at his 

ead. A day of this is enough, and the victim Ee = 
contest, or the foreman, to gain , discharges him. is is 
no imaginary picture, it is what I have actually seen. 

Much has been heard of recently as to the tyranny of em- 
ployers, and here and there it may exist, but I have no hesita- 
tion in saying that the worst tyranny the men suffer from is 
that of their own Society; and if the present struggle should 
convince some of the keener-witted among the workmen which 
side is their worst enemy it will not have been in vain, The 
employer is accused of a desire to “smash” the union. To 
destroy any association that deliberately applies—or misapplies— 
funds collected for benevolent objects, to fighting its friends, 
and bringing its own members to beggary, would in my opinion 
be rather a kindness than a crime, and it would be wise for the 
masters to be candid in their avowal of that sentiment. 

Catford, October 6th, Ben Bott, 





DIVINATION, 


Sir,—Referricg to your article on the above subject, as you say 
of yourself, ‘‘ There was no one in the world more anxious to believe 
that these divinations are hoaxes than J was.” ‘The worst of it is, 
they will keep on succeeding. I will give you my own experience. 
A gentleman in this parish—Mr, Clark, of Taybank—started above 
where he thought he would get water. He went down, I think, 
over 460ft., and got none, He heard of a water finder, now 
deceased—Mullins byname. Of course, he did not believe in him, 
but thought he would give him atrial. A lot of folks turned out 
to see him, amongst them the Rev. Robert Graham, LL.D. My 
father and I were aleo present. I was quite sure there was 
nothing in it. Mullins was first taken to the bore Mr. Clark 
had in progress. He was not told it was a failure. He was taken 
over it with his V-shaped hazal twig, and asked how much water 
would be got there. He said, ‘‘ You may go down hundreds of 
feet, and you will not find any water.” He—Mullins—discovered 
water not fifty yards from this bore. He indicated its course, and 
marked it by pigs driven into the ground, He told Mr. Clark 
if he went down 40ft. to 50ft. he would get so many gallons of 
water, and, if what he said was not true, he would pay for the 
dieging of the well. Mr. Clark dug it, and got the ms named 
at the depth stated. Maullins held the ends of the V-shaped twig 
in his hand—an end in each hand—firmly. Whenever he came 
over running water the twig turned round and round, and, if held 
long enough, the twig twisted till it broke, When Mullins had 
the twig in his hands, he more than once allowed me and 
another party to take an end each, where the twig projected past 
his hands, We held on as hard as we could, and with the turning 
of the V part of the hazol twig, it was twisted till it hung by the 
bark. Yet another proof. I took the V-shaped wand in my hand, 
and passed it over running water without any result. Mullins 
laid his hands on my wrists, and ped them firmly, when the 
twig instantly began to turn, and continued turning till he re- 
moved his hands, He never touched the twig while it was in my 
hands. Whatever folks may say to the contrary, there is some- 
thing init. ‘‘ Facts are chiels that winna ding, and darna be dis- 
puted.” Duncan A. Morton, 

Errol Works, Errol, Perthshire, October Ist. 





THE FAILURE OF STEAM PIPES, 


Sir,—The recent terrible calamity to the Lynx and Thrasher 
torpedo boat destroyers, with the attendant loss of life, i 
directs our attention to the hazardous conditions under which the 
engine room staff exist in connection with their special duties. 
Much attention has been given to the matter of steam pipes by 
men — of understanding the importance and necessity for a 
perfectly safe connection between the boilers and engines, That 
the desired end has not been attained is too evident by the many 
failures of steam pipes during the last few years, Happily, few 
of them have been attended with any serious result, but the few 
cases have been disastrous and ry 

A very simple consideration of the conditions appertaining to 
steam pipes on board of ship points towards two methods for pre- 
venting serious consequences from this class of explosion. 

The first is to make the steam pipes between the boilers and 
evgines practically unbreakable under every condition. This has 
been attempted by a continual thickening of the pipes beyond 
what is reasonable. It is quite impossible under economic con- 
ditions to make the foundation of a ship sufficiently stable to carry 
the boilers and engines always in the plane in which they are fixed 
and intended to remain. The flexure of the hull must of nec2ssity 
set up some movement of the steam pipes—hence said pipes must 
be made sufficiently flexible to meet the general condition. Now, 
this flexibility is destroyed if the pipes are made thicker, with the 
object of preventing rupture—hence, as it is practically impossible 
to make the pipes abeam of sufficient strength to form a resistance 
against the natural deflection of the hull, other means of preven- 
tion against disaster must be resorted to, 

Naturally, a steam pipe must be made strong enough to safely 
hold the intended pressure, but equally so must be its flexibility 
to accommodate itself to the movements of the hull—between the 
two positions in which the boilers and engines are fixed. It may 
be said that this flexibility can only be attained at the expense of 
possible rupture. True, but a stronger pipe means more liability 
to fracture, as its resistance to bending strains is greater. Under 
these circumstances we must use the weaker sections to obtain the 
necessary flexibility. We also reduce our factors of safety against 
internal pressure, thereby placing ourselves within a nearer range 
of imperfect material. Bat, as this phase is unquestionably the 
most reasonable method, we must fall back upon it, and seek some 
means of minimising the possible danger to make it practically 
harmless, 

I do not know if the boiler of the Thrasher actually exploded, 
but I ‘am quite persuaded that the bursting of the steam pipe 
under the circumstances would most likely cause the boiler to 
explode, Nay, I fully believe that many such boiler explosions 
have been brought about by some auxiliary to it exploding first, 
thereby providing the necessary conditions, being a rapid release 
of enormous energy stored up as latent heat in the water con- 
tained in the boiler, whereby this instantangous evolution of 





Some time ago you noticed an explosion valve intended to meet 
this difficulty. It has been t cgnqyenty tried by John Brown and 
Co., of Atlas Works, Sheffield, as an experiment, and in no case 
has it shown the slightest inclination to fail. The inception of the 
valve was based vpon the assumption that an explosion released a 
vast amount of stored energy latent in the water in the boiler, 
and tbat this was the prolific cause of disaster, and not the original 
explosion. That this is correct there is scarcely any question, as 
the many terrible consequences have shown the victims to have 
been literally boiled to death. 

Now, such a valve is quite capable of throttling this destructive 
element, as the original explosion forces it to act to cut off the 
steam from the boiler, thereby preventing the second and most 
terrible stage from coming into force. 

That this is fact and not fancy is proved by the valve acting 
silently and without shock, proving by demonstration that the 
steam and water between the valve and boiler has never a chance 
of assuming its destructive phase. 

If this is true, then the only difficulty is the amount of steam 
contained in the steam pipe beyond the valve and away from the 
boiler ; and this a simple calculation will show is only of small 
moment, as 60 cubic feet of 2001b. pressure steam would raiss 
the temperature of an ordinary engine or boiler-room a little more 
than one degree. 

Hence the rupture of a steam pipe a square foot in area by 60ft. 
long would scarcely inconvenience anyone, unlees in actual con- 
tact with the exploded part. 

This valve is not on the market at the present time, except as 
an interesting experiment ; and as you have already noticed it in 
THE ENGINEER, I had no hesitation in writing about it, chiofiy 
with the object of calling attention to a plan for mitigating the 
dangers arising out of steam-pipe explosions, without unduly de- 
stroying the necessary flexibility which is absolutely needed on 





board of steamships. JOHN Batey. 
Dublin, October 5th. 
WEIGHT OF RAILWAY ROLLING STOCK. 


Sir,—Your remarks on the advantages of light rolling stock for 
railways in your issue of the 10th ult. are well worthy of the carefal 
consideration of railway officials, and are at the present time very 
appropriate when each railway company seems bent on eclipsing 
its neighbour in the weight of its rolling stock. Will you allow me 
@ little space to discuss some of the points raised by you? It 
seems to me that you underestimate the advantage to bs gained by 
the saving in coal due to light rolling stock, and dismiss the 
question in a word ortwo. Using some of your own figures, you 
say :—“‘ Let us suppose that a normal train consists of ten 18-ton 
coaches, or 180 tons. If these coaches weighed 14 tons each we 
should have a gross load of 140 tons, and the difference—40 tons— 
would more than represent two extra coaches.” 

Now I wish to deal with the money value, Assuming, as you 
say, that 40 lb. per mile might be an average consumption for such 
a train of 180 tons, and we will say that of this the engine alone would 
consume 20 lb. per mile, leaving 20 Ib. for the train of 180 tons ; if 
the train could be reduced to 140 tons then the consumption might 


become i> of 20 Ib,= 15°5 Ib. per mile, or a saving of 43 Ib. of 


coal per mile. The life of an engine might be at least 600,000 
miles, and in that the total saving works out to over 1200 tons of 
coal, which in the north of Scotland would be worth nearly £600, 
that is, one-fourth the value of a new engine. Now turning to the 
other side of the question, You remark that a heavy engine 
running on a flexible road canses the road to deflect, and this has 
the effect of putting the engine in a state of always running up 
hill. I have heard the same statement made before, but it has 
always seemed to me to be fallacious, If, for the sake of argu- 
ment, we assume that the rails dip in. below the wheels, while in 
front they remain at their normal height 10ft in advance, in that 
case is the engine climbing a bank of 1 in 240? I should think 
not, because if rails assume their normal height after the 
vehicle has passed, it would be running down the same gradient, 
and the one would neutralise the other. If this be correct, we 
might assume that, theoretically, the flexible road does not act 
in the same way as if a bank were constantly in front of the 
engine, 

In advocating the use of light in preference to heavy stock, you 
do not agree with the generally accepted idea that the latter is less 
liable to become derailed than the former. Is it not a fact thata 
heavy vehicle is more difficult. to disturb than a light one, and 
would therefore have less tendency to leave the rails in meeting 
any slight obstruction ? Loco, 

October 5th. 





ENGLISH AND AMERICAN, BRIDGES. 


Sin,—In view of the discussion upon the above subject in your 
valuable paper, your description in this week’s issue of the Vivtoria 
Jubilee Bridge at Montreal is most timely and interesting. Here 
we have an instance of the rebuilding of a bridge located in an 
English colony famous for its loyalty to the British Empire and for 
its desire for English export trade. The site of the bridge is very 
accessible by water from any English port, and yet this famous 
old riveted bridge, constructed by Englishmen, is being replaced 
by amma spans by Americans at a cost of something like 


With such evidence as this before us there is no gaincaying the 
fact that we are being badly beaten by our American cousins in 
this matter of bridge building. even in what we have had reason to 
consider our own territory. We gain nothing by being ignorant of 
this fact. We may gain something by considering it. It may be 
a very soothing thing for some of us in England to say our bridges 
“are nearly all designed by the most capable and experienced 
engineers of a country pre-eminent in that profession,” and then 
to bury one’s head, ostrich-like, in the dark ; but at the same 
time, the policy of doing so is very questionable, 

‘*M.I. and S Inst.” said, ‘‘ What are wanted are sound facts.” 
Are the facts you give the facts wanted! If not, perhaps other 
readers can supply them. If they can give facts in favour of 
English practice it is certainly their duty to do so, for it cannot be 
denied that practice has been inadequately represented in this 
discussion. I take it to be true in this, as it was in another matter 
ninety-two years ago, ‘‘Eogland expects every man will do his 
duty!” If a better defence cannot be given, then the present 
practice of not building pin-connected bridges should be aban- 
doned. There is no difficulty in this. To specify, design, con- 
struct, and erect such bridges isa simple matter; indeed, much 
simpler than the ever-changing size and details of riveted bridges. 
If we cannot defend English practice better and do not adopt 
American or other improved methods, what is there in store for 
English bridge builders ? 


Derby, October 4th. ALFRED D, OTTEWELL. 





RECKONING THE SPEED OF TRAINS. 


Sir,—Mr. Clement Stretton, in your issue of October Ist, says 
that the only way of reckoning the speed of a train is by the mile- 
posts. The late Mr. G. P. Bidder, C.E., taught me to do this about 
thirty-seven years ago, by counting the number of telegraph posts 
passed in a minute; doubling this gave the miles per hour. I 
I may mention that Mr, Bidder used to amuse himself by working 
out the gradients over which he travelled, from observations taken 
with a small aneroid barometer carefully graduated for heights, 
which I had made for him by the late M. Pilischer. 

-October 3rd. H. A, 0, MacKENzIs, 


(For continuation of Letters see page 352.) 
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CANADIAN FERRY STEAMER CHEBUCTO 












































bolted together in line ; the two low-pressure cylinders, 24in. 
diameter, inside, and the two high-pressure cylinders, 12in. | 
diameter, outside. The stroke is 18in., and when both | 
engines are working, as is the case when the vessel is on her | 
station, she is thus propelled by a double four-crank engine | 
actuating a screw aft and a similar screw forward. Each 
of the propellers is 6ft. 3in. diameter by 3ft. 3in. pitch, | 











The length on load line was 124ft, 6in., and breadth on load 
line 30ft. Trial was first made with the engines coupled 
together, as she will run while on her station. Going at 
160 revolutions, the air pumps making thirty-two strokes per 
minute, the power developed by the engines was close on 
400 indicated horse-power, and the mean speed over two runs 
on the measured mile reached 10 knots. The two engines 
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having four blades of 15 equare feet of surface, and with 
both front and back faces of blades of the same shape. 

The Chebucto went through the trials on the Firth of Olyde 
on the 12th Ai , With results which were entirely satis- 
factory, and left the Clyde on September 9th for her destina- 
tion. There are a number of special engines, pumps, and 
machines on board which we hope to illustrate and describe 
in detail in a future edition. 

The vessel floats on even keel, and the draught on trial 
Was 9ft., the corresponding displacement being 392 tons. 
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were afterwards disconnected, and the forward e C) 
remained stationary, while its shaft, from the thrust block 
outwards, was allowed to revolve freely. Propelled under 
these conditions a speed of nearly nine knots was registered. 
Due to the motion of the vessel through the water, the dis- 
connected ‘shaft was making about 60 revolutions per minute. 

For her voyage to Novia Scotia it was consid advisable, 
with the view of preventing strains on the shafting, that the 
engines should work independently, é.e., uncoupled when the 
two crank shafts join. In this connection it is worthy of 











note that the after shaft made 160 revolutions, whereas the 
forward shaft only made 148, although when the same shaft 
was running freely and not driven by the engine it made, as 
above stated, about sixty revolutions. The entire absence of 
vibration when both engines were running in conjunction, as 
on the trial, was matter of remark, but when only one engine 
was in operation considerable vibration was felt. 

The working of Messrs. Baxter and Donald’s patent start- 
ing and reversing engine was an admirable feature of the 
trials. In this gear the necessity for the hydraulic cylinder, 
which has been so constantly employed till now in gears of 
this kind, is entirely dispensed with. The engines can be 
reversed at almost any speed, the promptness of the action 
being remarkable. From the construction of the gear it is 
impossible to do damage or to carry away anything. The 
principal features of this gear, and also of Messrs. Baxter's 
patent slide valve, we hope to describe more in detail in o 
future issue. 








British TRADE IN GERMANY.—Our Consul for the Dantzig 
district of Germany reports as follows:—‘‘ A remarkable chsnge 
is to be noticed during the last few years in the increasing demand 
in the provinces forming this consular district for articles made in 
Great Britain. - This applies more especially to luxuries, which 
hitherto the German did without, or was satisfied with the inferior 
qualities produced in his own country. The shops of this town 
give great prominence to goods manufactured in Great Britain, 
and fhe shopmen always carefully explain that they are of British 
make, and superior to similar goods made élsewhere. The con- 
trast between the way the British merchant seeks new trade 
channels in Prussia and that of his foreign rival is so marked, that 
I mention it in the hope that a change may soon come over my 


| countrymen’s mode of action. The British subject obtains from 


his Consul, or from the directory, most probably out of date, a 
list of the local traders who deal in what he wants to sell. These 
he bombards with price lists in the English language, which they 
cannot read, and then he is astonished that they pay no attention 
to his communications, The foreign rival, on the contrary, sends 
a traveller here speaking German fiuently, who calls on these same 
traders with samples, and — to them how the goods can be 
forwarded to them with the least possible delay and expense, and 
extols his wares to such an extent that he seldom leaves without 
getting an order. The Dantzig consular district, which is about 
the siz of Ireland, is so well worked by commercial travellers, one 
succeeding the other almost daily, that those who try to do 
business any other way are hopelessly out of it.” 


PURIFICATION OF THE RIVER CALDER —The Mayor (Mr, Alder- 
man Richard Kershaw) and Corporation of Brighouse have made 
their annual inspection of the work the Corporation have in hand 
for intercepting the sewage of the borough and surrounding dis- 
tricts, and for clarifying the sewage so as to prevent the pollution of 
the river Calder. About twenty members of the Council, along with 
the engineer for the scheme, Mr. Alfred M. Fowler, M. Inst. C.E., 
of Manchester and Westminster, and the contractor, Mr. George 
Taylor, journeyed on foot along the line of the part already built 
for about a mile and a-half. Twelve of the members, with the 
engineer and contractor, walked through the sewer for the whole 
of this length to examine the structure, which is composed of a 
brick sewer varying from 3ft. to 5ft. 6in. diameter, and varying in 
depth from 9ft. to 43ft. 6in. below the surface. The party after- 
wards examined the land in course of formation for finally treat- 
ing the sewage. It may here be said that the system intended 
to be applied is to treat the sewage with lime and sulphate of 
alumina in tanks, the effluent from which will flow on to and 
through the land—forty acres having been acquired for this 

intermittently, to filter finally the sewage before being 
Siehonged into the river. The main drainage when completed 
will form upwards of seven miles of main sewers, and will extend 
over a populated area of upwards of fourteen square miles. The 
total cost of the work will be about £110,000, including the land pur- 
chase. The work is of a very formidable character, having to pass 
underneath the river Calder, and entails the construction of tunnels 
from 40ft. to 50ft. below the surface, the ground being of a very 
treacherous nature, The work has been in hand some eighteen 
months, and has been carried on thus far without accident. The 
committee, through the Mayor, after the inspection made by the 
twelve gentlemen who walked through the sewer, expre’ satis- 
faction to the contractor as to the stability of the work, and the 
manner in which it was being carried out. 
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RAILWAY MATTERS. 


TuE total mileage of passenger trains in Great Britain 
during 1896 was 1927 millions of miles, and for goods trains 157*7 
millions. 

THE Municipality of Kassel has entered into a contract 
with the Kassel Eiectric Street Railway Company to supply them 
with electricity on certain terms. Provided the company uses half 
a million kilowatt-hours per year, the charge is 14. per kilowatt- 
hour, and for every 100,000 kilowatt-hours or more up to a million 
the charge is reduced by 3 per cent. is means a minimum 
payment to the Municipality of £3500 per year. The company, 
which was converted from the old street railway company, have 
decided to construct a new line from Kassel to Wilhelmsoehe. 


Tue Leeds electric tramway system was inspected by 
the Mayor and Corporation on Tuesday last. Mr. Wharam, the 
general manager, met the party at Kirkstall Railway Scation, and 
conducted them to a ial car which was in waiting at Kirkstall 
Abbey. At Leeds the visitors were joined by the chairman of the 
Highways Committee—Mr. Hannam—and several officials of the 
Corporation. The journey was then continued to Roundhay and 
back, Everything passed off satisfactorily, and the visitors were 
well pleased with what they saw of the working of the system, 


A ForkIGN-OFFICE report on the railways of Japan says 
that at theend of last year 224 locomotives were of English build, and 
six were builtin America. Some of the latter were purch: 
1890, but did not give satisfaction, the finish being defective 
and the consumption of coal greater than on the English engines. 
However, some more were ordered in 1894, with a like result, 
With this experience, says the British Consul at Tokio, it is not to 
be wondered at that the Japanese should prefer to purchase 
Eoglish-made locomotives, but we do not have a monopoly in thisline, 


Tue solicitor to the Midland Railway Company, Mr. 
Beale, Mr. McDonald, chief engineer, and Mr. Lowe, assistant, 
met Mr, T. Sutcliffe—the President of the Halifax Incorporated 
Chamber of Commerce—the Mayor of Halifax, and representatives 
of the commerce and trade of the district, at the Town Hall, 
Halifax, on Tuesday, and laid before them the plans of the 
schemes of the company proposed to be submitted to Parliament 
during the next session, The plans, we are informed, embraced 
(1) a line from Royston, on the Midland main line, to Hudders- 
field, and thence direct through Eiland to Halifax ; and (2) a line 
branching from the Royston and Huddersfield line about 
Thornhill, through the Spen Valley, to Bradford. Considerable 
discussion took place ; but after hearing the explanations of the 
engineer that the line to Halifax had been engineered co as to be 
available for an ultimate extension northwards if thought desirable, 
the general opinion was that the scheme was a feasible one, and 
should receive general support. 

A serious delay to passenger and mail traffic occurred 
on the London and North-Western Railway, near Crewe, on 
Monday evening and Tuesday morning. A luggage train from 
Manchester arrived at the North Junction, near Crewe, abont 10.15, 
and simultaneously two goods trains from Liverpool and one from 
Cnester were waiting on parallel lines toran into the station. The 
signalman lowered his signal as an invitation to the Liverpool and 
Chester trains to proceed on the main lines to the station, but this 
signal was wrongly accepted by the driver of the Manchester train, 
who started his engine. Before it could be stopped the Man- 
chester engine struck one of the Liverpool trains broadside and 
threw a number of wagons off the rails. These in falling on their 
side struck the other Liverpool train, which was running alongside 
them, and threw off more wagons, and these in turn fell against 
the Chester train, and derailed a number of wagons belonging to 
it, Fortunately, a!l the trains were going slowly, or the conse- 
quences would have been more disastrous. Oat of abont fifty 
wagons and vans over forty were thrown off the line. A number 
of them were smashed, and their contents scattered about the 
railway. The engines were not much damaged, but the permanent 
way was torn up considerably. Fortunately, no one was hart, 
As the collision occurred at the janction, traffic to the North was 
immediately blocked, and traffic to the Midlands and the South 
had to bs conducted by way of Chester and the Salop line, The 
lines were not cleared until after six in the morning. 

Te South-Eastern Railway Company, which already 
has an American train running between London and Hastings, 
is continuing its progressive policy by placing a new vestibule 
train on the London, Folkestone, and Dover service. The train, 
which has been built by the Metropolitan Railway Carriage and 
Wagon Company, of Birmingham, was brought to Charing Cross 
last week. It consists of eight cars—one first-class buffet, one 
second-class, three third-class, and two third-class brakes, Each 
ear is 50ft. in length, and is farnished with American vestibule 
connections and couplings of the most recent form. Electric com- 
munication is provided through all the cars, and by means of an 
indicator placed in the guard’s van the attendant can see in which 





NOTES AND MEMORANDA. 


CorrvaaTED iron, for construction, has always a ready 
sale in Angola, the size mostly used being 9ft. by 26in. 


Ir is stated on unquestionable authority that there are 
inexhaustible deposits of the finest iron ore, with beds of coal in 
close proximity, within 300 miles of J.os Angeles on the projected 
road to Salt Lake City. 


Tue latest addition to the rapidly growing colony of 
factories and chemical works in the hag ag 4 of the power canal and 
tannel at Eshota, near Niagara Falls, is the works for the manu- 
facture of phosphorus by the Allbright process, These works, 
which will at present require about 300-horse power, have recently 
been put in operation. 

Tue money is at last available for fortifying San Diego 
harbour, and work has actively begun. The plan of defence con- 
templates four 10ia. qi emerene guns on Ballast Point, 
torpedo casements just inside Ballast Point, a bathers of big guns 
on Point Loma’s seaward side, and a battery of sixteen 12in. mortars 
on the sand-spit south of Hotel del Coronado. 


For the eight completed months of 1897 the aggregate 
number of British workpeople involved in 703 disputes which com- 
menced in those months was 179,918, as compared with 138,231 
workpsople involved in the 771 disputes occurring in the corre- 


in | sponding months of 1896. The number of working days lost 


owing to disputes in the first eight months of 1897 was about 
4,210,000. 
Tue cork forests in Algeria belonging to the State have 


a total extent of 281,402 hectares (695,062 acres). The trees at 
present giving a return represent an extent of 168,869 hectares 


MISCELLANEA, 


We are requested to state that the Widnes Foundry 
Company successfully drove the first pile in the extension of the 
Queen’s Pier, Ramsay, Isle of Man, on the 20th ult. There will be 
120 piles in all. 

AccorRDING to a special telegram to the Times the New 
South Wales Government has found such difficulty in placing in 
Eagland an order for 2000 tons of steel rails of high carbon quality 
that it has been compelled to order them in America, where the 
aio readily undertook the contract at the price cf £5 g 

n. 


A LIMITED liability comgang was formed some time ago 
at Dunkirk for the purpose of with a steam trawler. Tho 
capital amounts to £6800, The trawler is a steel steamer of 27 tong 
register fitted with electric light, and was built and fitted ont in 
England. This is the first craft of the kind owned at this port 
and is called La Mouette. Fshing operations were commen:ed iy 
May last. 

At a meeting of the Manchester City Council held on 
Wednesday morning, the scheme of the city surveyor for conveying 
the effluent from the Corporation sewage works, Davyhulme, to 
point in the Mersey Estuary about twenty miles from the city of 
Manchester was considered, and it was resolved by a majority of 
68, viz., 71 for, 3 against, to apply to Parliament for power to 
construct the proposed works, 


BrrMincHam Waterworks at Rhayader are now assuming 
form, and exhibit a very substantial progress since the early spring, 
The Liverpool Corporation are appealing against the assessment 
of their waterworks in the Welsh mountains, The contention by 
counsel is, that the valuation has been based on the gross recaipts 

eived by the Liverpool Corporation as rent, whereas it should 





(417,106 acres). Each year the cork that has been collected is put 
uptoauction, Theamountrealised by thesesalesfollowsan increasing 
progression. For the year 1896 the amount sold was 22,073 quintals, 
equivalent to 2168 tons, and realised 696,815f. 28c., equivalent to 
£27,872 12s, 8d. 


A GRANITE quarry was opened several years ago in 
Newfoundland, said Mr. A. E. Oaterbridge, jun., in a paper 
recently read before the Franklin Institute, which is believed to 
be unique in the fact that, owing probably to some great con- 
vulsion of nature in past times, the granite has been split into 
rectangular blocks of various siz3s, and of such regular form that 
schooner loads of selected stones have been procured ready for the 
builder’s use—in fact, there are buildings in St. John’s constructed 
of these cubical blocks which have been dressed by Nature's hand 
only. 

A NEw method of smelting galena has been suggested 
It consists of firat treating the ore in an open-hearth blast farnace 
and collecting the lead fumes, containing pe percentage of lead 
sulphide, driven off therefrom ; treating the metal- ing slag of 
the open-hearth furnace and the fumes in a stack furnace in which 
the temperature at the top of the furnace is maintained at so low 
@ point as to prevent the oxidation of the lead sulphide fumes 
generated in the furnace, and subsequently collecting the fumes, 
containing a large percentage of lead sulphide, drawn off from the 
stack furnace, and smelting it in the same furnaces, together with 
the slag from the open-hearth furnace, 

Tue carbide of calcium works which have been con- 
structed at Notre Dame de Briancon, in Savoy, are, according to 
La Nature, among the most important, and, without doubt. the 
best yet installed. The town is situated in a valley enclosed by 
mountains, and torrents and waterfalls abound. There are two 
torrents which can be ra we | & minimum of 7500-horse 
power, and a maximum of 15,000. Works have been erected by 
the carbide company on the banks of the Istre, but at present only 
onestream of wateris being tapped. Theelectrical energy is supplied 
by five two-phase alternators of 530-horse power each, and by two 
exciters of 25-horse power. The alternators make 600 revolutions 
per minute. 

Ur to the present time, writes her Majesty’s Consul 
from Loanda, no British firm has sent out a representative to this 
province. There isa fair demand for cane-crushing mills, steam 
engines, and turbines. A representative of an American firm is out 
here for the third time within four years, and has done good 
business, and there is no reason why the British manufacturers 
should not do as well. The American machinery is inferior to 
British makes and cheaper, but it sells well, and that is the principal 
thing. Ifa few English firms were to club together and send out 
a man to visit the Islands of Principe, 8. Thome, aud then Loanda, 
Bonguella, and Mossammedes, so that they might get an insight into 
what class of machinery is required in these parts, their money 
would not be badly spent, and they wonld learn a great deal, 


PETROLEUM has been lately found in the province of 
Oran, ata place called Ain-Zoft, Algeria, by an Englishman, Mr. 
Ar it 





car his services are required. Each car is heated by an independent 
hot-water heater, and ample provision is made for ventilation. The 
automatic vacuum brake is fitted throughout, and the cars are 
mounted on four-wheeled bogie trucks, The cars are entered from 
either side through a vestibule, the outer doors of which are 
ornamented with carvings and bevelled glass, In one of the first- 
class cars is a drawing-room saloon, spat. long, poe orgee ss | 
eighteen passengers. At one end there is a side corridor, whic! 
encloses a ladies’ saloon. The interior work of the car is in Italian 
walnut, and the decorations are of Louis XV. period. In the 
other first-class car the material is of Spanish mahogany, with 
beautifully-mottled panels of the same wood. The car is divided 
in about equal proportions into a drawing-room saloon and a 
smoking saloon. Tne second-class -car is divided into three com- 
partments, consisting of a main saloon, 25ft. long in the centre, at 
one end a smoking department, and at the other a ladies’ com- 
partment. The train is to be run in the service leaving Dover 
for the up journey at 8.32 a.m., and returning from Charing Cross 
at 4,30 p.m, 

Ir was mentioned in THz ENGINEER some time ago 
that Messrs. Cravens, Limited, Darnall Carriage and Wagon 
Works, Sheffield, were engaged on a very large order for the 
Nagara Rajasema Railway, Siam, this being the first of the Royal 
State Railways the King of Siam is energetically bent upon con- 
structing. The bulk of the order has been completed and sent 
away. A very fine saloon for his Majesty’s use has been finished 
this week, and it is well worth notice, The carriage is 55ft. Qin. 
long and 10ft. 6in. wide, built of teak, and on a steel under- 
frame carried by two four-wheeled bogies, fitted with the auto- 
matic vacuum brake, It is divided into five main compartments, 
and an open verandah at one end. The main saloon for his 


Majesty is provided with a throne, two couches, and two revolving | & 


arm chairs, all beautifully upholstered in gold and yellow silk, and an 
oak writing table is placed in the centre. The walls and roofs are 
furnished in wainscot oak with carved els, the royal arms of 
Siam taking a prominent place over the throne ; the windows are 
tastefully draped with curtains of golden yellow silk, There is a 
corridor leading from the royal saloon compartment to the open 
verandah, and from this corridor access is obtained to the various 
compartments, viz., his Majesty’s sleeping room, in which is an 
elegant brass bed 8 large wardrobe is fixed in one corner, 
and opposite is a toilet table ; in the bathroom adjoining this com- 
partment is a shower bath and lavatory for the king’s use. This 
compartment is tastefully furnished in white and gold. There are 
other compartments leading off the corridor, one for the king’s 
snite, and the other for servants, both fitted with seats which can 
be converted into beds. The floor of the carriage throughout is 
covered with plush carpets. Oa the roof of the carriage are placed 
four large ice tanks, through which a current of air passes into his 
Majesty's sleeping room and the main saloon, to keep these com- 
partments cool, 


age. The borings attained a depth of 415 metres, and by 
means of a pump, between the end of November, 1895, and the 
beginning of April, 1896, 196 cubic metres of mineral oil was raised, 
The output, calculated at the commencement at 17 cubic metres 
a day, fell, at first quickly then ually, to 1°350 cubic metre 


have been based on their value, 

Wuutst the question of the construction of a canal 
from Bordeaux to Narbonne and Cette may be now regarded as 
di d of, ther scheme for connecting the Mediterranean 
with the Atlantic has lately been started, which consists in the 

roject of a canal through France, connecting, in an almost straight 
ine, the ports of Marseilles and Dieppe, by atilising a portion of 
the rivers Rhone, Sadne, and Loire, 


Mr. Vice-Consun Jonnston writes from Mogador, 
Morocco, that owing to the impoverishment of the country, due 
to the depreciation of silver, the annual ravages of locusts, and 
the political troubles resulting from the death of the late Sultan, 
none but the cheapest goods have in his opinion the slightest 
chance of sale, and he recommends no British firm to venture 
upon any new business, with very few ge ge unless there is 
= guarantee of payment other than the signature of local 

ers. 


THE whole question of the Newport water supply came 
before the Town Council this week, when a voluminous report of their 
committee was read, going over the whole ground as regards past 
operations, and their suggestion with respect to the f1turea course 
to be adopted, by which, though it shows that the works will cost 
more than was anticipated, yet that it would be better to continue 
now that £100,000 had heen spent, and so excellent a term as 
sixty years obtained for paying off the sinking fund. The report 
was adopted. 


Format opening of the Cardiff Waterworks at the Beacons 
was carried out last week by the Corporation. This so far is the end 
of a great undertaking, which under various contractors was 
attended with a great deal of difficulty and loss, until the Corpora- 
tion took charge. Mr, Williams, chief engineer, and Mr. Horton, 
resident, merit all eulogy. A watershed has been secured which 
will supply all probable developments and increase at Cardiff. In 
about six years it is estimated ground will again be broken for an 
additional reservoir, 


Tae Town Council of Glasgow recently advertised for 
tenders for a quantity a castiron pipes of different s'zes, The 
tenders were opened this week, when it was found that an 
American firm has offered to supply the large class of pipes at a 
rate which is £1 per ton under the lowest local offerer, and that 
including freight, The saving on the contract would be from £800 
to £900. The Committee of the Council entrusted with the matter 
is disposed to accept the offer, but before doing so decided to make 
some necessary inquiries, 


It is stated in a recent consular report there appear to 
be no pruning implements of Eaglish manufacture in the Cali- 
fornia market, although the large amount of orchards would scem 
an inducement to make a venture in this line. Thousands of pairs 
of et shears alone must be sold annually, the demand being 
supplied by America, France, and Germany. If an English pair 
of shears made of the best Sheffield steel of sterling quality and 
thoroughly ‘‘ practical pattern” were offered at the same or nearly 
the same price, the demand would be good, and the market in this 
respect might be captured and held. 


Tue Highways Committee of the Mile End Vestry 
recently forwarded a letter to the London County Council on ths 








at the end of the experiment. e boring has been deepened, 
for the purpose of penetrating farther into the bed, and has now 
reached a depth of 450 metres, The pump has not, however, 
since been adjusted ; it is, therefore, unknown if the extra depth 
will exercise any influence on the output, Another well is being 
sunk toa depth of 100 metres on the north-west of the first one, 


Accorp1ne to the returns of Lloyd’s Register for 1896 
of vessels totally lost, condemned, &c., t as the absolate 
annual loss of vessels belonging to the United Kingdom appears to 
be, it is seen to form a very moderate percentage of the mercantile 
marine of the country, and to compare favourably with the losses 
sustained by other leading maritime countries, The merchant 
navies which exceed a total of 1,000,000 tons are those of the 
United Kingdom, the British Colonies, the United States of 
America, France, Germany, and Norway. Of these countries, the 
United Kingdom shows the smallest percentage of loss, viz, 
2°65 per cent. of the vessels and 2°3 per cent. of the tonnage 
owned ; Germany follows with 3°3 per cent. of vessels and 2°4 per 
cent. of tonnage ; and Norway is the highest with 6°3 per cent, 
of vessels and 6 ‘2 per cent. of tonnage. 


A CONVENIENT method of ascertaining the tendency of 
oils to “gum,” owing to the absorption of oxygen—a defect 
common in animal and vegetable oils—is to place equal quantities 
of the oils to be compared simultaneously on an inclined sheet of 
lass or similar surface. In this way it will soon be apparent 
that the oil which absorbs the greatest quantity of oxygen will b2- 
come the most ‘‘ my.” Although efficient, this method has been 
found too slow for many purposes, In Bach’s method the oxygen 
is caused to act on the oil under the dual influence of heat and 
pressure in sealed tubes, and the oxygen taken up may be direct] 
measured, The results obtained in this way on a number of well- 
known lubricants are given in the following table, which is taken 
from a paper read some time ago by Mr, Alex, E, Tacker, F.I.C., 
of Birmingham :— 


o spaete e 
me grain. .C. 
Valve oil Sh iiee “sal Ric waste ne a Eee 6°10 
eS ee ee re ee 6°45 
Russian mineral oil .. .. ve, hha ke ee. o'7 
Lubricating oil, 8.G. 0°877 te get ee ee Ree ee 0°70 
eg | eer y ee ar 4°80 
Re-distillea resin oil, V.G.0°963 .. .. 22 1. .. os 76°80 
SIU .s cing ce: dae om} )-aie: \ he pen ee c eek ce 
Olive oil .. 144 00 
‘00 


Ra) 





peoil .. .. . 166° 
Cotton seed oil 111°00 





q tion of the construction of a tunnel between Ratcliff and 
stherhithe for the convenience of traffic, The clerk to the 
Council *as sent the following reply :—‘‘I have laid before the 
Bridge aittee your letter of the 18th inst. with reference to 
the Council forming a communication between Ratcliff and 
Rotherhithe, and in reply I am directed to inform you that the 
matter is now engaging the serious consideration of the com- 
mittee, a.u they hope shortly to lay a scheme before the Council 
for adoption.” 


Tue North German Lloyd Company’s twin-screw 
express steamer Kaiser Friedrich was successfully lannched from 
Messrs, Schichau’s dockyard on Tuesday afternoon in the presence 
of 10,000 spectators. The dimensions of this steamer are rather 
smaller than those of the Kaiser Wilhelm der Grosse, but as 
regards speed and sea-going qualities she is expected to quite 
equal the Stettin-built vessel. The Kaiser Friedrich is in 
length over all, 64ft, in breadth, and has a depth of 41ft. from 
the keel to the side of the upper deck ; her pc tonnage i3 
12,000, and her displacement when laden toa draught of 28ft. 
will be 17,000 tons. She has a double bottom running from end to 
end, and is divided by seventeen water-tight bulkheads—of which 
fifteen reach to the upper deck and two to the main deck—into 
eighteen water-tight compartments, so that three adjoining com- 
partments could be filled without the ship being endangered. 


Earty in the new year there will be commenced the 
work of cutting the new canal between Kirk Bromwith and Syke- 
house. ‘This will connect the Sheffield and South Yorkshire 
Navigation and the Goole and Knottingley Canal with the Aire 
and Calder Navigation, The Act of Parliament authorising the 
construction of the 54 miles of canal was obtained in 1891, and 
the terms of the undertaking were that the Aire and Calder 
Company should construct the canal, and the cost would be borne 
equally between the two companies, The fall between the two 
navigations is 4ft,, and this is to be overcome by the construction 
of a lock near the Sykehouse end. ‘The canal will cross both the 
rivers Don and Went, which will lessen the distance from Sheffield 
to the sea by several miles, and will afford other advantages over 
the Keadby route as larger vessels trade to Goole, and the goods 
can be loaded there instead of proceeding to Hull, South York- 
shire coal will also be shipped from Goole by the introduction to 
the Sheffield Canal of the system of compartment boats, similar to 
those in use on the Aire and Calder. Taese boats are loaded at 
the pits, and then conveyed by steam tugs to Goole, where they 
are bodily emptied into the ships’ holds by hydraulic hoists, thus 
greatly facilitating the loading, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of a 8 con ications 





*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 


O. B. awp Co. (London).—An American book on the subject is, we 
believe, published. Write to Chapman and Hall for a catalogue of 
their scientific works. 

C. C. (Penge).—We are obliged by your letter, but inasmuch as you give 
no particulars of the speed, does not s scientific interest. 
Judging by our own experience, the sone wan about fifty miles an 

our. 

L. D. (Rotterdam).—The English Government has not offered a prize of 
£50,000 or any other sum for the invention of per; motion. That 
such an offer has been made is an old delusion, as has been stated a 
hundred times in technical journals, 

J. G. (Manchester).—If you —_* Messrs. Fletcher, Russell, and Co., 
Warrington, they may be able supply the information you os 
Failing this, write to us again. If you refer to producer gas, te to 
Mr. Thwaite, 29, Great George-street, Westminster. 

Cest1t.—The proper speed for a boring tool is about Sin. to 85in. a 
minute. e er the iron the slower the cut. How long it will 
take you to bore your cylinder depends mainly on the man boring. 
For the first cut you ought to get four cuts to the inch. 

Rotary.—The only engines made of such power belong to the turbine 
class. The best known are Parson’s and the Laval. Neither of them 
is reversible in the ordinary sense, They are made reversible by 
duplicating certain parts. The former is made by the Parsons Steam 
Turbine Co., Newcastle-on-Tyne ; for the latter apply to Messrs. Geo. 
Thomas and Co., 72a, D gate, Manchest See for further details, 
Tue Enorneer, October 11th, 1895. 

J. J. K. (Liverpool).—Purified petroleum, of the various brands used for 
lighting purposes, is not used as fuel because it would be far too 
costly. In Russia, crude oil just as it comes from the wells is used 
both on the railways and the steamers in the region of the ian 


An oil tank English steamer was fitted some time ago to burn 





Sea. 
crude oil, but we have not heard anything about her for a long time, 
and we assume that the experiment was not successful. Astaki is 
used by Mr. Holden on the Great Eastern Railway ; see our impression 
for September 17th. As to cost, you may take it that one ton of 
astaki will make as much steam as 1°6 tons of coal. The cost of 
— varies with the demand. The lowest price is about 1d. per 
galion. 


INQUIRIES. 


“ STEELITE” FIRE-BARS. 

Sir,—I should be much obliged if par eae py ay would give me 
maker's name of ‘' Steelite ” Fire-bars. e bars are in one length, heavy 
and corrugated. 

October Ist. J. A. 





HOLLOW WARE MACHINERY. 

Sin,—We are asked to obtain information from firms which have 
experience in plant for manufacturing steel or wrought iron enamelled 
and tinned hollow ware, galvanised iron tanks, pails, &c., including 
tools for shearing, punching, stamping, and finishing for market; also 
plant for annealing, tinning, enamelling, and galvanising. 

Makers will oblige by sending their addresses, catalogues, &c., tv the 
undersigned, care of your paper. EXPORTERS. 

London, October 6th. 








MEETINGS NEXT WEEK. 
InsTITUTE OF Marine Encrngers —Monday, October 11th, at 7.30 p.m. 
Paper, ‘“‘ The Turbo-Motor and the Turbinia,’ by the Hon. C. A. Parsons. 
Sourm SrarrorpsmireE InstirvTeE or IrRox anp STEEL WoRKS 
Manacers.—Saturday, October 16th, at 7 p.m., at the Institute, Dudley. 
The President, Mr. J. W. Hall, will deliver an address. 





DEATH. 


On the 2nd inst., at Eastbourne, suddenly, Joun Ricnarp Ratc.irre 
— A.M.LC.E., eldest son of the late Captain Edward Keane, R.N., 
aged 59. 
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PUBLISHER’S NOTICE. 


»* If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenrence, 
y nioeh can be ranalled te obtaining the paper direct from 
Lvs office, 





"," With this week's number is issued as a Supplement a Two-page 
Engraving of Winding Engines for the Ebbw Vale Steel, Iron, 
and Coal (o., Ltd. Every copy as issued by the Publisher in- 
cludes a copy of this Supplement, and subscribers are requested to 


notify the fact should they not receive it, Price 6d, 
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MR. JOHN BURNS AND THE STRIKE. 


Or all the contributors to the literature of the dispute 
between the Amalgamated Engineers and the masters, 
Mr. John Burns has been the most consistently copious. 
It is not easy to understand why he has written long 
letters to The Times. They donot interest the men, and the 
masters appraise them at their value. They can in no con- 
ceivable way, save one, affect the progress of the war. They 
are no doubt intended to impress the public, and promote 
the flow of subscriptions to the funds of the Amalgamated 
Engineers. We are placed, ourselves, in a difficulty in 
dealing with these letters. We are not certain about Mr. 
Burns. Either he regards a strict adherence to truth as 
quite unnecessary, and even out of .place during the 
existing struggle; or he is ignorant, with an ignorance 
which is astounding, of the habits and customs of the 
Amalgamated Engineers. It is right to assume that Mr. 
Burns is, and always has been, consistently truthful to 
the best of his ability. How, then, are we to account for 
his ignorance ? Probably it is due to the circumstance 
that it is many years since Mr. Burns worked in an 
engineer’s shop. By trade he is a fitter. In spite of the 
grinding foot of the capitalist, he has su in raising 
himself to a position which is envied and desired by a 
great many people. But Parliamentary avocations and 
stumping the country have taken up so much of his time 
that he has obviously got out of touch with practical 
trades unionism. If Mr. Burns could have disguised 
himself, and got a job in some considerable establish- 
ment in a town where the union was in force, he would 
have learned much of which he is now ignorant, and he 
would not have made statements which are entirely and 
outrageously contrary to truth. 

We have no intention of following Mr. Burns step by 
step through his lucubrations. It will be enough to direct 
attention to one statement which refers to matters of 
very great importance, and about which no mistakes 
should be made. In the United States every man is left 
free to earn as much money as he can. Mr. Burns 
maintains that in this country the unions only stipulate 
that a minimum wage shall be paid, and that if a man 
is able to get more he may. ‘“ 4 trade unions do in 


Britain,” he writes, “is to establish a minimum wage for 





day labour only, leaving skill of workmen and recognition 
thereof to be a matter of bargain and free play between 
employer and employed, the union not objecting thereto; 
on the contrary, rejoicing thereat and concurring 
therein.” It is a matter of common knowledge that 
however true this may be in theory it is not true in fact, 
and it is with facts alone that we have todo. If it were 
true there would have been no trouble about the 
machines, The union does not leave the skill of the 
workman and its recognition as a matter of bargain 
between master and man. The master holds that a 
certain man is competent to run a machine, but the union 
refuse to permit this. The machine must be run by 
the man selected by the union, or it may stand 
idle. Furthermore, no unionist is permitted to run 
two machines, and so earn more money. In order 
to understand the true position as distinct from the 
theoretical, it is essential that the principle on which a 
trades union works should be fully comprehended. No 
doubt the great body of our readers know all that we are 
about to say very well. Nevertheless it is advisable to 
make a statement which will find its way to those who, 
not being mechanical engineers, yet watch the progress of 
the struggle with no small interest. 

Ostensibly a trades union is a benefit society. It is 
really run on socialist principles; and it is very difficult 
to see how it could be otherwise managed. We place 
on one side for the moment all the notions of pure 
philanthropy which abound in socialist literature. The 
union cares nothing for pure philanthropy; the mem- 
bers unite for, among other purposes, the object of 
averaging the losses of the members. A man not being 
a member of a union, and having saved no money, when 
out of work is destitute. If he is a member of a union 
he can draw on the funds of the union to a certain 
extent. There is always a certain percentage of men 
unemployed “ on benefit.” The percentage is supported 
virtually by the other members who are in receiptof wages. 
Now, it is obvious that the smaller the percentage of 
unemployed the better for the union. We have an 

ogous case presented by a fire insurance company. 
A certain percentage of property is destroyed every year by 
fire. Every insurer helps to pay for the lossincurred by one. 
It is obviously of importance to keep down the per- 
centage of conflagrations. The burned houses stand for 
the men out of work in the union. If the trades unions 
managed their funds properly, fluctuations of consider- 
able amount in the numbers on benefit would be permis- 
sible. But the Amalgamated Engineers, at all events, 
do not so manage their funds. The actuarial basis is quite 
unsound; in a word, the levies are too small. The 
result is, as a natural consequence, that every nerve is 
strained to keep the number of men out of work as low 
as possible. We have here the socialist principle, which 
insists that no man shall do work if it leaves another man 
unemployed. That is to say, there is a certain amount 
of work available ; there are three men ready to do it; it 
can be done by two men. The union says it must not be 
done by two men, all three must do it, and it can be done 
in this way by each man only doing two-thirds of all that 


he could do. The employer, the man finding the capital, 
might agree to this, provided the wages paid to two 
men were divided among the three. But this forms no 


part of the trade union practice. The union insists that 
the capitalist shall pay each ofthe men full wages. That 
is what Mr. Burns really means when he writes about 
minimum wages. The matter lies at the root of the 
present quarrel. Mr. Burns and his fellow leaders should 
know, and doubtless do know very well, that it is the 
operation of this principle that prevents members of the 
Amalgamated Engineers’ Society from running two 
machines at once. Planers and lathes are frequently 
found doing work of such a character that for half an hour 
or an hour together they require no attention whatever. 
In the United States a competent man may, if he likes, 
run just as many machines as the master will entrust 
to his charge, and the man is paid in proportion. If he 
earns two dollars a day running one machine, he will 
earn three dollars a day running two machines. It is 
better for the man and better for the master. But 
Mr. Burns will allow nothing of that kind to take place 
in this country, because the result would probably be 
that the process of weeding would set in, and the per- 
centage of men on benefit would augment. The truth 
which must never be lost sight of is, that itis the interest 
of every member of a trade union to do as little work as 
possible, because in that way the greatest possible 
number of men will at any period find employment. 
Considering what human nature is, it is easy to see that 
friction must continually exist between the men and the 
masters. Indolence and interest pull together in the 
case of the men; and the man who tries to do more than 
his fellows in the shop soon receives an admonition 
which he is not likely to forget. Mr. Burns ought te 
know this. He ought to understand how difficult in 
ractice it is for any unionist to raise himself above his 
ellows. The fact that he does not know it shows how 
incompetent a leader he is, and how valueless are his 
opinions on the questions at issue. 

But the effects of the spurious socialism of the trade 
unions does not end here ; far from it. The men quarrel 
not only with capital, but with each other. To take a 
well-known case, why is it that the fitters and the boiler- 
makers have fought so fiercely as to which should be 
employed in fitting boiler tubes? The boilermakers 
were not aciuated by any belief that the fitters did not 
know how a boiler tube should be expanded in a tube 
plate. They cared nothing about this. They held that 
if a fitter was employed instead of a boilermaker, the 
latter would come on the benefit. The fitters held pre- 
cisely the same views about the boilermakers. The 
plumbers and engineers fought in the same way for weeks 
and weeks on the Tyne. The joiners and ship car- 
penters fought on the Clyde, until cabin fittings were 
imported from Germany. The quarrel was based in each 
case on the theory that there was only a limited supply of 
work, and that it was the duty of each union to keep it 
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all for itself and leave none for anyone else. We have 
used the words spurious socialism. eal socialism, 
chimerical as it is, is based on the broad principle of 
doing by every man as you would that he should do by 
you. But there is nothing of this principle in trade 
unionism. Work is to be found for all, it is true, but not 
for the sake of one, but of many. 

If Mr. Burns will open his eyes he will see that the 
masters are now not fighting the eight hours day alone, 
but the whole policy of the union. He says the masters 
‘“want to smash the union.” We should not be at 
all igs ga if they did. As a matter of fact, however, 
they do not want to smash the union, but they are 
determined that there shall be radical change in its 
policy. This is the reason why they will not consent to 
a conference; there is nothing to confer about. Mr. 
Burns may rest satisfied that, be the length of the day 
what it will, the masters will be really masters in their 
own shops in future. Mr. Burns is loud in his admira- 
tion of American methods. A Yankee once said to us, 
“the English capitalist is slow, but he is dreadful sure.” 
Mr. Burns will we find before many months have 
passed that he has been taken at his word, and that the 
practice of the United States is in full swing in English 
shops. That will be an evil day for a considerable per- 
centage of Amalgamated Engineers. 


LIGHT RAILWAYS. 


THERE are three excellent methods of prefacing a dis- 
cussion upon any given subject—one is by an apology, 
another by a definition, and the third by a positive 
assertion of fact. We choose, for obvious reasons, the 
former; and we trust that our readers, accepting the 
plea, will pardon us for a reiteration of statements 
which we have already so frequently advanced. We 
shall endeavour once more to cover the und. 
Nobody has yet authoritatively defined a light railway. 
Putting aside little estate and plantatton tramways, we 
take it that a light railway, in contradistinction to a 
heavy or main line ¢ of road, is one which at a lesser 
cost of construction will serve the purposes of a given 
unopened district as well as, or, according to its advocates, 
better than its rival ; and we propose to inquire into this 
saving of expense so confidently alleged. 

A railway may be built in many ways; it may be 
standard or broad gauge, narrow gauge, equipped with 
light rails, constructed with good curves and ients, or 
the reverse. We shall leave out of consideration the ex- 
penditure entailed by signalling, more or less elaborate 
stations, and the more onerous requirements of the Board 
of Trade, which are, in the case of light railways com- 
monly so-called, very properly relaxed. The problem 
really resolves itself, like the majority of problems, into 
a question of expediency—is it better to build a given 
railway on a standard or the narrow gauge, the rails, 
sleepers, quality of ballast and fastenings, &c., being alike 
in both ? and into a question of fact. If the railway be of 
narrow gauge, and equipped with a lighter—and there- 
fore worse—type of permanent way, will the saving plus 
the drawbacks balance the advantages to be derived from 
the wider gauge ? 

In either case we start with the statement, which no- 
body at all acquainted with railway work will deny, that 
the more money spent upon the road, gua road, the 
better; the advantage will extend through nearly every 
department of the concern, as a commercial undertaking. 
Our readers will please note the latter expression; 
enthusiasm often fails to remember that philanthropy 
has not entered to any appreciable extent into the con- 
struction of railways. The money has to be found; and 
it cannot be found unless prospects of a commercial 
return be visible. Even the recent Light Railways Act 
has not exercised any magic spell upon capital. Capital 
does not seem to care as much for the benefit of farmers 
as for the possible dividends to accrue to itself from the 
creation of city tramways under the powers of the Act. 
Indeed, it might fairly be argued that if the prospects of 
traffic are so slight as to make the success of an enter- 
prise dependent upon whether it be constructed as a good 
standard gauge branch, or as a cheap narrow-gauge 
tramway, capital will usually leave such an enterprise 
severely alone. Is not this obvious, from the recent 
grant of public money ? 

To resume. The gauges being dissimilar, and the per- 
manent way the same, the items of variation in cost are 
two—namely, the cost of the sleepers, which is trivial as 
regards the extra capitalisation so caused, and the cost of 
the earthworks. ere will be a saving in the latter 
item—not great, but still a saving, if the curves and 
gradients are bad. If they are not bad, then the earth- 
works of the two lines, broad and narrow, will differ in 
cost by the cost of the extra land due to the surface 
widths of the lines. Let any practical civil engineer, 
knowing as his experience must have taught him, that 
severance, not — of land, is what runs up the bill, 
do as we have done. Let him take a section extending 
over twenty miles of av country, and get out the 
earthwork and land required for the two lines, one of 
4ft. 8hin., the other of, say, 2ft. 6in. It is nothing short 
of silly to allude to large savings to be gained by reducin 
the gauge, without a trustworthy test of this kind; an 
the allusion will not be repeated after the test. Now, 
we anticipate some of our readers in an objection. The 
advocates of the narrow gauge will say, as they invariably 
have said, that a narrow-gauge line can more closely 
follow the contour of the country than the broad; thatis 
tantamount to saying that an engine on a narrow gauge 
may traverse curves and gradients due to the absence of 
earthworks with facility, while the broad-gauge engine 
cannot do so. Why do people say this? Is itnot because 
they see our broad-gauge lines laid out in early days 
almost free from sharp curves and steep bank, while 
they also see some little narrow-gauge tracks laid out in 
modern times almost free from straight and level—a 
rather a posteriori argument ? Whatever its origin, thi 
argument thus adduced is an utter fallacy. We have in 
our mind’s eye at the present moment two “ light rail- 
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ways” in Ireland. They are laid upon the public roads, 
so that considerations of land and earthworks are elimi- 
nated; and the costs having differed only in the items of 
sleepers and ballast, both being laid with 501b. rails and 
similar fastenings, fish-plates, &c., we are able to set off 
the relative workability, if the word may pass, of curves 
and gradients according as they occur with a gauge of 
8ft., or with one of 5ft. 38in. To be precisely accurate, 
5ft. 2;5,in. One road is just double the length of the 
other. The engines are similar in everything except 
weight, the heaviest on the narrow gauge being 12 tons, 
and on the broad gauge 27 tons, both weights given for 
the engines when alive. The cost of fuel, oil, and water 

: train mile is almost identical in both cases; and, 
fnally, strange to say, the curves and gradients upon the 
broad-gauge line are pony. ang: | more severe than 
upon the narrow. We can show plans and sections to 
prove it. As an example, we may say that while upon 
the latter road the worst curve is of three chains radius, 
on the former curves of 100ft. are numerous. On the 
latter the worst gradient is a short piece of 1 in 22; on 
the former 1 in 20 occurs every half mile or so, while 
there is one bank of nearly two miles in length over 
which the gradient ranges from 1 in 18 to 1 in 30, and 
the whole distance is composed of reverse curves varying 
from two to five chains radius. Indeed, we may say that 
the first man who in 1886 took an engine over this piece 
of line—he was an English driver—declined to do so 
again, and returned to these shores forthwith. We 
have this as an actual fact, vouched for by the 
engineer of the road. En passant, no trouble has 
since been experienced in working, at all events. 
We assert that there is no reason why similar 
curves and gradients cannot be worked, with proper 
stock, on either gauge, and to persist in denying this fact 
simply argues lack of full knowledge of the subject. 
This being so, the only gain to be effected by the narrow- 
gauge line seems to us to lie in cheapening its permanent 
way, and of course thus reducingits capacity. Ifa cheap 
railway is laid down because a district with little traffic is 

r, and cannot afford a better, the people of that 
vistriot certainly cannot afford high rates, high fares, or 
heavy costs of transhipment. It may be argued that a 
small capital may earn a dividend with small fares. We 
in reply point out that small capital expenditure must 
inevitably lead to high working expenses. It will cost 
the same to haul a given load a given distance at a given 
speed, be the gauge what it may; and we think there can 
be little real doubt that the extra outlay on a good road, 
of a gauge to be worked by a parent line, involving no 
transhipment, no special works and tools for repairs to 
stock, and less expenditure to keep its permanent way in 
order, and thus reduce the item of repairs to rolling stock 
and the coal bill, must be money well spent. It rests 
with the advocates of the narrow gauge to prove the 
reverse. 

There can be no finality in a battle of gauges; every- 
thing depends on what the light railway has to do. If it 
has merely to convey a few tons of goods daily to or from 
the nearest main line station, then a traction engine will 
be probably the best investment. If it has to open upa 
rural district and connect half a dozen villages, then a 
road railway, a steam or electric tramway, will probably 
be the proper solution. But if there is any traffic to 
foster, then a branch from the nearest main line is the 
legitimate outcome. For our part, we cannot for the life 
of us see that a small and not over-rich locality can be 
greatly improved by a light railway. Give it a steam 
tramway, by all means; but do not compare that with a 
railway, do not seek todeduce that a good port must be 
cheaply made because its gauge is narrow, or thata rail- 
way properly so called can derive from a decrease in its 
gauge a reduction of cost so considerable as to render it 
waste of time to consider a wider one. A “rail way” 
can be built alongside a public road, of broad or narrow 
gauge, with 50 Ib. rails, for about £1400 per mile, on 
which quite heavy engines can run at thirty miles per 
hour if necessary, though now confined to twelve, and can 
haul both goods and passengers very comfortably. Such 
a line will be an par aor tramway, but it will not be a 
railway, light or heavy. It will not often, we think, pay 
to lay a pair of rails across the country as close together 
as may be, and in the cheapest possible manner; and if 
this is what the term light railways means, we can 
readily understand their absence in this country. 

A little more time will show whether we are wrong in 
our estimate of the value of such lines. When the million 
sterling at present available has been expended, we shall 
be in & position to criticise the outcome. 


MACHINE TOOLS, 


Ong of the most important outcomes of the present 
dispute in the engineering trade will be, it is generally 
admitted, the development of machine tools in this 
country. We believe that already not a few firms have 
under contemplation the design and erection of automatic 
machinery for doing work which is now done mainly by 
hand. The anticipated result is that, in place of the 
arrangement which now very generally obtains of one 
workman one tool, one man will, as in America, be able 
to attend to several tools at once. The innovation will, 
of course, be opposed tooth and nail by the trades unions, 
if there is any fight left in them. They have insisted on 
the one-man-one-job arrangement, and as they have had 
the power to enforce; or the masters have had the com- 
placency to grant the demand, few attempts have been 
made in this country to bring the automatic tool to any- 
thing like the perfection that it has attained in the 
United States notably, and in Germany to a rather less 
degree. There can be absolutely no question as to the 
ability of our mechanicians to invent and make the 
machines as:soon as the restrictions on their use are 
removed. Let anyone who doubts it consider for a 
moment the automatic machinery of other classes whose 
has been in England. Consider only the 
wonderful machinery of our cotton mills or of our print- 
ing establishments. Could not the engineers who have 
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created and designed such highly automati 
as this produce, if necessary, Bes wish Pr 
present far less complicated problems? It is un ae 
ably true that there are in this country han Wor te 
factories into which mechanical methods, one foe 
imagine, might be introduced with advan ™ 
manufacture of steel pens may be instanced, At Bi, 
mingham the work is almost entirely done b girls > 
old pattern screw stamping presses. It has been pes: 
that this class of work cannot be done automatical} 
The statement is hardly credible. The fact ig in di 
likelihood that the effect of throwing a large number of 
persons out of employment is contemplated with dislike 
The existence, therefore, of a few cases of this kind in 
degree disproves the ability of the Englishman to invent 
the machinery required. 

The use of the machine tool in America is entire) 
unrestricted. The development of it has, therefore 
made great strides. The smpestation of American tools 
into this country need not, however, be regarded with 
the slightest uneasiness. We have not the least hesita. 
tion in saying that many English firms can and yjjj 
produce tools as good as those now being imported 
The American tool is not entirely adapted to English 
work, and in certain respects is distasteful to the British 
workmen. It would not be easy to say why in all cases 
The matter is one of taste, just as a Scotchman blows 
his bagpipes with his mouth whilst an Irishman blows 
his with his elbow. Equally attractive music is to be 
got out of both, but heredity prejudices each nation jn 
favour of a particular type. In other cases it is per. 
fectly easy to account for the Englishman’s dislike. One 
or two of these reasons we may point out. A noticeable 
feature of American tools is the shortness of crank 
handles or their replacement by little wheels. We do 
not question that the American arrangement is designed 
to give the same power approximately as the English 
device. To the English mind, however, it doeg 
not give the same sense of power and security, 
Moreover, the control is unquestionably less complete, 
and the labour is rather increased if anything, 
Not long ago we saw a large American lathe by a well. 
known firm at work. It was in many respects an 
excellent tool. The foreman in charge of it said he 
believed it was a good machine, but nevertheless he did 
not like it, and never felt quite at home with it. One of 
his chief objections was that whereas he was accustomed 
to a long rack handle always well within reach of hand or 
toe, and having a good, steady working leverage, the tool 
under discussion had quite a short counterbalanced 
handle, and not only needed many rotations to run the 
slide rest back, but, as we have said, left the operator 
without the sense of the power of controlling his 
machine. There are other points, too, which a 
cursory examination reveals, The most potent is the 
use of a simple instead of a compound rest on lathes 
fitted with taper gear. Practically all English lathes 
have two hand screws on the rest, agen motions 
normally at right angles, one parallel with and the other 
perpendicular to the lathe centres. The American, how- 
ever, uses the latter only. Now in English shops the 
former gear is used universally for adjusting the cut 
when facing, and the absence of it is consequently 
embarrassing. The American does the same thing by 
clamping down the lead nut and turning the leadin 
screw by hand. We do not doubt that very good wor 
can be done in this way—our cousins are excellent 
mechanics—but it does not strike one as being so con- 
venient as the method to which we are accustomed, and 
from which we shall not depart readily. Other points in 
which American and English practices differ will occur 
to users and makers of machine tools. We think most 
of our readers will agree with us that the Englishman 
prefers an English-made tool. 

We are none the less perfectly ready to admit that 
American tools are in many respects ingeniously devised 
and excellently constructed. Makers in this country 
have much to learn from them; that they will learn 
much and turn their knowledge to good account we do 
not doubt for a moment. In ing his designs the 
Englishman will find that the American practice is un- 
suitable in several respects. It must not be forgotten 
that American cast iron is a far softer material than 
ours. Higher speeds and greater feeds can, in conse- 
quence, be used than are ever colenes here. The very 
same fact renders alteration in the design of the main 
castings of a machine necessary. Besides these vital 
points there are less important details which need 
observance if outrage is not to be done to the conserva- 
tism of English engineersand mechanics. On the whole, 
therefore, a slavish copy of American tools is as little 
likely to make much progress in this country as the 
original tools themselves. We want automatic machine 
tools, but we want them stamped with our own and not 
American characteristics. 

In conclusion, it is worth considering for a moment 
what the term “ automatic,” as applied to machine tools, 
is meant to imply. It certainly does not mean that all 
responsibility is removed from the workman ; although 
having set his machine going, it relieves him of the neces- 
sity of watching it continuously, and therefore puts it 
into his power to attend to several tools at once. Very 
few machines indeed are automatic to the extent of 
making any important alteration without the intervention 
of the workman. The most escential and the easiest 
thing for a machine to do is to throw itself out of gear when 
a certain amount of work has been completed. we 
mere fact that a machine will do this—an action whic 
can be accomplished by the simplest mechanism—makes 
it at once possible for one man to attend to seve 
machines; furthermore, it relieves the foreman of anxiety 
in those cases where an indifferent workman has to — 
to one, or perhaps two, large slowly-acting machines. | a 
is surprising that a simple automatic action of the kin 
is not more largely employed. To go to the other ex: 
treme, an automatic gear, which is needed in many 
establishments, but which presents many difficulties, 18 
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an automatic speed regulator—a device, for example, 
which would allow a machine to make part of its stroke 
or revolution at one speed and complete it at another. 
Perhaps the increased use of electricity for machine shop 
works may render this possible. 


The whole duty of an automatic machine is really not 
to render the presence of an operator unnecessary, but to 
facilitate and control his work so that he is able to 


mount and dismount it rapidly without loss of accuracy. 
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BRITISH STEAMSHIPS SOLD TO FOREIGNERS. 


THE official returns of the Rogistrar-General of Shipping 


have been published. In the last month reported 
we so’d to foreigners five steel steamers of 8179 tons, 


including, a little steamer of some 23 tons, sold to 


the United States, evidently from its build a yacht. There 
were also sold in the same month twelve iron steamers, 
Sweden and Norway taking half of the total. One of these 
sold is the Killingworth, of West Hartlepool, an early collier 
dating back to 1855; but most of the steamers sold are of 
more recent date, and vary from 1000 tons to about 3000 
tons. In addition to the steamers just named a number of 
steel and wooden sailing vesse!s were also sold in the same 
month, so that in that period there were removed from the 
British registers no fewer than thirty-two vessels. The fact 
that all but five of these are iron or steel built indicates 
approximately the class of vessel that is sought. It is not to 
be regretted in one way that our merchant shipping is being 
kept efficient by the removal of the older vessels from the 
registers ; but it must be remembered that the removals 
are made in order that the steamers so sold may be used in 
competition with our own fleets. We purchased in the same 
month one iron steamer from Greece, but it was a vessel built 
at Southampton, which had been sold by us to Greece; so 
that there is nothing to set against the sales by us of o'd 
British vessels. It is quite trae that we build steamers in 
ordinary times to an extent that is more than sufficient to 
keep our mercantile navy efficient in spite of the losses both 
at sea and by sale. And there is the further fact to be borne 
in mind, that the steamers with which we replace these older 
vessels are more economical in their working in many ways. 
The sizes of the ocean steamers are larger, their types are im- 
proved, and are better fitted for the trades they are designed 
to serve; they are worked with a smaller number of sea- 
men, and there is a very great economy in the consumption 
of fuel for the work that is done. But it is to be regretted 
that in the international competition on the seas 
there should be so much of the work done against us 
by vessels that have been sold from our fleets, partly because 
of the difficulty that the owners have to work them at a 
profit, owing to the stringent regulations that apply to British 
steamers but not to the same vessels when sold to foreign 
companies. 


THE TIPTON ENGINEERING SCHEME. 


Tue South Staffordshire Mines Drainage Commission 
in the course of its experience has had engineering problems 
to solve of no ordinary difficulty, and the manner in which 
of late years it has, with the assistance of successive Acts of 
Parliament, met its responsibilities and grappled with almost 
unique obstacles, in the interests of the South Staffordshire 
coalfield, cannot fail to have awakened the admiration of 
engineers throughout the kingdom. In the chief portion of 
the area over which the Commissioners have control no 
fewer than 23} tons of water have still to be raised for every 
ton of mineral brought to the surface. The gigantic total of 
17,000,000 tons of water had to be raised in the Tipton 
district last year in order to obtain not quite 600,000 tons 
of mineral, yet the cost of the water raised by the Com- 
missioners’ engines has been decimal twenty-one of a penny, 
or less than a farthing per ton of mineral raised. A striking 
commentary upon the utility of adopting the most up-to-date 
machinery is the circumstance that the cost of pumping has 
increased 21 per cent., although the water to be dealt with by 
the Commissioners’ engines has only increased 10} per cent , 
it being explained that when the necessity arises for the 
employment of the expensive and non-economical auxiliary 
engines, the cost of pumping increases at a rate altogether 
out of proportion to the extra water pumped. The acknow- 
ledged capabilities of the Commission will, it seems likely, be 
still further tested, for a hitch has arisen in the carrying 
out of the £100,000 Tipton engineering scheme. At the 
annual meeting this week the engineer to the Tipton district, 
who is also the general manager and secretary, Mr. Edmund 
Howl, had to report that efforts to get communication 
between the partially made new level and the Bilston pound 
had been unsuccessful owing to the consolidation which has 
taken place in the lower measures during the twenty years’ 
inactivity of the mines, The meeting confirmed their previous 
instructions to suspend all other operations except the driving 
of the level to Moxley; and if it is found on reaching that 
pit that the pound cannot be properly communicated with, 
so as to drain the surrounding mines, it will be necessary 
entirely to re-model the present engineering scheme. The 
difficulties which have occurred reflect no discredit upon 
those responsible for the scheme, for they could not have been 
foreseen or guarded against; and we have sufficient faith in 
the engineering capabilities of the Commission to believe that 
success, even if delayed, will ultimately crown these persistent 
and commendable efforts. Should the present policy have 
entirely to be abandoned, the alternative suggested at the 
annua! meeting on Wednesday, and which probably would 
be carried into effect, is the provision of main waterways in 
the Tipton district, leaving the work of connections to the 
colliery proprietors. 


CLYDE SHIPBUILDING. 


THE output of new shipping on the Clyde during September 
is, as might have been expected, unusually meagre, being 
represented by nine vessels of slightly over 14,000 tons gross, 
equivalent to only one-half of what has been the average 
output for September since 1890. By some local newspapers 
the output is given out as being under 7000 tons, and, 
founding upon this, some reports have got about that are 
very alarmist in character, so far as concerns the workmen. 
The cessation of launches does not indicate the cessation of 
work altogether, but rather the prudence with which builders 
are leaving vessels on the stocks, in all the glory maybe of 
their coat of paint, and concentrating their efforts 


on others which are still some way from the launching stage. 
That there is work at all going on in many of the yards is 
due to a praiseworthy effort to keep things moving on as much 
for their workmen’s sake as anything, in the optimistic 


meen 


soon be adjusted. With the passing of week after week, how- 
ever, and no settlement—not even a conference—in prospect, 
it is not to be wondered at that many builders actually 
contemplate closing altogether. Despite this, however, new 
orders are not so scarce as might have been expected, con- 
tracts having been booked during the month amounting to 
about 20,000 tons gross. Amongst the orders are twosteamers 
of about 4000 tons each, to be built by Messrs. Caird and 
Co., Greenock, for the West Indian and Pacific Steamship 
Company, Liverpool; two steamers each of 3000 tons 
capacity, by Messrs. Duncan and Co., Port Glasgow, for 
owners not named; a steamer of about 6400 tons gross, by 
Messrs. Connell and Co., Whiteinch, for the Atlantic trade of 
Messrs. Johnston and Co., Liverpool; a steamer of 3800 tons, 
also by Messrs. Connell and Co., for Messrs. J. Gardner and 
Co., Glasgow; a steamer of 700 tons grcss, by Messrs 
Murdoch and Murray, Port Glasgow, for Finland owners ; 
also several steam yachts and trawlers. The total output on 
the Clyde for the nine months of the per is about 208,000 
tons—on the whole an average figure; but whether the three 
months to run may augment it to any proportionate extent 
seems at the moment extremely doubtful. 








THE STRIKE AND LOOK-OUT. 


Srnce the last issue of Toe Encinrer the Birmingham 
district has leapt suddenly into prominence in connection 
with the engineering struggle, and has assumed an import- 
ance at no time previously promised in the course of the 
dispute. It almost seems as though the Birmingham district 
may now become, after all, the last rallying ground in the 
bitter strife. The Birmingham engineering workshops have 
not up to the present been at all disturbed by the dispute. 
Work bas gone on as usual in practically every establishment, 
no notices having keen served either by masters or men. 
Now, however, it seems that all this may be suddenly changed. 
The Employers’ Federation are making a new and determined 
attempt to obtain support from the local firms, and the position 
this week may almost be described as an assault bythe Federa- 
tion upon the Birmingham shops. Led by Messrs. Tangyes 
Limited, of the Cornwall Works—or, more correctly speaking, 
affected by Messrs. Tangyes’ influence—the mester engineers 
have, we learn from our Birmingham correspondent, so far 
declined to join the Federated body, and a good deal of dis- 
satisfaction in official Federation quarters has been the 
result. The position of Messrs. Tangyesin the matter was 
clearly explained in an interview with them which THE 
ENGINEER published in its issue of August 20th, when the 
firm laid down that it had hitherto been the historic policy of 
the Cornwall Works never to join associations of masters, but 
to deal independently with their own workmen, and that they 
saw no reason to depart from such policy on the present 
occasion. To that position Messrs. Tangyes still adhere. Find- 
ing the firm not to be moved, the Federation are taking other 
steps to tryand bring Birmingham master engineers within the 
scope of their operations. The Executive Committee of the 
Federation, for the second time in the course of the present dis- 
pute, selected Birmingham as the rendezvous of an important 
meeting of the Committee on Friday last week. Colonel Dyer 
presided over the meeting which was held at the Grand Hotel, 
and the other members present numbered about half a dozen. 
The proceedings, which lasted for a couple of hours, were 
private, but our Birmingham correspondent understands 
that among the subjects discussed was the invitation of Mr. 
Ritchie, President of the Board of Trade, to a conference, and 
also the very important point as to whether the members of 
the Federation should pay a union rate of wages to men who 
belonged to the union, but whose ability did not justify the 
rate of wage they claimed. As regards Mr. Ritchie's offered 
intervention, he says, ‘‘I understand that the executive 
were opposed to the idea, and decided that for the present 
nothing should be done in the matter, considering that the 
time is not yet opportune for any sort of a settlement. It is 
considered that the Amalgamated Society must manifest a 
very different spirit to that which they are still displaying, 
and must withdraw the metropolitan notices, before it is 
possible to arrange any basis of useful conference.” 

Later in the day the members of the executive met repre- 
sentatives of a number of Birmingham and district engi- 
neering firms, who had been invited by circular to confer 
with them as to the advisability of strengthening the hands 
of the Federation by joining the organisation. Very strong 
pressure had during the week been brought to bear upon the 
firms in the district with a view to receiving their adhesion. 
Representatives of about forty firms attended, but there 
were some conspicuous absentees, notably Messrs. Tangyes, 
who emphasise that they and their employés are on good 
terms, and that they have no wish to be involved in the 
dispute. The employés of Kynochs and the King’s Norton 
Metal Company are already working under the eight hours 
system. Like the prior meeting of the executive proper, 
no reporters were admitted, but it is believed that, on alf 
of the Federation, emphasis was laid upon the importance of 
cohesion among the employers in what has recently been 
declared to be a struggle “ to the bitter end.’ It was urged 
that if the employers in the country generally had to give 
way, the men in Birmingham would at once demand similar 
concessions, and that the only way in which the employers 
could secure freedom to manage their own business was to 
stand by the Federation. The point was pressed that whether 
the Birmingham firms wish tc involve themselves in the dis- 
pute or not, they are Paying wages out of which their workmen 
are contributing to the strike funds. It was suggested that, 
without pledging themselves to a lock-out, the local firms 
might form themselves into an association which might be 
affiliated to the Federation. About half-a-dozen of the Bir- 
mingham firms showed themselves favourable to this proposal. 
After two hours’ discussion the Conference partly broke up, 
but about ten or a dozen remained behind after the repre- 
sentatives of the Federation had left to talk on the desir- 
ability of forming a local association. No definite conclusion, 
however, was come to, the general opinion being that a 
decision should be postponed until a thoroughly representa- 
tive gathering of employers could be convened, which further 
meeting is likely to be held before long. Our correspondent 
understands that the great value to the Federation of the 
moral support of such an important engineering district as 
Birmingham is one of the reasons that makes the executive 
so persistent in their efforts to obtain the adhesion of the 
Birmingham employers. There are about 2300 members of 
the Amalgamated Society of Engineers in Birmingham, but 
one-third of them are engaged as toolmakers, and 300 or 400 
find employment in connection with the cycle trade. The 





Birmingham and district would be some 6000, 
ulres verification. ss but this figure 
ntil quite recently, expectations, we learn { 

Staffordshire, had been generally entertained ‘tana 
district would remain unaffected by the dispute in om 
engineering trade, but these hopes have this week been dis. 
pellsd. Three firms of engineers in the Potteries have Posted 
notices stating that 25 per cent. of their union employég wil] 
be locked out at the end of this week. The threo firms ; 

uestion are Messrs. Kerr, Stuart, and Co., Great Ventas. 

essrs. Renshaw and Co., Cliffe Vale, Shelton; and Maa 
Billington and Newton, brassfounders, Longport, Burslem 
The notices have come as a great surprise to the workmen, 
and are the result of the firms named having been induced 
to join the Employers’ Federation. It is not at present 
exactly known how many men will be affected, but Messrs 
Kerr, Stuart, and Co. employ about 800. The Potteries 
branch of the A: ated Society of Engineers, actin 
also in conjunction with the Steam Engine Makers 
Society, have resolved that, as regards Messrs, Kerr's 
notices, the remaining 75 per cent. of the operatives, so fay 
as they are members of the Amalgamated Society, shall 
give notices in support of the locked-out men, and it has also 
been resolved that all shop foremen shall likewise give noticg 
It is said that a large majority of non-union hands, of whom 
there are considerable numbers in the district, will join the 
strikers, The Amalgamated Society has not yet taken action 
as regards the handing in of strike notices at the other works 
where lock-out notices have been posted. At the beginning 
of this week some thirty-eight men, working on some new 
schools in course of erection by the Tamworth School Board 
quitted work owing to the presence of two workmen—engineers 
—who, it is suggested, are ‘‘ non-unionists.” The architects 
are a Leicester firm, and the men in question are employed 
by Messrs. Ashwell and Nesbitt, engineers, whose other men 
are now out on strike. The men had been at work a week 
and it was suggested to the contractor that unless they 
ceased a strike of all unionists in the building trade would 
take place. 

“A more important point is the statement that the pressure 
which is being brought to bear upon the local tirms by the 
Federation is taking the form of a partial boycott. ‘It is 
asserted that two or three of the largest firms in the district, 
which for some time past have been in the habit of executing 
sub-contracts for firms in the Federation, have recently had 
important orders countermanded, —* their refusing to 
join. This report must not, however, be supposed to have 
any authority. Our correspondent has so far been unable to 
discover any case of boycotting of this description, although, 
favouring the secrecy which was one of the conditions of the 
Federation meeting in Birmingham last week, some of the 
leading engineering firms decline to give any information on 
the subject either pro or con. The Birmingham Trades 
Council have this week resolved to make an appeal to all tho 
societies affiliated with the Council for fixed weekly contri- 
butions in aid of the strike funds of the Amalgamated 
Society of Engineers.” 


At Sheffield, writes our correspondent, there has been no 
fresh development during the week. The Federated Em- 
ployers have steadily pursued their policy of importing hands 
from a distance, and a considerable number of workmen 
has been obtained through the Free Labour Association. 
A party of these, escorted by mounted police, were taken to 
the works of Messrs. Vickers, Sons, and Maxim, and Messrs. 
Thomas Firth and Sons. The men being met at the station, 
conveyed in cabs, and guarded by the mounted constables, 
were not easily molested by the pickets. The firms are 
adopting the policy of housing and feeding the men on the 
works, so that they are not ‘‘ approached” by the out-of- 
works hanging about the streets for that purpose. The em- 
ployers state that their position is improving every day, and 
they are confident they can hold their own with the workers 
they have now in the different departments. Five of the 
pickets have been summoned before the magistrates, who 
adjourned the cases to another day for trial by the 
stipendiary. 





Early on in the present dispute, Colonel Dyer, the chairman 
of the Manchester branch, and president of the General 
Engineering Employers’ Federation, predicted that should 
the lock-out and strike continue over any extended period, it 
would in all probability draw in engineering firms all over the 
country. This prediction would now seem to be rapidly on 
the road to realisation ; already the number of firms that 
combined in the lock-out at the commencement has 
been more than trebled, and it is fully anticipated that 
before the close of the present week there will be 
upwards of 600 engineering establishments throughout 
various parts of the country who will be co-operating 
with the Federation in resisting the forty-eight hours demand 
of the trade union organisations. Our Manchester corre- 
spondent states that in that district there has been a further 
very substantial development of the lock-out during the past 
week. Blackburn, an important Lancashire engineering 
centre, has joined in the lock-out, and although actual 
notices have so far only been posted by one of the large firms, 
the dates when the other establishments in the district will 
follow have been — arranged. The Ashton-under- 
Lyne district, another considerable engineering centre, is also 
this week coming into the combination, and twenty firms in 
the above locality are posting notices. Preston, itis expected, 
will follow Blackburn. In the Liverpool district there have 
been further additions to the lock-out, and there are 
also other developments which are now in progress. 
With all this extension of the lock-out there has not been 
a single defection, and the employers mainta'n the most 
resolute attitude possible. The resolutions, which were 
unanimously adopted at the Leeds meeting on Tuesday, 
reiterating the position previously laid down—that the Py 
dition of the ae and allied trades does not aint 
any reduction of hours; that the Federation is determine 
to secure for its members absolute freedom in the mansge- 
ment of their works; that under the circumstnces = 
intervention of third parties could have no useful effect, an 
could not be entertained—do not more than reflect the feel- 
ing which strongly prevails amongstthe engineering emplys 
in this district. At local meetings of the engineering tra ‘ 
employers recently, the only anxiety has been that the persisten 
rumours of conferences and compromise, which have been 10 
circulation of late, might possibly tend to some giving we 
on the part of the Federation to effect a settlement. — 
the employers feel that, under existing conditions, to -_ : 
even a fraction of the shorter hours demand might be take 
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cossions which would otherwise not have been obtainable. 
The attitude of the local representatives who attended the 
Loeds meeting was consequently one of no surrender in any 
form whatever, the determination of the federated em- 
Joyers in this district being that the trade unions must 
be brought to ooknoneetye that the employers have 
now & combination with ample power to protect 
their interests whenever attacked by the workmen’s 
organisations. One of the leading engineering trades 
~ Joyers, discussing the situation, remarked that it was 
oH to talk of compromise in connection with the present 
dispute. The employers had asked for nothing, and con- 

uently had nothing to give. If the men insisted on some 
sompromise the employers had perhaps better now ask for 
some reduction in wages, and this might possibly form some 
basis for discussion, but otherwise there was nothing upon 
which any question of concession could be brought forward. 
The opinion generally expressed by employers in Manchester 
is that the formal and firm reiteration of the position which 
the Federation has taken up will do good by clearing away 
all the talk of conferences and compromises which in certain 
interested quarters has been so freely indulged in of late. 
The men will now have definitely before them the real issues 
involved in the present dispute, from which the Federated 
employers are determined not to recede. a 

With regard to the workmen's position, the decision 
arrived at by the employers has been received with consider- 
able disappointment. In many trade union quarters there 
had been a sanguine expectation that the employers would 
signify their willingness to meet the workmen’s representatives 
with a view to discussing the questions at issue. The trade 
union officials now recognise that the Employers’ Federation 
has determined to fight to the end, and they on their part 
express the determination to hold out to the last against what 
they describe as the tyrannical action of the employers. 
If the men were beaten, observed an official of the 
Amalgamated Society of Engineers, the outlook would 
not promise well for the future of the engineering 
trades of the country, and the men would be driven to re- 
organise in a union which the Employers’ Federation—suc- 
cessful as it had been—would be unable to subdue. The men 
were quite willing to meet the employers with a view of 
coming to some amicable arrangement, but the masters had 
apparently determined not to join such a conference, and the 
only alternative for the trade unions was to go on as they 
had bean doing. With regard to the number of men on the 
strike list of the various societies in this district, no definite 
statistics are this week available, but the total number 
receiving support is probably still not far short of 4000. 
Subscriptions to the strike fund are reported to be coming in 
freely, about £240 having been received during the past week 
for division amongst the respective trade union organisations. 





Our Barrow correspondent writes :—The position of the engi- 
neers’ disputein Barrow remains the same, except in the sense 
that the area of its operation and influence has been extended. 
The men employed on H.M.S. Niobe have been paid off, as it 
is impossible to proceed further with the work until the 
engineers return to their work. This means that men 
engaged in different branches of shipbuilding, boilermakers 
and others, have been paid off temporarily, and it is expected 
that each week will mean that a further number of men will 
be paid off. It is also certain that even if the strike were 
over to-morrow men in other trades would find their work 
irregular, owing to the long spell of inactivity taken by the 
engineers in this dispute, and this is certainly one of the 
influences directly and indirectly likely to be experienced by 
trades that have had no sympathy with the engineers in this 
quarrel, and yet will have to share some of the bad effects 
which follow. The feeling of the men in Barrow is in the 
direction of an early return to work, and they are much 
chagrined to find that the masters have refused to open the 
doors to a conference. They urge they are not claiming an 
eight hours day, and have no quarrel with the masters on 
this subject. They, however, cannot resume work until they 
get permission from their executive. The masters in this 
district are fully determined they will not give way a single 
point, however long their works are kept idle, and the men 
are beginning to see that the attitude of the masters is un- 
alterable, and that their case is already as good as lost, and 
the sooner they return to work to make up for twelve wasted 
weeks the better. 





In the North of England the employers are as determined 
as ever not to grant the eight hours and to have the control 
of their own establishments, which for a long time they can 
hardly be said to have had, for interference with the arrange- 
ments for carrying on the works had continually to be com- 
plained of. Almost daily deputations from the engineering 
workmen, says a local employer, were sent to the office, 
ordering that one regulation could not be allowed to be 
carried out or that another must be instituted. Trades 
union interference has, in fact, become so oppressive that 
& change is necessary, if capital is to be kept in 
industrial works. Local employers regard this point of trades 
union interference as being as important as the eight hours 
day. Messrs. Richardson, Dack, and Co., at Thornaby- 
on-Tees, employing 900 men, on Tuesday closed their ship- 
yard. The firm have four vessels on the stocks, three of them 
almost ready for the engines, and the fourth in a very forward 
state, and nothing further can be done until the engines are 
ready. The apprentices will be kept on, as they are at most 
other works, Messrs. Ropner, at Stockton, have discharged a 
number of joiners and labourers on account of the forward 
condition of the work. It is calculated that in Stockton and 
Thornaby there are 4000 men idle through the engineering 
stoppage, and a large number of these have been over three 
months unemployed. At the Hartlepools between two and 
three thousand persons are idle. The marine engine works 
are off, and the leading shipyard. At Middlesbrough, the 
yards are kept going, but the works of Sir Christopher Furness, 
Westgarth, and Co. are partially idle. The unionist work- 
men have on several even this week mobbed some of the 
non-unionists, but the police being at hand, noviolence appears 
roe been resorted to. Sir CO. Furness, in company with 
: ipbuilding, engineering, and technical experts, has gone to 
eum Germany, &c., to learn the conditions of work 
: continental shipbuilding and engineering establishments. 
; © Tees Conservancy Commissioners are installing the 
: ectric light at their graving dock, but have had their opera- 

ons much hampered by the engineering strike, or the work 
— have been completed some time ago. Everything has 
Sen ready for some time but the engines. 


i correspondent in Wales writes:—The influence of a 
example has at length extended itself to Wales, and this 
week about 100 of the enginemen and stokers employed at 








the Dowlais Works, Cardiff, came out on strike. It is 
thought that this will affect in all about 400 men. The 
movement, I hear, is for an advance of pay ; but, in addition, 
the strikers complain that the managers of the works have 
persistently refused to give the representative of their society 
the same privileges as given to workmen’s representatives 
connected with other societies. One of the body contends 
that on this head they are fighting for principle, and in 
defence of the Amalgamated Labourers’ Union. The 
immediate result of this has been a stoppage of the 
Siemens furnaces and the rolling-mills temporarily, but 
free labour is being introduced, and I am in hopes, 
so long as the men show no to the points 
involved in the great engineering dispute, that a peaceful 
arrangement may be brought about. The Society is repre- 
sented in Cardiff and Swansea. Some fears have been enter- 
tained that more direct action would have been taken at 
certain works in Wales in the engineering strike. Happily 
this has not been realised, and a glance into the mechanical 
shops in the quarters referred to is sufficient, so far, to dispel 
any fear. Business in finished iron and steel is moderately 
good. What the present quarter will yield if the struggle 
continue? will ke, it is feared, of a different character. 





In addition to posting the Federation notice as to lock- 
out, Messrs. G. and J. Weir, the well-known pump and feed- 
heater engineers, have this week put up a notice which 
throws an interesting light on the attitude they have been 
forced to assume in the present conflict. The notice is to the 
effect that the “‘ standard shop rules’ arranged between the 
firm and their employés are to continue in force as before. 
The rules referred to were drawn up some time ago, as the 
result of a conference between the firm and representatives 
of their workmen; and this had been rendered necessary by 
the interference and petty annoyances to which the firm had 
been subjected on the part of the men’s society. They had, 
in fact, entered into positive negotiations for starting works 
in Germany, in order that they might be enabled to conduct 
their foreign business free from the harassing interference 
referred to. This was intimated to their workmen, with the 
result that joint meetings were held, and the “ standard shop 
rules” drawn up and accepted. In the present conflict 
their union workmen have not been permitted to remain 
neutral; and after taking legal advice, Messrs Weir 
have posted the Federation notices. Messrs. John 
Lang and Sons, Johnstone, in intimating that they would 
dispense, at # day’s notice, with the services of all members 
of the Amalgamated Society in their employ, state that they 
regret it has been necessary for them to take this step. They 
think, however, that “it is the only means open to them for 
securing for this country her share of trade in the open 
markets of the world.”” Messrs. Lang’s men, on being locked 
out on Tuesday, marched to the Town Hall, preceded by 

ipers, and were addressed by Mr. Ferguson, the organising 
Sdenuie in the Clyde district. In the Motherwell district a 
number of non-union workmen who came out with the union 
men have returned to work with Messrs. Marshall, Flem- 
ing, and Jack, and it is expected, notwithstanding the 
deterrent tactics of the “ pickets,” that all the other non- 
union men will return to work to-day—Wednesday. This 
firm is credited with the intention to employ none but non- 
society workmen, and that members of the Society need 
not expect to be re-engaged. There are other indications 
that non-union men are beginning to evince their thorough 
dislike for the situation, and the picketing forces will in 
consequence soon have their work cut out for them. 








THE NATIONAL FREE LABOUR ASSOCIATION. 


A Concress of the National Free Labour Association will be 
held in the Memorial Hall, Farringdon- street, on Monday, 
October 11th, and succeeding days. The following resolutions will 
bo submitted to the Congress : — 

First resolution.—That this Congress of Delegates, representing 
182,000 workmen, rejoices in the fact that free labour principles 
are making steady and certain progress among the industrial 
classes of the country in all Simchas and sections of trade and 
labour, and recognises this = testimony to the growth 
and permanence of a consolida' Free Labour Federation as 
indicating a desire on the part of the great majority of workers 
to be freed from the thraldom of irresponsible demagogues who, 
under cover of trade unionism, are gradually and surely sapping 
and undermining the spirit of honest and honourable combination 
for the improvement of labour and the development of trade and 
commerce. 

Second resolution.—That this Congress, in view of the alarming 
results from intimidation during labour disputes, and for the 
better protection of overwhelming numbers of workmen who are 
thus from time to time sought to be intimidated, is of opinion that 
an amendment of the Conspiracy and Protection of Property Act, 
1875, is rendered imperative, and believes that the ree | 
relief would follow the repeal of Clause 2, Sec. vii. of that Act, so 
clause being erroneously held to justify coercive picketing, and is 
taken as an excuse for openly resorting to industrial intimidation. 

Third resolution. — That in view of the recent trial at the 
Glamorgansbire Assizes, where two members of the Sailors’ and 
Firemen’s Union were sent to seven years’ penal servitude for 
maliciously wounding Henry Chandler, a free labourer—after a 
speech by Mr. J. H. Wilson, M.?., inciting them to prevent free 
labourers from working—this Congress is of opinion the time has 
arrived when amet labour leaders, who are in many cases un- 
connected with the trades with which they intermeddle, who 
deliberately attend and address excited meetings in language 
calculated to have only one result, should be held strictly and 
personally responsible for the result of their language. 

Fourth resolution.—That in the opinion of this Congress the time 
has arrived when every trade union should be a corporation — 
of suing, and liable to be sued, and in this capacity should be 
legally and financially responsible for the acts of its officials, 

Fifth resolution.—That this Congress desires to record its thanks 
to the Government for its recent decision in ref to a discon- 
tinuance of existing commercial treaties with Germany and 
Belgium, and to consequently broader and freer commercial 
relations with Canada, as calculated to very materially extend 
British trade and to consolidate British interests by bringing the 
Empire and its vast colonial connections throughout the world 
into one great and united federation for the extension of trade 
and commerce among the nations, on grounds of reciprocal advan- 
tage, in contradistinction to the protective and one-sided selfish- 
ness of hostile tariffs. 

Sixth resolution.—That this Congress appreciates the action of 
the House of Lords in eliminating one of the sub-sections of the 
Workmen’s Compensation for Accidents Bil), by which workers are 
now left free to make voluntary insurance arrangements with 
their employers if they choose to do so, this being another step 
towards industrial freedom contended for by this Association. 

In the morning the chair will be taken at 10 a.m., and the 
Congress will sit until 1 p.m. In the afternoon the chair will be 
taken at 2p.m., and the Congress will sit until 5 p.m, 

The following special report has been issued by the Council : 

Recent industrial crises, and a long succession of conflicts, 








disastrous alike to capital and labour, and prejudicial to the trade 
and commerce of the country, have demonstrated beyond question, 
not only the inadeqaacy of certain methods for di with busi- 
ness relations between employer and employed, but the inherent 
unfitness of those meth as ic auxiliaries made use of 
for that purpose. This, as is quite natural, has produced, 
and still produces, destructive effects on the great sub-divisions 
of labour which those erroneous methods have been created 
professedly to improve, and in the vast domain of capita). 
whose intricate and subtle influences, as a great economic force, 
the creators of those methods attempt with so light a heart and so 
shallow an understanding to regulate, in order to make the doubt- 
ful arrangement fit in with the fallacious condition of things they 
have in combination created. 

So apparent has the injury from these fallacies become, that, as 
in the case of the existing dispute in the engineering world, capital 
finds itself at bay, industry is idle, trade and commerce are stag- 
nant, and the social fabric is disturbed and shaken to its base. It 
is thought, therefore, that the time has arrived for inaugurating 
and insisting upon more satisfactory arrangements to take the 

lace of those that have proved so disastrous — arrangements 
olen lines in harmony with economic rectitude, and on prin- 
ciples implying and leading toa just and equitable relationship 
between capital and labour. 

It is an encouraging eign that, while the justice and equity of this 
relationship have admittedly teen perverted by a tyrannical appli- 
cation of the beneficent principle of unity, indications as to the 
wisdom of inaugurating a new and better condition of things come 
from one of the trades unions themselves, and this unionone of the 
most powerful and best conducted in the engineeringworld, In the 
September report of the United Society of Boilermakers, Mr. 
Robert Knight, general secretary of the union, writes as follows :— 
‘* We do not look with fear or alarm upon the formation of lange 
federations, either of employers or workmen. In fact, it would 
a great advantage to both parties if the effect of organising into 
federations those concerned were to render them really desirous 
of devising an improved method of settling the differences that 
arise between them as to wages, hours of work, or other questions 
connected with these industrial interests. It is quite as possible 
to organise for purposes of peace as for those of war, and we may 
venture to hope that a time may soon come, in spite of the present 
unfavourable outlook, when effectual organisations of capital and 
labour in this country—both being directed by reasonable and 
peaceful principles—will gradually become institutions favourable 
to the development of trade.” 

In the foregoing words, giving expression as they do to an 
aspect of the industrial situation that has long been present 
in men’s minds, and to which the experience of the past affords 
convincing proof, is to be found the keynote for solving the 
problem before us, and they supply abundant material for the 
foundation on which a new and more harmonious industrial 
structure may be built up. In an article which appeared 
in THE ENGINEER of September 11th was the following :— 
‘Why should it be necessary for a man who wants to make pro- 
vision for the future to join a union? Why should there not be 
benefit societies so arranged and so worked on a great scale—a 
national scale, if need be—that every man should be certain that 
the money he has subscribed against the evil day should be forth- 
coming? We can do no more here than sketch out the broad out- 
lines of a scheme which ought, wa think, to go far to solve the 
capital and labour difficulty. We advocate the formation of a 
National Free Labour Association, every member of which shall 
subscribe a fixed sum to a common fund, to which the masters shal! 
subscribe pro rata a like amount. No man shall forfeit his claim on 
the fund because he happens to move from ono district to another, 
or because he changes from one employer to another. These funds 
shall not be used under any circumstances for other than benefit 
purposes. Let the funds be administered by a joint board ; the 
members elected half by the men, half by the masters. A moderate 
extension of the principle would lead to the establishment of a Con- 
ciliation Board, before which all disputes could be argued out and 
settled. The apparent cost to the masters would be considerable ; 
the real cost would be nothing—nothing, that is to say, in compari- 
son with the saving which would follow on the advent of a reign of 
peace in the shops of the United Kingdom.” 

The foregoing supplies further material for the foundations of 
the new industrial structure, and also, as with the remarks quoted 
from the September report of the United Society of Boilermakers, 
_ expression to what has been present in men’s minds fora 

ong time past, emphasised most convincingly by recent ex- 

riences. The testimony, in short, is clear and distinct, that 
there should be a closer bond of union between employer and 
employed, and that the fatal and pernicious doctrine which repre- 
sents labour and capital as being the natural enemies of each 
other, stands condemned in the eyes of the world. 

The present proposal, then, inspired by the bitter experience of 
the past, and with the wreckage of the hour before our eyes, recog- 
nises the absolute necessity of striving, earnestly and hopefully, 
to turn the destructive sword, so defiantly held in the hands of 
certain sections of trades unionism, into the more beneficent 

loughshare, for mind and muscle to handle with far happier and 
infinitely more profitable results. It seeks to transform the 
militant elements of trades unionism from fighting machines into 
their true and legitimate quality as institutions for purposes of 
industrial peace and consequent prosperity. 

In furtLerance of this object, and in the first place, there must 
be unity—hitherto, but most erroneously, proclaimed as an 
economic anomaly—between capital and labour. Not unity for 
the accumulation of combined strength, to overwhelm by coercive 
methods on the one hand and by oppressive treatment of the in- 
dustrious on the other, but a combination to insist on wise counsels 
‘* directed by reasonable and peaceful principles.” Unity of this 
character naturally leads to peace, freedom from coercion follows 
and is recognised as an inherent right, and prosperity ensues as an 
automatic certainty. 

It it roughly estimated that the forces of unorganised labour, 
generally spoken of as ‘‘ non-unionists”—male and female—range 
between thirteen and fourteen millions. Mr. G. Howell, and also 
Malhall in his ‘‘ statistics,” give adult male workers over the age 
of twenty-one as twelve millions, so that, adding female workers 
and a larjre percentage of young men under the age of twenty-one, 
the number of non-unionists in the domain of labour in the 
United Kingdom cannot be far short of fourteen millions, if it 
does not largely exceed that figure. Trades unionists, according 
to the last report of the Chief Registrar of trades unions, number 
a little over one million, the exact ‘number given being 
1,023,504, and even in the ranks of this very small minority may 
be reckoned at least one-half who are mn to the conditions 
under which they are enforced to work, but who are bound by 
financial considerations implying the sacrifice of trade benefits 
should they retire from their union. It is those who exercise a 
controlling power over this minority who make it a canon of their 
industrial creed to interfere prejudicially with the rights of the 
non-unionist majority, and do soin a variety of ways that have 
at length become intolerable, based as they are upon positive 
injustice, and manifestly wrong in principle from an economic 
point of view. 

The er is that non-unionists of all sections of labour 
should brought into line, for the protection, preservation, 
restoration, and full enjoyment of those industrial rights that 
have so long and so frequently been violated by the minority—a 
militant section that for some unaccountable and unexplained 
reason claims for itself the special right to violate them. Amongst 
these claims of certain coercive unionists is that of being privi- 
leged to prevent non-unionists from working, whenever the 
union order to remain idle is given. This is a distinct violation 
of an inherent right—the — to work—and no man should be 
prevented from exercising that right. Non-unionists, therefore, 
are recommended to fall into line in one federated ee of 
free men and women, determined to exercise their right to wor’ 
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without molestation or hindrance of any kind, at liberty to make 
their own industrial bargains their own way, free to give full 
effect to the bargaining, and wisely justified in repudiating, on 
economic grounds, the false doctrine on which the violation of 
non-unionist rights is based. Writing on this subject, in his 
‘Criticism of the Theory of Trades Unions,” Mr. T. S. Cree 
says :—‘‘ For these reasons I come to the conclusion that collective 
bargaining is, as compared with individual bargaining, in com- 
ps or in labour, by syndicates or by trades unions, a rough, 
expensive brutal method, and as to wages quite inconclusive. But 
its greatest fault is that it lessensemployment. Millions of money 
are annually sent abroad which would be used in the employ- 
ment of labour at home but for the fear of the unions. The 

t of being at the mercy of a trades union committee 
is not an attractive one. It keeps away capital and keeps down 
wages. When we add to these ills the great suffering and loss 
to the general community on the occasion of a strike like that 
which is now going on, we may well say that the trades 
unions deserve no sympathy or assistance in their mistaken efforts, 
but that on the contrary every one of us should help the em- 
ployers in their fight with them. In that way we shall be best 
serving the interest of the whole community, and particularly of 
the working classes.” 

An important feature in connection with such a federation of 
the non-unionist forces as is now proposed would be to establish a 
Benefit Fand, somewhat on the lines suggested by THE ENGINEER, 
but applicable to every trade and occupation, to consist of 
members, male and female, and of labour, skilled and unskilled. 
The funds, which would be administered by a joint Board, elected 
by the. employer and the employed, would be divided into a 
protective branch, an accident fund, a sickness fund, a fond 
for the insurance of old age pensions, and for insuring certain 
amounts payable at death. It is needless to say that no part of 
these funds would in any way be expended for coercive and 
aggressive purposes, but would be devoted exclusively to the 
objects towards which they were contributed, namely, the benefit 
and protection of the contributors. The proportion of payments 
would have to be fixed in the settlement of details, and the 
various financial branches based on sound actuarial lines. These 
will be fully notified in due course, but it may be accepted as a 
tolerably accurate forecast that as none of the funds will be 
squandered in fighting disastrous battles, the benefits accruing to 
members will be considerably in excess of those which unionism 
of the fighting order is enabled to offer, with the certainty of 
having the funds to fall back upon for benefit oe when the 
hour of need arrives, The Federation itself would form a centre, 
with comprehensive ramifications, well calculated to facilitate the 
employment of the unemployed, for the more wise constructive 
conditions under which it would be carried on, as compared with 
the destructive methods of the present, would promptly and 
permanently broaden the area of demand for labour, giving 
employment in an ever-increasing ratio to the improved means 
adopted to cultivate an expansion of trade. 

It may, probably, be urged in reference to the “ Accident 
Fund,” that this branch of industrial benefit has already been 
provided for by the legislation of last session, which gave to cer- 
tain sections of industry the Compensation for Accidents Bill and 
gg it to others. This promise emphasised a defect in the 

il. It was made Bere in its operation, and, although the 
principle was admitted which recognised the liability of employers, 
it was held to be unfair in application. The proposed Federation 
of Non-unionists would equalise this liability and make its applica- 
tion general, while, as will be seen by the proposed adjustment of 
payments when they come to be arranged, the construction of this 
fund, as of the others, by contributions from employers and 
employed, would be more in harmony with what we believe to be 
the wishes of workers themselves, that they should be contribu- 
tories to the fund by a certain percentage to be decided upon, 
rather than that the employer should either be called upon to pay 
the whole, or that he should be held liable to that extent. The 
removal by the House of Lords of one of the sub-sections of the 
Act enables the worker to take this view of the case, and to give 
effect to it if he chooses to do so. 

Under such a federated schemeas the one we have briefly 
cutlined, your Executive Council venture to hope,-as they firmly 
believe, industrial peace will gradually take the place of those 
labour wars which the country has so much reason to deplore, 
and that, ‘‘directed by reasonable and peaceful principles,” as 
Mr. Knight so felicitously remarks, and moved by a more accurate 
knowledge of the bearings of sound economic truth than that 
which by coercive tactics has been made to manifest itself for 
years past in dealing with industrial questions, such a change i 
the method — and in the mode of their-application, would 
lead to a rapid and most effective development of British trade 
and commerce, and be productive of such prosperity to the work- 
ing classes as can be said without exaggeration the world has never 
yet experienced. 

In conclusion, your Executive Council may say that it has been 
their intention for some time past to suggest the federated action 
of capital and labour on free-labour lines, and the affiliation of 
a benefit branch as now proposed, but they have delayed 
giving effect to the suggestion until now, for reasons the chief 
of which is that the crying necessity for some distinctly-marked 
and far-reaching change in the industrial methods of the 
country could best be driven home to the public conscience by 
such calamities to trade and to labour as that which has just 
been rendered possible i ction with the Amalgamated 
Society of Engineers. No such disaster could possibly have 
overtaken the industries of the country if the executive and 
administrative action of master and man had been planned and 
adhered to on accurate economic lines, with conciliation insisted 
upon as the peacemaker when friction supervened, in lieu of the 
drastic spirit of coercion too readily aroused, and which will find 
no place in the new and better plan. The proposed ‘‘ National 
Free Labour Provident and Insurance Federation of Employers 
and Employed” will be founded on that better plan, and its best 
hopes for the future rest on a knowledge of that fact, and in the 
firm belief that it will ultimately realise all expactations. 














THE TERNI AND Savona StgEL Works —From the report for 
1895, it appears that the turn out of the Terni and Savona steel 
works for that year was nearly 6000 tons over that of 1894. We 
learn from a Foreign-office report that es the former orders 
for armour plates for the Royal Italian Navy, which will keep the 
works going for at least five years, the establishment has in hand 
the manufacture of the armour plates and cf the various parts of 
all the guns above 120 mm. for the new ship Garibaldi, as well as 
the supply of projectiles to the Ministry of ine, which will last 
till Jane, 1899, In the report for 1896 it is stated in general 
terms that there was a smaller demand at the Terni Steel Works 
for ordinary commercial articles, but the report adds that there 
was a brisk increase in the manufacture of war materials for the 
Royal Italian on i @ portion of which was sold to foreign Powers. 
For the purpose of opening fresh outlets abroad for the sale of the 
products of the Terni om 9 steps were taken to extend commer- 
cial intercourse with those countries where there may be a demand 
for the articles manufactured by the Terni establishment, it 
held ‘that the latter can compete successfully with kind 
factories.” The reports do not give any detail relating to the bulk 
of the production and of its cost. The accounts show the followin; 
figures:—The value of goods sold at the Terni foundry in 1895, 
£12,975 ; in 1896, £5034; at the Terni Steel Works in 1895, 
£187,260 ; in 1896, £144,923; at Savona in-1895, £15,944; in 
1896, £6466. The balance of the profit and loss account in 


2! our midst, I think one would feel more at ease with a perfectly 


LETTERS TO THE EDITOR. 
(Continued from page 343.) 


ELECTRIC LIGHTING OF VILLAGES. 


Sm,—It may be of interest to some of your readers to know 
that the first village to be lighted with electricity under the 
Parish Council Act is Treeton, near Rotherham, and it is this 

i which was the home of Mr. Cooke, who constructed the 
first telegraph line in England from Paddington along the Great 
Western Railway to West Drayton in 1838—89, and who was in 
partnership with Professor Wheatsone, E 

On the election of the first Parish Council in December, 1894, 
one of the first things to which they gave their attention was the 
pega bed the parish roads. A meeting was subsequent! 
held, when it was unanimously resolved to adopt the Lighting an 
Watching Act, 1833. The Cuuncil then considered the various 
illuminants, and decided on the electric light. One of the members, 
Mr. William Baxter, manager of the Treeton Colliery, of the 
Rother Vale Collieries, Limited, pre the scheme, which was 
submitted to the County Council of the West Riding of Yorkshire. 
The solicitor to that body stated that as this was the first appli- 
cation for sanction for an electric lighting scheme for a village, and 
as there appeared to be a doubt whether this mode of lighting 
could be adopted by a Parish Council, they were advised to apply 
in the first mee to the Local Government Board. This was done, 
and after an extended correspondence the Board decided that the 
Parish Council could provide the necessary plant for distribution, 
but could not themselves generate the electricity. An arrange- 
ment, therefore, was entered into with the Rother Vale Collieries, 
Limited, for the supply of power and electricity for a term of 
years, Tenders were also obtained for the required plant for 
distribution. Finally, the consent of the Local Government Board 
and the County Council was received, and a contract entered into 
with Mess ohn Dawhurat and Son, of Sheffield, for the work 
of installation, which is now practically complete, and the plant 
has been runi for some nights over the — part of the 
circuit, the ligh being excellent. The plant consists of one 
Brush series dynamo capable of running twenty-six 2000-candle 
power Crompton-Pochin arc lamps in series, and the cable 
consists of 34 miles of seven No, 16 highly insulated copper wires 
carried by leather sli from a carrying wire of galvanised iron 
suppo! on creosoted poles 20ft. above ground. 
‘he dynamo is driven by the ordinary countershafting arrange- 
ment from the mechanics’ shop engine of the colliery. The lamps 
hang in brackets over the tops of the poles, and can be swung 
out to re-carbon. I represented the Parish Council as their 
engineer, and Mr. Denner, electrician to Messrs. Dawhurst and 
Son, represented the contractors. The total cost will be about 
£650, and this has been raised by loan. 

Wma. Harrison BaRWELL, 

Rother Vale Collieries, Limited, Treeton, 

October 4th. 





A PATENT SEARCHER. 


Sir,—I notice in your issue of October lst a description of a 
‘* flexible conveyor” invented by a Mr. Bowden. As you surmise, 
it has been oa before. It was brought out some six or seven 
years ago by a person in Adelaide, South Australia, for —— 
power to a sheep sh machine, but I do not think it was muc 
of asuccees, While on this subject, it reminds me of a patent 
just granted to two Germans by our Patent-office for forming cycle 
ubs out of a piece of tube by squeezing out flanges in much the 
same way that lids of pots are flanged. I tried this way quite 
three years ago, and dropped it when the hub plants came out, as 
I considered they were much r. Since then it has been 
a eeveral times, and was probably known long before I 
tried it. 

All this serves to form an illustration of what I think is a good 
opening for some trustworthy person to set himself up as a 
searcher for patents, pure and simple. He should, of course, 
give a guarantee of secrecy, and should have lists and copies of 
patents, &c., on various subjects, arranged in such a manner that 
anyone applying to him could get particulars of any previous 
patents which affected his suggested patent, at a short notice, and 
with the certainty that he was getting the very fullest imformation 
as to prior appications, and thus save lf annecessary 
expense and trouble, and the Patent-office the chance of charging 
fees for identically the same patent several times in the same 
year, 


With all defererca to the many good patent agents we have in 


unbiassed report, as it must manifestly ba to the interest of an 
agent to get a patent granted irrespective of its chance of success 
in a law courtafterwards. Besides, by going in solely for this one 
part of the business, more attention could be paid to the subject, 
and a report given for about one-third of the cost now necessary, 
Birmingham, October 5th. H. AUSTIN, 





ATLANTIC CITY EXPRESS. 


Str,—The letter signed ‘An Engineer,” in your issue of the 
24th ult., calls attention to one or two points in connection with 
the ranning of the above which Ford to require a fuller explana- 
tion than is afforded by the official record sheet. I saw a copy of 
this time-table a few weeks ago, and one thing which at once struck 
me was the remarkable fact that the time is given in exactly 
fifteen, thirty, or forty-five seconds past the hour—as the case may 
be—in every instance. This appears to me very singular. It is 
improbable—I do not go so far as to say impossible—that a train 
could have arrived at its destination on no less than twenty-six 
occasions, and to have ed sixteen stations en route in precisely 
the time stated. In other words, during July the time was 2 
at something like 416 different points, and it always came out to a 
uarter, half, or three-q’ of a minute over the hour, It 
should be distinctly understood that I am not see! tod 
the run as a whole. I merely suggest that if the times recorded 
are correct to a second, the performance is an astonishing one, On 
the 5th of July, for instance, the between Meadow Tower 
and Atlantic City depét works out to over 100 miles an hour, as, 
according to the official figures, the distance of 1°7 miles between 
these two stations was covered in exactly one minute. This witha 
fairly heavy train, which, moreover, had to be pulled up at 
Atlantic City. I shall be as pleased as anyone to know that the 
above was actually attained. One likes, however, to have 
abundant evidence of all such phenomenal achievements. Iq 
expect to be told that the official record should be sufficient, and 
certainly it ought to be so. But the peculiar accuracy, as pointed 
out, in the times of arrival at and passing of stations is so unusual, 
that there is nothing unreasonable surely in directing special 
attention to it. F, W. BREWER, 
90, Cloudesley-road, London, N., Ostober 2ad. 





Sir,—I will state for the benefit of some of your anonymous 
correspondents that the British mile of 5280ft. is in universal use 
in the United States of America. 

The old standard yard, the basis of all measures of length and 
from which the U.S. standard was made, was destroyed by fire 
at Westminster in 1834, and as restored it is slightly shorter 
—one U.S. inch equal 1°000049 British inches and the U.S. 
mile 5280ft, 3-2in., Bri measure. The old London mile was 
5000ft., of which the modern mile of 5280ft. or 8 furlongs is a 
modification. W. F. Witmorta. 
London, October 5th. 





Sik,—I should like very much to know on what ‘‘ Heretic,” in 


————:2 
all United States railroads is 5280ft., and is never chan ed, J 
well acquainted with the Atlautic City Railway, and ese ne 
it is no exception to the rule. ‘Aw Avnet 
Paris, Ostober 3:4. = 





THE LIFT ACCIDENT AT THE G,P.o, 


Simr,—As it is well known that we have supplied 

lifts to the General Post-office, we think it only fair to cums w of 

state that the lift which was the cause of the recent latent 

accident was not one of our manufacture. le 

H. K. Baynzs, Director, 

aha (For Easton, Anderson, and Goolden, Ltd ) 

re g abn y = h ‘8 ’ iy 

Broad Sanctuary, London, 8.W. 
Ostober Ist, | —— 





TECHNICAL EDUCATION, 


Srk,—Will you kindly allow me to correct a clerical erro 
which totally altered the meaning of the first sentence in met! 
letter. The word “' professional” should be professorial,” Th 
only way to acquire professional or business knowledge is to a 
an apprenticeship in the profession or business, 

October 5th. LAvDATOR TeMroris Acti, 








CATALOGUES. 

LEE AND Hunt, Nottingham. Price list of machine 
new and second-hand, in stock and ready for delivery. 

Jalius Harvey and Co., London. Catalogue ‘M. 25” devoted 
to mining machinery.—Every requirement in the way of mining 
plant will be found in this catalogue. 

Bamford and Sons, Uttoxeter. Abbreviated general catalogue, 
—This is a 32-page compilation of handy sizs, and contains brief 
concise descriptions of the various machines for which this firm 
are noted, particularly grinding and crushing mills, and chaff and 
root cutters. 

Edison and Swan, United Electric Light Company, Limited 
London. Pamphlet illustrating and roma the exhibits of this 
company at the Crystal Palace Exhibition.—The book also contains 
in a brief form the history of the introduction of electric lighting 
into this country, with which this company claims to be partica. 
larly indentified as the founders of the first central station, 

Pictet, Compagine Industrielle Procéi¢3 Raoul, Paris. Refri-. 
gerating and freezing machinery.—In the Pictet process of cold 
predaction sulphurous anbydride is the medium employed, It 
has the advantage of liquefying at a low pressure, and as it has no 
injurious ac:ion upon copper and its alloys this metal can ba safely 
employed for the tubes of the condenser, 

he Single-Wire Multiple Telephone Signal Company, Limited 
London, Illustrated catalogue of loud-speaking telephones and 
electric fire alarms —The fumiliar red fire-alarm post in the streets 
of the metropolis has been supplied under this company’s system, 
and it is claimed that the new telephonic fire alarm is the only 
apparatus which works sati:factorily in the midst of noisy traffic, 
ope Manufacturing Campany, Hartford, Conn., U.S A. Direc. 
tions for the care and advantageous operation of the ‘‘ Mark III.” 
Colambia motor carriages.—This pamphlet contains a complete 
technical description and particulars fcr operating these electrically. 
propelled carriages, but the absence of any sort of illustration 
prompts the suggestion that the design of tho cars has not yet 
arrived at the final stage, 
The Phcaix Dynamo Company, Bradford, Yorkshire, Iilus- 
trated price list of dynamos and motors for continuous currents.—In 
addition to the price lists of dynamos and motors there is a price list 
of this company’s enclosed motors, and specifications and prices for 
standard equipments for electric cranes. There are also some 
useful notes for electrical engineers when designing installations 
for power and lighting. 
Robey and Co., Limited, Lincoln. Catalogues No. 78, 1897, 
devoted to steam engines —Meesrs. Robey are to be congratulated 
upon the production of this handsome book, which is something 
more than a catalogue and price list. The object of the producers 
has evidently been the supply of information useful to purchasers 
or exporters cf steam engines. The lists are in duplicate, one in 
English weights and measures, a second baing provided giving the 
same information in the metrical standard, which foreign buyers 
will appreciate. In addition to other useful memoranda the book 
contains a full description of the Globe Works. 


toole, &2, 








MIDDLETON SEWAGE.—Th2 new and modern sewage works of 
the Midaleton bg rye were publicly opaned on the 30:h ult., 
by the Mayor of Middleton. Toe population is 24,000, but the 
sewers have been desigaed of such a capacity as to be able to cope 
with the population of thirty years hence, The system of purifi- 
cation at the outfall is that known as the Iaternacional, the sew- 
being first pr. cipitated by ferozone in circular precipitation 
tanks, from which the sludge is automatically removed by means 
of the Candy patent apparatus, and is atterwards pressed and sold 
to farmers as manure. From the tanks the sewage flows on to 
clarifiers, and thence through polarite filters, from which it emerges 
a pure and clear « filuent. e engineers for the drainage and out- 
fall works are Messrs. Hinnell and Murphy, of Manchester and 
Bolton. The Mayor stated that it was the Local Government 
Board who had expressed their determination of making the 
sanitary ents of the borough as perfect as possible. Mr. 
Alderman Halliday said that the process appeared to be absolutely 
perfect, and the Council could congratulate themselves on the 
most successful termination of the task undertaken by the Sewage 
Committee, 
UNIVERSITY COLLEGE, LIVERPOOL: FACULTY OF ENGINEERING.— 
It is satisfactory to note that as the result of the past session’s 
work, students of the engineering department have gained the 
following successes:—Mr. W. H. Riddlesworth, B Sc., holding a 
City Council S-holarship, succeeded in gai the University 
Scholarship in open competition, which is the blue ribbon of the 
university in this subject. Mr. Riddlesworth has since been 
ee private assistant to Dr, Francis Elgar, manager director 
the Fairfield — and Shipbuilding Company, Limited. 
Mr. E. Brown, B.Sc., holding a Ranger Scholarship, has been 
awarded the Sir David Gamble Scholarship for the purpose of 
peomaing # research and continuing his studies in electro- 
technics, Mr, P, 8, Couldrey, B.Sc., and Mr, C. H. Stewart, 


B.Se., holders of City and County Scholarships respectively, have 


nite | been awarded National Scholarships. All the above gentlemen 


obtained the Honours Degree in Engineering of the Victoria 
University, Mr. E. J. Kipps, holding a Derby Exhibition from 
the Bootle Technical School, succeeded in securing the second 
a in the list of Whitworth Exhibitions, Mr. R, Nelson, the 

ir Edward Harland Scholar, also obtaining a Whitworth Exhibi- 
tion, Mr. F. H. Phillips, the holder of the Sir Richard Moon 
Scholarship from Crewe, has been awarded a Royal Exhibition in 
connection with the Science and Art Department Examinations. 
Mr. W. L, Brown, B Sc., after completing a lengthy research upon 
the elasticity and es of cement in connection with his 


P 
University Research Scholarship, which has been ted by the 
Institution of Civil Engineers, has been appointed by Sir Benjamin 
Baker to a post on the Central London Railway. Mr. J. 4: 


Farmer, M.Sc., who was an 1851 Exhibitioner, has completed 
research at Montreal on “The Action of Jets of Water,” which 
has been published by the Royal Society of Canada, and has been 
awarded the Honorary Degree of M.Sc. of the Montreal University. 
It is also satisfactory to note that a large number of the stadents 
have obtained appointments in connection with public works, Indian 
railways, the Royal Navy, and elsewhere, while several are 
- in mi | offices and private firms in this and other 
ti 








1895, £31,250; in 1896, £80,882, Pithe dividend per iano 
20 lire (16s.) in both the above years, 





your impression of September 27th, bases his sv; ion that the 
United States mile is only 5000ft. The stand mile in use on 





In view ot f these past results there is every prospect that 
the new session will be a very successful one, 
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DUBIAU’S BOILER. 


Many and varied have been the attempts to put the water 
which lies in the coolest part of a steam boiler—under the 
flues in a Lancashire boiler, for example—in circulation. The 
latest. attempt in this direction, and one which seems not 
unlikely to succeed, is the invention of Herr Dubiau, the 
director of the Lyoner Kesselgesellschaft. The principle of 
its action is demonstrated by the apparatus illustrated in 
Fig. 1. Two vessels are arranged as shown, and tightly-fitting 
cork j2ining their mouths, whilst a bent tube R connects 
their spherical parts. Through the cork pass several tubes 
extending nearly up to the top of the upper vessel and 
descending @ short way below the neck in the lower flask. 
A sufficient quantity of water is introduced to entirely fill the 
jower vessel and partly fillthe upper. Heat is then applied. 
‘As steam is given off it 
collects in the upper 
part of the lower vessel, 

ling the water 

ugh the external 
and internal tubes. As 
goon, however, as the 
mouths of the latter 
are encl by the 
descending water the 
circulation stops, and 
the pressure in the two 
yessels being equalised, 
the cooler water de- 
scends from the upper 
vessel by the external 
tube and causes & 
sudden condensation, so 
that the lower vessel is 
again entirely refilled 
and the phenomenon } 
recommences. After a short time, however, the water in 








the two vessels attains practically the same temperature | 


throughout, and a steady circulation up the small tubes and 
down by the large tube sets in. 

The practical application of the action thus demonstrated 
is shown in Fig. 2. AA AA are bundles of short tubes with 
their lower ends cut on the slant, projecting through a plate 
of the M form shown fixed above the furnace end of the flue 
of a Lancashire boiler. This plate makes a tight joint with 
the boiler front, and is closed at its back end by a spectacle 
plate B, fitting the boiler all round, but not descending quite 
to the bottom, the opening left corresponding to the external 
tube R in the model. The level of the water in this enclosed 








Fig. 1 
space sinks till it reaches the lower ends of the tubes, just as 


it did in the riment described above, and after a time a 
steady circulation takes place, all the water being compelled 
toenter by the a space under the partition. The 
same device is applied in a very similar manner to the drums 
of water-tube boilers and various other boilers. The results 
ofa number of comparative trials show that the gain is 
between 6 and 7 per cent. on the fuel used. 








TENSION OF SPOKES IN BICYCLE WHEELS.* 


In the rapid and extensive evolution” which the bicycle has 
experienced within a few years, every item in its construction has 
been made a subject of study by experts, and the result is now 
ie, teal aad as a — of come skill, combining 

’ uu and comfort. anufacturers -] icu- 
larly to remind Poettodee ts 
are applied to the material used and to the fastenings, 
adjostments, &c,, not hesitating to claim ernie with more 
assurance than accuracy, 

a nions may differ as to just what part of a bicycle demands 
= ighest perfection in its construction, but while conceding the 
oe of a good frame, and the advantages of frictionless 

ti ngs, it will hardly be denied that the wheels themselves are 
= tled to close attention. Nothwithstanding the im ents 

t have been made in these, even since the ovegtien of pneumatic 

4 there is yet a serious defect in the wheel as now constructed 
W a considered from the engineer's point of view. 

n bicycle wheels the axle with the weight which it sustains is 
—— from the rim by the spokes, which are, therefore, in 
bs owl If rotated on the axle without touching the floor, the 

Schanically correct wheel will be round and centered or “ true,” 


* Contributed to Engineering News by D. W. Hering, Professor of 





Physics, New York University. 


and all spokes will be equally tant. The utmost tension in any 
spoke would be just so much that when the wheel was bearing its 
load, the spoke in its most relaxed would not be slack. 
It is customary to connect the rim to the hub by inserting the 
spokes, and then to tighten one spoke or another until the wheel 
runstrue, As the rims are of varying diameters, the differences 
sometimes in wood rims amoun to lin. in a 28in, wheel, this 
caeeey pene results in all d of tension in the spokes, 
and since the workman has no definite standard by which to be 
pare, the whole operation is haphazard as to the tension in the 
least-strained spoke. The wheel in some instances might be made 
just as true and yet every spoke be less drawn upon. On the 
other hand, the wheel may be strung up to such a pitch as to 
leave for the tightest spokes but little margin of safety under a 
heavy load or sudden jolt, 

The substitution of tangent for direct radial spokes has been of 
advantage, by permitting a less clumsy construction with greater 
security of attachment at the ends, As the spokes are usually 








Fig. 2 


arranged, the hub is in suspension from four nearly vertical spokes 
in two pairs, the first pair having one spoke tangent on, say, the 
| forward side at the tend of the hub, and the adjacent spoke 
tangent on the other side of the hub at the left end. The other 
pair consists of the next spokes forward and back, the first 
attached to rear of hub at the right end, and the last to front of 
hub at the left end. For example, in the figure, Nos. 1 and 36 
constitute the first-described cole or stirrup, this is further 
sustained by 2 and 35 ; then come 5 with 4 and 6 with 3, and thus 
the system of suspension is distributed around the wheel, so that 
as the wheel travels the load on the hubis eye | successive 
= of four spokes. This general plan is modified somewhat 
y different , the spokes being oti: togeth 
where they cross. In at least one other instance the makers claim 
an advantage in the way of spokes which cross frequently are 
| interwoven, 
To determine just what initial tensions exist in new wheels 
| supposed by their makers to be ready for riders, as well as to 
compare those of different companies, an examination was made 
| of each wheel on five different bicycles, or ten wheels in all. The 
ee were all said to be “‘high grade.” They were 28in. wheels 
| with wood rims and with tangent spokes, including those bent or 
| hooked at the hub, and those straight. The number of spokes to 
| the wheel ranged from 28 to 40, the rear wheel in every case 
| having from 4 to 8 — more than the front one. The spokes 
| ranged in diameter from “058in. to ‘O7in. The length, diameter, 
| and density of the spoke being determined, the note which it 
| sounded = lucked was observed by com: m with a 
| standard tuning fork or pitch pipe, and from the corresponding 








| 








number of vibrations the tension was computed from the familiar 
formula of physics: 


p= ™(2rPPad i, which P is the stretching force in 


g 

unds, x, the number of vibrations second ; r the radius, and 
P the length cf the spoke, both in es ; d the density in pounds 
per cubic foot, and g the acceleration of gravity in inch-seconds. 

The suggestion that the spokes of a wheel should all be brought 
to the same tension by tuning them to the same pitch has been 
made, perhaps, many times. Such tuning would only replace one 
evil by another, for then the wheel would not be round. The 
pu of this Paper is to show what irregularities are to be met 
with in the best wheels, 

The machines that were examined may be designated as 
A, B, C, D, and E, and the figure represen‘ the rear wheel of 
model E, together with the appended table, serve as an illus- 
tration for all, although the actual values are different in the 
different cases :— 


Table qy Initial Tension of Spokes in Bicycle E. 








* Front — Rear — 
Spoke Relative Relative 
Ro. tension. —— tension. be 
1 mi ae eee Se 118 
2 ets | ere ree 
8 oe +6 eR? ca ee Oe ee ven! 101 
4 oe a ce Ts te 127 
5 EO 6 ee Rew & Se 180 
6 Seve a) hee ae <e e 160 
7 1°78 ~ 6 388 - 1°59 127 
8 asi our eee oo 128 “ae e 160 
9 * - 1°26 ° 87 re os 180 
10 ° : ae e 123 . oe oe 197 
ll ey 188  s po 
12 - 1°39 110 RS 1 
18 oo - 1°59 Oc ts TR 127 
14 - 1°59 110 «(> 118 
35 o 1%. ce on 3B ania 160 
16 ane 1£8 “ie 160 
17 - 1°59 ate “ee se) 3 118 
18 - 1°26 87 ww 160 
19 - 1°59 e 110 a are 
20 1°59 110 sikh cc oe UB 
21 16 (ke we be 2: e 160 





Besides the range and variety of tensions which the table shows, 
it is also interesting for showing the comparison of tension in 
spokes adjacent to one another, and in any four comprising one 


suspension group, 
Table of Greatest and Smallest Initial Stresses. 


Tension. 
Bicycle. Least. Greatest. 
Ib. Ib. 
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Rear on” ob Sew Ol ne - 0k. en fear a an 2 eae eee 
SP Gy oc be gee he eee et es ae 
NE gy eke od Haan: ae ds se ae Oe a0? eae 
eS ig SS es I Oe ee 
mee o« @& eo. 202 


Model B showed greatest uniformity and least range of stress, 
it being the only one of the five in which there was not a difference 
of 100 per cent. between extremes. Samples of the spokes used in 
B, C, and E were tested as to their ultimate strength, with the 
following results :— 


Sectional Max. load befcre 
area, breaking. 
sq in. Ib. Ib., sq in. 
B First specimen -- 0°00288 .. .. 585 .. 185,800 
Second ,, tide [és "00288 .. .. 550 .. 191,000 
C First ” os os ce “OM oe TE os THO 
Second ,, eS ae "00285 .. .. 465 .. 163,200 
E First ys oo cc co COS .. .. OS .. 1 
Second ,, ow - “Ge... 35 ae 117,900 


It thus appears that the stress in the spokes of the unloaded 
wheel is not only in many cases a large fraction of the ultimate 
strength, but, as will be seen, is in all instances considerably 
larger than any stress due to the weight of the heaviest rider upon 
a smooth road. The distribution of weight on the bicycle, of 
course, depends largely upon the method of the rider, and the 
effort he is expending upon the pedals, but if we assume an 
apportionment suggested by some experts of 20 per cent. of the 
weight on the saddle, 60 per cent, on the pedals, and 20 per cent. on 
the handle bar, we shall not be excessive in our estimate of the load 
on the rear wheel. The frame is about equally supported on the 
two wheels and the above distribution for a rider weighing 160 lb., 
added to the weight of the frame, would place about 100 lb. on the 
fear axle. Dividing this equally among four spokes, the initial 
tension is increased by only 251b. in each spoke, but this is with 
the load quiescent and most favourably placed. It will be seen, 
however, that this additional weight produces a severe trial upon 
the spokes when the wheel is ridden over rough places. If a 
weight of 25 lb. were dropped lin. and caught and checked 
suddenly by the best spoke in the above tests, the resilience 
thereby occasioned in the spoke would represent a maximum pull 
of 512lb, A sheer drop of the loaded wheel through a height of 
lin. upon a solid surface would develope in the same way, if the rim 
and tire were rigid, a pull of 512 lb, in each spoke in addition to 
the stress from the quiescent load and the initial tension. Few, if 
any, of the spokes could stand it. Of course, such an extreme case 
could not well arise in fact. This stress could only result if the 
spoke were attached to an unyielding support. The effect is 
mitigated somewhat by an elastic resilience of the rim, but most 
especially by the tire. That is the t merit of the pneumatic 
tire. Just how far flexibility is desirable in the rim may be 
questionable ; undoubtedly it is in the tire that the qualities of a 
cushion are looked for, but if the tire is pumped ‘‘hard,” a ride 
over rough pavements or a car track will surely give to the spokes 
an appreciable if indeterminate share of additional stress. If the 
tire is soft enough to permit the rim to strike an obstruction, the 
effect is worse than with the hardire. If flexibility of the rim 
is desired, then there should be but few spokes, three groups, or 
twelve in all, being better than a larger number, but if the rim is 
to be rigid, a large number of spokes is better, and this in turn 
would secure greater uniformity of initial tension. isi 
that the elastic resilience of the rim or the tire or of both is the 
safeguard of the spoke under a severe jar, there is still an inde- 
terminate element in riding that intensifies the strain in the 
spokes, That is the possibility of such a succession of jars as to 
fall in with the stress in the spoke periodically, like the rhythmic 
occurrence of small vibrations, which after a few repetitions may 
become serious even in strong structures, Any such synchronising 
in the case of the bicycle could continue for a very short time at 
most, but a very few jars succeeding at proper intervals would 
make the strain serious. The softness of the wood must be of 
further service, although in so far as the inequality of tension is 
relieved by the spoke caps sinking into the wood, in so far the 
wheel becomes distorted, and it must then be trued up again, in 
bare process the old fault may be renewed and perhaps aggra- 
vated, 

The initial tensions as tabulated above seem great, and they are 
probably needlessly so, but the last turn of the screw may be 
responsible for the most of the excess, for after all the spokes are 
taut, a very little further screwing up of any one means a large 
additional strain upon it—how large is scarcely appreciated by the 

repairman, who is generally not very discriminating. If 
the rim were unyielding—and the tighter the wheel is strung the 
more rigid it becomes—a single turn of a screw having fifty-six 
threads to the inch would mean a pull of 661b. additional upon a 
spoke of No, 14 wire, llin. long. 

Whatever may be the best remedy for the defect, it is not good 
engineering practice to operate any machine that is subject to 
vibrations or shocks, with so small a margin of safety in any of its 
members as in seen to exist in bicycle wheels. Rims more nearly 
round to begin with would make so unequal and therefore so 
great initial tension unnecessary. Perhaps wood rims cannot be 
made as true as metal ones, but an improvement in quality can 
doubtless be made if effort is directed to it. No matter what kind 
of rim is used the mechanic should not evade the responsibility for 
excessive tightening of the spokes on a plea that they are not 
tuners, A maximum tension ought to be established, beyond 
which they should not be allowed to go, and a rim which required 
more than this ought to be rejected. That would give to a rider 
a wheel that would remain true for a longer time than is now the 
case, and would be more satisfactory to him than a guarantee from 
the makers to replace a spoke free of charge. 











ON BOARD THE SOUTHAMPTON. 


DuRING the past four weeks I have heard much of the method 
adopted by Messrs. Yarrow and Co., the torpedo boat builders, 
for combating the strike of the engineers. I determined, there- 
fore, to see for myself this novel means of keeping a yard running 
when a = struggle is afoot in the engineering trade. Oa 
Monday I set out for Poplar, and, ringing at the gate, I was 

uickly under the wing of Mr. William Crush, who has been 
chiefly responsible for what he terms the “social” side of the 
non-unionists’ lives, Out in the yard conversation was carried on 
with difficulty, for all the noises of a shipbuilding yard in full 
operation drowned our voices. Nevertheless, as we made a hurried 
trip through the various shops we managed to keep up some 
snatches of talk, and I learned how one firm has supplied the want 
of unionist engineers, 

The basis of the whole scheme is the Royal Mail Steamship 
Southampton. In her better days this boat belonged to the London 
and South-Western Railway Company, and ran with passengers 
between Jersey and Southampton. Now the steamer is moored at 
some little distance from the yard—a fine paddle-boat, looking 
as though even now she were capable of a fairly fast run, This is 
the home for the time being of the non-unionist engineers who have 
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replaced the men on strike, There they sleep and have their 
meais, being ferried backward and forward from -the factory in 
boats and steam launches. The engineers have lived on for 
nearly a month, and many of them will continue to do so until the 
strike is over, and pickets are no longer to be found in the neigh- 
bourhood. 

We went down to the landing place, threading our way through 
the boats which lay on the stocks ; passing underneath the stern of 
this vessel, and round the bow of that ; and pausing for a couple of 
minutes to admire the new gunboats building for the ascent of the 
Nile—square-looking, flat-bottomed affairs, making up in efficieric 
what they lack in elegance. As we stepped aboard the wherry, 
noticed a little launch lying by the water’s This, I am told 
is Mr. Yarrow’s own boat. Small and insignificant it looks, and 
yet, if one penetrates to the beginning of things, the working of 
that tiny launch has probably much to do with the struggle which 
has been waged in the yard. Some time since the union men 
absolutely refused to allow one of their number to work after five 
o’clock in taking home their employer by this launch. The conse- 
quences were that the engineer on full was replaced by a 
boy, and Mr. Yarrow threw in his lot with the Employers’ 
Federation. 

As I am being told this story we have been ferried to the South- 
ampton, and are on her deck. Turning under the forecastle we 
encounter long rows of washing basins all set in a wooden bench. 
Here the workmen have their morning and evening wash in rough- 
and-ready style, The cabins on either side—once consecrated to 
the minor officers of the boat—now provide sleeping d 
tion for a few workmen. Downstairs the tables are set out for 
dinner. Glasses, knives and forks, and a piece of bread for each 
man are ranged round the board. The floors are scrubbed 
ena ges | clean. All round the sides of the cabins are the 
berths, just as they were when ‘the Southampton ran her daily 
trip in the Channel, In many are portmanteaus and leather bags 
of all shapes and sizes. In one rests a sturdy hat-case, and the 
visitor knows that at least one of the engineers wears a top-hat 
when he goes ashore on Sunday. 

In his own little cabin the ship’s steward is up huge 
_— of dirty clothes in preparation for the laundry. All washing 
is done by the firm free of cost to the men. Going once more on deck, 
we drop down into another cabin, which has been quickly fitted up 
for meals. Here there are no bunks, and the place looks bare, but 
impeccably clean. A faint, but pleasant, smell of disinfectant is 
in the sir, but there is neither here nor elsewhere any of that 
closeness of atmosphere which one associates with ships’ cabins. 
The ventilation has been admirably attended to. Farther forward 
we stop at the cook’s galley. It is warm in here for the fire is 
blazing away, and the cook almost steams as with a proper pride 
he throws open the oven, and displays seven large legs of mutton 
roasting merrily. This is the dinner for the men, and in pans are 
huge quantities of potatoes and greens. 

Forward again, and we pause two steps down the stairway which 
leads to the saloon of the steamer. To the left is displayed an 
announcement that on Wednesday evening there will be a lecture 
on board, illustrated by limelight views. Just in front, and above 
our heads, are two glass frames. In one is set out the names of 
the ship’s committee, elected by the men; of the librarian and his 
assistant ; of the pianist, again a workman; of the ship’s doctor, 
and of the secretaries of the ambulance class. Below are a few 
rules, the first stating that no breakfast will be served on Sundays 
after 9.30a.m. ‘‘We don’t allow them to lie in bed all day,” 
comments Mr. Crush. Divine service, one learns further, is held 
in the saloon on Sunday mornings, Below this frame is a second 
—the catalogue of the ship’s library. 

In the saloon the bunks are arranged in a double row, one 
above the other. Here a large number of men can be accommo- 
dated. Just within the door is the library, and on little slips of 
——- forms _ — are printed. At the other end area 
fine harmonium and a good piano, Between them, neatly arranged 
ina Hy ee. is all the music, ranging from the latest Aor opera 
to the hymn books of Moody and ey. About the whole place 
there is an air of comfort, almost of luxury, somewhat surprising 
in the circumstances, Here on Sunday mornings the vicar of the 
parish has a service. There is no compulsion to attend, but nearly 
all the men doso, Many of them have scarcely ever before been 
within a church. Their singing has astonished everybody, for 
these men have come together from every part of the country. 
Many, however, have good voices, and concerts are organised by 
them at least once a week. 

Aft are benches, covered with sails, still bearing the words, ‘‘ For 
Ladies Only.” Here in the evenings the men sit and smoke, sing 
songs, and converse, That is when they do not goashore. Most 
of them are away each evening. A steam launch takes them and 
lands them st some point either up or down the river. The same 
spot is seldom chosen twice running. As the men step ashore the 
d where they will be picked up, and by this system all 
danger from the union pickets is avoided. The engineers go when 
they like, the only stipulation being that they shall be aboard 
again by 9.30 in the evening. Those who wish to write to friends 
can obtain postage stamps and stationery on board, and there is a 
ees cleared each evening. Each man pays ls. 6d. a day for 

oard and lodging—an amount which far from covers the actual 
cost. If anybody is dissatisfied with the bill of fare, he is at 
liberty to purchase what he likes at the canteen. Beers and light 
drinks are permitted on board, but no spirits. 

Just as I have completed the tour of the vessel a horn blows, and 
through a field glass—for there is a heavy fog on the river—I 
watch the engineers, some eighty in all, come trooping down to 
the boats in-waiting for them. Two minutes later they are 
scrambling on deck, most of them young fellows, and good speci- 
mens of their class. They disappear below with wonderful speed, 
like men whose appetites are strong, and who know that dinner is 
ready. When we descend once more to the cabins, knives and 
forks are going with a will, while the carvers are busy cutting off 
more slices from those legs of mutton. 

Over a good dinner in the officers’ cabin, where we are joined by 
Mr. Mariner, who has organised the staff of engineers, we talk of 
many things. No less than 2000 applications for employment have 
been received from every quarter of the kingdom in response to 
advertisements. There are no Free Labour Association men at 
Yarrow’s. All have been obtained direct. From the 2000 some 
200 have been selected to come to London. This number has been 
reduced to 100 of the more efficient, the remainder being given 
return tickets to whence they cams. Naturally the work demanded 
of engineers at Yarrow’s is of a high class, and only the better 
men can undertake jobs, Several came under the impression that 
they could loaf and laz3 as much as they pleased. In these cases 
the presentation of a return ticket was very speedy. After being 
practically shut down for nine weeks the yard is not yet in full 
operation again, but no difficulty is found in increasing the number 
of engineers as work is found for them. 

The daily routine on board the Southampton ins at twenty 

minutes = five in the morning, when the ship’s bell sounds for 
rising. enty minutes later hot coffee is served, and at five 
minutes to six, when the horn begins to wail, launches are along- 
side to take the men ashore. At half-past eight comes breakfast, 
a at Papa oe at _ hong’ that mye have their 
iberty. are ex to be in , however, by - ten, 
when the lights are extinguished. With eighty men, pot amt 
t 6 ther, crowded on board ship, it might be 
ining dis- 
cipline. That, however, has not proved to be the case. On the 
contrary, no hard-and-fast rules are laid down, and if quarrels 
arise, as they occasionally do, there are always some of the engi- 
neers who make themselves special constables on the spot. The 
doctor visits the ship twice a week to attend to any little illness 
which may occur. 

I have finished my description of this new experiment in union 
fighting, but before I conclude let me speak of the admirable 
temper which is being shown on both sides. Nobody, I am assured, 
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thought that difficulty would be experienced in main 





was more sorry than Mr. Yarrow at parting with his men. The 
unionists on their side were equally grieved to leave. They gave 
up good work, high wages, and comfortable berths. In no way 
have they shown throughout this dispute anything but respect for 
their former employers, and for the managers of the various 
departments. Both sides are figh for a principle without 

assion or ill-feeling. Many of the strikers can never come back. 

essrs. Yarrow are pledged not to discharge any of the non- 
unionists who are efficient. Yet if the strike was ended to- 
morrow I cannot doubt, after spending nearly three hours with the 
heads of departments, that the firm would do its best to find 
a for what old hands they required.— Newcastle Daily 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October Ist. 


With a flow of gold from abroad assured, big crops, high 
prices, steady railway traffic at maximum limits, “ easy” money 
markets, low rates, increasing industrial activity, and hardeni: 
and, in fact, advancing prices, a better feeling is taking permanen 
possession of American manufacturers and merchants, As 
measured by last year the bank clearings, which include 
purely speculative transactions, are from 60 to 65 per cent, 
greater. This is phenomenal expansion. Our banks have had 
to Fae with in thirty days, twenty-six million dollars, in 
gold and legal tenders. There are no signs of a stringency in 
the money markets, Exports are enormous, and must be pai 
for, and with American securities advancing to good dividend 
points, there is less inducement to send them here in payment, 
Railroad managers in some sections would like to begin ordering 
rolling stock, engines, and other equipments at once. Within a 
week orders for seven thousand cars have been announced. The 
bulk of American roads need doctoring up, and they will get it. 
When they do the steel makers will rejoice. Bessemer pig has 
crept up fifty cents. Alabama pig is within a notch of the non- 
exporting point. Forge is quiet, because rolling mills can never 
get work enough ahead to feel comfortable. Carriage and wagon 
work is active. Every farmer wants a wagon, and his wife wants 
a buggy. The tone of the entire market is improving, but while 
there is danger of a little inflation of values, the chances are that 
for a time requirements will not be presented in such volume as to 
allow quotations to remain at the point they reached last week, 
for steel products particularly. The general situation throughout 
the States is the best it has been since 1892. Labouris contented, 
apparently. The bituminous miners made their point sub- 
stantially, and are at work. There is a threatening condition in 
the anthracite coal fields. Years ago low wages starved out the 
Welsh and English miners, and now the Huns and Poles are 
starved into conduct that necessitated the calling out of a brigade 
of militia for a second ‘‘ Vacation” the same summer, 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineers: Ernest F. 
Sparks, to the Buzzard ; and William J. Hender, to the Plassy. 
Assistant-engineers: Cyril E. J. Hammond, to the Vivid; Frank 
A. Sachets feipinust, to the Victory ; and Charles A, Harding, 
to the Powerful. 


UNEMPLOYED INsuRANCE.—Mr. T. R, Mulvany, H.M. Consul at 
Diisseldorf, under date of September 4th, has sent the first annual 
report of the fund for assurance i want of work in 
winter, established at Cologne last year, from which the following 
particulars are extracted by the Labour Gazette :— the 

riod covered by the report (May 9th, 1897—March 31st, 1897) 

persons applied to be insured, but nine were not accepted, 

being not properly within the scheme. Of the 220 persons 
ieee, oT are pee as skilled, most of whom belong to 
branches of the building trade, while the 133 unskilled men were 
— labourers and day labourers. A large number of those 
nsured got behind with their payments, bat 132 fulfilled their 
obligations and became entitled to relief in case of unemployment 
during the period covered by the insurance—December 15th— 
March 15th. Ninety-six persons reported themselves as unem- 
loyed, but permanent employment was found through the local 
Sacer registry for fifteen before the expiration of five days, and 
therefore before the payments of the fund commenced, and 81 
persons—31 skilled and 50 unskilled—were provided with tempo- 
rary employment—2181 days of work in all—which reduced the 
number of days on which these persons had a claim on the fund 
to 1408, in respect of which they received a total sum of £117 15s, 
The te premiums paid by these 81 persons amounted to 
£26 63. 6d., while the total amount of the premiums paid by the 
whole of the persons insured—including those who did not receive 
relief from the fund—was £50 7s. It is remarked that the 
attempt to obtain unskilled employment for skilled workmen seldom 
succeeded, because employers expect that such men will | 
them as soon as they can get a job at their own trade, 
expected that the fund will be more uently resorted to now 
that it is better known; in the first weeks of the new 
financial year more than 100 applications for insurance have been 
received. The accounts of the fund for its first year show a 
balance standing to its credit of £5179. 


TRADE AND Business ANNOUNCEMENTS.—Mr. F, J. Collin, coke 
oven builder in Leeds, has been entrusted by the Snydale ege 
of Messrs. Hy. Briggs, Son, and Co., Limited, Normanton, wit 
the erection of thirty coke ovens of his latest patent type. The 
coke oven plant will work with the by-product plant by produciog 
tar, sulphate of ammonia, ard benzol.—Messrs. Furness, Witby, 
and Co, have decided to fit up two of their ships with cold storage 
for the Canadian trade, and have placed the order for the machinery 
with the Linde British ‘im Company, Limited, 35, Queen 
Victoria-street, London, E.C. This makes ten boats the Linde 
British Refrigeration Company has fitted or is fitting for this 

ticular service. The Linde Company has also orders in hand 
or installations for ths Union Steamship Com 
Zealand ; the Osaka Company, of Japan; the Ni Yusen 
Kaisha ; and many other important companies ; and is erection 
large cold storage and ice-making plants in Bristol, Leeds, Brad- 
ford, Liverpool, Grimsby, Bath, and London, besides others in 
South Africa, Canada, Australia, and New Zealand. A large 
number of smaller plants are being supplied for use in various 
dairies, butchers’ establishments, bacon curers, &c, Altogether 
nearly 3300 plants have been supplied, of which over 450 are for 
use on ship. The capacity of these machines is equal to the 
refrigerating effect produced by the melting of no lees than 75,000 
tons of ice every twenty-four hours,—Messrs. Southam and Co, have 
removed from St. Paul’s-buildings to Amberley House, 12, Norfolk- 
street, Strand.— We understand that the design and estimate of Mr, 
Louis Harper, A.M.I.C.E., Aberdeen, have been accepted by the 
Government of Cape Colony for the supply of a steel rope 
suspension bridge to be erected over a river there. The bridge 
will have a clear span of 200ft. and a roadway of 8ft. wide, and 
to be used for the transit of foot nger and light vehicular 
traffic.—Messrs. Jno. Beatson Son, have removed from 
42, St. Mary’s Gate, Derby, to 6, The Strand, Derby.—Mr. Arthur 
L. Gibson, of 4, Queen Victoria-street, informs us that in conse- 
quence of the continued — of his business, he has severed his 
connection with the Otis Elevator Company, Limited, as and from 
30th September, and now intends to devote his time and attention 
entirely to his own business.—Messrs. Macmillan and Co., Ltd. 
inform us that on and after Tuesday, October 12th, they will 
occupy their new premises in St. Martin’s-street, W.C., leading 
out of Leicester-square, The new will be open for in- 
spection on Friday, October 8th, from 2 to 6 o’clock p.m. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TH little of actual b tra ted Bi 
Rekeuas inden Meavelan. Moet “haneeaaied uations are wean 
for the quarterly meetings next week, that of Birmingham 

ace on the 14th inst., and that of Wolverhampton on the de 

i , therefore, the above reasons for inactivity 


M 
eet Discounting, 
the iron market was firm. 

In pig iron circles here it is considered that a settlement of the 
engineers’ dispute would cause a substantial increase in prices 
inasmuch as stocks are generally lower than was the case threa 
months ago. ay consumers complain of the difficulty of 
obtaining supplies of foundry, and forge pig, at moderate prices at 
any rate, is scarce, There is, therefore, every probabi ity that 
when the competition of South Yorkshire and Lancashire is abated 
by the resumption of employment at the er mapa works, Staf. 
fordshire and Midland pig values will begreatly enhanced. To.da. 
Staffordshire cinder pig was quoted 383.; part-mine, 453, to 
47s, 6d. ; and all-mine, 523. 6d. to 57s. 61. Cold-blast pig was 
88s. 6d. Northamptonshire pig was quoted at 40s. to 41s. 64, for 
forge, while Derbyshire ranged from 423. 6d. to 43s. 6d. For 
forward delivery contracts Derbyshire makers quoted 45s., but no 
business was done at that figure. 

The demand for steel was well sustained at about £6 5s, to 
£6 10s. for common steel bars, and £7 5s. for Siemens quality, 
Billets ruled from £4 153. to £5, and on to £5 5s. for best quality 
and £4 10s. to £4 15s, for Bossemer. Mild steel sheets were 
£7 5s., and cold rolled sheets £10 10s. Angles and girders were 
£6 ton for heavy sections and 15s. extra for light sections, 

bars were £6 5s, and upwards. 

The great topic of this week among Birmingham iron mer. 
chants and others is the result of the declaration on September 
30th, by the Midland Iron and Steel Wages Board, of the net 
average selling price of iron for July and August. It is given 
as £6 1s, 10°8d. per ton. It is a decrease of 1s. 4°73d. on the 
ave selling price for May and Jane, which was £6 3s, 2:81d,, 
that is a fall of 3°56d. on the value for March and April, which 
was £6 2s.1°64d. The drop involves a reduction of 24 per cent, 
under the sliding scale in ironworkers’ w Paddlers’ wages 
decline from 7s. 9d. to 7s. 6d. per ton, and millmen’s wages in 
proportion, this effect from October 4th to December 4th, 
As the return of Mr. Waterhouse to the Northern Manufacturers’ 
Iron and Steel Conciliation Board showed an advance of ls, 
ton in prices for the same two months, it is somewhat singn 
that the Midlands should show a fall. The reduction is ascribed 
to underselling. 

Bar iron was steady at £5 15s. for common. Members of the 
Unmarked Bar Makers’ Associati btained £5 12s. 6d. to 
£5 17s. 6d., but non-associated firms accepted £5 10s. at works, 
Paddled bars were quoted £3 15s. to £4 , and merchant bar £6 10s, 
to £6 12s, 6d. Marked bars were firm at £7 103., while second 
quality ranged from £6 15s. to £7. 

Black sheets were quoted £6 7s. 6d. to £6 12s. 6d. for doubles ; 
and for galvanised sheets of 24-gauge an average of £10 was 
obtained f.o.t. Live: 1. nee were steady at £6 5s. for 
19 qange, and £6 12s, 6d. for 20-gauge. Tube strips were 
£5 12s, 6d. to £5 15s.; fine strip, £6 103.; angles, £6 to £6 5s,; 
boiler plates, £8 to £9; stamping sheets, £9 103. to £10; ship. 
plates, £6 10s.; and nail rods, £6 10s. to £6 15s. 

Some interest is taken by the Midland galvanised iron trade on 
the announcement that a new company, with a capital of £425,000, 
has been formed for acquiring and developing the Dee estates 
including 1260 acres on the Dee estuary, for 43 acres of this last- 
named area were recently sold to Messrs. Summers and Co,, 
corrugated iron manufacturers, who have established extensive 
works thereon. It is by the new company that this 

ition is well suited for manufactories, in consequence of there 

ing a ready means for the disposal of refuse in connection with 

the construction of embankments and sea walls, The vendor is 
Mr. E. T. Hooley. 

From an engineering point of view the matter is also interesting, 
for a good deal of reclamation work—with its consequent employ- 
ment of heavy machinery and plant incidental to such under- 
takings—is likely tc result. 

Steel masters in this district express some surprise, and are 
almost incredulous at the statement from Melbourne, that the 
New South Wales Government has found such difficulty in placing 
in England an order for 2000 tons of steel rails of high carbon 
quality that it has been compelled to order them in America, 
where the manufacturers readily undertook the contract at the 

rice of £5 aton. The export of steel rails, however, from the 
Bnited States will shortly be limited, if a New York report is 
true, which states that rumours are current in Cleveland that the 
old steel pool has been reorganised, and that the price of steel 
rails are being advanced by the mills to £4 lls, 8d, £3 165s, is the 
recent quotation for steel rails at New York. 

In most of the districts round Birmingham colliery owners have 
now advanced the rates to winter values, the increases v: 
from 3d. per ton on slack to 1s. per ton on best household fuel 
Stocks are diminishing, and more time is being made by coal getters 
in mence, 

The splendid dividend of 20 per cent. on the ordinary shares and 
5 per cent. on the preference is the result of the thirteen 
months’ working by the Birmingham Small Arms and Metal Com- 
pany—or rather, by the Birmingham Small Arms Company, for 
the words “and metal” have week been dropped. In addi- 
tion to these divisions a very substantial addition has been made to 
the reserve fund. The entire business and pas the Adderley 
Park and Streetley Works has been sold to the Nobel Dynamite 
Trust Company fora sum amounting in cash and shares to £414,200. 
Daring the year, the increasing demand for cycle components has 
necessitated the erection of new buildings at a cost of £35,000, and 
in machinery and tools they have expended £56,000, whilst they 
have also laid out £24,000 on stocks and stores, The gun works 
are in a most efficient condition, the company now employing about 
2500 workpeople. The company are steadily employed in 
contracts, and the cycle orders do not at present show any mar ed 


ing of the Aston—Birmingham—District Council 
e Highways Committee reported that they had been in 
communication with the City of Birmingham Tramways Company 
and the Birmingham and Aston Tramways gene J reference 
to the contin Sischeaging of water on the roads by the drivers 
in charge of the engines, and also the defective construction of the 
lines running through the district. They had also had their atten- 
tion drawn to the constant emission of sulphurous fumes and smoke 
from the engines of both companies, and the defective condition of 
the engines and trolley stock generally. The Committee are of 
opinion that the time has arrived when means should be taken to 
remedy this state of things, and have accordingly instructed the 
clerk to direct the attention of the Board of Trade to the com- 
plaints in question, and to ask that an inquiry be held in reference 
thereto, ey have received an application from the Birmingham 
and Aston Tramways Company asking for the consent of the 
Council to the renewal of steam for a further period of twelve 
months from September 30th. The Committee recommended that 
the consent of the Council be withheld pending the holding of the 
inquiry referred to. fetal 
e Aston District Council contemplate applying for a provisiona 
order enabling them to electrically light the district. The estimated 
cost of an unopposed order will be about £300, which sum includes 
the deposit required to be made with the Board of Trade. 4 
A dispute has arisen at the works of Messrs. Felix, Hadley, an 
Co., Eyre-street, ingham, which threatens to develope into 4 
strike. About twenty-five of the machine minders have receiv : 
notices of the inten’ of the firm to abolish the piece-wor 
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and to substitute day work. The men state that this will 


i ction in their earn’ by as much as 45 per cent, 
- , he a ete "asthe Chamberlain, the 
an of the directors, who is reported to have informed them 


boy the wages of the minders were excessive, and that the 


F were determined to carry the new regulations into effect. 
ee entice expired on Saturday, and the men intimated that 
they would not return to work on Monday. It is stated that the 
men will be supported by the Cut-nailmakers’ Association, of which 
the minders are members 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
ester. —In the iron market here business moves on steadily, 
oi Sinoogs there is not much weight of bu there are no 
excessive supplies offering, or any pressure to sell, except it is 
that bere and there merchants are prepared to book orders for 
some brands at under makers’ present full quotations. The 
attendance on Tuesday’s Manchester Exchange was about an 
average, and in prices pees there was no really quotable 
alteration from last week, 
was offering in pig iron, and for foundry qualities, which occupy 
the strovgest position in the market, makers were exceedingly firm 
at their full rates. Lancashire brands are strong at 483. 6d., 
leas 24, delivered here. The minimum basis price for Lincoln- 
shire remains at 453, 6d, net cash, delivered Manchester, 
but iron in second hands might be bought at under 
this figure. Derbyshire foundry still ranges from 46s. 6d. 
up to 47s, 6d. net delivered here. Forge numbers continue 
low a8 compared with foundry qualities, and Lancashire brands, 
for which makers have had to g down their quotations to meet 
competition from other districts can be bought at about 45s. to 
45s, 64., lees 24, with makers’ quotations for Lincolnshire forge on 
the basis of 43s. net, delivered chester, but there are merchants 
who are prepared to sell Lincolnshire forge at 423, 9d. net, delivered 
here. In Middleebrough iron makers are not disposed to take any- 
thing under 50s, 7d. net cash for ao foundry brands delivered 
rail Manchester, and merchants would scarcely take under 
¥ "34. for open brands, Scotch iron is perhaps not quite so firm ; 
Glengarnock can be bought at 46s, 6d. to 46s. 9d. at the ports, and 
Eglinton 463. 9d. to 478., with about 49s, to 493, 3d. net cash, 
quoted respectively, delivered Manchester Docks, For American 
ig iron there has been a continued good inquiry, and as so far no 
farther cargoes have come up the Ship Canal, prices are strong at 
about 46s. net. delivered Manchester Docks, merchants having 
sold, at a little under this figure, a considerable quantity for 
delivery on arrival. 

In the finished iron trade business remains inactive, so far as 
inland demand is concerned ; but shipments continue fairly good, 
and prices are maintained at late rates, £5 15s. the minimum 
for | pase bars delivered Manchester, with 17s, 6d. got 
f,0.b, Liverpool, and £5 17s, 6d. up to £6 2s, 6d. is still quoted 
for North Staffordshire bars. Sheets range from £7 to £7 5s., and 

£6 10s, for random to £6 15s, for ~— cut lengths, 
delivered Manchester district, and 2s. 6d. less for shipment. 

In the steel trade there is a continued brisk demand for 
structural material, but apart from this the position is one of 
depression, with low ruling. Hematites are weak, with 
pe foundry qualities not averaging more than 56s. to 
56s, 6d., less 24 ; local made billets average about £4 6s. net cash ; 
steel bars —_ from £6 to £6 5s.; common steel plates from 
£5 10s. to £5 12s. 6d.; with boiler plates readily obtainable at £6, 
although makers generally do not quote less £6 2s. 6d. per 
ton, delivered here, 

Business in the metal market continues slow, the demand being 
restricted to very small dimensions owing to the stoppage of 
engineering works, copper smiths and brass foundries, on account 
of the dispute, but prices are still maintained at late list rates. 

The lock-out and strike still drags on, with the prospects of 
settlement still extremely remote, some of the employers again 
talking of the dispute in all probability lasting on until Christmas. 
Some of the general engineering establishments continue to get 
outside labour, and are gradually fi up their shops ; but in one 
or two cases it has been necessary to take the precaution of lodging 
the men inside the works, to protect them against the threatening 
crowds which assemble outside. On the other hand, there 
is more than a probability that some of the establishments 
engaged on special machine-tool work and other high - class 
engineering will have to close their shops altogether, owing 
to their inability to obtain the requisite skilled labour. 
Messrs, William Muir and Co., Ltd., Manchester, have already 
had to adopt this course, their works having been shut down com- 
pletely during the past week, and it is anticipated that other 
similar establishments will have to follow. It is scarcely necessary 
to repeat that a good deal of work continues to be lost to the 
district which would otherwise be placed with local engineering 
establishments, and the outlook is — but encouraging for 
the ensuing winter. The tion with regard to the engineer- 
ing works that have kept aloof from the lock-out remains much 
the same as last reported, these establishments being kept fully 


going. 

The Bolton Iron and Steel Company, Limited, who have given 
up entirely the manufacture of steel plates, for the production of 
which the cmeney hes for many years past held a high reputa- 
tion, is now disposing of its rol! mill, engines, and other 
requisite plant and gear, its intention being, I understand, to 
completely dismantle this department of its extensive works. 

The Manchester Association of Engineers is opening its winter 
session on Saturday next by a gocial gathering of the members at 
the Grand Hotel, when an address will be given by the president, 
Mr, Joseph Nasmith, on the subject of ‘Patents and Patent 
laws,” The syllabus of papers for doring the ensuing 
session, which has just been issued to the members, inciudesa number 
of contributions which cannot fail to raise mong yy | discussion. On 
October 3rd, the question of roller bearings and their application 
will be dealt with by Mr. W. T, How, of London ; on November 
27th, Mr. H. D, Pearsall, of London, is to give a paper on 

Hydraulic Air Compressing Plant,” and Mr. H. B. Spencer, 
Assoc, M.I.C.E., of Manchester, has promised to read a paper on 
inentpendent Condensing Plant,” on January 29th, 1898, Other 
ere contributions include a we on the “Balancing of 

» asm) to be read by Mr. Jos, Whitcher, on February 26th, 
Many some ‘‘Notes on Iron Moulding,” by Mr. R. H. Beard, on 
> h 26th. A special feature in the syllabus is the setting a 
A a = oaheuie mae - March 12th—for topical dis- 

n engineering subjec suggestions are invited from 
the members, with a view of making these discussions as interesting 
Sensible. The annual meeting of the Association, for the 
gee of officers for the year, will be held on December 

, and the President will deliver his inaugural address at the 
meeting in the new year, on Jani 15th, whilst the forty- 

— annive dinner is fixed for February 12th. 
J a John Ne m, principal of the well-known firm of Meesrs. 
bs > Needham and Sors, iron and steel merchants, Manchester, 
rage ed last week on a special tour to the United States, where he 
joie a number of the American iron and steel works, facili- 
be ‘aving, I understand, been afforded him for an i ion of 
teary, the leading establishments in the above branches of in- 
ad vf weeks back I referred to the fact that several representa- 
States Lancashire engineering firms had proceeded to the United 
ao the view of making themselves acquainted with the 
st American developments in machine tools and automatic 


and it is a piece of information which special interest in 
connection with the present engineering. trade eeete--thas he 
finds the American workshops very to get hold of work, 


Not more than a limited business | p 





and also that since his last visit the workmen have submitted to a 
considerable reduction in wages, 

In the coal trade here pits oy are reported to be wor! 
about fall time, that is, an average of five days week, some 
the pits, in very exceptional cases, running eleven days to the 
fortnight. The improved position of the collieries almost 
entirely due to the maiaet requirements for house fire consump- 
tion, the demand for the better qualities of round coal having 
— increased during the last few weeks, Prices also show 
a decided improvement, the upward move at the commence- 
ment of the month being fully maintained, and although 
this so far has not gone much beyond a general levelling 
up of prices to full list rates, there would seem to be a pro- 
bability of some more definite advance, representatives of man’ 
of the collieries having under consideration the raising of their 
present list rates 6d. per ton, Atthe pit mouth the general quoted 
rates are now 10a. 6d, to 11s, for best Wigan Arley; 8s. 6d. to 9a. 
for Pemberton four-foot and seconds Arley ; and A to 7s, 6d. per 
ton for common house coals. The lower qualities of round coal 
for steam and forge purposes remain only in indifferent request, 
and are not likely to show much improvement until there is a 
settlement of the present enginee trade dispute, but a good 
deal of common coal is being taken off the market for house fire 

urposes. Prices are about steady at late rates, and at the 
-- average 63, to 6s. 6d. for ordinary steam and forge coal. 

ith regard to engine classes of fael, more plentiful supplies are 
coming upon the market as a necessary result of the increased 
demand for house-fire qualities, and for t delivery sellers 
here and there are prepared to be: tly upon list rates ; 
but the general quotations are un ~{ and for forward delivery 
colliery proprietors are not disposed to book at under current 
rates, momon slack remains at about 33. to 3:. 6d.; medium 
sorts, 3s, 9d, to 4s, 34.; and best qualitics, 4s. 6d. to 4s. 9d. 
per ton at the pit mouth. 

In the shipping trade a fairly large weight of business is coming 
forward, and slightly better prices have been got, ordivary 
descriptions of steam coal averaging about 7s, 9d. to 8s. per ton, 
delivered at the ports on the Mersey or the P. tips, 
Manchester Ship . 

Barrow.—The market for hematite pig iron is quiet but firm, but 
it is quite evident that a fair it of prospective busi is 
checked by reason of the engineers’ dispite. Makers, however, 
are very well off for orders, and are likely to keep well employed 
during the winter months, as the consum of Bessemer de- 
scriptions is not only fully maintained, but likely to continue for 
a long time to come in iderable volume, Mixed Bessemer 
numbers are quoted at 48s, to 50s, 6d. net f.o.b., and warrants, 
which have had only unimportant fluctuations during the week, 
stand at 47s, 64d. net cash sellers, 47s. 54d. buyers. A further 
clearance is noted this week in stocks of warrant iron to the 
extent of 1294 tons, making the reduction since the ing of 
the year 99,632 tons, and leaving the stocks still in at 
196,314 tons, It is generally thought that stocks are much too 
high even at present, as nearly one-third of the stocks of iron 
held throughout the whole country are stored in this district. 

In iron ore business is steady and brisk, and native sorts find a 
very regular sale, prices being firm at lls. per ton, net at mines, 
for i average qualities, Spanish ores are quoted higher, owing 
to the advance in freights, and this is having the effect of con- 
centrating the demand more on the local product. 

Steel makers are very busily employed: in all their depart- 
ments. Orders are coming to hand fairly well for all products save 
shipbuilding qualities of steel, and they are quiet owing to the 
engineers’ dispute. Heavy railway material has been largely 
ordered forward, and makers are likely to be busy throughout the 
"ithe plate mille, both b d ligh going 

e plate mills, eavy and light, are kept well on 
local and other specifications, and it is probable these mills will be 
kept busy when the engineers’ dispute is settled. Some time ago 
intimation was given that the plate mills at the Barrow Steel 
Works would be suspended owing to the inability of the Company 
to keep them going at current prices. Arrangements are, how- 
ever, being made to keep the mills going if possible, and it is 
certain that the Barrow Shipyard under the = of Vickers, 
Sons, and Maxim, Limited, will be good regular customers, 

The shipbuilding trade is quieter than it would be if it were 








possible to get along with the work in hand. This, however, is | signs 


impossible ti 


1 tbe dispute is settled. New orders are kept 
by the same cause, 


ittle or nothing is being done by marine 


eers. 
“Goal is in uiet request, and cheap prices are ruling. Coke is in 
good demand and are firm, sh 

Shipping is active both as regards pig iron and steel exports. 
The shipments from West Coast ports , an week reached 10,525 
tons of pig iron and 12,014 tons of steel; as compared with 4012 
tons of pig iron and 3301 tons of steel in the co nding week 
of last year, an increase of 6513 tons of iron 8713 tons of 
steel. The exports of pig iron this year have reached 
333,098 tons, and of steel 350,872 tons, as compared with 248,473 
tons of pig iron and 377,785 tons of steel in the ing 

riod of last year, an increase of 84,625 tons of pig iron and a 

ecrease of 27,213 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is more doing in the Yorkshire and adjoining coalfields, 
the r output being well maintained, and values remainin 
firm. e advance usually made in October in household coal 
been established all round, the increase being 1s. per ton, which 
brings the price up to the maximum of last winter. There 
is quite an average tonnage for London, all qualities freely 
taken. Merchants do not hold very large stocks, and thus the 
opening of the winter is fairly promising. Best es are now 
at from 8s. 6d. to 93. 6d. per ton ; ordinary from 7s. 3d. per ton ; 
Barnsley house from 8s, to 9s, per ton; seconds from 7s. per ton. 
In hard seam coal there is an excellent demand, the weight for 
export being especially large. Values remain firm, although the 
full supply of lower qualities of fuel tells against an improvement 
in price at this advanced time of the year. Barnsley hards are 
from 7s, to 7s. 6d. per ton; seconds from 6s, per ton. For gas 
coal fall prices are maintained—7s, to 8s, per ton—and the demand 
is — equal to the corresponding riod of last year. Engine 
fuel, in spite of the engineers’ strike, findsaready market. Engine 
nuts, 5s. 6d, to 6s. per ton; screened slack from 3s, 6d. per ton ; 


part | pit k from 2s, to 2s, 6d. per ton, Coke ranges from 9s, to 10s. 


os ton in ordinary qualities, washed coke making from lls. to 
2s. per ton. The stoppage ef works has not had such an adverse 
effect upon the demand as was anticipated. 

In iron stocks are very low, and makers are well sold. These 
are the chief reasons for a somewhat remarkable circumstance. In 
spite of the trouble in the engineering trade, quotations for iron are 
firm, an advance of 6d. per ton being required, indeed, in several 
brands. Consumption is not increased, deliveries of iron by local 
houses being in many cases entirely suspended, while, of course, 
the situation prevents the placing of large contracts. Quotations 
for delivery in Sheffield are now as follows:—West Coast 
hematites, to 6ls.; East Coast ditto, 57s. 6d. to 58s,; Lincoln- 
shire No. 3 foundry, 44s, to 44s, 6d.; forge ditto, 42s. 6d. to 43s.; 
Derbyshire No, 3 foundry, 458. to 4be, 6d.; forge ditto, 40s. to 
41s, 6d.; bars, £5 17s, 6d.; sheets, £7 to £7 10s. 

The steel trade is weaker, particularly in crucible 
qualities, owing to the diminished quantity taken in the establish- 
ments affected by the exi trouble. No doubt as the 
demand for railway material off the Bessemer and Siemens 
branches will also be affected, and as the days go on, unless a 
settlement is come to, the production will be still further 
diminished. The men are yet pretty freely employed on the 
heavy contracts placed early in the year by most of the home rail- 





way com: , but new work is not coming forward. Some 
inquiries have been made on behalf of Ezyptian railway extensions, 
other work for foreign markets is anticipated. 

In the Jighter branches business continues very much as recently 
reported. With the beginning of October there is a little 
8| ning of trade demand for Christmas and New Year 

ities, It is significant that materials used in the hafting of 
cutlery are rising in value, American and continental manufac- 
turers are now purchasing the raw material direct, instead of 
eg the scales and handles as they once did from Sheffield. 
The United States people are practically compelled to do this to 
save the heavy duty imposed —_ raw material if it is made ready 
in the form of scales and handles, but as raw material unmanipu- 
lated it goes in free. It is expected that the new ivory sales will 
show a still further advance in prices. Bayers are now reported 
to be placing orders so as to ensure supplies. In pearl shells, 
American, French, and German buyers purchase so heavily that 
ices for several kinds have gone up 10 per cent, to 20 per cent. 
ashion oe a turned in favour of tortoise-shell combs, 
especially in combs for ladies, that beautiful material is 
steadily getting dearer, while imitations are being preseed upon 
the market. 

In the cutlery establishments trade is not particularly brisk, 
and the prospects for the winter are somewhat unfavourable. In 
many quarters work is being given out sparingly, the result being 
attributable to the shutting-off of the American market by the 
new tariff, the collapse of the Indian demand owing to social and 
political causes, and the unusual shrinkage in several es bee 
countries. The inevitable result has followed, the workmen beat- 

about for such labour as there is, and cffering to do it at lower 
. ‘These remarks chiefly apply to commoner classes of cutlery, 
the demand for finer goods being fairly up to the average. 

Colonel Bingham, head of the firm of Meesrs, Walker and Hall, 
Electro Works, Sheffield, has been awarded the special gold medal 
by the Superior Jury of the Brussels International Exhibition, for 
iwprovements which he has personally introduced into the manu- 
facture of silver and clotro-piated goods, and for his trade organi- 
sation. The King of the Belgians is to publicly present the medal 
on the 16th inst., at Brussels, Messrs. Walker and Hall have also 
been awarded the gold medal for the excellence of their exhibit. 

The death is announced of Mr. Willoughby Crampton, which 
took place on October 2nd, at Grantham, in the 52nd year of his 
age. Mr. Crampton, who belonged to Sheffield, and was for some 
time engaged in the Sheffield trades, afterwards proceeded to 
London to represent several local firms, but returning to Sheffield, 
he went into business with his brother as engineers and tool- 
makers, and, when the partnershi was dissolved, he fitted up 

remises for the sale of cles. Having acquired a large interest 
in Messrs. Hornsby and Sons, Limited, agricultural implemevt 
manufacturers, of Grantham, he was appointed on the board of 
directors, and in April, 1895, returned to Grantham to attend more 
a to the duties of the position. Death was due to heart 
jisease. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

Ir may fairly be reported that the iron and steel market in this 
district is in a more satisfactory condition than it has been for a 
considerable time past. It is true that it lacks the excitement 
that was shown at one time last week, and was caused by specula- 
tive operations, but now a sound = business is being done 
of considerable extent, and this is doing much more good to pro- 
ducers than the operations of last week. Whatis more satisfactory, 
is that the improvement is not now confined to Cleveland pig iron 
alone, but is seen also in hematite iron, and there is a better state 
of affairs appearing in the finished iron and steel industries, which 
Jead traders to believe that the good times will not come to an end 
quickly, though we have had nearly two years of good trade, and 
that is about as long as a season of prosperity usually lasts. The im- 
provement now is all the more remarkable in the face of the con- 
tinued stoppagein the engineering industry. It is surprising thatthe 
general trade of this district has suffered so little from this stoppage, 
the pig iron trade especially. There can be no doubt, however, 
that a good number of orders are held over till there are some 
igns of ‘‘ the beginning of the end,” and when this time arrives 
we may look for a rush of buying. Though several of the leading 
shipyards in the district are closed, because of the engineering 
difficulty, yet the plate mills of the district are very well occupied 
with the exception of one or two establishments, and so well are 
the angle manufacturers situated that they are keeping their 
prices up at figures which allow local consumers to import Scotch 
angles. It was thought that long before this finished iron and 
steel works would have been irregularly employed, but they are 


orders elsewhere, and there is a er export demand for 
iron and — plates and angles than has tas oh ever before been 
experienced. 
eveland pig iron is undoubtedly scarce with makers, and as 
evidence of this, producers have frequently to decline orders 
offered to them for early delivery, not because the price to be 
paid is not acceptable, but because re cannot execute them as 
quickly as is necessary. The stock of No. 3, which is the quality 
most needed for shipment, is believed to be practically exhausted 
in makers’ yards, and if there is the usual heavy October demand 
on shipping account, considerable withdrawals from the public 
stores will have to be made. Not since 1892 has there been so 
little iron in stock. At the close of September, Messrs. Connal and 
Co. held 78,789 tons of Cleveland iron, a decrease of 2528 tons for 
the month, where in August the decrease was over 18,000 tons. 

The price of No. 3 Cleveland pig iron has advanced to the top 
figure of the year, and a good deal of business has been done at 
42s, 3d. per ton for prompt f.o.b. delivery, a figure which is con- 
sidered likely to continue as long as the shipping season lasts, No 
material decrease is looked for over the remainder of this year, 
for consumers are readily paying 42s. for November-December. 
No. 1 is at 43s, 9d.; No. 4 foundry, 40s. 6d.; and grey forge, 
39s, 9d. Shipments of pig iron are rather quiet this month, but 
that is not because the iron is not wan so extensively, but 
because iron is scarce, and also because it is difficult to get vessels 
to convey the iron, as their owners have found more profitable 
work for them elsewhere, 

Hematite pig iron is stronger in price than it has been for a long 
time, partly because of an increase in the demand and parti, 
because of the heavier cost of production. Mcst makers as 
49s, 6d. per ton for M. Nos., and very little can be had at 49s, 
The advance in selling prices, however, does not anything like 
cover the increased cost of production. Their ore will cost them 
2s. more per ton of iron produced, but the increase in their selling 
— does not amount to more than ls. For average Rubio ore 

5s. 3d. per ton delivered Tees or Tyne is now quoted, and some 
of the merchants are not prepared to sell under 15s, 6d. Ore 
merchants, though they have raised their prices, say they are 
worse off than when they were getting lower prices, because they 
are only securing ls. per ton more for their ore, while they have to 
Pay ls, 6d. more in freight. The stock of hematite pig iron in 

onnal’s warrant stores at September 30th was 54,465 tons, a 
decrease of 2279 tons for the month. 

The nine months’ exports were this year the best ever recorded 
—952,894 tone—and they were nearly 48,000 tons better than the 
previous best year, which was 1896, The coastwise and foreign 
shipments were each heavier than have ever before been recorded. 
As compared with previous years they have been :— 


Coastwise. Foreign. Total. 

tons. tons. tons, 
1887 oe cc ee 823,200 .. .. 285,542 .. .. 607,742 
1891 co ce co OAM 20 oo DAMS .. «§ CM 
1894 = «- eo 865,009 .. .. 380,148 .. ..- 745,242 
1895 eo oo ce 878,150 .. .. 498,118 . «. 801,38 
1896 oe oe ee 898,290 - 506,883 .. .. 905,123 


498,848 2. .. 529,046 .. .. 952,804 
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The shipments of pig iron from the Cleveland district last month 
were better than those in August, but fell much short of those of 


September, 1896, when the quantity exported was the ever 
known. The decrease is owing tosmaller shipments to Scotland 
and Gormany, the two best customers. A decrease to Scotland 


was inevitable, on account of the high price of Cleveland iron as 
compared with Scotch, it being considerably cheaper for the 
Scotch consumers to take native iron. The exports of pig iron 
from the Cleveland district last month as compared with the 
months named were :— 


Coastwise. Foreign. Total. 

tons. tons. tons. 

September, 1897 .. .. 41,490 .. .. 65,485 .. 106,975 

A fe 1ERT . 2s oo WOO 2. .. GID .. .. 10666 

Se: ber, 1896 .. .. 49,743 .. .. 88,699 .. .. 188,442 

September, 1895 .. .. 45,874 .. .. 58,908 .. 99,777 
To Germany direct and vi@ Holland 292,846 tons have been 


shipped—the est quantity ever reported, and 30,000 tons above 
the previous best year, 1596. To Scotland also the shipments were 

e on record, 315,463 tons. 

The offisial accountants have ascertained that the average 
realised price of No, 3 Cleveland pig iron during last quarter was 
393. 11d. per ton, a decrease of 1d. per ton on the previous quarter. 
Ta the corresponding — of 1896 the price was 2s. 9d. per ton 
less. The wages of blast furnacemen will be advanced three- 
quarters of one _ cent. for the current quarter. 

Ani usiness is being done by the finished iron and 
steel manufacturers, and most of the works are fully employed, 
though this satisfactory state of affairs can hardly last for To 
ia the plate and angle trades if a settlement 1 not arriv: 
at in the enginee er The price of common iron 
bars is £5 5s.; best , £5 15s.; iron ship angles, £5; 
= angles, £5 2s. 64.; iron and steel ship plates, £5 2s. 64.; 
all less 25 cent. f.o.t. Heavy steel rails are firm at £4 103. 
net, at works, and a fair business is reported. 

A good trade is being done in steam coal ; in fact, there is con- 
siderable pressure for deliveries on export account, and the ship- 
ments are satisfactory. The Rotterdam Coal Syndicate has ordered 
about 70,000 tons of Durham unscreened bunker coals, and the 
— to be paid range from 6s. 6d. to 7s. per ton f.o.b, Mr. 

omas Boddy, at the Hammerbeck Colliery, West Auckland, has 
discovered the Brockwell seam at a depth of 48 fathoms, there 
being 7ft. of clear coal, and 10in. of cannel on the top. The price 
of blast furnace coke is 137, 3d. per ton, delivered at Middles- 
brough furnaces. The Durstan staiths on the e are to have 
their coal shipping accommodation doubled by the North-Eastern 
Company, the owners. 

The death is announced at the age of seventy-four of Mr. 
Henry Smith, late of Stockton. He wasa native of Staffordshire, 
and in early life migrated to Thornaby, where he became manager 
of the moulding department of Messrs. Head, Wrightson, and Co.’s 
foundry. He afterwards was in partnership with Mr. T. James 
Thompson in the ironfounding business carried on at the Millfield 
Ironwerks at Stockton, now occupied by Messrs. Riley Brothers. 
That partnership being dissolved, he joined Mr. F. Ww. Stoker in 

ing and working the Eaglescliffe Foundry, but after a few 
years the concern was turned over to a limited liability company, 
which only worked it for a short time. This foundry is now 
carried on by Messrs. Head, Wrightson, and Co., Thornaby, as a 
branch establishment. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively inactive 
this week. Towards the end of last week the market wasi 
but there has since been a more settled feeling, due principally to 
the —_ nee arene — - — fing - employers 
is anticipated in the engineering dispute. The fee! wing on 
ry a that the masters will not only be successful Sannatety, but 
that they will deal such a blow to the instigators and supporters of 
this most unwise short-time movement that it will not be soon for- 
ae Atthesametimeit is fully ary, “ier were result canonly 

attained by ing greatsacrifices. Merchantsand manufacturers 
alike are quite aware of this, are pre} to hold their hands 
and to exercise patience until the end they look for is accomplished. 
A similar feeling pervades all the markets that are more or less 
affected by the lock-out. While there has been a comparatively 
small business in warrants this week, the prices have been steady, 
with even some tendency upwards. Business has been done in 
Scotch warrants from 44s, 6d. to 44s. 8d, cash, and from 44s, 74d. 
to 44s. 10d. one month. There is very little doing in Cleveland 
iron, for the reason that the price, plus the rate of freight into the 
West of Scotland, now makes it advantageous to use the dearer 
Scotch iron. A few lots of Cleveland pig were disposed of at 
42s. 1}d. and 42s, 2d. cash, and 423, 34d. one month. The pur- 
chases of Camberland hematite have been limited, and these have 
been made at 47s. 4d. cash, and 47s. 64d. and 47s. 7d. one 
month. Fora considerable time there had been no business in the 
Glasgow market in Middlesbrough hematite ; but asmall quantity 
of this iron changed hands this week at 48s, 9d. to 49s. cash. 

As is well known, Scotch-made hematite pigs, which do not 
enter the market in the form of warrants, have the first chance of 
—- by the local consumers. For a long time the price of 

tch hematite remained very steady, but owing to the apprehen- 
sion that the steel works may by-and-bye have to curtail their 
— there has been lately an easier tendency in this iron. 
erchants now quote 50s. per ton delivered in por ed trucks at 
the steel works, 
Several weeks ago, when the miners in the district were disposed 


to greatly reduce their working time at the bidding of agitators, 
the Glengarnock Iron and Steel Company dam out the six 
furnaces that had been ing basic pigs at Glengarnock, resolv- 


ing at the same time to carry through some necessary repairs. 

These latter having been now attended to, and the miners a 

now in a more reasonable mood, the six furnaces have been 

re-lighted. The total now in operation in Scotland is seventy-eight, 

compared with the same number at this time last year, and there 

— thirty-seven producing hematite, thirty-five ordinary, and six 
ciron, 

It has been ascertained that the average selling price of Scotch 
pig iron warrants in September was 44s, ey 4d. over that 
of the preceding month, and 5d. per ton better than in July last. 

There is an increased consumption of ordinary Scotch pig iron, 
in consequence of the relatively increased price of Cleveland iron, 
and stocks of Scotch are being curtailed. e past week’s reduc- 
tion in the stock in Connal and Co.’s Glasgow stores was rather 
over 1000 tons, 

Prices of Scotch makers’ pig iron are fairly steady :—Govan and 
Monkland, Nos. 1, are quoted f.o.b., at Glasgow, dhe. 6d.; Nos. 3, 
45s,; Wishaw and Carnbroe, Nos. 1, 45s, 9d.; Nos. 3, 45s. 3d.; 
No. 8, 47s. 3d.; Summerlee, No. 1, 

Calder, Nos. 1, 5ls.; 
. 9d.; No, 3, 48s8.; Glengar- 
50s. 6d.; No. 3, 45s.; Eglinton, at 
r No. 8, 458.; Dalmelli mn, at 
Ayr, No. 1, 47s.; 8, 45s. 6d.; Shotts, at Leith, No. 1, 
= Me * 8, 50s, ; Carron, at Grangemouth, No, 1, 51s, 6d.; 

0. 3, 488, 

The shipments of pig iron from Scottish ports in the past week 
were unusually small, being only 3861 tons, compared with 5088 
in the same week of 1896. To Holland 985 tons were despatched, 
Germany 707, Australia 397, India 122, United States 50, France 

, Canada 50, Italy 230, Belgium 40, China and Japan 100, 
other countries 292, the coastwise shipments being 868, against 


2439 tons in the same week of 1896, 
The finished iron and steel works are fairly well employed as a 
whole, and in guite a number of cases they are ° tes of 


busy. 


the steel works have heavy shifts of men hard at work day and 
night. In the engineering branches there is, it need scarcely be 
said, a good deal of interruption on account of the stoppage of the 
engineers. Thelocomotive works haveinoneor two 

suff »red much in this respect. Not a few firmsare making more or 
less—generally less—successful efforts to carry on full operations 
without the aid of the engineers. There are indications, how- 
ever, that the non-society men will resume work in considerable 
numbers, 

The coal market is active in almost all its departments. The 
shipments from the Scottish ports in the past week amounted to 
192,773 tons, compared with 150,014 in the preceding week, and 
163,380 in ths corresponding week of last year. The inland 
demand has also been good, and the supplies have been well taken 
up, notwithstanding that the colliers are now working fuller time. 
There is practically no ge in coal prices, 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A CERTAIN degree of slackness bas prevailed for the last week or 
two ia the steam coal trade, and while some ascribe this to the 
action of the colliers in throwing the sliding ecale overboard, 
others, possibly with more mature judgment, believe it is simply 
due to the lack of tonnage coming in, and thiak it will change 
directly that tonnage comes in more freely. This is the opinion 
at iff, and it is supported by the fact that a brisk con- 
dition of the coal trade continues at Swansea. Ia their confidence 

iff coalowaers are very firm in maintaining quotations, a 
step which would not be taken if it was thought that customers 
were going elsewhere. Whatever ill result may arise from the 
colliers’ dezision against the sliding scale, will not, it is urged, be 
felt for a little time. Six months’ grace before the scale expires 
will afford ample time for modifications and concessions, 

I note a great change socially in the colliers, At one time they 
were the most conservative of conservatives, in a social sense, and 
any innovation even for their benefit was opposed. Ia the district 
of Aberdare, and also at Merthyr, a movement for a free library 
was successfully opposed, and Board of Health and hospital move- 
ments were also resisted. This week the colliers decided to send 
representatives to support the incorporation movement at Merthyr 
and at Cwmaman, the district, a purely colliery one, is as well 
mene with institutions as an advanced township. 

am sorry to note that the slackness in tonnage is telling upon 
various collieries. Last week only two turns were worked at the 
Plymouth collieries, and this week, up to the time of my despatch. 
business was reported slack. In many quarters this is indicated 
by laden wagons at collieries, as well as at dock sidings. An old 
collier, who has neither sympathy with “control of output” nor 
with the discontinuance of the scale, said to me personally this 
week, ‘‘ Slackness of tonnage! Yes; want of confidence in cus- 
tomers. Look out for six months’ bad times. I was afraid of it.” 
I hope my prophet of evil is wrong, but have often found him a 
sagacious guide. It is evident from these conflicting views that 
opinions are very fluctuating at ent, 

Mid-week, on ’Change, Cardiff, there was a little more buoyan 
in tone, and best steam coal quotations were firm at 103. 6d. to 
lls. ; seconds were at 9s. 6d, to 10s.; and drys, 93, to 9s, 6d. 
Small coal, which has —— of late, on account of foreign 
demand lessening, has revived somewhat, and here again last prices 
were rigidly held :—Best, 53, 94. to 6s.; seconds, 5s.; and inferior, 
43, to 43, 3d. 

Monmouthshire semi-bituminous coals are quiet. Midweek also 
yielded a fairly brisk house coal trade, not only locally, but for 
shipment. Latest os are :—Best, 103. 3d. to 10s. 6d.; seconds, 
93, 34. to 6d.; No. 3 Rhondda, 10s, 9d.; brush, 93. to 9s. 3d.; 
small, 7s. 61. to 7s. 9d.; No. 2 Rhondda, 7s. 9d. to 8s, 3d. ; through, 
62. 9d.; small, 4s, 64. 

Swansea prices are :—Anthbracite, best, 11s, to 11s. 6d.; seconds, 
93. 6d. to 10s.; ordinary, 8s. 6d. to 93.; culm, 43. 3d. to 4s, 6d. 
Steam coal, best, 93, 6d. to 10s. 91.; seconds, 8s. 6d. to 93.; small, 
5s. 6d. to 63. House coals: Rhondda No, 3, 103. 61. to Ils; 
through coals, 83. 64. to 93.; small, 7s. 6d. to 83.; No. 2 Rhondda, 
8s, 6d. to 93. 6d.; through, 7s. 3d to 7s. 9d.; small, 5s, 6d. to 6s. 

On ’Change, Swansea, mid-week, it was reported that pig iron 
had been subject to a great deal of variation, but had left off at 
about the same figures as last week. It was further noted that 
the market was very unsettled, and business much disturbed by 
the continuance of the engineers’ strike. Rails in moderate request, 
but plate and merchant bar make are toa great extent suspended, 

Ironmasters are steadily at work ing in substantial consign- 
ments of ore. This week Ebbw Vale and Blaenavon have figured 
well, Ebbw Vale receiving 1600 tons from Castro, Wright and 
Batler, Swansea, are also — freely from Bilbao, and at 
Briton Ferry a large quantity come in ; prices, 13s, 6d. to 14s, 
Imports of pig at Swansea last week were under 500 tons. At 
Newport some cargoes of pig iron were received from Millom. 
The only notable consignment of rails during the week was 1200 
tons to Alexandria, and 1000 sleepers from owner Mon, At 

‘arthfa a consignment for foreign destination has been preparing 


the week, and, in addition, well-laden wagons of tin , crop 
ends, rail and bar, were despatched. 

Fall time was worked at Dowlais last week, in all d tments ; 
shops busy also at night on overtime. Steel output in the Swansea 


Valley has maintained a fair average ; in some places an increase. 
At Pontardawe, Upper Forest, Llandore, and Millbrook the usual 
number of furnaces were smelting. Cwmfelin has suffered in 
having a barroll broken. The outlook at Cwmbwrla is reported as 
dark. The leading refineries in the valley are very busy. Mannes- 
man tube works are in their usual state at the i of the 
winter season. A local authority calls attention to the fact that 
while the Great Western Railway Company are putting up iron 
bridges in the district, the Midland are using w for spanning, 
and also for the piles. 

Swansea is shipping anthracite freely to France, Holland, ag | 
and other ports, and San Franci ea coal ehip ts, 46, 
a = ewport fair av: . . in sa 

e leading opinion on Change, Swansea, concerning the tin-plate 
trade is that the reduction ied out in wages at some of the tin- 
plate works has long ago been anticipated in the reduction of the 
selling prices, so that no benefit accrues to the manufacturers, who 
have now to compete with other countries. The urgent need, it is 
maintained, is a reduced cost, so that a cheaper plate can be sent 
to market, At Abercarn and Sydney there has been a settlement 
at a reduction of wal = cent. As 
work, I hear that over £30,000 has been lost in wages by the men. 
It is very likely more. Both will re-start shortly. Tnere was a 
better shipment of plates to America last month from Swansea. 
On ’Change at that port iron and steel quotations wore as 
follows :—Glasgow 44s, 7d. to 44s, 8d. cash; Middles- 
brough No. 3, 423. -; hematite, 47s, _ for mixed numbers; 
Middlesbrough hematite, 48s. lld.; Welsh bars, £5 5s. to 
£5 7s. 64.; sheet iron, £6 5s, to £6 10s.; steel the same. Steel 
rails, heavy sections, £4 7s, 6d. to £4 10s.; light, £5 7s. 6d. to 
£5 103. Bessemer steel: tin-plate bars, £4; Siemens, £4 to 
£423. 6d. Tin-plates: Bessemer, makers’ quotations, 9s. 6d. to 
9s, 9d.; Siemens, coke finish, 9s. 9d. to 10s.; ternes, per double 
box, 28 by 20 C, 17s, 3d., 17s. 9d., 18s, to 188. 6d.; best charcoal, 
from 12s.; block tin from £62 3s. 9d. 
Patent fuel shipments are slow for the period of the year; 
seag epee: to brand, 10s,, 10s, 3d., and 10s. 6d., Cardiff. 

Joke fairly » 15s. to 233, 6d., acco’ to quality. Pitwood 
is showing a firmer tone, prices, Cardiff, 15s, to 16s, 6d.; ore, 
18s. 3d. to 13s, 9d., cif. Cardiff. 

There was a larger make of tin-plates than shipments at 
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Swansea last week, and consequently an increased stock. 
now are close upon 91,000 boxes, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

DgMAND and occupation remain tolerably satisfactory on the 
continental iron market, in spa of a slight dulness that ns here 
and there, been reported wi to the placing of fresh work, 

In Silesia the iron and steel industry is pretty lively, and some 
firms have secured a fair amount of orders, chiefly on home 
account ; the condition of prices continues, on the hele, firm 

A steady sort of trade is done on the Rhenish- Westphalian iron 
market, the majority of the mills and foundries being wel] om. 
ployed, with prospects of more work for the next few months, 
A confident tone prevails generally, in spite of the somewhat quict 
not to say dull condition that has for several weeks past charac, 
terised the Rhenish- Westphalian iron trade. 

The demand for pig iron has been moderate recently ; in some 
instances a falling off against previous weeks was reported, Also 
in billets and blooms buyers have been showing a tendency to hold 

back with their purchases as much as possible. Producers, there. 
fore, experience some difficulty in procuring a sufficient amount 
of orders, and there is but little hope of an improvement in this 
direction so long as the business in sheets and in bars remains 
unfavourable as at present. That quotations for billets, blooms 
and ingots are less firm than before goes without saying; in g 
number of instances reductions have been willingly agreed to, The 
activity in the building line is beginning to wane, and this natural] 
influences the girder department, which has been enjoying quite 
a busy time lately, but now only few fresh orders of weight are 
given out. Dealers appear to expect a downward movement in 
prices for the near future, and are consequently extremely reserved 
with regard to the a of contracts. Tae present quotation 
for fangs free Burbach, is M. 105 p.t.; in the Rhenish-West. 
phalian district M. 119 to 120 p.t. is quoted. The weak state of 
the bar trade has been mentioned before ; in fact, the position of 
affairs in aod department is getting worse from week to week on 
- oO e g, P=? ig P reres 

Convention prices are only paid in exceptional cases, the mills, 
especially the smaller ones, offering at very low rates to secure 
work, ) A a rule, M. 120 to 125 p.t. is paid for bars, but less has 
been taken in a ber of inst, B bars fetch M. 135 
to 145 p.t. Hoops are in about the same position as bars, and the 
steel business is likewise depressed, generally speaking. The heavy 
sorts of plates are well inquired for, and firm in quotation. The 
wagon factories are well employed, and have excellent prospects, 

Output of pig iron in Germany, including Luxemburg, was for 
August of present year 569,461 t., of which 119,693 t. were forge 
pig and spiegeleisen, 97,246 t. semer, 303,603 t. basic, and 
97,246 t. foundry pig. Production in July was 569,758 t.; in 
August, 1896, it was 539,440 t. only. From January Ist till 
3lst of August, 1897, 4,481,034 t. were produced, against 
4,175,021 t. for the same period the year before. 

Nothing of interest can be told of the Austro-Hungarian iron 
market. Demand is moderate; in some branches a decided 
slackening off has been noticeable, and the tendency of prices is 
naturally rather inclined to weakness. Girders and rails have con- 
tinued in fair request. Last week the Austrian Rail Convention 
was prolonged till 1902. 

In Servia a pretty lively trade has been done in most sorts of 
iron ; last month’s import was 15 wagons wire nails, 10 ditto rec- 
tional iron and one ditto hardware from Hungary, 3 wagons steel 
from Styria, 5 ditto wire nails, 5 ditto sectional iron and one ditto 
steel from Carniola, 2 wagons girders, 2 ditto hardware from 
Germany. Local demand was satisfactory. To Nisch 4 wagons 
bars and hoops, 2 wagons wire nails, and steel wire sent from 
Austria-Hungary, and 2 wagons bars and hoops and one ditto nails 
and hardware from Germany. 

No change + former weeks can be reported on the French 
iron market. In Paris an improvement in the demand for bars 
and girders was perceptible, but other articles are less lively than 
before. The blast furnaces, as a rule, have secured orders till 
erd of the year. The rolling mills complain of an —t* to 
compete successfully with foreign houses on account of the high 
prices they have to pay for the raw materials. 

Local orders are coming in but slowly on the Belgian iron 
market, but on foreign account a lively demand is experienced for 
both raw and finished iron. Prices are, on the whole, lees firm 
than might be desired, concessions being willingly agreed to where 
anything like a good order is in question. é 

tatistical figures, given by the Rhenish- Westphalian Gazette, 
state German general import in Au; of present year to have 
been, in tons, 3,612,893, against 3,364,526 in August last year, 
Total import from Jan till end of August of present year was 
25,520,881 t., against 23,106,603 t. for the same period the year 
before. General export was 2,516,222 t., against 2,210,676 t.; total 
export from January till end of August was 17,598,830 t., against 
16,451,120 t. for the corresponding period last year. 

















NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand and prices firm, especially in small 
coal and dock screenings. House coal keeps up, both in demand 
and price. Iron ore very firm. Tin-plates unchanged. 

Coal: Best steam, 9s.; seconds, 8s. 9d.; house coal, best, 11s.; 
dock screenings, 6s, 6d.; colliery small, 5s. 9d. to 63; smiths 
coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
44s, 74d.; hematite warrants, 47s. 5d. f.o.b. Cumberland ; Middles- 
brough, No. 3, 42s. 3d. prompt; Middlesbrough hematite, 49s. 7d. 
Iron ore: Rubio, 14s.; Tafna, 13s. 3d. to. 13s. 6d. Steel: Rails, 
heavy sections, £4 10s. to £4 12s. 6d.; light ditto, £5 7s. 6d. 
to £5 10s, f.o.b.; Beseemer steel tin-plate bars, 44; Siemens 
steel tin-plate bars, £4 2s, 6d.; all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 103. 
Pitwood, 16s, London Exchange Telegram: Copper, £48 17s. 6d,; 
Straights tin, £62 1s, 3d. Freights very firm, especially to the 
near and Bay ports and coasting. 


THE 








THE ATLANTIC PassaGE.—A Reuter tel dated Plymouth, 
October 6th, says:—The North German Lloyd steamer Kaiser 
Wilhelm der Grosse, from New York, September 30th, arrived 
here at 3.5 p.m. to-day. The passage from Sandy Hook to the 
Eddystone Lighthouse occupied five days 15h. 10m., the whole 
distance beirg run at an average speed of 21 ‘91 knots per hour. 
The greatest number of knots covered in one day was 519, The 
assage is a record one for Plymouth, being nine hours shorter 
than the St. Louis best time for the run from New York to 
Southampton. 

AcETYLENE Gas.—The Explosives Department of the Home- 
office has recently had under consideration the question of the 
r to be applied to the manufacture and keeping of 
acetylene gas, and has conducted various experiments with the 
object of gaining information on this matter. The results show 
conclusively that acetylene gas per se, when under a pressure of 
something less than two atmospheres, is violently explosive; 
whereas at a pressure of less than one and a-half atmospheres it 
ap to be reasonably free from liability to explosion, provided 
it is notadmixed with oxygen or atmospheric air. For comme 

ani purposes it is considered sufficient to allow a pressure 
of 20in. of water above that of the atmosphere—i.c., roughly 
about one and one-twentieth atmospheres—and it is accordingly 
proposed to draw the safety line at this point and to declare 
—— when subject to a higher pressure to be an ‘ Explosive | 
wi the meaning of the ong oar ph Act, 1875. In France an 
Germany the authorities have fixed the limit of danger at one and 
a-half and one and one-tenth atmospheres respectively, and have 
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when it is at a higher pressure, 
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LAUNCHES AND TRIAL TRIPS. 


the screw steamer Craigneuk, of 
built by the Blyth Shipbuildi 
d, of Blyth, nye yr — ; 
ie, and Co., of Leith, was en to sea for 
aia trials of speed, &c, The Craigneuk 
loaded with coal at Blyth, proceeded to sea early 
in the morning, under the command of Captain 
McKenzie, and a large party, consisting of the 
owners, builders, and guests, were taken off to 
her by tog later in the day. With ideal weather, 
the eea trip was highly epjoyed by all present 
and the excellent way in which the vesse' 
nitted herself on the different trials of speed 
= other various marceuvres through which she 
was put was in the most com lete manner satis- 
factory to both owners and builders, The engines 
sore been built by Messrs. Blair and Co., of 
Stockton. The completion of the hull and 
engines has been under the personal supervision 
of Mr. D. Huskie, one of the owners of the 
vessel, After the luncheon on board, the Craig- 
neuk proceeded on her voyage to Alexandria, 
There was launched from Messrs. Walker's 
ard at Sudbrook, on Thursday, the 30th Septem- 
r,a sand-pump dredger, which is being built 
by "them to the order of the Wallasey Urban 
District Council, under the superintenden~e of 
Messre. Flannery & Tritton, consulting engineers, 
of Liverpool and London. The dimensions of 
the dredger are 160ft, by 27ft. by 11ft. 4in., and 
she is constructed to carry over 600 tons of spoil 
on a draught of about 10t. The hopper doors, 
of which there are twelve, are raised and lowered 
by steam wiaches of special construction, and 
there is spacious accommodation forward for the 
crew. The propelliog esgines, which have beer 
built by Messrs. Pienty and Sons, of Newbury. 
are of triple-expansion type, and take steam from 
a large single-ended boiler at 160 lb., and the 
engine-room is complete with special auxiliary 
fecd-pumps, Webster's combined feed - heater 
and fitter, and other modern fittings. The 
dredging apparatus is by the well-known firm of 
Messrs. J. and H. Gwynne, of Hammersmith, 
and consists of a 15in. compound centrifugal 
pumping engine, specially designed for dredging 
por, and to resist the cutting action of sand 
The 15in. iron suction piping is so arranged that 
it can be swivelled entirely inboard and housed 
by means of a steam-lifting and derricking crane 
when the vessel is entering dock, or proceeding 
to sea, while a special mouthpiece is arranged to 
deal with both sand and marl, which is found at 
Egremont and New Brighton. The plant is com- 
plete with auxiliary air, circulating, and hydraulic 
pumps, and is of the very latest design. There 
were present at the launch, Mr. R. R. Greene, 
chairman of the Wallasey Council; Mr. R 
McGeogh, chairman of the Ferry Committee ; 
Mr, Ellery, a member of the Ferry Committee ; 
Mr. F, Ashe, ferry manager; and Mr, 8S. B. 
Tritton, of Messrs. Flannery and Tritton, 


On Friday last 
about 5000 tons, 
Company, Limite 








RE-COVERING A LINE OF WATER 
PIPE AT BOSTON. 
By Freperic I, WINSLOW, 


Tue changes in street grades.incidental to the 
abolition of grade crossings at the railroad 
terminal in South Boston rendered necessary the 
re-laying, in an entirely different location, the 
large water mains supplying a portion of South 
Boston, thus throwing out of service about 900ft. 
of 30in, and about 550ft. of 24in a. 

This line was laid in 1895 in a soil consisting of 
clay to a level of the top of the pipe, and about 
3ft. of gravel above this. The grade of the 
bottom of the pipe was about lft. above high tide. 
It was decided to raise the pipes for future use, 
the line taking the place oP e abandoned one 
having been laid before the old line could be 
removed, 

The work was given to a local contractor who 
was to raise and separate the pipes, and remove 
them to the pipe yard, two miles distant. Care 
was to be taken to save all the lead possible, and 
the pipe could not be cut more frequently than 
once in 60ft. 

The method employed was to uncover the pipe 
the entire length to a level just below the centre 
of the pipe, then to excavate around each alter- 
nate bell and burn out the joint. It was impossible 
to maintain a fire under the pipe on account of 
the water in the trench, but it was found that 
after burning out the upper half of the joint it 
was comparatively easy to pull out the two 
lengths of pipe, after the insertion of blocking 
near the turned-out bell, and allowing the open 
part of the pipe to settle, thus disturbing the set 
= lead, 

, the pipe lay in 12ft. lengths, weighing 3700 lb. 
in the case of the 30in., and 2600 1 pe | in the 
case of the 24in., so that each piece pulled out 
Weighed respectively 74001b. and 52001b. The 
joints were about 2hin. deep, and from gin. to 
7eit. in thickness. There was a bead on all the 
spigot ends of the 30in, pipe, and @ score in the 
bells of both the sizes, 

The amount of wood used per joint was about 
20 cubic feet. Kerosine was dashed on the fire 
frequently and each fire was carefully watched 
and the joints prodded with an iron instrument 
to ascertain how near to being burned out the 
}int was, the fire being hanled aside as soon as 
the proper time came. Every precaution was 
token to avoid overheating the pipes as well as to 
avoid sudden cooling. The intermediate joints 
bey burned out on the bank, The amount of 
Py saved was 50001b., or about 75 per cent, 
— amount originally used, the remainder 

: g mixed with dirt and lost. But one length 
i 24in. and a 6ft. piece of 30in. pipe were 
—. aside, as they were cracked in unloading. 

@ entire work was done at a cost to the 

Temector of 1957 dols., or 1°34 dols. per foot, 
ut 200 dols, of this amount might have been 
peers by more careful planning in excavating, 
or the work might have sa done for 1°20 dols, 
ar No attempt was made to separate the 
4 74 — a At present prices 
worth, not allo for deterioration, 

oe 1000 dols., and the lon t 


dol , recovered about 

about 2600 ane > net credit on the work 
ols. i 

ccoupied in s. teen working days were 


fi 
done in June bark orming the work, which was 
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Be. Lamp Guiones, B. M. Drake and J. M. Gorham, 





mdon. 
{ 21,783. Closer Vatve Apparatus, L. A. Williams, 


ndon. 
21,734. Batt Bearinos for Crcte Hus:, T. Groves, 


n. 

21,785. Instruments for Mgasurine, J. T. Gradon, 
London. 

21,736. Treatment of GoD Orgs, R. W. E. Maclvor, 


ndon. 

go Sapp.es for Sprine Cart Harness, E. Liggios, 
ndon. 

21,788. Moror Fur. Feepinec Devices, O. Bomborn, 


London. 
ag po Tasres, F. 8. Stephen and J. Whyte, 
mdon. 
21,740. Pweumatic Motive Power Apparatus, L. H. 
Mayer, Lond ‘n. 
21,741. Apparatus for Catcnine F igs, O. I. Milne, 
London. 
21,742. Apparatus f CatcH:nG Futiks, O. I. Milne, 
ndon. 
oe Toone Tops of Cyrcres, J. H. Sayer, 
mdon. 
21.744. Bap Stat Sopports, D. G. Corbin, London. 
21,745. TeLersone, E. E. Ries, London. 
ee. Bicycce Lirrer, A. Bedford, East Ham, 
'83eXx. 
21,747. Manuracture of Fue, L. Dufrasne, London. 
21,748. Cycuxs, A. Taylor, London. 
2',749 Exrractine Oi, J. C. W. Stanley and T. B. 
C. Hardman. London. 
21720. Heatixc and Coo.ine of Cars, 8S. Hughes, 
London. 
21,751. Account Book, J. F. Brown and A. O. Kitt-edge, 


London. 
21 ipo Speep Inpicators for Cycies, G. F. Harvey, 
mdon. 
21,758. InsuLaTep EvectricaL Conpuctors, M. J. P. 
O'Gorman, London. 
21,754. Extracrine Botriep F.u1ps, G. F. Redfern — 
(Rk. Re'd, Victoria ) 
21,755. Buenpine Tea, E. Bevir.—(C. W. B. Wilkins 
Ceylon.) 
21,726. Opentnc Borries, H. Wynnstanley and H. 
Sheppard, London. 
21,757. EVAPORATIVE 
Lond: 
21 758. 


Conpensgrs, H. W. Jarvis, 
on. 
Apparatus for Uszin Conveyvine, J. Campbe 1, 


London. 

21.759. Wrionine Apparatus, H. H. Lake.—(J. Camp- 
bell, United States.) 

2',760 SecuRIN} Raits to Sreepers, E. B. Gilpin, 
London. 

21,761. Neckties cnd the'r AtTracuMents, R. J. Gibaey 


21,762. APPARATUS for Sienatiinc, F. Schauman, 
London. 
21,763. Patrern for CryprocraPHy, H. Tzschucke, 


ndon. 

21,764. Ariat Raitways, W., A, and D. Doig, 
London. 

21,765. Pox for Neckties, J. Gilbert and A. W. Major, 


ndon. 

21,763. Cycie Cup, F. T. Harrop and E. A. Radnall, 
Birmingham. 

21,767. Courtine, E. Euskirchen, Cologne. 
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21,768. Cycre Locxine Foor Rest, J. Gunniog. 
urnemouth. 

21,769. Maxine Diacrams, T. Hutton, Blackburn. 

21,770. Pneumatic Tire Covers, H. Weatherill, Man- 
chester. 

21,771. Securrry of Ve.ocirepes, P. J. Baartmans, 
Brussels, 

21,772. Bevt Fasteners, I. Jackson, Manchester. 

21,773. Fine Grates, J. G. Stidder and F. C. Bourne, 


London. 

21,774. Removine Peer from Qranoes, W. Elder, Glas- 
gow. 

21,775. Cray Worker's Dryino Suep, E. W. Steveas, 
Bristol 


21,776. Brusnes, F. G. Cave, London. 

21,777. Sranparp for Mgasuratnc Heicat, W. O. 
Williams, Edinburgh. 

21,778. Tires, J. Pickles, Bradford 

21,779. Ivrcators, 8. Bunting, Birmingham. 

21,780. Construction of Cyrcite Ris, W. Buckley, 
jun., Sheffield. 

= Cyc.e Drivine Cuarns, J. Pritchard, Birming- 


am 
21,782. Sprrat or Worm Gear for Cycuies, 8. Coombe, 
Exeter. 

21,783. Stream Traps, W. Geipel, London. 

21,784. MeraL Fencino, 8. Bayliss and J. Saddler, 
Wolverhampton. 

21.785 Reevs for Dressinc Mea, A. M. Robi q 


21,816. Means for Raisisc Sunken Satra, J. Ferris, 
21,817. Sprincs for Venicies, I, O. H. Anstee, 
London. 


21,818. Lamps, T. E. Adams, London. 
21,819. Evecrrica Srorace Batrerizs, E. J. Wade, 


ndon. 

21,820. Wuexs, R. Bowden, London. 

21,821. Capinets, A. Barker, London. 

21,822. Freep Mecuanism of Lamps, 
London. 

21,823. Tap, J. Delahunt, London. 

21,824. Stoprers, H. Edmunds.—({C. Kopp, Switzer- 


C. Oliver, 


land. 
21,825. iekemaee Matrers, A. G. Green, A. R. 
Wahl, and The Clayton Aniline Company, Ltd., 


on. 
21,826. Preventive Down Dravout, A. R. Roe, 


21,827. Fire Exrtineuisuers, G. Mordaunt.({W. R. 
Lyon, United States.) 


and Markworth, Germany.) 
21,829. Execrric Licutine, N. Staniland and O. P. 


on. 
H. Lake (A. H. Spencer, United 
States. 

21,831. Lamrs for Generatinc AceTyLEeNe Gas, H. 
H. Lake.—( Wizard Manufacturing Compsny, United 


States.) 

21,832. Tomer Soap, F. 8. D. Scott and T. Hawkins, 
London. 

21,833. Gas GENERATION, F. 8. D. Scott and T. Hawkins, 
Lond 


on. 
21,834. Tings, P. Ambjé-n, London. 
21,885. Gone Opzratinc Mecuanism, A. Zillwood, 


mdon. 

21,886. APPLIaNceEs for TELEPHONIC Purposes, E. Howe. 
—(J. D. Browning, United States.) 

2',887. Non-sLipPInc Pneumatic Tires, H. E. Walte~, 


. ANTI-vIBaaTION AppLiaxce, A. W. Robey, 
Liverpool. 

21,889. Betts, A. W. Patching and J. 8. Smithson, 
Manchester. 

21,840 GeneRaTixG FLuIp Paessore, W.C. Johnson, 


London. 
21,841. Gear for Lirtire Fow.-nouses, T. J. Fenn, 
mdon. 
21,842. Apverrisinc, H. Cunningham and J. E. Foster, 
London. 
21,843. Device for Partnc Poratozs, T. Salter, 
London. 
21,814. Wiypow Sasn Fasrenzr, W. W. Hall, 


mdon. 

21,845. Track Ciganer for Use with Car, J. W. Morris, 
London. 

21,846. Va.ves, E. C. Field, London. 

21,847. Nosgwaos, F. W. Pickering, London. 

21,848. Tire InrLaTER and Bicycite Support, A. P. 
Comber, London. 

21,849. Priventinc FravpuLent Rerititina, G. A. 
Brookes, London. 

21,850. Mupevagp:, W. Rowe, London. 

21,851. Pumps, A. F. Spooner.—{ The Société Emile Salm- 
son et Cie., France.) 

21,852. Toois, A. Pearse, London. 

21,858. CiEaninc BicycLe CaaIns, 
London. 

21,854. Typewritinc Macuines, G. C. Marks.—(A. G. 
Corre, United States ) 

21,855. Fznpers, G. Wiemers, London. 

21 oe Heatine Apparatus, G. Shrewsbury, 

ndon. 


A. Minks, 


24th September, 1897. 
21,807. Rattway Rouiuse Srocx, W. 8. Simpson, 


ndon. 
21,858. Opzner for Covers, H. Geering, Rolvenden, 


en’ 

21,859. Preumartic Tires, G. H. U. Harrow, Ashby-de- 
la- Zouch. 

21,860. TrrE Inriator, W. J. Henderson, Foleshill, 
Warwickshire. 

21,861. Buuxps, W. Judge, Leeds. 

21,862. Prromatic Tires, J. C. H. Pierson, London. 

21,863. PoWER-TRANSMITTING System, J. W. Petavel, 
Sheffield. 

21,864. CLearine Yarns, H. Skelland, Manchester. 

21,865. Tap, J. H. Player, Coventry. 

21,866. Hotpinc Pumps t» Cyrcixs, H. P. Lavender, 


Walsall. 
21,867. Drivinc Mecaanism for Bicycies, W. C. Dyce, 
mdon. 
21,868. Cyc.e Ho.pers or Stanps, H. F. and H. Atkins, 
Co 


ventry. 
21,869. Hat Supporter, J Dick, Dundee. 
21,870. a Sprinos, R. Robinson and F. Hall, 
ffi 


el 
21,871. Enoing Pistons, R. Robinson and F. Hall, 
Sheffield. 
21,872. Drittine Macuines, A. and G. Gray, Spenny- 
moor, Durham. 
21,878. Cycies, A. D. Robertson, Glasgow. 
21.874. Auromatic Door Fastener, J. W. Williamson, 


Derby. 

21,875. Topacco Prregs, W. H. and T. H. Dewdney, 
Gravesen: 

21,876. Lamp Burners, J. Gilligan, Abertillery, Mon- 





Live 

21,786. ANTI-ROLLING ATTACHMENT, E. von Rosen, 
anchester. 

21,787. Muzzux, C. Green, Live: 1. 

21,788. CycLe Mupevarps, G. Wiltehire, Liverpool. 
21,789. Cycie Stanp, A. Easey, Manchester. 

el Burners, H. 8. Bishop and C. Salmon, Erith, 


ent. 
21,791. Typewriters, 8. Timings and J. T. M. Burgess, 
Birmingham. 

21,792. Pump Hoxtper, L. Myers and F. R. Baker, 
Birmingham. 

21,798. ‘TReaTING ANIMAL Fisres, I. Ickringill, 
Keighley. 

21,794. Wrincinc and Mano.iino Macuinegs, J. M. 
Sellars, Keighley. 

21,795. Switcnes, J. W. Astley, Keighley. 
21,796. SeLy-REGISTERING GavucEs, J. B. A. Légé, 


mdon. 
ba o> Excentric Pepat for Cycres, J. Dubber, 
‘ord. 
21,798. Tires, A. Whiteway and C. Macintosh and Co., 
Ltd., Manchester. 
21,799. Urriistre Gas and Waste Coat and VENTILA- 
TinG Mings, H. Maxim, London. 
21 800. Currinc Loorep Pice Fasrics, B. Walker, 
London. 
21,801. FLoorciorus, W. G. Thomson, London. 
7 Rir ce Stocks for Sotprers, H. de Montmorency, 
mdon. 
21,808. Trres for Venicites, C. H. and G. Greaves, 
London. 
7. Cycte Frame Manvuracturk, W. E. Partridge, 
g) " 
21,805. Lasex or SHow Carp Howpers, J. Goodwin, 
London. 
a Bicycte Caarn Covers, W. E. F. Marchal, 


ndon. 
21,807. Frames, J. Francis, London. 
21,808. Tips for BILLIARD Cuss, E. Box, Bexley Heath, 


Kent. 
21 a. InTeRNAL ComBusTION Enoines, G. W. Hart, 
on. 
21,810. Sewine Nexpuxs for Hanp Uss, A. W. Knight, 
London. 
21,811. Rams, W. Driihl, London. 


21,812. Tricycies, J. V. Pugh, London. 
em Tires for GycLE Wuexrts, M. H. Howard-Jones, 


mdon. 

21,814. Derivine Currents from Conpuctors, M. 
Sichel, London. 

21,815. Wine Martrresses, F. W. Golby.—(B. Semal, 


21,877. Courtine Wacons, E. Mills, G. Davis, and F. 
Jones, Aberystwyth. 

21,878. AETHYL-ALCOHOL, E. Zdarek, Manchester. 
—_ Fountain Pens, J. E. Latham, Wolverhamp- 


mn. 
21,880. FoxisHine Woven Fasrics, P. Tresca, Man- 
chester. 


21,881. Cirosinc Borties, C. H. Cobbold and W. 
Brooke, Barnsley. 

21,882. Taps, J. W. Astley, Keighley. 

21,883. FLower Horper, F. E. Smith, G Ww. 
21,884. Cycte Wuekt, 8. P. F. Lehmkuhl, The Hague. 
21,885. HanpLE-Bars for Bicrcies, R. Wood, Liver- 

poo! 
21,886. Mupevarps, J. Davidson, Halifax. 
21,887, Typewriters, H. Inchbold and W. R. Pendle- 


m, Leeds. 
21,888. Cocks and Vatves, 8. and H. Richards, St. 
Austell. 


21,889. Gas Burner, J. Hacking, D. Whalley, and the 
Ideal Gas Company, Ld., Blackburn. 
21,890. Prano TROLLEY, J. Ferrier, Glasgow. 
21,891. InrgRNAL ComBusTion Enornes, P. F. Maccal- 
jum, Helensburgh, Dumbartonshire. 

21,892. Lockixe Oycies, M. Harvey and Co., Ld., and 
H. Cubley, Birmingham. 

21,893. ReauLaTine FrEep-waTeR of Borers, J. T. 


Stewart, Leeds. 
21 Spe Cycuss, H. and T. Walker and 8. Goldthorpe, 
mdon. 
21,895. Booxsinpine, A. Bevington, London. 

21,896. Pweumatic Tires, W. Groom, London. 

21,897. AceTyLene Gas GENERATOR, R. 


ndon. 
ae Compasses, R. Hacking and R. H. L. Mott, 


London, 
21,899. Woven Uppers for Sxoxs, E. J. Kemp and J. 
, London. 
21,900. Lace Macurnss, A. E. Farmer and W. 
E. Dowson, London. 
21,901. Hotprinc Grain Sacks Open, G. Inskipp, 


21 peal Weicuine, &c., Sacks of Grain, G. Inskipp, 
ndon. 
21,908. Cornu Russer Banps, L. Nissim, London. 
21,904. Buoy Vatve, J. Hussey, London. 
21,905. Brakes, J. W. Restler, London. 
21,906. Sasu Fasteners, J. Spar:ow, London. 
1 907. Menpine Crackep BELLS, A. J. Boult.—(@. EZ. 
Kjellberg and R. G. A. Ohnell, Sweden.) 
a Pump-OPERATING MECHANISM, R. G. Warner, 








Belgium.) 





don. 
21,909. Drarn Pipe Jorts, A. Johnson, London, 


21,828. Typewritine Macuines, A. J. Boult.—(Beger 


W. M. Greaves, 
W. D. Bohn, 


21,910. Sa-Kke Prevention, &c., 
London. 
21,911. 


mn. 
21,912. Eco Testinac Apparatus, E. P. Dawson, 
London. 
21.918. Burners, M. Bernstein and M. Ebreabacher, 
London, 
21,914. Firower and Prianwr Horper, C. Furris, 
London. 


mdon. 
21,915. Raw Sucar Truck, A. E. Weston, London. 
21,916. Carsu.es, J. Arthez, London. 

bay em LaseL Destroyers for Borries, J. H. Poole, 


mdon. 
7 Boarps for Deep Sea Fisuine, J. Ball, 


CyYcLE-DRIVISG MECHANISM, 


on. 
21,919. ReTarninc OrEn-HINGED Winpows, C. Graf, 
1D: 

21,920. Suprortinc Or Lames, F. W. H. Workman, 
London. 

21,921. Firgproor Buitpine Materia, C. W. Luther, 
London 

21,922. Cytinpers of Steam Enoines, E. Manby, 


mdon. 
21,923. Mixine Arr and Srzam for a Motive F.ov1n, E, 


, London. 

21924, Srencit Pirates, G. P. McKay, London. 

_. Box for Borrtep Bezr, &c., W. Haussknech*, 
mdon. 


21,926. Co1Lep Steg. Sprines, I. A. Timmis, London. 

21,927. Cycte Lusricators, W. P. Thompson.—(W. 
Dinkelmeyer, Germany.) 

21,928. Cyctz Hawpiz-Bars, W. P. Thompson.—(The 
Niirnberger Celluloidwaaren-fabrik, Gebr. Wolff, Ger- 


many ) 
21,929. Dust Cottector, L. Rebhun, London. 
21,930. Smoxine Pires, J. Pilkington, Live: I. 
21,981, Sarety Appiiances for Miners’ Mps, E. 
Evans, Liverpoo 
21,932 Enoine Pacino, H. G. Holroyd, Manchester. 
21,933. WasHING and Rinoinc Apriiance, 8. Austin, 
Maa iter. 
21,934. Door Kyops, H. C. Webb, Birmingham. 
21,935. Ion1:ine Devices for Gas Buryers, U. Kiliog, 


London. 

21,986. Moror Carriacgs, E. Diaullette and E. Catois, 
London. 

a. a s@ Miiis, R. Haddan.—(H. Grey, United 

tes. 

21,938. Harr Curtixc Appiiances, A. G. Strettell, 
London. 

21,939. SterHoscopss, C. A. Teske London. 

21,940. BLzacninc Compounn, The Aluminium Com- 
pany, Ld., and A. G. Haddock, London. 

21,941. Cycug Frames, A. P. Jones.—la Fabrique 
os ope @’ Armes de Guerre —Sociélé Anonyme— Bel- 
gium 

21,942. Brake Mecuanism for Cycies, H. Parsons, 


London 


21,943. Apsvatina the Seats of Cycies, H. Parsons, 


ndon. 
—_ Sreerinc Fork Crowns of Cycies, H. Parsons, 
mdon. 

21,945. Quick-F RIxG Guns, R. E. Phillips, London. 

21,946. Tires, J. Cockburn, jun., London. 

21 947. Snow PLovous, W. K. Bradley, London. 

21.918. Reservork Pen, B. Sugden and D. 8. Wild 
London. 

21,919 Booxsinpina, A. J. Webb, London. 

21,950. Hammers, C. Wharram, London. 

21,951. Evectrricat ALarMs, R. Hettmann, London. 

21,952. Fespine Borries, J. B. Limpert, London. 
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21,953. Waren Gas Apparatus, T. F. Ennis and F. 8. 
Green, Birmingham. 

21,954. Prgumatic Tire, E. Govett, London. 

21,955. Revo.vine Gross, A. I. Collier, Canterbury. 

21,956. Heatinc BaTtH WaTeR on SuHips, W. Corke, 
Isle of Wight. 

— SunsHape Horper for Cycies, G. B. Allen, 

r. 


21,958. Arr Tire, J. W. Roberts. Dudley. 

21,959. Coain Fastener, R. Neufliess and W. J. 
Cranmore, Redditch. 

21,960. VenTILaT:NG BorLpines, R Gregory, London. 

21,961. Caamns Waeets and Crayrks of CycLEes, H 
Parsons, Londoa. 

21,962. CarpBoaRD Boxes, B. F. Clark and A. N 
McConnell, Wolve:- hampton. 

21,963. ANNEALING Mera.s, W. J. H. Jones and C. H. 
Moon, gham. 

21,964. Corgs, A. M. Abercomby, Glasgow. 

21,965. Nozztes for Sprayine Paints, J. H. Meik'e 
jun., Glasgow. 

21,966. Prorecrinc Hanpie-pars of Cycies, W. B. 
Sane. ag C. Jalland Annison, 

21,967. Mupevarp, W. C. and E. 8. i 
Stockton-on-Tees. 

21,968. CoLourntnc Marrers, I. Levinstein and Levin- 
stein, Ltd., Manchester. 

21,969. Horsr-Back Cycuz, J. Gow, No’ ‘ham. 

21,970. AceryLene Gas Lamps, The British Acetylene 
Gas Generator Company, Ltd., and H. K. Spence, 


iw. 
21,971. Suspenpory Banpaaes, F. Taylor, London. 
21,972. Rivne Sprynine Frames, J. Hill, London. 
21,973. INHALATION AppLIaNcE, J. W. Black and W. 
. Taylor, Glasgow. 
21,974. ELecTRIc TeLEPHoNEs, T. Sloper, Devizes. 
21,975. Gzarinec Wueszs, W. C. Wood, Gravesend. 
21,976. ELEcTRO-DEePosITION of Mrrats, F. Greenfield, 


gham. 
977. Trarn Communicator, W. F. Foreham, Green- 


21 
hithe, Kent. 

21,978. Bepstzap Fret, 8. I. Whitfield, Claverdon, 
Warwick. 

21,979. Kurrrinc Macuines, J. W. Watts, Countes- 


thorpe, near r. 
21,980. Szparatine Or and Warer, J. Klein, Man- 


chester. 
=. Driving Gear for Cycizs, W. E. Kerslake, 
21,982. 
B 


‘01 

ba Gassinc or Genaprinec Yarn, J. Newell, Brad- 
lord. 

21,984. StezL ALLoys, G. Thomson, Glasgow. 

21,985. Cycrz Brake, W. E. Poole, Askern, near Don- 


caster. 
21,986. GurpE Posts, O. Leuschner, London. 
21,987. SuppLyinc Forcep Dravucat to Furnaces, 8. 
L. Gregor, Bristol. 
21,988. TRaNsMIssION Gear, W. C. Iliffe, Coventry. 
21,989. Retorts, W. D. Cliff and the Leeds Fireclay 
Company, Ltd., London. 
21,990. Execrric Grow Lamps, J. Atherton and 8. Z. 
de Ferranti, London. 
21.991. Inx, J. Moller, Liv: 
eo Macuivery for Twistine Yarn, G. Bailey, 


‘ton. 

21,993. Process for Toawine Frost Out of Lanp, P, 

Watt, Leeds. 

21,994. Hor-waTer Jetty Ciearer, J. R. Osborn, 

Hythe, near Southampton. 

21,995. TREaTINe Cows’ MILK fur CHILDREN, J. A. L. 

F. Janasz, Rugby. 

21.996. Arr Tues for Tires, A. M. James and H. 

, Newport, Mon. 

21,997. DampzR for Fue, Economisers, W. Pimbley, 

21,998. Spreapers for Hose Pirzs, W. T. French, 
Birmingham. 

21 999. SprockeT WHEELS for Cycies, H. M. Ward, 

St. Helens, Lancs. 


22,0C0. Curmyey Top, T. Geldart, Manchester. 
— Srup for Surrts and Corrs, L. Balischansky, 


russels, 
22,002. AppLiaNce for Repuctne the Dancer of Cot- 
Listons in Cycie Racine, T. A. Venimore, Leyton, 


RIFYING and Sorrenine Water, W. Watson, 





ix. 
22,008. Securina Corks, W. H. and T. H. Dewdney, 
Gravesend. 
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22,004. Screw Drivers, J. Holding, London 
22, —— CriampiIne Devices for Lamps, H. Riemann, 
nd 

22,006 Oru, R. Haighton, Ltd., and A. Haighton, 
London. 

22,007. Loom Sprypie Srurs, A. Uttley, London. 

22,008. WHEELS, ice, Birmingham. 

22,009. Crcies, G. W. Hawker, Birmingham. 

22,010. Puzzies, B. C. Lcering, London. 

22,011. Sxrrt Supports, R. W. Emory, London. 

22.012. Hat Trunks, B. W. Emory, on. 

22,018. Botts for Stipmve Sasa Frames, W. B. Carne, 
London. 

22,014. Pyeumatic Tir*, E. C. F. Otto, London. 

22,015. Apparatus for Recoroinc VaRIaTIoNs of ELEc- 
TRIcAL Eneroy, R. F. 8. Venner and A. M. Sillar, 
London. 

22,016. Pezzce and Game Compirep, M. R. Latham, 
London. 

22.017. Fastentne Corsets, H. A. Toby, London. 

22,018. Syrinae for use in Iyvectioys, H. 8. Wellcome, 
London. 

22,019. GeneraTine Stream, H. Higgins, London. 

22.020. Evaporative Vacuum Apparatus, H. Higgins, 
London. 

22,021. VeLocreepE Sapp.e, R. W. Owen, London. 

22,022. EvecrricaL InsvuLaTinc Mareriat, C. Beadle, 
London. 

22,023. Arc Lamps, O. Imray.—{S. Bergmann, United 
States.) 

22,024. Crostsc Extscrric Currents, J. D. Dymond 
and Warburg, oe and Co., London. 

22,025. Piperres, A. W. Stokes and R. A. Lister and 
Co., Ltd., London. 

22,026. MeasurinG Liquips, A. W. Stokes and R. A. 
rag! and Co., Ltd., London. 

. TesTINe Mux, A. W. Stokes and R. A. Lister 
and ‘Co., Ltd., London. 

22 028. MEASURING, &c., Instrument, R. F. Oswald, 
London. 

22,029. Cocks, A. J. Riley and H. Hartle: yr London. 

22,030. —_ for BaRRELs, A. J. Riley and H. Hartley, 


Lon 

22, 0st. Croux Lamp, R. D. Todd and W. H. Hazlewood, 
Lo 

22.032. conte Execrric Lamp SHape3, P. P. Adolph, 


Lon 

22,088. "Pameme and Movipine Guass, T. Krah, 
London. 

22,034. Warrer Cycuz, E. Mirtenbaum, Liverpool. 

22,035. New Sarety Device for Trams, J. Emden, 
London. 

—, Connectinc Parts of Cranks, T. Hewett, 

mdon. 

22,037. Gitprxe Process, O. Liepmann, London. 

22,038. Soakinc Grain for Mattino, E. R. Down, 
London. 

22,039. Suirs and Boats, W. B. Fitch, London. 

22,040. Pweumatic Tires, J. W. McDougall, London. 

22,041. Brakes for Cycies, W. H. and R. H. Sleep, 
London. 

22,042. Tires, A. H Huth, London. 

22,043. AppLiance for Wixpow SasHes, R. Adams, 
London. 

22,044. Execrric Batreries, R. W. James.—{The Bell 
Blectric Company, United States.) 

22,045. ELecrric Barreries, R. W. James.—{The Bell 
Electric Company, United States.) 

22,046. ComPREsstnG MarTeriats into Tasiets, J. Y. 
Jchnson.—(H. K. Mulford, United States.) 

22 “en Device for Prope..ie 8uips, C. J. D’Urban, 

naon. 

22,048. DeracHaBLe Cycie Foor-rest, J. E. Meredith, 
Birmin * 

22.049. Cvcte ANTI-viBRATION Device, G. Chappell, 
London. 

22,050. Boots and Suogs, G. Topp London. 

22,051. Fire-Licuter, W. A. Stanfield, West Belfast. 

22,052. Unsicycie, W. T. Craig, Dumfries. 

22,053. AppiTions to Skew Stocks and ‘Dene, A. Duke, 


London. 
22.054 Cyrcte Trees, J. Wilson and H. Sprague, 


London. 
22,055. Batrye Press, J. H. and G. Howard, and G. 
Gibbs, London. 
22,056. Rims and Tires for WHeets, H. Constable, 
mdon. 
22,057. OperaTine Brakes of Bicycres, W. Gilbert, 
London. 
22,058. Door Latcuss, R. Webb and A. G. Herbert, 


4 - 
— we Fiances for Pipzs, D. and I. Waine, 
22,060. Crows WHEEL Hos, F. I. Gibbs and W. Wright, 
Birmingham. 


ing’ 
22,06). Bicycie Support, T. A. Cox, London. 
062. DresstInc SMALL Fruits, H. Hambidge, 
London. 
22,063. SuzeT Merat Suear, C. T. Bucher, London. 
22,064. Stopper for Botries and Jars, J. T. Williams, 
London. 
22,065. Burwers for Gas Licutine, J. Dymond, 


London. 
22,066. Gas Propucers, J. Dymond, London. 


27th September, 1897. 


22.067. oor Brake and Hanpwe Bar, R. H. Griffin, 
Dabdlia. 

22,068. Trres, C. Harvey, Birmingham. 

22,069. Cycie Hanpies, D. Flemiog, Roes, Hereford- 


shire. 

22,070. Hat Fasteners for Lapres, Y. E. Avery, Wool- 
wich. 

22,071. Firrixes for Venic.ss, 8. and J. Wilkes, Blox- 


wich. 

22,072. Treatina Water, T. C. Taylor and J. E. Tol- 
son, Halifax. 

22,073. Actomatic CLosine of Poncrures H. du Cane, 
Halifax. 

22 074. Brake, R. Bostock, F. A. Cheetham, and M. 
Manley, Halifax. 

22,075 Cycurx Frame, W. J. Smalidridge and E. P. 
Abbott, Dublin. 

22,076. Raitway VEHICLE Coup.ines, H. Biermann, 


Manchester. 

227,077. HorsgsHors and Sasorrmne, F. W. Sumner, 
Cheitenhan. 

22,078. Promotinc Smoxe Comepustion, 8. Brooks, 
‘Manchester. 


22,079. Tires for Bicycle Wueeis, 8. Brooks, Man- 
chester. 
22,080. DispLayrive Luminous Devices, C. G. y Perez, 


mdon. 

22,081. ADJUSTABLE VEHICLE Sgat, T. W. Sinclair, 
Manchester. 

22,082 ApvERTISING MacuinE, J. Major and C. Taylor, 
Manchester. 

— Water Merer, T. Madderson, Stockton-on- 


Tee 

22, 084. Cot.ectina Corns, C. Laurence, R. Blades, 
and H. Ripon, Stockton-on-Tees. 

22,085. HumIpiriers and Sprays, M. A. and J. Rhodes, 
Bradford. 

22,086. Fire Irons, H. Richardson Birmingham. 

22,087. Pipe, C. E N. Phillips, Bradford. 

22, an VeLocirEpx Darvine Gear, J. Jackson, Bir 

22.089. TialaiiisurtlinnisentiiiGieabiineis 3h: J. T. Digby, 
Birmingbam. 

22, nets oa soma Watee-cLoset, J. and 8. H. Dibble, 


22, on i ey E. Waring and F. Crosby, Birming- 
22,002. Trres for Wueets, W. H. W. Evans, Birming- 
h 


am. 
=e. WATER-CLOSET TANK ConNnECTIONS, J. B. Meeson, 
eds. 
22, ees. Tin Meruop of Heatine Steam, A. E. Muirhead, 
lasgow 
22,095. FASTENING, &c., Cirasps, A., J. J., and C. H. 
Stanley, Walsall. 
22,096. VeLocirepe Driving Mecuanism, R. Wood, 


Liverpool, 





22. ae Rosser Cuain Prorecror, B. H. Fercival, 
22,(98. PRorectine APPLIANCE for Cycuists, H. Amler, 


22, ‘Ooo Bicvou Tires, W. Kimberley, Moseley, near 
Birmiagham. 
a. Trouieys for Rartway Veuicies, W. H. Russell, 


ndon. 
22,101. Leverurne Sraves, J. E, Bach, Barry, Glamor- 
gaushire. 

7 Suspenpixe Pores, R. Bell and R. Maguire, 


lasgow. 
22 103. Free-escares, F. Hale, Twickenham, Middle- 
J. Clay, 


ndon. 
22,105. ae Comprnation Bracket, J. Turner, 
») 
22.106. Vareonese Parcet Oarriers, R. B. Jentzsh, 
London. 
22,107. Brttrarp Tastes, F. Humphreys, London. 
22,108. SeLr-actine Vent for BarRexs, T. Longworth, 


sex. 
22,104. Cums for ArracHInc SaDpDLxs, 


London. 
22.109. Brakes for Cycies, F. Smart and F, Shaw, 
ndon. 
22.110. Inrants’ Feeprnc Borries, &., G. Howard, 
Lond 


on. 

22,111. Hose Rerz, B. R Puri, London. 

22,112. PresERvine Oacanic —, H. A. Lacroix 
and A. C. de Caudemberg, Lo: 

22,113. ComBineD aaceben oe Werrer, H. E. 
Jerome, Bromley Common. Kent. 

22,114. Fiexrece Meraiic Tuses, G. G. M. Harding- 
ham.—({Felten and Guilleaume, Germany.) 

22.115. Brewers’ Poutey, W. J. Greatorex, London. 

22,116. Sapp.x for VeLocipepss, J. Okell.—(J. H. Lewis, 
United States.) 

22.117. Ova Lames for Incaypescent Ligatine, W. 
G. Potter, London. 

22,118. Bicycie “‘ Learners’ Supports,” W. Wingham, 


London. 

22.119. Fiexrptz Tires for Waerts, P. Champion, 
London. 

22,120. Coxe Ovens, G. Hilgenstock, London. 

22,121. Propuction of Aromatic ALDeHYpES, G. B 
Ellis.—{La Société Chimique des Usines du Rhéne 
anciennement Giltiard, P. Monnet et Cartier, France. 2 

22,122. Brakes for RUBBER-TIRED Wueets, W. 
Spikins and A. H. Mayes, London. 

22,123. Manuracrure of GLycerive from Spent Soap 
Levs, J G. Haller, London. 

Device AppuLicaBLe to Boots, T. Smith, 
Loudon. 

22 125. HanpiE-Bars of Bicycves, O. Jones, London. 

22,126. Rims and Tires of Ve.ocipepsgs, F. Sichel and 
J. Ludwig, London. 

22,127. BicyciEs, G. F. Redfern.—( 4. Boselli, Italy ) 

22,128. TReaTMENT ani Urinisation of Rerussg, C. R. 
Bilange, Lond. 

22,129. Recreative Apparatus, A. H. R. Pulman, 
London. 

22,130. Arracuine Lapezs, H. J. Wood, eg 

22.131. IxprcatTors for Spexp of Cycigs, P. J. y, 
Manchester. 

22,132. Pweumatic Tires, F. L. Anderson, London. 

22,183. Inx-Borries, R. Thompson, London. 

22,184. Stoves, A. Erben, London. 

22,135. Mup-suarp Stays, G. Tuwasend, London. 

22,136. Preparation of Carpoiic Acip, F. Lutze, 


mdon. 
22,187. ScREw-THREADING Macutnes, A. J. Morse, 
Lond 


on. 
22.138. StotTine and Stapetno Macurnes, A. J. Morse, 
London. 
22,189. Drituisc Nippies for Crete Spokes, A. J. 
Morse. London. 
22,140. Soaps, E. T. F. Goodwin, London. 


28th September, 1897. 


22.'41. Heatina Liquips, P. F. C., H. W., and R. J. 
N. Willcox, Sunderland. 

22,142. Separator, H. Townsend and W. Towle, 
Nottingham. 

22,143 Se.r-rrxinc Rows, J. McAlpine and T. 8. Aliden, 
London. 

22,144. Lamps, F. Westwood, Birmingham. 

22,145. Rartway Sration Inpicator, R. Bradbury, 
Oldham. 


22.146. Divixe Apparatus, J. E. Humphris, Thame, 
Oxfordshire. 

22,147. Lever Bockte, W. Porter, Willenhall, Stafford- 
shire. 

22,148. Macuine Rouusr, A. E. N. and 8. N. Yeadon, 

22,149. Caps for Coverrnc Screw Heaps, J. Baxter, 
Edinburgh. 

— Cyrctze Braxes, E. F. McCowan, Tralee, Co. 


+ Ww Sanh 


erry. 
22,151. Trres, C. W. L 
22, 152 Disc for NaAUNKEAG MAcHINE, E. A. Tasker, 
Bristol. 





22,158. Propuctne Fasrics, T. 8. Shouler.—(R. Semmler, 
sen., Germany. 

22154. Proscer Brakes of Cycizs, A. White, 
Bristol. 

22,155 Inx-stanrs, T. A. Langhorne, Silsden, near 
Keighley. 

22,156 Cycie Frames, R J. Alpe, Birmingham. 

22,157. Cycie Sappies, J. B. Brooks and J. Holt, Bir- 
mingham. 

22,158. DeTacHsBLe Mupevarp3, G. Webb, Ganaren, 
Monmouth. 

pw TusuLaR Merau for Cycte Frames, W. Wall, 


22,160. LaBet for Books, A. Cotgreave, London. 
22,161. Fett Hanpies for Vewocipepss, E. Smith, 


ndon. 

22,162. Mera Suearinc Macuines, B, Wesselminn, 
anchester. 

22.163. roa Sagarinc Macuwives, B. Wesselmann, 


Manc! 
22,164. Merat Suearinc Macuines, B. Wesselmann, 


‘anchester. 

22,165. Wire Marrresses, The Standard Wire Com- 
pany, Ltd., and A. Siddall, Halifax. 

22.166. Grates for Disu- -stones, C. H. Ashton, 


Halifax. 
ae. DisrnrectaNnt for use in Privies, D. O'Brien, 


ndon. 
22,168. Metat Cans, D. Young.—(W. B. Page and A. 
“t Hopkins, United States.) 
22,169. Steam Enoings, M. F. M. Mulready, London. 
22,170. LicutTinc Passages, W. G. Inglefield, Man- 


chester. 
22,171. CycLz Mup-auarp Stays, H. Jeffery and J. 
Moxon, Sheffield. 

22,172. ArTiFiciAL Limes, H. Yearsley, Manchester. 
22,178. Smoke Cootina Device, A. E. Gilbert, New- 
. castle-on-Tyne. 

22,174. Paper FAsTENERS, %, *. a 2 Birmingham. 
22.175. Dress Fasteners, T. Wilkins, Birming- 


ham. 

22,176. GeaRine for Cycxxs, E. Turner and E, Jones, 
Barnsley. 

22177. Ispicatinc TzerH in Wuests, J. Barbour, 
Halifax. 


22,178. Game, J. R. Learoyd and J. E. Leach, Halifax. 
22,170. Smoke -consumMine Fornaces, E. Krueger, 


22,180. ‘ADVERTISING, Cc. F. Pike and W. G. Bull, 
Manch 


ester. 

22,181. Stroup, W. J. Buscomb, and J. M. and A. 
Walker, Bristol. 

22,182. Kwitrinc Macuing, R. Berry, Providence, 
United States. 

22,188. ELecTRo-PLATING, L. Juggins, London. 

22) 184. Corp Rack for Buinps, C. and G. Tomlinson, 
‘Aehton- -under-Lyne. 

tubeoe Cyoiz Sappig, F. F. Bond and W. H. Sladdin, 

22,186. aoe Dicorr, 0. A, Allison.—{J. Shoch, 
Onited States.) 





a 87. Suspenpine Cortarns to Hooks, A. R. Pollard, 
0 Ing. 
7 Se for Borrixes, J. Crabtree, Bracebridge, 


neola. 

22,189. System of VENTILATING Mungs, R. Schloesser, 
London. 

22,190. ExpLosion Enorneg, T. G Russell, London. 

22.191. Toou for Fixina Trres, T. R. Paxton, Burton, 
Westmoreland. 

22,192. Jacguarp Macurne, W. E. Heys.—(La Société 
L. Glorieux et Fils, rene} 

22,198. Tire for Carriacrs, J, A. Legh, Penrith, 
Cumberland. 

22,194. Puncrore-Pproor Tire, G. Atkins and E. A. 
Allen. Birmingham. 

22,195. Trre InrLator. W. Green, Birmingham. 

22,196. Fornace, W. Klein, Halifax. 

22,197. Davina "MECHANISM of CycuEs, C. E. Cherry, 

ni! 

22,198. Lirrers, W. Hallam, Sheffield. 

22,199, eg Lamp, G. Polkey, Birmingham. 
"200 . B ling W. E. Partri , and W. 8. 
Middl my Birmin 


22,201. ATTACHING —, to Wuerts, R. W. Teale, 
Birmingham. 

22,202. Freepisa Liquip to the Harr, R. Froebe, 
London. 

22 2038. Treatina Org, A. J. Boult.—(F. H. Soden, 
United States.) 

22,204. Cycie Braker, C. K. Davis, London. 

22'205. WaTsRrPRoor Crotu, A. L. Kennedy, London. 

22,206. Maxine StToracE BATTERY Prvuas, C. Potter, 


London 
22,207. Sarre, &c., T. Fennelly and F. W. Dobson, 


mdon. 

22 208. Srrips of Typs-ronmina Macumers, A. J 
Boult.—{The Lanston Monotype Machine Company, 
United States.) 

22,209. Maco nes for Sowing SzEpDs, 
London. 

22,210. SasH-FasTENERS, A.:C. Soutter, Loadon. 

22,211. Borrer Buiocxs, F. Maund and E. Maund, 


J. Green 


London. 
22,2 2. RaisiNa and Lowerie Buiinps, H. B. Holme, 


ndo: 
22, = equann Borrom Paper Bac, D. Appel, 
n 

22,214. osha and Veu:‘cLe Brakes, H. PF. Philtipe, 
London. 

22,215. Ccorrent Meters, The British Th »msen-Hous- 
ton Comp ny, Lt.i.—(X. Shand, United States.) 

22.216. E.ecrric Recorpine Mereas, The British 
Thomson-Houston Company, Ltd.—(W. H. Pratt, 
United States.) 

22,217. MeTeR SHIELDING Devices, The British Thom- 
oa Company, Ltd.—{B. Thomson, United 

tates 

22,218. Measurino InstruMENT, The Britizh Thom- 

= Houston Company, Ltd.—(B. Thomson, United 
‘tates. 

22 219. Lamps 8S. Raudnitz, London. 

22.220 FiusHine Apparatus, A. J. Boult.—(F. Wange- 
lin, Germany.) 

22,221. ManuracTure of Rat FisH-piates, J. Fisher, 


London. 
22,222. Boriers, J. 8S. and J. L. White and A. Forster, 
mdon. 
22,223. Wixpow-sLinp Potiers, E. F. Hartshorn, 
Lon 


22, 224. Davices for Szatina Borries, L. Kelling, 
1D 
22.225. Cranx Suarts for VeLocipepes, W. W. Tucker, 
London. 
22,226. Powgr TRANSMITTING ARRANGEMENT, E. Seger, 


London. 
a Cycie and Venicte Brakcgs, J. W. Restler, 


ndcon. 

22.228. Tricycie for Carrier Work, J. J. B. Gilbeart, 
mdon. 

— Fasteners for Portroiios, H. W. Sanderson, 


on. 

22,230. Hanpie Bars for Vetocirepss, A. B. Simons, 
mdon. 

22,231. Apvertisinc, W. H. Gilman and F. L. Milliken, 


ndon. 
22 282. Bicycue, A. T. Poweland A. van den Bogaerde, 
oe ae 
Representation of THEATRICAL Errecrs, H. 
Crick. Collins, France. 
22,234. ADVERTISING, H. N: London. 
= 235. Lamps, T. Matthews, London. 
22,236. Deavanaente, J.D. Darling and ©. L. Harrison, 


London 

22,237. Marrress Inprover, A. de Coppet and J. 
Thomas, London. 

22,238. Waeets for Conveyina Purpossgs, F. Turner, 
London, 

22,289. Liautinc ARRANGEMENTS, R. L. M. P. Billen. 
London. 

22,240 Lames, J. Brockie, London. 

22,241. :Sargiy Ciurcnes, O. Imray —( The Société des 
Mines et Fonderies de Zino de la Vieille Montagne, 
Belgium.) 

22,242. Dygstorr Manuracrure, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining 
Germany.) 

22,243. Coin-FREED Mecuanism, A. Wetrems and M. de 
Zu--Muhlen London. 

22,244. Urensizts, L. F. F. Bernoys, London. 

22,245. Vecocrpape Sappies, F. E. B. Beaumont, 
London. 

22,246. Securnrisc TooerHer Papers, A. Meier, 
London. 

22,247. Perat-weicHina Apparatus, H. C. Capel, 


London. 

22,248 epee Pumps, F. Sinclair and J. Gooding, 
Lon 

22 249. , Esctnes, W. P. per —+W. T. 


=—== 
22,278. EXTINGUISHING PerRoLEuM Lamps, D, Wein 


en, London. 
22,274. Riytina Macuing, E.G. W. Hockaday and J 


H. Maltby, London. 








SELECTED AMERICAN PATENTs, 


From the United States Patent Office Oficial Gazette, 


683,498. Manuracrure or Carin or Cactum, J, 
T. Morehead, Spray, N.C.—Filed February 20th, 


1896. 
Claim.—(1) The hereinbefore described 

ment in the manufacture of carbid of caletusa eee 
consists in build up the furnace wall ‘as ths 
formation of the carbid progresses, adding fresh 
charges of the materi to be treated as the Wall is 
buiit up ani keeping the lower end of the y 

electrode at all times near the upper edge of the 
furnace wa'l, substantially as described. (2) The 
hereinbef re-described imp'ovement in the manuf. 
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ture of carbid of » which ists in forming 
around the lower of two vertically-disposed electrodes, 
an inclosure greater ia panoar a4 than such electrode, 
Some | -_ such nee é the material to be 
hiecti . hea 
= 43 = of an electric current or fanny 4 
electrodes, adding fresh charges of material and 
separating the electrodes as required to continue the 
operation, and building up the wall of the inclosure ag 
required to contain the material added, substantially 
as described. 


583,500. Motor ovens, H. Mueller, Decatur, Ill.— 
Filed July 22nd, 1 

Claim. — In driving gear for motor cycles, the 

—e of pape drive disc, an idler disc in 

axial alignment with the drive disc, a pulley between 

the discs and shiftable diamotrically with relation 



































thereto, a shaft for the pulley connected by suitable 
guaring, with — drive wheels ¢ p ng oe - 

ustable rollers bearing against the outer edges 
the perimeters of the discs. 


583,600. Means ror OpviaTING Smet oF INTERNAL 
Compustion Enaines, G. Langen, Philadelphia, Pa. 
—Filed January 14th, 1896. 

Claim.—In an internal combustion engine, the 
tion of the exhaust pipe, the water jacket, 





Girling, J.J. Torpey, and R. C. C » United 


tes. 
22,250. PREVENTING SpaRKina, W. P. iets ae 
von Zueighergk, oo Seates.) 
22,251. Foses, W. P. Th —-(G. H. Goodhue and 
BF. A. Hart, "United States.) 
22,252. Mawvracture of Burnps, H. Speacer, jun., 
London. 
22,258 Serrinc Broken Limes, N. and H. N. Paquette, 
Liverpool. 
22,254. SoLution for TReaTMENT of Woop, E. M. Fox, 
London. 
22,255. Butter, B. Wilcox.—(The Bearden Butter Com- 
rand United States.) 
22,256. TreaTING Ozes, The General Gold Extracting 
Sonsaer Ltd.-(Z. Pelatan, France.) 
22, one of CvcoLe Cranks, G. J. Stevens, 
ndon. 
22,258. Prosecti.es for Fire-arms, T. A. Fidjeland, 





London. 
22, it, Bu Suonters for Usx with Tram Cars, N. Palmer, 
22,260. Process for Propucina Pressure, H. Ktithne, 
London. 


22.261. Manuracture of Sappies, M. J. O'Farrell, 
London. 

22,262. Pyrumatic Tires, G. Stephen, London. 

22,263. Joint Suprorts, W. Brugler and J. I. Miller, 


don. 
22,264. ManuracTure of Pweumatic Tires, L. Peter, 
London. 
22,265. Pants, J. A. Scriven, Lond«n. 
22,266. Numerical Fgame, F. J. Cotman and W. G. 
Walker, London. 
22 267. Szcurinc Hanpies to Cycxizs, E, L. Nocton, 
London. 
22 268. Macuine Toots, M. H. C. Shann. London. 
22,269. Macaines for Arrixine Stamps, W. A. Carney, 
London. 
22.270. Cyore Sappies, R. Haddan.(W. S. Upson, 
United States. 
go ManoracTore of ArTiFiciaL Stong, K. Kunze, 
mdon. 
22,272. Construction of Sappie Trees, 8. Davis, 
London, 





the discharge pipe from the water jacket arranged to 
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dircharge the water into the exhaust pipe at a point 
pes tg Sings outlet and the engine, and beyond whi 


Which prop sngus palate at exhaust pie the com- 
mingl fad aaah peat cts and water pass in the 
directi to the common discharge {opening 
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THE ATTACK OF HARVEYED ARMOUR PLATES 
BY ARMOUR-PIERCING PROJECTILES. 


Tae success achieved recently at Shoeburyness by 
Hadfield’s shot has attracted considerable attention, and 
has brought out criticism from various quarters. The 
subject is one of great importance just now, for reasons 
which we shall notice presently. Before doing this, how- 
eve, we furnish herewith a table giving a considerable 
number of results obtained against treated armour of the 
highest class, that is, armour made on the Harvey or 
Krupp process. We have selected the most successful 
results obtained by projectiles of which we have records. 
Doubtless to these might be added a certain number 6f 
others, including some unpublished made by our 
Ordnance Committee, but these are sufficient for most 
purposes. We divide them into three groups :— (1) 
Those fired without caps; (2) those fired with caps 
under known conditions; (3) those fired under conditions 
of secrecy in Russia, but whose circumstances we are 
confident we know practically. The results given, it 
will be seen, were obtained in the United States and 
Russia as well as in — We have given the thick- 
ness in wrought iron which each shot should perforate, 
and also the relation of the thickness of the actual 
special plate to what would have been effected in 
wrought iron. If this relation had been unity, it would 


of this table would suggest that the cap has given no 
advantage to the projectile, seeing that shots of the first 
group, without caps, have done rather than the 
capped shot. The fact, however, is that a cap cannot 
give a shot the er to perforate more than it would 
otherwise do if the point remained unbroken. On the 
contrary, it would of the two slightly hinder it. What 
the cap effects is this; it enormously increases the proba- 
bility of the point remaining unbroken ; in fact, generally 
secures this result. Group I., in fact, consists of a few 
exceptional uncapped shot, which probably remained un- 
broken, selected out of an enormous number. Group II., 
on the other hand, almost represents the normal behaviour 
of capped shot of high class; so that the result, on reflec- 
tion, is just what might be expected. That is to say, the 
use of the cap goes far to enable the shot to retain its point, 
and consequently, perforate; but it does so at a small 
sacrifice of penetrative power, if compared with the rare 
case of a shot retaining an unbroken point without a cap. 
Nevertheless, while this is sound, and in accordance 
with theory, we would not wish to insist on so fine 
a distinction, however satisfactory theoretically, consider- 
ing the small number of results at our disposal and the 
variation in the conditions of firing. It may be seen 
that the first round of the first group and the last round 
of the last stand out as extraordinary victories for the 





shot. We can only attribute such results to inferiority 





under 2000-foot seconds, as such as would actually obtain 
in action; but however sound this is, we must note the 
fact, in justice to our makers, when we hear of great 
results obtained abroad. Speaking of individual rounds, 
we would call attention to the circumstance that capped 
6in. projectiles made in the Royal Laboratory twice per- 
forated Harveyed armour in 1894, and that one uncapped 
projectile gotits point through, remaining intact, but setting 
up about the shoulder. Such a shot appears to us to be 
probably of most excellent quality, but too soft, holding 
as we do that a shot should always break in preference 
to setting up. We note these three very successful shot 
because they were unreported at the time, and it is right 
to do justice to our own Government factories as well as 
private ones. The Hadfield successful shot we have 
recently noticed, and need not dwell on again here. The 
Johnson shot, which have acquired a high reputation in 
the States, we think want further trial and watching. 
They have been fired with ou and are solid. They 
have thus been used to the best advantage. The excellence 
that they have especially shown is the retention of form 
after perforation. The Wheeler-Sterling projectiles have 
done admirably; and we believe that there are many 
examples rey Ad those given here of capped and un- 
capped. Special interest to us lies in the fact that 
Elswick last spring was reported to have obtained great 
results with projectiles made on this process, and we have 


Projectiles Recorded as Perforating Harveyed or Krupp Treated Plates. 




































































GROUP I, 
a 
| Projectile. é B 2x 3 Is 8 33 
| Hes apa RES 
No. Paco Dat». Plate. ; eee. | Result. S¥234 | S822. 
| Nature. Weight. caesint z ae 5 ge § | ; ae 5 8 
eee gee Fig 35 
| | 3 gs ( B33 
I. United States ...| July 12th, 1894 | 17in. Harveyed | 12in. Wheeler-Sterling | 850 1858 oS Passed through plate and backing with slight injury 0°67 | 1°5 
IL | Portsmouth... ...| August, 1894 6in, Harveyed 6in, Hadfield blunt 100 probably junder 12°7} Passed through, breaking up... | 0°47 | ye 
IIT. | Sic eburyness Oct. 18th, 1894 | 6in. Harveyed | 6in. A SE 100 pees 127 Point 3°4in. through, shot unbroken butsetup ..._... | 0°47 21 
IV, | United States Feb, 4th, 1895 | 14in. Harveyed | 12'n. Wheeler-Sterling | 850 1858 25 °5 Passed through, point brokenoff... .. ... ... .. . | 0°55 1°8 
V. United States June 15th, 1895) 5hin, Harveyei | 4in, Wheeler-Sterling 33 | 2000 9°7 Pamed through uninjured -.:. 3.5 05 32 oe oe 0°57 1°8 
VI. | United States Sept. 4th, 1895 | 14in. Harveyed | 12in. Wheeler-Sterling | 850 1800 24°4 Point through, shell broken acros3 0°57 3-7 
VII. | tussia (Ochta) ...| November, 1896} 10in. Krupp | Sin, ? 192°3 ? | 2850 28°3* | Passad through with 700 foot-s2conds velocity ... 0°35 | 2°8 
~ Nore.—The above are supposed to have beea fired without cap on the point, but ia some ca32s the doabt arises if this is not an error, Caps of wrought iron or steel were used in the 
ial ~ GROUP IL. 
VIII, | Shoeburyness .| Ostober, 1894 6in. Harveyed  6in. Royal Laboratory 100 1858 | 12°3 | Passed ee ee oe af 0°49 2°1 
IX. | Shosburyness ...| October, 1894 | 6in. Harveyed | 6in. Royal Laboratory 100 1888 | 12°6 Pas3zed through, breaking up... 0°48 271 
X. | United States ...| April 30th, 1596 7in. Harveyed | 6in. Johnson solid | 100 ? ; = Passed through, slightly deformed — — 
XI. United States .,,) Sept. 10th, 1896 | 10in. Harveyed 6in. Johnson solid 105} | 2505 =| 19°5 Passed through with base broken on one side ... 0°51 2°0 
XII. Shoeburyness_ .,.| August, 1897 6in. Harveyed 6in. Hadfield 100 | 1940 | 132 Passed through, breaking up... ... ... 0°45 2°23 
XL. | Shoeburyness .| Augast, 1897 | Gin. Harveyed 6in. Hadfield 100 1960 | 13°4 Passed through, breaking up ... 0°45 1°9 
1 
7 Notg.—The followin: were secret process, so-called magnetic shot; being doubtless shot capped with steel caps, probably hard s‘eel and possibly attached by magnetism :— 
GROUP IIL 
XIV. | Russia (Ochta) ...| June 28th, 1894 | 6in. Harveyed 6in. Holtzar 90 °9 1843 11°6 Passed through, fired direct ... 0... 0... 22. 60. cee owe | 0°52 1°9 
XV. | Russia (Ochta) ...| Jane 28th, 1894 | 6in. Harveyed 6in. Holtzer 90 °9 1843 11°2 Passad through, fired at 15 deg. to norna’... | 0°54 1°9 
XVI. | Russia (Ochta) ...) June 28th, 1894} 6in. Harveyed 6in. Holtzar 90 °9 1843 10°9 Passed through, fired at 20 deg. to normal... | 0°55 1°8 
XVII. | Russia (Ochta) ...) June 28th, 1894 | 6in. Harveyed 6in. Holtzor 90 °9 1843 10°5 Passed through at 25 deg., breaking up 0°57 1°8 
X\T I. | Russia (Ochta) ...| Jane 28th, 1894 | 6in. Harveyed 6in. Holtzer 90 °9 1840 11°6 Passed through direct | 0°52 1°9 
XIX, | Russia (Ochta) ...) June 28th, 1894 | 6in. Harveyed 6in. Holtzer 90 *9 1840 11°2 Passed through at 15 deg. 0°54 1°9 
XX, | Russia (Ochta) .,.| June 28th, 1894 | 10in. Harveyed 6ia, Holtzar 90°29 ? —_ Passed through, fired at 8 deg. to normal .., — _ 
XXI, | Russia (Ochta) ... June 28th, 1894 | 10in. Harveyed 6in. Holtzer 90 °9 2390 11'5 Passed through, fired at 8 deg. tonormal... ... ... 0°87 32 
































follow that the shot had perforated the special plate with 
the same ease as wrought iron, which is out of the 
question. The larger the fracture then, the more com- 
plete the victory of the shot. Conversely, by dividing 
the thickness of calculated wrought iron by the thickness 
of plate perforated, we get the plate’s “ figure of merit” 
under this attack, on the system suggested by Captain 
Tresidder. The table is interesting in some ways, though 
disappointing in others. Probably, many of those 
interested in the question were hardly aware that this 
high-class armour had been perforated as many times 
even as recorded on this table. Krupp has given a system 
of oa ulnting pactocetion through pa a plate which really 
involves it ing equivalent to double its thickness in 
wrought iron, is would bring the relation to wrought 
Iron of plate perforated to 0°5, and conversely the plate’s 
figure of merit to 2°0. Now, the respective averages of 
these factors of each group are 0°53, 0:47 and 0°58, and 
conversely 1°97, 2°06, and 1°77 respectively, so that the 
general average of the first two groups agrees very closely 
with Krupp’s estimate. The Russian group stands out 
fo Siving a better result for the shot, or a worse result 
or the plate. This is the more noticeable as the 
shot in some instances was fired at a considerable angle ; 
and although we have calculated for this on the accepted 
orig le as applied to soft armour, it cannot be supposed 
that this allows for the advantage possessed by a hard 
surface in fracturing a point which strikes it o liquely. 
Were it not for the Russian results, the casual inspection 


in the plates attacked. A shot may often do very much 
worse than is possible, but better than possible it never 
can do, and we greatly question if any excellence in shot 
or caps would account for the 12in. shot passing omer | 
through the 17in. Harveyed plate, or the 6in. throu 

the 10in. under the conditions existing, that is, with the 
striking velocity and energy recorded. It is more 
reasonable to suppose that so long as these results stand 
out as they do, they are to be accounted for by 
inferiority in the plate. Very different is the case of 
the Round VII. of the first group, when an Sin. shot 
pees as clean as could be through a 10in. Krupp plate, 

cause the velocity was an extraordin one, 

foot-seconds, and when worked out it is found that 
the result is to be accounted for. This is a most in- 
structive round, perhaps as interesting and important a 
one as has yet been fired. The shot was shown to bea 
complete “ over-match ” for the plate, and arrangements 
were made for its velocity after passing through the 
plate to be measured, and the result showed that the 
energy lost during perforation was sufficient to perforate 
27in. of iron, so that the plate, far from behaving badly, 
took considerably more work than could be expected to per- 
forate it. The special point of interestis that the shot should 
have held together under the tremendous blow. This 
favours the plea that has-been urged by our makers, that 
our British projectiles should be fired at higher velocities. 
We believe, however, that our authorities consider that 
practically we get what we want better by using velocities 








* The work expended in getting through is equivalent to the perforation of 27in. of iron. 


been hoping to get detailed reports of further successes. 
The interesting Russian shot remain to be considered. 
They are interesting in more than one way. The mystery 
that first surrounded them was almost immediately dis- 
pelled, except as — detail. Caps they certainly had, 
probably made of hard steel, but the actual shape was 
important, because they perforated well at considerable 
angles—in one instance at 25 deg. with the normal, which 
angle is more oblique than any successful round recorded 
hitherto. We believe that our authorities will shortly 
make further trials with shot carrying caps of different 
quality and form, striking at various angles, and we may 


2850 | hope that we may even beat the Russian results obtained 


in 1894, although allowance must be made for progress 
in armour. 

We have said that this subject is important at the 
present time. We believe indeed that the behaviour of 
medium projectiles against medium armour is of special 
importance. Admitting always the possible decisive 
effect that may be obtained by a single happy shot from 
a heavy gun delivering what is called ‘belt attack,” 
ships, nevertheless, depend in action mainly on their 
heavier quick-fire guns, represented in our Navy by the 
6in. batteries in casemates. These secondary pieces 
attack each other, and their defence depends on armour- 
plates never exceeding 6in. in thickness, and more com- 
monly 5in., 4in., or 8in. It is of special importance this 
to develope the best projectiles for this kind of work, and 
the development of solid shot to pierce any greater thick- 
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ness is of little value compared with that of strong 
armour-piercing shells, which will produce —e effect 

i likely to be 
met with. A solid shot in belt attack might perforate a 
belt at the water-line, or perhaps enter a boiler or other 
vital spot where its mere entrance would cause decisive 
results; but dead metal is noi telling in the attack of 
the secondary batteries, and this is now the question 


in passing through even the thinner shields 


demanding special attention. 








THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D, Roors, 
No, VI. 
THE TWO-REVOLUTION, OR DE ROCHAS CYCLE. 


In 1862, January 7th, Beau de Rochas took out a 
patent in France for a new cycle of gas engine working, 
and proceeded to explain it in a pamphlet published 
shortly afterwards, in which he not only sets forth with 

% clearness the two-revolution or four-stroke cycle, 
ut also suggests points to be aimed at in construction 
to obtain the best results, and that most correctly, judged 


by our later knowledge. 


He describes the cycle thus :—(1) ‘‘ Aspiration” of the 
uring one complete stroke of the 
(2) Compression of the mixture during the fol- 
tion at the dead point and expan- 
(4) Driving out of the 
burnt gases from the cylinder during the fourth or last 


explosive mixture 
iston. 


owing stroke. (3) Igni 
sion during the thin stroke. 


stroke. 


The conditions he asserted to be necessary to get the | half the speed of the crank shaft I. The slide D, there- 


Of course, stratification has long since ‘‘exploded,” and 
is going the way of other errors into oblivion. Every 
egg man knows now that, even at fairly slow speeds 

or an internal combustion engine, the new charge enters 
at such a velocity that the contents of the cylinder are all 
in one mighty swirl, which leaves no chance, unless it is 
in the ports or behind mechanical divisions in the clear- 
ance space, for any separation or division of the com- 
ponents of the charge, and even then it would not 
amount to stratification. 

Otto differs in one respect from de Rochas in that he— 
Otto—desired to obtain a slow combustion, a gradual 
development of the flame throughout the working charge. 
De Rochas, in spite of his in all probability possessing 
much less experience of gas motors than Otto, yet had a 
much clearer perception of the conditions required for 
obtaining the best result from the cycle upon which both 
were working, Otto practically, de Rochas as far as we 
know only academically, theoretically. The whole spirit 
of de Rochas’ instructions implies rapid combustion and 
rapid expansion. 

THE OTTO GAS ENGINE, 

Fig 21 shows the Otto engine as originally made by 
Otto. A is the cylinder, B the piston, B! the connecting- 
rod, D the slide valve, E is the exhaust port provided 
with an ordinary mushroom outlet valve. is a connect- 
ing-rod for reciprocating the slide valve by a crank pin G 
on the rotating side shaft H; I is the crank shaft havin 
the bevel wheel J keyed on it, gearing into another beve 
wheel K of twice the diameter. The larger bevel wheel 
K is fixed to the end of the shaft H, and rotates it at 








fore, makes one reciprocation 
while the piston B makes 
two. L is the slide cover, 
M is the ignition burner, N 








is a small gas slide controlling 





the supply of gas from the 














pipe N! to the pipe N*, from 
whence it passes to the port 
R in the slide D. The 
governor O slides the cam P 




















along the shaft which oper- 
ates the slide N; N® is the 
gas port in the slide cover L. 
S is the air inlet port in the 
slide D, and T the port into 





the cylinder. U is an ignition 
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Otto Gas Engine : 


best results were :—(1) That the cylinder should be as 
large as possible, while having that form which would 
give the least surface. (2) That the piston speed should 
be as high as possible. (3) That the gases are expanded 
as far as possible. (4) The charge should have a high 
compression. 

As far as we know, de Rochas did not put the invention 
he so concisely and lucidly described into practice. M. 
Witz says no motor was made, and the failure to pay the 
second tax caused the patent to lapse. 


On May 17th, 1876, was applied for in this country 
Nicolaus August Otto’s patent, entitled ‘‘ Gas engines in 


channel in the cylinder end, 
and W is a port of a corre- 
sponding channel in the slide 

ugh which ignition from 
the flame M is effected. 

Air is first drawn into the 
cylinder through the port S in the slide and port T in 
the cylinder end to the clearance space A! for the 
first half of the suction stroke, until the piston has 
travelled from the dead point to the middle of the suction 
stroke; during the remaining half of the stroke gas is 
drawn in through the port R with the air to form 
the explosive mixture. It was the inventor’s idea that 
the contents of the cylinder would remain in stratified 
order at the commencement of the instroke. The second 














or instroke compresses the charge, which is ignited by the 
flame at the burner M through the intermediary of the 
channels U and W in the cylinder and slide D, at or imme- 
diately after the dead point. The 
explosion effects the working stroke, 
which is the second outstroke, and 
the third stroke of the cycle. Near 
the end of the working stroke the ex- 
haust valve beneath the port E is 
opened by the lever E' and the cam 
E? on the rotating side shaft H. 
The following instroke and last stroke 
of the cycle expels the products of 
combustion from the cylindrus, leaving 








which the motive agent burns esac of In this | 
y the 


patent is described the same, or practic: same, 
series of operations as de Rochas described in his patent 
in 1862. Clearly, however, Otto did not regard the cycle 
as the most important part of his patent, as in the 
commencement of the specification we find the words: 
“ A combustible mixture of gas or vapour and air together 
with air or other that may or may not support 
combustion in such a manner that the particles of the 
combustible mixture are in an isolated condition in the 
air or other gas, so that an ignition instead of an explo- 
sion ensuing, the flame will be communicated gradually 
from one combustible particle to another, effecting a 
gradual development J heat and expansion of the 
gases.” Then he proceeds to describe an engine —— 
the non-compression or Street cycle, which was 
described. And lastly comes the description of the de 
Rochas cycle. 

But throughout, Otto lays much more stress upon, and 
evidently attaches more importance to the stratification 
idea of his, than to anything else in the patent. This 
was a much vexed question about twelve years ago, and 
most men interested in internal combustion engines at 
that time debated the subject of stratification with 
some degree of heat. Do you believe in stratification ? 
was & question one frequently had to reply to at that time. 
The doctrine of stratification appeared to divide engineers 
interested in internal combustion engines into two camps, 
the one for and the other against the doctrine. 


Fourth Stroke 





products in the clearance space A’. 
At the next outstroke the cycle recom- 
mences. 

The Rochas or Otto cycle, therefore, 
consists of four strokes of the piston 
or two revolutions of the crank shaft. 
During the first stroke in a single- 
acting engine the piston moves out- 
ward, or away from the cover towards 
the crank, drawing in its charge, 
consisting of the fuel or vapour 
mixed with air. In some engines on this cycle the 
admission valve is opened by mechanism actuated by 
the crank shaft, and in others by the pressure of the 
atmosphere on the outside of the valve. This charge, 
consisting of the mixed fuel and air mingled with the 
shark of the previous combustion, is then compressed 

y the piston to a pressure determined by the volume of 
the clearance or combustion space, the ignition 
is effected by one of the various devices in use for that 
purpose just upon or a little after the dead point, and 
the piston moves outward again on its explosion or work- 
ing stroke, until a little before the end of the stroke the 
exhaust valve is opened, and from that point until the 
end of the working stroke, and also throughout the 
return or inward stroke, the exhaust valve is held open, 
and the products are being expelled through it by the 
piston. 

The indicator diagram Fig. 23 is taken from a later 
and improved Otto, as made by Messrs. Crossley Bror, 
for the Society of Arts motor trials. 

Fig. 22 shows the operation of the cycle in the original 
Otto engine. It will be readily followed by imagining that 
the two circles are folded upon each other at the point 
AF, like a figure 8 cam groove cut upon the peripheral 
surface of a cylinder, in which the line at C continues on 
the second circle ‘from C to H, and having described 
that, returns to the first circle again at A, and so on 





—$$<—s 


In the indicator card, Fig, 23, and the diagram, Fig, 99 
A is the commencement of the admission stroke, from B 
to C is the return inward compressing stroke, immediately 
upon or at the dead point C, or at a certain distance from 
it varying in different engines, and indeed in the same enging 
slightly from stroke to stroke, the ignition takes place. [py 
the indicator card, Fig. 23, it will be seen the presgure 
rises suddenly to 296 lb. per square inch, the working 
stroke occurs during the expansion of the ignited charge 
from D to E. But at E in both Fig. 22 and Fig. 23 the 
exhaust valve is opened, the pressure falling until the 
dead point F is reached. 

The conditions laid down by de Rochas as neceg 
to economical working of the cycle indicate a remarkable 
prescience on his part, since they are completely 
endorsed at the present day. With regard to his firgt 
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suggestion, it is known that the lager the engine, with 
certain limits, the more economical it should be. Hig 
second suggestion would be endorsed with the proviso 
that the velocity of the working fluid in the ports and 
through the valves is not such that the cylinder is not 
fully charged, or such as to produce an appreciable rise 
above atmospheric pressure in the cylinder during the 
exhaust stroke. The third condition is too obvious for 
discussion, provided the expansion be limited in prac. 
tice to that point at which the pressure in the cylinder 
is only just sufficient to overcome the friction of the 
engine. 

very engineer will endorse de Rochas’ fourth pro. 
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Fig. 24. 
Roots 
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position: in gas engines there has been a progressive 
rise in the degree of compression for some years past, 
and the limit is not reached yet. The limit of com- 
pression is that degree of temperature produced by com- 
pression that will ignite the charge. This limit can be 
controlled somewhat by a free use of cold water in the 
jacket. If, however, the fuel, gas, or oil be delivered to 
the compressed air at or near the highest compression, 
there is hardly any limit to the compression. See Fig. 
16, Type 4. 

In oil engines, however, we are already confronted in 


Fig 25 





\\ Roots second Explosicn Gas 











using a high compression, with the difficulty of spon- 
taneous or premature ignition, owing to the heat of the 
compression, plus the heat the charge receives from the 
cylinder walls. ‘ 
There is also a limit of piston speed at which 
advantage would be turned to disadvantage. For while 
a high speed in an oil or gas engine conduces to greater 
economy owing to (1) a more rapid combustion and 
expansion, (2) less cooling of the charge at the moment 
of ignition by the passage of heat to the cylinder walls, 
and (8) the entering charge not having so much time to 
receive heat from the contained products and hot walls, 
and consequently to expand and reduce the quantity 
drawn peu? on the other — we ye as ny gga 
tages resulting from high speed (1) a tendency to take 
less than a fall charge during each charging stroke owing 
to the resistance of the ports and valves, so that the 
pressure in the cylinder at the end of the suction stroke 
will be below atmospheric, thus reducing the power per 





regularly round each circle, describing the complete cycle 
of the engine, 


explosion, and therefore the power of the engine, an 
also by adding resistance to the movement of the piston 
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py’ outside atmospheric 
ovlinder and the con’ 
tion 
entering charge 
panded, whic 


r 
para. at i has less time in which to expand. 


rtheless, 
Pagan in internal combustion engines of this cycle 


always 


of the charge. — 
charge appears in 





Fig. 26 





(a 





Sgn:tion in 


Dead 


pressure; (2) the walls of the 
tained products of previous combus- 
will be at a ss ag. rye Da less ws - 
‘ i lapse ce the previous ignition, the 
pore. Ae o more heated a Gicesione more ex- 
also tends to a reduction of the quantity of 
stroke. And this isin spite of the fact that the 


the balance of advantages is in favour of 


provided that the ports and valves are so 
designed that no throttling occurs in the admission 
The velocity of the explosion through the 
both gas and oil engines to increase 
with the compression, to increase with the temperature 
of the charge at the moment of ignition, and also to 


the exhaust valve H remains open until the piston 
reaches the edge of the port leading to the second explosion 
chamber. Immediately the exhaust valve closes, the 
piston uncovers the port D, and the movement of the 
piston, tending to produce a vacuum, causes the admis- 
sion valve E to be opened by atmospheric pressure, and 
the charge of gas and air flows the chamber C 
into the cylinder, sweeping before it the products of com- 
bustion. The charge is compressed during the second or 
, | in-stroke into the second explosion chamber and into 
the clearance space pepo dl until the piston covers the 

rt D, the pressure in C then remains stationary, except 
or the heat the charge may receive from the chamber 
walls. The piston continues the compression of the 
charge in the clearance space until the dead point is 
reached, immediately after which this portion of the 
charge is ignited; the piston 
commences its working out- 
stroke, the pressure as shown 
in the indicator diagram—Fig. 
25 — rises to 240 lb. Im- 
mediately the piston uncovers 
the port D, a portion of the 
pressure in the clearance space 
is used to further compress 
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Roots Second Explosion 


increase with the purity of the mixture, ¢.¢., its freedom 
from products of combustion.* 

The de Rochas or Otto cycle, or some modified form 
of it, is the only one that has had continuous success, 
and it at present holds the field, for while there are a 
few at present made upon two cycles giving an impulse 
every revolution, their minority is so small in comparison 
to the overwhelming majority upon the de Rochas cycle, 
that it may be said that the de as cycle practically 


Fig 27. 
= YA. Crossley scavenging engine diagram. 
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stands alone. Formerly, I made a considerable number 
of gas engines upon a modified form of the de Rochas 
cycle. 

ROOTS’ SECOND EXPLOSION ENGINE. 


The patent specification No. 9310 and date June 26, 1885, 
describes Roots’ secondexplosionengine. Fig.24isavertical 
section ofa vertical gas engine madeunder this patent. A is 
the cylinder, B the piston, C the second explosion chamber, 
whose port D is uncovered by the piston at about one- 
fifth of the up-stroke. E is the admission valve, F is the 


gas cock, G the governor spindle, H the exhaust valve, I 
the exhaust valve lever operated by the excentric rod J, 
worked by two to one gear on the main shaft on the 











Roots Oj/ Engine. 


other side of the frame standard. K is the ignition tube, 
M is the bunsen burner, N a projecting piece of tube 
found by experiment to be necessary for ignition, P is the 
lubricating oil feeder, Q is the crank. 

During the commencement of the first out-stroke of 
the cycle, that which is usually entirely admission stroke, 





.” Berthelot and Vielle’s ex 
difference in the velocity of the explosion wave in tubes having an 
internal diameter between 5mm andi5mm. Now, 5mm. is rather less 
than the internal diameter of the }in. gas pipe in Great Britain, yet 
makers of internal combustion ay eng frequently find that the }in. gas 
ignition tube fires more quickly a jin. tube. Berthelot also says 
that the velocity is independent of the p I cannot help thinking 
that if the makers of gas and oil engines given to observation and 
experiment were canvassed upon this point, the ——~ would hold the 
opinion that the velocity of ignition in an inte’ combustion engine 
increased with the com jon. Iam not in any way impugning the 
results arrived at by M. Berthelot. I have no doubt there are other 
reasons which convey the contrary impression mentioned, but I am 
using this as a peg upon which to hang the complaint that scientific men 
draw up the results of their experiments in such a way that they are 
frequently of little use to the manufacturer—that is, that they are 
drawn up more from the point of view of pure science rather from 
that of applied science. ey are consequently of little avail to the 





observant constructor, in a word, they are too academic and theoreti 
rather than applicable and practical. “ - 





Ckarance Space 


Fourth Stroke 


gS 
eu spin 






riments give the result that there is no | 





the charge contained in the 
— ar chamber, the 
ame simultaneously igniti 
it. The fall of ont t nites 
the opening of the port D, 
followed by the rise after the 
ignition of the second charge, 
is clearly shown in the indica- 
tor diagram. Near the end of 
the working stroke the exhaust 
valve is opened, and held open during the next in-stroke 
and for a portion of the following ission out-stroke. 
The cycle then recommences. 
| It will be observed that the charge is divided into two 
| portions—a small portion in the clearance space, and the 
| larger part in the second explosion chamber; and that while 
the compression in the chamber is only about 40 lb. above 
atmosphere, the compression in the clearance space sud- 
denly, upon the closing of the port D, rises to 881b. At 
the beginning of the compression stroke the contents of 
the second explosion chamber are pure charge, while the 
gases a little below port D, and in the clearance space, 
must be very largely a only. The violent agita- 
tion of the contents of the cylinder, owing to the speed 
of the piston ensures a certain quantity of new charge 
mixing with the products in the clearance space. Never- 
theless this portion of the charge is so extremely diluted 
that it besa not fire without a fairly high compression. 
By keeping the exhaust valve open to the point shown 
| on the di , the cooling of the charge in the exhaust 
| pipe tended to create a vacuum in the clearance space, 
| enabling a larger quantity of air and gas to be drawn in 
as soon as the port D was opened. Fig. 26 shows the 
cycle. 

For the indicator diagram, Fig. 27, I am indebted to 
Mr. Clerk’s paper on ‘‘ Recent Developments in Gas 
Engines.” This card shows the great advantage of high 
compression, andin a much less degree that of clearing out 
the products of combustion from the cylinder and replac- 
ing it by air. Efforts to clear out the products of com- 
bustion in this cycle have been numerous, as is shown by 

| the names marked on the chart. The methods of effect- 
ing this are numerous also. This indicator diagram is 
taken from a Crossley engine 
of 11-97 brake horse-power, 
at 200 revolutions per 
minute, the indicated horse- 
power is 14, and the gas con- 
sumption is stated to be 17 
cubic feet per brake horse- 
powerper hour. The diameter 
of the cylinder is 7in. and 
the stroke 13in., and to 
obtain 11:97 brake horse- 
power out of an engine of 
this size certainly marks an 
epoch in the history of the 
engine. 
This variation in the de 
Rochas cycle is as follows :— 
During the working stroke 
the exhaust valve is opened 
sooner than usual in the ordi- 
nary de Rochas engine, and 
is held open later; that is, 
instead of being closed at or 
about the dead point at the 
end of the exhaust stroke, 
it is held open for a portion 
of the following suction 
The admission valve—air only being allowed to 
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stroke. 
enter—is opened earlier than the usual time, before the 


dead point and during the exhaust stroke. In the 
Crossley engine the admission valve is opened by a cam 
and lever; but this is not absolutely necessary, as, with 
| a light spring, the admission valve will open by atmo- 
| spheric pressure. 

The effect of this arrangement is that, by the sudden 
cooling of the products in the exhaust pipe, a vacuum is 
produced in the pipe, causing the pressure within the 
| cylinder to be reduced below the atmospheric, and air 
| flows into the cylinder, sweeping the larger portion of 
remaining products in the clearance space into the ex- 
haust pipe. Both Mr. Atkinson, in his paper read before 
the Manchester Association, and Mr. Clerk, in the paper 
before mentioned, attribute this vacuum to the “ energy 
of discharge of the exhaust setting the column of fluid in 
the exhaust pipe in motion,” but I have no doubt 
this is solely due to the cooling of the steam and products 
in the pipe, the contraction causing a scavenger flow of 
air to enter the cylinder, by creating a partial vacuum, 





means of a length of pipe about 
15ft. long, and several bends placed in the water tank 
of the engine. I have obtained a vacuum in a cylinder 
exceeding 2lb. with engines of this type by this means. 
With a continuous spray of water into the top of the 
exhaust box placed about 10ft. from the engine, and the 
ipe continued for another 10ft., having four, five, or six 
nds in it to delay the inflow of air from the open end, 
a still greater vacuum may be produced. An apparatus 
similar to a Kérting’s injector, fitted to engines of 
this type, is also very effective in producing a vacuum 
for clearing out the products. I quite agree with Mr. 
Clerk that only a small percentage—I think 7 to 10 per 
cent.—of the economy and high mean pressure shown 
by Messrs. Crossley’s engine is due to the scavenging, 
and it is no doubt chiefly due to the compression. 

The natural corollary of my experiments in scavenging 
was the endeavour to make the cooling of the products 
in the exhaust pipe perform the whole of the suction for 
the engine, i.e., produce a sufficient vacuum in the 
cylinder to draw in the working charge. Hence the one- 
revolution cycle without pump of the t¢ already de- 
scribed, from the specification of patent No. 3972 of 1889. 

Undoubtedly, in a gas engine it is of benefit to remove 
all the products, and to replace them by air. The advan- 
tage, however, in an oil engine of so doing, it appears to 
me from my own observation, although considerable, is 
less than in a gas engine. The reason of this difference 
is one of those mysteries to be yet solved. The solution 
of it may be associated with the facts (1) that it 
requires a much lower temperature to ignite an oil charge 
than it does a gas charge, and (2) the flame passes 
through the oil charge with a greater rapidity than 
through a gas charge of similar strength, provided the oil 
forming the mixture is completely vaporised outside 
the cylinder, and the charge is thoroughly mixed before 
ignition. 

Fig. 28 illustrates the Roots horizontal oil engine, which 
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Fig 29. 
Roots oif Engine. 
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works upon the de Rochas or two-revolution cycle. The 
system is that of outside vaporisation, in which the oil is 
vaporised and the vapour mixed with air simultaneously 
before they reach the admission valve of the ine. A 
is the cylinder, B the side shaft, C the liteigs elaine 
valve, C1 the admission valve lever, D the exhaust valve, 
D1 the exhaust valve lever, E the governor, F the exhaust 
cam provided with two steps, one for starting only; 
G is the oil pump, H the air pump for the pressure lamp, 
I the main oil tank, J the lamp oil tank, K is the burner, 
L the air heater and vaporiser, M is the oil feeder and 
measurer, N O are the two skew gear wheels by 
which the side shaft B is rotated at half the speed of 
the engine. 

The valve C is opened by its lever Cl, and air is drawn 
through the holes in the top of the air heater L between 
the double casing surrounding the ignition tube, and 
through the oil feeder M, the spindle of which has just 
delivered a groove full of oil. The heated air sweeps the 
oil from the ve in the spindle, and the groove is 
returned to the oil space to be re-filled. 

The air and oil together pass through the vaporiser, 
and thence through the open admission valve C to the 
cylinder. The return instroke compresses the ae 
at the dead point it is ignited by the ignition tube withi 
the casing L heated by the burner K. The explosion 
impels the piston on its working-out stroke, the third 
stroke, just ee the end of which the lever D1 opens 
the exhaust valve D, the excess pressure escapes into the 
exhaust pipe, and the next in stroke of the piston expels 
the products of combustion. The engine works exceed- 
ingly well, and with great economy and steadiness. The 
indicator diagram Fig. 29 is taken from this engine. 
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Harp Steet Dres.—A process has been Germany 
unich, b which it is 


by Herr Josef Rieder, of irchen, near 
said to be possible to obtain exact reproductions es in 
low relief, such as medals and clichés, in hard steel, Accord: 


ing to the Electrician, plaster of Paris is poured on the article 
of which a cast is to be taken, so as to form a column several 
centimetres in height. This is detached from the article 
fitted with an ebonite sleeve, so that the face and the 

ing blank at the opposite end of the short column of 
are alone exposed. The cast is ao upwards in a 
containing an electrolyte, and the j 

of the liquid can only be reached by a i e 
of plaster. A piece of steel on which it is desired to etch a 


duction of the article is on the face of the cast, and is le 
the anode of the cell. @ cathode is a wire spiral placed in the 
liquid in which the plaster column stands. On the high parts 


of the cast the steel plate rests, and at those poin 
flows, dissolving the steel, and allowing it to settle down into the 
cast ; the process of dissolution proceeds until the whole surface of 
the steel is in contact with that of the cast, 2.¢,, a relief has been 
produced through the plaster intaglio, identical with the ori 
relief, or vice versd as the case may be. It is found that a high 
voltage—10 to 15 volts—and a current density of 0 ‘2 to 0 ‘Sampére 
a. square -. ve are eff — = that the rarest is 
repared electrolytically di: ing an iron eina 
aabellon of parker a shlorido.. rey constituents of the 
steel, notably carbon, which are left when the metal is dissolved, 
must be removed from time to time from the surface of the 
steel which is being etched. This cleansing must be as often as 
once every five or ten seconds, when a he! 
used, and in ice it necessary to 
matically, and to replace the steel on the cast with mathematical 
One of the greatest needs for the development of 
the process is said to be some material to replace the plaster 








of Paris, which is too soft and soluble for continuous work, 
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LITERATURE. 


Asbestos and Asbestic: Their Properties, Occurrence, and Use. 
By Rosert H. Jones, F.S.A. Large 8vo., pp. 368, with 
ten plates and other illustrations. London: Crosby Lock- 
wood and Son. 1897. 

Tais volume is the successor of a former work of the 

author’s, bearing nearly the same title, which appeared 

in 1890, and was fully noticed in our columns at the time. 

Simultaneously with the demand for a new edition some 

remarkable new developments in asbestos mining were 


made in the neighbourhood of Quebec, together with the | g1 


discovery of a method of utilising the waste rock, which 
in most cases is disproportionately large when compared 
with the amount of useful mineral produce, and is a 
cause of great trouble and expense to the workers. These 
alterations have rendered something more than a mere 
revision necessary, and therefore, while retaining gene- 
rally the former arrangements, the work has been very 
considerably enlarged. The word ‘ Asbestic,” which 
forms the second title, is the name given to the new pro- 
duct obtained from the waste rock of one of the mines. 
It is essentially a compact variety of chrysolite which, 
when ground to powder, gives a mass full of short fibre 
that can be applied as plaster to wall surfaces and dries 
to a smooth hard coating, very similar in character to an 
asbestos millboard. This, although quite recently intro- 
duced, has already been applied upon a very consider- 
able scale in some of the newer buildings in the United 
States. 

The progress in the application of asbestos to different 
mechanical and manufacturing purposes has been so 
rapid that the demand has in twenty years increased 
more than thirtyfold, with the result that new deposits 
have been sought for all over the world. The occurrences 
are noticed in more or less detail by the author largely 
from his own observations, and partly from information 
supplied by other investigators. The newer develop- 
ments in Canada in particular have been most thoroughly 
studied, and explorations in Newfoundland and Scandi- 
navia are noticed in addition, the whole making a com- 
plete and graphic sketch of the present state of this 
interesting branch of mineral industry. The supply of 
the world is at the present time almost entirely derived 
from Canada and Italy; the latter country yielding the 
long flax-like fibre, or asbestos proper, while the Canadian 
mineral is a fibrous serpentine, giving a fibre shorter in 
length but exceedingly fine in texture, both kinds having 
their special uses. The author, however, thinks that 
Russia and South Africa may at a future time add largely 
to the supply, although up to the present the quality of 
the material obtained from these sources is not of a 
very highclass. The United States, although they occupy 
the first position as consumers, produce but little, the 
bulk of the demands being satisfied by the Canadian 
mineral. The manufacture is now mostly concentrated 


in the hands of the H. W. John’s Company, of New gt 


York, in America, while in Europe the largest producers 
are the United Asbestos Company of London. 

The applications of asbestos, actual or suggested, are 
very numerous, and are set forth at length to the extent 
of about a hundred pages in the later part of the volume. 
Many of these are more or less fantastic, the most serious 
one being on the manufacture of engine packings suitable 
to the a temperatures accompanying the steam pres- 
sures used in modern engines. Other useful appliances 
are as coverings for steam boilers and pipes and fireproof 
linings and coverings. These as boards are made down to 
gin. in thickness, but actual paper has not yet been 
successfully produced, owing to the difficulty of obtaining 
a sufficiently smooth surface. 

In the introductory chapter the author goes into the 
natural history of asbestos and other allied minerals, 
including serpentine, giving a large number of references 
to other writers, both ancient and modern. These, how- 
ever, speak more in favour of the author’s industry than 
his judgment, and in some instances they are decidedly 
misleading; as, for example, where he confuses the 
mineralogist’s name picrite with the use, or rather misuse, 
of the same term by the petrographers, and blue asbestos 
and the brown fibrous quartz resulting from its alteration 
are indifferently called crocidolite. These, and other 
slips of the same kind, make the mineralogical sketch 
less useful than it would have been had the language 
been more precise. The more purely literary and 
historical extracts are, however, well given, and add 
considerably to the interest of the book apart from its 
technical value. . 


Metallurgy of Cast Iron. By Tuomas D. West. S8vo. 583 pp. 
With 107 illustrations. Cleveland, Ohio: Cleveland Print- 
ing a! Publishing Company. London: E.and F. N. Spon. 

‘Tas work is written with a view to its value not only 

to the founder, the moulder, the blast furnaceman, and 

the mechanical engineer, but also to the designer, the 
draughtsman, the patternmaker, the college specialist, 
and all that may in any manner be desirous of obtaining 

& practical knowledge of cast iron in its application to 

founding or any allied interests. In many respects this 

work will be found to be in advance of general practice, 
presenting many new subjects, principles, and ideas 
calculated to greatly broaden practical literature upon 
the metallurgy of cast iron.” The above extract from the 
author’s preface will, in addition to serving as a sample 
of the literary style, give some idea of the contents of 
the book, although for the latter purpose a fuller quota- 
tion from the same source, which extends over several 
pages, would be necessary. Speaking generally, the 
work is divided into four parts, the first bearing the 

somewhat sensational title of ‘Blast Furnace v. 

Cupola Practice,” gives a very generalised sketch of the 

structure and working of blast furnaces; the second, on 

“‘ Designs for Cupolas, their Economy and Advantages,” 

deals more particularly with the different forms of centre 

blast cupolas, a subject which, as many of our readers 


will be aware, was brought by the author before the 
Iron and Steel Institute at their last meeting in London, 
paper having appeared in Tue EnGingER in May, 1897. 
The third part, on the ‘‘ Science of Mixing and Melting 
Iron,” contains chapters on the composition, properties, 
and uses of various kinds of pig iron, the effect of re- 
melting upon strength, and other well-worn topics, 
most of the information being sound if not remarkably 
novel; and the fourth and final part with “‘ Tests of the 
Physical Qualities of Cast Iron.” This is by far the best 
part of the book, much of the information, such as that 
iving directions for the casting of test bars, and for 
their treatment in the testing machine, being of consider- 
able practical value. It is the more to be regretted, 
therefore, that the author should have thought it 
necessary to go into what would seem to be an un- 
familiar subject, namely, the smelting of iron ore, as set 
forth in the first part, where, by confounding the reducing 
with the thermal action of carbonic oxide, he arrives at 
the extraordinary conclusion that ‘The ideal of com- 
bustion in a furnace or cupola would be to have all the 
carbonic oxide completely utilised, so that what carbon 
might escape should only be in the form of carbonic acid 
passing down the downcomer.” This, of course, over- 
looks the circumstance that under such conditions no 
reduction would be possible, and the furnace would make 
cinder and not metal, which would be rather a poor 
way of “utilising” the gas. Judging from the above 
statement and others of a similar kind, we are inclined 
to think that the author has confused himself with the 
thermo-chemical data in Sir Lowthian Bell’s and other 
books of the same class, which is of no great conse- 
quence ; but that he should publish such statements in 
order to confuse others, say, the ‘college specialists,” 
is a different matter, and is to be deprecated. The func- 
tions of the blast furnace and the foundry cupola are so 
essentially different that there can be no particular 
utility in comparing and contrasting them in the manner 
proposed by the author in the earlier chapters of the book. 


The University Tutorial Series. The Tutorial Trigonometry. 
By Wict1am Brices, M.A., F.GS., F.R.A.S., and G. H. 
Bryan, Se.D., F.R.S. London: W. B. Clive, 13, Book- 
sellers’-row, Strand, W.C. 


Tue author starts in his preface with a very sound and 
sensible remark, to the effect that a certain facility for 
manipulating trigonometrical expressions is essential to 
the acquisition of a thorough knowledge of trigonometry. 
The latter, it is true, can to a certain extent be acquired 
by hard reading and study; but for the former, not only 
is constant practice required, but, in the majority of 
cases, ®@ mathematical turn of mind is needed as well, 
which all do not possess. It is the same with algebra, 
and also with arithmetic, especially in the problems 
relating to that subject which are now so ‘frequently 
iven to candidates at public examinations. It is 
notorious that while candidates frequently understand 
the questions in both algebra and arithmetic, and set 
or state them correctly, the answer comes out wofully 
erroneous. This is usually due to the want of practice, 
and of a proper masterly manner of treating the frac- 
tions, equations, and other complicated forms of expres- 
sious which are frequently involved in the solution of the 
problems. If the reader of the volume before us does 
not acquire the necessary proficiency in this respect for 
the subject treated, it will not be the fault of the 
authors. They have added in the body of the work a 
large number of carefully-selected examples, from which 
the student may select those which he prefers, and are 
likely to be of most use to him in his future career. 

It is just possible that the ‘‘ centesimal measure” of 
angles may not be quite so obsolete as stated. It was 
brought prominently forward at the last Continental 
Congress, in connection with the ‘‘ decimal hour,” and 
found a large number of supporters. It has a black 
mark against it, inasmuch as it was tried in France many 
years ago, and was subsequently abandoned for the 
sexagesimal system. It must be admitted that the 
“circular measure” of angles plays but a very subordi- 
nate part in trigonometry. Yet a perusal of Chapters II. 
and V. will show that it is not quite so negligible a 
quantity as many suppose it to be. Those who regard 
‘inverse functions” as troublesome and vexatious will be 
on better terms with them when they have gone through 
Chapter VIII., which is short and concise. Logarithms, 
even when carried to but five places of decimals, are so 
absolutely necessary to the practical and professional use 
of trigonometry, as, for instance, in extensive and im- 
portant surveys, embracing whole countries, that the 
method of applying them is usually included in all 
modern treatises on the subject. 

In Chapter XX , on the “ Application of Trigonometry 
to Land Surveying,” to which we regret the authors did not 
afford more space, there are several very useful pro- 
blems advancing considerably beyond the elementary 
examples found in most text-books on surveying and 
mensuration. It is stated that ‘‘ sometimes two base 
lines are measured with a view of checking any errors 
of measurement.” In large and necessarily extremely 
accurate surveys, such as that of our Indian Empire, two 
base lines are always measured. We may mention that 
the second base line is termed a ‘‘ base of verification.” 
The angles observed in immediate connection with the 
measured base line constitute the data for the calculation 
of their triangles, and so on, progressively for the whole 
survey ; but the base line still remains the fons et origo of 
the whole undertaking. While there is much in the 
present volume that far transcends the application of 
trigonometry to ordinary professional purposes, there is 
also much which pertains to it very closely, and may be 
read and studied to advantage. 


Geological Map of the British Isles. Scale 14 miles to lin. 
Two sheets together, 46in.by40in. Edinburgh and London : 
W. and A. K. Johnstone. 1896. 





Tue groundwork of this map is one prepared by Sir A. 





———..., 


Geikie, F.R.8., and issued in 1864, which has long been 
out of print. In the re-issue it has been carefully revised 
and extensive alterations embodying the later work of 
the Geological Survey and other investigators, especial] 
in the older rocks of the north-western part of Scotlan 
have been made by the editor, Mr. Alexander Johnstone, 
F.G.S., with the result of giving a clear and convenient 
map for general reference, where the minuter details of 
classification possible with a larger scale are not required 
The value of the work has been considerably enhanced 
by the substitution in the blank space around the coast 
line of a large number of illustrative sections of the 
strata, for the figures of fossils given in the first edition, 
These sections have for the most part been well selected 
although one of them, that from the Cotteswold to 
the Mendip Hills, showing two unknown coalfields at 
Burford and near Tring, resting upon an indefinite 
thickness of carboniferous limestone, is certainly of 
highly imaginative character. As compared with the 
former edition, the scheme of colouring has been much 
improved, giving a map that can be read at a con- 
siderable distance, and therefore suitable for general class. 
room and office use. 








SHORT NOTICES, 


Manual of Electrical Undertakings, 1897, Compiled under the 
direction of Emile Garcke, M.1.E.E., F.S.8. Second year, 
London: P, S. King and Son. 1897.—Those who have already 
studied Mr, Garcke’s first ‘‘ Manual of Electrical Undertakings” 
will not be slow to obtain the second and very much enlarged 
edition which has just appeared. This volume contains particulars 
of 274 undertakings ; the former dealt with 172 only. It comprises 
eighteen maps, showing the electricity supply areas of all the 
companies within the County of London ; an important diagram, 
illustrating the cost of wor , and the profits, of a good many 
pr ae pam besides ~_ tab ee, ay = B pe pm as have 

y ap , only bro' ‘ully a) ate and amplified, as 
we have re The Mstoriodl matter which appeared inte first 
issue has been not unwiseiy omitted in this, to make room for more 
important subjects. The only matter that is not of a statistical 
nature is a short account of electricity supply. If the book were 
not intended for experts, we might take exception to the brief 
description of the method and use of Wright's instrument. A 
clear exposition is still ded of the method of charging for house 
lighting, and an explanation of its value to the supplier and 
purchaser, 








BOOKS RECEIVED, 
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Governors. By C. W. MacCord, jun., M.E. First edition, First 
thousand. New York: John Wiley and Sons, London: Chap- 
man and Hall, Ltd. 1897, 

The Principles of Alternate Current Working. By Alfred Hay, 
B.Sc, (Edin.), Illustrated. London: Biggs and Co. Price 5s, 

Electrical Installations for Architects, Borough Surveyors, Civil 
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SocrgTy OF ENGINgERS.—An extremely interesting visit was 
made by a party of the members of the Society of Engineers on 
Wednesday, the 6th October, 1897, to the Royal Arsenal, Wool- 
wich, The visitors were conducted over the various departments, 
comprising the Royal Laboratory, the Royal Carriage Department, 
and the Royal Gun Factories, in each of which they inspected the 
various operations, 


TRADE AND Business ANNOUNCEMENTS.—In consequence of 
the increase in their business, Messrs. C. Churchill and Uo., Ltd., 
have taken over the premises adjoining their Birmingham ware- 
house, and their add will theref be 2 to 10, Albert-street, 
for the future. They will have a street frontage of 120ft., with 
considerably increased inside accommodation, which will enable 
them to carry much heavier stock.—We learn that the 
Gandy Belt Manufacturing Company, Limited, of Wheatland 
Works, Seacombe, Cheshire, has been appointed sole European 

ent for the “Standard” D Wood Bit Palleys.— Messrs. 

hite and Co., gas and electrical engineers, have taken new offices 
at i, Lancaster-avenue, Fennel-street, near the Cathedral, Manches- 
ter.—On and after Tuesday, Oct. 12th, the editorial and publish- 
offices of Nature will be removed to St. Martin’s-street, London, 

-C.—The London offices of the Lozier Manufacturing Company 
have been removed from 18, Holborn Viaduct, to 24 to 27, Orchard- 
street, Oxford-street, W. 


Tue Exectric LicHT In BraprorD.—The new electricity works 
of the Bradford Corporation in Valley-road were opened on the 
8th inst. by the Mayor—Mr. T. Speight—who is chairman of the 
Gas and Electricity Supply Committee. The building, the architect 
of which is Mr, T, Barker, is reps | and substantially built in the 
Renaissance style. It comprises offices, fronting Valley-road, an 
engine and dynamo-room ind, and a boiler-houso parallel to 
Lionel-street. Condensing plant has been placed in the basement. 
The dynamo and engine-room is 85ft. long, 61ft. wide, and 28ft. 
high to the steel roof, which isin one span. Accommodation is 
provided for twelve engines and dynamos, and a 12-ton travelling 
crane runs the whole length of the engine-house, the walls of 
which are lined with white, brown, and buff glazed bricks. The 
floor is tiled on concrete arches and steel joists, beneath which is 4 
basement for easy access to engine-beds, electric cables, exhaust- 
pipes, &c, All the switching arrangements are controlled from « 
platform which runs across one end of the engine-house. The 
boiler-house is 105ft. long, 48ft. wide, and 23ft. high. For con- 
densing purposes a cooling reservoir has been constructed near the 
brook, some 90 yards distant from the works. The engines put 
down are two Willans’ patent central valve engines of the triple- 
expansion type, which we shall illustrate in an early issue, 
with a range of d of from 270 to 300 revolutions per 
minute, and coupled to them are two Siemens’ six-pole 
dynamos, each developing 500 effective horse-power at 300 
revolutions per minate, having an output of 750 ampires at 
500 volts when running at full speed. The two boilers are of tho 
marine type, each providing steam for 600 indicated horse-power, 
when working on a consumption of 20 1b, of cond gs indicated 
horse-power, and capable of providing 800 indicated horse-power 
when forced and at a higher consumption of fuel. The cables 
connecting the old electricity works in Bolton-road with the now 
works consist of five lines, each 1030 — in le The 
estimated cost of the works is £40,000, of which £11,500 represents 
buildings, and the remainder pepeng | H fittings, &c. The con- 
tractors who have built the works are Messrs, John Moulson and 
Sons; Willans and Robinson, Limited, have supplied the es, 
Messrs. Siemens Bros, and Co, the dynamos, Messrs. John Brown 
and Co. the boilers, Messrs. Cole, Marchent, and Morley the 
condensing plant, Messrs. John §; the steam and exhaust 
ipes, Mr. G. A. Steinthal the switch-board, Messrs, Joseph 

Bros. the travelling crane, and the British Insulated Wire 








Company the cables, 
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THE “DIESEL” OIL ENGINE. 
Summarised Translation by B. Donkin, M.I.C.E. 

Tue Zeitschrift des Vereines deutscher Ingénieure, 
July 10th, 17th, and 24th, 1897, contains a long 
paper, with drawings and experiments, on this engine, 
the invention of Herr Rudolph Diesel, called a ‘ Rational 
Heat Motor.” For several years Herr Diesel has put 
forward a claim which he is now in a position to sub- 
stantiate, that his oil motor, by its peculiar process 
of combustion, utilises the heat supplied to it to 
greater advantage than any other. Our existing methods 
of obtaining power are admittedly wasteful, although 
economy of combustion is one of the pressing industrial 
questions of the day. The heat efficiency of our present 
engines using saturated steam is 12 per cent. or 13 per 
cent. for triple- sion engines above 1000-horse 

wer, 9 per cent. for compound engines of 150 to 200- 

orse power and upwards, and 5 per cent. or 6 per cent. 
for small condensing engines up to 50-horse power. Con- 
sidering that for more than a century the utmost efforts 
of scientific men and engineers have been devoted to 
perfecting the steam engine, these figures are not en- 
couraging. — ; 
Heat efficiency of steam engines, éc.—The cause of 
failure is the dissipation of heat in the successive pro- 
cesses for turnin, be to account. Heat is lost during 
evaporation, the boiler efficiency not being more than 
80 per cent.; in the theoretical efficiency of the engine, 
which cannot be more than one-third of the heat sup- 
plied, if steam be used as the motive power; in the 
indicated efficiency, or quantity of heat changed into 
indicated work, or power exerted on the piston; and, 
lastly, in the mechanical efficiency, or heat actually 
turned into work, less the friction of the parts. These 
four efficiencies, as yielded by a 700-horse power triple- 
expansion condensing engine of the latest Sulzer type, 
built by the Maschinen Fabrik- Augsburg, and by a 
Schmidt engine with high boiler pressure, and steam super- 
heated to 350 deg. Cent., are tabulated in Herr Diesel’s 
paper, and give a mean heat efficiency of 13 per cent. The 
author, Herr Diesel, is of opinion that it will not be possible 
greatly to increase this limit in steam engines, based as 
it is on a boiler efficiency of 80 per cent. and a mechanical 
efficiency of 85 per cent. Nor could any small increase 
in efficiency much affect the radical disadvantage of the 
steam engine, namely, its low theoretical heat efficiency. 
Even if a maximum could be attained in practice, only 
30 per cent. of the heat given to the engine would be turned 
theoretically into work. The three evils of steam engines 
may be thus summarised: (1) The use of steam to drive 
the piston, in generating which, from 20 per cent. to 
30 per cent. of the heat is lost; (2) the low theoretical 
efficiency; (3) the sensitive nature of steam, the in- 
fluence upon it of the metal walls of the steam passages 
and cylinder, and the rapidity with which it condenses. 

It is not surprising that a better utilisation of combus- 
tible than is afforded by our present methods is one of 
the most urgent topics of the day, and is occupying many 
minds. For more than fifteen years the author has been 
engaged on various experiments with different heat-pro- 
ducing agents. His first trials with an ammonia motor, 
giving a large working range of temperature, proved that 
highly superheated vapours, whatever their nature, can- 
not ‘be properly utilised, unless a correspondingly high 
difference of pressure is available, to allow them to ex- 
pand. Otherwise the steam or vapour is still super- 
heated at the end of expansion, and a portion of the heat 
put into it is wasted. It is possible to determine theo- 
retically the pressures necessary to utilise this superheat; 
they should be from fifty to sixty atmospheres. As 
ammonia vapours were very difficult to handle at these 
pressures, the author was led to use air as a simpler 
pressure agent. Theoretically the same results were 
obtained, and it was found that to utilise to the utmost a 
high range of temperature, a correspondingly high range 
of pressure is necessary. These two conditions cannot 
be separated. At first the air was treated in closed 
vessels, and heat applied and withdrawn externally; but 
before long it became evident that not only could the 
air be compressed and used to procure the requisite pres- 
sure, but also that the heat could be generated by 
combustion in the cylinder itself—a method long since 
employed in internal combustion motors. The principles 
at which Herr Diesel had thus arrived were set forth in 
his book: ‘ Theorie und Construction eines rationellen 
Wirmemotors. Berlin: J. Springer. 1893.” Trans- 
lated into English by Bryan. Donkin, M.I.C.E., and pub- 
lished by Messrs. Spon, London. 1894. 

New process of combustion.—The chief points forming 
the groundwork of the new method are the following :— 
In every process of combustion a distinction must be 
carefully drawn between the temperature of ignition and 
the temperature of combustion. The first is practically 
constant, and depends only on the physical properties of 
the combustible. The higher the pressure, the lower 
this temperature of ignition. The temperature of com- 
bustion, on the other hand, is variable—always much 
higher than that of ignition, and depends on many con- 
ditions, but chiefly on the quantity of air supplied. 
Hitherto the temperature of combustion has been pro- 
duced after ignition, by and during the process of com- 
bustion itself. Starting from theory, Herr Diesel has 
evolved a new method of what he calls ‘rational com- 
bustion,” for which four conditions are essential. 

(1) The temperature of combustion should not be pro- 
duced by and during combustion, but before and inde- 
pendently of it, entirely by the mechanical compression 
of air. This apparently contradictory idea, which in- 
volves a complete reversal of our present notions of 
combustion, is really grounded on the Carnot process. 

(2) It is essential that the air be compressed adiabati- 
cally only, and not at first isothermally, as required by 
the perfect process. In this way it is possible to raise 


the air to the temperature of combustion by pressures 
much lowerthan those required inthe perfect Carnot cycle, 
say, from thirty to fifty atmospheres only. It is by 


reason of this departure from the pure theoretical cycle, 
in which pressures of from 100 to 200 atmospheres, and 
more, are required, that it becomes possible to carry out 
the method of combustion at all. An impossible is 
replaced by a practical working cycle. 

(8) The air being thus already raised by adiabatic 
compression to the temperature of combustion, the com- 
bustible must be injected into it by degrees in such a 
way that the heat developed by gradual combustion is 
converted into work as it is produced, by reason of the 
corresponding expansion of the air and gases driving out 
the piston. If this be done, combustion will produce 
only a very slight, if any, rise in temperature. 

(4) The fourth condition also contradicts our present 
theories. It has hitherto been held that the excess of 


Fig. ‘. 
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air for combustion should be reduced within the smallest 
limits. With the author’s method, on the contrary, a 
large excess of air is required, but this surplus quantity 
is carefully regulated, and the amount previously deter- 
mined for each kind of combustible. 

In the paper in the Zeitschrift des Vereines, ke. 
above refe: to, a graphic diagram is given to illustrate 
the method. The air is first compressed, and at the same 
time greatly raised in temperature; combustion then 
takes place gradually, and as the piston moves out, 
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driven by the expansion of the air and gases, combustion 
and expansion are almost isothermal, and without in- 
crease of pressure. The admission of the combustible is 
then cut off, the air and gases continue to expand until 
the exhaust valve opens. By varying the time and 
duration of admission, or the period of cut-off, the shape 
of the expansion line, and area of the diagram, and hence 
the work done, can be modified. 

Proposed compound engine.—To carry out the prin- 
ciples above set forth, the author proposed a four-cycle 
process, divided between three vertical inverted cylinders, 





side by side, the two outer being motor and combustion 
cylinders, and the inner for compression, expansion, and 











Valve shaft 





exhaust. The three cylinders are connected to each 


other, and to a reservoir of compressed air. The motor 
plunger cranks are set at an angle of 180 deg. to tho 
Cc 8 of the central cylinder, and all three pistons work 


downwards on to the cranks. Air is first drawn into the 
central cylinder, slightly compressed, and sent on to the 
receiver. The two plunger pistons then draw it into the 
motor cylinders at the top during their first down stroke 
and compress it further in the second up stroke to the 
requisite pressure and temperature. During the next 
down stroke (3) the combustible is gradually introduced 
at the top, and burns as the piston moves out or descends 
The combustible is assumed to be powdered coal, ad. 
mitted through a revolving valve, but hitherto it has 
only been found practicable to utilise pulverised oil foy 





Fig. 2 
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the purpose. When the piston has moved through about 
one quarter of the stroke, the supply of combustible is 
cut off, and the air and 8 of combustion continue to 
expand. At the end of the stroke a valve at the top of 
both cylinders opens communication with the central 
cylinder. The next up stroke (4) of the motor pistons 
forces the air and gases, still at a considerable pressure, 






AIR PUMP CYLINDER. see 





Fig 4. 


142 
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into it; the central piston is driven down, and the air 
beneath it is compressed. In the return stroke of this 
central piston the exhaust valve at the top of the cylinder 
opens, and the products are discharged to the atmo- 
sphere. The whole process is thus accomplished in two 
revolutions for the three pistons, or four strokes, and the 
cycle is similar to that carried out in internal combustion 
engines. It is shown in a table with three parallel 
columns, one for each piston. This will be found at 
page 54 of Diesel’s book (English translation), already 
mentioned. By using two motor cylinders, a combustion 
or working stroke is obtained at each revolution. 

The advantages of this arrangement are many. Con- 
sidering it first from a theoretical point of view, the 
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boiler efficiency is equal to unity. _According to Herr 
Diesel, the possible eoretical efficiency is from 50 “ 
cent. to 70 per cent., and therefore double that of a 
steam engine, and the indicated efficiency must also be 
much higher, because the air and combustible gases do 
not condense like steam, and the heat being generated in 
the cylinder itself, there is no loss in passages, pipes, &c. 
On the other hand, the mechanical efficiency must be 
lower, on account of the very high compression. Some 
critics have even maintained that it would be so small 
as to outweigh all other advantages of the new engine. 
These were, however, so obvious that Herr Krupp joined 
the movement in its favour, and the Maschinen-F abrik 
Augsburg agreed to test the principles on which it was 
based, by constructing an experimental single-cylinder 
vertical motor driven by liquid fuel. Powdered coal, 
although at first sight offering such a simple and efficient 
combustible, has not been found practicable at present, 
and it was considered advisable, if coal was to be used 
at all, to convert it first into gas. 

Twelve-horse power experimental engine.—The vertical 
single-acting single-cylinder inverted engine first worked 
at Augsburg resembled a gas engine in construction and 
design. The piston was above, acting downwards in the 
usual way through a connecting-rod on to the crank. An 
auxiliary or valve shaft, driven from the crank shaft by 
means of conical wheels, carried two cams opening 
respectively the oil and air valves, which were held on 
their seats by springs. The working cycle in this and 
the succeeding engines is as follows:—(1) The piston, 
driven down by the momentum of the fly-wheel, draws 
in atmospheric air through a valve at the top. (2) The 
piston rises, the air valve closes, and compression takes 
place till the air is at a sufficiently high pressure to 
attain the temperature necessary to produce combustion. 
Both temperature and pressure are regulated by the 
stroke of the piston, or the size of the clearance space. 
(3) Piston descends (motor stroke), oil admitted and injected 
into the air at high pressure from a small oil pump, the 
stroke of which is regulated by three different cams on 
the auxiliary shaft, giving a cut off at two per cent., five 
per cent., or ten per cent. of the stroke. Thus gradual 
combustion is obtained after cut off, and the air expands 
till the piston reaches the lower dead point. (4) Piston 
rises, exhaust valve opens, and air and gases of combus- 
tion are discharged to atmosphere; the cycle then re- 
commences. The engine is started by connecting it to 
a receiver of compressed air, which is filled by the motor 
itself while running. There is no light, or ignition 
burner, and combustion is spontaneous. 

Water jacket—The new motor was worked at first 
without a cooling jacket, but it was afterwards found 
desirable to addone. The water jacket is not, however, 
a necessary evil, as some think, but is required theoreti- 
cally to carry off part of the heat, and in Herr Diesel’s 
opinion, all efforts to diminish greatly the losses of heat 
under this head are futile. There is only one right 
way, according to him, to secure this object, namely, 
to choose such a process of combustion that more 
heat than at present is absorbed in doing work; then, 
even on theoretical grounds, there will be less to carry 
off. As the new method required high pressures, tem- 
peratures, and speeds, the lines of existing engines 
could not serve as models, and almost every detail 
was the result of long and patient study, extendin 
over two years. At the on of that time a secon 
engine of the same size, embodying various improve- 
ments, was constructed, which, although far from 
perfect, gave surprisingly good results, and ran for 
months with oil and with lighting gas, to furnish power 
for part of the Augsburg Maschinen-Fabrik. As the 
result of these different. trials, a new 20-horse power 
petroleum engine was made, and tests on it were begun 
in the early part of this year, 1897. No experiments 
appear to have been published concerning either of the 
two 12-horse power engines. 

Twenty-horse power experimental engine.—This latest 
engine—see Figs. 1 and 2—does not differ much from 
those already described, except that the valve shaft is at 
the top, and the cylinder and covers have a water jacket. 
Itis vertical, inverted, single cylinder, single acting, and 
similar in external construction to an ordinary oil motor. 
C isthe cylinder. The piston P acts downwards through 
connecting-rod 6 on to the crank c below. The valve 
shaft W, driven by bevel wheels from the crank shaft, 
carries several cams opening respectively the oil valve 7, 
the air valve V,, and the exhaust valve V,—Fig. 2. 
Another cam works the valve V for starting. A small 
vertical air pump Q, also water jacketed, and driven 
from the connecting-rod by levers X and z, forces air 
under pressure into the receiver L at the left hand side 
of Fig. 1. By means of the branch pipe § from L the 
Same pressure, which is much above that in the motor 
cylinder, is maintained in the injection nozzle D, to 
Which the petroleum passes through the small central 
needle valve n. By varying the pressure in the receiver, 
and the stroke of the air pump, the admission of oil can 
e accelerated or selenied, st the progress of combus- 
tion thus regulated. 

In the Zeitschrift, &c., a large number of drawings 
and indicator diagrams are given illustrating the succes- 
sive improvements in the engine from 1893 to 1897. 
They were obtained under various working conditions, 
the engine being driven with benzine, petroleum, lighting 
ee Volatile vapours, and mixtures of fluids and gases. 
Y means of these di s the author distinguishes six 
Periods in the evolution of the engine. In the first, 
the ex losions were violent, and the indicator pencil 
much disturbed; the trials were even attended with 
some danger. During the second, the experimenters 
succeeded in making the engine run empty continuously, 
combustion became steadier and quiet; and at g the 
areas of the indicator diagrams were practically nil, they 
8ave promise for the future. An attempt was next made, 

shown in the third set of diagrams, to inject the 
combustible in quantities corres nding theoretically 





negative results. It was therefore abandoned, and 
better diagrams followed in Period IV. Period V. showed 
a gradual but steady improvement. Combustion was 
irregular at first, but became less fluctuating, and the 
engine ran for several months without stopping. 
Period VI. marks its completion. The indicator dia- 
grams were obtained by Professor Schroter during his 
trials, described below, and the changes produced by 
varying the cut-off are marked in them in the same way 
as in a steam engine. An interesting set of indicator 
diagrams are given in the original paper, showing graphi- 
cally the comparative merits of three different heat 
motors. These diagrams are superposed, one over the 
other, and taken respectively from a marine steam engine, 
a Grob oil, and a Diesel oil motor, all of the same dimen- 
sions and power, and to the same scale. The area of 
work in the last is much the greatest. 

Tests.—Experiments were made on this new 20-horse 
power engine in February, 1897, by representatives of 
the Krupp, Sulzer, and Deutz firms, and by Professors 
Schréter, Gutermuth, Sauvage, and others. Most of the 
trials lasted several days, and the engine was put to the 
test in every possible way. These experiments confirm 
Herr Diesel’s statement that the efficiency of his engine 
is higher than that of other motors. The boiler efficiency 
is equal to unity, there being none. The theoretical 
possible heat efficiency varies from 50 per cent. to 
70 per cent., and is about twice as high as is possible in 
the best steam engines, and half as much again as in 
internal combustion motors. This in part explains the 
superiority of the new engine, especially when made 
compound as described. The indicated efficiency, or 
the percentage of heat actually turned into indicated 
work, is 70 per cent. to 80 per cent. of the maximum 
theoretical possible efficiency, while the mechanical 
efficiency is 71 per cent. to 75 per cent. The results 
obtained in the tests made on other oil engines by 
Professor Hartmann, and those of the Diesel motor, 
when running at full and half-power, and empty, are 
represented in a comparative graphic diagram, in whic 
the abscisez are the volumes of stroke per second, and 
the ordinates the consumption of petroleum per brake 
horse-power hour. This diagram shows that in the 
Diesel motor the consumption increases very little as 
the load diminishes, and is practically constant within 
certain limits, because the thermal efficiency rises as the 
work decreases. Perhaps one of the most important 
characteristics of the engine is its small dimensions, as 
compared with other explosion motors, being much less 
in size for the same speed and power. The mean 
available pressure is also higher, the area of work, as 
shown by the indicator diagrams, is larger, and hence 
the cylinder dimensions less. It was at first thought 
that the very high pressures of air would necessitate 
heavy connecting-rods, levers, and crank shaft, but it 
is now found that these can be lighter than usual. 

The performance of the engine is regulated by the cut 
off, that is, the period during which oil is admitted, and 
it responds quickly to the governor. No explosions are 
missed, and this is an advantage as compared wi 
internal combustion motors, one of the chief drawbacks 
of which is their irregularity in running. The engine is 
always ready for work, and no dirt or grease collects on 
the internal surfaces, because combustion is complete. 
No arrangement for ignition, either electrical or by flame 
or hot tube is required, nor is there any vaporiser or pul- 
veriser. Unlike the steam engine, it gives practically the 
same results, whether made large or small, and therefore 
no object is gained by centralising the power, nor need it 
all be supplied for many purposes from one engine, with 
the consequent disadvantages of long and expensive shaft- 
ing. Of course, the chief recommendation of the Diesel 
motor is its low consumption of oil, which is only 4 lb. 
per brake horse-power hour, under normal working 
conditions. 

Experiments have already been made with petroleum 
and lighting gas, and the Augsburg Maschinen Fabrik 
are testing the motor with pa hard coal, and are 
now constructing a 150-horse power compound experi- 
mental engine, with generator for driving it with cheap or 
power gas. The oil trials made by Professors Schréter 
and Gutermuth showed a heat efficiency per indicated 
horse-power of 34 per cent. to 85 per cent., or 50 per cent. 
more than is obtained in gas engines when working at 
maximum power. Further, the engine is new, and 
capable of greater development. If power gas from a 
generator be used, there is of necessity a loss of heat in 
the generator, which only converts about 80 per cent. of 
the heat in the coal into gas; but improvements in thi 
direction may be expected, especially if the gas be com- 
pressed to 40 or 50 atmospheres. The latest experiments 
with the 20-horse power engine show a consumption of 
0:47 lb. oil per brake horse-power hour. Herr Diesel’s 
views are confirmed by Professor Schréter, who considers 
that the theoretical principles on which the engine 
is constructed have been justified by the result. In 
most new inventions, engines have first been built, and 
their theory deduced afterwards; with this engine the 
contrary course has been successfully followed. ' 
Professor Schréter’s trials on a 20-horse power Diesel 
oil engine.—The engine constructed by the Maschinen 
Fabrik - Augsburg was tested by Professor Schréter 
under the following heads :—Indicated and brake horse- 
power, consumption of petroleum, quantity of cooling 
jacket water, and heat imparted to it, and temperature 
of the exhaust gases. Arrangements were also made to 
determine the chemical composition of the exhaust gases, 
and heating value and composition of the petroleum, and 
the results checked in the Technische Hoch Schule at 
Munich. Both the motor cylinder, in which the ordinary 
four-cycle was carried out, and the single-acting air pump 
were indicated. The piston diameter in the motor 
cylinder was 9°8in., and stroke 15°7in.; diameter of the 
air pump piston 2°7in,, stroke 7°8in. The indicator 
springs were previously carefully tested, and the mean 
values obtained were taken. The scale adopted was 


th | twice, wi 


assumed to be the difference in indicated work shown 
by the motor cylinder and air pump indicator diagram. 
There were five trials in all, two at full, two at half- 
power, and a fifth while running empty. Each lasted 
one hour. Fig. 3 gives an indicator diagram taken during 
a full power trial; Fig. 4 an indicator diagram from the 
air = or negative work. During the two experiments 
at full power the revolutions per minute were respec- 
tively 171 and 154; the governor was fixed during each 
trial, and no variations in speed were allowed. It was 
shifted for each fresh experiment. The mean pressure in 
the motor cylinder was 7°4 atmospheres = 1081b. per 
square inch; indicated horse-power 26°5 and 23°6 
respectively — deducting the air pump indicated horse- 
power. This difference in power in the two cases was 
due to the different speeds. A brake was applied, and 
gave for the first trial 19°8 brake horse-power, and for 
the second 17°8 brake horse-power, or a mean mechanical 
efficiency of 75 per cent. Professor Schréter remarks 
that “all his co-workers were surprised at the simplicity 
of the engine, and the ease with which it was started ” 
by connecting it to the receiver, where the pressure was 
always forty atmospheres. He considers that “it ran 
so quietly and steadily that it was difficult for an out- 
sider to realise the forces brought into play.” No diffi- 
culty was found in preventing leakage from the receiver. 

Consumption of otl, heat value, ¢c.—The petroleum 
was taken from a carefully gauged can, duly weighed 
before and after each test, and the consumption found to 
be 0°54 lb. and 0°52 lb. per brake horse-power, and 0°40]b. 
and 0°39 lb. per indicated horse-power per hour respec- 
tively for the two full power trials. For the two trials 
at half power, namely, at 9°5 brake horse-power, and 9°8 
brake horse-power, the consumption was 0°61 Ib. per 
brake horse-power hour. These figures show that even 
now, in its earlier experimental stage, the engine is ahead 
of other oil motors, and while running at ordinary speeds 
with normal full load, gives a consumption in round 
numbers of $1b. oil per brake horse-power hour. It 


h | should be noted that the relatively increased consump- 


tion at half-power is only 15 per cent. The temperatures 
of the exhaust gases were taken behind the exhaust valve, 
those of the cooling water into and out of the jacket. 
The quantity of water was measured from time to time 
by observing the length of time required to fill a large 
tank, and the temperatures being simultaneously read 
off, the heat carried off in the cooling water jacket was 
thus approximately determined. The density of the 
petroleum used was repeatedly taken from both the 
feeding can and the supply tank, and was found to be 
about 0°80 when reduced to normal temperature. The 
mean composition of the oil was 85°13 per cent. C., 
14°21 per cent. H., and 0°66 per cent. O. Fractional 
distillation with an Engler apparatus showed that 15 per 
cent. distilled off at 150 deg. Cent., twenty-five per cent. 
at 300 deg. Cent., and from 8 per cent. to 11 per cent. 
at intermediate temperatures. From the large percentage 
of oil distilling at high temperatures, it appeared to be 
American petroleum. The heating value was determined 

th a Junker and a Bomb calorimeter. The 
mean heating value with the former was 18,241 B.T.U. 
per lb., and with the Mahler as used to check it 18,498 
B.T.U. per lb.; mean of the two 18,370 B.T.U. per lb. 
Hence the heat balance of the engine during the two full 
power trials works out as follows :— 


Heat Balance (Full Power Trials). 





F IL. 
% heat turned intoindicated work... ... 33°7 % 34°79 
1» 99 lost to cooling water ... ica Se 40°3 ,, 
» 9 dissipated in other ways ... ... 27°3,, 250 ,, 
BOs 60. ..- 100°0 1000 

%, Actual heat turned into work on the 

ON as inc, aes, mse ak op 
The greater number of revolutions in the first trial was 


clearly the reason of the lower efficiency. Taking the 
mean of the four trials, at half and full power, we get :— 
Fall Heat turned into indicated workin bothtrials 34 ‘2 9 
‘ee Heat turned into actual work on the brake 

in both trials. 257 55 


Half ) Heat turned into indicated workin both trials 38-5 4 
Poser Heat turned into actual work on the brake 
in MOC “oc. cee ee a - es 


Analysis of exhaust gases.—An additional interest in 
the trials was the analysis of the exhaust gases. A short 
metal tube was inserted in the exhaust pipe, exposed to 
the full stream of the gases, anda portion drawn off. 
The gases were sampled continuously in a vessel under 


this | water, to prevent leakage of air in, and were then tested by 


assing them ina continuous stream through a bottle 
alf filled with water. No petroleum was detected, and 
there was nothing beyond a slight smell, showing that 
combustion was very complete. The exhaust gases were 
then sampled in the ordinary way, by absorption through 
a burette and pipettes. At full load the mean composi- 
tion was 9°96 CO,, 4°70 0, 0°20 CO, 85-4 N per cent. 
At half power there were no traces of CO, and the gases 
were practically invisible and without smell. 

From this analysis the percentage excess of air can be 
deduced in the usual way; Professor Schriter calculates 
it from the excess of N, according to the following 
formula :— 

N 


x O 


mean excess of air (at full 
power) 26 per cent. 
mean excess of air (at half 
power) 160 per cent. 
The theoretical quantity required for petroleum of the 
above chemical composition is calculated from the follow- 
ing formula :— 


Air required = (Fe +8H- 0) n= 14°78 Ib. air 


per lb. petroleum, or 3°40 lb. O and 11°38 lb. N. 
Assuming combustion to be complete, the admission of 
this theoretical quantity of air would give, by combina- 
tion of the proportion of O with the C and the H, 3°12 Ib. 


Excess of air = 





it 








With the travel o: 


the piston, but this was found to give 


one millimetre per atmosphere. ‘The efficiency was 


CO,, and 1°27 1b. H,O. The actual composition of the 
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exhaust gases by weight was 15°9 per ecnt. CO., 6°5 
per cent. H,O, 4:5 per cent. O, and 73°1 per cent. N at 
full power. The mean specific heat of the gases at 
ordinary temperature was 0°26; percentage of heat not 
accounted for 0°78 per cent. 

Professor Schréter is of opinion that the Diesel oil 
motor is distinguished by two peculiarities—the large 
percentage of heat given to the engine and transformed 
into work, and the increase of this percentage as the 
power diminishes. The trials show conclusively the 
‘slight increase in consumption per brake horse-power 
in the transition from full to half power.” With varying 
loads it is important to observe that the thermal 
efficiency increases with lesser power, and thus the 
economic or actual efficiency, that is, the proportion of 
heat turned into useful work, only fluctuates from 22 per 
cent. to 26 percent. In this respect the engine compares 
favourably with other four-cycle gas or petroleum motors, 
in which both efficiencies, the thermal and the economic, 
and therefore the consumption, increase with smaller load. 
The working process is quite different from that of other 
explosion engines, and more resembles that of a steam 
engine, as shown by the indicator diagrams taken while the 
engine was passing from full load to empty. Thus the 
new motor shares with the steam engine the quality of 
elasticity, the performance being easily adjusted to the 
power required. In conclusion, Professor Schréter fully 
endorses what had previously been said with reference 
to the economy and efliciency of the new engine. 

The following table summarises the chief results of 
the four trials: date February, 1897 :— 


Trials of a Diesel Oil Engire at Augsburg. 
Nominal horse-power cast panko 


Diameter of motor piston ; 9°8in, 
Stroke of motor piston ... .. 15°7in. 
Diameter of air pump ... . 2‘Tin. 


Stroke of air pump... ... ... ... ... 7°Sin. 
Mean heating value of oi! 18,370 B.'T.U. per pound. 
Half Power. 
1Kl. IV 
154°1 


1771 


9°58 
57 °8 


Fall Power. 
I 


Number of revolutions 171°8 154°2 153 °0 
Indicated horse - power 
(motor cylinder only) 
Brake horse - power 
oe only) 
Mechanical efficiency ~ 
Consumption of cil per 
indicated horse-power 
hour ... cos) De 
Consumption of oil per 
brake horse - power 
rr 
Temperature of exhaust 
gases ... 


17 72 


i 


Metric 
=) 


3k 


© 
a 


0°16 0°16 
0°60 
260° C. 


0°54 0°61 


ves vee one 400°C. 878°C. 200°C. 
Duration of each trial one hour. 

Since the paper appeared in the Zeitschrift des 
Vereines, another series of tests have been made by Pro- 
fessor Sauvage, of Paris, at Augsburg, in April, 1897, on 
the same engine, with water circulating in the piston. 
The results were practically identical with those of Pro- 
fessor Schréter. In two full power trials the heat 
turned into work on the brake was 25°6 per cent. 
and 23 per cent. respectively, and the consumption of 
oil per brake horse-power hour 0°53 1b. and 0°591b. The 
mechanical efficiency varied from 74 per. cent. to 78 per 
cent. The heating value of the oil was 18,360 B.T.U. 
per pound, 


0°52 








LAUNCH OF H.M.S. CANOPUS. 


Tue first-class battleship Canopus, and the first of her 
type afloat, was successfully launched at Portsmouth 
upon Wednesday last from the famous old building slip 
which has borne the cradles of the Trafalgar, Vulcan, 
Royal Arthur, Eclipse, Prince George, and Gladiator. 
Mrs. Rice, wife of the Admiral Superintendent, per- 
formed the launching ceremony. 

This vessel is one of a new class of battleships, designed 
by Sir W. H. White, K.C.B., three of which are building 
in the Royal Dockyards, and three by contract. They 
were originally called ‘‘ improved Renowns,” as their 
designed displacement approximated most nearly to the 
tonnage of that ship, but their disposition of armour, 
armament, and internal arrangements correspond more 
closely to those of the Cwxsar, and they will somewhat 
resemble that battleship when completed. 

The dimensions, <c., are as follows :—Length between 
perpendiculars, 390ft.; ditto over all, from taffrail to 
ram point, 427ft.; beam, extreme, 74ft.; mean draught, 
26ft.; displacement, 12,950 tons; speed, estimated, 
about 18°5 knots. This last will probably be exceeded by 
at least one knot. The Canopus will be fitted with twin 
screws, each driven by an independent set of triple- 
expansion engines, built at the Greenock Foundry, with 
three vertical cylinders of the collective horse-power of 
6750, giving an aggregate indicated horse-power of 13,500 
for both sets of engines. The boiler safety valves will be 
loaded to a pressure of 300 lb. per square inch, the steam 
pressure being reduced to 250 1b, per square inch at the 
engines. Unlike those in vessels of the Majestic type, 
the boilers will be of the Belleville pattern, the first to be 
fitted in any of H.M. battleships. They will be twenty in 
number, and will be completed with all the latest im- 
provements. Each boiler will be capable of being used 
independently of the others. The ship has bunker 
capacity for stowing 1900 tons of coal ; her coal supply at 
load draught will, however, be only 800 tons. Her 
launching weight was about 4500 tons, none of the side or 
barbette armour being in position as yet. 

The disposition of the protective armour is, as before 
remarked, similar to that of the Majestic type, combining 
the advantages of the turtle-back decks of the cruisers 
with those of the citadel armour of previous battleships. 
The vertical armour varies in thickness from 12in. to 6in., 
and is formed of steel plates treated by the Harvey 
process, which greatly increases their resistance to pene- 
tration. Protection is afforded by this armour to the 


extending from stem to stern, which is 3in. thick in the 
stoutest flat part. Thus the vitals of the vessel are 


an auxiliary t 
of 6in.—and 12in. of such steel with a hardened face will 
stop the 12in. projectile, or break it up, being equivalent 
in stopping power to 30in. of wrought iron. ‘Lhe bavr- 
bettes are covered with 12in. Harveyed steel plates, so 
that their armour is equivalent to that of the side armour 
and oblique armoured deck combined. 

But another increment of protective strength has been 
afforded to this vessel by an armoured main deck, 
extending also from stem to stern. This has two 20 1b. 
steel plates worked upon it, in lieu of the ordinary sheet 
steel, making a thickness of lin. altogether, independently 
of the turtle-back lower deck underneath. The vessels 
of the Andromeda class and many French ships have 
been treated in this manner, the only difference in the 
foreign ships being in the circumstance that they have 


reverse the positions of the two. Advantage has been 
taken of the alteration in the main deck and of the teach- 
ing of the battle of Yalu to eliminate wood altogether 
from this deck. There is, therefore, no wood planking 
upon this feature of the Canopus; the lin. armour is now 
a smooth expanse without a rivet-head showing, but it is 
to be sheathed with composition for walking on. The 
forward conning tower, whichis covered with 12in. steel 
plates, does not stand over the thin end of a pear-shaped 
barbette, as in the Majestic and Magnificent. But the 
barbette being round, as in the Cvwsar, a separate 
armoured stalk is provided beneath the conning tower, 
which carries the voice tubes and other gear to be 
connected. 


shielded by an equivalent of 12in. of specially-prepared | readily lowered or housed at sea, or in action. 
steel—the sloping 4in. flanks of the armoured deck giving | main topmast is fitted with a semaphore for long distance 
os deo to the vertical 6in. armoured wails | signallin 


the thick deck above and the thin one below, whilst we | 





search-lights. The topmasts are different to those of the 
Majestic class, and are so arranged that they can be 
The 


A wr derrick, 65ft. long, will be fitted on the main. 
mast for lifting the heavy boats into their positions on the 
skid beams, steam winches being provided for workino 
this. On the foremast a wood derrick will also be fitted 
for lifting the lighter boats and for coaling purposes, 
Temperley’s patent transporters will be supplied with 
these derricks for coaling. Sixteen boats will + carried 
including three steamboats; two of the latter will be 
capable of acting independently of the ship for purposes 
of torpedo attack, ae fitted for discharging 14in, 
Whitehead i aig. and, in the case of one of them 
the spar torpedo in addition. Four of the lighter boats 
will be carried on davits, so that they may be quickly 
lowered when required for use as lifeboats. 7 

Six search-light projectors, worked by.three dynamos, 
each of 600 ampéres, 80 volts, will be carried; and to 
complete the protection against torpedo attack the vessel 
will ke fitted with the latest system of net defence, 
Provision will be made for lighting the ship throughout 
by electricity ; Colomb’s lights will also * fitted for 
service in case of a breakdown of the electrical apparatus, 
Eight electrically-driven fans will be fitted for the 
purpose of ventilating the working and living spaces 
which cannot ke dealt with by natural ventilation ; two 
steam fans for the ventilation of the engine rooms and 
five steam fans for the boiler rooms will also be supplied, 
A complete system of voice pipes will be fitted through. 
out the ship, to enable orders to be transmitted from the 
protected look-out positions to the various fighting stations, 





These are associated with automatic water-tight doors 
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A epecial feature cf the Canopus type is the ram bow, 
the point of which is much higher than in former battle- 
ships, being only 7ft. 6in. below the surface of the water 
at normal draught, so as to deliver a blow to the enemy 
immediately below the armoured belt. The forefoot 
comes away at an abrupt angle from the keel, 4d5ft. 
horizontally from the ram point, the flat keel rising from 
a spot just forward of one of the main bulkheads, and 
running straight to the ram, as will be seen by areference 
to the profile engraved. The armoured deck, which has 
a perfectly horizontal outer edge on either beam from 
stem to stern, is worked into the cast steel stem a very 
short distance above the point, and an ordinary flat, 
terminating in a stiffening plate of steel 2in. thick, is 
bedded into the point itself. ‘The whole of this portion of 
the bows is, moreover, to be covered with 2in. nickel- 
steel armour plates over the ordinary skin. None of this 


will fit can be seen running up the stem on both sides. 
The ram is, therefore, with its associated parts, a solid 
cellular mass, extending to a main bulkhead about eight | 


materials are stiff as well as elastic, the whole being 
supported by the cast steel stem, by the armoured deck. | 


framing of the ship at this spot. 


stitute a series of bulkheads at 3ft. intervals. 


Edinburgh. It may be remembered that the three | 
battleships of the United States now under construction, 
the Wisconsin and her sister vessels, described in the 
pages of THz ENGINEER some months ago, have large 
spaces behind the ram filled in with corn-pith cellulose, 
so that the American and British war vessels assimilate 
in this respect. 

Two steel masts will be fitted, cach completed with a 
fighting top; these latter will carry three 3-pounder 
quick-firing guns, with the necessary magazines and 








machinery, guns, &., as well as by an armoured deck 





i dete wi 


armour is in position yet, but the rabbet into which it | 


frames from number “0,” which is the first, and its | 


H.M.S. CANOPUS 


by the stiffening plate beneath, and by the 2in. nickel- | guns, ten 12-pounder quick-firers, 
steel armour plates, as well as by the ordinary skin and | kiss guns, one 12-pounder 8 cwt. bo 


About nine of the forward frames are webbed right She will also carry nineteen Whitehead torpedoes, 
across with thin steel plates, so as practically to con- | teen of which 
The spaces | She will have 
between are filled in with cork, from the keel below to | bow, and one on either quarter. \ : ich 
the main deck above, as shown in our profile, a device | she will have no above-water tube, modification whic 
already employed in the Inflexible, the Colossus, and | must give general satisfaction. 


Above the fighting top an electric light | upper decks, the 3-pounder Hot 
atform will be fitted to each mast for working powerful ! tops, the two other 12-pound§r quick-firers on 


where they pass through the armoured deck, which close 
the apertures immediately after they Lave been opened 
for use. nies 
Upon completing, the Canopus will be commissioncd 
with a complement of 750 officers and men. This ship 
has been built under the supervision of Mr. Lemon, fore- 
man of the yard, acting under the instructions of Mr. 
Beaton, R.C.N.C., on the staff of the Chief Constructor, 
Mr. John Yates, R.C.N.C. Her keel was laid in January 
last. She has, therefore, been only nine months building 
—a record period. : 
The Canopus has many peculiarities in her build. We 
have already alluded to her being cut away at the fore- 
foot to the extent of 45ft. The same device has been 
resorted to aft, to a rather more moderate degree. She 


‘has thus been dealt with somewhat as in the case of the 


Gladiator type, the horizontal flat keel having been 
shortened 70ft. for the purpose of enabling the vessel to 
turn more readily, and within a circle of less diameter. 
Bilge keels are fitted of ample dimensions, being 3ft. in 
depth, and extending for a distance of 240ft. on either 
side. ; 

The armament of the Canopus will consist of four 12in. 


wire-wound breech-loadin s, twelve 6in. quick-firing 
‘i-firer six 3-pounder Hotch- 


at's gun, one 12- 
ounder 8 cwt. field gun, and eight 0°45in. nag ms 
will be 18in., and five of 14in. diameter. 


f bmerged torpedo tubes, one on either 
n eit ; "PWe are delighted to say 


The 12in. wire guns will be fitted in pairs upon two 
circular armoured redoubts, one at each end of the = 
and they will be mounted on revolving turntables 
arranged to work either by hydraulic or hand power. 
Armoured shields or ‘‘ hoods” will be fitted to give pro- 
tection to the guns. : p 

The 6in. quick-firers will be mounted in casema a 
eight on the main deck and four on the upper deck, a 
protected by 6in. Harveyised armour. The ten ; 
pounder quick-firers will be mounted on the main 4m 
Hotchkiss in the fighting 
the forward 
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shelter deck, whilst the Maxims will be fought from 
the bridges or boat decks. One important modification 
is in the arrangement of the forward and aft 6in. gun 
casemates on the main deck, These are sponsoned out 
on both beams, so as to bring the guns clear of the 
vessel's side even when they are trained axially, a posi- 
tion which is impossible for these guns in the Majestic 
and her sister ships. The end-on fire of the Canopus is 
much improved by this device, the striking energy in foot- 
tons, which is represented by five minutes’ consecutive 
fire ahead or astern, being increased as follows :— 

Two ]2in. guns, 4roundscach ... ... 

Four 6in, quick-firers, 25 rounds each os i 

‘Two 12-pounder quick-firers, 75 rounds each ... J 
Independently of the fire forward of the two 12-pounder 
guns on the shelter deck. The weight of metal thrown 
is nearly nine tons. 

All casemates are protected above and beneath by 
double plating. The main deck forms a natural armoured 
base to those casemates built upon it. This is a most 
important condition as affecting the fighting positions of 
the ship between decks. 

The original Canopus was one of the six prizes taken in 
the Battle of the Nile which reached England safely. 


“a | Foot-tons 
663,210. 








FREE LABOUR VERSUS TRADE UNIONISM. 
WHATEVER may be the outcome of the present great lock- 
out in the engineering trade, which has been brought about 
by the demand for an eight-hour day without a corresponding 
reduction of pay, that a very large number of men affiliated 
with the Amalgamated Society of Engineers are thoroughly 
tired of the constant strife involving the expenditure of their 
hard-earned savings is certain, Under these circumstances, 
it is only likely that some institution having for its objects 
the protection of labour from the effects of coercive and 
despotic trade unions, controlled in a great measure by self- 
seeking agitators, and which will allow a workman to do the 
best he can for himself without the aid of ‘“ wire-pullers,” 
will be welcomed. Such an institution has been quietly but, 
we believe, none the less surely making strides for the last 
four or five years. We refer to the National Free Labour 
Association, which held a successful meeting of delegates 
from various centres of Great Britain and Ireland at the 
Memorial Hall, Farringdon-street, London, on Monday and 
Tuesday last. The delegates were representative of the 
following amongst other prominent districts :—London, 
Edinburgh, Glasgow, Dublin, Manchester, Liverpool, Belfast, 
Bristol, Cardiff, Newcastle, Leeds, Sheffield, Bradford, Not- 
tingham, Hull, Middlesbrough, Southampton, Blackburn, 
Sunderland, Leicester, Plymouth, Portsmouth, Birmingham, 
Cork, Dundee, and Preston. 

After the customary formal business had been carried 
through, Mr. John Chandler, who was elected president for 
the fifth time, gave a short address, in which he said that he 
was neither a professional orator nor & paid agitator, but an 
ordinary shipworker on the Thames, having had thirty years 
ona Bermondsey wharf, at the ordinary rate of a workman’s 
wage. After an allusion to the waste of workmen’s contribu- 
tions by the trade unions, and the injury inflicted upon the 
commerce of this country by inexcusable strikes, Mr. 
Chandler explained the objects of this Free Labour Associa- 
tion. He said they proposed to federate the non-unionists of 
all trades and occupations, skilled and unskilled, throughout 
the United Kingdom, employer and employed contributing, 
and working in harmony together, in order to produce the 
best results for the good of both. The scheme would have to 
be carefully formulated and matured by competent actuarial 
and industrial experts, in which employer and employed 
would have equal and adequate representation, but its general 
principles would be those of an organisation for purposes of 
industrial peace, instead of industrial war; for contributing 
towards benefit and insurance funds that will provide with 
certainty for accident, sickness, old age, and death, instead 
of building up huge strike funds that bring nothing but dis- 
aster and misery to employers, to workmen, and to families 
dependent upon them ; and for laying the foundation of a 
peaceful and conciliatory treatment of industrial disputes by 
mutual conferences, a wise regard for economic considera- 
tions, and friendly counsels between the representatives of 
capital and labour, in place of the disastrous methods 
hitherto in vogue among the superior persons claiming 
organised labour as their own special property. Trades 
unionism ought to be a peaceful machine, and not a fighting 
machine; and they intended to ask the ten or twelve millions 
of non-unionists of the United Kingdom—men and women, 
skilled and unskilled alike—to join the proposed industrial 
federation, and help to make it what it is certain to become 
—the destroyer of strikes, and the pioncer of more useful, 
more bencficia!, and more profitable methods than have 
hitherto found a place in the industrial world. 

From the fifth annua! report of the Association, which was 
read by the secretary and founder, Mr. W. Collison, we learn 
that this institution was founded in May, 1893, in October of 
which year the membership totalled 9000, and that in 
January, 1897, the books showed a roll of 160,000 members. 
Probably the most striking proof of the vitality of the Associa- 
tion is shown in the large number of workmen who have 
allied themselves with the cause this year. We find that no 
fewer than 22,000 additional names have been added to the 
list, and we are informed that not only have 3000 “ free 
Jabour”” men been drafted into berths vacated during the 
existing lock-out by union men, but that men are being sent 
out by the Association at the rate of 100 per day for this same 
purpose, With regard to industrial intimidation and picket- 
ing, the report points out the necessity for some amendment 
of the Conspiracy and Protection of Property Act of 1875. 
The chief blot in this Act is said to be embodied in Clause 2, 
Section VII. Clause 1 of that section makes clear the benefi- 
cent intentions of the Legislature in framing the Act of 1875, 
With the view of safeguarding and protecting labour more 
eflectively than was done under the best Trade Union Act of 
1871, which was repealed by the Conspiracy and Protection 
of Property Act, 1875. Clause 1, Section VII., is as follows: 
—“ Every person who, with a view to compel any other person 
to abstain from doing, or to do, any act which such other 
se has a legal right to do or abstain from doing, wrong- 
ully and without legal authority uses violence or intimidates 
such other person, or his wife, or children, or injures his pro- 
perty ; or hacer geen! follows guch other person about from 
Place to place: or hides any tools, clothes, or other property 


hinders him in the use thereof; or watches or besets the 
house or other place where such other person resides, or 
carries on business, or happens to be, or the approach tosuch 
house or place; or follows such other person with two or more 
other _— in a disorderly manner in or through any street 
or road, shall, on conviction thereof by a Court of Summary 
Jurisdiction, or on indictment as hereinafter mentioned, bs 
liable either to pay a penalty not exceeding £20, or to be im- 
prisoned, with or without hard labour.” 

It will be noted from the foregoing clause that the object of 
the Legislature was to protect labour by safeguarding 
workers, more particularly during trade disputes, against 
those who sought to hinder them in their work. And yet, 
incredible as it may appear, Clause 2 of the same section of 
the Act is a qualifying clause and reads as follows :—“ At- 
tending at or near the house where such person resides, or 
works, or carries on business, or happens to be, or the 
approach to such house or place, in order merely to obtain or 
communicate information, shall not be deemed a watching or 
besetting within the meaning of this section.” 

In reference to this obvious blunder on the part of the 
Legislature, the report points out it must be plain to anyone 
that this qualifying clause which is held by trades unionists 
to justify picketing, lies at the root of all the evil that springs 
from the lawless method of industrial warfare it is erroneously 
supposed to sanction, and has proved a prolific source of in- 
justice to individuals as well as.a great public danger. Its 
elimination, therefore, from the Act of 1875 ought now to be 
insisted upon. It is contended by those who seek this 
amendment :—(1) That workers who refuse to leave work 
when others elect to do £0 are, in so refusing, doing nothing 
which they have not the fullest legal and moral right to do. 
(2) That in thus acting within their moral and legal rights, 
and in remaining at work, they do nothing to justify the 
Legislature in permitting a clause of an enactment to remain 
on the statute-book which gives permission to other persons, 
not at work, to congregate ‘“‘at or near’ places where the 
workers areemployed. (3) That in thus canctioning such an 
assemblage the law is made to Tt itself by the violation 
of one of its fundamental principles, by aiding in the congre- 
gation of persons at a time when they are admittedly in 
conflict with others, thus encouraging words and acts that 
cannot but be calculated to provoke breaches of the peace, 
and have become notorious for having done so, apart from 
such assemblages ‘‘at or near” sep places of business 
being in themeelves a violation of the right of every person to 
freedom and protection from intimidative interference and 
molestation on general grounds. 

With reference to the present disastrous conflict between 
the Amalgamated Society of Engineers and the federated 
employers, the executive of the Free Labour Association 
issued a manifesto to non-unionist men connected with the 
engineering trade, in which they stated that the Amalga- 
mated Society of Engineers had acted on this occasion in the 
same arbitrary and aggressive manner which has always been 
their chief characteristic, their demand being unjust and 
tyrannical, and made for the purpose of precipitating a war 
between capital and labour. The Amalgamated Society of 
Engineers tried to monopolise and to arrogate to themselves 
the exclusive working, by their members, of certain machines 
used in the engineering trade, which meant that other work- 
men, whether society or otherwise, should not be allowed to 
find employment at them. In this, however, they utterly 
failed. The manifesto, in conclusion, called upon all non- 
union men to remain at their work and refuse to be any longer 
misled as to the true meaning of the dispute, which can only 
end in misery to the working classes and in the dislocation 
and depreciation of a great national trade, 

On the publication of the manifesto, the offices of the 
Association were besieged by thousands of non-union work- 
men willing to work, and during the months of July and 
August 8645 workmen connected with the various branches 
of the engineering trades were enrolled and registered on the 
books. In their efforts to find employment for these willing 
workmen the executive found it necessary to protect them, 
and a corps of 200 pensioned police was consequently organ- 
ised, to whom the law as it affects picketing was carefully 
explained. They were instructed to escort the non-union 
workmen to and from their homes to the works where they 
were employed, and to afford protection where necessary or 
desirable. This was found to work admirably, as may be 
concluded from tke fact that the firms where they are em- 
ployed have been enablad to keep on working satisfactorily. 
In this way the "ree Labour Association was successful in 
keeping twenty of the largest firms in London going, em- 
ploying 15,000 workmen. In thisconnection it may be stated 
that this Associat.on have now notified the chief constables 
of the centres affected by the lock-out that if they do not pro- 
vide protection for tie non-union men from the members of 
the trades unions the Association will send out emergency 
men fully armed with tais object in view. 

The resolutions subinitted to the congress, which were 
given in Tie Encineer of last week, were all carried with 
the utmost uuanimity. A further resolution, proposed by 
Mr, W. S. Cundey, of Woolwich, was as follows :—‘ That 
this congress views with satisfaction the determined stand 
made by the employers in the engineering trade by resisting 
to the utmost the demands of the Socialistic leaders of the 
Amalgamated Society of Engineers for an eight hours day, 
which, if yielded to, will further handicap them in their 
endeavours to successfully compete with foreign manufac- 
turers, and to keep the trade of the country at home, instead 
of driving it abroad, where the rate of wages is lower and the 
hours of working longer; and this congress further appeals 
to the employers to entertain no offer of compromise, but to 
maintain their present attitude until the Amalgamated 
Society of Engineers strike their flag.” He observed that 
in the Government Arsenal at Woolwich the men had 
secured the eight hours day, but he understood it was not 
considered a great “catch.” Indeed, an eight hours day was 
of such questionable advantage that it was inconceivable 
that it should be the cause of such a great strike as that 
which was now going on in the engineering trade. The 
conclusion that those who had studied the matter had 
arrived at was that it was not an eight hours day the 
unionists were striving for, but they were simply using this 
cry as @ cloak for the very ugly monster of new unionism. 
They had struck, not for an eight hours day, but to obtain 
the mastery over the employers, to gain the complete con- 
trol over the trade, and to prevent any men except trade 
unionists from obtaining employment in it. He hoped the 
masters would stand firm, and fight the question to the 
bitter end. ; 

The two days’ proceedings, we may state in conclusion, 
were of a very orderly and enthusiastic description, and we 
look forward with some confidence to the increased welfare of 





owned or used by such other person, or deprives him or 


the Association. 


BRIGG@’S BICYCLE ATTACHMENT. 


In the accompanying illustration is shown attached to a 
safety bicycle a secondary handle bar, with merits and demerits 
which are obvious. The ideas which the inventor, Mr. Brigg, 
of Harley-street, London, W., has set himself to carry out 
are upon perfectly sound physical and mechanical 
principles, as regards rest for the back of the rider and 
increased purchase for hill a and back es As 
will be seen, the inventor fixes to the top bar of the frame of 
the bicycle a secondary handle bar, which is vertically rigid, 
but is connected to the ordinary handle bar by a spring for 
steering. This pr poey Aer is provided as a means of rest 
for the muscles of the back when riding easily on the level, 
but for hill climbing greater effort can be exerted on the 
pedals by using it as a fulcrum, in which case the rider, 
holding the front bar in the usual way and pressing up 
against the auxiliary bar with the arms, is enabled to put 





additional pressure upon the pedals. Such are the advan- 
tages derivable from this duplicate attachment, but whether 
they compensate for the increase of weight or are sufficient 
to alter a fashion in the shape of bicycles now fairly matured 
it is not our intention to comment, 








IMPROVED OIL CANS. 


Mussks. JoskrpH Kaye anv Sons, Limited, of High Holborn, 
London, and Leeds, are putting on the market two oil cans 
of novel and improved design. There is usually a certain 
amount of risk in oiling machinery in motion, especially 
when a lamp has to be held in one hand and the oil can in 
the other. The new interchangeable lamp and oil can is 
intended to minimise, if not altogether remove, this risk. 
Fig. 1 represents the combined lamp and oil can ready for 
use in its double capacity. When it is thus employed the 
person using it has the advantage of having one hand at 





Fig. 1 











liberty, but as the can may not always be required in thisdouble 
capacity, it is so constructed that the lamp can be easily 
detached from the can, and the latter employed in ordinary 
work. Fig. 2 shows the lamp detached, and the other illus- 
tration—Fig. 3—shows the can alone ready for use. When 
the two are required the can is simply placed in the lamp, 
to which it is latched automatically. Messrs. Kaye also 
make a seamless oil can with a concealed valve. It has a 
brass spring bottom, and has a valve in the spout. When 
the bottom is pressed by the thumb the valve is opened, and 
thus the oil is allowed to run from the spout. When the 
thumb is removed the valve closes, and the flow of oil is cut 
off, but the spout is left full, ready again for immediate use. 
Another feature is that the spiral spring of the valve pre- 
serves the flexibility of the brass bottom, so that pressure 
never fails to free the oil. The can is also fitted with a 





filter, so that the spout cannot be choked up. 
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SHIPBUILDING AND MARINE ENGINEERING | central bearing or gudgeon to which the main connecting- | United Kingdom, the steamboats engaged in the trafic 

ON THE THAMES IN THE VICTORIAN ERA. | rods are coupled. The main air pumps are worked by | being substantially built, powerfully engined, and wel] 
No. III. | side rods and crossheads, the rods being linked to pins in | appointed in every way. 

Berone proceeding with our record of progress in these | the bell-crank levers in the same way as in ordinary side| Before proceeding, however, to illustrate and describe 
industries in the first decade of the era, we pause to | lever engines. 1: pl Migs : h | these vessels with their propelling machinery, we think 
fulfil the promise made in our last article to illustrate To create a sufficient induced draught in the boiler | it opportune at this point to give in detail, as nearly ag 
and describe more fully the propelling machinery of the | furnaces, it will be noticed that the funnel of the boat | we are able, the number and names of the firms of shi ‘ 
rather remarkable looking steamboat shown in Fig. 8, | is a of an extraordinary height and by some builders and marine engineers carrying on their businesses 
page 297, and named the London Engineer. would be deemed unsightly, but if utility is the measure | on the Thames River and its neighbourhood at the com. 




















Fig. 11—SECTIONAL ELEVATION OF “LONDON ENGINEER” SHOWING MACHINERY 




















Fig. 12—-SECTIONAL PLAN OF “LONDON ENGINEER” SHOWING CABIN ARRANGEMENT, MACHINERY SPACE, &c. 


The dimensions of this vessel, which was of 315 tons | of beauty, and length in a funnel increases its efficiency,’ mencement of Queen Victoria’s reign, that our readers 
builder’s measurement, were: — Length, 120ft., and | no one need object to this feature. may be able, as we near the conclusion of our articles, to 
breadth 24ft., with a water draught of oft. She hadtwo| In the matter of passenger comfort and accommoda- contrast the earlier condition of the two industries in- 
paddle-wheels placed side by side, 12ft. 6in. diameter, | tion, the London Engineer, it will be seen from our cluded in our subject with that which now obtains after 
each of a width of 6ft. 6in. These wheels were | illustration, was sumptuously provided ; her forward and an interval of sixty years. 
revolved, as shown in Fig. 11, by two bell-crank Of shipbuilders in business at the above date 
lever engines placed in line athwartships, and there were :—Messrs. Curling and Young and 
equi-distant from the middle line of the vessel. Messrs. Fletcher and Fearnall, of Limehouse ; 
The diameter of the cylinders of these engines Messrs. Robinson and Russell, D. and W. Dud- 
was 36in., with a piston stroke of 30in. With geon, Fairbairn and Co., D. Napier, of Millwall ; 
the use of bell-crank levers for transmitting the Messrs. Samuda Brothers, Seaward and Capel, 
power given out by the steam cylinders to the Green and Wigram, of Poplar; W. Joyce, and 
paddle-wheel shaft, the stroke of the cranks on G. and J. Rennie, of Greenwich; Ditchburn 
this shaft was in this case the same as the stroke and Mare, of Bow Creek; and W. Pitcher, of 
of the engine pistons, the length of the arms of Northfleet, kc. Of marine engineers, there were 
the bell-crank lever and the amount of their Messrs. Maudslay, Sons, and Field, of Lambeth ; 
vibration being equal. The revolutions of the John Penn and Son, of Greenwich; G. and J. 
paddle shaft were 28 per minute. The boilers Rennie, of Blackfriars, together with some of 
for supplying the engines with steam were of the the shipbuilding firms who combined shipbuild- 
flue type, single furnaced, and three in number, ing with marine engineering. 
and made of copper for a working pressure of At the time of Queen Victoria's accession, 
5 lb. per square inch above the atmosphere. as before stated, marine engineering, and 

From the position of the paddle-wheel shaft steamship and steamboat building had made 
with respect to the load line of the vessel, the rapid strides, more particularly in river boats 
water would rise so high in the paddle-box for passenger traffic; there being quite 4 
chamber as nearly to drown the lower half of rivalry between the Thames steamboat companies 
the wheel, but to prevent this, provision was made to , after saloons being lofty, well ventilated, and fitted with | for supremacy in speed with good passenger accommoda- 
force air into this chamber by means of two air-forcing | every convenience, in striking contrast to our present tion. Particularly was this the case with respect to the 
pumps, which are shown in Fig. 12, attached to each | average river passenger boats, the traffic in that connec- | boats of the Diamond and Star Companies then plying 
side of the paddle-box, the pump rams {aking their motion | tion having not long since been pronounced by a good | between London and Gravesend. Of those of the former 













































































Swain Enc, 


“Tue Excmrer’™ 
Fig. 144—SHEER DRAUGHT AND HALF BREADTH PLAN OF RUBY 


off the crank arms on the paddle shaft ends by means of authority as the worst service in the world. It will, | company, the Ruby, built in 1836, by Messrs. Wallis, 
‘ha aguestnenante pte 7 however, be our pleasing duty shortly to show that our | of Blackwall, from the design of Mr. Oliver iene, Lie 
It will be noted, on an inspection of the sketch, that the Thames River passenger service—at least below bridge— |—son of the eminent master shipwright of Sant ib . 
two tail ends of the bell-crank levers are, in each engine, was in the early years of the Victorian era, and for Dockyard—was, at the time of her advent in 1 ees 
connected together by a fixed crosshead, provided with a some considerable time later on, second to none in the | fastest river steambcat in the world; she having 
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puilt expressly for the Diamond Company with a view to 
great speed and ample — accommodation. As 
this boat was typical of the perfection to which the 
Gravesend passenger steamers had at this time attained 
as to design, construction, and propelling machinery, 
we give in Fig. 14 the sheer draught and half breadth plan 
of this vessel, and in Fig. 15 a plan and elevation of one of 
her engines. 

The Ruby was 155ft. long between perpendiculars, 19ft. 
beam, 10ft. 2in. deep. and 272 tons burden. Her pro- 
pelling machinery, which was constructed bv Messrs. 





Asa light displacement was a sine qudé non in a vessel 


intended for high speed with a large passenger accom- 
modation, the Ruby was constructed on a special plan 
recommended by her designer. Instead of having the 


usual frames or ribs of an ordinary vessel, her sides were 
built up of three layers of planking, with felt between them, 
the outside layer being laid horizontally and the two 
inner ones diagonally to the keel, but at right angles to 
each other, the whole three layers being fastened to- 
gether by nailing, as in a clinker-built boat; vessels con- 





structed in this way being found to be much stronger, | 





and ma 8 made four trips a day to and from the latter 
place. en three years old, this boat had a race with 
the then two crack iron steamers Orwell, and Sons of the 
Thames, and beat them both, going against tide fully a 
mile and a-half faster than the Orwell, and being a mile 
ahead of the other vessel on arrival at the Gravesend 
Town Pier. On an inspection of the two illustrations we . 
give of the Ruby’s lines, this high speed is easily accounted 
for by their beauty in her fore and after body, which there 
| is little doubt were very carefully determined. 

The Diamond and Star Companies kept up together 
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Fig. 16—-THE SERINGAPATAM, BUILT AT BLACKWALL YARD, 


Seaward and Co., of the Canal Ironworks, Poplar, con- 
sisted of two side lever engines of 50-horse power each 
with cylinders 40in, diameter and 3ft. 6in. piston stroke 
—of the type shown in our illustration—driving a pair 


of paddle-wheels 17ft. 6in. diameter, having ordinary | 


radial floats 9ft. 2in. wide and 15in. deep. The boilers 
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“Twe Exomegn’ 


Fig. 15—ENGINES;'O* RUBY 


for Supplying steam were of the ordinary flue type, | 
worked at a pressure of 34 Ib. per square inch above | 
the atmosphere. Although the several parts of these | 
engines were kept as compact as possible, it will be seen 
from our illustration that the type did not lend itself to 
Cecupying little space lengthwise in a ship, 18ft. being | 

en up by engines alone, although of but 100-horse | 
Power. The total space, including boilers and stoke- | 
hold- amounted to 42ft., no inconsiderable part of: a | 
vessel 155ft. long. 





more durable, and far less expensive than those built 
in the ordinary way. Her lightness was a great recom- 
mendation in the case of the Ruby, as she was found 
on launching to displace but 65 tons, her draught, with 
everything on board, being only 4ft. lin. forward and 


' 4ft, 8in. aft, and her displacement 170 tons. 





© 





1837 


in 1838 an average of a dozen well-appointed steamboats 
of a very superior description. The boats of the former 
company were the Brilliant, Diamond, Gem, Pearl, Ruby, 
| and Topaz; and of the latter, the Comet, Mercury, Star, 
Planet, and Vesper. The Woolwich Steam Packet Com- 
pany, which was established about the same time as those 
above-mentioned, had several boats running in 1837, 
all of them named after a sprite, those of the original 
fleet being preserved to posterity by the following lines :— 
To bear you o’er the waves in state, 
Though wind and tide contrary ; 
A Sylph and three attendants wait, 
A Naiad, Nymph, and Fairy. 
Most of the vessels comprising the fleets of the steam- 
boat companies just mentioned, were constructed by 


| Thames shipbuilders, while the engineering firms of 


Messrs. Maudslay, Sons, and Field, Seaward and Co., 


| Miller and Ravenhill, Jno. Penn and Sons, G. and J. 
| Rennie, and Messrs. Joyce and Son, divided the honours 


in supplying them with their propelling machinery. Of 
the engines fitted in these boats a large number were 


| similar in type to those of the Ruby, but included others 
| which we shall illustrate and describe 


later. 
While the comparatively new method of propelling 


| ships by steam was being rapidly developed, the equally 
| important matter of improving the capabilities of the 

ordinary sailing ship had not been neglected. As our 
| readers will have noted the marked change in form and 


general characteristics of the battleship Victory of 1737, 


| and that of the Queen of 1839, so also had the merchant 


trader been improved in the meantime. 

To show the difference in character and general appear- 
ance brought about by an extended knowledge of the 
requirements in design and construction of the sailing 
ship, we give in Fig. 16 an illustration of the develop- 
ment of the East Indiaman in 1837. The vessel depicted 
—from her model—is the Seringapatam, of 818 tons 


| builder’s measurement, 148ft. 6in. long, 35ff. 6in. beam, 


Swain Enc. 


Until the Ruby was placed on the station in competi- 
tion with other boats, the Star—of the Star Company’s 
fleet—was equal in speed to any boat then running, 
nothing beating her; but on the advent of the Ruby 
others had to give place to her, as her speed after many 
careful trials was found to be 13°5 miles per hour, no 
other vessel having up till then exceeded 12°7 miles. As 
a further proof of her speed she ran the distance between 
the Victualling-office at Deptford and Gravesend Town 
Pier, against a strong wind and ebb tide, in two hours, 








and 14ft. 5in. deep in hold, built expressly for the India 
trade by the noted firm of Wigrams and Green, at Black- 
wall Yard. She was the first of a new class of merchant 
ship, and was a great advance in size and form on 
previous sailing ships. As will be observed in the illus- 
tration, in her the heavy double stern and quarter 
galleries were abandoned, which at the time of her con- 
struction was considered an important stride. Her sides 
were pierced for guns, a certain number being fitted 
which were always ready for use, her topsides and decks 
had very little sheer, the greatest rise being principally 
forward, and she was practically what was known as 
“‘ frigate built,” being fairly heavily sparred and carrying 
a large spread of canvas. So much, indeed, was she 
like many of the sailing frigates of the time, that foreign 
merchantmen were in the habit of lowering their topsails 
when passing as if she were a shipof war. The subject of 
our illustration, or the old ‘ Sering,” as she was generally 
called by the natives of Calcutta, was always noted for 
her pen 4 and regular passages, and became the model for 
many succeeding vessels. 








een Cars a gr alg “ae - 
Sharp Company, of Wi gton, -, U.S,A., have e 
last year established themselves in London at No. 26, Victoria- 
street, Westminster, and have been entrusted by several English 
railways with important contracts. It is at the — time 
constructing the whole of the cars for the Waterloo and City 
Railway, and a number of there cars is now being shi , and 
will shortly be erected. The same company has on order at the 
resent time five sleeping cars for the Argentine Great Western 
, which are in a forward state and will be delivered during 
the course of the present year. In addition to this the Jackson 
and Sharp Company has just completed a saloon car for the 
South-Eastern Railwa eg is car is constructed in 
accordance with the - Am practice, modified only in 
such necessary details to enable it to run with the existing 
South-Eastern rolling stock. We hope at an early date to illustrate 
this car and to give some interesting particulars. 
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THE INSTITUTION OF CIVIL ENGINEERS’ 
EXAMINATIONS. 


SevrRat months have elapsed since the President 
announced that the Council of the Institution of Civil 
Engineers had resolved to adopt the examination system 
to determine the fitness of candidates for election. It 
is unnecessary to state here all the arguments that can 
be, and most of which have been, urged in favour of this 
scheme. We are now able to give our readers the 
syllabus of the examinations which will be held next 
week.. A few words of explanation are desirable. It will 
be seen that the examinations apply to two classes of 
candidates, namely, students and associates. In point 
of fact, however, the number of qualifying examina- 
tions is so large that it is not easy to see where students 
who have not already passed one of them are to come 
from. The examination, it will be seen further, is of 
such a nature that it tests the student for general know- 
ledge, without much regard to any special engineering or 
constructive topic, and this is just as it shouldbe. = 

Turning next to the examination for associates, it is 
well to explain that the bare fact that satisfactory 
answers have been given to the examiners will not suffice 
to secure election. The candidate will have to be pro- 
posed and balloted for in the usual way; nor is it to be 
understood that it is only through the examination hall 
that entrance can be obtained. If the candidate can 
show that his past career, and the work he has done, 
entitle him to be regarded as a competent engineer, he 
will obtain admission as heretofore. The Council have, 
indeed, no power to go beyond the constitution of the 
Institution. As we happen to know that some mis- 
apprehension exists on this point, we give the following 
excerpt from the bye-laws, which will make the whole 
position clear :— 

(3) Associate members shall comprise every person who, being a 
civil engineer by profession, was on the register as an Associate 
on the 2nd of December, 1878, and every person thereafter elected 
into the class of associate members. 

Every candidate for election into the class of associate members 
hall be more than twenty-five years of age. (a) He shall have 
been regularly educated as a civil engineer, shall have passed such 
examination or evaminations as are appointed or are recognised by the 
Council, and shall be actually engaged at the time of his applica- 
tion for election, in the design or in the construction of such 
works as are comprised within the profession of a civil engineer as 
defined by the charter ; or, (2) he shall satisfy the Council that he 
has had a sufficient training, that he has been e for at 
least five years, and that he is actually engaged at the time of his 
application for election, in the design or in the construction of 
such works as are comprised within the profession of a civil 
engineer as defined by the charter, and shall furnish a satisfactory 
thesis or paper on a professional subject ; or (c) he shall, whilst 
complying with either of the foregoing conditions as to training 
and occupation as set forth in the f pony ree (a) and (bd), afford 
satisfactory proof to the Council of his fitness for election without 
either examination or the submission of a thesis or paper. 

It will be seen that the new regulations involve nothing 
more than the putting in force of that section of the 
bye-law which we have italicised in the preceding 
extract. 

The character of the examinations appears to us to be 
excellent. It isnoteworthy that they have nothing what- 
ever to do with the commercial side of engineering, such 
as the cost of works; neither is much place found for 
pure theory. We are, of course, unable to say what 
line will be taken by the examiners; but we venture to 
suggest that they should set plenty of questions cover- 
ing a wide range, and then limit the number of questions 
that the candidate may answer; in this way he can 
select the subjects on which he thinks he is best qualified 
to write, and he will have suflicient time allowed him to 
go fully into them. It is better that a man should really 
know one or two things than it is that he should have 
a smattering of a dozen. 

In conclusion, we wish the scheme the fullest success, 
and we are encouraged to hope that this will be 
achieved, by the names of the examiners who are all men 
eminent in their departments. Among others may be 
mentioned Professors Unwin, Ewing, and Bauerman—in 
themselves a sufficient guarantee that the examinations 
will be real and fair. 


Syllabus of Evaminations appointed and held by the Council under 
the provisions of Sections IIT, and IV. of the Bye-lairs. 
ADMISSION OF STUDENTS. 

(1) English (one paper, time allowed, three hours), A general 
paper comprising questions in geography, history, and literature. 

(2) Mathematics (two papers, time allowed, three hours for each). 
Comprising algebra as far as and including quadratic equations 
and the binomial theorem, mensuration of areas and volumes, 
centres of gravity and radii of gyration, the theory and use of 
logarithms, plane trigonometry, including the solution of triangles 
and the calculation of areas, the problems and theorems included 
in the first four books of Euclid, the elements of projective 
geometry and perspective, and the delineation of plane curves 
from their equations. 

(3) Two of the following subjects, not more than one of which 
shall be a language (time allowed, three hours for each paper) :— 

(a) Latin.—Translation, Prose Composition, and Grammar, 





(6) Greek,— do. do. do. 
tc) French. — do. do. do, 
(d) German.— do, do. do. 
(e) Italian.— do, do. do, 
(f) Spanish. — do. do, do. 
Note.—The Latin and Greek Translations will be from books 


previously prescribed by the Examiners, 

(g) pare ng 4 Physics, including elementary mechanics, the 
laws of motion, heat, light, electricity, and magnetism. 

(A) Elementary Chemistry, including the principal properties of 
matter, the laws of chemical affinity, atomic weights, valency and 
the chemistry of the principal inorganic elements. 

(¢) Geometrical an uktad Drawing, including projective and 
descriptive g try and perspective. 

If a candidate has passed elsewhere examinations recognised 
by the Council as equivalent in the requisite subjecte in Clause 3, 
he may take only the examination in English or in mathematics, 
or in both those subjects, and may thereby complete this part of 
bis qualification for admission as a student. 

The following are recognised by ths Council as qualifying, 
wholly or partially, in lien of the above-mentioned examination, 





QUALIFYING EXAMINATIONS, 
University of Oxford.—Moderations (Mathematics being taken), 
University of Cambridge.—Previous Examination. 
University of London,—Matriculation Examination, 


Victoria University.—Preliminary Examination. — ; 
University of St. Andrews.—Preliminary Examination in Arts 
or Science, EE 

University of Glasgow.—Proliminary Examination in Arts or 
Science. 

University of Aberdeen.—Preliminary Examination in Arts or 
Science, i siesta th : 

University of Edinburgh.—Preliminary Examination in Ar's or 
Szience, 


Freshman year ; Public Eatrance Examination. Jie: 

Royal University of Ireland.—Matriculation Examination. _ 
King’s College, London.—Special Matriculation Examination 

(Eaogineering Department). . eee 
University Collega, London. — Matriculation Examination 

(Engineering Department). ; ; : . 
City and Guilds of London Technical Institute.—Matriculation 

Examination (Engineering D apartment). : ee 
Royal Indian Engineeriag College, Coopers Hill.—Examination 

at the end of the second year. 

Qaeen’s College, Belfast.— Matriculation Examination. 

Queen’s College, Cork.—Matriculation Examination. 

Queen’s College, Galway.—Matriculation Examination. 

Glasgow and West of Scotland Technical C.llege.—Preliminary 

Examination for the Diploma. 

Mason College, Birmingham.—Preliminary Examination—F agi- 
neering Department. 

St. David’s College, .ampeter.—Responsions, Special—D mathe- 
matical, 

University College, Bristol.—Preliminary Esamination—EKagi- 
neering Department. 

EXAMINATIONS RECOGNISED, SO FAR AS THEY FMBRACE THE 
QUALIFYING SUBJECTS FOR THE EXAMINATION HELD BY THE 
CouNcIL. 

University of Darham. — Examination for Asscciateship in 

Physical Science at the end of the first year, 

The Examinations of the Science and Art Department. (Third 

Stage in Mathematics, and Advanced Stage in Science Subjects). 
Examinations for the Higher Grade Leaving Cortificates of the 

Scotch Education Department. 

University of Calcutta.—Eatrance Examination, 

University of Madras.—Matriculation Examination. 

University of Bombay.— Matriculation Examination, 

University of McGill College, Montreal.—First year Eatrance 

Examination. 

University of Bishop’s College, Montreal.—Matriculation Exami- 
nation. 

University of Toronto.—Matriculation Examination. 

Victoria University, Toronto.—Matriculation Examination. 

Trinity University, Toronto.—Matriculation Examination. 

Qaeen’s College and University, Kingston, Canada.—Matricula- 
tion Examination. 

University of Manitoba.—Previous Examination. 

University of New Brunswick, Fredericton. — Matriculation 

Examination. 

University of King’s College, Windsor, Nova Scotia.—Matricula- 
tion Examination. 

University of Halifax, Nova Scotis.—Matriculation Examination, 

Dalhousie College and University, Halifax, Nova Scotia.—Matri- 
culation and Sessional Examinations. 

University of Melbourne —Matriculation Examination. 

University of Sydney.—Matriculation Examination. 

University of Adelaide.—Matriculation Examination. 

University of Tasmania.—Senior Pablic Examination. 

University of Cape of Good Hope.—Matriculation Hxamination. 

University of New Z2aland.—Matriculation Examination. 


ELECTION.—ASSOCIATE MEMBERS, 
Part I,—GENERAL KNOWLEDGE, 

Candidates will be required to prove their knowledge of the 
English language and their attainments in general knowledge b 
writing an essay of about 1000 words upon asst rubject. Eac 
candidate will be allowed to select one out of several subjects of 
general knowledge, including English history and literature, 
prescribed by the Examiners (time allowed, 3 hours). 

Persons who are, or who have been, students of the Institation, 
or who produce such qualifications as would, under the existing 
regulations, exempt from the examination applying to admission 
of students, will not be required to pass Part |. of this examination 
as a condition of being presented for ballot as associate members, 

Part Il.—Screntiric KNOWLEDGE. 

(1) Theoretical and Elementary Applied Mechanics—two papers, 
time allowed, three hours for each. 

(2) Theory of Structures and the Strength and Elasticity of 
Materials—two papers, time allowed, three hours for each. 

(3) One of the following optional subjects, one paper in each 
subjact; time allowed, three hours :—(1) Geodesy ; by hydraulics ; 
(3) theory of heat engines; (4) metallu ; (5) geology and 
mineralogy ; (6) stability and resistance of ships; (7) thermo and 
electro-chemistry ; (8) electricity and magnetism. 

Mathematics.—The standard of mathematics required for the 
papers in Part II. of the examination is that of the mathematical 
portion of the examination for the admission of students, though 
questions may be set involving the use of higher mathematic;, 

The range of the examinations in the several subjscts, in each 
of which a choice of questions will be allowed, is indicated 
generally hereunder :— 

(1) Theoretical and elementary applied mechanics :—Statics of 


tures; gravity and attraction ; friction; static, kinematic and 
kinetic problems relating to machines ; conservation of energy ; 
theory of mechanisms, 

(2) Theory of structures and the strength and elasticity of 
materials:—Graphic and analytic methods for the calcula- 
tion of bending moments and of shearing forces, and 
of the stresses in individual members of framework struc- 


tures loaded at the joints; plate and box girders; incomplete | 


and redundant frames ; theory of continuous girders and principal 


methods of calculation ; travelling loads; riveted and pin-joint | 


girders; rigid and hinged arches; strains due to weight of 
stractures ; theory of earth-pressure and of foundations ; stability 
of masonry and brickwork stractures. Coefficients of elasticity ; 
elastic resistance to tension, compression, shearing and torsion ; 
uniform and varying strees ; moment of stress and of resistance in 
beams of various sections ; distribution of shearing stress in beams ; 
stresses suddenly applied and effects of impact; buckling of 
struts ; effect of different end-fastenings on their resistance ; 


minats problems, as beams supported at three points, &c.; limit 
of elasticity, yield piat, and ultimate resistance of various 
materials as tested ; the plastic state ; principal forms of testing 
machines and of appliances used in measurements for the deter- 
mination of coefficients of elasticity; calculation of extension, 
deflection, buckling, &c., within elastic limits, and of ultimate 
strength and ductility for ordinary materials of construction. 
3, Optional subjects :— 


out curves ; nautical surveying ; observation of currents; astrono- 
mical surveying ; determination of latitude and longitude. 

(2) Hydraulics: The laws of the flow of water by orifices, 
notches, and weirs ; laws of fluid friction ; steady flow in pipes or 


general phenomena of flow in rivers ; methods of determining the 
discharge of streams; tidal action; generation and effect of 
waves; impulse and reaction of jets of water; transmission of 





pressure of water ; theory and structure of turbines and pumps; 
distinction between impulse and pressure turbines, 





University of Dablin.—General Examination at end of Sen‘or | 





(3) Theory of Heat Engines : Thermodynamic laws; i 
external work ; graphical voppenmatation of changes fn nana 
dition of a fluid ; t’ eory of heat engines working with a perfect ae 
air and gas engine cycles; reversibility; conditions necessary fo : 
maximum possible efficiency in any cycle ; properties of pM 
the Carnot and Clausius cycles; entropy and entropy, 
temperature diagrams, and their application in the study’ yf 
heat engines ; actual heat engine cycles and their thermodynamic 
losses ; effects of clearance and throttling ; initial condensation - 
testing of heat engines, and the ap tus employed ; perform. 
ances of typical engines of different classes ; efficiency, , 

(4) Metallurgy: The physical P sw rties of metals generally 
used by engineers; structure, density, thermal and electric 
conductivity ; microscopic examination of metals; modifica. 
tions produced by locai stresses, cold rolling, hard drawing 
and hammering; nature of annealing. The production of 
high temperatures; pyrometry; the chemical reactions that 
occur at high temperatures, so far as they affect metallurgical 
processes; refractory materials; furnaces and combustion 
chambers ; fuels ; Ca of iron and steel manufacture by 
modern methods ; the infl of carbon and other substances 
upon iron and its alloys; the pee ores and processes of 
extraction of copper, lead, tin, zinc, silver, and gold; the laws of 
electrolysis as regards their application to metallurgical processes : 
electro-heating for metallurgical purposes. : 

(5) Geology and Mineralogy: The nature of common minerals 
and the methods by which they can be discriminated ; mode of 
occurrence of minerals in rocks and in mineral-veins ; composition 
and classification of the rocks forming the earth’s crust ; changes 
taking place in the earth’s crust by the action of the atmosphere 
and of water upon it ; denudation and the formation of flaviatile 
glacial, lacustrine, deltaic, and marine deposits ; action of internal 
forces upon the globe; volcanic phenomena and earthquakes : 
movements of terrestrial rock masses ; methods of measuring and 
recording in sections and maps the positions of the rock masses of 
the globe ; the general succession of the stratified deposits in the 
— Islands, based on the study of the fossils which they 
contain. 

(6) Stability and Resistance of Ships: The principles of buoy- 
ancy, stability, and oscillation for floating bodies, with special 
application to ships, and methods of calculation and experiment ; 
principles of the structural vy on of ships ; the straining forces 
acting upon ships afloat and ashore ; methods of calculation for 
strength and stiffness ; nature of the wave-forming and othor re- 
sistances experienced by ships moving through water; stream 
lines ; methods of model experiments on resistance ; influence of 
forms and proportions upon resistance ; mechanical theory of pro- 
pellers and relative efficiency of various kinds of propellers ; 
estimates of horse-power for assigned dy Mancenvring of 
ships under the action of rudders or propellers. 

(7) Thermo and Electro-chemistry: The nature of the prin- 
cipal fuels ; theory of combustion ; calorific value of carbon and 
hydrogen as used for the production of heat, and of the principal 
fuels—solid, liquid, and 8; examination of the chemical 
processes which occur in the working of open and closed furnaces, 
and in the working of engines either by coal or producer-gas, or 
by petroleum, &c.; theory and use of the principal apparatus 
employed in the determination of calorific values ; methods of 
production and calorific value of coal-gas, water-gas, and producer- 
gas ; calculation of thermal changes in industrial! processes ; calo- 
rific intensity and the instruments used for its measuremont; 
theory of electrolysis and of the principal electrolytic proce:ces ; 
chemistry of primary and secondary batteries ; ths use of electric 
currents for heating and for chemical decomposition. 

(8) Electricity and Magnetism: The theory of the generation, 
storage, transformation, and distribution of electrical energy ; 
continuous and alternating currents; electro-magnetism ; poly- 
phase systems; calculation of the loszes in electrical processes, 
and of the efficiency of electrical machinery and apparatus ; arc 
and incandescent lamps; electrical and magnetic measurement 
and measuring instruments. 

The examination may, in the discretion of the Council, be taken 
by persons, whether students of the Institution or not, either before 
or after recommendations in favour of their election into the Iasti- 
tution have been lodged with the secretary. 

Cartain degrees and collegiate certificates—of which a list will 
be published in due course—will be recognised by the Council 
as proving a sufficient standard of attainment in the requisite 
subjects ; and the graduates and holders of such certificates will 
anaes from passing the examination appointed by the 
Douncil, 











A New LEVIATHAN STEAMER FOR THE WHITE Star LINE — 
A new steamship, the Cymric, for the Liverpool and New York 
service of the White Star Line, was successfully Jaunched on 
Ostober 12th from the yard of Messrs, Harland and Wolff, the 
celebrated builders, of Queen’s Island, Belfast. This vessel, whose 
gross tonnage is 12,300 tons, and displacement 23,000 tons, is the 
thirty-sixth vessel constructed by the same builders for the White 
Star Line, and by far the largest cargo-carrying steamer in the 
world. Her dimensions are as follows :—Length, 600ft.; breadth, 
64ft.; depth, 42ft. The Cymric will have twin ——— driven 
by —— sets of ——— engines of Messrs, Harland 
and Wolff's design, with boilers working up to 200 1b, pressure. 
In their successful conveyance of live stock, the steamers of the 





solids and fluids; statical problems connected with loaded struc- , 


White Star Line have gained an excellent reputation, and it is 
intended that, besides her large cargo and dead meat capacity, 
the Cymric shall be fitted to carry 830 head of cattle on the 
upper and middle decks, also with permanent stalls of the latest 
kind for a large number of horses on the upper deck. With the 
addition of the Cymric, the White Star Atlantic fleet alone will 
include eight new steamships of the highest class, all en agen by 
twin screws, an element of security in ocean transit w cannot 





| every fifty seconds, and / 
| vessels can always be determined by dividing the intervals in 

(1) Geodesy: The principal surveying and levelling instruments | seconds by ten. It is claimed that by placing two different fog 
—their theory, structure, and adjastment; contouring ; setting- | 
and arranging that the sounds emitted by both should be heard 


channels of uniform section; resistance of valves and bends ; | the 


energy by fluids ; principles of machines acting by the weight and | 


fail to obtain the favourable recognition of passengers, shippers, 
aud underwriters. ; 

A System or Foc Sicnats.—Numerous systems of signals to 
lessen the dangers of navigation in fog have hoon suggested. All 
of them are meritorious from a naval point of view, but they fail in 
practice. The latest is from Professor E. C. Pickering, director of 
Harvard College observatory, who presents a method of determin- 
ing the position of a vessel in a fog based upon the velocity of 
sound, If two fog horns of different pitch placed at equal 
distances from the middle of a channel or entrance to a harbour, 
and be sounded simultaneously at intervals of about a 
minute, Professor Pickering says it wil] be evident that a captain 
of a vessel will be able to locate his position with a fair accuracy by 
noting when the sounds of the horns are heard. If the two sounds 


combined strains ; calculations connected with statically indeter- | are heard at the same instant, the vessel will be in the middle of 


the channel, and if they are heard after one another, it would be 
possible to judge from the interval between the two how much the 


; vessel is out of the middle of the channel. For vessels passing one 


another Professor Pickering suggests that each should whistle or 
blow the horn or siren as soon as the sound is received from the 
other vessel, Then, if they are five miles apart, each will whistle 
e distance in miles between the two 


whistles on a long steamer, one at the bow and the other at the stern, 


ht be prevented. Instructions could be given to sailing vessels 

to keep quiet so 5, ge both signals were heard separately, for 

would then be in no danger, but to fire a gun or make other 

loud noise when both whistles were heard together, for they would 

then be in front of the steamer, These various methods may be 

combined indefinitely, according to a circular ag to the 

system, but, says the Marine Review, it is probable that the signals 

will never be given a trial, as they are too complicated, which is 
the objection to all such systems, 


mite by an observer standing at the bow, many collisions 
m 
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—_—_ 
RAILWAY MATTERS. 


Tux Town Council of Plymouth are considering certain 
osals with regard to railway facilities required by the Great 
Prestern Railway at the Great Western Decks in connection with 


the ocean mail traffic. 
Revrer’s representative at Cairo is responsible for the 
tatement that the Council «f Ministers has decided upon the 
stwension of the Wady Halfa Railway from Abu-Hamed to Berber, 
oe the construction of the line, the cost of which is est’mated at 
£200,000, will be begun forthwith. 

Ir is stated that the latest outcome of the “gold fever ” 
js the formation of a company in the United States to construct a 

arrow-gauge railway in Alaska, from Prince William Sound, up 

the valley of the Copper River, and thence to a point on the 
Yakon, near the boundary line, Tao company is to be called the 
Alaska’ Cantral Railway Company, and its capital stock will be 
5,000,000 dollare. 

Tur Swiss National Council has adopted, by ninety- 
eight votes against twenty-nine votes, the Hill authorising the 
Gwies Confederation to purchase the five principal Swiss railways, 
according to the terms of the concessions, atthe dates cn which 
the latter determine in 1903, as regards four of the lines, and in 
1906, for the St. Gothard Railway. Tho divergence existing 
between the votes of the National and State Councils will be 
arranged between the two Councils forthwith, and the measure will 
then become final. 

Dr. Hatpanr, one of the members of the Board of 
Trade Committee appointed to investigate the ventilation of the 
tannels on the Metropolitan Railway, found the maximum of 
89 °4 parts of carbonic acid per 10,000 volumes of air on the plat- 
form of Gower-street station. He advocates in his memorandum 
that having regard to the effect of the air on the senses, ard to 
the fact that the v7 96g contains a noticeable proportion of 
carbonic oxide, which is highly poisonous, a of 
carbonic acid should not exceed fifteen parts per 1000, 


TuereE are thirty shields at work upon the construc- 
tion of the Central London carey and over 3000 men engaged. 
The company has just completed half the tunnelling process and 
put the two circular tubes to shape, which are to be run side by 
side for about five miles, Considerable trouble has been ex- 
perienced at the Bank Station—which is to be the City terminus, 
and not Liverpool-street, as at first intended—owing to the City 
sewage pipes being in such close proximity. According tu the 
Railway News, Ch of next year is the earliest possible date 
of opening. 

Ar last a movement has been made in the direction 
of doubling the line of railway between Crossgates and Wetherby, 
in order that much of the Loeds to Harregate traffic may be con- 
veyed on that branch. A commencement is about to be made in 
the construction of a new portion of line, about a mile in |2:ngth, 
nar to Wetherby, and when this is completed, it is the intention 
of the company, while the necessary bridgesare being widened and 
built, to farnish a series of loop stopping-places along the single 
line, by which means a better service of trains may be instituted 
until the whole line is doubled and the entire service of trains 
revised, 


Tae number of accidents which occurred on the German 
railways, exclusive of Bavaria, during the month of August was as 
follows:—Trains which left the line at stations, 21; between 
stations, 14; collisions at stations, 20; between stations, 3; other 
accidents, 158; total, 216. The number of deaths and injuries 
occasioned by the accidents of August were as follows :— Passengers 
killed, 11; injured, 64; railway employ é3 on duty killed, 35; in- 
jured, 79; post-office, customs, telegraph, and police officials on 
duty killed, none; injured, 2; other persons, including officials 
and employé3 not on duty, but excluding suicides, killed, 16; in- 
ured, 17. Total killed, 62; injared, 162. 


Ox the Waterloo and City Railway the driving of the 
last of the station twin tunnels in the City was completed recently, 
and the contractors’ plant is now being cleared ;away, affording 
greater facilities for the tiling of the inside of the tunnels and 
the construction of the platforms. Progress is now also reported 
with the inclined passage which will sfford passenger communi- 
cation with the subways of the Central London Railway in the 
vicinity of the Royal Exchange. At the Waterloo end the whole of 
the work is practically completed, and the permanent way has 
been laid from the terminus to the working shaft in the river in 
one tunnel, The contractors for the electrical of the under- 
taking are now at work in the tunnels, where the rails have been 
laid, fixing the conductors and making the necessary connections. 
The erection of the generating station for the supply of the 
electrical current for the line is well advanced, the shaft being 
nearly completed. At the present rate of progrees it is anticipated 
= the line will be ready for opening in the early part of 
January, 


A yew railway signal is being tried on the Delaware, 
Lackgwanna, and Western Railroad, at Kingsland, N.J., U.S.A. 
The signal is peculiar, says the Electrician, in that the semaphore 
is pivoted at the centre and revolves as an indication of safety. 

hen it remains immovable it indicates danger. The semaphore 
arm is pcg on a bracket fixed to the semaphore post and is 
operated by an electric motor. Placed on a spindle above the box 
containing the motor is a red lamp, which is obscured twice 
by each revolution of the blade and the resultant flashes serve as a 
night safety signal, ‘he continuous red light corresponds with 
the stationary arm day signal, and indicates danger at night. 
When the blade assumes the danger position it stands out hori- 
zontally as do the ordinary semaphore signals. ‘T'wo cells of 
storage battery are used for the operation of the motor and the 
track circuits. he cells are placed within a proper receptacle at 
the base of the semaphore post, and in the present instance have 
proved very satisfactory in operation. They are charged by a 
dynamo located in the railroad shops near by. 


THE committee appointed by the Board of Trade in 
February last to investigate the system of ventilation of the 
tunnels on the Metropolitan Railway, and consisting of Sir F. 
Marindin, Earl Russell, Sir Douglas Galton, Sir (. Scotter, and 
Dr. J. 8, Haldane, has issued its report. The conclusions arrived 
at are as follows:—‘‘That by far the most eatisfactory mode of 
dealing with the ventilation of the Metropolitan tunnels would be 
by the adoption of electric traction. That it would be practicable 
to ventilate the tunnels satisfactorily by means of fans placed at 
intermediate points between the stations, but that the cost of doing 
80 would be considerable, That, failing this, the ventilation, espect- 
ally at the stations, would be sensibly improved by the provision 
of the openings proposed by the Metropolitan Bill of last year, but 
that it could not be rendered satisfactory unless by a large increase 
in the number of openings therein proposed and a consequent 
‘arge addition to the expense. That, in view of the probable 
adoption of electric traction in the near fature, it can hardly be 
expected that the company should incur the heavy expense of at 
once providing artificial ventilation, and that, if they did, it would 
Febetiy defer the more satisfactory solution of the question. 
to erefore, as a temporary measure, the committee are prepared 

recommend that the construction of the proposed additional 
°penings, which would be found useful even when the line is 
a electrically, should be allowed, but only upon the condition 

at, unless electric traction be adopted, or some satisfactory 
artificial ventilation be introduced within three years after the 
ssing of the Act authorising these openiogs, it shall be made 
cambent upon the company to close them if called upon to do so 
Y Some competent authority to be named by Parliament.” 


NOTES AND MEMORANDA. 


_ Tax velocity of sound in water is about four times that 
in air, 

As showing the decrease in copper mining in this 
country, it may be stated only 9168 tons were produced in 1896, 
whereas the output in 1863 was 210,000 tons. 


THE mean annual me rature at the surface of the sea 

round England is 49 deg. Fah., while the mean surface tempera- 

pep: of on Indian Ocean is 89 deg. Fah,, and of the Red Sea 
eg. Fah, 


AccorpInG to the report of the Under Secretary for 
Mines of Western Australia for the first six months of this year 
265,230 cz. of gold were produced, as against 281,265 oz. in the 
whols of 1896. 


Accorp1nG to the fifth annual report of the National 
Free Labour Association, the names of 22,000 new members have 
been enrolled between January and August last. In January the 
beoks showed a roll cf 160,000 members, 


A Boarp of Trade official who has been acting in 
connection with the inquiry of the Parliamentary Committes on 
Explosive Oils is said to have predicted that the Committee will 
recommend the raising of the flash point to 105 deg. Abel. 


An experiment has been made at Aosta with the electric 
furnace invented by Mr. Regnolei-Memmo for the production of 
carbide of calcium. The furnace produced 200 grains of carbide 
with an average consumption of 735 W. —o0., which means one kilo- 
gramme of carbon per five horse-power hour. The furnace developed 
a total force of 50-horse power. 


Tue production of gold in the United Kingdom is very 
insignificant. Nevertheless, mineral veins in North Wales have 
from time to time furnished considerable quantities of rich auri- 
ferous quartz, In 1896 the five mines in Merionethshire produced 
2765 tons of ore, from which 13524 ounces of gold, having a value 
of £5035, were obtained. This, however, is a much lower output 
than that of the previous year. 


Dorine the month of September a shipbuilders 
launched twenty steamers, aggregating 31, tons gross, against 
twenty-two vessels of 39,240 tons gross in August; about 70,987 
tons in July, 61,090 tons in June, and 54,234 tons in September, 
1896. The total output for the nine months of this year is about 
449,000 tons, and the total for the United Kingdom 484 versels 
of about 737,884 tons groes, 


In 1896 the total output of coal in the United Kingdom 
was 195,361,260 tons; of this amount, 9309 tons were obtained 
from open quarries. The seams worked in England vary from 
llin. or 12in. to 30/t. in thickness, and in Scotland seams of 
caanel coal only 6in. in thickness are being worked. The onl 
m'ne worked for cobalt and nickel ore is in Flintshire; and, 
after being idie for several years, it has lately been re-opened, 


Durine last month Scotch shipbuilders launched 
thirteen steamers of 14,608 tons gross, against twenty-four 
vessels, of 37,932 tors gross, in August, and thirty-two, of 
37,234 tons, in September, 1896. For the year so far 212 vessels, 
of about 231,038 tons gross, have been launched, against 
285.949 tons in the corresponding period of last year, 287,088 tons 
in oa] 271,056 tons in 1894, 209,631 tons in 1893, and 319 510 tons 
in 


Tue growth of the naphtha industry in Russia has 
been a rapid one, In 1870, the output of naphtha for the whole 
of Russia did not exceed 1,750,000 pouds ; in 1882, the yield was 
already more than 50,000,000 pouds; ten years later, about 
300,000,000 pouds; and in 1894, 316,000,000 pouds, of which 
309,000,000 were obtained in the Baku Government. Not all this 
immense quantity of naphtha is consumed by Rassia alone, which 
has increased the export of naphtha and its products from 
1,000,000 pouds in 1881 to 60,000,000 in 1893, 


Tue statistical summary of vessels totally lost, con- 
demned, &2., now published by Lloyd’s Register, shows that, 
during 1896, the gross reduction in the effective mercantile marine 
of the world amounted to 1051 vessels of 737,779 tons, excluding 
all vessels of less than 100 tons. Of this total, 270 vessels of 
361,442 tons were steamers, and 781 of 376,337 tons were sailing 
vessels, As regards steamers, the present return exceeds the 
average of the preceding five years by 10 vessels and 54,194 tons: 
as regards sailing vessels it is below the average by 102 vessels and 
23,126 tons. Similarly, the figures relating to steam tonnage 
owned in the United Kingdom are above the averege, while those 
relating to sailing vessels are somewhat below. The increase in the 
case of the former is due not to actual wrecks but to the large 
tonnage broken up, condemned, &c, Apart from such cases, the 
United Kingdom steam tonnage lost during 1896 is only equal to 
the average of the last five years, notwithstanding that since 1891 
the tonnage owned has increased by more than 1? millions tons, 
or 22 per cent, 


WE learn from an interesting paper recently read on 
‘The Development of the American Blooming Mill,” before the 
Eagiaeers’ Society of Western Australia, by Mr. R. Crooker, jun., 
that it was at the beginning of the 1870—1880 decade, when the 
production of Bassemer steel ingots in America had reached 
40,000 tons for the year, that the shortcomi of the hammer 
began to be seriously felt, and the necessity of building blooming 
mills forced itself upon the steel makers of that country, and the 
first works to put a bloomiog mill in operation was Troy, which 
rolled its first ingots in January, 1871. This mill, following the 
general practice of American rolling mills, was of the three-high type, 
being the first a. blooming mill in the world, as well as the 
first blooming mill in the United States, Its top and bottom rolls 
were fixed, the middle rol! was carried in a pair of forged steel 
bolsters, and was moved up or down after each pass by four screws 
driven from the main engine shaft by a belt, shafting, and worm 
gearing, controlled by a belt-driven reversing clutch. The tables 
on both sides of the rolls were raised and lowered together by 
hydraulic power. The top of the tables was made up of loose 
rollers, spaced closely, and on these the two rail ingots were pushed 
straight for the passes and into the rolls with bars, and turned 
with tongs. 


Song interesting experiments to ascertain the influence 
of cold upon the bending properties of wrought iron, Siemens-Martin 
open-hearth steel. Thomassteel, —_—— cast steel, have been made 
by Professor M. Rudelcff, director of the Imperial German testing 
station, The samples were rounded off on the edges ; the tests 
were made in a press. Cooling down to — 20 deg. Cent, exercised 
but little inflaence upon the flexibility of the different materials 
tested. Only in the case of spring steel and forged iron a reduc- 
tion of the bending angle was observed, from 91 deg. to 84 deg. 
with the former, and from 150 deg. to 139 deg. with the latter, 
while the other samples could be bent together at — 20 deg. Cent, 
as well as at ordinary room temperature, so that the two shanks 
covered each other, equalling a bending angle of 180 deg. The 
flexibility was in some cases at — 20 deg. Cent. even higher than 
at ordinary temperature, only in the case of Siemens-Martin and 
Thomas steel it declined from 100 to 80. The samples showed 
at the bending place no change in the material that might have 
been caused by the cooling down to — 20 deg. Cent. A cooling to 
— 80 deg. Cent. had likewise very little influence upon the 
flexibility of soft rivet iron and rolled puddled iron, but the 
flexibility of the other materials suffered by the lower temperature, 
especially cast and spring steel, 





MISCELLANEA. 


As an indication of the condition of the North Country 
coal trade, complaints are rife amongst colliery owners as to lack 
of wagons—which are those supplied by the railway company. 


A SPLENDID deposit of copper has been discovered on 
the west coast of Newfoundland, says the Time: Analysis showsthat 
the ore contains 83 per cent. of copper. It is located on the 
treaty shore, but can be worked through the new railway. 


Tue second shallow draught gunboat Sheikh, which 
Mexrs, Yarrow and Co, have constructed for the Egyptian 
Government for service cn the Nile, was successfully launched 
from their works at Poplar cn Wednesday afternoon. ‘This 
vessel will be despatched to Egypt in about two weeks from now. 


Te Corporation of Carnarvon have commissioned 
Mr. Wawn, M. Inst. CE., to prepare contract drawings and 
specification for a swing bridge over Carnarvon Harbour, an Act 
for which was obtained last session of Parliament. It is intended 
for ordinary country traffic only, When open it will allow a clear 
waterway of 85ft. The total length will be about 250ft. 


Tue Cairo correspondent of the Times says that, in 
consequence of the non-delivery, owing to the dispute in the 
engineering trade, of tools ordered by the Egyptian Government 
from English firms, the railway administration has been compelled 
to give notice that unless the tools are delivered immediately the 
orders will be cancelled and the tools bought on the Continent. 


Ir having been brought to the notice of the Admivalty 
that a large number of young engineer officers have recently 
entered the Navy without having the remotest idea of the ure of 
rifla, sword, or revolver, their ae have directed that in 
future the students at the Royal Naval Engineering College, Key- 
ham, are to undergo a course of instruction in musketry, &c., 
either in the fourth or the fifth year of their college training, 
whilst squad drill is to be made a feature of the first year’s training. 


THe work on the repair of the Thrasher is going on 
rapidly. Divers went down as scon as the vessel was inside the 
dock at Devonport to report upon the condition of the keel, and 
subsequently to place the ‘‘ packing” in position. This operation 
was aided by eix of Wells’ patent lights, the rc fiection from which 
penetrated the depth of water in the dock, and greatly facilitated 
the work. The necessity for docking the Thrasher during the 
night emphasised the importance of improving the present lighting 
of the yard, which is far from satisfactory for a large Government 
establishment, 


Tue firm of Siemens and Halske, of Berlin, celebrated 
its fiftieth anniversary by a grand banquet on Wednesday night. 
About 500 guests were present, including Dr. Bosse, Minister of 
Pablic Instruction; Herr Thielen, Minister of Pablic Works ; 
representatives of the military and Civil Services, and of the City 
of Berlin, and distinguished mon of science, art, and industry. 
The firm began by making telegraphic instruments, and now 
employs 15,000 hands. It has works in Berlin, Charlottenburg, 
London, Vienna, and St. Petersburg, and owns the copper mine 
of Kedabeg, in the Caucasus. Herr Karl von Siemens, the senior 
partner, has given a million marks as a fund for the benefit of all 
the employ é3, 


Ir is stated, on the authority of the North-German 
Gazette, that the construction of dispatch boats for the German 
navy will be discontinued. Beyond battleships and armoured 
vessels for coast defence only large and small armoured cruisers 
will be built in future. The small cruisers will be employed in the 
same manner and for the came p as those for which dis- 
patch boats have hitherto been employed. Their decks will be 
protected by armour, and they will be —— with quick-firing 
guns. Their engines and construction will be such as to enable 
them to attain a very high speed. ‘‘As a matter of course,” 
it is stated, ‘‘ there will continue to be torpedo boats and school 
ships for the training of naval cadets and boys for the navy.” 


A communication, dated August 19th last has been 
received at the Foreign-office from the British Vice-Consul at 
Jacksonville, reporting that a company has been formed inthattown, 
with a paid-up capital of £15,000,000, which purposes constract- 
ing a ship canal 200ft. wide and 30ft. deep, from St. Augustine on 
the East to Tartle Creek, near Cedar Key, on the West Coast of 
Florida, The canal will not be tidal, but will have two locks, one 
at a point twenty miles from the Gulf of Mexico, and the other 
twelve miles West of Palatka, Florida. The route proposed 
would be 112 miles in length, and the distance saved in travel 
from New Orleans to New York or Galveston would be about 
600 miles. Itis said that work on this canal will be pushed forward 
at once. 


Wirntn the last few years the Government have 
commenced making yearly returns of the value of the orders 
placed by them in the hands of foreign contractors for goods 
which can be manufactured at home. It is satisfactory to find 
that the value of these contracts, although varying a great deal 
from year to year, has, on the whole, very considerably decreased, 
The returns for the twelve months ending March 31st, 1897, have 
just been issued, showing a total of £36,056, of which the War- 
office contributes £16,089; the Post-office, £7802 193. 7d.; the 
Home-office, for prison supplies, £5888 0s. 1d. ; and the Admiralty, 
£5904. This is a considerable increase over the year ay 
March 31st, 1896, for which the value of foreign orders amounte: 
to only £7932; but the figures for the last year include the 
orders placed with agents of foreign firms with offices in London 
—that is to say, they include all articles obtained from abroad. 
The total, says the ron and Coal Trades Review, is not extra- 
vagant, including as it does foreign patented devices and 
scientific instruments required by the War-office and Post-cffice 
Departments, as well as a sum of £10,000 expended on provisions. 


THe degree of accuracy attainable in modern naval 
gunnery in actual warfare is something yet to be determined. 
With the exception of the battle of the Yalu during the Chino- 
Japanese war, there had been no opportunity for finding out what 
might be accomplished at long range by a mcdern gun, mounted 
on so unstable a platform as the deck of a rolling vessel ; and the 
value of the Yel fight as an objzct lesson in this respect was 
impaired by the relatively unskilled character of the gunners, says 
Cassier’s for bo Certain it is that while death and destruction 
were meted ont all around in that encounter, an enormous amount 
of ammunition was used up in the work. The bombardment of 
Alexandria by the British fleet in the early eighties afforded none 
of the conditions of a sea fight, since the vessels were at anchor in 

ically smooth water and their target was certainly immovable 
enough ; and even there the expenditure of powder and shell was 
out of all proportion to the damage inflicted. The point has 
recently been made, however, that, after all, it is astonishing that 
a ship is ever struck by a projectile from a gun, and that there is 
probably more luck than cunning in the art of modern naval war- 
fare. Ina lecture at the United States Naval War College, at New- 
port, Professor Alger, a short time ago, stated, for example, that 
at a convenient fighting distance, say 2800 yards, a modern battle- 
ship, like the Indiana, of the United States navy, appears to be 
of the same size as a picture of her, eight-tenths of an inch lo a 
held at the point of clear vi:ion, about 14in. from the eye, while 
the outlines of the real ship will be much less clear and distinct 
than those of the picture. The height would, of course, appear 
to be still less, so that the difficulty of hitting such a target, even 
with the ship at rest and the gun in a fort, instead of both moving 
more or less rapidly, can be appreciated at least to some extent. 
The element of luck truly must enter largely into effective fire 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous commxnications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 
W. B. (Lostock).—Don’t. 
C. M. anp M. (Bradford) —Try Mesers. 8. Platt, Wednesbury, and F. W. 
Cotterill, Darlaston, Staffordshire. 
Horse.Ess.—We cannot recommend any particular make of motor cars. 
For a list of the most prominent makers in this country, see our issue 
for June 4th, 1897, page 364. 
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THE WAR. 


We must refer our readers to another page for the 
most recent news concerning the progress of the war. 
All eyes are for the moment centred on Birmingham. 
But it is possible, we think, that undue importance may 
be given to the policy of the heads of the great 
mechanical engineering firms in the Black Country. No 
doubt if they would cast in their lot at once with the 
Federation of Employers the end would be greatly 
hastened. But that is the only effect that Birmingham 
can produce. Whether the masters there do or do not 
lock out their men, the masters of the rest of Great 
Britain will stand firm; and in this they will be greatly 
encouraged by the announcement of the Amalgamated 
Engineers that they are prepared to receive free loans, 
for the repayment of which “ arrangements will be made.” 
Are we to assume that the whole, or the greater portion, 
of the £350,000, which the Association was said to 
possess, has disappeared ? How are we to reconcile the 
apparent emptiness of pocket with the boasting of Mr. 
Barnes and Mr. Burns? At some future day, we 
presume that there will be an audit, and it is not im- 
probable that the leaders of the strike may have to get 
through more than one bad half-hour. An expenditure 
of £30,000 a week for thirteen weeks means £390,000, 
but strike allowances have not until recently approached 
£30,000 a week. We hear also that the levy is to be 
increased, and it is even suggested that the response to 
the new demand will be regarded in the light of a ballot 
to decide whether the strike is to continue or not. The 
chances of success are supposed to depend mainly on 
the funds available for fighting, and the leaders of the 
Association naturally regard with dismay the extension 
of the strike. The boilermakers are now breaking away, 
it is said; from Mr. Knight and starting in London a 
private strike of their own. It is only necessary that a 
few more unions should give up work to complete the 
ruin of the Amalgamated Engineers, who will then be 
unable to get money from their fellow-workers. It is 
true that up to the present the contributions of other 
societies have been but drops in the ocean; still the 
announcement of the receipt of aid, however small, had 
an encouraging moral effect, the absence of which will be 
felt. We are somewhat curious to know what are the 
arrangements that Mr. Barnes proposes to make for the 
repayment of loans. We fancy that he will take any 
sum, from a few pounds up to a hundred thousand or so. 
It is not likely that any of the members are in a position 
to lend money, and we do not imagine that the bankers 
of the country willrespond. These latter gentlemen will 
want some better security than Mr. Barnes’ “ arrange- 
ments.” The squandering of the hard-earned savings of 
the Society is one of the most unpleasant episodes of the 
year. The true secret history of the strike will remain a 
secret, no doubt ; if it could be made public we have little 
doubt that the astonishment of the general public would 


9|be as nothing to that of the rank and file of the 


Association. 

Among the sufferers by the war must be included the 
It is impossible to get ships finished, or even 
those completed tried. Seeing that a weak Government 
by conceding the eight hours day in its factories may be 
said to have set the present strike on foot, we might 
say thatthe authorities do not now deserve commiseration. 
It must not be forgotten, however, that the Government 
workshops cannot with any propriety be regarded as 
competent to establish a precedent for private firms. 
The Government does not work to make a profit; and in 


7g | such places as Woolwich Arsenal the piecework system is 


carried out to an extent unusual in other establishments, 
and only rendered possible there by the vast amount 
of repetitions. Capital has, however, been made of 
Woolwich by the labour leaders, who do not appear to 
be in any way particular in weighing facts, ascertaining 
truths, or drawing deductions. It is not easy to read 
the speeches, or addresses, or letters of these gentlemen 
with much patience. We have before now pointed out 
that they manifestly lack all sense of proportion, and 
seem to be quite unable to see facts as others see them. 
Why, for example, should a union of masters be a crime 
while a union of workers is not? There can be only one 
answer. According to the Socialist, every capitalist is a 
criminal; and the utterances of Mr. Burns, Mr. Barnes, 
Mr. Havelock Wilson, and a few others, stamp them as 
Socialists. We donot regard Socialists in quite the same 
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the people of this country. Perhaps the Amalgamated 
Engineers will find this out for themselves before the end 
of the year. 


THE VENTILATION OF THE METROPOLITAN RAILWAY. 


A Boarp of Trade Committee was appointed in the early 
art of the year to take evidence and report on the venti- 
lation of the Metropolitan Railway. This Committee 
began its labours on Wednesday, the 10th of February, 
and concluded its labours on the 3rd of August. The 
report in the form of a Blue-book of 161 large, and for 
the most = closely, printed pages, has just been issued. 
The members of the Committee were Major Marindin, 
Earl Russell, Sir Douglas Galton, Sir Charles Scotter, 
and Dr. John Haldane. The inquiry was as complete as 
possible. Three thousand five hundred and thirty-seven 
questions were asked, and a most elaborate report on the 
condition of the air in the tunnels was handed in by Dr. 
Haldane. With all this it seems to us extremely doubtful 
that any new information has been acquired. From the 
earliest days of the Metropolitan Railway to the present 
moment, complaints have been made of the quality of 
the air. The fine had not long been opened when it was 
nick-named “The slow and sewer.” Inventors by the 
legion have attacked the problem of ventilation, and bom- 
barded the directors. Very considerable sums have been 
spent in attempts to get rid of the foul air. The Committee 
having heard all that was to be said on the subject, have 
arrived at a conclusion identical with that reached years ago 
by the directors of the railway and their engineers alike, 
to wit, that no improvement in the ventilation was 
possible under the conditions, unless the authorities 
would permit larger openings to be made in the streets. 
To put the matter in the simplest form, the air through 
which the trains pass would be as pure as any London 
air can be if the whole line ran in open cutting. The 
greater the proportion of tunnel to cutting the worse the 
air will be. That is the whole thing in a nutshell. The 
open Wing is impossible, the ventilating openings are 
objectionable, and the directors have had to avoid Scylla 
on the one hand in the shape of the travelling public, and 
Charybdis on the other in the form of the various local 
authorities ruling over the streets. The Committee con- 
clude virtually that the directors have done all that 
can be done unless they can get further parliamentary 
powers. This was known long ago. They also conclude 
that nothing is to be hoped from improvements in the 
locomotives; and they wind up by saying that if the air 
is to be fairly good the traffic must be worked by 
electricity. That also was known long since. It was 
quite unnecessary to appoint any committee to find all 
this out; and we do not think that the elaborate report 
on the quality of the air of the tunnel is likely to be of 
the smallest practical value, simply because the lessons 
taught cannot be applied to any other similar case, 
because there is not now and never is likely to be in the 
future any similar case. 

We have so fully dealt with the history of the Metro- 
— Railway in our lxxx. volume, and described the 
locomotives so carefully, that it is quite unnecessary now 
to do more than refer any of our readers who are in 
search of information to the series of articles in question. 
It is, perhaps, worth while, however, to recall two or 
three of the more important schemes which have been 
suggested for improving the air in the funnel. One of the 
first was by the late Dr. John Scoffern, an exceedingly 
able, albeit somewhat eccentric, chemist. He proposed 
that large trays containing quicklime should be placed 
on the roofs of the carriages, which would absorb at 
once the sulphurous acid, the carbonic acid, and the 
aqueous vapour. There is little doubt but that the 
scheme would have answered up to a certain point ; but 
the difficulties of carrying it into practice were over- 
whelming. Another scheme, of which much was heard, 
was the proposal to divide the tunnel lengthways by 
bratticing, as in mines, and to fit the front of each train 
with a species of piston of stout board, which would, in a 
way, cut off the engine from the train, and would push 
all the products of combustion before it. Each train 
would thus sweep out the tunnel, so to speak. But to 
this device there was the strong objection that it would 
make the air in the stations worse than ever, and that 
the train would only have foul air to draw in after it. 
Ventilating chimneys would, in a word, have been neces- 
sary, and the cost and complications would have been 
very objectionable; so nothing came of that scheme. 
Mr. Bell, the chairman of the company, stated in his 
evidence that, after giving the train piston scheme 
a long trial, they were obliged to revert to the old 
single tunnel, because, “‘owing to our not having 
openings just before the entrance to the station, the 
stations were fouled with this foul air, which in some 
conditions of the atmosphere did not escape, and which 
made the stations worse. If we could have had a suffi- 
cient opening as we have now at the west end of Port- 
land-road, Iam certain it would have been most efficient.” 
Then came another. The top of the tunnel was to be 
fitted with a ceiling, and the chimneys of the locomotives 
were to go up into the space between this ceiling 
and the soffit of the arch, through a long slot, 
and fans were to keep the space between the 
brickwork and the archway clear. The objections to 
this are quite too obvious to require pointing out. Lastly 
came Mr. Harrison’s plan of a trunk way between the rails, 
into which the products of combustion were delivered, 
which was actually tried with considerable success. 
But nothing came of the invention. The list might 
readily be extended, but to no useful purpose. The solid 
practical fact is that so long as engines burning coal dis- 
charge the products of combustion and about one-half 
their exhaust steam into the tunnel the air must be bad. 
The most interesting portions of the report are those 
which supply information concerning the working of the 
railway. The traffic at the present time consists of 528 
passenger trains, and fourteen goods trains, in about 
nineteen hours, between Edgware-road and King’s-crosr. 








way that Prince Bismarck does; but it cannot be denied 
that their methods are not methods that commend them to 





This traffic is carried on by three separate companies. 
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These passenger trains are capable of carrying 225,279 
passengers. Each locomotive consumes 3 ewt. of coal, 
and evaporates 330 gallons of water per hour. During 
the busiest times of the day there are nineteen trains 
running each way in the hour, which, according to a 
return which has been furnished, would consume on the 
portion of the line between Baker-street and King’s-cross 
15 ewt. of coal, and would evaporate 1650 gallons of 
water in that time. Of the latter, however, it is stated 
that about one-half would be arrested by the condensing 
apparatus, instead of being allowed to pass into the 
tunnel as steam. The coal used on the railway is what is 


known as the best Welsh smokeless coal. 


As to the quality of the air, it appears that at its worst 
it contains a little over 89 volumes of CO, in every 10,000 


volumes, while at its best there are 46 volumes of CO,. 


It is noteworthy that little allusion is made in the report 


to sulphur. Dr. H. E. Armstrong, F.R.S, made an 
analysis of the coal, and was pressed by Dr. Haldane 


about sulphur. But Dr. Armstrong would only say that 


there was a perceptible quantity in most cases, but as to 
whether or not it would be an unpleasantly perceptible 
quantity ‘“‘ was a question of the individual.” The coal 
is, on the whole, far too free from sulphur to be com- 
patible with the presence of sulphurous acid in any 
volume. No doubt the general public confuse the taste 
of carbonic acid and the various smells due to the hydro- 
carbons given off by the coal under the one generic head 
of * sulphur.” 

There are two ways of dealing with a nuisance. The 
first consists of doing what lies in our power to mitigate 
the evil or annoyance which it causes. The second consists 
in getting rid of it altogether. For thirty-five years the 
Metropolitan Railway Company has been trying to 
mitigate the nuisance caused by the discharge of the 
products of combustion of the locomotive fuel into the 
tunnel. Finality in this direction has been virtually 
reached. Nothing is to be achieved, it appears, in the way 
of fans. More openings are the only resource, and these 
cannot be provided without an Act of Parliament. The 
obvious cure for all the trouble lies in getting rid of steam 
engines and working the line by electricity. That isa 
solution of the difficulty which was not available under 
any circumstances until within the last few years, and 
dces not, curiously enough, appear to be available row for 
some reason not clearly stated. The Committee say in 
their report that they “are convinced that pure air can 
be best obtained with certainty in the tunnels of the 
Metropolitan Railway, with its large traffic, by means of 
electric working. The chief expert witnesses they have 
examined have stated that economy and efficiency, as 
well as purity of air, would resulé from working the line 
by electricity; the officials of the line have given it as 
their opinion that such a mode of working is practicable ; 
and the chairman of the company has stated ‘ that the 
moment that we can get a reliable firm or combination 
to undertake the working of the Inner Circle by electricity 
we shall accept it ;’ and added that the suggested openings 
would be an advantage to the electrical system, when 
adopted.” 

It would have been thought that the various firms of 
electrical engineers now abounding in this country would 
have been tumbling over each other in their hurry to 
secure so splendid a contract as this must surely be. 
But we fail to find any evidence of eagerness. Turning 
to the evidence of Mr. John Bell, the chairman of the 
Metropolitan Company, we find him saying that he 
* should not be at all surprised at any moment to receive 
an offer to put down plant to work the Inner Circle 
system with electricity. There are one or two difficulties 
which they say they sre not able to overcome, bus it is 
within the measure of possibility thatit can be done.” It 
would be interesting to know what these insurmountab’e 
difficulties may be. 

One of the curious features of the evidence is that it 
shows that life in the metropolitan funnels is more than 
usually healthy. In 1890 there were 667 uniformed men 
employed in the tunnels, and their average number of 
days’ sickness per man was 7°29. There were 236 
drivers and firemen, with an average number of days’ 
sickness per member of 9°78. Of the men not in the 
tunnels there were 72 in the locomotive repairs depart- 
ment, the average number of days’ sickness per member 
being 17°81; in the carriage repairs department at 
Neasden there were 136 men, with an average number of 
days’ sickness of 15°27; and in the way and works 
department, that is, the permanent way men in the open, 
there were 208 men, having an average number of days’ 
sickness per member of 12°29. Mr. Bell gave the Com- 
mittee the numbers of deaths amongst the employés of 
the metropolitan railway from the year 1890 to the year 
1896 inclusive, with the averages for London and the 
thirty-six towns. The average death-rate on the 
Metropolitan Railway per thousand was 11°2. The 
average death-rate per thousand of London was 19°5, 
and the average death-rate per thousand of the thirty-six 
towns is 19°8. The reason alleged is that the small 
percentage of sulphurous acid present in the air acts as 
a disinfectant. Indeed, there is excellent reason to believe 
that the bacillus family avoid the tunnel, and when they 
get in they die there. 

The final conclusion of the Committee is, we think, 
very simple and satisfactory. Inasmuch as the Metro- 
politan Company proposes to substitute electricity for 
steam power in the near future, it can hardly be expected 
that the company should incur the heavy expense of at 
once providing artificial ventilation, and that, if it did, 
it would probably defer the more satisfactory solution of 
the question. Therefore, as a temporary measure, the 
Committee are prepared to recommend that the con- 
struction of the proposed additional openings, which 
would be found useful even when the line is worked 
electrically, should be allowed, but only upon the con- 
dition that, unless electric traction be adopted, or some 
satisfactory artificial ventilation be introduced within 
three years after the passing of the Act authorising these 


to close them, if called upon to do so by some competent 
authority to be named by Parliament. 


THE COMPLETION OF OUR COAST DEFENCES, 


Rater more than twenty years have elapsed since the 
first complete scheme for the coast defences of the United 
Kingdom was promulgated in a definite form; or, rather, 
we should perhaps say, the first complete scheme for the 
armament of the coast defences, most of which were either 
well in hand or even in a forward condition at that time. 
This scheme embraced 73 separate forts or positions, 
13 of which were included in the fortress of Portsmouth, 
7 at Devonport, 5 at Pembroke, 11 on the Thames and 
Medway, and the remainder at Harwich, Dover, Portland, 
Cork Harbour, Dablin, the Channel Islands, the Bristol 
Channel, the Firth of Forth, and other places on the 
coast or approachable by water. 870 heavy guns were 
appropriated as the armament for these works, viz., 108 
12in. or 12}in., 68 llin., 279 10in., 283 9in., and 182 
Tin. guns; all of muzzle-loading character. It must be 
borne in mind that no land service batteries of the great 
fortresses were included in the above category. Their 
armament was a separate matter, and although these 
land-service forts and earthworks were commenced 
shortly after the sums required for them were provided 
for in the defence scheme of 1859—60, they remained in a 
helpless and unarmed condition until 1889, when the 
country was roused to a sense of its imbecility in this 
respect, at the same period as saw the passing of the 
great Naval Act. 

Long previous to this, however, the seventy-three 
separate sea forts or positions alluded to had received the 
whole or the bulk of their armament, and so rapidly was 
the work pushed forward, that, although the armament 
scheme contained proposals for the application of heavy 
rifled guns to emplacements that had been originally 
designed for 68-pounder smooth-bores and other earlier 
weapons, the necessary changes in gun ports and floors 
were omitted to be made in certain cases, and the new 
guns, when mounted, could only be fired at low angles of 
elevation. The result was that, although a very large 
number of forts was actually armed in the year 1886, 
satisfactory practice could not be carried on from many 
of them. 

Since 1889 great changes have been made. So early 
as 1888 it was reported to Parliament that six 9 2in. 
breech-loading rifled guns, one 7in., and eighteen Gin. 
guns of similar type had been supplied for land service, 
all of these being for coast batteries, independently of 
twelve breech-loaders of 12in. calibre, which had been 
handed over to the War Department by the Navy and 
chase-hooped, to replace some of the muzzie-loaders in the 
Spithead forts. At the present moment the appropriation 
of twenty years ago has been modified and increased to a 
vast extent. Many of the old batteries of muzzle loaders 
have been supplemented or replaced by emplacements con- 
taining 10in., 9°2in., and 6in. breech-loaders, also 12-pounder 
and 6-pounder quick-firers, part cf which are mounted on 
the Moncrieff principle, and fresh positions have been taken 
up, notably on the Firths of Forth and Clyde, at Tyne- 
mouth, Devonport, Portsmouth, Sheerness, Portland, and 
elsewhere. The system of mounting adopted has been 
also greatly modified, bomb-proof cover and casemated 
works having been abandoned altogether, and hidden 
emplacements in masked positions, with guns or 
howitzers, often in pairs, being the order of the day. 
Each of these groups of guns is now associated with 
its own “ position finder” and “ transmitter,” which are 
in separate cells sometimes at a distance from the 
group, and from one another, and which mark the ends 
of the base by which the distance of the object to be 
fired at is measured by the position finder, and its 
locality communicated to the gun detachment. 

Having thus briefly run through the question of our 
coast batteries’ armament, and the modifications which 
have been effected in the same up to the present time, 
we would draw attention to experiments which have been 
instituted during the present year with the French ships 
Amiral Duperré and Sfax, against a specially erected 
fortification on the Ile de Levant. During the experi- 
ments, which lasted altogether six hours, more than 1000 
rounds were fired from guns of calibres varying from a 
13°3in. to a 3°9in. weapon. A certain number of shells 
were filled with mélinite. The fortifications consisted of 
two batteries constructed after the most approved 
pattern, and in each battery was simulated an armament 
of eight guns, four of heavy and four of medium calibre, 
with dummy detachments. One of the batteries on the 
slope of the island had an altitude of 65ft., the second 
had a command of 328ft. More than half the dummies of 
the gun detachments were hit, and about one quarter of the 
guns were dismounted or more or less damaged. Neverthe- 
less, the harm done to the forts themselves was insignifi- 
cant, either from the shells filled with mélinite or from those 
filled with black powder. In order to dismount a few guns, 
and put out of action a fair number of their gunners, the 
Sfax and the Amiral Duperré found it necessary to fire no 
less than 39 tons weight of projectiles. ‘‘ Such are the dis- 
advantageous conditions under which ships are placed when 
contending against well-constructed fortifications.” We 
quote the wording of an excellent paper in The Naval 
Annual on the subject of ordnance. But the result of 
these experiments has a very important bearing to us as 
anation. It is clear that had these forts been able to 
return the fire of the French vessels, the latter must have 
been seriously injured, if not disabled. Their high 
command rendered the fire from the ships powerless to 
destroy the positions, which could moreover have been 
relieved over and over again with men and ammunition 
when necessary. 

Now there is little doubt that most of the seventy-three 
sea forts and sea batteries of the United Kingdom to 
which we have drawn attention, as well as those supple- 
mentary works which have been recently erected or 
planned, more especially some of 12-pounder quick- 
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shields for the protection of the gun detachme 
most judiciously placed, and that ti, would sean 
inestimable boon for the prevention of successfy] raid 
by small squadrons of war vessels or flotillas of torpedo 
boats in the event of war. But it is the old story over 
and over again. Nothing appertaining to the War 
Department is ever complete. To descend into par. 
ticulars, only for once. Go to the new gun emplace. 
ments which have been erected upon the summit of the 
downs overlooking the Needles and the Needles batter 
at an elevation of 560ft. — one of the most important 
positions, and with the highest command of any batter 
in the fortress of Portsmouth—arranged for two hiays 
howitzers. It has been ready for its armament for the 
last two years, but there are no guns. Hr wno disco 
omnes. In another 6in. breech-loading battery, the 
position of which shall be nameless, we find the guns 
dismounted, special shields having been ordered but not 
supplied. At Devonport, Portland, the Clyde, and many 
other places the same state of incompleteness is evident 
and nA the new batteries happen to be complete, the 
guns are never fired. Year after year the militia and 
volunteer artillery come out to practice with guns which 
“might have been young some forty years ago,” whilst 
the modern mountings and weapons remain under water. 
proof covers. Yetit is upon the militia and volunteey 
artillery that the country depends principally for the 
manning of its coast batteries in the event of war. 

Every fort and battery should be completed forthwith, 
If the guns cannot be made in the Arsenal, put them 
out to the trade, and give premiums for rapidity of con. 
struction. Discountenance the principle of perpetual 
alteration, and uphold rather the principle of keeping 
every battery—whatever its composition may be—in 
thoroughly going condition. Train gunners with the 
very latest weapons, and give them plenty of practice 
ammunition. If the guns wear out, supply new ones, 
Refusing to carry on practice because of its effect upon 
the guns is childish. Everything points to-day to the 
urgent necessity of readiness. The emergency may 
arrive at any moment. 


THE VALUE OF ENGINEERING RESEARCH. 


Ir is not an uncommon thing for some engineers to 
decry scientific research in engineering as being a waste 
of time and an altogether superfluous and unnecessary 
thing. They have a good deal of justification, but 
it must be remembered that there is research and re- 
search. There are many people who cannot be brought to 
recognise the value of any kind of work, unless they can 
see it at once yield some result of a distinctly useful and 
tangible form. Let a man build a good boiler and he will 
have earned the hearty and unreserved approval of men 
of this type ; but let the same man spend time and money 
in carefully investigating some important point bearing 
upon the strength properties of the steel of which the 
boiler is to be built, and his work will very possibly be 
regarded by them as nothing more or less than useless, 
That criticism of such a kind is not altogether fair will be 
admitted by the great majority of our ers; itis like that 
bestowed on edacation by those who do not appreciate it. 
Engineering is not an exact science in the same sense 
that mathematics is. If the properties of materials as to 
strength, expansion by heat, and so forth, and the 
phenomena of engineering generally, were always to be 
absolutely relied upon when they had once been deter- 
mined; if the conditions under which structures were 
builé and machinery worked were always the same; if 
there were no such things as wear and tear, friction, and 
deterioration, engineering might be regarded as a fairly 
exact science, and there would be no necessity for further 
experimental work to be done when once the above-men- 
tioned conditions had been determined. But, as everyone 
knows only too well, this is not by any means the case. 
Many of the conditions are so variable, and the problems 
so intricate and abstruse, that it is only by careful and 
detailed experiment that the necessary knowledge can 
be obtained. 

In the early days of engineering everything was done by 
trial and error. Ifa new structure had to be built, it was 
generally designed so as to be as similar as possible to 
one which had been already made and found satisfactory. 
If a failure occurred it was repaired, and future engineers, 
before planning the same kind of structure, were able to 
profit by the dearly bought experience of their unfor- 
tunate predecessor. It is in this way, by repeated 
trials and failures, that the science of engineering has 
gradually developed, each succeeding generation being in a 
more fortunate position than its predecessors in having a 
greater quantity of data upon which to base its calculations. 
But, as time hasgoneon and the scope of the engineer's work 
has widened and opened out, a necessity has gradually 
arisen for a more exact knowledge of much of the pheno- 
mena of engineering. both from an experimental and mathe- 
matical point of view. Of these two the second has become 
fairly complete, and most of the purely mathematical and 
mechanical points are now pretty fully known. The 
experimental side has also been very generously dealt 
with, but from the fact of engineering being a pro- 
gressive and expanding science, there is always an abund- 
ance of new work for the experimenter to do. 

From actual structures and machines themselves 
forming huge experiments for the guidance of later engi- 
neers, there has gradually grown up alongside the mathe- 
matical work a more or less complete system of testing 
in detail, which is not only useful and neceseary in pro- 
viding information for the identical cases for which 13 
is carried out, but also in laying up a most valuable 
store of data which may be put to use over and over 
again. In addition to this, the storehouse of engi- 
neering knowledge is being a all times supplied with 
contributions from what may be called the research 
side of engineering; that is, experimental work which 
is carried out, not necessarily in connection with any 
particular structure or piece of machinery, but in quite 
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an independent way, and purely in the interests of 
scientific research. It is this research work whose im- 











Oor. 15, 1897 





THE ENGINEER 








eo 
ugh in reality very great indeed, is apt to 
portance, altho it is cal wax one feels the want of 
” ovinformation upon some special point of importance, 
* e comes to make a search among all the available 
ner of information, that the value of this kind of work 
m” vised. 
: evot unfamiliar example. An overhead conductor 
; ole erected in connection with an electric tramway ; 
th ene ductor is, say, of copper, and is carried by 
~ orts placed at certain distances apart. The lengths 
ry conductor between the supporting posts must be 
: tched as tightly as possible, but a certain amount of 
pare unavoidable. Now, if this conductor is erected in 
veg weather, when it is at its maximum length and drawn 
that its tension produces the maximum safe 


0 a in the metal, then the probability is that in 
the colder part of the winter, when the temperature of the 


conductor will have fallen many degrees, its length will 
be diminished and the stress enormously increased, so 
that the stress will now be dangerously near, or have 
actually passed beyond, the safe limit, and fracture along 
with its attendant evils may possibly take place. In 
ver that this resulé may not follow, a certain minimum 
a should be allowed, and it is quite possible to deter- 
pe this. In finding the necessary amount of sag to be 
allowed under given conditions, it is absolutely necessary 
that both the strength properties of the conductor and its 
expansive properties should be fully known; the former 
of these can be obtained in the usual way, from tensile 
tests made at the time of manufacture of the particular 
metal in question—and it is absolutely necessary to do 
this unless the properties of this metal are well known 
beforehand; but with the coefficient of expansion the 
case is different. To determine the coefficient of expan- 
sion of a metal with any degree of accuracy involves 
experiments requiring time, care, and special apparatus, 
and, in addition to this, a very large measure of technical 
ckill and experience in carrying out such work ; and it is 
to the published records of experiments such as this that 
an engineer requiring the special information would 
naturally at once refer. This is only a solitary instance 
of many cases which are constantly occurring in practice, 
where an engineer finds it incumbent upon him to 
refer to results which have been obtained at the expense 
of much patient labour and thought. 

Every year that passes marks an advance in the scien- 
tific treatment of engineering matters; entirely new 
departures are made in construction, materials, and prin- 
ciples employed; and this being so, the necessity and 
utility of the many thorough and careful investigations 
into scientific phenomena bearing upon engineering and 
upon the properties of materials, which are at the present 
moment and have been in the past constantly made 
and published, are becoming more and more appa- 
rent. Many an engineer, who is ready to decry the 
value of such work, is only too glad to be able 
to refer to one of the many pocket-books of 
engineering formule and tables for some of his data, 
very probably forgetting that every figure in the book 
has been obtained and placed there at the cost of a con- 
siderable amount of ,mental labour and manual skill 
expended in the seclusion of the laboratories of the experi- 
menters, and given freely to the engineering world. We 
might quote hundreds of instances of valuable researches 
undertaken and carried out in this way. Their value 
does not always at once become apparent, and in many 
cases years have to elapse before they come to be put to 
any practical use. Prominent among such cases might be 
quoted the life work of Joule and Hirn, that of Wohler, 
Bauschinger, Donkin, Willans, Froude, and many 
others, 

Much of the value of engineering research work is 
enhanced now-a-days by the great facilities which are 
afforded by various engineering and shipbuilding associa- 
tions for the publication of the best of the papers giving 
the results of experimental work; and this is especially 
true of the Institution of Civil Engineers, which is not 
only very ready to consider contributions to the ‘ Pro- 
ceedings” from its own members and from engineers 
outside its own body, and publish the accepted papers 
ina compact and readable form, but goes a step 
farther than this in preparing a list of carefully-selected 
subjects which appear to demand further investigation 
and research, and in this way direct the efforts of those 
who desire to perform original work in the right direc- 
tion. Much more might well be done inthe same direction 
by other societies, so that research work, much of which 
is useless or redundant, might be brought to the highest 
state of efficiency. Itis a thousand pities that, in addition 
to all the really useful work that is being done, the time 
and the money spent every year in carrying out absolutely 
useless and often silly experimental work should be as 
great as it is; and this for want of a little careful organi- 
sation and direction. 
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NEW TUNNEL PROJECTS IN SWITZERLAND. 


THE constant diversion of the carrying trade from the 
French railways to the Central European lines has for some 
years past been causing a good deal of uneasiness among 
Cur neighbours across the Channel; and their fear of a still 
farther diminishing traffic is not lessened by the proposal— 
Sin in a fair way of being carried out—to construct the 

implon Tunnel. The financial difficulties that were raised 

y the Italian Government against the execution of this 
Work have now been overcome, and the undertaking is to be 
S in hand shortly. With a view to counteracting the 
?, uence of the Simplon Tannel upon the Gallic trade, the 
on Chamber of Commerce at Geneva is trying to induce 

® Government to sanction the putting of the Mediterranean 
ports into more direct communication with the Swiss rail- 
a It says that the Gothard Tunnel is resulting in a 
rt France of 40,000,000f. a year, and it is estimated 
a, similar falling off in French traffic will take place on 

@ termination of the Simplon undertaking. Up to the 
ar Marseilles has had a monopoly of the traffic with the 
The of Switzerland, notably in the importation of cereals. 

© distance between Marseilles and Lausanne, however, is 





539 kilometres. By the opening of the Simplon Tunnel 
Lausanne will be put into direct communication with Genoa 
by a line of only 419 kilometres; and it is evident that the 
Swiss importers will prefer to economise time and money by 
utilising the Italian route, instead of having their merchan- 
dise brought through Marseilles, According to the French 
Chamber of Commerce at Geneva, the great Mediterranean 
port is thus threatened with ruin. In order toavoid such an 
unfortunate result, it is proposed to drive a tunnel through 
the Faucille, which carries the road from Moritz to Geneva 
at a height of 1323 metres above the sea level. The line 
connecting these two places would have a length of 48 kilo- 
metres, of which 7330 metres would be tunnel and 1845 
metres viaduct. This line would join the local railway, which 
passes by way of Saint-Laurent-du-Jura and Champagnolle 
to Dole, where it would connect with the main line from 
Pontarlier. According to the Chamber of Commerce at 
Geneva, the total cost of the undertaking would be about 
70,000,000f., and it believes that this money would be well 
spent, in view of the fact that the project would not only 
facilitate intercourse with Switzerland, but would reduce by 
200 kilometres the distance between Antwerp and Mar- 
seilles, and would put the Mediterranean port in more rapid 
communication with the valleys of the Rhine, the Escaut, 
and the Meuse. The proposal has been warmly received by 
the Conseil-Général of the Vosges; and at the last meeting, 
which was held under the presidency of M. Henri Boucher, 
the Minister of Commerce, it was resolved to assist in every 
possible way the project for cutting a tunnel through the 
Col de la Faucille. It is probable that the French Govern- 
ment will be asked before long to sanction the carrying out 
of this important undertaking. 


TRANSATLANTIC TRADE IMPROVEMENT. 


IxpicaTions of trade improvement across the Atlantic 
continue to accumulate. Attention has of late been directed 
to the reports from Cleveland that the old steel pool has been 
reorganised, and that orders have been _— to the selling 
agents of the several companies comprised in the pool to 
advance the price of heavy steel rails from 20 dols. to 22 dols. 
per ton. The latest information is to the effect that although 
details lack confirmation, yet that the reports possess some 
basis of truth, and that there is every likelihood that the 
price of steel for 1898 will show an advance from this year’s 
quotation. The newest pool is one in glass, and has recently 
been formed at Pittsburgh. Hitherto there have been two 
coalitions of glass manufacturers, one stationed at Muncie, 
Indiana, and the other at Pittsburgh ; the one being known as 
the Western Glass Company, and the other as the Pittsburgh 
Glass Company. The capital of the new amalgamation, 
whose headquarters will be at Pittsburgh, is said to be 
80,000,000 dols., and the organisation will practically include 
all the large companies, with the object of controlling the 
prices and output of decorative and window-glass. It will be 
interesting to watch whether this latest pool, like so many of 
its predecessors in various trades, will fall to pieces through 
internal dissensions. The iron and steel trades in the western 
manufacturing centres have in certain cases become so active 
that some of the works have received all the orders they can 
attend to, and are thus unable to accept further business for 
want of capacity to supply the material within the requisite 
time limits. Whether judged by the bank clearings, by a 
decrease in failures of about 30 per cent. compared with the 
corresponding period of last year, or by the enormous exports 
of grain, business in the States appears to be moving steadily 
in the direction of improvement, and we need hardly point 
out that such a state of things is full of promise for the 
engineering and iron and steel and general metallurgical 
trades of our own country. 


GERMANY AND THE PARIS EXHIBITION, 


Der VaTERLAND has a way of looking after the welfare of 
its children that is worthy of respect. In this country the 
children do not hang on to the apron-strings, and rather 
resent, if anything, the suggestion that they should. 
Perhaps they are not always wise in doing so, and the 
example of the ubiquitous Teuton would probably be followed 
with advantage in many cases. Such an one is before us. 
The Germans are taking the keenest interest in the approach- 
ing great Exhibition at Paris, and with a view to increasing 
the reputation of German manufacturers, a Commissioner 
General, Dr. Richter, has been appointed by the Government 
to do his utmost to aid the exhibitors. Dr. Richter has 
travelled all through Germany, and has personally inter- 
viewed and advised the exhibitors, and has lectured many 
times before economic societies. Furthermore, the Minister 
of the Interior has formed a special jury, the duty of which 
shall be to examine all goods before they leave Germany, and 
to reject any which are not deemed to represent the highest 
class German work, so that nothing but of the very best 
shall appear in the Exhibition. Poor commissioners! If they 
intend to quit themselves like men, it will be a case of coats 
off, unless German produce, as we know it in this country, is 
a far different thing from what it is at home. Nevertheless, 
the example is one which the English Commission would do 
well to follow. 


ZULULAND COALFIELDS. 


Tur Acting Commissioner of Mines, Mr. J. Jervis Garrard, 
recently wrote :—‘‘I have no hesitation in saying that the 
question of & coaling station in Zululand is one of the most 
important projects to be undertaken in South Africa, and 
one which should, in my opinion, be encouraged to the 
utmost extent.’”’ Several coalfields have already been dis- 
covered. The most important of these are those of St. 
Lucia and N’Tambanana, their position near the coast 
giving them, of course, an advantage over those lying inland. 
The former of these fields is situated about 170 miles from 
Durban, the latter only about 130 miles. A railway joining 
Durban and St. Lucia is under consideration, so that, in 
spite of its greater proximity, N’Tambanana would have 
practically no advantage, unless the lagoon at the mouth of 
the Umblatuzi can be used as suggested, as a harbour for 
lighters, from whence the coal in suitable seasons could be 
towed to Durban. It is thought, however, that greater 
advantage would accrue from the construction of an entirely 
new and independent coaling station at the mouth of the 
Umblatuzi, not only because it has splendid natural advan- 
tages, but because coal exists actually on the coast in its 
vicinity. It is important, says the Acting Commissioner, 
that a proper inspection of the coal seam should be made, 
with a view to finding if any of itis up to Admiralty require- 
ments, or whether a proper blending would produce suitable 
coal. In any case, the field, considering its position and the 
cheapness of Zulu labour, should be one of the most profitable 
in Africa, 





HARBOURS AND WATERWAYS. 


Dover harbour.—It has at last been fiaally decided to pro- 
ceed with the works for the construction of a national 
harbour at Dover, and it is expected that £200,000 will be 
spent this year, the total estimate being now put at £3,500,000, 
and the time for completion ten years. The plans which 
have been adopted follow in the main the recommendations 
of the Commission of 1844, and have been settled after a 
survey made by Messrs. Coode, Son, and Matthews, and 
gprs by a Committee composed of the representatives of 
the Admiralty, the War-office, and the Board of Trade. 
The Commission of 1844 placed the probable estimate at 
£2,600,600. The present scheme provides for an outer harbour 
of 610 acres, giving about fifty more acres outside the five- 
fathom line than was proposed in 1844. The Admiralty Pier 
is to be extended, another pier is to be run out starting from 
a point eastward of the Castle, and the two are to be con- 
nected by a mole with openings at each end. The new 
harbour will not in any way interfere with the commercial 
harbour and the works being carried out for the use of the . 
cross-Channel steamers and the railway piers, which are now 
nearly completed, and which will lie within the national 
harbour, and be protected by it. Tenders are being invited 
by the Admiralty for the construction of the works, the plans 
and specification being completed and approved. 

Bristol.__Oa the other side of the Atlantic the Canadian 
Government are making great efforts to secure the transport 
trade for Canadian waters. It is rightly claimed that the 
St. Lawrence is the proper outlet for trade between England 
and America, but, as has been recently pointed out by 
Sir W. Laurier, nine-tenths of the traffic goes by Boston, 
New York, and other American harbours. By the construc- 
tion of the new Sault St. Marie Canal, on Canadian territory, 
and the contemplated improvement of the water-way through 
the Great Lakes, the Canadian Government show that 
they are now fully alive to the advantage to be derived by the 
conveyance of Canadian produce through Canadian territory. 
On this side of the Atlantic the harbour authorities at 
Bristol are showing equal energy in endeavouring to secure a 
larger amount of American traffic than has hitherto found 
its way to their port. About a year ago, when Messrs. Elder, 
Dempster, and Co., took over the Dominion line, they 
expressed their willingness to make Bristol the port of 
discharge, provided the Corporation would provide the 
necessary accommodation, not only for the vessels then in 
use, but also for others of such a sizs as would enable them 
to compete successfully with other firms. Since then a large 
amount of money has been expended at Avonmouth in pro- 
viding additional wharf and cold storage accommodation, and, 
as recently recorded, the available length of the lock is to be 
increased by means of a caisson, so as to take vessels 460ft. in 
length, and capable of carrying 12,000 tons. Already the 
Montcalm, carrying 8000 tons, has discharged two cargoes at 
Avonmouth, the time occupied in discharging, and the pro- 
vision for dealing with the cargo, being satisfactory and 
efficient ; and recently there has been launched on the Tees 
for the same trade the Montrose, having a carrying capacity 
of 12,000 tons, and capable of carrying 1060 head of cattle, 
her length being 461ft., and beam 52ft. Elated by the 
prospect of this trade, which is estimated to produce a revenue 
of £30,000 a year, the Bristolians memorialised the Corpora- 
tion, who are the owners of the docks, at once to proceed with 
further dock accommodation to meet the growing trade, and 
at a special meeting of the council, called for the purpose at 
the end of September, a resolution was carried by a large 
majority calling on the Dock Committee at once to make 
the necessary arrangements for promoting a Bill for this 
purpose in the next session of Parliament. This resolution 
was carried,in spite of the advice of the chairman and 
members of the committee. It was pointed out by the more 
cautious members of the council that when the improvements 
now in operation at the Avonmouth Dock are completed, the 
dock will be capable of receiving and dealing with the largest 
vessels trading with Canada, and will be sufficient for a con- 
siderable further development of trade; that already the 
Corporation have been committed to an expenditure onimprove- 
ments in the portandriveramounting toabout half a million of 
money ; that before any scheme could be matured negotia- 
tions must be entered into with the various railway 
companies, greater difficulties having to be overcome in 
this respect than existed when the scheme for the construc- 
tion of anewdockat Avonmouth—promoted in 1892—was aban- 
doned ; also that the matter was further complicated by the re- 
cent extension of the municipal boundary, which was not yet 
in a sufficiently completed state to allow of the extended area 
taking part in the poll of the inhabitants required by parlia- 
mentary procedure ; and as the scheme, which was estimated 
to cost 14 millions, would involve a rate of about 10d. in the 
pound, if the expected trade was not developed it would 
manifestly be unfair not to give the extended part of the 
borough an opportunity of having a voice in the 
matter. On all these grounds the chairman of the 
Dock Committee in vain strongly urged a more cautious 
course, and advised that the matter should be postponed 
until sufficient time had been given to prepare a properly 
matured scheme, and complete satisfactory negotiations with 
the Great Western and Midland Railway Companies as to 
the conveyance of the traffic from the proposed new dock. 
However, obeying the order of the Corporation, the Dock 
Committee have since presented a report, with plans of the 
proposed new dock at Avonmouth, being practically the 
same as those submitted in 1894. Itis proposed to place the 
dock to the north of the present dock on Dunha)! Island, 
the lock pointing westward. The size of the dock is to bs 
forty acres, with a depth of 30ft., and entrance lock from the 
channel 850f6. long; a graving dock, 810ft. long; and there 
is also to ba constructed a pier 2500ft. long, at which vessels 
drawing 16ft. can land or discharge at low water. These 
works will involve the diversion of the Bristol Port and Pier 
Railway, and removal of the Avonmouth station, and part of 
the Severn Junction Railway; also the removal of the 
Trinity Lighthouse and the purchase of land for the sub- 
stituted railways and lighthouse. The approximate estimate 
of cost of the works is £1,538 000, 








GLascow INTERNATIONAL EXHIBITION OF 1901.—The committee 
which has charge at present of the proposed Interaational Ex- 
hibition in Glasgow in 1901 met on the 5th inst., when the 
gratifying announcement was made that guarantees, in sums 
ranging from £250 to £5000, had been received to the amount 
of £130,000. The sum aimed at is £500,000. At the eorrespond- 
ing meeting held in connection with the Exhibition of 1883 the 
amount then intimated was £60,000, or less than half the sum 
guaranteed on the present occasion. A further meeting of the 
guarantors and others interested in the proposed Exhibition is 
to take place on the 20th inst, 
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ONE HUNDRED-TON TESTING MACHINE 


MESSRS. J. BUCKTON AND CO., LEEDS, ENGINEERY 
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100-TON TESTING MACHINE. 


THe fine machine illustrated above was made by 
Messrs. J. Buckton and Co., of Leeds, for the Dowlais- 
Cardiff Works, where it is now in use. It is constructed 
under the Buckton and Wicksteed’s patent, and is actuated | 
throughout by hydraulic pressure brought from the works’ | 
accumulator. The straining piston will put on a pull up to 
100 tons at any desired speed, the speed being regulated by a | 
hand lever on the hydraulic valve. Another valve admits 
the hydraulic pressure to a horizontal ram which actuates 
the travelling poise weight, which can be advanced along the 
steelyard at any desired speed by regulating the hydraulic 
valve. The result of this arrangement is that strong samples | 
of plates up to 3in. area in cross-section can be tested with 
perfect accuracy as to their ultimate strength and total | 
extension at the rate of sixty pieces per hour, and a record | 
has been reached with lighter pieces of 120in the hour. The | 
gear which transmits the power from the horizontal hydraulic | 
ram to the poise weight is so connected to the poise as to apply | 
the force strictly in a horizontal direction, and to be incapable | 
of supporting any part of the poise weight, or influencing in | 
any way the sensibility in the oscillations of the steelyard. | 
The machine is extremely massive, and the principle which | 
enables such rapid testing to be delicately conducted is that | 
of employing a very heavy poise weight with a very low | 
velocity of oscillation. The steelyard is of the double-armed 
type, invented by Mr. Wicksteed. The poise weight when at 
zero is at the end of the negative arm. In this position it is 
balancing an equal weight on the long arm or positive end of 
the steelyard, the result being that with a 30-cwt. travelling 
poise a total weight of three tons is utilised in measuring 
the strength of the sample, and the velocity ratio between 
the end of the steelyard and the testing shackle is only 33 
to 1. The accuracy of the machine is guaranteed to 1 in 
5000, and although the steelyard and poise weigh together 
about four tons, yet they offer such small inertia resistance 
that the strength of sewing cotton can be measured on this 
machine with as much accuracy as with dust shot in a scale | 
pan. The arrangements for returning the poise weight and 
the straining piston will be readily understood from the 
illustration. 








RaNGOON SEWERAGE.—The official report on the working of the | 
Rangoon Municipality for the year 1896-7 says:—‘‘The Shone 
system in Rangoon has_ now been work for years. It 
has stood the test of time, and has withstood criticism, 
both interested and disinterested. Its benefit to Rangoon is 
incalculable, and can only be appreciated by those who lived in | 
the town prior to 1890, and had to submit to the foul nuisances | 
which then abounded in every street, and who had in the hottest 
night to keep every window closed, or allow their houses to be | 
rendered almost uninhabitable by the awfal stench from passing | 
night carts. The committee of 1886, with a much smaller revenue | 
than is now available, showed considerable courage in embarking 
upon an —— of 30 lakhs for a drainage scheme on a | 
system which, until then, had not been tried on so large a scale ; | 
but the result has been a complete justification of the course the | 
committee then took, and the inhabit: of Z owe a debt | 
of gratitude to those who, in spite of considerable opposition, gave | 
Rangoon a drainage scheme on a system that by its satisfactory | 
working has proved a complete boon.” | 


INTERNATIONAL CONGRESS ON NaviGcATION.—An International | 
Congress on Navigation will be held in Brussels during the second | 
fortnight of next July. It will deal with both maritime and | 
internal navigation, and may be considered as the continuation of | 
the Congresses already held in various cities, in Belgium, France, | 
Germany, and England. It will be held under the patronage of | 
the King of the Belgians, and under the honorary presidency of the | 
Ministers of Agriculture and Pablic Works, Finance, and Foreign | 
Affairs, The work of the Congress wi!l be divided into five | 
sections, dealing with the canalisation of rivers, canals for internal | 
navigation, maritime canals, sea ports, and monetary questions. | 
As at other Congresses, the nature of the proceedings will consist | 
in the reading and discussion cf papers, the examination of | 
maps, plans, and models, and excursions to places of interest in | 
Belgium. The papers will be printed in the language in which | 
they are written, and also in French. They must be sent into 
the Committees by March 1st, 1898, at the latest. All particulars 





are to be obtained from M. Dufourny, Secrétaire Général du | 
Septitme Congré: International de Navigation, Rae de Louvain, 
38, Bruxelles, 





| valve being closed, as shown in the illustration, a reduction of , 
pressure on the reduced side will cause the spring gradually 
to force up the piston along with a circular disc at- | 
tached to it, causing it to open successively a number of | 


“ MULTIPLEX” REDUCING VALVE. 


Numerovs devices have been introduced for overcoming 
the defects in the ordinary type of reducing valve, but 
hitherto with no really complete success. The equilibrium 
valves usually employed in the reducing valve have the dis- 
advantage that they cannot be maintained perfectly steam- 
tight. The result has been that an accumulation of pressure | 
is liable to arise on the reduced side in the closed position of 
the valve, and this will occur whenever a leakage of steam 
past the valve exceeds the consumption of steam on the 
reduced side. To overcome this defect Messrs. Schaffer and 
Budenberg, of Manchester, have for some time past been 
engaged in perfecting an altogether new type of valve, and 
after various modifications of their first design, are now 
introducing what they have termed their “ Multiplex” 
reducing valve, of which we give a couple of illustrations, 
and the novel feature of which consists in the use of a 
simple back-pressure valve in place of an equilibrium valve. 

This valve, it is claimed, can be made and maintained per- 
fectly steam-tight without any difficulty, since the full force of 
the high-pressure steam rests upon the valve in its closed 
position. Referring to our illustration, Fig. 2, high-pressure 
steam enters the valve in the direction of the arrow. This 
pressure on the reduced side of the valve acts upon the 
piston, and is balanced by a spiral spring, the space beneath 
the piston being in cornection with the atmosphere. The 





Fig. 1 


in place of aspiral spring. This type is, 
| for cases where the reduced pressure does not exceed 30 Ib., a8 
| for higher reduced pressure t! 
become impracticable. It may be adde 


small back-pressure valves arranged in the central portion 
of the main valve. The large valve is thus relieved of 
pressure, and is opened in turn by the piston disc. The 
successive opening of the small back-pressure valves 
is accomplished by constructing these with guide 





Fig. 2 


stems of different lengths. The force exerted by the 
piston in consequence of a small reduction of pressure 


| on the reduced side is sufficient to open one of the small back- 


pressure valves at a time, but each valve after it has been 
opened offers practically no further resist- 
ance to the progress of the piston, and 
therefore all the small valves are easily 
opened. As soon as the small valves 
are all open, the Jarge back-pressuré 
valve is entirely relieved of pressure, 
and a small force exerted by the piston 
suffices to open this valve also. @ 
reduction of pressure can be regulated by 
varying the tension of the spring, and 
this is effected by adjusting the small 
hand wheel shown at the bottom of the 
valve. Our illustration—Fig. 1—repre- 
sents an outside view of the same type 
of valve arranged with a weighted lever 
however, only suitab’e 


e heavier weights required would 
that these valves 
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LOCOMOTIVE FOR CHINESE RAILWAYS 








are fitted with a separate stop valve by which the pressure 
can be shut off altogether. 








AMERICAN LOCOMOTIVES FOR THE IMPERIAL 
CHINESE RAILWAYS. 


Turex tank engines for passenger service on the Imperial 
Chinese Railway have been built for the Sung-Wu Railway 
Company by the Brooks Locomotive Works, of Dunkirk, 
U.S.A., and one of these engines is illustrated herewith. It 
is a four-coupled engine, with a single pair of leading and 
trailing wheels, the axle boxes of these latter wheels being 
carried in radial guides. The tanks are at the sides of the 
fire-box, and there is a small coal bunker behind the cab, 
which is of steel plate and is entirely enclosed. The fire-box 
is of copper plates jin. thick, except that the tube sheet is 
tin. thick, and the crown sheet is supported by crown bars. 
The tubes are of charcoal iron. The air pump for the 
Westinghouse automatic train brake will be noticed on the 
front end of the tank, and the driving wheels are fitted 
with a brake operated by air or by hand. The fuel is 
bituminous coal. The boiler is of the ‘“‘ wagon-top”’ style, 
with the dome mounted on the wagon top over the fire-box. 
The leading dimensions of the engine are as follows :— 


Cylinders... 2s co cc se oe se oe cc cs 26m. by SMa. 
Driving wheels .. -- .. oo ee oo) 
Leading and trailing wheels -. 8ft. 6in. 
Driving wheel base... =... «. «. « +e o- Tht Gin. 

Sees Wneel Unew 2. 4. ce 0s ce ce ce ce SM 

ES CNT ae seas ee en. ae . 4ft. 

Boiler pressure oa ar ae a eee 
I ca ek edi. au). ta, Det. oe.. ae on Ce 
ar ae ae ae ae eee 

Tubes, length .. es os 11ft. 1y,in. 
Fire-box .. .. 64ft. by 29ft. 
Fire-box, depth 5} and 3$ft. 
Grate surface... .. .. 18 square ft. 
Heating surface, tubes een +e «+ «+ 957 square ft. 
Heating surface, fire-box .. .. .. .. .. .. %4 square ft. 
Heating surface, total.. .. .. .. .. «. «. 1051 square ft, 
Waterintanks .. .. .. .. -. ss «+ es 1820 gallons. 
COOreN OMEINUR ) “o5 ou wc Ss 48” ce ce, co SEES 
Weight of driving wheels .. .. .. .. .. .. 59,000 Ib. 
Weight on leading and trailing wheels.. .. .. 53,800 Ib. 
SELON ck. Se. wa de (oe. 50) anos, 0 . SRO 








LETTERS TO THE EDITOR. 
(We do not hold onion. sone, A the opinions of our | 





SANITATION IN EXCELSIS, 


Sin,—Referring to your recent article—ecee page 325, October Ist 
—on the eccentricities of our local bodies in dealing with the 
Sanitary Acts, &c., I give you a sketch of a building in ons of the 

best” thoroughfares of London. 

A North-country firm being in treaty for the premises, I was 
asked to report on the drainage. I proceeded to test with smoke, 
and while so doing looked through the premises, There are four 
Upper floors, ground floor, and baeement, the two upper ones being 
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pry ‘‘ business and residential,” the first and second as ‘‘ busi- 
pe ground floor and basement as ‘‘ business,” The first- 
. ogg occupied by men, the second ladies, and the third, 
ba a RG ladies, men, ‘and packers, There is only one w.c., viz., | 
th on the ground floor, for the whole—over space C—of which A is | 
ma Pipe and vent. 
on this, I went to see the people who did the work as late as | 
nary last, and who said it was done strictly to the sanitary | 
a rs orders, and they could not say definitely if there was 
*ny syphon on thedrain, I then went and fortunately found the 
rie who told me he did not know “‘if there was a syphon.” 
Was done was that a w.c, in basement, in the dark under | 
tt abolished ; aw.c. of the type ‘not letting the soil fall 
tip; «Agee but on to the earthenware, ‘ the outgo having a 
was die earthenware to lead and putty.” The rain-water pi 
pipe tanta and made to discharge over an open gully, the 
ing all the wastes from the upper floors, also sinks, lava 











tories, and bath, &«. A manhole was constructed, and the draia 
oniy touched from F to F. Probably the inspector was interested 
in the rear drain E, said to come from the adjoining premises, 
making it in all combined, and the portion from E to sewer, a 
sewer, as held to be so, and the authorities liable for same. The 
smoke leaked out into the basement, and from the putty joint of 
w.c. It will be noted there is no inlet to promote ventilation ; 
therefore the drain was bottled up, and under pressure from every 
flush from the w.c. 

I obtained permission from the builder to open the ground ; and 
on taking up the bricks in the vault, a brick fell through into the 
sewer, only a few inches from the surface to the crown, and pro- 
bably only one brick or half a brick thick. The smell emitted, 
being very bad, it had to be covered. A stone was found over an 
upright pipe from the trap at H. Oa opening to test with water, 
the last an of pipe was l}in, from the trap, and in the trap 
and drain was a quantity of fat and water, On ing with water 
it was impossible to fill the drain ; but the water almost at once 
leaked out all around the drain. 

In 1891 a new Act was introduced for London, and this is the 
way it is treated. 

References to illustration are as follows :—A, soil pipe and vent ; 
B, open gully and rain-water and wastes pipe; C, space, pro- 
bably gully is used as a urinal; D, inspection manhole; E, drain 
from other premises; F F, new work in January, 1897; G, 6in. 
drain; H, interceptor syphon ; I, gully; J, cistern. 

Frs, Borrina. 

272, Elgin-avenue, Maida Vale, W., O2tober 11th. 


Sir,—Referring to your editorial a few weeks since, re sanitary 
requirements, and re drainage of houses, I beg fally to confirm 
your remarks, and would like to point out that you might have 
gone much further. You say that if a householder wishes to make 
any alteration or improvement, the sanitary inspector can call on 
the owner to reconstruct the drainage, as the public may not be 
aware that without there being the slightest defect in the drain- 
age, other than that it is not up to the sani inspector’s require- 
ments, irrespective of its proved efficiency. To give you a case in 
point, an estate within two miles of your office was entirely rebuilt 
twenty-five years since, roads laid out, and newly drained, and the 
—— erected under a special surveyor ; the drains were well 
laid and bedded in clay, and have proved most satisfactory. No 
stoppages have occurred, except where some improper substance has 
been allowed to get into the drain—generally flannels, scrub brushes, 


| bair, wood, or something that would not pass away or clear the trap, 


About four years since an order was made to disconnect sink, waste, 
and rain-water pipes, and make them discharge over gullies. This 
was done at the back, but I objected to altering the front, as the 
stack pipes were in such a position that no harm could happen 


| from any gas that might rise, and the front gullies would be 


directly exposed to the sun for a greater part of the day—the 
houses face nearly due south. I attended before a committee, and 
this order was not enforced. Last year a ——e at 
one house. The drain was cleared through and left in perfect 
order, and shortly after I was served with notice to reconstruct 
the entire drain in concrete and cement joints to pipes, and the 
usual long string of requirements. I may say that where this pipe 
went through the houses it was 4ft. to 5ft. under ground, and in 
the yard and through the wash-house was covered with about Gin. 
of concrete. Orders were also made on five other houses for the 


| same work, although there was not the slightest pretence for saying 


they were defective. The drains were by a sanitary expert 
—rocket test—and no defect could be found ; and the drains were 
then tested by the inspector with water pressure, and the clay, 
cf course, forced out of the lower joints, close to where the ground 
had been opened. I would point out the unfairness of the pro- 
cedure. In any other business matter with which I have been 
connected, if it has been necessary to hold a survey or inspection, 
both sides have had notice to attend. Here an inspector applies 
a test that he may or may not know will be destructive to the 
drain, and then reports it defective, not saying where or from 
what cause, the other side being in perfect ignorance of what has 


| been done, At the present time there is an appsal before the 
| London County Council on an exactly similar matter, and although 
2 | this is specially provided for in the Act, the local authority can 

carry on a system of what can only be described as bullying, in 
| serving notices that the work is to be done in a specifi i 


time— 
fourteen days—under threat of police-court proceedings. During 


| the summer I have had constant complaints of the smell from the 


traps now fitted under front stack pipes. They seem to evaporate 


| in about twenty-four hours under a hot sun, or so much so as to 


allow the smell to pass. WESTERN, 


London, Ostober 11th. 





THE CHANCES OF THE FOREIGN ENGINEER IN JAPAN. 


Sir,—Having read your article on the above subject in your 
issue of Jaly 23rd, 1897, I am glad to take this opportunity of 
endorsing the statements therein contained. It has too frequently 
come under my observation as one of her Majesty’s servants here, 
to whom eg mong applications are addressed on the subject of 
employment here, that an impression prevails that British engi- 
neers stand a good chance of remunerative employment in this 
country. These applications reach me from all parts of the world, 
more particularly from South Africa and Australia, and are 
evidently based upon an entire misapprehension. Asa matter of 
fact Japan is the last place in the world to which engineers in 
search of employment ought to come, unless such men can secure 


‘ appointments for at least three years, with an adequate salary in 


sterling, and the guarantee of return passage being paid on the 
expiration of the contract. 

very mail brings me a number of letters from men labouring 
under the mistaken idea that Japan is the ‘“‘ Klondyke” of the 
engineer in search of an easy and lucrative position. As a matter 
of fact the Japanese are by degrees aheladies their foreign 
employés in favour of their own people. One of the most trust- 
worthy British engineers in Japan has just informed me that 
during the last seven years he cannot r ber a single inst 
of an engineering position worth having being obtainable by anyone 
but a Japanese, 

The above remarks, which refer to the educated engineer, apply 
with equal force to the skilled labour in this industry. There is no 
prospect whatever of fitters, moulders, pattern makers, smiths, or 
machine hands finding employment in Japan. 

I beg to enclose my card, and remaia, &: &-., 

ONE OF HER MaJesty’s OFFICIALS, 

Tokio Club, September 6th. 








THE STRIKE AND LOCK-OUT, 


Sir,—I was pleased to read in a recent issue of a daily news- 
paper an extract from a letter written by Colonel Dyer, concerniog 
the matter of piecework and the working of machines along with 
the eight bours movement, It seems to me if it were made quite 
clear that the Federation are going to insist on employers having 
absolute freedom in the matter of putting A. S. E, workmen on 
piecework, then many cf the smaller and more recently started 
businesses, which had not piecework established before the 
A, 8. E. rale came into forca, would be more favourable to joining 
the Federation. The concerns of old standing having piecework 
and one man working more than one machine, and also more than 
one tool on a — machine, I say, the firms having such arrange- 
ments established in their works will perhaps be inclined to view 
the part of the programme referring to such arrangements with 
unconcern, The younger firms are os at a disadvantage 
relatively to their older competitors, having to conform to rules 
which have no common sense in them, and by which thess older 
competitors are untrammelled. 

If the Federation wish still to further widen their base by the 
accession of further recruits, let them include the following among 
the points on which they are to insist :—The absolute freedom of 
any employer (1) to adopt the piecework system ; (2) to use more 
than one cutting tool on any machine; (3) to pnt more than one 
machine tool under the care of one man ; (4) to employ any class of 
workman on any machine or other work; (5) to employ any 
number of apprentices without limit. 


October 6th. MULTIPLE MANUFACTURE, 





S1r,—In reference to John Parker’s letter, I should like to point 
out to him that al) trade unionists are not members of the socialis! 
party, and that the C/arion has not in the past represented the 
opinion of the general body of unionists, but only a very small 
section ; but the masters’ action in maintaining this present lock- 
out is simply playing into the hands of the social element, which 
will help to p in the House of Commons another party, on a 
par with the Irish party, which will result in the obstruction of 
public business until the one thing they are elected for has atten- 
tion. Now I regret this, because it is better for members of 
Parliament to take an interest in the well-being of the nation at 
large, not one section only. 

I should like to advise Mr. Parker to be a man, and give eifect 
to his convictions, by joining one of the Lambeth branches of the 
Amalgamated Society of Eagineers. I was not satisfied with Mr. 
Bickford’s statement. He holds himself up as a model employer, 
with no disputes ; but he still refrains from telling us any of the 
conditions obtaining in his shop. Does he pay 363. for fitters and 
turners, and upwards? What hours a-week do they have, what 
extra does he pay for overtime? It depends how he attends to 
these points whether he is in unfair competition with his fellow 
employers, and doing them more harm than the forty-eight-hour 
week would do them. ONE OF THE RANK AND FIL#. 

Manchester, O:tober 13th. 





Str,—It appears from Mr. Parker’s letter that I have not made 
my meaning quite clear. He seems to think, though he does not 
say so in so many words, that I am opposed to an eight hours 
day. Such is by no means the case. I am opposed to eight 
hours’ “‘ work” being considered asa day when the definition of 
work is left to the trades union leaders, as pointed out, Sir, by you 
in your leader. If the unions would allow a man to do eight 
hours’ full work, then I should be one of the strongest advocates 
of an eight hour day. In the two shops of which I have personal 
knowledge, which run a forty-eight hours week, and which find 
it quite satisfactory, one is a local shop dealing with non-union 
labour where, if requested, one man would run ten machines, and 
the other is a firm making small tools on piecework, in which 
one man could by no possibility manage two machine tools. Both 
of these instances go to —- arguments for a forty-eight hours 
week if the vege Nong co to my > full argh they fh not 
argue against the employers, in the present dispute, ting 
against thirty-six hours’ work and twelve hours’ idfing being con- 
sidered a week. It may explain my position if I say that I am 
myself running a week of less than forty-eight hours ; but my case 
is of no value for the purposes of argument, as the articles manu- 
factured are mentor 4 and not open to competition, and the 
profits allow of a few pounds a week in extra wages being 
neglected. J.8. V. BickrorD, 

Camborne, October 9th, 





Sir,—I have read several interesting articles ia your psper 
relating to the working of an eight hours day, however, without 
being convinced. It seems indeed to me that those who want it 
lose sight of the fact that the day of eight hours has been 
adopted by factories working with two gangs—day and night— 
as by Mather, or in factories where have been made great altera- 
tion in the organisation of the work. 

It is incontestable that in order to reduce the production of a 
machinery shop, the best means has been to reduce the number of 
working hours, just as in order to increase the production one 
increases the number of hours. At present the men seem anxious 
to prove the contrary. I acknowledge that I should bs delighted 
if this could be true. H. BOLuLInckx, 

Bruxelles, October 9th. 





PUMPING ENGINE TRIALS. 


Sir,—Your issue of September 24th contains a very interesting 
report of two duty trials of a vertical Worthington pumping 
engine. On page 309 is a combined diagram of indicator cards 
on which is shown two saturation curves; the outer or dotted 
curve has written upon it, ‘‘ Saturation curve cylinder and jacket 
steam.” Am I right in taking this to represent the whole of the 
steam used by the engine expanding without receiving heat’ If 
so, why is a saturation curve used in this instance ’ 
Leeds, October 4th. ALFRED TOWLER, 


(The curve represents just what it is stated on the diagram to re- 
present, A saturation curve isa curve the ordinates of which are the 
— and volume cf a given weight of steam receiving enough 

eat in expanding to jist remain saturated. The use of such 
curves in connection with an indicator diagram was first pointed 
out in Professor Cotterill’s ‘‘Treatise on the Steam Engine.” 
Their chief use is this, that they permit us to determine at any 
point of the expansion the proportion of steam condensed by 





cylinder wall action, radiation, &c,—Ep. E ] 
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THE STRIKE AND LOCK-OUT. 


At eyes are this week fixed on Birmingham. Practically 
the only great engineering centre in the country—and that in 
the very heart of the kingdom—which has up till now 
resisted the solicitations of the Employers’ Federation to 
post lock-out notices. Birmingham may be said to 
possess almost the key of the entire position. What this 
district does may possibly—of course it caunot be asserted 
definitely—decide the present intense capital and labour 
struggle, and the success or failure of the current fight 
against trades union dictation in the engineering shops may 
conceivably lie at the door of the Midland employers to 
decide. No wonder, therefore, that the greatest anxiety is 
displayed in official and other quarters to kaow what is just 
now going on in the county of Boulton and Watt. Happily, 
there is this week better news than has been possible at 
any time previously in the course of the dispute. Bir- 
mingham has been called upon to say whether she will 
pose as silent spectator of a great battle in which the 
common interests of all is concerned. Though slow 
to realise the magnitude of the question in dispute, 
Birmingham and the Wolverhampton surrounding, with 
Staffordshire, district, is now apparently waking up. Fortu- 
nately, our Birmingham correspondent is able this week to lay 
the intelligence that this centre is at last opening its eyes to 
its duty to the rest of the industry in this serious crisis. 
Although not yet formally joined to the Federation, the city 
seems to be taking steps to put itself in line with the other 
parts of the country, and to rally as one man round a 
common standard. 

The further meeting of the employers, writes our corre- 
spondent, which I last week intimated was likely soon to be 
held in this city, to consult regarding defensive action in the 
present dispute, was held at the beginning of this week. The 
meeiing, which, likelast week’s gathering, was held at the Grand 
Hotel, was convened by circular signed by Mr. J. F, Morcom, 
managing director of G. E. Bellis and Co, Ltd., Ledsam- 
street. Messrs. Bellis are, after Messrs. Tangyes Limited 
and the Birmingham Small Arms Company, one of the largest 
firms in the district, having of late gone ahead very much, 
and extended their works so considerably that the number of 
hands employed are quite important. The meeting, there- 
fore, assembled under what may be fairly regarded as some 
of the best auspices, and Mr. Morcom himself presided. The 
exact object of the gathering was to consider the desirability 
of forming an employers’ federation for birmingham, includ- 
ing Smethwick, and the district including Wolverhampton 
and the other South Staffordshire towns, such as West Brom- 
wich, Wednesbury, Tipton, Dudley, Bilston, &c., not neces- 
sarily to be at once affiliated to Colonel Dyer’s Federation, 
but with that object looming in the future. Circulars, 
marked private and confidential, inviting engineers’ presence, 
had been sent out far and wide, and there were about forty 
firms represented, including some which were not strictly 
engineering firms, but which employ a portion of operative 
engineers as tool makers and machinists. The proceedings 
were private, but I gather that a number of large concerns 
were not represented. Some of the absentee firms, employing 
considerable numbers of the men, are avowedly standing aloof ; 
others simply sent letters, mostly non-committal in their 
character. Prominent among the absentees were Messrs. 
Tangyes Limited, and the Birmingham Small Arms Company, 
who, together, are responsible for 4500 hands, 2500 alone 
being employed by the Small Arms Company. These two 
firms still turn a deaf ear to any attempt to get them to 
move from the position of non-intervention which they have 
from the first taken up. In the course of the deliberations, 
which were conducted without the aid or intervention of any 
representative of the Federation, it was, I understand, agreed 
that apart from the merits of the present dispute, it was 
desirable, in view of the existence of a strong membership of 
the men’s societies in the district, for the Birmingham 
employers also to have an organisation. It was generally recog- 
nised that, should the Federated employers have to give way 
on any point as the outcome of the present struggle, the men 
in this district would demand similar concessions, The 
difficulty with regard to therating of new classes of machinery, 
that is, the wages to be paid to the men working the machines, 
was alluded to as one of the matters in which the interference 
of the men’s societies had proved or might prove troublesome. 
It was urged that if a difficulty arose on this or any other point 
inate. aban y with the men, the existence of even a 
Birming and Staffordshire Association would place the 
employer concerned in a better position in negotiating a 
settlement than he would be in if he stood alone. The out- 
come of the meeting was thata resolution was passed to form 
an association, and a provisional committee, with Mr. J. F. 
Morcom as chairman, was appointed ; Mr. J. Evans Rubery, 
accountant, Bennett’s Hill, Birmingham, being elected 
secretary. It was stated that the new association was at 
present, at any rate, not neceszarily to be a branch of the 
Federation, this question being practically left open, though 
the logical outcome of the new formation must be such 
affiliation ultimately.- It seems strange, however, that all 
the speakers are stated to have been very emphatic that on 
no account as matters stand at present would they be parties 
te a lock-out. How this can be made to tally with the need 
for the creation of the new association is, however, not very 
clear. Probably, however, the general feeling which un- 
doubtedly exists in the district against any premature dis- 
turbance of the relations now existing between employers and 
employed in the engineering trades hereabout had weight 
with the speakers. Trade is so good in the Birmingham 
district just now that any dislocation of it by a labour 
dispute would be unmistakeably distasteful, though how it 
would be avoided if the present national strike were to issue 
in favour of the men it is exceedingly difficult, if not indeed 
impossible, to show. It cannot be thought that if the eight 
hours were received in other parts of the kingdom, the Amal- 
gamated Society will be content to let their members in Bir- 
mingham continue working nine hours, so that it seems that 
the Birmingham masters are only delaying the evil hour by 
neglecting prompt action now. The meeting at the com- 
mencement of the week stands adjourned until to-day— 
Friday--when further steps towards the formation of the new 
association will be taken. 

The firms in Birmingham, continues our correspondent, 
who most favourably entertain the proposal to issue lock-out 
notices are those who, in the execution of shipbuilding or other 
sub-contracts, have been brought into closer relation with 
Federation employers, These firms would be willing to act at 
once. If, however, the notice by the amated Society 
for an eight hours day were to be extended to this district 
there is no question that the number of firms hereabouts 





increased, From conversation with some of the members 
attending this week’s meeting, I g!ean that the posting of 
lock-out notices under such circumstances would be looked 
upon by the Birmingham employer engineers as nothing but 
a defensive act to which they were absolutely compelled in 
protection of their works’ interest. The principal of the 
Birmingham engineering shops seem this week as convinced 
as any of the firms in other parts of the kingdom that 
the works could not be carried on at a profit if the forty- 
eight hours had to be conceded. But they seam unprepared 
to take action against the men until they themselves have 
been locally attacked. Whether or not this is a wise policy 
it is not for me to pronounce. The only possible manner in 
which an eight hours day could be worked to a profit would, 
certain of the masters here point out, be py bays. three 
continuous eight-hour shifts right through the twenty-four 
hours, the engineering shops of the district being carried on, 
like the ironworks, night as well as day. Apart, however, 
from the objections which the men would be likely to raise 
to night work, such a system would be probably impossible, 
except to some of the most extensive concerns, owing to the 
difficulty of providing sufficient work. If notices were to 
be given by the trade societies in this district, it is felt by 
many firms that it would be better to spsnd money at once 
in resisting the men’s demands, rather than allow capital to 
be frittered away, as it has been declared to me by district 
firms since the last issue of Tae ENGINEER, it certainly would 
be by attsmpting to continue manufacturing under the short 
hours system. 

In addition to the meeting of the Birmingham and district 
employers held this week, an Emergency Committee mecting 
of the Employers’ Federation proper held a meeting in Bir- 
mingham at the commencement of the week. A member of 
this committeo explained afterwards that the Employers’ 
Federation had made up its mind to unite the employers 
throughout the kingdom as far as possible. In the past 
thirteen weeks, during which the struggle has been carried 
on, no fewer than 500 large employers had joined the 
Federation. Speaking with regard to the present condition 
of the dispute, he said that the employers were as deter- 
mined as ever to resist the dictation of the men. Both in 
the North and the South men were getting heartily sick of the 
deplorable condition in which they were placed, and were 
resigning from the union by hundreds. The federated 
employers had decided to call the attention of employers 
outside the Federation to the advantages of joining it. If 
they become members now, all well and good; but if they 
waited until the condition of things became worse, it would 
not be so easy for them to join the Federation. 

Rumours of an impending lock-out at the works of G. E. 
Belliss and Co., Birmingham, and of Archdale and Co., also 
of Birmingham, have been rife during the past week, and 
these alleged notices are said to be the result of pressure 
brought to bear from the Federation. I am able to announce 
that these rumours are at least premature ; indeed, 
both firms state definitely that they have given no notice for 
@ lock-out. There are a hundred society men in the employ 
of Messrs. Belliss. The attitude of these and other firms is 
being closely observed by the men’s leaders, and there is 
every probability that an attempt to extend the lock-out to 
Birmingham would immediately result in a general suspen- 
sion of work. With regard to the attitude generally of the 
workmen in the Midlands, they are certainly feeling the pinch 
of the strike crisis. For thirteen weeks now the Birmingham 
unionist hands have been called upon to contribute 4s. a week 
towards the strike fund, and this call upon their pockets has 
imparted a keen sense of the inadequacy of strike pay. Under 
these circumstances it is said that they are reluctant to par- 
ticipate in the crisis. 

Mr. W. J. Davis, secretary of the Amalgamated Society of 
Brassworkers, Birmingham, has suggested the following 
scheme for a settlement of the dispute:—First, both 
employers and workmen to revert to the status quo ante 
bellum, or as it was in London before the Federation took 
action. Secondly, that the hours of labour shall be, from 
January 1st, 1898, to December 31st, of the same year, fifty- 
two hours, Thirdly, that for 1899 they shall be fifty-one 
hours. Fourthly, that for 1900 they shall be fifty hours. 
Fifthly, that in 1901 they shall be forty-nine hours, and 
remain so permanently. The ultimate result, Mr. Davis 
suggests, would be an economical working week, which could 
be planned as here :—Five days in the week the hours to be 
8 a.m. to 12.30 p.m.; afternoons, 1.30 p.m. to6p.m. This 
would give for the five full days forty-five hours. Saturday’s 
working hours, he suggests, should be 8 a.m. to twelve noon, 
which would bring the hours up to the requisite total. He 
would make the hours uniform, and to effect a settlement he 
would even concede the half-hour on Saturday, giving a 
week’s work of forty-nine and a-half hours. Such a sliding 
scale of new hours as this Birmingham trades union secretary 
sketches would, he holds, enable the employers to gradually 
alter their present system and remove what he conceives 
“the great objection they have” to the sudden drop from 
fifty-three to forty-eight hours. It would give the masters 
a permanent advantage, compared with what the men now 
demand, of an hour or an hour and a-half; and, on the 
other hand, would, Mr. Davis insists, ‘‘be no hardship on 
any worker.” In the meantime, Mr. Davis makes no secret 
of the fact that he should like to see the engineering 
employers and engineering operatives alike continue to 
occupy a neutral position in the present strike. 

The lock-out notices which were posted in North Stafford- 
shire, we learn from that district, have been carried out this 
week. As we announced last week, the firms affected are 
Messrs. Kerr, Stuart and Co., of the California Works, 
Stoke; Messrs. Renshaw and Co., Cliff Vale, Hanley; and 
Messrs. Billington and Newton, brassfounders, Longport. 
At present no other concerns have joined the lock-out, and 
Alderman W. Boulton, J.P., head of the firm of Messrs. W. 
Boulton and Sons, Burslem, is said to have distinctly 
expressed the intention of his firm not to post notices. 
Messrs. Kerr, Stuart and Co. employ 300 hands. It is 
believed that the firms in question joined the Federation 
about two months since, when a representative of the Federa- 
tion was in the North Staffordshire centre calling meetings, 
&c., but that it was not deemed necessary to take decisive 
action until just lately. The notices came as a great surprise 
to the men, for the relationships between capital and labour 
in the engineering trades in the North’ Stafiordshire centre 
have until now been of a most harmonious character. Nota 
single dispute of any moment among the engineers proper 
has previously occurred since the men were granted the 
reduction in working time to the existing fifty-three hours 
a week about five years ago. At the beginning of the present 
year, indeed, the North Staffordshire men were granted an 
advance in wages, and this without pressure of any descrip- 





very good in the district, and it is bolieved 
excellent orders yet on the books of nearly all the firms, 

is said, however—with what amount of truth I do not kn, qt 
that the masters, probably with a view to the step which he 
now been taken, have not commenced to fill some of the - 
important contracts which they hold. Previous to the in 
out notices being posted by Messrs. Renshaw and (' the 4 
was already a dispute in existence amongst the moulder 
employed by the firm. These men have been on strike 
for an increase in wages from 34s. to 363, per w, " 
It is understood that the Board of Trade have offered 
arbitrate between Messrs. Renshaw and these moulders > 
one of the depertinant's representatives, Mr. Ponaintain ~_ 
interviewed the masters for the purpose of seeking to bri 
about a settlement, the men having expressed a dogira fe 
arbitration. Messrs. Renshaw, however, have notas yet agr 4 
to this method of conciliation, and now that their engines 
ing hands are locked out, the chances of the moulders gettin, 
them to accept the intervention of Mr. Ritchie's department 
are distinctly further off than ever. To do so would only be 
an encouragement to the engineers to exert further Pressure 
for Board of Trade interference. Messrs. Kerr, Stuart an 
Co. are reported to have informed the hands that they wer, 
sorry to have to post notices, and they hoped the genera) 
dispute would not last a great while longer, but that loyalty 
to the rest of the trade, and consideration for their ae 
interests combined, left them no option but to join hands 
with engineering employers in other parts of the count, 
on the present cardinal occasion, when principles of the 
highest and most vital importance with reference to thy 
every-day conduct of the engineering shops of the kingdom 
were at stake. Mr. Hartley, Messrs. Kerr, Stuart's manager 
has advised the men not to picket the works, stating that jf 
they did so, at the end of the dispute—come when it might_ 
any non-union hands who may be started to take the place of 
the locked-out society hands would most emphatically }; 
retained. If, on the other hand, the works were free from 
picketing, the discharged hands would receive a liberal gon. 
sideration when the lock-out terminated. As was last woek 
intimated they probably would do, the Amalgamated Society 
have now called out the remaining 75 per cent. of the union 
hands employed by Messrs. Kerr, Stuart, in support of the 
25 per cent. locked-out members, and a considerable propor. 
tion of non-union hands are also joining the strikers, 
The chief interest in the North Staffordshire lock-out pro. 
ceedings centre around the California Works, as this is the 
chief establishment locally involved in the dispute. Tho 
strike funds for the support of the men are the contingent 
funds of the Amalgamated Society of Engineers and Steam 
Engineers’ Society. For some time past collections have 
been made in the district, and forwarded to the headquarters 
of the Amalgamated Society for the support of the non-union 
men onstrikein other parts of the country, and these collections 
will now be required on behalf of the local hands affected. In 
addition, appeals are likely to be made to the various trade 
societies in the Potteries. 


that there are 


Our Manchester correspondent writes :—The strike and 
lock-out has certainly been kept prominently to the front in 
Manchester durin; the past week. The workmen have held 
a crowded and enthusiastic mass meeting at the Free Trade 
Hall ; the federated employers from various parts of the king. 
dom have had an important meeting in one of the principal 
hotels; and the whole question has been brought before the 
Manchester Association of Kagineers in an address delivered 
by the president at the opening sessional meetings. The 
decided rejection by the employers of any proposals for com- 
promise or intervention has naturally given rise to a good 
dea] of discussion and criticism; and the president of the 
Manchester Association of Engineers, in referring to the 
position the employers have taken up on this point, remarked 
that personally he regretted it, and thought it was a mistake, 
in tactics, and not by any means the first mistake which the 
Employers’ Federation had made, that there was not a con- 
ference last week when it was pro ; no harm would 
have been done, and the employers, while standing up to their 
position as firmly as ever, would have heard the views of the 
other side, and ascertained to what extent the men were pre- 
pared to go. In this expression of regret there was very 
general concurrence on the part of the members, who include 
many of the leading employers, and also many shop fore- 
men, who are members of the Amalgamated Society of En- 
gineers. The President also further secured the approval of 
the meeting when he very forcibly laid down the real issue 
involved in the present p Ano The manual handicrafts. 
man was, he eaid, becoming to a very large extent substituted 
by the man who tended the machine, and he felt, and 
had felt since the beginning of the present unhappy 
dispute, that this was the crux of the whole question. 
It was not so much a question of hours although 
it had yet to be proved that eight hours could be 
worked to advantage in general engineering works in this 
country—as of the very grave issue whether the working of 
shorter hours should be accompanied by freedom of orgati- 
sation within the shops, or by all sorts of vexatious restric. 
tions, which prevented the full advantage of tho system 
being got by either side. He ventured to say that in the 
main the engineering employers in this country were not by 
any means so frightened of a reduction of hours from fifty- 
four to forty-eight as they were of the restrictions which 
were put upon hon in the management of their own shops. 
The freedom claimed by the employers was not freedom from 
negotiations with trade unions, but a freedom of manage- 
ment and organisation within the shops, and he was perfectly 
convinced that until this question was settled there would 
ba nothing but trouble for the engineering trades of this 
country. 

The lock-out goes on extending in this district, the prospec- 
tive further additions to the employers’ combination, t 
which I referred last week, having since received official con- 
firmation, and Colonel Dyer, the president of the Employers 
Federation, remarked to me, after the employers meeting 
held in Manchester on Tuesday, at which very satisfactory 
reports were received from all parts of the country, 
every day the Federation was growing stronger and stronget, 
and he had little doubt that the employers’ ogre: | 
would eventually, and indeed in a very short time, inc the 
pneieally the whole of the engineering firms throughout the 
ingdom. The reports from many of the employers 10 ~ 
district are that they are rapidly filling up thoir shops vale 
outside labour, which is being readily trained to —— 
the ordinary machine tools, and some of them are gt 7 
etting very near to their average output of work. hi fly 
owever, as I have previously pointed out, applies ¢ mf 
to establishments engaged in general engineering W 








actively supporting the Federation would be very materially 





tion being resorted to. For some time past trade has been 





In the higher class engineering work, which is dependent 
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n trained skilled labour, very few establish- 


ip 
mainly ate been able to replace the men who have gone 


out, to any appreciable extent, and some special classes of 


workmen it is impossible to get at all. The result of the 
strike will, however, certainly be the permanent displacement 
of » very large number of the men who were previously em- 

Joyed on machine tools ; not only this, but the one-man-one- 
tool regulation will have to d ppear, whilst in other 
directions the employers are quietly introducing arrange- 
ments peoviowy opposed by the trades unions, but which 
the employers will now insist upon when the dispute is at an 
end. With regard to the probability of an early termina- 
tion of the dispute, there would seem to be a very general 
anticipation of some development amongst the men towards 
the close of the present month, with a view of bringing the 
struggle toan end. There is ample evidence they are begin- 
ning to recognise, if not that they are beaten, at any rate that 
they have very little chance of success, in fighting the 
present strong combination of ar, while there is also 
a growing feeling of distrust with regard to the socialistic 
tendency of the leaders in London that has become sopredomi- 
nant oflate. Although itis not improbable that, out of loyalty 
to their trade unions, the men may be willing to struggle on 
for some time—and there is no stronger trade union centre in 
England than Manchester—this will be more out of stubborn- 
ness against acknowledging defeat than with the hope of 
gaining any real advantage by still further holding out. 

There is nothing really new to report with regard to the 
local position of the workmen, except that the members of 
the Amalgamated Society of Engineers express strong dis- 
appointment that the Federation of Engineering Trades, 
ao have decided to sprees the Board of Trade with regard 
tothe hours question in dispute, should not have taken some 
more decisive action, which would have helped them in the 
present struggle. Amongst representatives of the societies 
connected with the Federation, however, the opinion is 
expressed that the Federation has taken a wise course, which 
may lead to some solution being found for the present 
difficulties. 





There are two striking features in connection with the 

resent engineering dispute, says our Barrow correspondent, 
which doubtless are equally observable elsewhere. In the 
first place, the men are utterly sick of the job, and are very 
anxious to return to work at the earliest moment possible, the 
desire to return to work being greater than any concern they 
may have about the merits of the dispute ; and in the second 

Jace, there are growing indications of distress on every 

and. This shows itself mostly in the cases of the 
labourers and their families who can only manage to 
get out of the relief funds a few shillings per week. 
The landlords, who have in previous industrial wars 
been great losers from a rent point of view, are in 
many cases dealing with an iron hand, and securing their 
rents, whether anything is left for the families to live on or 
not. The men in Barrow have seen for some time they as a 
society have been beaten in this struggle, and that the 
sooner they return to work on the old terms the better, as 
even then they have much loss to make good, and have run 
into debt considerably. They also know that the impoverished 
funds of the society will necessitate big levies for some time 
after they return to work. Ifa ballot were taken of the 
men in this district fully 90 per cent. would be in favour of a 
withdrawal of the demand for forty-eight hours in London, 
and it is believed the engineers throughout the country 
would voice the same opinion. None of the districts, how- 
ever, feel it to be their duty to petition their executive 
to surrender their claims, and it is feared in this district that 
the dispute will be allowed to go on until the society is hope- 
lessly crippled. Every week brings additions to the number 
of men out of work, and it is feared there will be a total 
cessation of shipbuilding work if the crisis is not over within 
a month or six weeks. It is felt that all rests now with the 
executive of the Amalgamated Society of Engineers, and that 
the dispute will be over so soon as they know, what the 
members of the society know at present, that the fight is lost. 
The boilermakers and shipbuilders of this district express 
entire confidence in Mr. Knight, their secretary, and anticipate 
that his good sense will pull them out of this difficulty without 
any need of either a strike or a lock-out. 





We learn from our Sheffield correspondent that some interest- 
ing points fall to be noted this week. These include one amus- 
ing element, Of late it has been found necessary to conduct the 
free labourers who come from a distance to their places to 
work with a guard of mounted police. This precaution taken 
by the authorities has caused the Lock-out Committee to feel 
Very sore. After considerable deliberation, Mr. H. J. 
Kuypers, the local secretary of the Amalgamated Society of 
Engineers, was instructed to forward a letter to the chief 
constable, Mr. John Jackson, C.L., in which it was stated, 
“We regret very much that you have found it expedient to 
call out mounted police to guard the importation into this 
city of men who are brought from other towns to take the 
Place of respectable and law-abiding citizens who are locked 
out, and we would respectfully ask you to reconsider your 
decision, as the appearance of your mounted police will, in 
our opinion, very tly tend: to irritate the men locked 
out.” Then followed this further delicious sentence: ‘ We 
are not afraid of any rupture between the people and the 
authorities so long as there is an absence of irritating in- 
fluences, and we sincerely hope you will concede our request 
to discontinue bringing out the mounted police in the 
interests of peace and order.” This request, of course, could 
not be complied with, and the mounted police are still em- 
ployed wherever necessary. 

The question was brought before the City Council on 
Wednesday, when a resolution was moved by a member who 
is President of the Sheffield Federated Trades Council to the 
effect that it be an instruction to the Watch Committee that 
mounted police should not be employed unless it was placed 
beyond doubt that a serious breach of the law was contem- 
Plated. The resolution was seconded, but on being put to 
the Council was lost, 20 voting for it, and 30 against. 

During the week further batches of free labourers have been 
steadily introduced into the works, and although they have 

n “got at”’.in some cases the bulk of them continue at 
their employment, with the result that work is being con- 
ducted fairly satisfactorily, all things considered. On 
Saturday mo tho lock-out officials distributed the weekly 
allowance to society and non-society men. 

Upwards of 900 society men, close upon 500 non-society 
men, about 40 apprentices, and between 350 and 400 
the Urers were given allowances in some shape or other. On 

t day the five leading firms in Brightside all received fresh 
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non-unionists into the works. A fancy dress parade of 
cyclists took place the same day on behalf of the engineers. 
The collection made in the streets reached about £90. A 
meeting of steam service workers under the auspices of the 
National Amalgamated Union of — and Cranemen, 
Hammer-drivers, and Boilermen took place the same even- 
ing. Mr. Charles Hobson, president of the Sheffield 
Federated Trades Council, occupied the chair. A resolution 
was passed “ protesting against the arbitrary conduct of the 
Employers’ Federation in locking out many thousands of 
workmen throughout the country, and pledging themselves 
to support the engineers and allied trades.’ Mr. H. J. 
Kuypers, the secretary, declared at this meeting that foreign 
competition was all “tommy-rot.” On Monday Messrs. 
Charles Cammell and Company put on _ twenty-five 
additional free labourers, who had been sent from London by 
the Free Labour Association. Messrs. Cammell have now 
over half a hundred of these non-unionists, and express them- 
selves as, generally speaking, well satisfied with what they are 
doing. The leaders of the men have arranged a mass meeting 
for Tuesday evening next, when the local parliamentary 
representatives will be requested to take part in an ‘‘ expres- 
sion of indignation at the action of Sheffield employers in 
joining in the lock-out movement.” It will be extremely 
interesting to see how that request is responded to. It 
affords a very pretty opportunity for men of courage 
to speak a strong word at the right time, This week it 
has been found necessary to take judicial proceedings for the 
protection of the men who prefer to pi aa On Monday 
seven men and s woman were brought before the Sheffield 
stipendiary magistrate. A planer, who up to the time of the 
lock-out worked at Messrs. Charles Cammell and Co.’s, was 
fined £5 and costs for breaches of the Conspiracy Acts, it 
being proved that he had followed and assaulted a non-union 
engineer engaged at Messrs. Vickers, Sons, and Maxim, as he 
was on his way from work. Five others charged with 
intimidation were bound over to keep the peace, a seventh 
was fined 20s. for obstructing the police, and a female offender 
was fined a similar sum for throwing stones at the constables. 
A point made very clear by the stipendiary in giving his 
judgment was that men who chose to work must not be 
molested, and that while the degree of violence and intimida- 
tion may affect the punishment in case of an infraction of 
the law, it is not material in constituting the offence. His 
worship pointed out very plainly that a man who is not a 
“‘planer”’ is quite justified in working a planing machine. ‘To 
put it more broadly, as concerning the crux of the dispute, no 
breach of trade regulations can justify a breach of the law. To 
the ordinary public such a declaration may seem superfluous, 
but those who live in the heated atmosphere of a strike centre 
know that the more violent spirits often set the law of the 
trade union above the law of the land, particularly when they 
find people coming from a distance to work the machines 
which they have thrown idle. 





In the North of England almost all the engineers are idle, 
the masters being members of the Federation, so that there 
are no firms to post notices now, all having taken this action 
at the first; and itis the other industries that are affected 
by the strike that are now finding it necessary to stop their 
men. The only engineering shops working ara one or two 
where the eight hours day is in operation. The shipyards 
which have been obliged to close, owing to the stoppage of 
the engineers, are as yet very smallin number. At Hartle- 
pool Sir W. Gray and Co.’s yard is idle, with the exception of 
thirty or forty men, who have this week been re-started on 
repair work; at Sunderland Messrs. Doxford have closed ; 
at Thornaby, Messrs. Richardson, Duck, and Co.; and next 
week Messrs. Ropner and Co., at Stockton-on-Tees, will 
suspend operations, notices to that effect having been 
given in the early part of this week. At Middlesbrough 
the yards are still open, but a large number of the 
men at Sir Raylton Dixon and Co.’s have been discharged 
owing to the forward state of their work, and the impossibility 
of getting the engines for the vessels that are ready. As far 
as the engineering employers of this district are concerned 
they are stronger than ever in their determination not to 
grant the eight hours, and to do away with the continual 
interference of the Amalgamated Society of Engineers in the 
management of their works. The course recently pursued by 
the officials of the Amalgamated Society of Engineers has 
been intolerable, and it was time a stand was taken against it. 
It was apparent that the matter would have to be fought out 
as to who was to manage the works, and the employers 
having carried on the contest so far, are not likely to be 
turned from their determination. They do not, however, 
endorse the views erroneously attributed to Mr. Siemens, the 
chairman of the London employers, and doubt whether he 
asserted to the interviewer that the design was to do away 
with trades unionism. Such is not the idea of the general 
body of employers in this district; so far as I can 
learn, they are favourable to trades unionism properly con- 
ducted. There is an advantage to have such unions as those 
led by Mr, Trow, Mr. Robert Knight, Mr. Carlton, &c., and 
the employers in the industries where these leaders exercise 
sway with the men would not willingly be without them. 
But an aggressive union, such as the Amalgamated Society 
of Engineers has latterly become, is a serious disadvantage 
to the men themselves as well as the masters. At Gates- 
head, on Saturday, Mr. J. H. Wilson, the M.P. for Middles- 
brough, and leader of the Sailors’ Union, said that Colonel 
Dyer intended crippling the Engineers’ Union as Mr. Laws 
had crippled the Sailors’ Union. He held that there was a 
conspiracy between the Shipping Federation and the Fede- 
ration of Engineering Employers to cripple the Amalgamated 
Society of Engineers, and they would then attack every 
other trade in the country. Attention has been largely 
centred this week in the attitude to be assumed by the 
Federation of Trades led by Mr. Robert Knight, the delegates 
of which met at Carlisleon Monday. The story was that 
they contemplated a gigantic strike, calling all their members 
out to the number of 200,000 men, as the employers refused 
to meet the delegates of the Federation to discuss with them 
the demand of the Amalgamated Society of Engineers in 
London, and their own decision to ask for an eight hours 
day. Instead of this Mr. Knight seeks the intervention of 
the Board of Trade. Itis not likely that the Federation of 
Trades can be expected to put itself about much to help the 
Amalgamated Society of Kngineers, for the latter loftily 
held aloof when asked to join the Federation, but now 
appeal for assistance. Mr. Knight does not believe that the 
present situation of affairs will precipitate a strike between 
his Federation and the employers. 





Our comnenpeatans in Wales writes that the strike of the 
of the Dowlais Works amongst the enginemen 






and fitters is uy oupian as having, at all events, its moral 
influence from the great engineering strike, and up to the 
present would seem to be taking resolute action, but 
peacefully enough carried on. The Corporation authorities 
were applied to last week for public aid, which was readily 
granted as a preventive measure. The influence upon the 
mechanical departments of the old works has been marked, 
and greater pressure felt last week than in the first week of 
the strike. The management appear to treat the matter 
lightly, and with their great resources may fairly be expected 
to defy unreasonable demands, and to substitute at an early 
date free labour in all the vacated positions. On ’Change, 
Swansea, the fact was commented upon this week that at the 
finished iron and steel works a sufficient number of unexe- 
cuted orders remains that will yet last some time. It was 
here that the strike influence was expected much more keenly. 
The Welsh artisan does not claim to be keener, mentally, 
than his English brother, but I may state that in the work- 
shops English engineers are openly derided for the blindness 
with which they play into German hands. The Teuton can 
well afford to support the strike, seeing the increased grist it 
is bringing into his mill. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric motors in a factory.—In former letters the application of 
electric motors for driving machinery and machine tools in large 
factories has been described, and one cf the most extensive 
systems of this kind is in the Ramapo Iron Works, in which tho 
long line shafting has been removed, each machine or group of 
machines being driven by a motor. The works occupy pe 
twelve acres of ground, and the shops have 100,000 square feet of 
floor area. Current is supplied by a continuous-current dynamo 
of 500 ampéres, 260 volts, or 168-horse power, running at 700 
revolutions. This is driven by a Westinghouse compound engine 
of 150-horse power. The longest electric circuit is 2200ft., and 
the motor equipment is as follows:—Saw shop: One 10-horse 
power Lundell motor, running three rail saws and a saw grinder. 
Switch point planer shop: One 10-horse power Lundell motor, 
running three drills, a bender and an emery wheel ; one 25-horse 
— Lundell motor, running heater fan. Pattern shop: One 

}-horse power Lundell motor, running circular saw, turning lathe 
and face plate; one 2-horse power Lundell motor, running jig 
saw. oe erecting shop: One 10-horse power Gibbs motor, 
running punch and shear; one 74-horse power Lundell motor, 
running three radial drills, a rail bender, and a grindstone ; two 
10-horse power Westinghouse motors, running eight emery wheels, 
and one 3-horse power Lundell motor, running rail saw. Store house: 
One 10-horse power Lundell motor, running shear. Foundry: 
One 35-horse power Lundell motor, running two blowers for stacks, 
three cinder mills, and a hoist. Machine shop: One 10-horse 
power Lundell motor, running five engine lathes, one speed lathe, 
two crank lathes, shaper, milling machine, three planers, and two 
radial drills ; one 74-horse power Gibbs motor, running two turret 
lathes, and a 3-horse power Lundell motor running two pipe cut- 
ting machines, Blacksmith shop: One 10-horse power Lundell 
motor, running punch and shear; 5-horse power Lundeil, running 
emery wheel; 4-horse power Lundeli, running a small drill ; 
12}-horse power Landell,. running blast and part of machine 
shop; 20-horse power Lundell, running blast; 15-horse power 
Westinghouse, running heater fan; 15-horse power Westing- 
house, running bolt plant, drop hammer, and trimmer; and a 
15-horse power Westinghouse, running bulldczer. Railway wagon 
shops: One 50-horse power Westinghouse, running four-sided 
planer ; 25-horse power Lundell, running circular saw ; 25-horse 

wer Lundell, running cut-off saw and tenoning machine ; 
5-horse power Lundell, running boring and gaining machine ; 
5-horse bao Lundell, running radial drill, bolt cutter, small 
drill and emery wheel; 15-horse power Westinghouse, running 
mortising machine and band saw ; and a 30-horse power, Westing- 
house, running shaving blower. 

Heavy sewer work.—Some of the new sewer work in the upper 
part of New York City is very heavy, and consists of brick-and- 
concrete sewers of special design ros large dimensions, including 
an outlet sewer five miles long which has twin conduits with 
segmental inverts, vertical walls, and a combined width of 30ft. 
Another outlet is two and a-half miles long, and has a width of 
5ft. to 12ft., with a height of 9ft. The arch is 16in, thick, with a 
Qin. invert, massive concrete side reinforcement and a concrete 
footing 26ft. wide, forming altogether a very heavy structure that 
has been constructed with special effort to ensure strength -and 
stability. The location is almost wholly through rather stiff marsh 
land in which a deep cut was excavated between sheet-pile coffer- 
dams, with which considerable difficulty was experienced. The 
first line, in some instances, was made of 2in. plank, which failed, 
and was replaced by heavier, until finally as many as five succes- 
sive lines had been driven, the last ones Gin. thick. Powerful 
pumping plants were required to drain the trench, which was 
opened in sections of about 100ft. to a maximum depth of 25ft., 

© sides braced by five sets of Sin. x 8in. struts with vertical 
diagonal bracing plank at intervals of about 5ft. along the 
10in. x 10in. waling pieces. Transverse rows of six or seven 
12in. piles 4}in. apart were driven to satisfactory refusal and a 
maximum depth of 40ft. Diagonal planks were spiked on for 
cross-bracing 8ft. below the tops. The piles were ye and the 
trench filled up about 9ft. to the cap level with small broken stone, 
well rammed, Then a 4in. plank platform was laid and the con- 
crete started on this. Test piles were driven at intervals of 50ft. 
on the centre line of the trench, in advance of the work, these 
being 12in. piles, 30ft. to 60ft. long, with blunt point, and driven 
until a 2000 lb. pile hammer falling 15ft. only gave a penetration 
of in. Records were kept of the number of blows, time, and 
penetration. Test holes were also driven with 2in, steel pipe in 
8ft. lengths driven by a 150 lb, pile hammer. 

An unequal-arm electric drawbridge.—At Toronto the Burlington 
Bay channel is crossed by a drawbridge having a channel arm 
160ft. long and a shore arm 100ft. long, the pivot pier being on 
one side of the channel, ‘The shore arm balances the channel arm 
by counterweights, and the operating machinery. The bridge has 
two pin-connected steel trusses with a roadway between them, 
supported on the bottom booms of the trusses, and an electric 
tramway crosses the bridge. Theshore arm of the bridge describes 
a quadrant over a path fitted with a lin. chain, and this cbain 

sses around a pulley under the bridge floor. The pulley is 

riven by an electric motor of 12}-horse power. Ten guide wheels 
hold the chain in a circular—or rather in a polygonal—path. The 
motor being put in operation revolves the chain pulley, and thus 

lls round the end of the bridge in one or other direction. There 
is a locking device to bring the bridge in proper position when 
closed, and a brake is provided to check the momentum just 
before closing. The motor makes three reductions of speed by 
spur gearing, and a fourth by a bevel gear, the chain pulley 
being attached to the shaft of this latter gear. The motor takes 
its current from the trolley wires of the electric tramway, and 
this effects a great saving in operation, as the bridge is only 
opened a few times each day, and there is no necessity of keeping 
up steam all the time for the operating plant. The motor is one 
of a type designed specially for drawbridge work, being arranged 
to carry a very heavy load for a short time, so that the motors are 
small and not expensive. ‘Ihe bridge watchman operates the 
bridge, and the machinery only requires occasional oiling. 











TE Union Steamship Company has been awarded a 
gold medal for its exhibit at the Brussels Exhibition, 














































380 





THE ENGINEER 


Ocr. 15, 1897 





—— 





PUMPING 


ENGINE, AUBREY 


STREET, LIVERPOOL 


MESSRS. HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS 

















‘ 


THE WILLIAM RADCLIFFE PUMPING ENGINE, | this heat could be trapped, a saving in fuel would be effected. In 


AUBREY-STREET, LIVERPOOL.* 
By ALFRED TOWLER, M.I.M.E., Leeds. 


WHEN the author received an invitation from your secretary to | 


read a paper before this Association, it occurred to him that if he 
described what may be called an ‘‘ up-to-date” pumping engine, 
together with a summary of the results of the official duty trial, it 
might be a subject of some interest to gentlemen like yourselves, 
who are so intimatel cted with this class of machinery im- 
mediately it is taken over from the manufacturer. 

Modern pumping machinery may be divided into two distinct 
types, of which the variations in design are innumerable ; conse- 
quently the selection of the most suitable type or design is in some 
cases not very easy to determine, but in others, like the one under 
notice, the type and design are dependent upon existing circum- 
stances. Immediately it was resolved to replace an old Cornish 
engine by a triple-expansion engine, which would go into the same 
house, preference being 
All that remained to be settled by the designers was chiefly details, 
The old pumping plant is said to have given a duty of 40 million 
foot-pounds per hundredweight of coal of inferior quality, mixed 
with slack, and it was — that under precisely the same con- 
ditions this duty would 
Tenders were accordingly invited, and the order was placed with 
Messrs, Hathorn, Davey, and Co., of Leeds, who guaranteed a duty 
of 120 millions per 112 lb. of Welsh cool at the maximum and mean 
speeds, and 80 millions at the minimum speed. The duty tests 
extended over five days, but only the second day’s run, at the 
maximum speed, is dealt with in this paper. 

The —t station which the author is about to describe 
belongs to the Liverpool Corporation, and is situated at Everton. 
Water flows from Lake Vyrnwy and the Rivington reservoir into a 
covered-in reservoir adjoining the engine house, and is pumped 
from thence into an overhead tank, to supply the highest part of 
the city. As the water consumption varies considerably, Mr. 
Parry, the water engineer, decided that the new plant should be | 
able to raise any quantity from 600 to 5000 gallons per minute a 
mean vertical height of 102°39ft., including friction. 

The design of the engine embodies some special features, 
regarded by the designers and manufacturers as essential to the 





attainment of exceptionally high duty. These consist of a com- | plain and cylindri 
plete system of jacketing cylinders, covers, and receivers; of | encased in planished sheet-steel; the top covers 
draining the same; catching and re-evaporating the moisture; | ones requirin 


given to a vertical three-crank engine. | 
| shaft above and the pumps below ; the cylinder base and crank 


doubled at least by a modern plant, | 


| 


| connected together and to the receiver. 


| order to reduce the heat losses, the exhaust steam is led through a 
| heater on its way to the condenser, containing a copper coil, in 
| order to heat the feed-water before it entere the economiser, Thus 
sweating, with its deteriorating effect on the economiser pipes, 
which always takes place when economisers are fed with cold 


| water, is prevented, and at the same time the feed temperature is 


increased considerably. The waste gases from boiler to chimney 
are used to increase the temperature of the feed water, so that it 
enters the boiler at a high temperature, considerably above the 
boiling point at atmospheric — The pumps, being of the 
three - throw type, give a fairly uniform flow; and, although 
they are single-acting, they are so balanced that the work done on 
each side of the piston is practically the same. 

The illustrations show the side elevation of engine and the side 
elevation of pumps, The — plant consists of engine, 
economiser, and two boilers, e general construction is as 
follows:—The engine is of the vertical triple-expansion three- 
crank type, the cylinders being placed on the floor line, the crank 
shaft being supported upon — built into engine-house walls, 
and the whole strutted together with steel pillars. The cylinders 
are 15in., 23in., and 38in. in diameter by 3ft. stroke. They are 
all steam jacketed, whilst the intermediate and low-pressure each 
have an additional or outer jacket, together forming the inter- 
mediate pressure receiver. The high-pressure receiver is a 
separate casting, and is also steam jacke' It is fitted with an 
internal circulating pipe and a copper reheating coil, so that any 
moisture which the steam may contain will have an opportunity 
< rs re-evaporated and superheated on its way to the next 
cylinder. 

"i order to reduce clearance beam the valves, which are of 
the Corliss type, are placed in the cylinder covers, The bottom 
covers are steam jacketed, so as to re-evaporate any water which 
has gravitated to the lower and have branches which are 
The top covers are 
connected to the lower ones by passages cut in the cylinder cases, 
The pistons and cylinder covers are faced smoothly across in 
order that they may approach each other within jin., which was 
considered sufficient allowance for several years’ wear of the bushes, 
The cylinders, covers, and receivers, when put together, are quite 
, enabling them to be ily clothed and 
ing the only 
removal for purposes of examination, are entirely 


clothing and encasing radiating surfaces ; small clearance spaces | encased in polished sheel covers, 


and clearance surfaces, and at the same time large steam passages | 
and valves, quick in action and independent in adjustment, so as | 


to effect a minimum loss of steam pressure and a maximum amount | the author is acquainted with. 


of work got out of a given volume pressure of steam. 
It is well known that a t deal of ene: 
denser and chimney and is lost, so that if by any means some of 





+ Paper read before the British Association of Waterworks Engi 


escapes into the con- | same speed, and is driven by the cra 


The valve gear is both simple and effective, and contains 20 per 
cent, fewer joints than any other gear of equal range of adjustment 
1 the valves are actuated from a 
common shaft fixed in front of the cylinders, which rotates at the 
: by means of a drag- 
shaft and two connecting-rods with cranks at Fn angles on 
drag and gear shafts. The steam valves are actuated by an 

daptation of Craig’s gear, consisting of excentrics and clips 








cs 


yeoviens with arms connected to the governor, alsc fitted with steel 
ies, which move in elliptical paths, and in doing so en, with 
dies on dash-pot spindles, thereby opening the valves, en 
edges of the said dies get line and line, the valves are closed }; the 
dash-pots. The dies always engage at the same relative 
—i.e., the lead is constant, but the point of dise 
Sens upon the wep Wye ers which in the cage 
ows of a range of cut-off from ‘7 of the stroke of piston 
gf r= th is 
nother excellent feature in this gear is its itive i 
action, —> the wear of the trip dies tending to kee each othe’ 
sharp. Each cylinder is provided with an index mark: in decimals 
showing the point of cut-off, and the governor may be connected 
to and control the steam valves of all the cylinders, or those of the 
high-pressure cylinder only. In the latter case the cut-off gear of 
intermediate and low-pressure steam valves can be regulated and 
fixed while the engine is in motion by hand adjustment, The 
exhaust valves are worked by cams; one cam to each pair of valves 
By this means the valves are opened and closed rapidly, Som, 
idea of the relative rapidity of the motion may be gathered from 
the fact that at 2in, from the end of the stroke the exhaust valyg 
commences to open, and jin. from the end of the stroke the valye 
is full open ; by this means the loss of pressure in passing from 
each preceding cylinder is reduced, without giving exce:sive trays) 
to the valves. 

The author would point out, in ing, that each valve is 
furnished with a simple index, showing the lap, lead, width of 
port, port ing, jon, and release in each respective 
case, which, he need hardly say, isa great convenience in yalye 
setting and adjustment, as anyone can see at a glance the actual 
working conditions without removing anything. 

The governor is of the ordinary centre-weight type, driven from 
a pulley on crankshaft by two belts, but in order to get the 
necessary range of s , variable friction gear is inserted, consist. 
ing of a leather-faced pulley upon governor spindle, engaging with 
the face of a disc upon a countershaft, the necessary pressure 
obtained by a spring. The leather-faced pulley upon governor 
spindle can be moved nearer to or further away from the centre of 

e disc by means of a lever, hand wheel, and screwed rod. Thus 
the engine may be speeded or slowed by the attendant to suit the 
ever-varying water consumption. The adjusting rod is also pre. 
pared for attaching to a float in tank on water-tower for automatic 
working, All the steam glands are fitted with metallic § 
having drain pipes leading into hotwell. The high temperature 
of modern — will, in the author’s opinion, make metallic 
packing universal. The crank-shaft is of the web type, and is 
exceedingly strong, as it is carried by two bearings only. The 
fly-wheels are two in number, and are keyed upon each end of the 
shaft, and each is fitted with a crank pin. The crank pins 
are fixed at 120 deg. with each other, the high-pressure being con- 
nected to one and the low-pressure to the other, whilst 
the intermediate is connected to the middle or web crank, 
The sequence of cranks is high, intermediate, and low. The 
slides are carried by ornamental girders fixed upon the steel 
columns, 

The pumps are three in number, of the vertical single-acting 
typo. The rams are 22in. in diameter by 3ft, stroke, and are 
cottered upon the piston tail rods of each cylinder. The rams are 
so loaded that the deadweight is equal to half the water pressure 
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on the end of each ram. The pump glands are outside packed 
and are water sealed. The dni boxes are fitted with multiple 
disc valves of hard red fibre, working upon removable brass grids 
and — and phosphor-bronze involute spiral springs, loaded 
to 1b. per square inch to accelerate their action. The waterways 
through the pumps are so large and the lifts of the valves so 
small, that it was expected that the amount of slip would not 
in all probability exceed 1 per cent. The pump suction pipe is 
provided with a vacuum vessel, and is connected to an existing 
tank inside the engine house, which in turn is connected by pipes 
to the covered reservoir before mentioned. The delivery pipe is 
provided with an air vessel, fitted with an air - charging 
apparatus, and is connected to the standpipe leading to the over- 
head tank. : 

The surface condenser is placed in the pump-room, the circulat- 
ing water being taken from the ve side of pumps, and in 
order to ensure circulation a wing valve Epa in the delivery 
pipe between the two connections provided with a pillar handle 
and | same ge index giving position of valve corresponding with 
the different speeds of engine, The air pump is of single-acting 
vertical type, 10in. in diameter by 3ft. stroke, worked off a cross- 
head deal deen the low-pressure ram. 


The boiler-feed pump is 
lin. in diameter by 3ft, stroke, 


Mam l2noen 1 


also of the vertical single-acting 
type, and worked from the same cross-head on the other side of 

eram, The air pump discharge is run into a drain to waste. 
The boiler-feed pump draws its water from a feed tank fitted with 
a ball-cock, supplied with fresh water from the heater, which is 
fed from the delivery side of pump, so that no grease can find its 
way to the boilers. The steam traps from separator and jackets 
discharge into feed tank, but during the trial the separator 
trap was disconnected, the discharge cooled and weighed 
separately. P 
e heater consists of a copper coil, placed in the exhaust pipe 
between the low-pressure cylinder and the condenser. The iat a 
rator is of the centri type, the principle of which is wel 
known. It is placed on the of steam pipes between boilers 
and engine, close to the stop valve of the latter. All the jackets, 
except that for the low-pressure cylinder body, are supplied wi ; 
steam at boiler pressure, The latter is supplied with steam throug] 
a reducing valve at 501b. pressure. The economiser is of ——) 
make, having forty-eight tubes, the scrapers of which are wor 
by the main engine. The boilers are two in number, of the Lan- 
cashire type, 6ft. Gin. in diameter by 20ft. long, each having two 
flues 2ft, Gin, in diameter, and eight circulating cross tubes. 

In this test—No, 2—readings 





were taken every half-hour aud 
indicator diagrams every hour. 


All through the test: all — 
cylinders were indicated simultaneously. The high-pressure ani 
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diate-pressure pumps were also indicated simultaneously, 
ie veleabes after’ the cylinder cards were taken, because it 
was found that the cord attachment, which was the same for both 
linder and pump indicators, stretched unevenly when the 
degrams were taken together. The tap of the low - pressure 
ump indicator was found to have a different thread to the tap 
on the pump, and a special nczzle had to be made which was not 
y io time for this trial, but subsequent diagrams show the 
mean pressure to be almost identical with the high - pressure 
ump. 
ease and Results of Trials of Aubrey-street Pumping Engine, 
Test No, 2, 
Dimensions of boilers, &¢.— 





Number of boilers eRe ead bee ee a 

Number of boi'ers in use .. pall waiRng,.. aes 

Typ? .- eo oe Lancashire 
Length 20ft. 
MEAN Co. 54) d0 cae Dae. ce eh, a ae .. 6ft. Gin, 
Flues - Number and diameter in each boiler 2—280in. dia. 
Number and diameter of circulating tubes.. -. 8—6in. dia. 
Grate area ineach boiler .. .. .. «- «+ .«» reduced to 17 sq. ft 
Heating surface .. . .. « oe «+ «2 454 8q, ft. 
Heating surface of economiser.. 482 sq. ft. 
Total heating surface .. .. .. .. « 886 sq. ft. 
Ratio of heating surface t» grate area .. 5ltol 
Height of chimney .. .. .. « « 187ft. 
Areaofchimney .. .. .. 7°5 sq. ft. 
Maximum steam pressure .. 140 Ib. 


Boiler Test. 

Made by J. Parry, M. Inst C.E., water engineer, represented by Messrr. 
Duncanson, Jones, and 18 assistants, on behalf of the Liverpool Corpora- 
tion, whilst the author and two assistants took separate readings and 
observations on behalf of the makers, Messrs, Hathorn, Davey, end Co. 

Duration of test .. cares’ 10 hours 





Date of test .. .. a -. June 16th, 1897 
Meromoter, ininches .. .. .2 co «1 oc + oc 20°4 
Average steam pressure in pounds per sq. in. .. 133°2 
Average draught gauge ininches .. .. .. “57 
Temperature of boiler-house 77°5 
Temperature of fluegases.. .. .. 2. 22 oe « 878°8 
Temperature of feed toeconomirer .. .. .. «. 173° 
Yemperature of feed to boiler .. .. .. .. «. «. 244°2 
el— 

” Classofcoal .. .. «. Ebbw Vale steam coal 
Ca'orific value of ditto.. .. .. «2 oe «8 «+ 
Total coal consumed in Ib... .. 2. 22 «2 «+ oo 2625 
Moisture in coal, percent... .. .. «2 «2 of «- ‘89 
Total ash in Ib. fone eee we: ney Se 


Total combustib’e used in Ib. 2. 22. 1212) 244s 
Fuel per hour in Ib. — 


OGIO “cc. 40 an. co. on oo 00 00 co SONS 
Actual coal per square foot of grate .. .. .. «. 15°4 
Feed-water— 
Total quantity registered by feed meter in 
gallons 3 .. se co ce co of ce ce 2,008 





Equivalent in Ib. (100 gallons at 165 deg. Fah. 
= 984°5 Ib., 1 gallon at 178°3 deg. Fah. 


mOCTD.) ue 0s 1s oo, co ce ce co 90,568 
Less discharge from economiser relief valve 808 
24,752 
Height of water-level above pointer at start .. .. a 
Height of water-level above pointer at finish 2in, 
280 


Deficit in boiler water-level from start to finish of }in. 
Datel fea WOR oa en we 00 a: dc, ae on. co SR 
Average quantity used per hourinlb... .. .. .. 2508°2 
Actual ratio of lb. of water evaporated per Ib. of coal 9°5 
Ditto, ditto, from and at 212deg. Fah... .. .. .. 10°4 


Triple-expansion Pumping Engine. 


Diameter of cylinders, in inches 15, 23, 88 
i ee eee ee ee eee | 
Net area of cylinders, eachend .. .. .. «. «- 167 8q. in. 
406 sq. in 
1125 sq. in. 
Clearance per cent., high-pressure... .. .. 2°3 
es * intermediate-pressure . 2°1 


u 

” ” ot ne. cc. ae! ee 
First receiver capacity in cubic feet .. .. .. .. 7°8 

nd 1 

1 


9 - ” oo ee 4°1 
Total steam reheating surface in square feet 83°5 
Number of single-acting pumprams .. .. .. .. 3 
Diameter of dittoininches .. .. .. .. «. «- 22 
Diameter of single-acting air pumpininches .. .. 10 
Diameter of single-acting feea pump, in inches o 
Gaeke of pumes, Sa'Geed 3. ck ce te ce te SB 
Number of gallons delivered per revolution .. .. 148 

Engine Test. 


Average temperatures— 


ee EE a ee ae ee eee i 
Water in suction tamk . .. .. «2. «2 oo oo ce 56°98 
oS Pee ee ee eee 
6 SN eee ae 
Exhaust steam from low-pressure... .. .. .. «. 126 
Discharge from heater.. .. .. .. .. 125 
Average pressures— 
Steam gauge at se Dee va” ce ew ae oe RS 
Vacuum gaugeininches .. .. .. .. «. «2 +. 26°58 
Water-pressure gauge in feet .. .. .. .. .. .- 85°85 
— gauge above water-level in suction tank in 
Me. we se 20 ‘es 46, bs 00. 100 ‘00.90 oc, SOEe 
Total head pumped against in feet.. .. .. .. .. 102°39 
Revolutions— 
Total number per counter.. .. 2. 2... ee e+ 20,875 
Perminute .. .. .. 83 °958 
Steam used— 
Moisture in steam.. .. .. 
Air pump discharge in Ib... .. .. .. 2. 2. «- 19,684°5 
» ee ee 
Water discharge from jacketing traps .. .. .. .. 3281°6 
” ” oo ee 28° 
Midemunt ny wit. Se 
” ” ollagaad eo ce ce co ee co 22066 
Water discharged from separator trap... .. .. .. 350°5 
8 from steam pi 69 


Water discharged from safety valves and other leaks 1646°4 
Percentage of steam unaccounted for to total steam 


a. 5 cot! es ee We ec be ce ce 8 
Percentage of jacket to total steam used .. .. .. 14°83 
ant indicated horse-power— 
High-pressure oylinder WE real, ae. ant fom, .06,c bon SEO 
” Pa SrA 
Intermediate-pressure cylindertop  .. .. .. .. 27°9 
” ‘9 * OE ea’ sy on 
Low-pressure cylinder top.. .. .. 2 se se ce 88°9 
” ” as. eat! das we! 0d oe SES 
oo, SP ES ere er are oe 
Pump horse-power— +h 
SS OE ee.) eae mR oes 
Intermediate-pressure.. .. .. .. 1. ce se ee 58°T 
WPTOMBUTO... 65 5. ce 55°5 
P ne gt Ee Oe a eee ea 
Friction horse-power, percent.. .. .. «. « «. 6 
Delivered horse-power in water lifted -. i... 1. 156 
Mechanical ... J ee Sr 
Actual steam used per indicated horse-power per hour 
pitt(“7.2i" Pump plus jacket discharge) .. .. .. 12°761b. 
tto, delivered horse-power per hour .. “46 wee 


Relative volumes of cylinders— 
I h-pressure SS te 

htermetiate-pressure cyinder. .. .. .. .. -- 2°48 

/W-ptessure cylinder.. .. .. .. . 6°75 


Expansions, &¢,— ; 
Mean cut-off in high-pressure cylinder.. .. .. .. °36 
” ” intermediate-pressure cylinder .. °45 
” toti3 low-pressure cylinder .. .. .. .. ‘88 
” OPONIIE os Cos cas vc. caaw JOe 
Pum Fiasg eml pressure absolute .. .. .. .. «. 7° 
otal gallons lifted .. ., 8,0: 5,500 
s ” » per mo 801 550 
” u eo! eos (oe ee ORES 
Average height of Uft'in fect. 2. <1. 2. . 10288 
MOON Sc a ns ae 8,087,570,450 
181,780,C00 


building, was weighed into 
of a new Avery platform weighing machine, 


gewn up and numbered cors-cutively, carried into the boiler house, 


Testing Apparatus.—The coal, which was kept in a separate | the positive Duncan type, made by the Liverpool Corporation, and 
containing 1 cwt. each, by means | registers from units to seven figures. The heater meter is of the 
The bags were then | Frost make, and registers from urits to seven figures. The two 


meters were tested and corrected :t the Corporation testing house 
before being used, and were 
checked on the site one with 











| 
| 
| 





the other by connected 
to the same main in sequence 
at 500 and 1200 gallors per 
hour. The maximum variz- 
tion was found to be within 


} per cent. 

Betore and after the test, 
100 gallons of feed at approxi- 
mately working temperature 
were run through meters 
into the barrels upon the air 
pump discharge weighing ma- 
chines, and were found to 
weigh as follows :—Heater 
meter at 59 deg. Fab., 100 
gallons = 1020 1b., or 2 per 
cent. more than the exact 
amount, Total gallons re- 

istered, 2184 = 22,276 °8 lb. 

‘eed meter at 165 deg. Fah., 
100 gallons = 984 °5 lb. Mean 
temperature of feed through 
meter, 173°3 deg. Fab. At 
this temperature 1 gallon was 
assumed to weigh 9 °8 Ib. 

The steam condensed in 
the jackets is found by de- 
ductiog the number of gallons, 
reduced to equivalent pounds, 
passing through the heater 
meter, from the equivalent 
weight ———— registered 
by the f meter ; but in 
order to confirm this a one 
hour’s run was made at each 
of the three speeds and werk- 
icg conditions named in the 
tests. In this case the dis- 
charge from jacket traps was 
disconnected, passed through 
a cooling coil, and weighed. 
The dise e from air — 
was measured into two 36- 
gallon casks, each standing 
upon an Avery platform 
weighing machine. The water 
from hot well was ran into 
either through a flexible hose- 
ae The barrels were 
rained by a cock placed near 
the bottom of each. Exch 








gauge, placed on chimnsy side of dampers, furnished with in 
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registering the water pressure in inches. A Schaeffer and Buden- 
berg’s pyrometer, placed on chimney side of economiser, register- 
ing the heat of waste gases in degrees Fahrenheit. Fahrenhe‘t 


2 


3 4 5 90¢ 
Pump Lift i 


thermometers fixed on engine and boiler house walls, Mercurial 





scidac tras ac, ce SOQSUR000 
of coal per indicated horse-power .. .. .. 1°46 


Duty on 166 Mt. wi ah ea <a 
Pounds 000Ib. of steam .. .. 


barometer, fixed in engine house. Harding’s seven-figure counter, 
driven by positive motion from engine, @ feed meter is one of 


AUBREY STREET PUMPING ENGINE—THE PUMPS 


and booked as they were used. What remained over at the end 
of the trial was returned, weighed; and deducted. A oe 
ex 











cask was balanced empty on 
its respective weighing ma- 
chine, the desired weight 
added, and water run in 
until the scale turned. The hose was then run into the other 
barrel while the first was emptying. The discharge from the 
separator trap was measured in the same way, but bofore being 


Indicator Diagrams 





6 


4 
Quality 


1% 17 (8 19 20 2 22 23 24 CuFt 


measured it was cooled by being passed through a coil. All the 
steam pressure, water pressure, and vacuum gauges were tested 
before the trial, and all errors noted and allowed for in the fore- 
going results. 

Anyone carefully examining at leisure the results placed before 
them would not fail to notice—firstly, the low efficiency of the 
economiser ; secondly, the relative weight of jacket discharge to 
total steam used by engine, which may be thought to be rather 
high, but there was no indication of superheat shown by the 
thermometer fixed in the exhaust pipe from low-pressure cylinder 
to condenser. But the whole of the jacket discharge was returned 
to the boiler, and the heat it contained was utilised in raising the 
feed temperature from 126 deg. to 173 °3 deg. Fah. 

Without doubt the method adopted of measuring the feed to 
boiler and the disch from jackets by meters is less reliable than 
the actual weight method, but by the method adopted the feed was 
supplied at a higher temperature than would have been possible by 
the other plan, while the possible error probably does not exceed 
2 per cent., and does not in any way affect the accuracy of the 
duty test of the plant as a whole. 

With ie to the economiser, the author does not wish it to be 
understood that he iders the appli to be misnamed, but 
that in cases where you supply an economiser with water already 
heated to upwards of 173deg. Fah. and the temperature of the 
flae gases escaping to the chimney are only 373 °8 deg. Fah., you 
must be prepared to —— little gain. If, in this case, the steam 
on its way from the boiler to the engine had been led through a 
superheater fixed in the downtake at the end of each boiler, the 
author is of opinion that the net gain would have been from 8 to 10 
per cent. It is quite true that there would have been a loss in the 
evaporative duty of the boiler and economiser, but there would 
have been a considerable _ from the reduction of the total 
stream actually used as discharged from air pump and traps, owing 
to using superheated steam. One is apt to look uncharitably on 
steam condensed in jackets, a when it is unusually high. 
With steam superheated 120deg. Fah., the probable reduction in 
jacket discharge would be from 70 to 80 percent. It is a matter of 
regret that the quality of the steam was not ascertained by calori- 
meter, as the moisture apparent in the high-pressure cylinder was 
appreciable. 

It may be asked, Why was such a high water-level maintained 
in the boiler? Surely drier steam might be expected if the 
water level has been kept lower. True, but at the date of the 
test there was only one feed pump, that on the engine, and it, 
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as well as the meter and check valve, had given some trouble in 
ordinary every-day use, probably due to the high temperature of 
ped, so it was wisely decided, as it afterwards 
meies, During the last 


the water pum 


turned out, to allow more margin for ee 

hour of trial the water level in boiler fell 4in. owing to the feed 
check valve on boiler sticking, and the feed escaping through the 
economiser relief valve, but as this valve had always leaked, pro- 
vision had bsen made for weighing and observing the amount of 
eficit in boiler at end of test was 
Deducting this from the total economiser 
relief valve discharge—viz., 808 lb,—leaves 458 lb., showing that 
the amount registered by the meter happened to be that amount 
in excess of the amount actually evaporated, which was 25,032 1b., 
cent, more than the total weight of steam actually used 
by engine. If the excess of water evaporated be further analysed, 
we find that a portion of this loss can ba accounted for : -- 


discharge half-hourly. 
ascertained to be 350 1b. 


or 8*7 per 


The 


Excess of steam made over that used .. 


Total di 


Total loss accounted for 


from 
Drips from steam-pipe 


Total loss unaccounted for.. 


The deficit unaccounted for—which is only 6°8 per cent. of the 
total water evaporated—seems what one might expect when it 
high-steam 


earaine .. 


is borne in mind that the compound low-water an 


safety valve was blowing cff the whole of the time, and occasionally 
the deadweight safety valve, too. It was observed that these valves 
were not tight at 7 1b. below the stated maximum pressure during 
this triai, bnt at the previous and su 
this did not happen. 


evaporat: 


coal requires a thic 
highest results. 

It was the author’s original intention to give in this paper the 
whole of the five days’ tests, but there remained little time to 
prepare anything like an analysis of more than one day’s results. 
Bat in the whole of the engine tests, together with the two 
preliminary ones, the steam consumption per indicated horse- 
amp horse-power is almost identical. 
liminary boiler tests were made with inferior slack, as compared 
with which the evaporative qualities of the Ebbw Vale steam coal 
were shown to be fully 50 per cent. superior. h 
opinion that no paper on the duty trial of a particular 


power and 


‘ive mayen A 


With respect to the evaporative duty of the coal used, the author 
is of opinion that had the grate area been still farther reduced, 
say to 12°5 square feet, and the dampers allowed to remain fully 
open instead of partly open as in this trial, a much better 
might have been expected, as this class of 
fire and strong draught to bring out the 


All the pre- 


As the author is of 


penews 


=. engine is oe without some means of og tone e same 
69 with some similar published results, he appends a list of eight com- 

See parable engines, with such particulars as are published or can be 
419°5 deduced from the same. ‘ 

Toe In conclusion, the author trusts he has been able to establish the 


uent trials at slow speeds 
Probably the additional vibration at the 


home. 





stipulated in all cases that the parties tenderi 
guarantee, and the minimum guarantee acceptable should also be 
stated, the quality of guarantee being the best of all 


quality of design, workmanship, and material, and 


assertion that, although the demand for high-duty pumping 
machinery has not been so keen in this country as abroad, owing 
probably to cheaper fuel, still, if exceptionally high-duty pumping 
machinery is demanded, the order may be confidently placed at 
In placing an order for pumping machinery, it should bo 
must give a duty 


ides to the 
fast, but not 


—— 


commencement of the year. Angles ,priced to-day at £6 to £653, 
' 


are unchanged on the last six months, improved 5s, on the openi 

of the year, and half-a-crown less than in October, 1896, Othe? 
finished iron quotations to-day were :—Tank plates, £5 19s, §4. + 
£5 15s.; stamping sheets, £9 10s. to £10; tabe atvip, ee Ta 6 
Fis obtdl wovha aes bipt well enplogsts with uot wwesd 

e steel works are kept well employed, ‘ood pr 

the end of the year, On the quarter there 7 no altertin, { 
steel returns, but Siemens billets were tc-day about 2s, 64, und 

April or January rates. Bessemer billets were to-day about 
7s. 64., and Siemens about 103. per ton over October, 1896 Pe 
tho first were £4 7s. 6d., and the latter £4 10s. per ton, To-day 
steel bars were £6 53. to £6 103., sheets £7 5s, and upwards, 4 
cold-rolled sheets £10 103, Angles eee were £6 for lar, 

sections, and £6 153, for small dimensions, plates were £5 ie 
to £6 15s., round and squares £5 153. to £6 53., flats £5 10s, to 
oo a angles £5 7s, 6d,, tees and channels £5 15s,, and girders 


In ged ys iron trade some contracts for the quarter’s supplies 
which had been postponed by buyers till the business position was 
better understood, were placed to-day ; while others will doubtless 
very shortly be forthcoming. Pig iron has not altered much in 
price since Jaly, Staffordshire all-mine at 523. 6d. to 57s, 64, 
part-mine at 55s. to 47s. 6d., and London forge 38;, have not 
altered on the quarter ; but Northamptonshire forge at 403. to 42s, 
this afternoon, and Derbyshire at 43s. to 443., have both dropped 
ls, The same remarks apply to April values, and, as regards 
Staffordshire iron, to January also ; but Northamptonshire was in 
January 22. per ton, and Derbyshire 1s, better than to-day a year 
ago. In October, 1896, quotations were all-mine Staffordshj 

55s. to 57s. 6d.—same as now ; part-mine, 42s, 6d.—2s, 64, to 5s, 







































































higher speed was the cause. least, cost, less than now ; cinder, —2s, less than now ; Northamptonshire 
forge, 40s. to 41s.—1s, per ton less ; and Derbyshire, 41s. to 495, 
Taste I —3s. per ton less than to-day’s rates, This we think a fairly 
s tisfactory state of things for the pig iron branch, Alfred 
iia | Hickman, Limited Page aces one of the “ow smelters in the 
apacity. | i i % i 
Date of ae s isis ailiatinns, Revo- ease Gry aaa his Hydrate pig iron at » and his BM, 
Pumping station. trial Makers. Gallons | Height | Type. team diameter and stroke, | tions | Drand ai . : 
. oa —s a naar Gael SarOEe. per The engineers, machinists, and tool makers are in possession 
minute. | feet. | F minute. | of plenty of orders. The engineers are well engaged on steam 
} pumps and electrical plant, and locomotive building is carried on 
Waltham Abbey .. 1888 /|T. Richardson and Sons 1,000 444 \Vertical rotative, slide} 130 /LS8in., 1s, ond 5lin.| 24 at a brisk rate. 
valves by 3ft. hing the reducti f i kers’ followi 
ee 1892 |E. P. Allis and Co. 10,000 | 153°56 (Vertical rotative, Corliss| 120 /28in., asin’, and 74in. by} 20°5 ae ee of ps cal ‘ sailings palens re “Midlana r 
ak re ea Prof. Car-| 1893 Ditto 10,000 | 161°8 wees Ditto 120 t.% 20-3 | and Steel Wages Board, several of the forges had to play on 
penter's trial a ‘ Tuesday, the 5th, owing to the refusal of the men to accept the 
Hornsey sluice ..|\July 24th, J. Simpson and Co 8,736 | 263°3 |HorizontalWorthington,| 180 [16in., 25in., and 42in. by} 25°2 | lower rate of wages, and in some instances the fires lighted on 
1894 | ; Corliss valves 8ft. 7}in. Monday night had to be put out until the men’s leaders had remon- 
Chestnut Hill, Boston,) 1895 /|E. D. Leavitt 12,850 | 137 Vertical rotative engine| 175°7 | 13°7in., 24°375in., and | 59°59 | strated with the recalcitrant puddlers rding their unreasonable 
USA. 2 oe ees ond he ogg pumps, 39in. by 6ft. conduct. patience am some grumbling, the Wages Board 
U-street, Washin, = N ’ 350 | ; , still possesses the confidence of the great majority of the men, 
8 gton 1896 + mao Sh -~ pian 2,850 350 ~~~“ wanna drop} 150 [16in., . -—< 45in. by} 45°41 _ The quarterly returns relative to the Midland and Staffordshire 
Rotterdam W.W., No.7; 1896 |Fyenoord Engine Works} 6,000 | 100 Horizontal rotative,drop) — /15fin., 24gin., and 36}in.| 44 iron trade show that the number of furnaces now in blast is 74 in 
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Notes on the Engines Enumerated in the above Table, 
(J) ‘‘ Proceedings” Inst. C.E., vol. xci., pages 238 and 234; and 


Engineer, August 16th, 1889. 


(2) ** Proceedin; 
and Engineering, ss 
3) Ditto. 


(5) Engineering, December 25th, 1896. 
(6) Engineer, April 30th, 1897. 
(7) Engineer, April 80th, 1897. 


1) Data incompl 
(2) and (3) Pro 


common to bo’ 


water evaporated and steam used. 


sin; 


pum 


overlooked. 


” American Inst. M.E., vol. xv., pages 818 and 436 ; 
e 15th and 22nd, 1894. 


¢ : 
(4) Engineering, November 30th, 1894. 


ete. 
robably the best results yet published. No. 2 was the 
maker's test; No. 8 an independent test under the guidance of Prof. 
Carpenter, completely analysed by Prof. Thurston. The notable point 
th trials was the smallness of the steam losses between the 
Comparing the two tests, the pro- 
fessors got ten millions better duty than the makers, but what is 
ular about this is, although the total coal used, water evaporated, 
and indicated horse-power in both cases were almost identical, the head 
ped against was 8ft. more in the professors’ than that of the maker’s 
test. Although Prof. Thurston's paper on this engine trial is one of the 
most exhaustive treatises of its kind, and was followed bya tolerably 
searching discussion, this important discrepancy seems to have bee! 


(4) The 


trial-—wh 


pumps. 


ve nm 


(5) ome ey 
bable that 99 


instructing staff, assisted 


boiler efficiency is excellent. 


ich was made b: 


Prof. Miller and the regul: 
yy about sixty students—the results, whic 
were fully reported in the American technical journals, on the contrary 
showed considerably superior economy. 
opinion that the alleged results are somewhat of a sporting nature. 

(6) In this case the air and circulating p 
separate engine supplied with steam discharged from the jackets. 

(7) and (8) These are duplicate engines, v similar in design to 
No. 5, except that the a valves are not pen Moor sera worked. The 
maker's guarantee was in pounds of steam 
pump horse-power was taken from the 


the design of this engine with ‘that of No. 2, it is 
per cent. of experienced engineers would expect a less 
avourable result from an economical point of view, but at the duty 


lar labora‘ 


r pump horse-power. 
dicator diagrams from the 


The author, however, is of 


umps were driven by a 


The 


Very elaborate eeparators were used to dry the steam before it 


was used, and the moisture discharged from the separators was 12°8 per 
cent. and 16°1 per cent. of the total steam supplied to each engine 
respectively. This is as much as a fully-jacketed engine would use in 
its jackets, and impairs what would have otherwise been 
engines, and boilers, too, for that matter. 
vd ot £tag pumping plants are handicapped against those of, say, 


results for 


Where only, say, 200-I.H.P. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


At the quarterly meetings at Wolverhampton yesterday, and at 
Birmingham this (Thursday) afternoon, there was a good attend- 
ance, The news of the good tone prevailing at the Cleveland 
quarterly meeting of Tuesday had a good effect, but the still con- 
tinuing dislocation of trade caused by the engineering struggle, 
with its disastrous influence on iron and steel exports, as instanced 
by the Board of Trade returns for September, exercised an 
adverse influence. Negotiations relating to considerable quantities 
of both crude and finished iron were opened yesterday and to-day, 
and in most cases will probably be condatel' 


next few days. 


It is understood that the marked bar firms adhere to the £7 10s. 
basis fixed in December last, and that, as other branches follow 
their example, no change has occurred in the business position, nor 
are prices in these other branches this quarter officially altered. 

Considerable quietude still exists in the sheet iron trade, and 
some of the large mills at Bilston and Wolverhampton have of late 
To-day, however, manufacturers 
stated they had met with good inquiries from the export buyers, 
who usually attend the quarterly meetings in large numbers, and 
they believe that some important orders in this section will result. 
The export inquiries were for galvanised co’ ted. roofing and 
eets. Galvanised sheets to-day showall 


been almost standing for orders, 


other 


on the prices of both the quarter and six months ago, In July 
galvanised sheets of 24 gauge were £9 7s, 6d, to £9 10s, f.0,b, Liver- 


in the course of the 


advance, 


£6 2s, 








the latter an outside price, associat 
£5 15s. as a minimum, marking a decline of 2s, 64. to 5s, on the 
quarter, and of 5s, to 7s, 6d. on the April and January rates. 
The present prices, however, compare well with October, 1896, 
when common bars realised £5 7s. 6d. to £5 lbs, 
of the marked bar houses was quoted £6 15s, to 

was £3 15s, to £4, and merchant bar £6 10s, to 


Hoop iron at £6 5s. to £6 12s, 64. is better than it has been for 
the last two years, and a shilling or two better than it was at the 


second quali 
£7, puddled 
an improvement | £6 12s, 6d 


pool, and in April £9 15s. to £9 17s. 6d. we 
£9 12s. to £10, an increase of 2s, 6d. on April, 
10s, 6d. on July rates. 


they were quoted 
and of 4s, 6d. to 
Present values are, however, from 80 to 100 
under January rates, which ruled at £10 to'£10 10s., whilecompared 
with October prices they are 7s. 6d. to 13s, less, the quotations for 
twelve months back being £10 5s. to £10 7s, 6d. 
sheets, therefore, are improving, but have a good deal of leeway 
to makeup. Fora parallel to the present state of black sheets we 
have to go back to 1895. In Api 
priced £6 5s. to £6 7s. 64. A year ago they were £6 7s, 6d. to 
£6 10s,, 23. 6d. to 53, better than now; in January last they were 
£6 10s, to £7, from 53, to 163, above present rates; in April they 
had fallen to £6 7s, 6d., and in July to £65s., at which figure they 
now stand. 

Since last December marked bar has been firm, but unable to 


Galvanised 


that year black doubles were 


Common bars at the beginning of the year were £6 


to £6 5s., a price which was reaffirmed by the Unmarked Bar- 
makers’ Association in April, and again at the July quarterly 
meeting. In July, however, they were already selling at £6 to 
6d., and to-day they are selling at £5 102. to £5 17s, 6d., 
firms to-day holding to 


To-day, the 








have just accepted a Philadelphian tender for the supply of gas 
pipes to Glasgow, and in doing so have effected a saving of 41 
r ton over the lowest British tender. If this is correct it is 
‘taking coals to Newcastle” with a vengeance, for Glasgow has 
pipe founders at her doors, without going 3000 miles for them. 

On October 11th the Light Railway Commissioners held an 
inquiry at Derby with reference to the proposal to construct a 
light line between Derby and Ashbourne. It was explained that 
at present the only way communication between the two 
towns, which are thirteen miles apart, was by the North Stafford- 
shire Railway, which involves a journey of abovt thirty-three 
miles, It was stated that frequently goods sent from Derby were 
not delivered at Ashbourne Station until a lapse of two or threo 
days. The line will be constructed along the side of the Derby 
and Ashbourne turnpike road, and there will be wharves and 
sidings for goods, The motive power will be electricity by the 
overhead system. A great deal of milk, farm produce, and coals 
will be carried over the new line. The company will be inco 
rated with a capital of £70,000, and borrowing powers of £20,000, 
The Derbyshire or Council, the re ration, and other 
local bodies interes’ were represented, but there was really no 
opposition to the scheme, Eventually the Karl of Jersey, who 
presided, said that, subject to certain clauses agreed upon by the 
Corporation and the promoters of the project, the application 
would no doubt be granted. : 

The thirtieth annual meeting of the South Staffordshire and 
East Worcestershire Institute of Mining Engineers was held on 
the 11th inst. at Mason College, Birmingham. The report, which 
was of a very satisfactory nature, was adopted. Mr. W. 
Whitehouse was elected ident, but Mr. R. 8. Williamson con- 
tinues president for another year, Mr. Whitehouse being compelled 
to decline the office through ill-health. Mr. H. G, Graves read 4 
ae upon * Irish Legislation on Mining Coal before the Year 

800,” 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The Manchester Iron Exchange on Tuesday was 
well attended, but it was exceptional where either merchants of 
representatives of makers reported more than a very modera 
sort of business com eo Be this contlene, Se 
of buying, which is only what mig expected consi 
po fo of the enginceritg trades lock-out and_ strike, 
merchants here and there were attempting to force business @ 
lower prices, For pig iron inquiry was slow, no orders of = 
great weight for local requirements being reported, although som 
of the makers are doing a fairly —_— business for export, end 
practically out of the home market for some brands. f The un 
selling by merchants did not in ag Bp affect makers quotsiin 
which ed very firm at the full rates quoted last week, wi 
rather a tendency towards even further hardening upon some fall 
brands, For local and district brands ee remain at the 
list rates last given, but in Lincolnshire there is some underselling bY 
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forge qualities having been sold at 42s, 9d, het cash, 
moro oa makers’ price, whilst odd parcels of foundry 
vi ht be bought at about 45s., or 6d, under makers’ quotations, 
delivery Manchester. In outside brands makers are in some 
P coees quoting 50s, 10d. net cash for good foundry Middles- 
= h, delivered by rail Manchester, but this figure is a 
stabsable on actual business, and about 50s. 4d. to 50s. 7d. 
: ain the full average figures, Scotch iron is rather variable ; 
oy Eglinton some sellers are not prepared to book at under 
ie §d,, whilst others would readily accept 47s., with Glengarnock 
maining at about 46s, 9d. net pene cash, delivered at Mersey 
oar only a trifle under this figure ing quoted by epeculative 
Proronants. Quotations for delivery Manchester Docks are 49s, 
fea Glengarnock, and 49s, 6d. for Eglinton, Ordinary brands of 
‘American pig iron continue firm at 46s, net Manchester Docks, 
nsiderable offers at slightly lower figures having bzen refused, 
oie to the present shortness of supplies, no further arrivals 

beri co far come up by the Manchester Ship Canal. 

In the finished iron trade a steady tone is maintained at recent 

notations, and the bar mills generally are well engaged upon 
orders in band. For Lancashire bars £5 15s, is the minimum that 
makers are quoting, but through second-hands forward orders 
might be placed at as low as £5 12s. 6d.; North Staffordehire bars 
are still quoted £5 17s, 6d. up to £6 2s, 6d. per ton delivered in 
the Manchester districts. Sheets are without alteration, and 
average about £7 to £7 5s. delivered here, For hoops there is 

a very slow demand, but association list rates remain at 
£6103, for random to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s, 6d, less for shipment, 

‘A firmer tone prevails in the steel trade. Hematites are steady 
at rather better prices, ordinary foundry qualities averaging 57s. 
to 57s. 6d., less 24 delivered here. In billets considerable sales 
have been made, and local makers are firm at £4 6s, 3d. net cash, 
Steel girders, although odd lots have been sold at under this figure 
are not quoted by makers under £6 7s. 6d., and common steel 
plates remain at 5 10s. to £5 12s, 6d. Boiler plates can be readily 
bought at £6, delivered Manchester district, 

Basiness generally throughout the engineering trades of this 
district continues more or less disorganised as a result of the lock- 
out and strike. The firms that are outside the Employers’ Federa- 
tion are of course exceedingly busy, and a few of the general 
engineering establishments who have been the most successful in 
obtaining non-union labour are turning out perhaps almost two- 
thirds of their ordinary production, but these are exceptional 
cages, and taking the trade all through the Lancashire eer 4 
cantres are all suffering severely. It is, however, generally antici- 

ted that a period of industrial peace will follow the present 

jsastrous struggle, which it is now thought cannot possibly 
extend over more than another month, and that with the close of 
the year there will commence a spell of active and remunerative 
trade. Many of the engineering works are certainly steadily pre- 
ing themselves during the stoppage, and they will mostly be 
able to undertake new work in a better position as regards plant, 
and also, it is hoped, as regards their relations with the workmen. 

The Manchester Association of Engineers had a very successful 
opening seesional meeting on Saturday last, and the President, 
ir. Joseph Nasmith, gave a sort of informal address, which he in- 
troduced by some very pertinent references to the dispute now going 
on in the engineering trades, which, however, are dealt with in 
another column. The main purpose of his address was to set 
forth some of the unsatisfactory features of the present patent 
laws, The laws of this country as regards patents were, he said, 
ina very peculiar condition, and there was some misconception 
as to what was patentable, He might explain that no principle 
could be patented, but the application of a principle by some means 
or process which the inventor had devised was patentable. Most 
patents fell under the heads of combinations of el tsor mechanism, 
Combinations of elements were more often heard of in co” xection 
with chemical patents, and here the line was drawn very closely, 
In the combinations of mechanisms, however, there was a very 
wide range, and a great number of changes could be rung; the 
law stating that if any one took any number of old parts and 
combined them in a new way, or made a combination so as to pro- 
duce a new result, the invention was patentable. The benevolent 
way, however, in which this law had been interpreted, rendered it 
very difficult to make a new combination that would be really 
patentable. Another point in connection with patents was that of 
‘prior user;” and on this the law said, that confidential 
experimental or secret —— for the purpose of perfecting an 
invention prior to patenting it, did not invalidate it. Mr. 
Nasmith then dealt with the position of foreign patents 
in this country, to which, he said, Mr. Levinstein had 
called attention, and which the Manchester Chamber of 
Commerce had taken up with a considerable amount of vigour. 
This was a matter which chiefly affected the chemical industry, in 
which German manufacturers who made their dyes in Germany, 
and employed German labour were flooding the English market 
with their manufactures, English makers naturally felt aggrieved, 
and no wonder, because in every country in Europe, without 
exception, it was a condition on granting a patent to a British or 
foreign subject, that the invention s! be worked within the 
country, and within a specified time, or otherwise it might be de- 
clared void, whereas the English market was by reason of the law 
thrown open to inventors from any part of the world. The United 
States had no conditions as to working within the country, but 
owing to the tariffs they put on there were very few cases 
in which it did not pay to make a patent in the States instead 
S in this country. ‘Taking, however, the freedom of ——— 
by continental inventors, and the enormous power of amendment 
in patents, the position of foreigners was stronger in this country 
than in any other, and was probably the sole reason, or nearly so, 
why in Germany they had an enormous analine d ye industry, and 
in England it was represented by one or two firms only, This did 
not apply to quite the same extent in mechanical patents, but the 

‘anger was always there, and he hoped that the Manchester 
Chamber of Commerce, who had taken the matter up, would be 
pa cir fi efforts to secure a very considerable amendment in the 
aw. 

‘ > annual meeting of the Manchester Geological Society was 
wd on Tuesday, the President, Mr. Mark Stirrup, occupying the 
th . In the annual report, which was confirmed and ean ag 
the council congratulated the members on the valuable resulta of 
the years work, Many important papers had been brought before 
The ees, and discussed by them with intelligent interest. 
iif the society filled an tes ee position in the intellectual 

© of the city and neighbourhood was manifest by an eventful 
— of nearly sixty years, a period which had seen a great 
Pps in the art of mining, and in the appreciation by the public 

geology as an important branch of natural science. During the 
Four year twenty-two new members had joined the society. 

: Casa had been lost by death, and eight by resignation, 

ps § showing a net increase of ten members, ‘The society now 
— of twelve honorary, nine life, and two hundred and 
oe _ ordinary members, making a total of 239, Other busi- 
the ore the meeting included the art intment of officers for 
dent: Moe. year, Mr, John Ridyard, F.G.S., was elected presi- 
8. §.’PI esers, WwW. N. Atkinson, S, Garside, John Gerrard, and 
of Mr ad F.G.8., were elected vice-presidents, whilst the name 
eskde ee Stirrap was added to the list of ex-officio vice- 
tad Me. 8; Mr, Clegg Livesay, J.P., was re-elected hon, treasurer, 
dlected hee bos —_ H.M.1.M., and G, H. Winstanley were 

- Secretaries, 

wane coal trade a general steady improvement is reported, and 
wobie scriptions of round coal the output of the pits, which are 
better ©, Lapa 4 full time, is moving away readily. For the 
fairly Pra ities suitable for house-fire purposes the demand is 
seh and prices show a hardening tendency, although an 
psn ne on full list rates is only being got in very —_ 
lls; Pembe © pit mouth, best Wigan Arley is quoted 10s, 6d, to 
’ rton four-feet and seconds qualities of Arley, 9s, to 














9s. 6d.; and common house coal, 7s, to 7s. 6d. ton. The lower 
descriptions of round coal are only in limi request for steam 
and forge purposes, but with house-fire requirements relieving the 
market of surplus quantities, prices are showing a slight improve- 
ment, and average 6s. 6d. per ton at the pit mouth. Supplies of 
engine fael are fairly plentiful in the market, and low prices are 
being taken on prompt clearance eales; but there is no quotable 
change, and for forward contracts eellers are in many cases hold- 
ing ont for slight advances. At the pit mouth average rates are 
still about 4s, 6d, to 4s. 9d. for best qualities ; 3s. 9d, to 4s. 3d. 
for medium ; and 3s, to 3s, 6d. for common sorts. 

For shipment a fair d d continues to be reported, and 
slightly better prices are being quoted, ordinary steam coal deli- 
vered Merzey ports being now scarcely obtainable under 88. per ton, 

Barrow.—The hematite pig iron trade remains steady. A fairly 
active business has been done during the week both in makers’ 
and in warrant iron, and prospects are gcod, notwithstanding the 
uncertainty as to the engineers’ dispute. It is generally believed, 
however, by those most intimately connected with the trade of the 
district, that immediately the preeent industrial war is over there 
will be a marked revival in the iron and the allied trades. In the 
meantime makers are very busy, and are well off for orders, 
Daring the week one of the furnaces at the Solway Works has 
been blown for repairs, but another farnace will soon take its 
place. Thera are now 38 furnaces in blast, as compared with 36 
in the corresponding week of last year, There is a further satis- 
factcry reduction to report this week in warrant stocks to the 
extent of 2755 tons. The stocks now held represent 193,559 tons, 
or 102,387 tons less than at the beginning of the year. Prices 
remain at 48s. to 50s. 6d. nominally for parcels of mixed Bessemer 
Nos. net f.o.b., and warrant iron is at 47s, 7d. net cash sellers, 
47s, 6d. buyers. 

Iron ore is in very good and steady demand, and there is a 
liberal consumption of native sorts at about lls, per ton for good 
average quality parcels. Less attention is being paid to Spanish 
ores since the increase in prices consequent on the increase in 
freights, and the effect is seen not only in an improvement in the 
local demand, but in the inquiry from other districts using 
hematite iron ore. Much interest is taken in this district in the 

rospect of a limitation in the supplies of Spanish ores in the 
Consdiote future. When Spain begins to export a reduced 
tonnage of raw material, it is expected a wonderful impetus will 





There is a good deal still doing in files for the Continent, latest 
orders received having been for the dockyards and engineering 
establishments of various foreign Powers, including France, Spain, 
Italy, Holland, Denmark, Norway, and Russia. This is not alto- 
gether a satisfactory feature, as it is caused by ships which would 
bave come to this country for repairs now putting in at available 
ports along the coast, where the work is being done by foreign 
artisans. Indeed, it is reported from the Continent that the firms 
in several countries have their works running day and night, and 
yet the local secretary of the Amalgamated Engineers declared the 
other day at a mass meeting of the men that “ foreign competition 
was all Tommy rot!” 

In the cutlery trades the secondary grades of 8 continue to 
decline ; the London market is languid ; and although there are 
some good lines coming from Scotland, the country trade generally 
is not equal to what it was in the corresponding period of last 
year. Very discoursging reports are sti ing received from 
South Africa, particularly from the Transvaal. Indian business is 
no better, and is not likely to be this year, while for the United 
States the ying a tariff is still reported to be effecting its object, 
which was to keep out foreign goods. The only distant market 
which shows an improvement is in Australia, where business is 
recovering slowly. 








NORTH OF ENGLAND. 


(From our own Corr L 

THE engineering dispute, though it has led to the stoppage of 
more shipyards, and the curtailment of operations at some of the 
works supplying materials to these and the engineering shops, has 
as yet failed to have any injurious effect upon the general iron and 
steel industries of this district, for there is the usual autumn im- 
provement in the pig iron trade, and the finished iron and steel 
industries are, after a lull of some weeks, becoming brisker ; and 
this is even the case in the plate and angle branches, which might 
be expected to suffer the most from the condition of affairs in the 
engineering and — industries, 

The pig iron market continues to show much animation, a large 
trade having been done during the last few days on export account, 
and makers have now very good reason to be firm in their prices, 





be experienced in the local ore trade. With this view it would 
be wise to pane for new funds with more energy and push 
than is displayed at present. 

In the steel trade business is very steady, and there is no falling 
off to note in orders except for shipbuilding material, and this 
depression is only of a temporary character, and will give way 
immediately the engineers’ crisis is over. Heavy railway material 
is in good demand, and makers keep their mills very actively 
employed. Prices sre steady at old combination rates, ranging 
from £4 7s, 6d. to £4 10s. Light sections are quiet. Merchant 
steel is in good inquiry. Hoops remain a good trade. General 
steel products are in steady request, 

Shipbuilders have nothing new to report, as new orders are not 
being preesed for under present conditions, when dates of delivery 
cannot be arranged owing to the ergineers’ dispute. Very little 
is being done in the engineering shops, but work is plentiful. 

No variation can be noted in the coal trade, Orders for steam 
fuel are fairly but not briskly given out, and the supply remains 
well in front of the demand, low prices being the result. Coke 
brisk and at firm prices, 

Shipping is fairly busy at West Coast ports. The exports of pi 
iron last week were 5875 tons, and of steel 7303 tons, as compar 
with 5197 tons of pig iron and 11,924 tons of steel in the corre- 
sponding week of last year, an increase of 678 tons of pig iron and 
a decrease of 4621 tons of steel. The shipments this year to 
October 9th represent 338,973 tons of pig iron and 357,875 tons of 
steel, as compared with 253,670 tons of pig iron and 389,709 tons 
of steel in the corresponding period of last year, being an increase 
of 85,303 tons of pig iron and a decrease of 31,834 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire colliery district trade is brisk in every 
department. The pits are well employed, the number of men out 
of work bei pac we than has been the rule for a considerable 
time. One hears, however, a good deal of grumbling by the 
miners as a body. Several of them are making wages, but 
the majority of them are said to be taking home amounts alto- 
gether inadequate for their household necessities, Good authori- 
ties find it difficult to account for this except on account of the 
pits being overcrowded, and the length of the working face being 
rn | in some instances by about one-half. In spite of these 
grievances of getting little money for their labour, the colliers 
show a regrettable readiness to apply to the Yorkshire Miners’ 
Association for permission to strike on the least ible pretext. 
Of course, if they give notice without the authority of the union 
they don’t get union pay. At present the miners’ officials are 
endeavouring to arrange differences between the men and the 
employers at various collieries. The sharp turn in the weather has 
cavsed house coal to go off freely, with the result that stocks are 
being materially reduced. To London the Midland and Great 
Northern companies are —— heavy supplies, sales being made 
up to 9s. per ton for good qualities of Barnsley house coal. For 
the Eastern Counties there is alsoa steady demand. Best Silk- 
stones have fetched 8s, 6d, to 9s, 6d. per ton; Barnsley house 
from 8s, to 8s. 6d. per ton ; second qualities from 7¢. per ton, thin 
seam coal making about as much as seconds. 

In steam coal the export demand is somewhat pressing owing to 
the lateness of the season. During September the coal taken 
to Hull reached a total of 256,476 tons, being an increase of 
19,520 tons on September of last year. In the completed nine 
menths there were forwarded 1,961,216 tons, an increase of 
226,400 tons on the similar period of 1896. To foreign countries 
the exports fell away last month, the weight being only 140,855 
tons, a decrease of 11,121 tons, For the nine months, however, 
the rate was 858,022 tons, an increase of 7°5 per cent. Of this 
weight the South Yorkshire collieries sent about one-half of the 
whole, while the West Yorkshire collieries sent 49,464 tons, the 
balance coming from those pits which are on the borders of the 
adjoining counties, Denaby and Cadeby Main was, as formerly, 
at the top of the list, 38,904 tons for the month, and 335,952 tons 
for the nine months, compared with 28,702 tons and 288,280 tons 
in the corresponding periods of last year. 

In the heavy industries of the city business remains very much 
as last reported. The manufacturers, by dint of resolute efforts, 
are able to keep their works going for the more urgent orders. 
So far, considering the difficulties they have had to contend with, 
they have done remarkably well, and every day the tension gets 
less severe, The labourers, who gained a knowledge of how to 
work the machines through their attendance upon them before 
the strike took place, are improving every day under the super- 
vision of the foremen. Of course, the firms feel a difficulty in 
taking work for fixed deliveries for short periods. In the lighter 
trades, too, the injurious effects of the strike are being experienced. 
Steel manufacturers report that engineering firms are sending in 
very few orders, and work is slowing down all round. When the 
strike commenced the furnaces were running full time, and at 
several of our establishments arrangements were being made for 
increasing the output. All this is now reversed, and several fur- 
naces have been stopped altogether. There is no likelihood of any 
change for the better in the steel trade until the dispute is at an 
end. The same cause is adversely affecting the iron trade, a con- 
siderable number of men having been dcbinged from the foun- 
dries. The adverse influence is felt more ager a Ba the com- 
mon brands, the call for bars and sheets being still fairly up to the 
average, 








nearly all of them are well supplied with contracts for 
execution this and next month—in fact, they have very little to 
sell which they can deliver within the next six weeks, All they 
deliver will have to be made, because their stocks are in nearly all 
cases practically exhausted, and steamers have frequently to be 
kept waiting at the wharf until the iron which they are chartered 
to carry is made. 

As the end of the navigation season is fast approaching, a large 
quautity of Cleveland pig iron, nearly all of foundry quality, is 
needed for export to the Continent, and shipments from the Tees, 
which were rather poor at the beginning of the month, have in- 
creased considerably during the last ten days, and promise for 
October to be the largest ever recorded. Those who have to 
deliver iron during the current shipping season have no room now 
for delay, as not only is iron becoming scarcer and dearer, but 
vessels to carry it are scarce also, and freights are going against 
the exporters. The d d is undoubtedly strong, but it is con- 
fined to iron that is wanted quickly, and no buying for forward 
delivery is reported, seeing that there is the winter to be got over, 
when prices may be easier. The quantity of iron shipped from the 
Cleveland district this month has m 52,565 tons, as compared 
with 37,910 tons last month ; 47,264 tons in August, and 48,782 
tons in October, 1896, to 13th. A large quantity of No, 3 Cleve- 
land iron is being taken out of the public stores for delivery 
abroad, but the total stock in the stores does not decline much, 
because forge iron, which is more plentiful, is sent in, and takes 
the place of the No. 3 withdrawn. The stock of Cleveland iron 
held by Messrs. Connal and Co. at 13th inst. was 76,441 tons, and 
the decrease for the month was 2348 tons. 

No, 3 Cleveland pig iron for prompt f.o.b. delivery has this week 
been generally sold at 42s, 3d. per ton ; nothing below that has 
been taken, and some of the leading brands could not be had 
under 42s, 6d. No, 4 foundry iron has become very scarce, and the 
price has been raised to 41s. Forge qualities, though rather 
plentiful, have maintained their prices, grey forge being at 39s. 9d., 
and mottled and white 39s, 3d. 

Notwithstanding the successful competition of Cumberland 
hematite iron, producers in this district of hematite have raised 
their prices, and now are not prepared to sell mixed numbers under 
49s, 6d., which they assert they must have if they are to avoid loss, 
Certainly the advance in the prices of foreign ore has increased 
their cost of production. But when they ask ls, 6d. per ton more 
than the Cumberland makers will accept consumers hesitate to give 
it, especially when Cumberland iron used to be the dearer, some- 
times by 2s, per ton. Very little is going out of the public stores, 
and it is said the producers themselves have large stocks, 
and on the 13th the stock of hematite pig iron in Connal’s stores 
was 54,186 tons, the decrease for the month being only 279 tons. 
Rubio ore is somewhat easier, 15s., delivered at wharves on Tees 
or Tyne, being asked, and the rate of freight Bilbao to Tees hes 
gone down from 7s, to 6s, 74d., at which it is expected to continue 
for some time. The price of ore is still too high, compared with 
the figure obtainable for the iron. 

Among firms in this district which have received awards at the 
Brussels Exhibition are :—Messrs, Wilsons, Pease, and Co., Tees 
Ironworks, Middlesbrough, who are to have gold and bronze medals 
for pig iron and castings; Joseph McLauchlan, Middlesbrough, 
= medal for ganister bricks, &c., for steel and ironworks ; 

orth-Eastern Steel Company, Middlesbrough, for basic steel. 

From the quarterly statistical report drawn up by the Middles- 
brough Chamber of Commerce there is withdrawn a pig irca 
making establishment, which was among the earliest tobe esti. - 
blished in the Cleveland district, it having been founded very 
shortly after the discovery of the main seam of Cleveland iror- 
stone in 1850, but during a considerable number of years has not 
been a successful concern. The furnaces were those at the Tees- 
side Ironworks, four in number ; they have now been dismantled, 
and the land is to be utilised for other industrial purposes. The 
North-Eastern Steel Company, who some time ago acquired the 
Acklam blast furnaces, are entirely rebuilding them. One of tke 
remodelled furnaces has been in blast for some time, and another 
has been put in operation. Two more are in course of reconstructicn. 

Finished iron and steel manufacturers are wel! supplied with 
orders, and works are nearly all fully occupied. The steel rail- 
makers in this district have plenty of contracts booked, and as 
they can secure £4 10s. per ton at works for their heavy steel rails, 
and have no difficulty in keeping their mills going with prices on 
that basis, they do not see why they should take such low price: 
as it is reported the Americans have accepted for Canadian and 
Japanese orders. The Americans are not in anything like the 
same favourable position with to orders booked as the 
manufacturers of this country, and if they take contracts at a loss 
there is no reason why British producers should follow their 
example. It will be time enough to take low prices when our 
manufacturers get hard up for orders. Steel billets are about 
£4 7s, 6d. net at works. e plate trade is not much affected by 
the stoppage of so many engineering and shipbuilding establish- 
ments; other markets ap to have been found, and works 
continue well occupied. he price of steel plates, which were 
very weak for some weeks prior to the beginning of this month, 
have become stronger, indeed 5s. per ton more is quoted than was. 
asked in September, a circumstance which is rather unexpected. 
But considerable quantities have been bought during the last fow 
days, and £5 5s., less 24 per cent. f.o.t., for steel plates is now 
generally quoted. Iron ship plates are at £5 2s, 6d., less 24 per 
cent. f,0.t, Common iron bars are steady at £5 5s., less 24 per cent. 

The ay ag tages! in freights has, notwithstanding the labou 
troubles in the engineering industry, led to the giving out of 
fair number of orders for new vessels, Wear shipbuilders during 
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the last week or so have booked orders for vessels representing in 
the aggregate over 22,000 tons, and the yard of Messrs. Pickersgill, 
at Southwick, has been re-opened after a short stoppage. The firm 
have booked an order for a 3530-ton steamer for Cardiff owners, 
and for two of 5750 tons each for Liverpool orders, while the 
Sunderland Shipbuilding Company have booked orders for two 
steamers. Sir James Laing and Co, have to build a steamer of 
3800 tons gross, and Messrs. Short Brothers one of 3°50 tons. On 
the Tyne Palmer’s Shipbuildiog and Iron Company have received 
an order from the Bedouin Steamship Company for a steel steamer 
of 3490 tons. Messrs, Craig, a ap and Co., at Thornaby-on- 
Tees, are proposing to considerably extend their shipyard during 
the forthcoming year. 

The freedom of the Borough of Hartlepool is to be conferred on 
the 19th inst. on Sir Thomas Richardson, M.P. for the borough, 
chief of the well-known firm of marine engineers. 

The coal trade in this district continues active, large sales of 
steam coal for delivery this year being still made, but the brisk 
season in this branch must soon come to an end; it is at its best 
during the shipping season. House coal is in improving request, 
and there is a good deal doing in gas coal for export. Some very 
fair orders for the latter have just been placed, Genoa merchants 
having, among others, given out orders for over 70,000 tons, to be 
delivered over the next twelve months, and the price to be paid 
leaves 7s, per ton f.o.b,, which was the figure reported for another 
st of contracts made a short time ago, for next year. It would 
appear, therafore, that this is expected to be something like 
the price for 1898. At Tyne Dock the inadequacy of the berthing 
accommodation has become apparent, and this notwithstanding 
the establishment of the Danston Staiths ; and the North-Eastern 
Railway, the owners, are erecting additional berths. The want of 
this redaces their supply of empty wagons. The Wallsend Coal 
Company, who re-opened the original Wallsend Colliery, after it 
had been closed for half a century, have provided a new shipping 
staith, and the first cargo of coal was loaded thereat on Saturday 
last. The loading arrangements are very satisfactory, and the 
coal will be shipped in a much better state than is usual. At 
the new Hommerbeck Colliery, near West Auckland, Mr. J. W. 
Boddy has come upon the Brockwell seam, and will at once 
erect plant to work theseam. Coke is firm at 13s, 31. per ton, 
delivered at Cleveland furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been comparatively firm since 
last report. Prices went up 3d. to 64. per ton toward the end cf 
last week, and the market has been fairly steady in the last few 
days. There are, however, few transactions in warrants. Scotch 
iron has sold from 44s. 94. to 44s, 7}d., and up again to 44s, 9d. 
eash, and from 44s, 1049. to 44s, 10d. and 443, 11d, one month, 
There is very little doing in Cieveland iron. A few transactions 
took place in it from 42s, 2d. to 42s, 24d. cash, and 423, 44d. one 
month. Cumberland hematite was done in small quantity at 
47s. 81, to 47s. 5d., and up again to 47s. 7d. cash, there being also 
some business from 47s. 74d. to 47s, 94d. one month. Middles- 
tr hematite has been practically neglected in the Glasgow 
market. 

The discovery that Scotch - made hematite had become ercarce 
sent up prices ls, per ton within the last few days, and the price 
now quoted for this class of iron is 51s., delivered in railway trucks 
at the steel works. 

Furnaces in blast in Scotland now number 78, compared with 
77 at this time last year, and of the total there are 6 producing 
basic, 38 hematite, and 34 ordinary pig iron. In consequence of 
the colliers having —_——_ abandoned their restrictive policy, 
the supply of fuel for smelting purposes is ample, and it pays the 
ironmasters to produce pig iron at present prices. Scotch pigs 
are being largely used just now in place of Cleveland iron, which 
~ oe and dear, owing to the extensive shipments from Middles- 

rough. 

The prices of G.M.B, iron are a shade better than last week, 
and the —_ brands are steady. Monkland and Govan, f.o.b. at 
Glasgow, Nos. 1, are quoted at 45s. 74d.; Nos. 3, 45s, 14d.; Wishaw 
and Carnbroe, Nos. 1, 453. 10}d.; Nos. 3, 453. 44d.; Clyde, No. 1, 
50s. 3d.; No. 3, 47s. 3d.; Summerlee, No. 1, 50s. 6d.; No. 3, 
47s. 6d.; Gartsherrie and Calder, Nos. 1, 51s.; Nos. 3, 47s. 6d.; 
Coltness, No. 1, 51s. 9d.: No. 3, 48s., Glengarnock at Ardrossan, 
No. 1, 50s. 6d.; No. 3, 45s,; Eglinton, No. 1, 47s.; No. 3, 45s.; 
Dalmellington, at Ayr, No. 1, 47s.; No. 3, 453, 6d.; Shotts, at 
Leith, No, 1, 52s, 6d.; No, 3, 50s.; Carron, at Grangemouth, 
No. 1, 5ls. 6d.; No. 3, 48s. 

The shipments of pig iron from Scottish ports in the past week 
have been comparatively light, amounting to only 3834 tons, against 
4546 in the corresponding week of last year. To Australia 
575 tons were despatched, France 30, Canada 220, South America 
180, India 132, Germany 490, Rassia 150, Holland 285, Belgium 
105, China and Japan 150, other countries 205, the coastwise ship- 
ments being 1332, against 1649 in the corresponding week of last 


ear. 
Z The stock of pig iron in Glasgow warrant stores has been re- 
duced 925 tons in the course of the week, and now amounts to 
347,146 tons. A large quantity of Scotch iron is going into con- 
sumption in place of Cleveland, the price of which, plus cost of 
carriage, is higher than Scotch delivered at the ironworks in the 
district. The past week’s arrivals of iron at G mouth from 
the north-east coast of Scotland amounted to 10,014 tons, being 
2238 tons more than in the same week of last year. 

In the finished iron and steel departments business kee 
fairly active, notwithstanding the obstructions due to the lock-out 
in the engineering department. While the current trade in iron 
and steel manufactured goods is fair, there are complaints of a lack 
of inquiries for future delivery. 

American competition in iron and steel goods a) to have 
sustained a check by the advance of prices in the United States, 
and the increased activity in the manufacture there. From New 
York a firm of iron merchants write to a Glasgow house that they 
are unable to offer billets at a price that would lead to business, 
owing to the altered conditions of the iron and steel markets 
there. The principal makers of steel billets in the States are fully 
sold for the rest of the year, and the firm in question have found it 


PS | after a stoppage of six weeks, has been re-started 


until Monday, the colliers, for a wonder, as we remarked, went in 
on Saturday. Mid-week report on ’Change, Cardiff, was that best 
and secoad best steam coal was being quoted firmly, and quota- 
tions for dry and Monmouthshire coals were unaltered. Small 
coat steady, but patent fuel still only in moderate request. 

Coalowners are getting applications for prices in view of making 
contracts, and I hope soon to record some, The latest prices are 
as follows :—Best steam, 10s. 6d. to 1ls.; seconde, 93. 61. to 10s ; 
dries, 93. to 9s, 6d.; best Monmouthshire, 93. to 93. 3d.; seconds, 
&s. 93.; best small, 63. to 63, 3d.; seconds, 5s. to 53, 3d.; inferior, 
from 43, to 4s. 6d. 

The house coal trade is in a healthy condition, though there has 
not been anything like a pressure to secure supplies, the weather, 
which at one time appeared to be setting in for an early winter, 
becoming milder. fe is, however, cnly a question of a short time 
when higher prices will be the result of increased inquiries. At 
present quotations are as follows:—Bestbouse coal, 10s. 3). to 
103, 91 ; seconds, 93. 3d. to 9s. 6d.; No. 3 Rhondda, 10;, 91.; 
brush, 9s. 34. to 93. 6d.; small, 7s. 6d. to 8:.; No, 2 Rhondda, 8;, 
to 83, 8d.; through, 6s. 94.; small, 4s. 6d. Swansea closing prices 
were :—Anthracite, lls, to lls. 6d.; seconds, 93, 6d, to 10s.; 
ordinary, 83. 6d. to 9s.; culm, 4s, 34. to 43, 6d. Steam coal, 
9s. 64. to 103. 6d.; seconds, 83. 6d. to 9s.; small, 52, 6d. to 6: 
House coal, No. 3 Rhondda, 10s. 6d. to 11ls,; through, 83. 64. to 
93.; small, 7s. 6d. to 83.; No. 2 Rhondda, 8;. 6d. to 93.; through, 
7s. 3d. to 7s, 9d.; small, 53s. 6d. 

The iron and coal statistics for Wales during September are 
satisfactory. I note that the aggregate shipments, foreign and 
coastwiss, at the rts cf South Wales and Monmonthshire 
amounted to 1,591,931 tons, as against 1,508,675 tons exported in 
the corresponding month of 1896, or 62 932 tons more than the 
total shipments in August, 1897. Iron and steel shipments showed 
an incrcase of 3159 tons, and coke 604 tons, but in patent fuel 
there was a falling off to the extent of 6469 tons. In iron and steel 
Newport took the lead with 4861 tons, Cardiff second with 1463 
tons. In coal Cardiff took the lead as usual, but Swansea was 
first in patent fuel, having despatched 32,520 ton, Last week 
Swansea coal trade showed an increased business. The total was 
close upon 40,000 tons, France taking 12,000; Italy, Germany, 
Sweden, Canada, and Cape Town figuring well. In patent fuel 
7501 tons were shipped, and in coke 1679 tons went to Santa 
Rosalia. 

Last week it was reported in Cardiff that Mediterranean freights, 
which have been high, were showing a slight tendency to slacken. 
Fixtures for Hong Kong for the Admiralty at 27s, Colombo 
193, 6d., Port Said 7s. 6d., Genoa 73. 61., Gibraltar 6:3. 91., Rio 
16s. 6d., Santos 183., Trieste 9s., Bay and North French about the 
same, a little weaker. 

Li steamers are not much in evidence at the Welsh ports, 
bat this is generally the case, the big steamer going light to 
Galveston, New Orleans, Newport News, &c., for cotton. By the 
end of November, when the Baltic closes, a number of small 
steamers will be liberated, and as the cotton freights will lessen 
about the same time increased tonnage may be expected in at 
Cardiff, Newport, and Swansea. 

During the last week and ten days pitwood cargoes have been 
numerous, principally from France. I hear that one contract for 
next year has been made at 15s. 44d. French merchants tell me 
that wood will be dearer next year than this. Large quantities 
of wood have been blown down by the storms, and there will not 
be much cut early next year for certain. Tendency in market 
mid-week Cardiff was to higher quotations, closing price 15s, 3d. 

Mr. D. A. Thomas, M.P., addressed a crowded meeting at a 
colliery village near Merthyr as on ee when he reviewed 
the present coal crisis, brought about by the rejection of the 
control-of-output scheme by the coalowners, and the handing in 
notices to terminate the sliding scale on the part of the colliers. 
Having touched upon various salient points, in which, rather 
disingenously, Mr. Thomas referred to the sliding scale as the 
invention of ‘‘Mr, Hussey Vivian,” when all the colliery world 
knows that the author is Sir W. T. Lewis, Bart., Mr. Thomas 
came to the “moral” of his speech, which was to dovetail the 
contrel [scheme into the sliding scale, and by possibly getting the 
80 per cent, of the coalowners who supported the control scheme 
to agree to this, the remainder of the coalowners who had refused 
to co-operate could be left to the colliers to deal with. Mr. Thomas 
was applauded, and the opinion is growing that an amended sliding 
scale may be agreed upon. 

An important meeting of the Swansea Corporation Parliamen- 
tary Committee was held on Monday, when the chairman read the 
—, of the bill of costs incurred in promoting the ‘' Triple 

heme.” The total was £5739, and after a very stormy 
gathering, some members insisting upon further particulars, a 
postponement for a month was decided upon. 

A Bill for important dock improvements at Bristol is preparing 
for next session, 

In the iron and steel trade a good deal of business continues to 
be done. On ’Change, Swansea, mid-week, it was reported that 
the pig iron market had remained firm, and the last quota- 
tions showed a slight improvement in brands all round. 

socks are visibly decreasing, and at the finished iron 
and steel works full time is the order of the day. Rails, 
heavy, are in better demand, and bar mills generally are busy, 
Dowlais exceptionally so, considering the slackness that has been in 
that de ent. In the Swansea Valley last week the demand 


= 
An Aberdare collier was sent to prison for a month this 
for opening his lamp in Lletty Shenkin Colliery, thereby a 
an explosion, ang 
The Bwllfa Colliery award dispute has been adjourncd ty 
November, 








NOTES FROM GERMANY, 


(From our own Correspondent. )' 

ALL departments of the Silesian iron trade remain pretty 
regularly, though perhaps rather moderately employed, ‘The 
iron branch is gee in a healthy position ; some heavy order 
have been booked during the past week. Stocks remain about 
stationary, and quotations are reported to be firm, leaving a fair 
profit to the makers. A good activity is going on at the rollip 
mills, existing orders reaching into next quarter, R 

Merchant iron continues a trifla weak, both as regards demand 
and prices, which is owing in scme measure to the numcrong offers 
that have recently been made by West-German firms, Sheet, 
remain flat in — and in demand, while heavy plates continue in 
good call. Tubes, though in pretty regular request, show a falling 
off sgainst previous months. A 

The increase in the working population of Silesia shows how the 
iron and mining industry has developed within the last forty years, 
In 1858 26,376 miners, and 12,806 workmen in the iron and steg} 
industry were counted in the Oppeln district, amon 107,663 
inhabitants. Taken by census in 1895, the number of inhabitants 
rose on 1,710,181, while the number of miners and «f persons 
employed in the iron industry rose on 117,117, 69,961 fa’ ling tothe 
mining, and 47,156 to the iron department. 

Orders of weight are coming in rather slowly on tbe Rhenish. 
Westphalian iron market, and in some articles stocks have conse. 
quently been increasing. The condition of prices remains firm, 
as a rule, except where large orders are concerned, for jn that 
case makers prefer to accept slight reductions rather than let the 
contract slip through their fingers. 

There has been an improvement, though only a very slight cne, 
noticeable in the demand for merchant iron on the Austro. 
Hungarian iron market, but the orders forthcoming are generally of 
small weight, and makers have given up hoping for a revival until 
next year. A fairly active trade continues to be done in girders, 
though the building season is drawing to its end. Hardware and 
sheets are neglected. The machine factories, especially those in 
Hungary, complain of insufficient employment; but the Ieee. 
motive shops are, as a rule, pre‘ty active. 2 

The entire rolling stock of the Austrian railways consisted at 
the end of 1896 of 4494 locomotives, 3619 tenders, 10,015 passenger, 
and 107,879 load wagons, and 211 snowploughs. At the end of 
1896 orders for 45 locomotives and 2444 wagons were pending, 

In France the iron business moves on quietly, but a evfficient 
amount of orders has been secured at the principal establishments, 
Merchant iron quotes 165f. in Paris, plates and girders selling at 
175f., but buyers do not meet with any difficulty if they wish to 
pay lees, The steel works are well off as regards fresh contracts, 
the French State Railways having recently granted a pretty heavy 
order for steel rails at 156°20f. to 156°50f. p.t. ‘ 

The position of the Belgian iron and steel trade is not favour- 
able, demand having shown a falling off upon the week. Only in 
rails a fair business continues to be transacted ; and some sorts of 
structural iron have, likewise, remained in good call. A most 
active business is done on the Belgian coal market, demand for all 
sorts of coal being very good indeed. 

Prices are consequently firm, with an upward tendency for 
house coal, ine classes of fuel, though also in lively request, 
are not expected to rise in quotation, owing to the reserve that is 
generally noticeable in the Belgian iron trade. Exportsin Belgium 
coal bave been satisfactory, especially to Holland, Laxemburg, 
United States of America, and Eogland, showing an increase for 
the first eight months of present year, while exports in Belgian 
coal to Germany, France, and Italy, show a failing off against 
previous year. Belgian coke is also in improving demand, total 
increase for the first eight months of present year amounting to 
70,000 tons, France ps Laxemburg, as well as Sweden and the 
Low Countries, being chief consumers. The artificial coal export 
to England rose from 8245 tons last year on 16,545 tons this year, 
from January to August. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal keeps 3 prices unaltered from 
last week. House coal is in very g' demand. Stems long and 
prices very firm. Iron ore firm, Tin-plates unchanged. Steel 
and ironworks well off for orders, 

Coal: Best steam, 9s.; seconds, 8s, 9d.; house coal, best, I1s,; 
dock screenings, 6s. 6d.; colliery small, 5s. 9d. to 6s.; smiths 
coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
44s, .; hematite warrants, 42s, 3d. f.o.b. Cumberland ; Middles- 
brough, No. 3, 47s. 74d. Prompt ; Middlesbrough hematite, 49s. 3d. 
Iron ore: Rabio, 14s.; Tafna, 138. 6d. Steel: Rails, heavy sec- 
tions, £4 10s. to £4 12s, 6d.; light ditto, £5 7s. 6d. to £5 10s 
f.o.b.; Bessemer steel tin-plate bars, £4; Siemens steel tin-plate 
bars, £4 2s, 6d.; all delivered in the district, cash. Tin-plates: 
B steel, coke, 9s, 9d.; Siemens, coke finish, 10s. Pitwood, 


THE 





for tin was greater thanthe supply. The week’s prod 
of steel was 300 tons in excess of the previous week. W ight and 
Butler, Duffrya, Millbrook, and Pontardawe are working full 
time ; seven mills working at Upper Forest, but full time was not 
shown at Landore owing to a deficiency of ingots. Duffryn Mill, 
Midland and 
Morriston Works are reported in full swing. At some of the works 
me plates of the Staffordshire kind are being turned out, 

ing iron and steel quotations Swansea Exc! e this week 
are as follows :—Glasgow pig, 44s, 8d}., 44s. 9d. ; Middlesbro’, No. 
3, 42s. 24d. een hematite, 49s.; Welsh bars, £5 53, to 
£5 7s, 6d. Sheets, iron and steel, £6 53. to £6 10s. at works. 
Steel rails, heavy, £4 7s. 6d. to £4 10s. ; ht, £5 7s. 6d. to 
£5 10s. Bessemer steel: tin plate bars, £4. Siemens best, £4 to 
£4 2s, 64., all delivered in the district net cash. Tin-plates: 
Bessemer, steel cokes, 93. 6d. to 9s. 9d.; Siemens, coke finish, 
93. 9d. to 103.; ternes, per double box 28 by 20 ¢, 17s, 3d. to 
18s, 64.; best charcoal, 123, to 12s, 6d.; Stockton, £62 83. 9d, to 


impossible to get from any of their makers a special price for | ¢¢3 


export. Steel billets are selling at makers’ works in the United 
States at an advance of 3 dols, to 3°50 dols, from the lowest ruling 
figures three months ago, 

The shipments of coals from Scottish ports in the week 
have amounted to 167,697 tons, compared with 192,773 in the 
— week, and 160,526 in the corresponding week of 1896. 

he colliers may now be said to have practically abandoned 
their policy of restricting the output of coals, and supplies are 
faller and more regular. In the Glasgow district steam coal is 
in = demand, while there is an increasing business in house- 
hold sorts. Splint coals are being sold in large quantities, Main 
coals sell at G w barbours 7s., splint and ell 7s, 64. to 7s, 9d., 
and steam coal at 83, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 

THERE was a greater buoyancy in the coal trade last week, 
and towards the close an increase in tonnage, which led to 
the {belief that an improvement was setting in. Unfortunately, 
this week, reports are not quite so satisfactory, and all that can 
be said is, ¢ the market is fairly brisk, and collieries which 
had been almost at a no cmc. have fully resumed. Last 
week the Plymouth collieries a good order, and though it 
was towards the end of the week, and a start was not expected 





The shipments of tin-plates are fairly up to the average, and 
last week showed an increase with a corresponding reduction of 
stock. Several mills which have been idle are resuming work, 
the men, after a stoppage in some cases of five months, accepting 
the reduction offered. In the Aberdare Valley the dispute at the 
Cynon Works has been settled, and a restart was made tbis week. 

At Briton Ferry all the mills and finishing departments were in 
full work last week. The production of hematite iron at the 
Briton Ferry Works, and steel bars at the Briton Ferry Steel 
Works and at the Albion, continues up to the average. Iron ore 
quotations are a 13s. 6d. to 14s, Cardiff. An order has 
been booked on the Wear from a Cardiff coalowner for a steamer 
of 3500 tons, 

At Llanelly the pegeenet of the Old Castle, Old Lodge, and 
the Western Tin-plate Works have asked the men to accept re- 
duction, and a meeting has been held by the workmen, who mani- 
fested some degree of objection. No definite reply has been made 
up to the time of my despatch, In the district a joint board or a 
sliding scale committee is being suggested, as tending to bring 
about harmonious working betaeen both parties, 

Shipments of tin-plates from Swansea last week amounted to 
60,161 boxes, and 51,842 boxes received from work, showing a fairly 


15e, 9d. to 16s. London Exchange Telegram: Copper, £48 7s. 6d.; 
Straights tin, £62 12e. 6d. Freights firm, es ly coasting and 
Bay ports. Owing to Birmingham quarterly meeting to-morrow 
there was a small attendance on ’Change. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 8th. 


Goop crop conditions and anticipated gold receipts from abroad 
have helped the stock markets, e selling of the crops at 
rices is helping manufacturing and transportation interests at 
aes . The banks have an abundance of money for all 
needs, Jobbers report a good autumn demand, and the present 
indications are that the winter months will be months of still 
greater activity in the industries. It is the opinion of 
authorities that the upward tendency of prices will be slow but 
continuous, until the normal level is reached. Rail makers 
have been indulging in anticipations of large steel rail 
contracte, It is rather remarkable how little steel rail buy: 
ing is done when account is taken of the large amount 
work projected and surveyed. ‘The advance in billets = 
intuwl an advance in rails, but this will not be of any benefi 
as long as the concerns which make their own Bessemer and billets 
can take care of the increased business. The present lull in iron 
and steel demand is liable to be suddenly terminated. The fee 
mills are busy, and merchant steel continues to sell for for _ 
delivery at improving prices. Piate mills are selling boiler Pai 
and tank for quick delivery. Nail makers have been able to ship 
for distribution all the nails they have been making. Alabama 
pig has been quoted 23, higher, and billets at Pittebargh, om 
threatened with 4s, advance. In fact, despite the lull, a su 4 
breaking out of a demand is threatened, which may up‘et 0 va 
servative management—a very unnecessary upsetting wes 
consider the enormous producing capacity of the furnaces 








Ow Wednesday the Swiss National Council adopted by 
ninety-six votes to five the Bill for the establishment of compulsory 





ae 
+ Cardiff the coke trade is tolerably good ; quotations, 15s, to 





28s., according to brand ; patent fuel, 10s, to 10s, 3d. 


accident insurance for all persons dependent upon others for th 
livelihood. 
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LAUNCHES AND TRIAL TRIPS. 


day, the 7th inst., the s.s. Whitehall, 
e4 sage Craig, Taylor, and Co., of the 
bull Uy Shipbuilding Yard, Thornaby, for 
Messrs. Guthrie and Co., West Hartlepool, pro- 
ed to sea on her trial trip from the Tees to 
the Tyne, which proved highly satisfactory, a 
speed of about ih ee bein; = yy 
i f the vessel are ry 
ee 2 about 31 ptm fers a 
; ht of water. e es have been 
light draG y Messrs. Sir Christopher Farness, 
Westgarth, and Co., Limited, of Middlesbrough, 
the size of the cylinders being 20in., 32hin., 53in, 
by 36in. stroke, two boilers working at 1601b. 
press re, The owners of the vessel were repre- 
ted by Mr. Robert Craig, who has had the 
seperintondence of the finishing of the boat. 
» the lst of July there was launched from the 
ard of C. 8, Swan and Hunter, Limited, 
Wallsend, the mammoth steamer Monarch, sister 
ship to the 8.8. Milwaukee, built by the same firm 
year. On Tuesday morning, October 12th, 
the vessel left her moorings at the builders’ yard, 
and was taken to sea to one her trials. The 
ss, Monarch, like her sister ship the Milwaukee, 
may be deemed to be one of the most perfectly 
complete cargo steamers ever built. Her dimen- 
sions are 484ft. overall, 470ft. between perpendicu- 
lars, 56ft. beam, and 42ft, 3in. depth to the shelter 
deck, She has a carrying capacity of 11,700 tons 
deadweight, or a measurement capacity upwards 
of 11,000 tons, and is fitted for the conveyance of 
a large number of cattle in the ’tween decks, with 
cattle stalls of the latest type, and most approved 
arrangement of water service ; whilst for rapidly 
handling the very large cargoes which the steamer 
will carry an exceptional number of powerful 
winches, together with derrick posts and derricks, 
have been placed in convenient positions about the 
decks, It aot being intended to carry passengers, 
the accommodation, which will be i on the 
shade deck, is of a very limited, although very 
comfortable, description. Water ballast will be 
carried in the double bottom throughout the 
vessel, and also in a deep amidship tank, the 
total quantity amounting to about 3000 tons. 
Fresh water can also be carried in some of these 
tanks for the use of cattle; fresh water con- 
densers which can work at all hours will also keep 
up the necessary supply of fresh water. A com- 


THE PATENT JOURNAL. 
Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘ communicated" the 
name and address of the communicating party are 
printed in italics. 


29th September, 1897. 
22,275. MANUFACTORE of CycLe Lamps, L. Schmitt, 


ndon, 

22,276. Boat Proputsion, H. W. Handcock and A. H. 
Dykes, London. 

22,277. Hee tno Macuines, T. Mynard, Stafford. 

22,278. Makinc Pyeumaric Tires, J. C. H. Pierson, 
London. 

22,279. AppLyina CycLe Brakes, H. J. Yeldham, 
Sutton, Surrey. 

22,280. MaNuracTURE of Sree. Batis, G. Hookham, 





22,281. Co¥FEE-PULPING Macuines, A. E. Schurr, Sid- 
cup, Kent. 
aaa J. H. Stone, Flax Bourton, near 
Atol, 
22,283. ComBINATION Brake, T. H. Parker, Wolver- 
hampton S 


pton. e 

22,284. Srecurina Sores to Horses, &c., J. Reid, 
Glasgow. 

22,285. Cuapiets, F. W. Bell, Glasgow. 

— Cxc.e Rims, F. Akroyd and G. T. Ray, Brad- 
‘ord. 

22,287. Empryinc Warer-cLoszets, A. J. Hayward, 
Woodbridge, Suffolk. 

22,288. Carps, J. B. Scammel, London. 

22,289. Trains, G. H. Goold and J. H. Walker, 


mdon. 
22,290. Batt Bearines for Venicres, C. H. Sims, 


22,291. ADVERTISEMENT DispLayaL, J. W. Beaufort, 
London. 

22 292. SpinpLes, G. Hamilton, Belfast. 

22 293. Carp Hotprr, W. H. Hillsdon and F. Sawyer, 
Kingston-on-Thames. 

22,294. AUTOMATICALLY Frezepineo Water, E. Makin, 
jun., Manchester. 

22 295. Krers, J. Heartwell, Manchester. 

22,296. PortaBLe Bicycie Stanps, R. Fell, Stoke-on- 

t 


mt. 
22,297. Tin LABELLING, J. Waterhouseand W. G. Naylor, 
Liverpcol. 
22 Pm Pygumatic Tires for Cycies, A. Macaulay, 
22,299. CHain Apsustment and Fork Enp, W. 8. 
Howell, Birmingham. 
22,300. CycLes, The Badminton Cycle and Compo- 
nents Company, Limited, and P. C. Wilson, Bir- 


mingham. 
22,801. SADDLES for Cycizs, T. E. Weaver, Wolver- 





installation of electric light throughout has 
fitted by Messrs. W. H. Allan and Co. 
Jobn Cam) bell and Son’s self-adjusting accommo- 
dation ladders are also oo for ae to _— 
high deck. The propelling machinery has been 
eicested and sup; lied by the Wallsend Slipway 
and Engineering Company, of Wallsend, and 
consists of an — Bae set - 
engines, having cylinders " in., an 
80in, diameter —_ by 54in, ake The 
steam is pawl at 180 lb. pressure by three 
large boilers fitted with Howden’s system of 
forced draught, and in order to still further 
economise fuel and increase s the propeller 
is fitted with the Manganese Brorz3 Company’s 
blades. In addition to Lloyd’s classification and 
extra scantlings beyond their requirements, the 
steamer has been constructed under the super- 
vision of the Board of Trade and to the require- 
ments of the German law, so as to adapt her for 
any trade, and to enable her to be taken up at 
any time as a passenger steamer. During her 
construction the Monarch has been under the 
sarvey of Captain Evans on behalf of the owners. 
The veessl s,s, Croydon was successfully 
launched on Thursday afternoon by Messrs. 
—_ L, Thompson and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, and 
is ately built to the order of Messrs. Houlder, 
Middleton, and Co., of London, his is the third 
vessel built by this firm for these owners. She is 
built to Lioyd’s highest class under their special 
survey, and is specially constructed to meet the 
requirements of the Eastern trade, The principal 
dimensions are :—Length, 358ft.; breadth, 48ft. ; 
depth moulded, 28ft. 4in., and she is designed to 
have a deadweight carrying capacity of over 
6000 tons, and a large cubic measurement. She 
is built on Lloyd’s three-deck rules, with a partial 
main deck, A large poop is fitted aft, contain- 
ing the accommodation for Lascar firemen, with 
paley, wash-house, &c, , the remainder of the s 
lng suitable for cargo or stores; a long bridge 
is fitted amidships suitable for the ig of 
cargo, and on top of this bridge are p large 
houses for the accommodation of the engineers, 
officers, captain, steward, saloon, and a ited 
number of spare berths, with the usual pantries, 
‘rooms, &c, On top of the saloon house is 
placed a steering and chart-room, with sleeping 
accommodation for the captain, and above this 
house is placed a controlling gear connected 7 


rods to the steam steeri which is pl 
in the after end of the ann  casin Sin venenl 
is divided by six water-tight bulk eads, and is 


bailt on the cellular double-bottom system 
on for water ballast, which is also fitted in 
the after peak tank. She is built on the web 
frame and longitudinal intercostal system. The 
L 8 is a for the accommodation of 
ascar seamen, with galley, wash-house, &c., also 
te accommodation for the petty officers, 

t and oil-rooms, &c, A patent steam windlass 
Placed on the fo: e head. The cargo 
a, are worked by seven powerful steam 
h 68 seprlied with steam by a separate boiler. 
Po! screw-steering owe is placed on the 
wt ae aft. The cargo hatches are worked by 
oat e derricks, and every arrangement has been 
pry the rapid handling of cargoes. The 
is rigged as a two-masted fore and aft 
mroonee, and is, generally, a good specimen of 
- modern cargo vessel. ‘The engines and boilers 
constructed by Messrs. Blair and Co., Limited, 
sckton, , the sizes of the cylinders being 25in., 
» 68in., by 45in, stroke, working at 160 Ib. 
The owners were represented at the 

Bath by Mr. Bunclark and Captain W. 
in ®r, under whose superintendence the vessel 
: built, There was a numerous company 
_ at the launch, includ Mrs. Bunclark. 
h on the vessel, and launched her by 
power; Mrs. Phorson, Miss Florence 

» Of Dartford; the representatives of the 


tdign’* After the launch the company 


Journed to the firm’s | ? 
urual toasts wore dar Afomrrae room, where the 





22,302. Vent Pros, F. Tutill and 8. Schutz, Man- 
chester. 

22,303. Hanp.zs for Brooms, J. R. Smith, Halifax. 

22,804, Curmmnezy Cans, W. Dickson, Dundee. 

22,305. Cycie Gear Cases, W. F. Richards, Liverpool. 

22,306. Wuers for Crcies, W. M. Walsh, Bradford. 

22.807. PLayine TaBLe Games, D. Ande:son, Coventry. 

22,808. Composition for CLosinc Punctures in Tires, 
C. P. Warner, Stockton-on-Tees. 

= x ImpaRrtina Motion to the Screw of a VessEL, 





22,310. Heat Motors, P. Pinckney, Portsmouth 

22,311. Conveyina ELEecTRicaL Currents, F. A. Pyke, 
Bolton. 

22,312. Harr Retarver, B. J. Swan, London. 

22,313. MANUFACTURE of CHAIN CaBLes, G. Hatton, 
Birmingham. 

22 314. KircHen Ranoes, E. Gleeson, Glasgow. 

22,315. BRICK-MAKING Macnines, D. Black, Glasgow. 

22,316. SzPARABLE Joints for SurcicaL Scissors, W. 
E. Gray, Sheffield. 

22 317. ConstRucTION of Furnaces, J. Saynor, jun., 
Sheffield. 

22,318. Tire for VeLociprpgs, T. Dudley and J. 
MacConnell, London. 

22,3°9. Avromatic Gas Ion1rrrs, J. Perl, London. 

22,320. Puncrurg-proor Banv for Psgumatic Tirgs, 
A. Nichol and F. G. Pickering, Carlisle. 

22 321. Broycigs, J. Thornton, London. 

22 822. Borr.e-wasHine Macuines, J. Leckenby, 


London. 

22,823. Automatic SuHu1r.e Guarps, T. Westwell, 
London. 

22,324. Propvucmne Siens, J. W. Corbett and H. C. 
Hissett, London. 

22,325. CanDLEsTICKs, M. Wedlake, London. 

22,826. Conveyance of Liquip Marrers, J. 8. Bush, 

ndon. 
22,327. Manties for Gas Licutine, A. F. B. Gomess, 
mdon. 

22,828. Linrex for Deracnante Doors, H. Mason, 
Keighley. 

22,329. Propuction of Tureaps, I. Ickringill, 
Keighley. 

22,330. Bicycies, C. and H. F. Smith, London. 

22,331. TeLePHony, C. Adams-Randall, London. 

22,832. TeLecrapny, C. Adams-Randall, London. 

22,833. Pins, H. A. White, London. 

22,334. Pires, E. Smith, London. 

22,835. ATtacHING Pumps to VeLocirepes, H. A. Bate, 
London. 

22,836. Borter Covers, R. Campion, W. H. Brough, 
and T. W. Butler, London. 

22,337. Boas, H. E. G. Earle, London. 

22,338. Harrows, F. I. Massey.—(W. F. Johnston and 


W. J. Clokey, Canada.) 
22,339. ELecrric Motor Car Swircn, O. C. Immisch, 


22,364. Ort or SimicarR Buryers, T. Clarkson and The 

— and Capel Steam Car Syndicate, Ltd., 
mdon., 

22,365. ArracHina Motors, H. E. Gamble and W. M. 


0! " 
22,366. Keerina Hor Cowtents of Borrues, M. Sewell, 
mdon. 
22,867. Manuvacture of Bettino, E. F. Sargeant, 


on. 
22,868, Apparatus for Mou.tpina Dovoen, C. Dobson, 
London. 
22,369. Pweumatic TuBe or TuBe_ess Tires, J. Ghys, 
London. 
22,370. Brakes for Bicycies, &c., H. N. Swank, 
London. 
22,371. Connection of Cycie Tupes, 8. Frank, 
London. 
22,372. WaTeR-TUBE Sream Borers, A. F. E. Dupont, 


naon. 
22,378. Times and Feciors of Wueers, A. Bex, 

mdon. 
22,374. Connisp Borters, H. Thomassen and J. Krop, 

London. 
22,875. Errectine Exvecrric Discnanaszs, Sir F. L. Ortt, 


ndon. 
22 376. Peas, A. Zillwood, London. 
22,877. Respirators, 8. N. Papageorgi, London. 
22,378. Macuines for Breakxine Coats, P. Alriq, 
London. 
80th September, 1897. 
22,879. Bo1rLe Stoppers, J. and G. Day, Maesteg, 
Glamorganshire. 
22,380. Banks, W. H. Lawlor and W. J. Rankin, 
Bally mena, Ireland. 
22,381. Tires, F. Demolder, London. 
22,882. Hoox Firtines, E. and G. A. Jarvis, Birming- 


m. 

22,388. Exuisitinc PsotocraPHs, E. W. Porter, 
ndop. 

22,584. CenrrirucaL Macuinges, T. L. Patterson, 


isgow. 
22,385. Motors, E. Hunt.—(C. A. Marchant, India.) 
22,886. VaRriaBLe Speep Gearine, J. Kennedy, 


gow. 
22,387. Braces, A. T. MacFarlane, Glasgow. 
22,888. Furnace, F. E. Ross and A. J. Gibson, Addis- 
combe, Surrey. 
22,389. Securnrinc Harts ard Bonnets, M. J. Griffith, 


eighley. 
22,390. Screens, J. M. Wells and O. L. Sheek, 
anchester. 
22,891. Sprixc Trres for Bicycies, A. Uttley, Rippon- 
den, near Halifax. 
22,392. Motor, J. Horrocks, Ainsworth, near Bolton. 
22,398. Prorzcrion for CyctE Huns, C. E. Corbitt, 
Chorley. 
22,894. Pins, W. Gray, Glasgow. 
22,895. Leap CARBONATE MaNUFACTURE, W. Garroway, 
Glasgow. 
22,396. Roiter Driving Cuarns, H. M. Bigwood, 
Wolverhampton. 
22,397. Water Houpers, W. Richards and J. D. Forster, 
London. 
ns. Ivpicator for ATHLETIC Sports, B. Heap, 


ow. 

22,399. Tires, J. H. Price and W. H. Paull, King’s 
Heath, near Birmingham. 

22,400. Apvertisine, A. L. Kendrick, Birmingham. 

22,401. Srups, T. Morton, B 2g! 3 

— FirevicutTer and Cooxine Stove, W. E. Read, 


22,403. Tires, W. E. Crowther, Chorlton-cum-Hardy, 
near Manchester. 

22,404 “THommit,” E. Townsend and C. Lee, Heck- 
mondwike, Yorks. 

22,405. Cracutak Macurye for Siicina VEGETABLEs, 
J. W. Taylor, F, Broadbent, and J. J. Taylor, 
Oldham. 

22,406. Jormnts for Ventcte Frames, A. A. Pope, 


ndon. 
22,407. Jomts for Vrenicte Frames, A. A. Pope, 
London 


22.408. Jomts for VeHIcLe Frames, A. A. Pope, 
London. 

22,409. Jormnrs for Venice Frames, A. A. Pope, 
Londen. 

22,410. JomTs for VeHnuie Frames, A. A. Pope, 
London. 

22.411. Jomnts for Venicte Frames, A. A. Pope, 


ndon. 
22,412. Jomvts for VeHIcLe Frames, A. A. Pope, 
London. 
22.413. Wuxrers, A. A. Pope, London. 
22,414. Hanpve Bars, A. A. Pope, London. 
22,415. Prorectep Surrace of VeHicie Frames, A. A. 
Pope, London. 
22.416. CoveRING ARTICLES with CELLULOID, A. A. Pope, 


London. 

22,417. Sewer Traps, A. G. Mitchell and J. A. Bolger, 
London. 

22,418. Vacuum Tire, J. F. Dowling, Finglas, County 
Dublin. 


22,419. Raistnc Liquips, T. and R. R. Meacock, Bir- 
mirghem. 

22.420. Cart, J. Harrap, Manchester. 

22421. Propuctnec Breve. Wests, J. W. Astley, 
Keighley. 

22 422. Divine Gear for Bicycies, J. W. Astley, 
Keighley. 

22,423. TAKING ANIMATED PHoTocRapus, C. C. Vevers, 


22,424. Bonpinc Dotty, J. J. McMahon, Foleshill, 
near Coventry. 

22,425. Bopy ArracumeEnts for Cycuists, I. Haley, 
London. 

22,426. Disencacine Devices for Cuatns, H. G. Godwin, 

London. 

22,457. Wueets for Venicies, T. H. Parker, Wolver- 





mdon. 

22,340. Nets, H. R. Mortell, London. 

22,841. Meta, Waist Betts for Laptes, C. F. Gaunt, 
Birmingham. 

22,342. ee J.8. Fairfax.—(/. Zwilling, United 
States. 

22,343. VELOCIPEDE Drivina Gear, C. W. Vosper, 
London. 

22,344. Frames of VELOcIPEDE Sappirs, J. Clay, 
London. 

22,345. ConTROLLING WINDow Sasues, H. R. Barnard, 
London. 

—, Macuines for We.pine, G. W. de Tunzelmann, 


22.347. ORE Concentrators, N. Dégoutin, London. 

ey Brakes for RatLway Carriaggs, J. Johnson, 
mdon. 

22,349. Scoors, Dustpans, &c., F. Vinten, Merton, 


jurrey. 
22,350. Lamps, R, Ttirr, London. 

,351.  WasHING PRINTED Faprics, E. Remy, 
London. 
22,852. VALVE RE-SEATING Macuines, C. L. Morse, 

Londo 


mn. 
22,853. Means of AERaTING Beer, H. Weld-Blundell, 
London. 

22,854. DeveLopinc Boxes, W. P. Thompson.—(W. 
Miller, India.) 

22,855. Cranks and Pepats, E. H. Jones and J. Flynn, 
London. 

22,356. TyPRWRITING Macuines, J. C. Fell.—( Wyckoff’, 
Seamans, and Benedict, United States.) 

22,857. Pans, C. G. Sargent and F. L. Goodwin, 
ndon. 

22,858. Hinocrgs, E. Méurer, London. 

22,3859. Strap ATTACHMENTS, G. Nevling and J. B. 
— don. 

—_ ‘ELEPHONE TRANSMITTERS, C. Adams-Randall, 


ndon. 

a Tanninc Hipes and Skins, G. Levinstein, 
ndon. 

22,362. Supports for Enps of Rarts, J. B. Squire, 


Lond 


22 428. WaTer-cLosEts, L. Ashworth and J. Taylor, 
Manchester. 

22,429. Lusricators, W. Pearce, Birmingham. 

22,480. Wueexs, H. J. Shawcroes, Liverpool. 

22,431. Moror, T. E. Senior, Leeds. 

22,432. Rirtes, J. W. Smallman, Camp Hill Grange, 
near Nuneaton. 

22,483. Ortcans, J. M. Ralston, Edinburgh. 

22,434. Sream Traps, W. H. and R. Thompson, 
London. 

22 485. Maxine Cycitge Frame Junctions, E. Taylor, 

Birmingham. 

22,486. PRESERVING Bettina, A. Robb and R. Luckie, 
London. 

22,487. Cycurne Skirt Fastener, C. Dawson, 
London. 

22,438. Fitting Boirtes, W. Hucks and W. Hucks, 
jun., London. 

=e SELF-PROPELLING RoaD VEHICLES, W. Davidson, 


Ww. 
22,440. Bearinos, H. A. Moss London. 
22,441. Wi C. Cound, London. 
as Rouier Brarinos for WHEELS, M. A, A. Chubb, 
ndon. 
7“. Dismyrectors, 8. Delépine and J. C. Thresh, 
on 


mdon. 

22,444. Motion TRANSMITTING APPARATUS, J. W. Hulse, 
London. 

22,445. Borine and ScrEwIne Macuings, J. W. Hulse, 
London. 

22,446. CoLLAPSIBLE FIREGUARD, G. B. Haynes, West 
Brighton 


22,447. Oycie Drivine Mecuanism, P, P. Truman, 
e A. Bettney, and C. W. Hammersley, Notting- 


am. 
22,448. Borries, J. E. Olsson and W. T. P. Taylor, 
London 


22,449. MusicaL Noration, A. H. Castle, London. 
22,450. BLEACHING Fasrics, E. Cabiati, London. 
22,451. Hines, C. McClellan, London. 

22,452. Game - scorninc Apparatus, H. V. Bollé, 
London. 








ion. 
22,363. Crocs, A. Blume, London. 


22,458. Boxes, E. J. Lusby, London. 
Pritchard 


22,454, SappLE Taser, J. , Kidderminster. 


es H. Bader and H. D. Cartwright, 
on. 
22 456. GRaIn-pryinc Hypro-exTracrors, 8. Leetham, 


mdon. 
22,457. Nor-Ltockxs, O. Imray.{C. B. Bilis, United 

States. 
22 458. Winp Musicat Instruments, H. Starck, 


ndon. 
22,459. Musica Lire Preserver, H. Starck, London. 
22,460. Driving Mecaanism of Cycies, UC, Ransom, 
London. 
22,461. Bricks, &c., G. V. Maxted and F. Knott, 


London. 
22,462. Orn Liautina, G. A. Broderick and A. J. Riley, 
es ; 


ndon. 
22,463. Borrte Srorrers, J. and C. H. Hahn, 
London. 
22,464. JournnaL Bearineos, G. H. Broder, London. 
22,465. RatLway VeHicLe Couptines, [. Poss, R. 
Schwartz, J. O. Cadek, and D. Altman, London. 
— Locxs for Wispow Sasues, A. P. Heidt, 
bay 


don. 
22,467. Cramps, Hobbies, Ltd., and H. Jewson, 
London. 
22,468. Skirts, C. J. Ross, London. 
22,469. ARRANGING CUT SENSITISED Fiims, A. L. Adams, 


mdon. 
22,470. Propuction of Name Prates, L. Lib, Liver- 

pool. : 
22,471. LeaTHeR Be.tine, HE. F. Sargeant and M. H. 


Pearson, London. 
22,472. Liquip Merers, 8. Pitt.—(L. mang ge te 


22,478. Srraps for Drivinc Macuinery, FE. gscote, 
London. 
22,474. Propuction of Harness, E. Kingscote, 


London. 
— Propvuction of a New MarerRiAL, E. Kingscote, 


mdon. 

22,476. Gates, R. Haddan.—(J. £. Whiting, Bast 
Indies.) 

22,477. Fasrics, F. Holtschmidt, London. 

22,478. Toy, A. C. Detmering, London. 

22,479. Hoitp-atu for Seamsrresses, G. Gray, 
London. 

22,480. Preventine Farina of Horses, A. Keys, 


mdon. 
22,481. Process for Treatinc Maize, E. de Meule- 
meester, London. 
22,482. CANDELABRA Ost Lamp, C. Wiltov, London. 
22,488. Spicots, C. H. Newton, London. 
ist October, 1897. 
22,484. CounTersink, J. Stokes and J. Smithers, 
Kingston-on-Thames. 
22,485. Drymsa Oreanic Sunstances, J. McCulloch, 
Glasgow. 
22,486. Cycite Heap, C. M. Thom, Stonehaven, N.B. 
22,487. Prue Tap, D. Sugden, Denholme, near Brad- 


ford. 

22,488. Sewixc Macurnes, E. A. Cockle, C. Matthews, 
and P. H. Hewitt, Isleworth. 

22,489. Fi ances for Cakryinc Opsectives, A. Wrench, 
London. 

22,490. Tue “Saturn” SHapg, D. W. Melhuish, 

levedon. 
= <~ Securinec Mop Hanpies, M. McCall, Roch- 


le. + 
22,492. Tires, R. White, Birmingham. 
22,498. Bucxies for SHarr Tues, A. E. Kellaway, 


Birmingham. 

22,494. PrReventine TirEs Poncrurina, J. M. Wallis, 
Glasgow. 

22,495. Hines, 8. R. Lang, Glasgow. 

22,496. Fasteners, G. W. Mohrstiidt, Birmingham. 

22,497. Compounp Pweumatic Tires, J. W. McLaren, 
Dundee. 

22,498. SHurriE-HoE, E. Packard, jun.—(J. F. Brown, 
ODnited States.) 

22,499. ManurscruRING ALUMINIUM, W. H. and B. H. 
Jones, Wolverhampton. 

22,500. FintraTion of Szwace Fiuip, H. F. Hibbert. 
Manchester. 

22,501. Drivinc Sgir-actisc Mures, T. Tipping, J. 
a. and E. Fletcher, Ashton-on-Ribble, Lanca- 
shire. 

22,502. Strapprne, A. C. Russell, Walsall. 

> Some Wuetrts, A. Pettigrew, Millom, Cum- 

rr) 


22,504. Macuiye for Cootinc Arr, T. 8. Dawson, 
Liscard, Cheshire. 

22,505. Wurxe.s, W. Thomson, Glasgow. 

22,06. Sprine, A. D. Drummond, Edinburgh. 

22,£07. Traverse Morions, P. and N. 
Glasgow. 

22,508. Bapozs, F. Dobson and C. H. Thompson, 
Bradford. 

7 Pea Suoorer, E. F. H. Tucker, Gosport, 

ants. 

22,510. QuaprRant, A. C. Hill and F. G. Heath, Astwcod 
Bank, near Redditch. 

22,511. Tunes, W. Butterworth, Manchester. 

22,512. Pres, W. Cottrill, Manchester. 

22,513. Sawpwich Macuine, G. C. Hislop, jun, 
Sunderland. 

22514 Ispra-RvBBER, W. Ellis, Manchester. 

22,515. CycLe Gear, B. Rade, Northfleet, Kent. 

22,516. Games, W. H. Perry and E. A. Gaviller, 
Glasgow. 

22,517. Brus, H. Pullar, Glasgow. 

22,518. Cas Propucers, G. R. Hislop, Glasgow. 

22,519. Pincers; H. A. Sargent and E. C. Windle, 


Fraser, 


Walsall. 

22,520. InNeR Tuse for PNeumatic Tires, A. Nichol, 
Carlisle. 

22,521. Execrric Furnaces, W. 8. Horry, London. 

—. Merruop of Pacxine Satmon, J. C. Tate, 

mdon. 

22,523. Vetocirpepes, T. F. Ensor, Birmingham. 

22,524. Hors, T. W. Petersen and T. W. Petersen and 
Co., Ltd , Birmingham. 

22,525. Erasers for Boox-kerrrrs, 8. J. Edmonds, 
London. 

ne Gass in Winpows, J. R. Carlisle, 


= SEwine Macuine Mecuanism, W. Beecroft, 
mdon. 
22,528. WarprosE for Use in Friars, J. J. Wright, 
orthing. 
22,529. ManuracturE of Woop Boxes, J. E. Davidson, 
mdon. 
22,580. ConrecTionERy, C. Lyle and A. Lyle and Sons, 
Ltd., London. 
22,531. Topacco Pipgs, A. J. Boult.—(Commoy- David, 
Ff 


Trance. 
22,582. Maxine Givucose, G. &. and W. K. Baker, 
London. 
22,583. Preservine Leaturr, A. J. Boult.—(B. £. 
Ploquin and EB. Dillé, France.) 
—— ei CootrR, A. G. Thomas and P. Roberts, 
tol. 


22,5385. VeLocipepEs, G. T. Mackley, London. 
22 536. PotycuRome Printine Biccks, H. de Montin, 


mdon. 
22,587. Frames for VeLocipepEs, E. Harnett, London. 
22 538. A New Brake, G. H., W. T, and T. Wilson, 


on. 
22,539. Drivine Grar for VeLociprpes, W. Drew, 
mdon. 
22,540. FootBaLt Vatve, T. Howell and J. Greerhalgh, 


London. 
22,541. Tock Sewine Macurines, W. Bowden, Man- 
chester. 
22,542. WaTeR Gavce-cLass Firtines, E. O. Seale, 
Ventnor. 
22,548. CrrcuLs Rk FLaNe Sieve Apparatvs, L. Doloire, 
London. 
22,544. Maxine Joints Frum Proor, E. F. Griffin, 
London. 
22,545. Construction of Licutsuoys, C. H. Ramsten, 
mdon. 
22,546. Mans for Stoprerine Borrties, C. Wray, 


Lond 





on. 
— Pumps for Prevmatic Tires, R. Gormly, Liver- 
poo! 
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22,548. Secr-recrsrerinc Faucets, P. Soorn, Liver- 


pool. 

22,549. Votraic Batreries, G. F. W. Morris.—(S. Bash, 
Argentine Republic.) 

22,550. WaRPING Macatnes, T. Burgess, L. H. Ren- 
shaw, and J. J. Burgess, Manchester. 

"ee. Printino Textite Fasaics, W. Lowe, Man- 
chester. 

22,552. Suspenpers for Cuartars, J. W. Whiteside, 
Londo 


nm. 
22,553. Ecastic Tres for VeLocrpepes, J. E. Baxter, 
London. 
22,554. BiovoLe Wueets, C. Poole and J. H. Kirk, 
01 


2. 

22,555. Prayinc Games, Haydon and Urry, Ltd., and 
G. Haydon, London. 

22,556. Corn-FREED Mecuanism, T. W. K. Clarke, 


mdon. 
22,557. Drivinae Gear for Ve.ocrpepes, J. K. Foord, 


mdon. 

22,558. Takinc Psorocrapaic Virws, A. K. Elkan and 
J. Sternberg, London. 

22,559. VeLocipepss, E. A. Trapp, London. 

22,560. Ou. Enarnes, J. P. Hall, London. 

22,561. Gas Enouves, J. P. Hall, London. 

22,562. Launcutnc Surps’ Boats, C. Schneemann, 
London. 

22,563. Surpg Vatves for Steam Evarnes, E.G. Edlund, 


ndon. 
22 564. Construction of Gas Enornes, E. Fisti¢. 


London. 
22,565. Tractors for Moror Cars, J. Harper, jun., 
naon. 
22,563. Vetocrpepss, W. W. Clegg, London. 


2nd October, 1897. 
22,567. Divine Ourrits, J. B. Pollard, Kingston-on- 
Th 


ames. 

22.568. Exsrcisine, F. P. Perkins and W. Larder, 
Kingston-on-Thames. 

22,569. Supports for Cycie Sappixs, J. Lane, Notting- 


m. 
22,570. Seat Cover, W. English, Moss Side, near 
Macxchester. 
22,571. Yarns, J. A. Hallam, B. C. Wates, W. H. 
Viccars, and A. C. Wates, Leicester. 
22,572. Rrick Maxine, A. Fullarton and A. Kesson, 


gow. 
22,573. Apparatus for LusricatinG, J. Nicoll, Glas- 


gow. 

22,574. Carnriace WuHeEEts, W. A. Pentécost, Kingston- 
on-Thames. 

22,574. Wire Fences, I. B. Taylorand 8. T. Packwood, 
Kingston-on-Thames. 

22.576. Srronc- Rooms, J. W. Peck, Kingston-on- 
Thames. 


22,577. Eao Box, J. Cotton, Belfast. 

22,578. Spzep Recorper, R. F. Moore, Thornton 
Heath, Surrey. 

22,579. Wrxpows, D. Y. Annan, Dundee. 

22,580. Moun for Part Pots, W. D. Storey, Hunting- 


don. 

22,581. Arracutne RusBer Soies, P. Kuight and M. W. 
Wright, Leicester. 

22,582. Twine Hoxpver, J. Cairns and A. A. Raitt, 
G w. 


22,583. Traps, E. Turner, Liverpool. 
22,584. Eves for Starr Rops, E. A. H. Drury, Liver- 


pool. 

22,585. Pweomatic Trees for Veuicutgs, A. House, 
Bradford. 

22,586. Betts for Banres, H. M. Peak, West Kicby, 
Gheshire. 

22,587. Exevator, H. Tomkins, C. J. Bagley, L. 
Roberts, and The Moor Steel and Iron Company, 
Ltd., Stockton-on-Tees. 

22,588. Construction of Roap Veuicies, S. Hulme, 
Glasgow. 

22.589. Mart Bac Fasreser, W. W. Henry and A. E. 
Darrow, London. 

— Sapp.z, J J. Slack and W. H. Oughton, 

rby. 

22,591. Farr Leap Rotter, J. R. Smith, Hull. 

22,592. Drivinc Mecuayism for Crcigs, R. F. Price, 
London. 

22,598. Curr Links, H. Heaton, London. 

22.594. Rests for Brtt1arp Cues, W. Hedgecock and 
W. Winton, London. 

22,595. Bicycte Support, D. Treharne, London. 

22,596. RirLe and Guy Stocks, H. Gulliver, London. 

22,597. Vatve for Pyeumatic Tires, J. and H. N. 
Brown, London. 

22,598. Manuracture of Ruos, G. J. Otley, London. 

22,599. Reapinc and Writine Desk, J. O'Donnell, 
London. 

22,690. Composition for Covertnc Ironwork, K. B. 
Skeet, London. 

22,601. ArTiFictat Coat, W. Knowles, Watford. 

22,602. Cortiss VaLves, N. Macbeth and H. Wood, 
Manchester. 

22,603. New TusvLar Tire for Bicycies, C. McHardy, 
Edinburgh. 

22,604. SrockLes3 Ancuor, L. Lloyd and W. H. Simon, 
Birmingham. 

22,605. Reversinac the Morton of a Suart, T. Child, 
Chelsfield, Kent. 

22,606. WaTeR-TuBE Steam GENERATORS, J. H. Rosen- 
thal, Glasgow. 

22,607. Crcies, F. J. Trewartha, Glasgow. 

22,608. Lever Lock, B. I. Levy, Birmingham. 

22,609. Woeetsand Axes for TROLLEYs, T. Rowbotham, 
Stockport. 

22,610. Compounp for InsvuLatinc Purposes, H. J. 
Brown, O. R. H. Schmidt, and A. Mackerzie, 
London. 

a ro Construction of Masts, &c., W. C. C. Erskine, 


on. 
22,612. Curmyey Pots and Venrizators, J. J. Green, 


ax. 
22,6:3. ConTROLLING ELEctric CuRRENTS, J. Tavener, 
mdon. , 

22,614. Furnaces, T. Lowe, London. 

22,615. Manuracture of WaTEeRpROOoF Fasrics, T. 
Birnbaum, London. 

22.616. Convertinc Recrprocatinc into a RoTary 
Movement, H. E. Gamble and W. M. Binnie, 
London. 

22,617. Propucinc Brewers’ Wort for FERMENTATION, 

. D. Bailey, London. 

22,618. Pneumatic Tires for VeE.Locrpepes, H. F. 
Riedel, London. 

22,619. Envetopes, L. C. N. Meyer, London. 

22,620. PHotograPHic Cameras, A. A. Beadle and A 

a yward, London. 

22,621. TreaTiInc Pygevmatic Tire Covers, &c., G. 
Schumacher and C. Macintosh and Co., Ltd., Man- 
chester. 

22,622. Seats, &c., J. Price, Birmingham. 

22,623. Exrractine Mo.ecuues of Water from Sream, 
W. Lewy, Birmingham. 

22,624. Firg-arms, L. E. G. de Woolfson and S. Small- 
wood, London. 

22.625. INcANDESCIBLE MarTeriats, W. L. Voelker, 
London. 

22,626. INcANDE:cIBLE MarTeriats, W. L. Voelker, 
London. 

22,627. ALTERNATING Arc Lamps, B. M. Drake and J. 
M. Gorham, London. 

22,628. Lips for Juas, L. F. East, London. 

22.629. Insucation of Exectrricat Conpvuctors, H. 
Edmunds, London. 

22,630. TREATMENT of Paper, E. Sonstadt and J. M. 
Landon, London. 

22.631. Macuine for Startine Races, J. L. Johnstone, 
London. 

22,632. Marrresses, C. Junge.—{0. Steiner, Germany ) 

22.633. ELectricat Coynectina Boarps, A. Whalley, 
London. 

22,634. SzparaTinc Cream from MILK, A. J. Boult.— 
(C. Rydberg, Sweden.) 

22,635. Banp Fastener for UmBrecias, G. M. and M. 


Brown-Westhead, London. 
22,636. REPRODUCING TaPEsTRY Parntinos, D. Clerk. 
(The Winters Company, United States.) 


22,637. Suprortine the ARMouR of Turrets, 8. Noble 
and R_ T.’Brankston, London. 

22,638. Piares for Heating by Evecrricity, La Socisté 
Bouvier Fréres, London. 

22,689. Warer-BoTries for Miuirary Use, W. de W. 
Cater, London. 

22,649. Acrp paoor Jars, W. P. Thompson.—(J. Marz, 
Germany ) 

22,641. Venrmatinc Enciosep Spaces, M. Kugler, 


mdon. 

22,642. Manuracturr of Barcxs, &c, R. Bradshaw, 
London. 

22,643. Warer-tupe Borers, J. H. Owen, Manchester. 

22,644. Teapots, F. H. Trench, London. 

22,645. TRIPLE-CYLINDER Enoivzs, P. Brotherhood, 
London. : 

22,646. Surps' Compasses, K. E. O. Péters, London. 

22,647. Device for GarHerina Fauirt, J. P. O'Neill, 
London. 

22,648. Generatina ACETYLENe Gas, J. A. Ageron and 
L. P. Wirth, Londoa. 

22,649. Horses for Dryrnc Crorues, A. Cakebread, 

n. 

22,650. Batu Bearrnes, J. McAlpine, London. 

22,651. Cuan Apyosters, O. L. Crees and J. J. Wood- 
hall, Birmingham. 

22,652. Boors, H. D. Woolley, London. 

22,653. Separatina and Grapinea Butters, C. R. 
Kappler and F. Schunk, London. 

22,654. Macuine Toots, C. R. Kappler and F. Schunk, 
London. 

22,655. Driving Mecuanism for VeLocipepes, L. 
Gautier, London. 


4th October, 1897. 


2,656. Screw, G. E. Taylor and H. J. Eck, London. 

2.657. Swrron, H. J. Eck and H. King-Smith, 

London. 

22,658. Brakes for Ve.ociprpzs, J. F. Macnab and F. 
W. Falwell, Coventry. 

22,659. ‘‘Tue Kionpyke Brace,” E. Price and E. 
Almond, London 

22,660. Drive for Revo_vine Russers, J. Barbour and 
F. T. Naylor, Belfast. 

22,661. Serine Pins, F. A. Wilshere, Manchester. 

22,662. Sewace Ficrerine Screen, B. Harlow, Mac- 
clesfield. 

22,663. Pepats for Crcirs, C. Binks, York. 

22,664. VenTicaTor, J. Peers, Warrington. 

22.655. Poncrure-PRooF Tire, J. H. Whitehead and J. 
Graham, Co. Tyrone. 

22,666. Furnaces for Heatrnc Barus, C. Jones, Bir- 
mingham. 

22,667. Crore Excentric Pepa, W. Speakman, New- 
ton-le-Willows, Lancs. 

22,668. MovasBLe Soap DisH for Barus, H. 8. Wood- 
ward, Falkirk, N.B. 

22,669. InrLaToRs for Pneumatic Tires, E. H. Hill, 
Sheffield. 

22,670. Consumption of Smoke, W. Rennie and W. 
Muir, Glasgow. 

22 671. Screw Motion for Cycies, P. Graham and R. 
Borthwick, Galashiels. 

22,672. Diats for Denotine the Times for Licurine 

apa, W. F. Martin, Ringmer, near Lewes. 

22,673. Neepte Tureaprrs, W. and J. Dakin and A. 
L. Woodward, Nottingham. 

22,674. Saurries for Weavinea Corr, G. Germer, Liver- 


2 
2 


pool. 
22,675. Bert Fasteners, W. P. and T. Fox, Sheffie'd. 
22,676. CoLourninc Enaravincs on Ivory, W. Watson, 
Glasgow. 
22,677. CoLtournrina Matrzrs, A. Ashworth and J. 
Birger, Bury. 
22,678. Governina SELF-actiInc Mutes, J. Cocker, 
idham. 
22,679. Aprons for Crcte Toot-Bacs, P. A. Martin, 
Birmingham. 


22,680. VeutcLe WHeets, J. Robson, Worcestershire. 

22.681. Water Suppiy and Discuarcr Apparatus, J. 
Shanks, Glasgow. 

22,682. Mrvers’ Sarety Lamps, H. Davis and T. 
Ingham, Derby. 

22,683. Presses for MANUFACTURING TiLEs, &c., R. 
Hauptmann, L 

22, es for Manuracturine Tites, &c., T. 
Dalton, 


Leeds. 

22,685. Manuracture of Ties, T. Dalton, Leeds. 

22,686. Preservine Meat, L. Wacker, Brussels. 

22,687. Rorary Steam Moror, C. Champeau, Brussels. 

22,688. Porsinc ARRANGEMENT for MULE- JENNY 
CounTER-FALLs, L. Leduc, Brussels. 

22,689. Contrsvous FasTener for RatLway CARRIAGE 
Doors, F. Hale, Twickenham. 

22,690. Porato Dicorr, A. Burns, A. Newlands, sen., 
and A. Newlands, jun., Ratho, N.B. 

22.691. Maxrinc Doris’ Heaps UNBREAKAB“E, R. 
Verdier and S. Gutmacher, London. 

22,692. VentiLatinc CuurcueEs, &c., J. S. Jephson, 

mdon. 

22,698. Oval INCANDESCENT Fitament Lamps, W. G. 
Potter, London. 

22,694. VeLoctpepgs, G. P. Mills, London. 

22,695. Tire Remover, E. A. Baines, London. 

22,696. Furniturg, J. Braun, London. 

22,697. [Ron Frame for Pranorortses, D. Makinson, 
London. 

22,698. Orn Lamps, J. Watts, Birmingham. 

22,699. Foor Rests and Lamp Bracket for Cycuzs, J. 
Pollard, London. 

— AssistInc Morton of Crcizs, E. H. Wadmore, 

ndon. 
22,701. Paorocrapuic Apparatus, &c., J. B. Lee, 


ndon. 
22,702. HotLtow Avoer, J. R. Burdin, London. 
22,703. TrrEs, E. Box and A. Pringle, Bexley Heath, 


Kent. 
22,704. Hor-waTer Heatine Apparatos, C. 8. Forbes, 
mdon. 
22,705. Conpensinc Steam and Vapour, C. 8. Forbes, 


mdon. 
22,706. Lapper, W. J. Vincent, London. 

22,707. Cycte Wueexs, T. H. Heard, Derby. 

22,708. Bzarine Cone for Cycizs, W. J. A. Dossetter, 


London. 

22,709. Bopy Frame for Cycie3, J. Turner-Turner, 
London. 

22,710. FoorBatt, J. Henderson, A. 8. Bryce, jun., 
and J. C. Robertson, Glasgow. 

22,711. Breecn-ctosinc Mecsanism, M. Darmancier 
and A. Dalzon, London. 

22,712. Fastenrne for Winpow Sasues, M. Platzer, 
London. 

22,713. Measurine and Borriine Macaiye, R. Alding- 
ton, Brentford. 

22.714. Drvinc Dress, The Deep Sea Diving Co., Ltd., 


London. 

22,715. Cam Suarrs of Stamp Mitts, E. J. Way, 
London. 

22,716. TREATMENT of PeTRoteum, A. Adiassewich, 


mdon. 
22,717. Interrvuptinc Exectric Crecurts, C. E. &. 


ips, London. 


illi; 
22,718. ApPLyinc Brakes to Trains, J. Vermehren, 
London. 
me Rorary P.iovau, W. T. Sharpe, Virginia Water, 


jurrey. 

22,720. Ur, T. Bass and W. H. Shenstone, London. 

22.721. ConTroLitine Wascon Doors, T. Mein, 
London. 

22,722. Cycie Tire, R. Gale, London. 

22,723. Sprinas, R. Gale, London. 

22,724. Foop ReceprTacte, T. Shepherd and R. W. Ward, 
London. 

22,725. Door Fasrentnos, A. F. Spooner.—(W. B. 
Thomas, South African Republic.) 

22.726. Cycie Pepat, C. J. Taylor, London. 

22,727. Setr-LicutTinc Lamp, W. Dalyell and T. E. 
Howarth, London. 

22,728. Hanpiinc SuBMARINE CaB.es, C. 8. Snell, 
Saltash, Cornwall. 





22,729. Lavina SuBMARINE CaBLEs, C, 8, Snell, Salt- 
ash, Cornwall. , . 


22,780. Propucina AcetyLenge Gas, &c., A. Flick, 
Lon 


on. 

22.731. Harr Curuer, A. W. White, London. 

22,732. Wisvow Fasrenine, A. Lenk and A. M. 
Beschorner, London. 

22,783. Strup and Necktie Reraryer, G. Stephen, 
London. 

22,734. Cottar, C. Hubble, London. 

22,735. Tea InrusEr, N. L. Scott, Londov, 

22,786. Bett and Brake for Cycies, W. Woodham, 
London. 

22,737. Srrine Reet, J. H. J. Burtt, London. 

22,738. TeLePHoNIC Apparatus, G. Thomas-Davies, 
London. 

22,739. CycLe Brakes, W. H. Wheatley.—(The Uni- 
versal Trading Company, United States.) 

22,740. MEecHANICAL Toys, R. Smith, London. 

22.741. Treatinc Hyprovs Rock, A. A. Dickson, 
London. 

22,742. Envetope, R. Weber, London. 

22.748. Non-FiLtanLe Borrties, R. E. Morrison, 


London. 
22,744. Heaters, G. E. Rust and J. J. Phelan, 
ndon. 
22,745. Orrice Inpicator, C. Smith, London. 
22,746. Brace for Screwine Nuts, H. J. J. Bowell, 


mdon. 

22,747. Takinc Puorograpus of Animas, J. Bonn, 
mdon. 

22,748. Water Gavuce for Stream Borers, J. Thomas, 


Liverpool. 

22,749. Fire Extinouisaine Apparatus, E. B. Nunn, 
London. 

22,750. Furnaces, A. J. Boult.—{J. M. Miller, United 
States. 

22,751. Dictate Coouser, D. M. Holmes, London, 

22,752. Manuracture of Fonpants, D. M. Holmes, 
London. 

22,753. Macuive for Coatine Fonpants, D. M. Holmes, 


ndon. 
22,754. Macutne for Coatino Fonpants, D. M. Holmes, 


n. 

22,755. Propuction of ACETYLENE Gas, E. A. Prost, 
London. 

22.756. Bicycte Sranp, A. J. Boult.—(J. Swift, New 
South Wales.) 

22,757. Apsustinc Trouser Suspenpers, T. Franz, 
London. 

a Proputsion of Boats, P. G. Kretschmar, 

mdon. 

22,759. VengTIAN Butnps, T. Payne, London. 

22,760. Tarnsta Work, C. M. Lubecius and E. Savor, 
London. 

22,761. Wheets for Perampuiators, G. Y. Iliffe, 


London. 
22,762. Esecrors, R. G. Brooke, London, 
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22,768. DispLayinc Movine Opsects, A. B. Largham, 


ndon. 

22,764. Cycie Sappiz, J. C. Moore, Eastbourne. 

22,765. Gornc Barret for Criocxs, H. Robottom, 
Whitacre, Warwickshire. 

22,766. Tires for Bicycires, &c, W. Kimberley, 
Birmingham. 

22,767. Gunsand Ruirvss, J. West and H. J. W. Raphael, 

mdon. 

22,7€8. Nar Bross, J. M. G. Murray, Brighton. 

22,769. Enps for CatTuerers, T. Jackson, Colwyn Bay, 
N. Wales. 

22,770. Rorany Prime Movers, W. Dewar, sen., 


undee. 

22,771. Process for Economisine Litter, J. McCulloch, 
iw. 

22,772. DyNamMo-ELECTRIC Macutnes, M. E. Thompson, 


ondon. 
22,773. Grrarres for Maxine Wrre Colts, E. 8S. Bond, 
ogham. 
22,774. Titus, H. H. Hanmer, Liverpool. 
22,775. Sock, C. W. Harvey, Pontefract. 
22,776. Compact Optica LANTERN Ovutrit, V. Hyder, 
Eastbourne. 
22,777. Receprac.e, P. R. J. Wi'lis.—(R. McCoy, United 


tates. 
22,778. Liqguip Measurine Apparatus, W. J. H. Jones, 
irmingham. 
22,779. Screntivic Sanitary Fitter, W. Dalton, 
Blac 


22,780. Fasteners for Hats, T. W. and M. Marsters, 
Nottingham. 

22,781. Carmngy SweePinc Macuine, A. Messenger, 
Stockton-on-Tees. 

22,782. Boxes, J. Briggs, Bradford. 

— CYcLE-DRIVING Mecuanism, A. Haste, Brad- 
fi 


ord. 

22,784. Sasues, J. Matthew and J. T. Buckley, Roch- 

e. 

22,785. Motor Street Sweepine Macuines, A. Eckford, 
Leith. 

22,786. Dyzrmsc Faprics, P. Reid and H. Thorp, 
Manchester. 

22,787. Gas Licut Pewpants, W. and J. Smith, 


22,788. Sroprer for Bares’ Borties, A. E. Hancock, 
Birmingham. 
22,789. WasHING PuotocraPHic Prints, A. N. B. Muir, 


lasgow. 
22,790. Acrp, I. Levinstein and Levinstein, Ltd., 


Manchester. 
22,791. Riws, J. Wadham, Dewsbury. 
22,792. Paint, L. Hunt, Manchester. 
22,798. Srrap Firrines for Cycursts, D. McVail, 


Glasgow. 

22,794. Dryine Ciorues, J. Nichol, Glasgow. 

22,795. Enoines, A. Jordan and J. G. H. Browne, 
London. 

22,796. Watt Connection for Evectrric Licurina, J. 
Peschek, London. 

22,797. ApsusteRs for Printrnc Macuines, W. Carter, 


w. 
—_ Brick, G. Vehrenkamp and H. Saltzwedel, 
iW. 


22,799. Sewixc Macuivery, H. G. Farr, London. 
22,800. ELECTRO-sURGICAL INSTRUMENTS, W. E. Dow, 


London. 
22,801. Heer Nartina Apparatus, F. F. Stanley, 


mdon. 

22,802. Bartway Bicycte Srapie, H. Frood, Man- 
chester. 

22,803. Sprinc, H. Frood, Manchester. 

22,804. Seamine Fasrics, F. Bosshardt.—({ IV. W. Simon- 
son, United States.) 

Manuracture of Cornices, A. Carlewitz, 
Wolverhampton. 

22,806. ALTERNATING CURRENT GENERATORS, C. 8S. 
Bradley, Manchester. 

22,807. ALTERNATING ELEcTRo-morTors, C. 8. Bradley, 
Manchester. 

22,808. Lacquer, H. Cotton, Manchester. 

22,809. PrepayMENT Macuines, M. Smith and F. J. 
Rebman, London. 

22,810. Soap, R. Holliday and Sons, Ltd., and T. Holli- 
day, London. 

22,811. SELF-REGISTERING SpanneRs, C. Pernstoin, 


mdon. 
— Batts for PLavine Games, A. E. L. Slazenger, 
mdon. 
22,813. Cusnions, W. Fairweather.—(The James-Beam 
Company, United States.) 
22.814. Jars, J. Marshall, Glasgow. 
22,815. Waite Merat, R. Clarke and C. Flower, 
London. 
22,816. Nitric Actp Conpensers, J. V. Skoglund, 
mdon. 
22,817. InpEstrucTIBLE Lamp Wick, OC. G. Vansittart, 
London. 
22,818. Stanps, H. O. D. Lowe, Birmingham. 
22,819. Wurexs, J. Southwick, Birmingham. ; 
22,820. Mupavarps, A. J. Boult.—(H. L. Hall, United 


States.) 
22,821. VenicLe Ware Rm, T Shepherd, London. 
22,822. Tire and Rim Arracument, G. Haycraft, 





London. 





=——= 
22,823. Suovets, J. K, Ewart, Glasgow, 
22,824. Crip3, F. A. Pike, London. 
22,825. Wueecs, J. Molas, London, 
22,826. THeopoLites, M. Leithoff and A. Hein 
’ 


mdon. 

22,827. Pipe Jornts, E. Box, Bexley 
22,828. A PERPETUAL Motor, A. i. Terri, Bresey 
' 


ent. 
22,829. Writinc Tastes, F. W. Golby, 
Ge emene) é F {Re Mavek, 

22,880. CoIN-FREED Gas-FLUID Merers. 
London. » 8. Simpson, 
22,831. Rarmway CARRIAGE Licutino, W. G. Potter 
' 


mdon. 
22,882. Bens for BiLtiarp Tanixs, W, Buttery 
' 


ondon. 
22,833. Compinep Enema and Syrinor, J. 
London. 6. Ingram, 
22,834. Benpine or SuHapine Merauuic 2 
London. © Wines, J. Rode, 
2,835. —— of ar estos, 8. Marsh, London, 
2,836. ANDLES for VELOCIPEDES, T. Sh; 
London. hepherd, 
22,837. Connector for SzEwrrs, 


2 
2 


EB. A. 8. Fawcett, 


London. 
22,888. Eaa DzsiccaTion Arpararus, J. 
London. ; Mocredy, ' 
22,889. DesiccaTion of ARTICLES of Foon, J. Mecrac 
London. » #- Meaney 
22,840. Desiccation of Artictes of Foon, J. Mecred 
ndon. si vs 
22,841. Screw Wrencues or Spanyers, F. § 
London. : Smith, 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gazette, 


583,588. Vatve Devicr For Ftv Paresgupg 
Enarnes, H. H. Westinghouse, Pittsburgh, Pa.—Filed 
June 11th, 1896. 

Claim.—({1) The combination, with the main cylinder 
of a fluid pressure motor, of a valve device normally 
operated by fluid pressure in the cylinder, and means 
for automatically and positively operating the valve 
device in case of the partial or total failure of the 
fluid pressure to effect the operation. (2) The com. 
bination, with a fluid pressure motor, of a valve 
device controlling exhaust of fluid from the cylinder 
of the motor, and adapted to be normally operated 
by fluid p , and hatism interposed between 
the valve device and a reciprocating part of the 
motor, but normally inoperative thereby, whereby 
the operation of the valve device may be effected on 








the failure of the fi1id pressure to effect the desirel 
operation. (3) The combination, with a fluid pressure 
motor, of a valve device adapted to be normally 
operated by fluid pressure, and a lever interposed 
between the valve device and a moving part of the 
motor, in position to be actuated thereby and to 
transmit movement to the valve device only on the 
failure of the fluid pressure to effect the normal move- 
ment of the valve device. (4) The combination, with 
a fluid pressure motor, of a valve device adapted to be 
normally operated by fluid pressure, and a lever 

dapted to S ctuated by the movement of the cross- 
head of the motor, and to impart movement to the 
valve device only on the partial or total failure of the 
fluid pressure to effect the operation of the valve 
device. 


583,809, Steam Bicycux, H. W. Libbey, Boston, Mass.— 
Filed May 29th, 1896. 

Claim.—A bicycle consisting of a front steering 
wheel and a rear driving wheel connected by a suitable 
frame; a bed-plate between said wheels and below 
their centre ; a boiler mounted upon the front end of 
said bed-plate; means for heating same 











under the bed-plate; a water tank at the rear of the 
boiler; an oscillating steam cylinder mounted f 
bearings below the bed-plate; a crank shaft operate’ 
by the ton-rod; and meaus for communicating 
motion from said crank shaft to the driving wheel, 
substantially as set forth. 


583,810. Szconpary Battery, J. H. May and F. King, 
ondon, England.—Filed January 26th, 1897. ot 
Claim.—(1) In or for a secondary battery, an an 
com) a conducting plate or support, se 
material thereon, and a cover or envelope for re . 
ing the active material upon the plate or ry of 
said cover or envelope having an adherent coa . ee 
india-rubber to protect it from injurious action at 
electrolyte of the battery or by the gases evo 


(583.610) * 





during the working of the battery, substantially “4 
deseri (2) The herein-described method be ope 
ing a coating of india-rubber to a cover or = bog 
for secon batteries, consisting in first sterial 
said cover or envelope with a solvent of the m: 





— it, and applying to it while in & 
con iien’s coating a india-rubber, substantially % 
described, 






| 
| 
| 


pach a ail ea 


| 
| 
| 
| 
| 










———— se ee ee en ee eee Le ree ae ee eee 


eS at Coe oe 


es pe 
=—- 


Sreeae.sft - 





j 
| 
} 
| 




















Oct. 22, 1897 THE ENGINEER 387 
se s t of elasticity of th al mak 
N. —INDUSTRIAL AND| Want of elasticity of the real makers’ prices, will| firms than from ninety-nine out of every hundred of the 
MODERN JA DET LTIFIO. apply to a tool factor in England, and the lowness of the | real manufacturer. 


[From our Special Commissioner. | 
No, XIL—BOGUS MANUFACTURERS, 
Toxyo, September 9th. 

Wuen writing on _the subject of ‘ Anglo-Japanese 
Business Relations,” in the earlier portion of this series, 
| pointed out that many contracts for engineering plant 
for Japan were placed for execution in the hands of firms 

ho are not manufacturers at all. I do not refer to the 
Is anese merchant to whom these orders are first given, 
oo ke is a necessity, and usually does his work well. I 
do not refer to the agent of the manufacturer, for some- 
times he is a competent intermediary, though, as pointed 
out recently, this is not always the case. But I refer to 
those firms in countries outside Japan, whose bond fide 
pusiness is that of, say, wholesale ironmongery, or per- 
haps they are implement and tool factors, but who really 
know nothing of the details of machinery, can give no 
advice to anyone on the subject which will be of any 
value to the purchaser, and who will take the order for 
the purpose of sub-letting it to any inferior maker who 
will take it low enough. Now there is nothing dis- 
honourable in ironmongering or tool facting, nor do I 
suggest that the people who are engaged in these trades 
are to be blamed for selling anything they can. If a 
man chooses to buy patent medicines through his butcher, 
or order his clothes through the intermediation of a 
veterinary surgeon, the purchaser would no doubt be 
regarded as eccentric, an would have to pay for his 
eccentricity, as the intermediaries would have to make 
something on the transaction ; nor could they be stigma- 
tised as dishonest either for taking the order or receiving 
acommission on it. They will have done nothing that 
could call into question their business morality, unless, 
in obtaining their orders, they had led the purchaser to 
believe, either that they were manufacturers of the com- 
modities that they wished to sell, or that there was some 
other advantage to the purchaser in dealing with them, 
but which did not really exist. Now the Japanese pur- 
chaser is continually placing himself in the position of 
the eccentric purchaser above mentioned, but it is not 
eccentricity which makes him do it, but ignorance as to 
who the real makers of the things he may be requiring 
really are. Now that I have been in this country twelve 
months, I find that the remarks I made on the subject 
last year were not half strong enough. For the system 
of buying from the bogus manufacturer is much more 
prevalent than I had imagined. Over and over again I 
have seen machinery with the names of firms cast on them, 
who could not by any conceivable process have manu- 
factured them, as these firms have no factories for turn- 
ing out machinery of any sort. Often and often I have 
been asked out here to visit and give an opinion as to the 
qualities of machinery said to have been made by certain 
well-known English firms, and when I have seen the 
plant, I have found that it never emanated from the firms 
in question, but was composed of quite inferior tools, and 
in some cases not made in Great Britain at all. 

Quite recently I was asked to assist a purchaser in the 
arrangement of certain railway shops, the makers of the 
machinery for which were, he assured me, Messrs. —s 
admittedly the leading manufacturers in that par- 
ticular line. The purchaser complained to me that it 
was strange that such a firm should not be able to send 
him foundation drawings, nor a general plan of arrange- 
ment. Butin reality there was nothing strange in the 
matter, for the firm of makers in question had never 
heard of the transaction, much less had they either made 
or supplied the machines. 

Now, the users in this case were a big Japaneee rail- 
way company, who should know how and where to 
pure: They knew what they wanted, but not how to 
getit. They ordered one thing and got another, and the 
reputation of the manufacturer who did not make the 
machines suffers for their bad quality. That is a con- 
stantly recurring case of the irony of fate as regards the 
engineering trade with this country. 

A ludicrous instance of the importing of the wrong 
machinery which I have come across more than once out 
here, and which shows the length to which this sort of 
thing can go, is afforded by the fact that I sometimes see 
machines here recently imported and recently made, and 
Tam fully aware as to the names of the firms who have 
actually made them, but they bear cast on them the 
names of firms whom I know to have been out of busi- 
ness a8 manufacturers for many years past. Now, when 
4 man orders one thing and obtains another, although he 
may not be able to recognise that he has not got what he 
asked for, it is reasonable to suppose, either that there 
has been some mistake, or some dishonesty somewhere. 
But the thing passes through so many hands that it is an 
extremely difficult business to bring the matter home to 
theright party. Then, again, there are all sorts of es 
between moral and punishable dishonesty, with the 

rther complication as to the meaning of the word, 
which must be sometimes treated as an unknown quantity 
I international trade. 

To exemplify this, let us take an imaginary case. A 
man wants to buy a steam pump doing certain work, 
re from England. He gets all sorts of catalogues from 
weal. merchants, and begins by making the mistake of 

anting to get the thing too cheap, and putting the 
erehants up to too severe a competition. To cover 

mae or to improve their chances of making a 
Le t, they get him to give them some latitude as to 

om they shall purchase from. 
tive *y apply for prices to their London representa- 
Pity and the London representatives apply to the 

ous makers. If one maker is more squeezable 
another, he may eventually get the order from 
neat in London, and if he has favoured one 

‘ “Me more than another, that merchant may get 
reeeived from the Japanese house, who will have 

ved it from the customer. But the chances are 





price will ensure his getting the order. When the factor 
gets it, he will hunt up all the most inferior makers of 
machinery he can find, and whose names were certainly 
not on the list of the Japanese purchaser, and he will buy 
the pumps from the one who quotes the cheapest price. 
The ‘first-class steam pump from a reliable English 
firm,” ordered by the Japanece, has become so sweated 
down in the process of purchase, as to be, by the time it 
arrives in Japan, certainly an extremely inferior machine, 
not capable of the work for which it was intended, cer- 
tainly not manufactured by the firm whose name it bears, 
and possibly, ‘‘made in Germany.” The purchaser, I 
mean the user, for there have been so many purchagers in 
this single transaction, does not know that he has not got 
the pump he wanted, because he sees on it the name of 
an English firm whose catalogue he has examined, and 
whom he approved as one of the makers to be asked for a 
quotation. He does not know that the catalogue was 
issued by a firm who had never made a pump or any 
other machine in their lives. He has been the uncon- 
scious victim of the bogus manufacturer. 

Whose business ‘was it to have enlightened him ? 
‘“‘ The Japanese merchants,” one might say, for it would 
be an insult to their intelligence to suggest that they 
did not know which of the catalogues they send about to 
customers represent the machines of the real manufac- 
turer, and which of them do not. ‘The merchant is 
morally wrong,” you will say, ‘‘ to issue the catalogues of 
the bogus manufacturer.” But if he does not do so his 
neighbour will, and he has the further excuse that the 
catalogues of the bogus manufacturers are in nearly 
every case more explicit, more easy to specify from, and 
— to do with a purely “‘ sweating” trade, the prices 
quoted are usually considerably lower. After all, what 
business men here as elsewhere are anxious to avoid is 
trouble, and in a case where an exchange of letters means 
practically a loss of three months, with the possibility 
of the customer cooling down in his wish for machinery 
in the meantime, the Japanese merchants may be 
excused for pandering to the bogus manufacturer, if his 
publications give them the information they require, and 
the catalogues of the bond fide firms do not. I am 
not at all sure that the bogus manufacturer does 
not in a certain way deserve to get the work on account 
of his business energy and aptitude. In any case he 
gets it. 

To issue a large catalogue of carefully worded infor- 
mation is very useful to many people; to ram it full of 
illustrations of other people’s machinery by means of 
*‘electros” begged, borrowed, or otherwise obtained from 
various makers, is also interesting to purchasers. But 
carefully to eliminate the names of the real makers from 
the pictures of their machines and place one’s own on 
the top of every page in the book is liable to convey a 
false impression a8 to the origin of the machines illus- 
trated and described. The bogus manufacturer gives no 
hint in his book that he has no works and no means of 
manufacturing any of the machines he is pushing, nor 
even that he is not a real agent for the makers of such 
machinery. His actual standing is that of a hanger-on 
to the engineering trade. He is neither an agent nor a 
merchant, and essentially not a maker. But his busi- 
ness at times is to pass himself off as any one of the 
three, as occasion demands, and it depends on the coun- 
try he may be dealing with, and the conditions of the 
local trade, as to which of the three réles it is most profit- 
able to adopt for the time being. 

I do not believe in the cry of ‘‘ Down with the middle- 
man,” as far as carrying on international engineering 
business is concerned. A competent middleman is 
essential to regular trade on a large and continual scale 
in Anglo-Japanese business. 

And, as far as Japan is concerned, the middleman, in 
the shape of the Japanese merchant and the foreign 
resident merchant, is a long-suffering, and as a rule 
enlightened intermediary, who works for a small profit 
against the fierce and cut-throat competition of his 
neighbours. There are, I know, manufacturers who, in 
their hatred of the middleman of any sort, do not agree 
with my strong conviction that it is practically useless 
endeavouring to do engineering business for Japan on 
any large scale otherwise than through the merchants. 
And this in spite of the fact that the manufacturer 
cannot well personally and permanently canvas the 
Japanese, and would not know how to collect his money 
direct from the Japanese user. However, if these diffi- 
culties were to be successfully overcome, there remains 
the solid fact that Government work, with very few 
exceptions, must pass through one or other of the 
Japanese merchant’s hands, for there is a law to that 
effect. Then again many of the big railways and other 
important purchasers follow blindly the lead of the 
Government, not merely in what they buy, but in the 
manner in which they buy it. 

On the whole the manufacturers are wéll served by the 
Japanese merchant; but there are two real grievances 
that the better class manufacturer can have against him. 
In neither of these cases is there the least probability 
of a remedy being applied, but it is as well to point them 
out. In the first place, and speaking generally, it does 
not pay a merchant to take a sole agency for the better 
class of manufacturing engineer, and the probabilities 
are that he would not be able to push it properly if he 
did. And this for the simple reason that his competitors 
would be continually underselling him with commoner 
material. The second reason is almost part of the first, 
for its result is the same, and that is that certain of the 
merchants will persist in identifying themselves, not 
merely with certain inferior makers, but with firms 
who do not manufacture at all—the bogus manufacturer, 
in fact, above dealt with. Now the merchant has, as 
explained, some excuse for encouraging this sort of firm, 
and the principal one is that the necessary particulars and 


Though the merchant knows all about the bogus manu- 
facturer, it is not his policy to enlighten the user, for he 
finds that this class of firm is much more squeezable than 
the real maker. And when the merchants are all cutting 
against each other, so that to take an order at the prices 
named by them promises often to result in a loss, it is a 
pecuniary advantage to them to have to do with a 
“ sweating” intermediary in London or elsewhere, whom 
they are able to squeeze when they are in a position to 
give the order. 

The moral of this article is, of course, that while the 
bogus manufacturer and the merchant are doing a satis- 
factory business, as far as they are concerned, the better 
class of manufacturer often loses the trade, the Japanese 
user often gets what he does not want, and the reputation 
of British machinery suffers. The remedy mainly lies 
with the manufacturers themselves. They should put 
their information before the merchants in a manner 
which is readily understandable, and in such a form that 
it can be, without alot of correspondence with London, 
handed on to the user. Let them give full descriptions 
of their products, and let them attach their printed prices 
to their catalogues. 

On the other hand, if the Japanese users really wish for 
the very inferior machinery which they are so continually 
buying at present, they would save money if they would 
instruct their merchants to buy for them direct from the 
inferior makers. The bogus manufacturer is not even 
necessary for this transaction, but if is he who makes 
nearly all the profit on it at present. 

To illustrate clearly the vicissitudes which an order for 
machinery for Japan may have to go through, I give the 
following particulars:—A is the Government, or other 
important purchaser; B, C, D, E, are the Japanese mer- 
chants who compete for the work; F,G, H, I, are the 
London agents of the merchants; J, K, L, M, N, O, are 
the “approved makers” on the Government specifica- 
tion. Of these, J and K are really makers of the class of 
machinery required, L M are makers of quite a different 
class of tools, and N, O, are factors, who “ sweat out” 
their contracts to anyone who will take the work; 
P, Q, R, and §, are the “‘ sweated” makers who work for 
the factors; T,isa German firm. A gives the order to B; 
B hands it on to F; F has had prices from J, K, N, O; 
L and M have refused to quote; N and O are considerably 
lower than the real makers; O is more squeezable than 
N, and so F gives him the work. O puts P, Q, R, and 8 
up to competition for the contract. 8 quotes lower than 
the others, and finding that he cannot possibly make the 
things for the money, buys them from T, a German firm, 
on the understanding that he shall cast O’s name on. 

Thus the machinery is made by T and sold to S, who 
sells it to O—the ostensible maker, who sells to F, 
who ships it out to B, who has already sold it to A, 
and A is not satisfied with it when he gets it. I am not 
surprised. By all means let us have the necessary 
number of intermediaries for catrying on the trade ; but 
there is such a thing as overdoing it. Until, however, the 
Japanese purchaser will eliminate the “bogus manu- 
facturer” from his list of ‘approved makers,” the compli- 
cations will continue; and there is no chance of getting his 
name removed, as long as it is to the merchants’ interest to 
keep it on. It will always be to their interest to retain 
him, until the real manufacturers will take the trouble to 
keep the merchants properly posted with particulars. 








THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D. Roors, 
No. VII. 

Numerous inventors propose the use of steam or water 
vapour to increase the power or efficiency in a gas or oil 
engine, and this idea was supported by Professor Unwin 
during the discussion at the Institute of Civil Engineers, 
following the reading of the paper “‘Recent Developments 
in Gas Engines.” Others, again, have wished to increase 
the efficiency in a gas engine of this class by lining the 
combustion chamber with some non-conductor or by the 
use of a regenerator, or in some other way endeavouring 
to raise the temperature of the incoming charge at the 
expense of the outgoing products of combustion. This 
latter is no doubt up to a certain limit of temperature 
necessary in an oil engine to vaporise the oil used; a 
temperature depending largely upon the flash point and 
the specific gravity of the oil, and possibly is a useful 
proceeding in some engines of Class 3 and Type 10 
having continuous combustion. The following experi- 
ments made a few years ago will show, I believe, the 
futility of such before-mentioned ideas in this cycle. 

A vertical engine upon the de Rochas cycle, having a 
cylinder ‘diameter of 6in. with 10in. stroke, compression 
52 1b, per square inch above atmosphere, indicating 
4°5-horse power and giving 3°6 brake horse-power, was 
adjusted to run normally with its governor at 210 revolu- 
tions per minute. The governor was disconnected and 
taken off the engine, the brake was slowly loaded to the 
maximum power of the engine, and the speed was main- 
tained fairly regularly at 215 revolutions per minute for 
about a quarter of an hour. The consumption of gas 
was 30°7 cubic feet per brake horse-power per hour, and 
it remained practically constant throughout the experi- 
ment. 

The air or suction pipe was placed at the bottom of a 
pail containing ice, the pail being perforated at the 
bottom, not only to allow a freer access of air so that 
there should be no throttling, but also to let any water 
drain off. The number of revolutions of the engine rose 
steadily to 228, and varied between 228 and 232. The 
temperature of the ingoing air near the admission valve 
was 35 deg. Fah.* 

The ice pail was then taken away, and the air suction 
pipe, a piece of 1}in. gas pipe about 5ft. long, was then 








prices required for filling in a specification or tender are 





one or other of the merchants, dissatisfied with the 
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* The thermometer used was marked to 650 deg. Fah., was, I believe, 
of German make, and was fairly accurate for boiling water. 
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heated about 2ft. from its end to a very dull red with a 
Fletcher gas brazing burner. The engine slowed down 
to 182 revolutions and laboured heavily. The ther- 
mometer, placed through a cork plug in a hole drilled in 
the l}in. gas pipe next the admission valve box, showed a 
temperature of 255 deg. Fah.; the gas pipe was still 
further heated until the thermometer registered a tempera- 
ture of 370 deg. Fah., when the engine, after becoming 
slower and slower, finally stopped. 

Although these results are what might be expected by 
anyone having much experience of gas engines, I have 
given them as a warning to those sanguine inventors who 
think that improvement can be made in gas engines of 
this type by means of a prior heating of the charge or 
the use of some form of regenerator. I do not believe 
that advance in this type is possible on the lines of 
regeneration; the combination of the hot-air engine, a 
low-pressure engine in which heat and power are de- 
veloped slowly, with the internal combustion engine, an 
engine of high and increasing pressures in which power 
is developed by explosion, is the harnessing together of 
the hare and the tortoise. 

Another experiment made upon the same engine, but 
at another time, seems to indicate that the drier the air 
entering a gas engine the greater the advantage. The 
engine had its governor taken off as before mentioned, 
and was loaded with the same weights upon the same 
brake and spring balance. The engine on this occasion 
ran with the load at 216 revolutions per minute. The 
end of the air pipe of the engine, lengthened as in the 
last described experiment by means of a piece of ldin. 
gas pipe, was fitted in a hole in an improvised kind of box 
tray, 36in. by 36in. by 24in. deep, having the end oppo- 
site to the closed end, through which the pipe was placed, 


open. 

Unslaked lime was spread over the bottom of the inside 
of the box, covering the whole of the surface. All the 
air entering the lin. gas pipe was therefore drawn 
across the surface of the lime, and must have been prac- 
tically devoid of water vapour by the time it reached the 
pipe. The speed rose to 219 quickly, and remained at 
219 to 220 for twenty minutes, but during the course of 
the next half-hour the speed diminished steadily to 216 


Upon the same engine upon another occasion a further 
experiment was made to determine the effects of an 
excess of moisture mingled with the ingoing charge. The 
same brake, spring balance, weight, and gas adjustment 
were used as before. The top of the tank which con- 
tained the cooling water of an oil engine that had been 
running some hours, had a board fitted within it 2in. less 
in diameter than the inside of the tank, thus leaving lin. 
all round it for the passage of air. The board was sus- 
pended by iron strips from the top of the tank 2}in. 
above the water; it had a hole in the centre through 
which a l}in. gas pipe bend was fitted. This was con- 
nected by lin. gas piping to the admission valve of the 
engine. The temperature of the water was 195 deg. Fah. 
The air drawn into the cylinder must necessarily pass 
over the surface of the water and carry with it the vapour 
which was being freely given off from it. The engine 
had been running for the previous 25 minutes making 
215 revolutions per minute. The same length of pipe 
being used as before, the elbow at the end was inserted 
through the board within the top of the tank. The 
engine slowed down at once to 202, and misfired about 
lin 5 charges. In about 10 minutes, however, the mis- 
fires ceased, and the number of revolutions increased to 
210. The rapid current of air passing over the surface 
of water had cooled it down to such an extent that but 
little vapour was given off. 

As this was an unsatisfactory experiment, I prepared 
for another on the following day with steam instead of 
vapour. A water tank of the size used for }-brake horse- 
power oil engines was raised off the ground upon a tripod, 
and five gallons of water were placed in it. A Fletcher 
gas brazing burner with full flame was fixed beneath it. 
The engine had been running half an hour, making 215 
revolutions per minute, loaded as before. When the 
water in the tank boiled, the suction pipe was placed 
through a hole tightly fitting it in a circular board. The 
pipe was flush with the surface of the board, and the board 
was placed 2in. above the surface of the boiling water, 
but before the pipe with its attached board could be 
- aig fixed the engine pulled up from repeated mis- 

res. . 

The engine was started again and the board and suction 
pipe end placed 6in. above the boiling water, but the 
engine again pulled upbefore the pipe could be fixed. The 
board was then taken away, the engine started again, and 
the brake replaced as before. The pipe was placed at 
10in. above the boiling water, the engine carried its load 
for six minutes, missing fire a great deal, and running at 
about 150 revolutions per minute and then pulled up. 

The suction pipe was then raised 18in. above the 
surface of the water. The engine now ran at 180 revolu- 
tions per minute, missing one in nine on an average, but 
varying a good deal. 

The following card—Fig. 29s—shows the behaviour of 
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the firing in the cylinder of another engine under similar 
conditions to those described, viz., steam being mixed 
with the working charge. 

The results of these experiments are what any man 
experienced in internal combustion engines would pro- 
bably expect. 

Not only will the maximum and mean pressures be 


reduced by the use of steam or water vapour, but the | P 


ignitions will be rendered very uncertain and difficult. 








Many makers in practice have had a cover joint leak, or 
@ spongy place in the cover or liner, or some other defect, 
by which the water will get into the a: and they 
will know well the result of such a leakage, however 
small it may be. 

The following experiment will probably not coincide 
with what would be expected :— 

A hole was drilled through the cylinder jacket and 
liner walls of a horizontal engine, 4}in. by Qin. stroke; 
the hole was tapped and fitted with a piece of jin. gas 
pipe, screwed on the outside. This pipe was provided 
with a screw gland close to the outside of the cylinder. 
A thermometer, registering up to 650 deg. Fah., was 
fitted through it, and the bulb of it projected into the 
combustion space, at a point a jin. from the piston at 
the inner eni of its stroke. The space between the 
thermometer and the tube was packed with asbestos, 
and the gland was packed with cork; that is to say, the 
pressure exerted by the gland upon the glass was by 
means of cork. 

The thermometer bulb was projecting into the com- 
bustion space at a point where it was expected it would 
be least affected, or cooled by the entering charge. 

The engine had a compression of 521b. above atmo- 
sphere. It was started, and the thermometer closely 
watched, while I kept my hand upon the gas cock in readi- 
ness to turn it off if the mercury should rise too rapidly 
and show any signs of breaking the glass. But, to my 
surprise, the mercury on reaching 540 deg. simply jumped 
to and fro between 540 and 550 with each explosion, 
and continued to do so for the quarter-hour the engine 
ran. The cork gland remained perfectly tight. 

The thermometer was then placed in the exhaust valve 
channel. It was fitted in the same tube with its cork- 
packed gland, the tube being screwed through the un- 
jacketed wall of the exhaust valve channel jin. above 
the exhaust valve, and projecting beyond the inner wall. 
The engine was started ; I caught a glimpse of the mer- 
cury at the third explosion, and the engine ran for a 
quarter of an hour without my seeing it again. The 
engine was stopped and the tube unscrewed, when I 
found that the projecting part of the bulb and all the 
mercury had disappeared. The glass had fused. 

In the first experiment no doubt the jacket protected 
the thermometer to a considerable extent, even although 
it projected; nevertheless, I am convinced, from other 
experiments since that time, that in the second experi- 
ment, even if the exhaust valve had been jacketed, the 
same result, viz., the fusing of the glass, would have 
followed, for in this position it has a stream of flame 
directed upon it during combustion, and passing it after- 
wards on its way to the exhaust valve. 

Before commencing any experiments having for their 
object the ascertaining of the temperature in an internal 
combustion engine, one is confronted by the want of a 
reliable pyrometer. A great many methods of measur- 
ing high temperatures have been devised, but I do not 
think any pyrometer has yet been produced that can be 
called trustworthy. I carried out some experiments to as- 
certain approximately the temperature of the combustion 
in a gas engine of this cycle, and I will give these briefly. 
They do not coincide with what one from calculation and 
theory would expect, because any test by melting metal 
can only be approximate as the metal is subjected to the 
high temperature for only about one-fourth of the whole 
time; that is to say, it is heated for one stroke during 
the combustion and to a less extent during a large part 
of the exhaust stroke ; it is cooling for the remainder of 
the exhaust stroke and also during the suction and com- 
pression strokes, and the metal therefore is cooling for 
about two and a-half out of the four strokes. 

It appears to me that this inherent objection would 
apply equally to the use of any pyrometer. The degree 
of cooling during the exhaust stroke is small, especially in 
the exhaust port. The amount of cooling in the admis- 
sion stroke is considerable in the admission port, and in 
the ignition or clearance space, but very slight in the 
exhaust port, provided the same channel does not serve 
for both valves. In the compression stroke the cooling 
is greater in parts of the exhaust port, as the new charge 
is being brought into contact with a portion of its 
surface. This is speaking relatively to the temperature 
of explosion, as the actual cooling will be in proportion to 
the difference of temperature between the enclosed gases 
and the enclosing walls, and this latter temperature is 
largely dependent upon the jacket water. 

I have carried out numerous experiments in gas and 
oil engines, with the view of arriving at the temperature 
of combustion in different parts of the combustion space 
and ports. In all cases these have been by means of fine 
wire of different gauges and different metals. To enter 
into the details of these would make this paper much too 
long, but the following is a condensation of the results. 
The engines in which the experiments were carried out 
were always of small size, never exceeding 7in. diameter. 
Very fine wires of silver, brass, copper, iron, and German 
silver have been placed at all points in the combustion 
space and ports of gas and oil engines. The compres- 
sion pressure in no experiment exceeded 70 lb. per square 
inch above atmosphere; it was generally between 50 lb. 
and 601b. In all cases the German silver wire fused 
rapidly, and in many cases disappeared altogether. 
Frequently the wires of the other metals were broken, 
and in many cases showed evidence of rapid oxidisation, 
and once or twice appeared to show symptoms of fusing, 
but on examination under the microscope these were 
seen to be due to the action of oxidisation or some 
similar rapid corrosive action, and not to fusing. In not 
a single experiment have I seen any clear evidence of 
fusing or melting of the metal wires other than the 
German silver. 

The fusing temperatures of the wires used are as 
follows:—Brass, 1650 deg. Fah.; copper, 2050 deg. Fah.; 
silver, 1830 deg. Fah.; iron, 2912 deg. Fah.* The com- 
position of the German silver alloy varies so much that 


* Hutton “ Works Manager's Handbook. _ 





it is impossible to give the fusing temperatu unlegs 
the sample used had been specially tested. It is, how 
ever, always considerably below that of brass. ; 

A piece of solder screwed upon the centre of the 


explosion face of the admission valve would sometimes 
not melt during a 15 minutes’ run in a gas engine, bu; 
had melted at the end of 20 minutes. In a high. 
oil engine solder screwed on to the admission valve had 
usually melted within three minutes, and sometimes 
within one minute after starting. Solder would melt 
practically immediately after starting the engine in the 
clearance space or in the exhaust port if not placed too 
near the cylinder walls in either a gas or oilengine. The 
fusing temperature of this solder, according to Hutton, ig 
441 deg. Fah. : 

It must not be supposed, because the time of the 
combustion stroke is only one-fourth of the whole, that 
combustion takes place in the cylinder for only that pro. 
portion of time. It is generally supposed that when the 
exhaust valve an in an engine upon the two-reyoly. 
tion or de Rochas cycle, combustion ceases with the 
sudden fall of pressure; but this is very seldom so, Com. 
bustion practically always continues in the cylinder for 
one-fourth of the return or exhaust stroke—unlegg 
engine has a the slow piston speed —even in g 
thoroughly well-jacketed cylinder after the water is in ful] 
circulation. 

If it is a high-speed gas engine, it will continue for one. 
third of the stroke; and if a high-speed oil engine, I am 
fully convinced by careful watching and timing that if 
the air has its full charge of oil it continues to fully one. 
half of the return exhausting stroke, and occasionally g 
little more than one-half. To show this, an unjacketed 
exhaust valve box should be fitted to the engine, and the 
engine allowed to run for 15 minutes at 820 revolutions 
per minute. The exhaust valve box becomes a dull red, 
and with practically every ignition a tongue of flame 
shows from the valve box. I determined the time by 
attaching a piece of wire to the reciprocating valve shaft, 
and so adjusting the end of the wire that at exactly half 
stroke it should be just level with the edge of the exhaust 
port. The flame generally continued until the wire 
reached this level. If the engine is run at a higher speed 
than 320 it becomes too fast to watch it, and it is 
advisable to adjust the engine at 250 first, and gradually 
accustom your sight to the rapid movement, as it is easier 
for the eye to determine whether the wire is ever in 
contact with the flame, than it is whether they are 
simultaneous in movement. It might perhaps be possible 
to obtain a photograph of the flame, the wire effecting the 
exposure. 

The exhaust port near the valve, I believe as a result 
of my experiments, is the spot in which to place metals 
for the highest fusing temperature, while the space 
within the exhaust valve box, but immediately beneath 
or outside the valve, has generally a much higher tempera- 
ture in gas engines than the inside surface or top of the 
admission valve. 

In some further and more recent experiments carried 
out upon a high-speed oil engine, 5}in. by 6in., I tried 
silver, German silver, brass, iron, and copper wires. For 
obvious reasons the finer the wire, short of the point of 
being broken by the rapid outpassage of the exhaust pro- 
ducts, the more likely is the wire to become fused in that 
small fraction of a second during which the explosion 
takes place, if the temperature be high enough. 

The engine ran at 420 revolutions per minute, and the 
wire was placed, in the first experiment, in the exhaust 
port outside the exhaust valve, and afterward inside, 
within the exhaust port. The gauge of the silver wire 
was 40 B.W.G., of the German silver wire 34 B.W.G., 
of the brass wire 28 B.W.G., iron 32 B.W.G., and of the 
copper 30 B.W.G. Again, only the German silver wire 
was fused. 

The results of these experiments upon the temperature 
of the gases in oil and gas engines leads me to the con- 
clusion that dissociation does not occur in gas and oil 
engines as is commonly supposed. It may possibly occur 
in a very limited way in engines of very large size, im- 
perfectly jacketed. 

The products of combustion steam, and CO,, im- 
mediately they begin to be formed render the combustion 
more or less comparatively imperfect, even at the very 
commencement of ignition, and the act of ignition 
itself, the first shooting of the flame from the igniting 
point into the mass of the working charge, brings with it 
in its train more steam that further and further hinders 
complete combustion as the flame spreads throughout the 
charge. In addition to this the jacket at the moment of 
ignition rapidly cools the explosion flame. 

These two things, viz., (1) the effect of the steam 
and products produced by the explosion itself, plus the 
steam and products of the previous combustion, and (2) 
the cooling by the jacket, are, I think, sufficient in them- 
selves to account for the temperature in a gas engine 
falling so far below the calculated temperature without 
seeking for an explanation in dissociation. 

Nevertheless, for some unexplained reason, the steam 
in the products in an oil engine does not affect the com- 
bustion to so t an extent as in a gas engine, nor is it 
quite so heneieial to the brake horse-power to clear out 
all the products. Water vapour in the air at ordinary 
temperatures, however, will necessarily reduce the power 
of the engine, as it will not only affect the combustion, 
but also the vaporisation. The benzoline spirit motor 
will be more affected in both respects than the oil motor, 
as the heat necessary for vaporisation in the latter also 
raises the temperature of the water vapour, 80 that at - 
moment of ignition less heat is wasted in converting ! 
into steam.* 3 

The tendency of further improvements, with a view to 
economy, will I think be upon the following lines in their 
respective order :—1. Further expansion, not neces y 
in the same cylinders. 2. Higher and still higher com 


* Users of vehicle motors running with benzoline spirit have been dis 
covering this fact lately. 
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ression. 3. Removal of all products.* 4. A more reli- 
ble means of ignition always exactly at the dead point. 
6, Greater piston speed. t 








THE PROTECTION OF IRON BY PAINT. 


necessity for painting all iron work which is to be 
eed to the. influences of damp and air, in order to 
rotect it from rusting, is sufficiently well recognised by 
aces one who has to do with the employment of that 
metal for structural purposes. Nevertheless, when two— 
or sometimes three—coats of something or other “in 
oil” have been applied anyhow to the surface it is often 
imagined that the best possible precaution has been 
taken to hinder corrosion, and that the further oxidation 
of the iron, which still takes place under the oily cover- 
ing, is an absolutely unavoidable phenomenon, which can 
4 be combated by es repainting of the metal. 

It were strange, indeed, if this should be the last word 
of modern science; if all that the chemist of the nine- 
teenth century has to teach should consist in directions 
to cover up the metal in any sort of condition with any 
kind of a greasy composition, selected simply because it 
dries and possesses @ pretty colour. This is far from 
being the case. The process is susceptible of improve- 
ment, both as regards the iron and as regards the paint; 
in fact, in the best practice it is usually improved upon, 
at least so far as concerns the surface of the metal. 

The conditions which determine the rusting of iron 
and steel are probably well understood by all engineers ; 
but it may be permitted once again to refer to them, in 
order to emphasise certain phases in the operation which 
bear on the question of painting. Massive iron is un- 
affected by perfectly dry air at ordinary temperatures ; 
it is not oxidised in pure water, only in presence of 
moisture, air, and carbonic acid gas as well, is it con- 
verted into the hydrated ferric oxide (2 Fe,0,.8 H,O) 
known as rust. Reactions, such as those expressed by 
the chemical formula— 

2 Fe, + 8 O, = 2 Fe,0,; or, 

2 Fe, + 8 0, + 8H,O = 2 Fe,0;.3 H,0, 
therefore, do not occur in a. The iron is actually 
first attacked by the carbonic acid gas and the water, 
which, together, form the hypothetical ‘carbonic acid” — 
just as it is when treated with hydrochloric or sulphuric 
acids; and ferrous carbonate is produced— 

(a) Fe, os 2 C0, + 2 H,O = 2 FeCO, + 2 H.. 

This ferrous carbonate is dissolved by the excess of car- 
bonic acid in the same manner as calcium carbonate, or 
chalk, is held in solution in natural waters which are 
saturated with the gas, giving rise to what is called 
“temporary hardness;” but as the ferrous salt is an 
exceedingly unstable body, its solution is rapidly oxidised 
by the atmospheric oxygen, and forms (hydrated) ferric 
oxide and fresh carbonic acid gas— 

(b) 2 FeCO, + O = Fe,0; + 2 COg. 

As the same amount of carbonic acid is evolved in (5) as 
is absorbed in (a), a limited quantity of this is—theo- 
ese IPE oy of oxidising an unlimi amount of 
iron; and when once some ferrous carbonate has been 
formed, only air and moisture are required to carry on 
the process. Moreover, iron rust is hygroscopic, readily 
extracting moisture from damp air, so that practically as 
soon as some oxide has been produced, the presence of 
oxygen alone suffices to cause the formation of rust to 
continue until the whole mass of metal is finally eaten 
away. Altogether, therefore, it is far easier, as every- 
day experience shows, to keep a clean surface of iron 
absolutely free from rust, than to check the disease when 
once it has obtained a hold on the metal. 

Since the hydrated ferric oxide adheres very loosely to 
the iron beneath it, when even a good paint is applied to 
a surface which is thickly coated with rust, the upper 
layers of oxide may soak up so much of the oil or 
varnish that the whole is reduced almost to a dry powder ; 
in such a case the paint falls off, carrying the rust with 
it, and exposing a fresh surface of metal to atmospheric 
attack. But as those portions of the rust which were in 
process of formation at the time of painting adhere more 
strongly, they are not removed with the paint, so that 
the metal is left partially covered with what may be 
considered as ferrous carbonate, and is accordingly in the 
worst possible condition to resist further corrosion. 
Supposing the oxidation has not proceeded far when the 
paint is laid on, and the metal has not yet reached the 
stage when it soils the fingers, complete removal of the 
rust is not quite so important ; for if the brush be used 
diligently, the oil will constants through to the iron, and 
the paint will form a kind of cement, holding the rust 

uy in its place, 

Circumstances are different when the metal is, in- 
tentionally or otherwise, covered with a layer of scale, 
— consists approximately of the magnetic oxide 
FeO, The latter is of very stable character, and 
wacreases rather than diminishes the permanence of the 
tron. But it is not always convenient to utilise this 
method of protection; and except when the oxide has 

specially formed on the surface by exposure to 
srberheated steam or other means, it is apt to chip off 
of itself, or to allow the entry of moisture between it 
= the metal, which naturally results in the forcible 
etachment of the scale during the first frost. 
f e Li nated of removing both rust and scale is there- 
on quickly apparent; but while the removal of the 
if the ba expedi ent, it is necessary to remove the latter 
of st possible results are to be obtained. The aim 
a © present article is not to discuss how this operation 
Y Most profitably be carried ont; but it may be 
* Mr. Frederick Grover, 
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remarked in passing that small goods can be pickled in 
acid, and larger masses of iron either chipped and scraped 
by hand, or treated with the sand blast. The last method 
has been strongly advocated of late by several writers 
especially in America, for the sand may easily be forced 
into angles and corners which the chipping hammer 
cannot reach, while the air current is available afterwards 
for the processes of mechanical painting which seem to 
be coming into vogue. 

It is a hard saying, but unfortunately none the less 
true, that scarcely any esmen are so ignorant of the 
actual composition of the material they employ as 
painters. One may often hear them observe proudly 
that the coat they are putting on is entirely “in varnish, 
and doesn’t contain a drop of oil”—a statement which, 
if accepted literally, simply means that the stuff is value- 
less except for purely decorative indoor purposes. There 
is no justification for jumping to the conclusion that 
what is sold as “ paint” is paint; in fact, especially when 
panes retail, it usually is not; in days when every- 

'y has a smattering of chemistry, and therefore under- 
stands the art of adulteration, it would be unique if it 
were. 

Real paint may be defined as a mixture of a colouring 
matter and an oil, thinned down to a suitable working 
consistency with turpentine, and capable of drying to a 
hard insoluble skin on exposure to air. The ing of 
linseed oil must of course not be confounded with the 
drying of a substance wet with water. The term is 
strictly a misnomer; but it is convenient, and in uni- 
versal ry nag ony Water dries by evaporation; 
linseed oil dries by absorption of oxygen. Water leaves 
nothing behind it when it dries; linseed oil is changed 
into a solid body. Articles wet with water lose weight 
on drying; linseed oil actually gains in weight. In 
selecting a paint, it is well to insist that the turpentine 
be genuine, and not resin spirit ; it is distinctly advisable 
that the pigment be permanent, and not likely to injure 
the drying te of the oil; but it is absolutely essential 
that the vehicle be composed of pure linseed oil either 
boiled or raw, or that it consist of a varnish compounded 
of some suitable resin dissolved in pure linseed oil. It 
does not even follow because a paint dries quickly that it 
is a trustworthy material to employ. Resin oil can be 
manipulated so as to form a fairly quick drying varnish ; 
and solutions of common resin in turpentine substitutes 
or in petroleum spirit behave in an analogous manner. 
But for all that, these products should be most carefully 
avoided, Preparations of the latter kind, which are in 
reality but cheap and nasty “spirit varnishes,” and 
whose ‘“‘ drying” is a mere matter of evaporation, leave a 
very brittle residue; whereas resin oil at the best dries 
only on its outermost surface, yielding a treacherous film 
of extreme tenuity, while the underneath layers still 
remain wet. ‘ Oil varnishes,” on the other hand, com- 
posed of good hard resins like copal dissolved in linseed 
oil and thinned with turpentine, make very efficient 
vehicles for paint; but they are too expensive for common 
use. Ina word, when price is taken into consideration, 
the substance has yet to be discovered which shall, under 
the influence of oxygen, dry up to anything at all approach- 
ing in value the tough, leathery, elastic skin characteristic 
of sound, unadulterated linseed oil. 

The examination of commercial paints must of necessity 
be left to the trained chemist; and it need hardly be 
remarked, that an analysis and report should always be 
procured before any such composition is used for the 
protection of important structures of exposed ironwork. 
It is obviously a matter of simple prudence to expend a 
few guineas in a chemical laboratory, whenever by so 
doing a guarantee can be obtained regarding the adapt- 
ability of any particular material to the purposes for which 
it is to be employed ; especially when, as in the present 
instance, neglect of so ready a precaution may involve 
@ serious increase in that peculiarly irritating form of 
expense—re-painting. 
e fact that iron does often continue to rust, even 
when it is covered with an apparently perfect coating of 
paint, has already been mentioned. It now remains to 
consider the true cause of this trouble, and to discover, 
if possible, how it may be prevented, or at least miti- 
= Hitherto the generally accepted explanation has 
en that the air and moisture penetrate through a lar, 
number of minute cracks in the dried oil or varnish, 
which owe their origin to differences in the rate of expan- 
sion and contraction under the influence of heat and 
cold possessed by the metal and the paint. The two 
substances certainly do not expand equally; and if the 
aap has become sufficiently hard and resistant, it cannot 
expected to withstand for long the strains set up by 
the iron, but must either blister or crack according as it 
expands more or less quickly than its support. A some- 
what similar example may be seen in those footway 
pavings made of asphalt or in siti concrete that fre- 
quently rise up into most pronounced ridges in hot 
weather, and form wide chasms in the winter to an extent 
which, if not positively dangerous to the pedestrian, is at 
least very unsightly. But this theory, in the case of 
aint, presupposes that it has dried to an enamel-like 
rittleness—a thing it should not, and will not do, unless 
some of the rules laid down in a preceding paragraph 
have been neglected. 
Paint such as is used for indoor work is usually made 
up with raw linseed oil, while that employed out of doors 
contains boiled oil; the explanation being that the latter, 
as commonly manufactured, is dark in colour, and is there- 
fore apt to spoil the shade of the light pigments fashion- 
able in the modern drawing-room. The objection does 
not hold in the case of iron work, because it is generally 
painted dark red or brown. But raw linseed when of 
good quality dries to a very pliable film, and there is 
every reason to believe that the same specimen after 
boiling yields a still more elastic varnish almost like 
india-rubber. Again, linseed oil actually expands during 
the act of solidification ; so that a layer of paint must be 
rather in a state of compression than otherwise, and it 





al of all p would, 
these to run with advantage at 1000 revolutions per minute, 


during the most violent changes of temperature. In this 
connection it may be noted that the practice of putting 
extra driers into the paint, which is adopted by many 
workmen on the slightest provocation, should be care- 
fully watched, and discouraged as far as practicable. 
Linseed oil alone appears to give the hardest and 
toughest film, and to be injured in this respect by every 
addition of driers, so that the use of these substances can 
but be considered as an evil, necessary only when the 
paint dries too slowly without them. Moreover, even a 
werful drier does not affeci the oil unless it is actually 
issolved therein, and there is also a maximum limit 
above which it exerts nofurtherinfluence. Clearly, then, 
the manufacturer is the only person who can 
vantageously introduce the driers into his paint. 

Experiments have recently been carried out in Ger- 
many* with the view of testing directly the soundness of 
this “fissure” theory. Plates of glass were coated with 
a solution of gelatin in water, and allowed todry. On 
the films were then spread the different kinds of paint 
which were to be examined, and the plates were set aside 
till they had become hard. They were next immersed in 
cold water in order to soften the gelatin, and when this 
had been effected, the skins of paint were carefully 
removed from the glass. In this manner numbers of 
detached films of linseed, plus pigments, were obtained, 
whose properties could be examined from either side. On 
testing them with water under diminished atmospheric 
pressure, after the fashion of the experiments with the 
air-pump familiar to every schoolboy, they were found to 
be perfectly free from holes, and therefore, to a certain 
extent, air as well as water-tight. But, at the same time, 
it was discovered that the films themselves were hygro- 
scopic, and that they swelled in presence of moisture. In 
this condition they became porous, and readily allowed 
water and gases to pass through them by a process of 
diffusion, similar to that exhibited by the porous 
diaphragm of parchment employed in Graham’s dialyser. 
The rate of diffusion also varied according to the com- 
position of the skins; and it was found that the per- 
meability rose with every increase in the amount of 
— present in the paint. Now, the relationship 

tween the quantity of oil and pigment in any particular 
paint is not a matter of chance, it depends on the 
viscosity of the varnish, and the density of the colouring 
matter. The thinner the oil, the larger the amount of 
pigment needed to “ body it up” efficiently; and, with 
the same varnish, the greater the specific gravity of the 
pigment, the more must be put in to produce the proper 
effect. Raw oil, for instance, will “carry” about eight 
times its weight of dry white lead; but it is rendered 
almost solid by less than its own weight of lampblack. 

If these observations are correct—and there is no 
reason to believe them incorrect—the “fissure” hypo- 
thesis must in the majority of cases be bad; and the 
continued rusting of the iron must be due principally 
to the porosity of the paint. This being so, it cannot 
well be prevented entirely ; but it may undoubtedly be 
kept very materially below the speed at which it often 
proceeds if only the composition of the paint employed 
be studied with intelligent care. 

From the foregoing investigations and remarks the 
properties of a good paint and the best method of 
applying it may easily be deduced; and, summed up 
briefly, they are as follows:—The surface of the metal 
should be cleaned from rust and scale; the paint should 
not dry more quickly than is necessary, having regard to 
the exigencies of the work in hand, and attempts should _ 
not be made by the promiscuous introduction of extra 
driers to hasten it in this particular ; care should be taken 
that the dried film is sufficiently elastic to avoid danger 
of mechanical injury or of cracking when the iron 
expands by heat; at least three, or, better still four, coats 
should be put on the metal in order that the covering 
may be as thick and non-porous as possible; only those 
pigments should be employed which possess good cover- 
ing power, which yield a paint adhering strongly to the 
metal, and which, having the lowest specific gravity con- 
sistent with these requirements and with a sufficiently 
low price, will carry the largest proportion of vehicle, 
and will accordingly allow the maximum of oil or 
varnish to be applied to each portion of the surface of 
the iron. 








Earty Usk or WATER-TIGHT BULKHEADS IN SH1Ps.—The divi- 
sion of a hull of a vessel into compartments is of a more distant 
period than is generally supposed. As early as the beginning of 
the nineteenth century the Chinese divided the holds of their 
trading vessels, int d for distant waters, into a number of 
smaller holds or spaces. Those compartments were separated by 
partitions, or bulkheads, made of 3in. plank, and caulked with a 
gum that was mixed with lime and threads of bamboo—a composi- 
tion that readily hardened when brought into contact with water. 
The number of compartments depended upon the number of 
owners in the vessel, In a vessel there were sometimes as 
many as 100, each partner shipping his goods in his own berth, 
which he fitted up to suit himself, and either went in person or 
sent one of his family to take charge of his property. At just 
what time this division of the hull was first adopted does not 
appear to have been recorded. It may have -been very old at the 
period named. The ee it will be seen, were made for 
er th 
P 








cial y, Ta’ an for the safety of the vessel. Use 
of bulkheads for safety purposes was probably first made in the 
Western rivers of the United States, says Mr. John H. Morrison in 
Cassier’s Magazine, As early as 1820, not ten years after the intro- 
duction of steam navigation on the Missiesippi and Ohio Rivers by 
Robert Fulton, the hull of the steamboat Columbus, running 
between New Orleans and Shippingport, Kentucky, was torn open 
by a snag; but the vessel was ‘‘saved from sinking by having a 
snag-room, which apartment alone was filled with water.” The 
Caledonia, running on the Mississippi River in 1824, also had a 
snag-room. Prior to the year 1849, of 736 vessels lost from all 
causes on the Western American rivers, 419 were lost from snags 
and other obstructions in the rivers. No doubt the danger in 
navigating these rivers is what brought the aa or chamber 
into use ; though if they were as rudely and cheaply constructed 
as many of these vessels themselves were at this early period, they 
could hardly be relied on in many cases, and this may account for 
the fact that they did not come into more general use. 





Dingler’s Polytechnisches (Journal, vol. 305 (1897), 





can hardly be imagined to suffer much stretching even 





*E. Simon. 
page 285, 
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ENGINE AND DYNAMO, BRADFORD ELECTRIC LIGHT STATION 











Steam pressure.. .. 12 kilos, per eq. cm. 
Diameter of cylinde: 0°300 metres. 
| ee 0 ” 
Diameter of wheels .. 0°650 ,, 
ee. . Le " and one Marshall engine in 
Total wheel base 2°830_ ,, 
vn mee - 14,500 kiles 
ater in OF oe 1,100 ,, 
Water in tanks _ 2/000 trated above. 
Coalcarried .. .. .. 600 ,, 
Total working weight .. 18,400 ,, known Willans central valve 
Tractive effort 0°65 2! 3,240 and condensing. It has thr 
D . . 


























Cannot conscientiously advise our readers to adopt it as a | 


aie. Such engines are quite unsuitable to simple British 

posse and modes of thought. The French engineer appears 
Prefer complications, and in this engine he has certainly all 
the can reasonably desire in this way. 














" A Revren’s 
ction of S 
A railway line 


telegram from Capetown states that the = parts hey mpeg 
W Harbo 1 t | ynam 
will be built thence te Windhek. ee eae | coupled direct to the engine. 


eae | The high-pressure cylinders are 12:6in. diameter, the inter- 
This is it will be seen a narrow gauge locomotive, but we | mediate 19-7in. diameter, and the low-pressure 30:3in. 


carried over from the boiler is attached to the wall. Teeth 
are provided in the fly-wheel for barring purposes, but as the 
engine has three cranks it will start in almost any position. 
A sight feed lubricator, having separate feeds supplying oil 
to the three lines of cylinders and to the throttle valve, is 
fitted between two of the intermediate cylinders. The cranks 
run in a bath of oil and water, and lubricate all the lower 


Niemnens multipolar type, and is 





Tux Bradford Corporation employs fifteen Willans engines 


its electric lighting stations. | 


These engines are coupled direct to Siemens dynamos. One | 
of the Willans engines, with the dynamo attached, is illus- 
It is one of two erected in the new Bradford | 
station opened on October 8th. The engine is of the well- 


type, and is triple-expansion 
ee cranks at 120 deg. apart. 


diameter ; the stroke is 11-4in., 
and the speed 300 revolutions 
per minute. The engine was 
specified to give 300 indicated 
horse-power, but is capable of 
giving 700 indicated horse- 
power continuously. The 
boiler pressure is 1801b. per 
square inch, but the boilers can 
be worked up to 200lb. if 
desired. The governing is car- 
ried out by the Sankey auto- 
matic cut-off gear, the cut-off 
being effected by means of 
sleeves having diagonal ports, 
encircling the H.H.P. trunks. 
These sleeves are connected 
together by a rod, and are 
worked by an independent 
steam relay cylinder of small 
size (this cylinder is not shown 
in the engraving). The relay 
cylinder can be disconnected 
and the point of cut-off varied 
by hand if desired. There is a 
pointer, with index, to show 
the point at which the cut- 
off is taking place. A steam 
separator to catch any water 





It gives an output of 750 














ENGINES AND DYNAMOS FOR THE BRADFORD | ampéres and 500 volts, at a speed of 300 revolutions per 
ELECTRIC LIGHT STATION. i 


minute. The armature is of the usual Siemens drum pattern, 
with stranded bar conductors, but the diameter in this case 
is nearly twice the length of the pole pieces. The commutator 
has 211 segments, and there are two sets of brushes placed 
at 60 deg. angular distance apart, each set consisting of three 
brushes. The armature resistance from brush to brush is 
less than one hundredth of an ohm. The weight of the 
complete armature is 64 tons, 

There are six field magnets arranged equidistant, inside 
a heavy forged iron ring, which forms the common yoke, and 
which is 8f¢. in diameter over all. The pole pieces are rather 
more than 2ft. across, and the wire is wound on a wooden 
frame. All six magnet coils are connected in series, and 
have a total resistance of 41 ohms. They are connected in 
shunt to the armature, with an interposed regulating switch 
and resistance, The whole ring of magnets weighs 11 tons, 
bringing up the weight of the entire dynamo, inclusive of 
bed-plate, to rather over 21 tons. 

At the trial held at Messrs. W. Willans and Robinson’s 
works, Rugby, in the presence of Mr. Gibbings and Messrs. 
oe representative, the consumption of steam was as 
‘ollows :— 


Revolutions Consumption per 


Vacuum. per minute. L.H.P. per hour. 
Actual. Guaranteed. 
Full load 2lin. 299 - =e 14 
Half load 23in. 299 . 14°2 14°5 
24in. 900 . .. 15°0 wi 15 


The poor vacuum was due to insufficiency of cooling water. 
The engine and dynamo were constructed to the specification 
of Mr. A. H. Gibbings, engineer to the Corporation. 








THE DresEL ENGINE.—We are requested to state that The 
Mirrlees, Watson, and Yaryan Company, Ltd., of Glasgow, have 
acquired the sole right to the Diesel engine patents for the United 
Kingdom, and have now an engine nearly completed. A fall 
description of this very remarkable motor will be found in our last 
impression, 

Krnq’s CoLtteck EncrInerrrnc Socrety.—A meeting of the 
above Society was held on Friday, October 15th, wher Mr. N. B, 
Rosher, A.M.I.E.E,, read a paper on the electric lighting of a 
private house. The author first touched on the generul principles 
to be observed in wiring for the electric light. Hs then proceeded 
to describe in detail the best means of lighting the various rooms, 
Double wiring with wood casing, concentric and conauit systems, 
were fully explained, and their various merits and demerits pointed 
out. The suoject of lamps, switches, and fuses was also touched 
upon, Numerous samples of the systems described were exhibited. 
After a short d on, the meeting terminated with a hearty 
vote of thanks to Mr. Rosher for his instructive paper, 
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LETTERS TO THE EDITOR. 
(We do not hold oursel: Sor the opinions 0. our 
¢ po Phe a eg 





ELEMENTS OF TRAIN RESISTANCE. 

S1n,—It is becoming common to insist that the formu’ of the 
late Mr. D. K, Clark for train resistances give results considerabl 
higher than actually obtain in practice. Engines have been indi- 
cated, and the results plotted on diagrams, but no one, so far as I 
am aware, has come forward with a feasible and natural explana- 
tion of the mysteries of railway train resistance. Formu’x have 
been proposed, but they are merely empirical, and do not profess 
to toe haul on results cf investigation into the natural principles 
involved. 


Of the factors which go to make up the gross sum of the several 
resistances, one only, rolling and axle friction, seems to have been 
settled, or taken by general assent, at about 6 lb, per ton for all 
speeds, except at starting. I 

With to engine friction, authorities are conflicting. 
Pambonr estimates it at } = 0°143 of the net resistance, in 
by an allowance of from 0 ‘5 lb. to 1°5 Ib. — square inch of piston 
area for the friction of the engine unloaded. 

Rankine estimates it at about 4 = 0°33 of the net resistance, 
while in Mr. Clark’s formula one-third is added to the resistance 
due to friction of the train as vehicles, two-fifths to the resistance 
from concussion, and nothing to the resistance from gravity. 

I propose to compare theses allowances on four examples taken 
from the Gladstone several years ago by the late Mr, Stroudley, 
particulars of which were published in THE ENGINEER at the 


time :-— 
Particulars from Indicator Diagrams, 
(1) Average pressure, 25°7 lb.; cut-off, 83 per cent.; boiler pressure, 


110 lb.; steam chest pressure, 105 lb.; speed, 67 miles per hour = 290°3 
revs.; gradient, 1—264 down; 25 cars, 305°55 tons; 512°4-H.P. 


— ee ming engine fricti 5 
‘ower expen overco! efriction .. .. .. ‘17 
Power expended on remaining resistances .. .. .. .. ‘825 
| a a ee ee ae ee 
Rankine— 
Power expended in overcoming engine friction .. .. .. °25 
Power expended on remaining resistances .. .. .. ..  °75 
1°00 
Olark— 
Power expended in overcoming engine friction .. .. ~~ °35 
Power expended on remaining resistances .. .. « «+. “65 
1°00 
Mean of Pambour and Clark., .. .. .. «- «+. °262 
Mean of Pambour, Rankine, and Clark .. .. .. °258 
Moan of mOGDR .. si oe ce tee ce oe ce 


(2) Average pressure, 89 Ib. ; cut-off, 75 per cent.; boiler pressure, 110 Ib ; 
steam chest pressure, 110 Ib.; speed, 9 miles = 39 revs.; gradient, 1—313 
up; 18 carriages, J18°9 tons ; 238°4-H.P. 


Pambour— 
Power expended in overcoming engine friction .. .. .. ‘l¢ 
Power expended on remaining resistances .. .. -. «. ‘86 
1°00 
a ing engine fricti 25 
ower expen overcoming ¢ e friction .. “25 
Power expended on remaining resistances .. .. 75 
1:00 
Clark— ° 
Power expended in overcoming engine friction .. *36 
Power expended on remaining resistances .. .. 64 
1 
Mean of Pambourand Clark... .. .. .. «. «+ ‘25 
Mean of Pambour, Rankine,and Clark .. .. .. ‘25 
Mean of means .. .. .. of «+ "25 


(3) Average pressure, 63°1 Ib.; cut-off, 66 per cent.; boiler pressure, 
351b.; steam chest pressure, 1201b.; speed, 58 miles = 251°3 revs.; 
radient, 1—1328 down : 16 cars, 170 tons ; 1089-I.H.P. 


Pambour— 
Power expended in overcoming engine friction .. .. .. ‘146 
Power expended on remaining resistances .. .. .. «. “854 
“100 
"abi 
Power expended in overcoming engine friction .. .. .. °25 
Power expended on remaining resistances .. .. .. -. ‘75 
1°00 
Clark— 
Power expended in overcoming engine friction .. .. .. ‘39 
Power expended on remaining resistances .. .. .. -. ‘6l 
1°00 
Mean of Pambour and Clark... .. .. os «+ «+ ‘263 
Mean of Pambour, Rankine,and Clark .. .. .. °262 
Mean of means .. .. « .« oe "265 


(4) Average pressure, 38°2 1b.; cut-off, 50 per cent.; boiler pressure, 
110 ]b.; steam chest pressure, 110 Ib.; speed, 65 miles = 281} revs ; 
gradient, 1—660 down ; 16 cars, 143-15 tons ; 738°94-I.H.P. 
Pambour— 

Power expended in overcoming engine friction .. .. .. ‘16 
Power expended on remaining resistances .. .. .. «. ‘84 


1°00 

Rankine— 
Power expended in overcoming engine friction .. .. .. °25 
Power expended on gresistances .. .. .. .. °75 
1°00 

Clark— 
Power expended in overcoming engine friction .. .. .. 39 
Power expended on remaining resistances .. .. .. -.. ‘61 
‘ 1:00 
Mean of Pambour and Clark.. vo oe =e ee 


Mean of Pambour, Rankine, and Clark :. .. .. -266 
Moan Of MCODS 2. 22 cc ce ce oe ce oe oe MRO 

It will appear from these comparisons that Rankine’s allowance 
strikes a mean between that of Pambour and Clark. Certain it is, 
that the resistance due to the friction of the mechanism, what- 
ever its value for a particular engine, is compounded of a part 
increasing in proportion to the useful load, and a constant part 
which is the friction of the engine when unloaded. Pambour’s 
allowance may be too small, but it appears to me that Rankine’s 
and Clark’s is too large. 

Tae resistance due to the inertia of the atmosphere, per square 
foot of greatest cross-section of a train, is the product of three 
factors:—(a) The mass of a cubic foot of air; (4) the number of 
cubic feet acted on during one second by a square foot of greatest 
eae or frontage ; (c) the velocity of the train in feet per 
second, 

It may also be obtained with greater facility, and with sufficient 
accuracy for all practical purposes, by what is known as Smeaton’s 
or Rouse’s formula, which is that used by the Meteorological 
Council for ascertaining wind pressures against a flat surface at 
right angles to its direction :— 

v2 . 

a = V2 -005 ; 
where V = velocity in miles per hour. ‘To reduce its value to 
one ton of the train, it must be qualified by the simple relation 
4, where A = area of greatest cross-section of the train in feet, 
W gross weight of train in tons, In cases where the gross weight 
is such that the equation + = 1°0 is satisfied, the atmospheric 
resistance per ton of the train is simply the value V? -0¢5, The 
weight which saticfies this equation may be appropriately termed 








the critical weight. The fundamental importance of this principle 
is obvious ; it is owing to its non-observance that Clark’s formula, 
so far as it applies to atmospheric resistance, is defective. The 
only method ou which ‘this resistance can be measured, at least 
until we know more about it than we do at present, is by the 
atmospheric displacement in a given time, irrespective of the sha 

or weight of the train. Consequently, of two trains having the 
same speed and sectional area, and otherwise running under 


? | similar conditions, but of different weights, the resistance per ton 


due to this element will be inversely proportional to their respec- 
tive weights, é 

Collecting these factors, we have for the resistance of friction, 
and the atmosphere for any train per ton 


” nk 
2 (05 — + 6, 
V C05 


To this must be added the friction of the mechanism of the 
engine, whatever its value, I will take it at } = 0°25 of the net 
resistance, so the resulting formula will be, allowing also for the 
resistance due to gravity, 


R = 1} (V? 005 * + 6 4 2210‘) ; 


where R = gross sum of all the resistances per ton of train in 
pounds, ¢ = inclination of the line expreszed as a fraction. 

In the following table I have given the resistance on a level of 
trains of 160, 200, and 300 tons gross weight, having a cross- 
section of 18°0 x 8°5 = 102 square feet, estimated on the basis 
of the precediog formula for s up to 100 miles per hour ; and 
for purposes of comparison have added a copy of a diagram by 
Mr. Aspinall, forming portion of a paper recently read by him, 
showing an estimate of resistance by different authorities at high 
speeds, 

Resistance of Trains of 160, 200, and 300 tons gross weight, pounds 
per ton. 


Speed, miles per hour. 


| 

10 20 | 80 | 40 | 20 | 69 70 | 80 | 90 | 100 
| —— | —— | ——— |_| —__ | — 
160 [79 91 ML | 18°9 | 17° | 2k°8 27°0 | 33°0 | 89°7 | 47°2 





200 | 7°S 8°75 10°83 | 12°6 | 1574 | 18°9  23°1 | 27-9 | 88°3 39°38 
800 9-4) 10-9 128 | 15-2 17-9 | 2t-1 | 24-7 | 28-7 
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Miles per hour 
MR. ASPINALL’S DIAGRAM 


(1) Mr. D. K. Clark, engine and train. (2) M. Du Bousquet’s, 
(3) Mr. D. K. Clark, train only. (4) Me. D, Barnes, 

Mr. Aspinall thinks Clark’s and Da Bousquet’s figures are to 
high, but at the same time is of opinion that those of Barnes are 
too low. It will be noticed that the formula gives results almost 
identical with those of M. Da Bousquet for trains of about 
160 tons weight. 

Daring some trials with Mr. Worsdell’s single compounds on the 
North-Eastern Railway in 1889 or 1890, a speed of eighty-six miles 
an hour was reached on a level with a gross load of 310°3 tons, the 
indicated horse-power being 1068°6, equivalent resistance about 
15 Ib, per ton, My formula gives 1} (86? -005 = + 6) = 226 
Ib. per ton, and if, as I should imagine from the result, the trial 
was made on a level at the foot of a long incline, the figures are 
significant. The difference, 7 “6 lb., would be the assistance due to 
a gradient of about 1—300. 

Before closing, I would like to say a few words about piston 
speed in high-speed locomotives, The following table exhibits the 
maximum 3 obtained with express engines of different prc- 
portions in daily practice. 8S s varying up to five miles an 
hour faster than those recorded have occasionally been obtained 
with some of the engines, but under conditions which could not be 
relied upon every day. The distance travelled by the piston at 
these speeds is 1220ft. per minute; greatest velocity cf piston 
near midstroke, 1916ft. per minute. Tho greatest distance 
travelled by any of them under the exceptional condition mentioned 
being just under 1300ft. per minute, 


Table of Maximum Speeds. 





bo 
£3 

Cylinders. > Particulars of engine. 
as 


sure above 
atmosphere. 
per hour. 


Speed, miles 


‘Boiler pres- 





| 


\— 


in. | Ib. | = 
| 65°33 | Gladstone, L.B. & 8.C.R., 4-coupled 


in. 
18} x 26 78 150 





a 
ao 
4 





18 x 26 84 150 | 70°36 | Caledonian, No. 128, single 

19 x 24 78 | 180 Empire State Express, 4-coupled 

18 x 28 97 140 “42 G.N.R., single 
15+15+80 x 24) 85 200 | 77°08 |L. & N.W.R., compound, Gtr. Britain 
20 + 28 x 24 | 91°25) 175 | 82°80 | N.E.R., compound, single 

18x 26 | 88 | 160 | 78°71 | Midland, single 

Bona Vista, Marrickville, N.S.W., H, Leany, 

September 6th. 





THE STRIKE AND LOCK-OUT. 


Sir,—Whilst I have neither the time nor desire for anything that’s 
not literally true, which will not hold good in the face of every- 
day fact, and remain unshaken in the light of an opposite view, 
I would, Sir, with your permission, add a few farther, and what I 
consider necessary remarks in reply to a few lines that have 
appeared, and are sy egy to my position since my last. 

As for the answer from ‘‘ One of the Rank and File,” who this 
week points out that ‘‘all trades unionists are not of the Socialist 
party,” I may say I was quite aware of that very commonplace 

act. All the same, I think, Sir, I am more than justified in 
calling attention to such, in answer to his innocence, seeing that 
such a thing ‘‘ as a strike all round against,non-union men” should 
have been publicly advocated and seriously considered by any one 
outside an asylum ; and espscially when we have so much testi- 
mony and fact cn every side to prove the outcome of such an 
offensively arrogant and intolerable spirit in our midst, They put 











SSS, 
—= 


me in mind of gocd old Job—they can quote free] 

this direction, when it suits their pardene™when To rep em 
friends he said, ‘‘ No doubt ye are the people, and hia 
die with you.” As for-anyone ‘having rights” besides th 
selves, it is out of the question ; whilst it is further divertin wy 
see how, after spurning the counsel of outsiders, they pag Fo 
fight amongst themselves, Sea Clarion for last week, where cal y 
‘Industrial Warfare, by Mont Blong,” we read :—"'The lead ae 
of the trade unions must be very self-conscious people, and - 
entirely free from a suspicion of the complaint known as ondien 
head. You may praise them as much as you choose, and thee 
take it as no more than their due. Bat just offer so much pn 
single word of criticism on any of their acts or opinions i 
all the fat’s in the fire, and you become a personal enemy, a 
are accused of a desire to destroy his union for some merce 
and undefined reason, . . at’s all you get, and that ian’ 
the worst,” &c. &c. I may say I happen to have had roof 
that the charges here will apply equally well to ‘ Mont Bion ” 
himself, 8 

Whilst I did not notice in my last, it may interest if not rofit 
‘One of the Rank and File,” and those like-minded, when I tel] 
how amused I was when, in his first letter, he told us how, “in 
getting hold of others it was to educate,” &o. It may surprise him 
to know that I not only believe it, but that there are a good few 
more with me who not only do the same, butalso think it true that 
a man’s education is not only begun but complete, when once “he 
belongs.” Of course there are many miserable exceptions ; but 
this ¢ plains how the unionist can consistently look down with 
mingled pity and contempt, upon those who have the courage and 
independence to think and act for themselves, It is all the same 
if you happen to spend as much time in the library as he in the 
po , or as much cash in papers and periodicals as would pay his bill 

or his week’s beerand bacca. Whilst this style of member is far too 
common, I do not for one moment believe or suggest it in any wa 
applies to ‘ Oae of the Rank and File ;” whilst I fully agree and 
sympathiso with him when he goes on to tell us, “‘ how it is to get 
men to look after self, wife and home, a rainy day, and old , 
At the same time, I would kindly remind him that he has no right 
to say or assume that such as myself fail to stand up for our rights 
or neglect such duties ; or, that we ‘‘ fail to be men” by refusing 
to be led by either top-knot or nose, to say nothing about ‘a 
clearer light and better way,” which he and others ought to know 
of without now being told. 

But, Sir, after the tone of my feiend’s first letter, I think I am 
justified in pointing out not only the insufficiency, but the incon. 
sistency of his reply. If he could have truthfully denied or 
minimised what I have said—and he has not, one jot—how is it, to 
take one instance from before his eyes, he so quietly and discreetly 
ignores altogether the damning evidence that ‘' Ben Bolt” rather 
humorously, so carcastically, and very justly brings forward? One 
would have thought at the least he would have expressed dij. 
appointment and condemnation, that such could be true, It isnot 
only true, but commonplace ard in keeping with their spirit ; and 
such is more or less the case wherever they are strong enough, and 
dare. Surely they are blind indeed who cannot see the outcome of 
such conduct, cannot see how others—their kith and kin—can 
honestly object, and yet at the same time have the sincerest 
sympathy for their lawful aims and highest good. As for oat- 
siders, who without reserve go in for their support and cause, 
there is only one conclusion to come to regardirg such, whoever 
or whatever they may be. They either have had no experience of 
what is complained of, or, lacking in asense of justice, are morally 
‘‘colour blind.” Bearing such in mind it is unneceseary and 
would only be unkind to say anythirg further in this direction, 

I would now, Sir, say a few words on ‘the other side,” and 
which I think will be as equally true as anything | have hitherto 
written, in showing up the hollowness of what I complain cf. In 
so doing, I think it will make more plain the cause of all the 
confusion one sees on the subject in hand. 

In your replyto John Burns’ letter to the Times—evidently a 
needed reply—in speaking of true and false socialism you say that 
the true, based upon “* Do unto others as you would be done by,” 
is chimerical. Now, Sir, if that be true I hold I am logical in 
saying that it is equally chimerical for a man to be honest, scber, 

ure, or other than a fool, because rogues, drunkards, and 
‘ools—according to the late sage of Chelsea, who wa; well 
within the mark —abound. Whilst I would like to know 
the difference between the two sides, I think it unnecessary to say 
more. Now for the application. If we have men of all classes— 
as we in London cannot escaps the sight—who give themselves up 
to and continue in all, or any of the above vices, there are others, 
with justice on their side who say, ‘‘ It serves them right when they 
have to pay the piper.” If this be not true then we have no right 
to condemn. 

Granting my position, we now see that the one cause of all is 
moral, that both master and manare equally guilty, and that what 
we require is not ‘‘Unions” and ‘‘ Federations,” but a more 
enlightened conscience and a purer life; for until such we attain 
we have not the slightest grounds for expecting any solid security, 
either industrial or otherwise. Let the unbeliever and the pessimist 
deny this as they may, they will have to ‘‘ knuckle under and face 
the music” all the same. A solitary individual, a knobstick, 
blackleg, or mouchard, who is helping to spread such a conscience 
and atmosphere, is doing more for the good and advarcs of his 
fellows than ten thousand unionists who, if left to themselves, 
would never get beyond a state of defence—perhaps a menace 
and a continual state of warfare—when they are just a3 likely 
to get broken up when they imagine themselves the strongest. 

What we now see is each party taking some truth, or part trutb, 
and sticking to it, without regard to that which is equally plain 
and true toanother’s view, whilst many of "the have’s” are making 
all sorts of attempts at justifying their position and holding out 
against that which will most assuredly come, but before which it 
is so painfully evident both sides have yet some severe lessons in 
store. If the masters wish to do right, instead of opposing let 
them listen to at least some of the traths that intelligent Socialists 
insist upon, and unite with such—in the remembrance that “all 
men are brethren ”—in setting to rights by lawful mears that 
which is so manifestly unfair. For instance, how can anyone with 
a spark of manliness about him calmly listen to such a remark as 
the Dake of Davonshire made the other day at Darlington, when 
he said : ‘‘ The principal thing was, not to make the people happier 
and better, but to enable them to exist”? Those who cannot see 
anything in this to kick either don’t deserve what they have or 
deserve all they get. ‘ 

I don’t think I misunderstood Mr. Bickford’s letter. I simply 
thought—and others with me—that the salient principal points of 
Rex’s letter remained unshaken and unmoved. I think so still ; 
whilst I am pleased to hear that he is an advocate of an eight- 
hour day and of the harmony betwixt master and men. 

Lambeth, 8,E., October 18:h. JOHN PARKER, 





S1r,—I enclose you a letter sent from here in reply to a circulsr 
received from Mr. Barnes acking us to collect subscriptions for the 


strikers, A, N. ADAMS. 
Chard Liberal Club, Ltd., Chard, October 18th. 
({Cory.] 


Chard Liberal Club, Ltd., . 
Mr, G. Barnes, Chard, October 15th, 
Amalgamated Society of Engineers, 


Stamford-street, London. 


Dear Sir,— Re DISPUTE, 
Your circular, dated 8th inst., to hand. : - 
In reply, I must inform you that there is no sympatby with y¢ 
strike in Chard or, so far as I can hear, in this district. This ise. 4 
80, we cannot sce our way clear to assist you, Most of ws 











Oct. 22, 1897 


THE ENGINEER 
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day, and are quite content to d 
; to work ten hours a day | are quite content to do 
aod cannot onderstand anyone complaining of nine hours he | 
foo long, especially considering that those came grumblers are sti 
willing to work overtime. 


+ deny that trades unions have done a t amount of 
ee ook et but we consider they are _ and wasting 
en ‘ruits of their past labours, besides losing the sympathy of the 


the f justifiabl a great national 
ic at large, when they so up) ably yse a grea! 
ey an they are doing at the present fg 
‘As everyone knows, com: ition is so keen now-a-days that we 
as much.as,we can do to hold our own’ against such countries 
bert ermany ‘and America, But this is not enough! The union 
othe needs step in and make matters worse by practically demand- 
ne ‘an increase of wages—for this eight hours question is nothing 


asters are inadilemma, If they accede to the 
a they must ae ae a 
_or interest on their capital—than‘;they could obtain else- 
profit—“ind, on the other hand, if they refuse to agree to the 
rues dictated by the union, then there is a deadlock, the men 
‘ome out on strike, and Germany or some other of our competitors 
reaps the benefit by securing the large contracts which should have 
come to us. . : = i 
employers in this case are perfectly right in refusing 
fe: Romy They have nothing to arbitrate. What right has 
any labour union to dictate to a man whom he shall employ what 
aes he shall pay, and the number of hours his men 1 work, 
when he is paying them a fair wage and their hours are reasonable / 
It is outrageous in a so-called) free country. How can you in 
reason expect @ man Lge cme as you would hamper him, to 
succeesfully compete with others who have a freer hand! It almost 
inclines one to believe that the unions intend to drive the trade 
out of the country ahagne, and if they persist in these foolish 
strikes that is assuredly what theyj will do, and where will the 
working men be then ! Who will have to support them’ Not the 
unions, or at any rate not the unions that are helping them now. 
What will become of the wives and children! — 

Surely it is the duty of the officers to consider the awful con- 
sequences that may or will follow such a strike as the present one, 
and to avert them as much as possible by bringing the strike 
speedily to peaceful issue, At present it is cutting off one’s 
nose to spite one’s face. ; 3 

Trusting that the union will soon come to its senses and eee the 
errors of its ways, and mend them. ; 

I am, Sir, 
Yours truly, 
A, N, ADAMS, 


Sin.—I have read with interest the letters appearing in THE 
ENGINEER on the strike and lock-out, and I would like to add to 
them, One correspondant says that the Unionists will be £25,000 
out of pocket per week, but will not the masters be more out of 
pocket per week? - E 

It is a known fect that one large machine tool manufacturing 
establishment in Manchester, after paying all expences and a fair 
divident, had over £100,000 to carry forward, and if all the men, 
buoys, labourers, and apprentices employed by them during that 
year had been paid at the rate of 30s. each per week, there would 
still have been a surplus. : 

When the nine hours was asked for, the employers said it would 
ruin them and divert trade from England. But what has it done, 
was the English trade ever in a more flourishing condition, have the 
men ever been paid larger wages, was there ever such good plant 
and tools, and has the increase in the export of machinery ever 
been so great. 3 

How is it that Messers. Allans make it pay and work satisfactory 
for the last three years in face of the nine hours competiticn, and 
make it pay, and why capnot cthers, 

We see a great deal in all the papers about the employers not 
being able to afford the eight hours, but we never see any reports 
showing it in proof, and the large firms still pay large dividends, 
One writer cays while the employers have the men locked out they 
should insist on ongeens any class}of workman to any machine 
so long as he is satisfactory. If that was so the mens wages 
would soon go down; and there would correspondingly be less 
money in circulation, as the working man’s (of good habits) wages 
do more to promote trade than the wages of the rich man spent 
in laxuries, and one trade always affects another. Also if a 
vacancy occured at a machine and 2 men applied the master 
would naturally employ the cheaper, and so the men would run 
each other down in wages, 

The same writer says they should insist on employing any number 
of apprentics, and if so what would become of the old men if 
young lads do mens work at lower wages. I for one should like 
to sce the strike settled, and settled satisfactory to both sides, 
either the men going back on gocd settled terms, or the masters 
winning, and the men returning only to save up for another brush 
until they get the eight houra, APPRENTICE, 

York, October 19¢h, 


else. 
Of cou : 
demand of the union, 








Sin,—By way of emphasising the far-reaching and serious effects 
of the engineers’ strike, we send you the following extracts from 
letters received from two clients—capitaliste—to whom we recent! 
forwarded particulars of an important engineering works, whic 
has been placed in our hands for sale by private treaty, viz.: ‘‘ No 
sane person, at the present moment, would put his capital at the 
mercy of the trades unions and John Burns and Co, I am thelast to 
do so,” _The other writes: ‘In view, however, of the present 
trouble in the engineering trade, I do not think it desirable to 
invest capital in any such concern at present.” Comment is 
needlees, Cuas. RICHARDSON AND Co. 

342, Strand, London, W.C., October 20th. 





A PROBLEM IN STEEL, 


{ Sin,—In making some spiral s rings I found it necessary to 
make an experiment, the result of Trhih is puzzling. 

I coiled several spiral springs on a plain mandril 3in. diameter, 
and made them with l}in. pitch, and when finished they stood 
12hin. high ; these I will call No. 1. I then coiled the same 
number of springs from the same steel bars as No. 1; in fact, same 
in every respect except that they were made with ]iin. pitch, but 
While hot these were opened out to the same pitch as No. 1, and 
wate to stand the same height, viz., 12hin. These I will call 
ro 2. Now, when these were tested under hydraulic pressure, 

a 18, pressed until each coil was close to each other and then 
eo the No, 1 lost Sin, of their original height, while the 

0, 2 only lost 2iin, 
: Ishall be glad if you can explain why No, 2 is the stronger 
forth a — nae —_ under the same conditions and 

. © quality of ma’ . » MCG, 

Sheffield, October 7th. ‘ou ih 


allt appears to us that the hot metal underwent permanent set ; 
’ Pag it was submitted to the opening stress after the metal 

then en below the crystallisation point, Each crystal would 

calite ave considerable axial distortion, and therefore higher 

of th, td to stress. We shall be glad to have farther particulars 
© temperatures and quality of the metal.—Ep. E.] 





SANITATION IN EXCELSIS. 


Sin,—Respectin ” 

g the letter of ‘' Western,” I trust I may be 

pe og say that it is due to the laxity of the local ‘authorities, 

certainly po: payers, that bee 1891 Act was brought about; and 
000 5 i 

be _ od, bat week - tag further, it is to be hoped it will not 


nate thing is, that the London County Council have 


I trust I may not be Gow 
under a house or near a we 


—— to prevent this or even care to. 
equ 


it shows a stoppage is existing. 
and expenses of these appeals are much ¢gainst them. 


the Act of 1855, under which the 
them, ‘long since,” are making the 


t unreasonable in eaying any drain 
, &c,, should be so tight that it will 
not let out the contents, should it at any time become stopped, 
and that this is certain he admits, and om ones oy - - bs ae - we 

stoppage in a drain of steam pipes y concur in, recognising the n for an 
to a water test, and is worse ; it is a test with refuse waters 
often laying in the drains for weeks and months until astorm is strong 
enough to gain on the leaky portions of drain, to fill it so full that | bination of automatic non-return and stop-valve that has been in 
| general use in the Navy for years past ? 

It will be of great use to all interested if the appeals to the | 
Council on these matters were public and reported. The delay | 





It is far better oftener to do the work “ well and sound,” and | 
then let the authorities do what they like. I may refer you to | 
County Council, Iam told by |. octi c 

saguletions, now “forty-two | it seems that it is very nearly probable that more road openings are 
years old.” In Sections 82-3 power is given to the local authority of | to be 


stored in the thermal reservoirs of the former to serve for a sub- 


merged run of five hours after the fires had been drawn and the 
vessel cut off from all further air supply. 
Mr. Batey’s remarks as to excessive thickness and inflexibility 


efficient flexible joint, as well as the existing provision for expan- 
sion ; but is not this explosion valve a similar thing to that com- 


Lansdowne-circus, Leamington Spa, Sipney H. HoLianps, 


October 9th. 





THE VENTILATION OF THE METROPOLITAN RAILWAY. 
Sin,—Respecting the ventilation of the Metropolitan Railway, 


provided. It is to be hoped that in so narrow a road as the 


any London district to open and examine drains and to order work | worst Began of the railway traverses it will not be further 


petent person should always be present, F, Borrine. 


Maida Vale, October 16th, 





EARLY PROPELLERS. 


to be done, But in Section 84, if the drain is in proper order and touch: 
condition, they must reinstate all work and pay full compensation, | 
&c. Itseems nothing could be more fair than this, end a com- | a 
| a not over heavy cost—and bricking up the openings, and cutti 

| out floors and roof, and using the toe ci rm a shaft. A shaft 
| of some height is necessary, owing to the down-current from the 
| winds, if not above the other houses; and the shaft so formed 


The fact of ‘‘ventilation” seems to have been altogether overlooked 
— need to be as large as the area of the tunnel ; 
d be obtained by buying a house here and there— 


Sir,—Referring to your interesting article in last week’s iecue | connected with tunnel by a trumpet opening, &. If one such 
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CERTIFICATES 


ADMIRAL SIR RICHARD BICKERTON, 
AND THE 
CAPTAINS or His MAJESTY’s S: 


Gxt ae 
Nea GIBRALTAR BAY, July 4. 1802. 
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I Arrived here on the Ist. after a Passage of Ten Days from Eng- 


land, and at the Time of my Arrival had a fresh Breeze at S. W. in consequence of which, 
had-not an Opportunity of making Use of the PROPELLER, but Yesterday being Ca/m, 
I got the DoncastER under-way by Desire of some Captains in the Navy and several 


others, when it was extubited to the great Surprize and Satisfaction of every Spectator 
at the same Time the Log was hove, and found the Ship, although deep loaded. went oie 
Knot and a Holf through the Warer, entirely by the Use of your new invented Propetier. 


The inclosed Certificate I have received from the Captains of His Majesty’s Ships 


Dracon, and Surers in order that the Utility of the grand Machine may be made known 


to all Persons concerned in Shipping especially Ships commg up the Mediterranean, where 


we are so much subject to Calms. 


To Mr. SHORTER, 
No. 83, Wapping-Wall, 


I have received Orders to go ta Multa, and shall sail this Afternoon, if Wind permits. 


Your’s JOHN SHOUT, 
Mafter of the Doncaster Franfport. 


BOECEEHEEOEEEEBEEE CEH CEO 
WE, the under-mentioned Captains of His Majefty’s Ships DRAGON and SUPERB, have feen the 


DONCASTER mioved in a Ca/m. the Diftance of Two Miles, in Gisrantar Bay, and with fufficient Velocity, by 


R @ KEATS 


Mr SHORTER, 
SIR, 


at4A M. and hove awa 


-Persons who saw the Exhibition. 


SJR, 


it may, in many Inftances, be found Useful.—I am, 


To the Matter of the } 


Doncaster. 


on “Shipbuilding and Marine Engineering,” I notice that you say 


this not an error! I enclose reports of the trial of a propeller in 
the Royal Navy in 1802, This was a screw, I understand, worked 


the after end, the forward end being attached to the stern of the 
ship. This certificate was found amongst the papers of my grand- 
father, the late Mr. David Napier. David DEHANE NAPIER, 
850, Central-chambers, 93, Hope-street, 

Glasgow, September 30th, 





THE FAILURE OF STEAM PIPES. 


Sik,—Your correspondent, Mr. Jobn Batey, of Dublin, in 
writing last week about the steam pipe rupture and explosion on 
the destroyer Thrasher, alludes to an explosion valve which—as 
he tells us—is not on the market, and has so far only been tried 
as an interesting experiment, being designed to automatically 
check ‘‘ the rapid release of enormous energy stored up as latent 
—query sensible—heat in the water contained in the boiler,” on 
the sudden failure of a main steam pipe, This is doubtless sc— 
barring the “latent ” possibly, 

The extraordinary capacity for thermal storage, and conse- 
quent! fe reserve energy, in steam boilers has been abundantly 





8 unfortu: 
hot sin - ; gohan e 
but only of sep iol ae wl, iowa etn 


1 





ni att in the Nordenfelt snb- 
Farias Wook, aud ie the © Boclove Pacocativg ” eas lone tract 


1 Arrived here about a Month ago, from. Gibraitar, 
wrote to you concerning the PROPELLER, |ikewise inclosed the Opinions of the Captains 
of the Ships ern and im which | hope you have received 
Atrival here ad a favorable ortunity i ibiting ¢ 
betwixt the Jsle of Goso and Malia tt fell poy rts ee iil ashi tly Lat 
not likely to have Wind, and being only about seven Leagues, 1 Shipped the PROPELLER, 

at the rate of 1 & a $ Miles per Hour, havin Eight Hands 
at the Capstan, one spe.J, Larrivedin this Harbourat6 P.M tothe Presi, 
Spectator: three Days after my arrrval, by desire of ADMIRAL BICKERTON, | got 
the Ship under-way, and went up and down the Harbour to the greatest satisfaction of all 


_ [believe we shall fay here some Time, therefore, 
His Majesty’s Cutters, which sails direct for England, 
the opinion of Apmirat Bickerton, and remain 


CCE OOHEEEEEEEEEECECEEEECEEES 


COPY OF OPINION OF ADMIRAL BICKERTON, 


| was tried it would prove the result, 
the screw propeller was invented by Mr. F. P. Smith in 1835. Is | out of the tunnel all at once, and not through narrow openings. 


from the capstan by means of ropes and supported by a buoy at | 








the fole Ufe of Mr, SHORTEK’s PROPELLER, to give her Steerage-way, 


Giseartar Bay, July 4, 1802, 


S AYLMER, Captain of H. M. S. DRAGON, 
5 Ditto 


SUPERB 


POLL IIE ODI PIO LOL OPPO OP OOD 


2nd. Letter from Captain Shout. 
MALTA, Sept. 4, 1802. 


at which place | 
before this: on my’ 


and continued so Twenty-four Hours, and 


nment of ever 


I take this Opportunity, by one of 
and now under-way, of sending you 


STR, 
Yours Respectfully 
JOHN SHOUT. 


KENT-VALETTE, the.2nd. of Sept. 1802, 


HAVING been on-board the Doncaster Transport, and exami i 
the PROPELLER, while the oe was under-way: f haveto inform you tbat 1 think the Flan a geal iy Ned 


STR, 


Your obedient Servaat, 
R. BICKERTON, 


Feteeetbeedodidegudtots 


Printed by Wa. Newman, ( Mercury Printing- Office, ) Widegate-ftreet, Bithopfgate. 


The air needs to be got 


Maida Vale, W., October 16th. F, Borrine. 





THE ATLANTIC CITY EXPRESS. 

Sir,—By the courtesy of the Atlantic City Railroad Company, 
and the kind assistance of Messrs. Burnham, Williams, aud Co., 
of the Baldwin Locomotive Works, who designed and built the 
engine, I had the opportunity of riding on it from Philadelphia 
to Atlantic City. The run of 554 miles was done in 47 minutes, 
start to stop. I timed several miles in succession at 45 seconds 
= mile, but took no time quicker than one mile in 43 seconds. 

ere is no doubt that very good quick work is done on this route 
with great regularity, and the steadiness and comfort for riding 
are remarkable, E, K, Ciarg, 

Airedule Foundry, Leeds, October 9th. 


RECKONING THE SPEED OF TRAINS. 

Sir,—The idea of reckoning the speed of trains by the number 
of tel h posts, mentioned by Mr. Mackenzie, page 343, would 
be per: useless and sislouiien, as the posts are not placed at 
any given distance, but depend upon the number of wires, Every 

way is provided with mile posts; why then take the trouble tc 


a bok Ou ek i scien E, StRETToY 





















































































































































394 


THE ENGINEER 





Oor. 22, 1897 











SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No, IV. 

ReveRTING to the subject of ship propulsion by steam 
power in the early years of our Queen’s reign, although 
the side lever type of engine had, as it were, t 
greatest share of favour with shipowners and marine 

ing 











LANDING OF 





cylinder among nautical men, and not a few engineers, 
who erroneously imagined that it would be a formidable 
evil in the case of a pn oes = _ ry _— ~~ 
the oscillation of the cylinder had nothing o with, an 

was quite inde ihe of, the rolling of the ship. This | what ma be termed home waters. The navigation of 
ignorant prejudice had, however, a very injurious effect | some of 
in retarding the progress of a very valuable invention, as 


i Now although, as previously stated, marine engineg;; 

and steam navigation had made — strides from 1g95 
'to 1887, what had been effected in the way of navigation 
by steam had been principally confined to our riyey and 


e great oceans of the world had certainly been 
previously attempted, but the action in this direction 
u 





HER MAJESTY AND SUITE AT WOOLWICH FROM THE TRIDENT, 1842 


engineers, yet there were many drawbacks in its use | for some time after the introduction, by the Messrs. | had been merely tentative. A voyage across the Atlantic 
r 


which caused both parties to desire its supercession by 


attained, as we have seen, by the application of the bell- 
crank lever engine to give a rotative motion to a paddle- 
wheel shaft, but even in this engine, although the weight | 
and space occupied had been somewhat reduced, yet the 


number of parts of the mechanism remained the same, | 
and the motion of the piston, instead of being directly | 


imparted through the medium of a connecting-rod to the 
crank arm, was transmitted to that element by means of 
links and cumbrous levers, &c. 

Now the principle of the direct transmission of the 
power impressed on a piston by the action of steam, 
through a piston-rod direct to a crank arm, had been 
discovered in the latter part of the eighteenth century, 
and applied in an engine—called a vibrating engine— | 
but was only first introduced into ships by Mr. Joseph | 
Maudslay in 1827, who took out a patent for it in that | 
year. In Fig. 17 we give an illustration of this type of | 
engine as first applied to ship propulsion. Its principle | 
and mode of action does not need description ; it being like | 
all subsequent engines of the type, in that its cylinders | 
oscillate on trunnions, the connecting-rod, beams, cross- | 
head, &c., of the old type of marine engine being dis- | 
pensed with, the head of its piston-rod being attached | 
directly to the crank pin. 

In this first marine engine of the oscillating type the | 
distribution of the steam in the cylinder was effected by | 
means of a D slide valve, worked by a single excentric, 
as shown in sketch, the valve’s movement being con- 
trolled by the guide on the slide jacket and the valve gear 
shown. The reversing of the engine was effected in the 
usual way when only a single excentric is used to actuate 
the slide valve. A pair of engines of this type were fitted 
by Messrs. Maudslay in the steamboat Endeavour, which 
plied between London and Richmond in 1828; they were 
of 20-horse power, and had cylinders 20in. diameter and 
2ft. piston stroke, and made 382 revolutions a minute, the 
paddle-wheels being 10ft. diameter and 5ft. wide. The 
boiler supplying the steam was of the flue type, worked at 
about 8 Ib. pressure above the atmosphere. Similar 
engines were also fitted by the same firm to the Dover 
Castle, a steamer which ran from London to Dover, and 
in six iron steamers built by the firm for the navigation 
of the river Ganges. These boats were sent out to India 
in pieces in 1839, one of them being first put together 
for trial on the Thames. The oscillating type of engine 
was afterwards improved upon by Mr. Jno. Penn, of 
Greenwich, with whom it became a speciality, who fitted 
them to large numbers of Thames boats, the engines and 
special boiler of one of which we shall illustrate and 
describe in our next article. 

Like all so-called “ innovation” on what is considered 
established practice—the fixed cylinder in this case—the 
oscillating engine on its introduction met with many 
objectors, there being great prejudice against the moving 





some simpler device of construction that would materially | 
reduce both the weight and the space then occupied by a | 
steamship’s eg, machinery. This had been partly | 


Maudslays, of the oscillating engine, no one but the 
East India Company would take them, and we are 
credibly informed that the firm had actually a pair of 





A} 
\ 
ry 


Fig. 17—MAUDSLAY'S OSCILLATING ENGINE 


é 
100-horse power engines of this type standing in their | 
erecting shop for some years, which were subsequently 
sold to the East India Company, and put into their iron 
vessel the Pluto. 











by steam alone had at this time hardly been entertained, 
but had, in fact, a year previously been pronounced, by a 
then considered high authority, as impossible of accom- 
plishment. It still took more 
than a month to sail from 
Liverpool to New York, and 
over three weeks to return; 
the ocean carriage of passen- 
gers and goods was effected 
by sailing ships which had 
undergone no radical change 
in design, construction, rig, 
or capabilities for at least 
150 years, the Jargest mer- 
chantman being practically 
the same in every way a8 
the vessels which had cir- 
cumnavigated the globe a 
century previous. 

It was, however, reserved 
for the opening years of 
Queen Victoria’s reign to 
witness the consummation 
of an enterprise that had had 
no previous parallel, viz., the 
inauguration of regular steam 
travelling across the broad 
and oftentimes very wild and 
stormy Atlantic between 
England and America. 

As many present readers 
may not be in possession of, 
or have read our issue of 
this journal of 1893, in which 
we briefly described how the 
idea of Atlantic navigation 
by steam came to be enter- 
tained in this country, it 
may be interesting to them 
to know that the idea first 
originated at a meeting of 
the directors of the Great 
Western Railway Company 
in October, 1835, when the 
subject of the new railway 
from London to Bristol was 
being discussed. One of the 
party had spoken of the 
enormous length—as it then 
appeared—of that line, when 
Mr. Denoel,. then a — : 
engineer, who was present, 
salle. “Why not make it 
longer, and have a steamboat 

to go from Bristol to New 
York, and call it the Great Western?” Acting yi 
the suggestion, a tour of the shipping ports “ 
the kingdom to collect information was first made, a0 
not long afterwards the handful of directors who were 
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resent at the meeting formed themselves into what was After having her propelling machinery fitted at Black- | made in 12 days 18 hours, and her eastward one in 
ubsequently known as the Great Western Steamship wall by Messrs. Maudslay, which was accomplished in | 12 days 7} hours, when she was sold to the Royal West 
Company, and commissioned Mr. Paterson, a noted | less than four months, the Great Western steamed round | India Mail Company for employment in their inter- 
shipbuilder of Bristol, to build for them a wooden paddle- | to Bristol, and left that port on her maiden voyage to | colonial service, and was considered one of their best 
wheel steamship to be named the Great Western. | New York, on April 8th, 1838, the harbour of which she | ships. Being at length unable to compete profitably 


Although this ship does not come within our category | entered at full speed in the afternoon of April 28rd, 


of Thames-built vessels, she still falls within the purview | having performed the passage in fifteen days, a period 


of our articles from 


the fact that although built at Bristol | without precedent in the annals of Atlantic steam 


she was supplied and fitted with her propelling machinery | navigation. 


in the Thames by 


Messrs. Maudslay, Sons, and Field, 


As this pioneer voyage across what has now acquired 


whose connection with marine engineering dates back to | the name of the “Atlantic ferry” is worthy of being put 


a period e 
In Fig. 


arlier than any firm that has existed. 


on record in our pages, we give the details of what was 


18 we give a sketch of the Great Western as she considered at the time a truly marvellous performance. 








Fig. 18—THE GREAT 


lay off the fort at the entrance of New York harbour in 
1838, In a future impression we shall illustrate the engines 
of this ship. Figs. 19 and 20 are sketches of the original 
boilers fitted in her. The ship was launched at Bristol 
on July 19th, 1837, in the presence of 20,000 persons, 
and arrived in the Thames for the purpose of receiving 
her engines, &c., on September 11th following. 

The principal dimensions of this noted ship, the scant- 
lings of whose timbers were equal in size to those of a 
line-of-battle ship, were :—Length between perpendiculars 
212ft., over all 236ft.; extreme width 35ft. 4in., over 
paddle-boxes 58ft. 4in.; depth under deck 23ft. 3in. ; 
water draught when laden 16ft.; and burden 1340 tons. 
Her propelling machinery consisted of a pair of side 
lever engines having cylinders 73in. diameter, and 7ft. 











































WESTERN STEAMSHIP 


The following are the distances run by the Grea’ 
Western on her first voyage to New York :—She left her 
anchorage at Kingroad at noon on April 8th, by noon of 
the 9th she had run 240 miles; on the 10th, 213; on 
11th, 206; on 12th, 231; on 13th, 218; on 14th, 218; the 
15th, 241; 16th, 248; 17th, 185; 18th, 169; 19th, 206; 
20th, 183; 2ist, 192; 22nd, 198; 28rd, 230; to harbour, 
50 miles; making a total of 3223 constant steaming; the 
weather being at first moderate, and subsequently squally 
with strong gales and heavy seas. 

On her arrival in New York Harbour, a passenger on 


board of her records ‘that the fort on Bedloe Island | 
saluted her with twenty-six guns—the number of the | 


States of the Union at that time. The firing was 
electric, the announcement of the arrival of the ship by 
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with the modern type of passenger steamer she was sold 
out of the company’s service, and finally broken up at 
Vauxhall in 1857. 

The unprecedented success of the Great Western 
served as an incentive to further enterprise in Atlantic 
navigation by steam, and brought business to the ship- 
builders on the Thames, as in 1838 Messrs. Curling and 
Young, of Limehouse, built for the British and American 
Steam Navigation Company the steamship British Queen 
for Transatlantic service. Up to her time she was the 
largest vessel ever launched, her length from figurehead 
to taffrail was 275ft., or about 30ft. longer than any ship 
in the then existing British Navy,on upper deck 245ft., 
and on the keel 223ft. Her breadth between paddle-boxes 
was 44ft. 4in., and she was 27ft. deep from top of floors 
to under side of spar deck. Her displacement at 16ft. 
| water draught was 2740 tons, and computed tonnage 1862 
| tons. She was fitted with two side lever engines of 250- 
| horse power each. supplied by Napier, of Glasgow, having 
| cylinders 77in. diameter with a piston stroke of [ft. 
| These drove a pair of paddle-wheels 30ft. diameter, 
| designed to give the vessel a speed of about eight knots. 
| Steam was supplied by four flue boilers, ranged athwart- 

ships, having fourteen furnaces in all, the two wing boilers 
having four furnaces each, and the midship ones three. 
These were supplied with fresh water, the engines being 
fitted with surface condensers on Hall’s patent. 

Messrs. Curling and Young also built for the same com- 
pany—the owners of the British Queen—the ill-fated 

| sister ship, the President, a vessel of larger tonnage, and 

| having more powerful engines of the side-lever type. 

| which were supplied by Messrs. Fawcett and Preston, of 
Liverpool. The British Queen continued running to 
New York for some time, but was sold to the Belgians in 
1841, consequent upon the loss of the President, which, 
after making three unsuccessful voyages, started on 
her fourth, was never heard of again. 

Her Majesty Queen Victoria having been married in 
1840 to H.R.H. Prince Albert of Coburg, the necessity 
arose for a special vessel, or Royal yacht, for the use 

| of the Royal Family and suite. This requirement was 
| supplied by the building and fitting of a paddle-wheel 
| steamship—designed by Sir W. Symonds—named after 
| the Queen and her Consort, the Victoria and Albert. She 
| was a wooden vessel, 198ft. long on deck, 38ft. beam, 
| and 22ft. deep, her tonnage being 1040 B.O.M. She was 
| fitted by Messrs. Maudslay with a pair of their double- 
| cylinder engines, the four cylinders being each. 54in. 
| diameter, with a piston stroke of 6ft. These drove a 
| pair of paddle-wheels 31ft. 6in. diameter. Steam for 
| the engines was supplied by tubular boilers worked at a 
| pressure of 101b. per square inch. The mean speed of 
| the vessel was 11} miles an hour, the indicated horse- 
| power of the engines recorded by the makers being 1550. 
The Victoria and Albert was used on the first Royal 
| visit to Scotland in September, 1842, but on the upward 
| passage was by chance overtaken by a steamer travelling 
| at a higher speed. On the Queen being informed that 
| the vessel passing was the Trident, belonging to the 
General Steam Navigation Company, and being rather 
chagrined at the prospect of that ship’s arrival in Scotland 
before her own yacht, it was subsequently decided to 
charter the Trident to convey her Majesty’s party on the 
return passage. To put this interesting fact 
in connection with the first Royal visit to 
Scotland on record in our pages, we give, 
on page 394, an illustration representing the 
arrival of the General Steam Navigation 
Company’s steamship Trident, at Woolwich, 
on the 13th September, 1842, with the Royal 
party on board. 

The Trident was a wooden vessel, built in 
1841 by Messrs. Green and Wigram, the 
noted shipbuilders at Blackwall Yard. Her 
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piston stroke, driving a pair of paddle-wheels 28it. 
diameter, with radial floats 10ft.long. In Figs. 19 and 20 
We give sections of the original boilers which supplied the 
engines with steam. These, which were four in number, 
Were of the then prevailing flue type, of box form, and 
ap having three furnaces. They were 11ft. 6in. long, 
pe bin. wide, and 16ft. 9in. high ; the aggregate flue sur- 
Pay being 2950 square feet, and furnace surface 890 square 
eet, equal to 8840 square feet of heating surface, the 
grate area being 202 square feet. The weight of these 
boilers was 100 tons, and of the water in them 80 tons. 
; a the engines were working at their full power—750 
Fy leated horse—the coal consumption was 1} tons an 
rai or 30 tons a day ; the working pressure being about 
boils per square inch above the atmosphere. The origin 
ollers were afterwards replaced by others of the tubular 


type, and w 
square rat ag worked at a pressure of about 12 Ib. per 


Figs. 19 and 20—BOILERS OF THE GREAT WESTERN 


telegraph brought thousands of persons to every point of 
view upon the water side, boats in shoals went out to 
welconie her, and the cheering on all hands seemed as 
though it would never cease. It was an exciting moment, 
a moment which in the tame events of life find few 
parallels, it was a moment of achievement. We had 
been sharers in the chances of a noble effort, and each 
one felt the pride of participation in the success of it, 
and this was the crowning instant. Experiment then 
ceased, certainty was attained, the voyage was accom- 
plished,” in spite, we may add, of the confident assertion 
of a certain learned philosopher, who, but two years 
previously, had publicly declared that ‘one might as 
well think of making a voyage to the moon as to think of 





al | getting to New York by steamship.” 


| The cost of the Great Western was about £50,000. 


principal dimensions were :—Lengtb, 195ft. 2in. ; beam, 
moulded, 31ft.; and depth, under deck, 19ft. She was 
nearly a thousand tons burden, and was fitted with engines 
of 300-horse power. Like all the large passenger steamers 
of the time owned by the company to which she belonged, 
her saloon and cabin accommodation left nothing to be 
desired by the many travellers who took passage in her. 








Nava ENGINEER APPOINTMENTS.—The following ap intments 
have been made at the Admiralty :—Engineers: John Richardson, 
to the Prometheus ; Arthur P. L. Dupen, to the Vivid (additional, 
to date October 7th); Arthur R. Anderson, to the Spider, un- 
dated ; Henry J. Turner, to the Leda, to date October 13th. 
Acting Chief Engineer: Edward J. Edgar, to the Brisk, to date 
October 13th. Fleet Engineers: William Sharpe, to the Hecate, 
to date October llth ; per ow 5a 








| She ran regularly between Bristol and New York till the 
‘end of 1846, her fastest westward ‘passage having been 


W. Ellis, be dg Se a, un: 
dated. A hief Engi : George e 
rank of Staff Engineer, with the seniority from July 16th, 1897. 
Staff Engineer : 


illiam J. Andrews, to the rank of Fleet Enginecr. 
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THE DAIRY SHOW. 


Tus show, held as usual at the Agricultural Hall, Isling- 
ton, was the twenty-second annual dairy show organised by 
the British Dairy Farmers’ Association. It includes poultry, 
pigeons, honey, and accessories, a3 well as a!l factors relating 
to the ee ey and filled not alone the main hall 
and gallery, but also the annexes. The catalogue took 
cognisance of no less than 5740 exhibits, and of these 
“new and improved inventions” numbered 29, and vans, 
vehicles, perambulators, and hand trucks, 32. Most 
of the latter presented a very attractive appearance, 
and were excellent examples of ingenious arrangement ; 
but, in addition to the numbered and competitive exhibits, 
there were extensive displays of non-competitive exhibits, in- 
cluding steam, oil, and gas engines, boilers, grinding mills, 
mechanical appliances for the dairy, weighing machines, 
refrigerators, &o. Thos. Bradford and Company; the Dairy 
Outfit Company, Limited; the Dairy Supply Company, 
Limited; R. A. Lister and Company; Barford and Perkins ; 
Crossley Brothers, Limited, being conspicuous in this direc- 
tion. The “Bogie” truck shown by H. C. Slingsby, of 
Bradford, Yorks, attracted much attention and favourable 
comment. It, as is known, is provided with three axles, the 
middle one carrying two wheels in the ordinary fashion, that 
alone support the truck when it is quite level, whilst the 
axles at the ends each carry one wheel, which is loose and can 
shift from side to side as well as revolve, and either of which 
comes into play by slightly tipping the truck in one or 
the other direction, so that when in actual use three wheels 
touch the ground. 

This year the application of the tricycle for the delivery of 
milk is apparently one of the points receiving consideration 
at the hands of ee who attend to the wants of the milk 
purveyor, for there are no less than four entries in the new 
inventions under this head. The object is to obtain lightness, 
strength, pe | for manipulation, easy carriage to avoid 
any churning of the milk, and accommodation for accessories 
in the way of little cans that to the uninitiated appear so 
uselessly to encumber the milkmen’s pails. These are 
obtained by the use of bicycle tube for the frame, a light iron 
rack for the little cans, and pneumatic or cushion tires, and 
& low-wheel gearing. Some have succeeded in gee 
what seems to be the very thing to do the work, 
and have been rewarded by receiving the award of the judges; 
these are the tricycles exhibited by John Joseph Bold Gil- 
beart and the Dairy Outfit Company, Ltd. In both the 
framework supporting the churn of milk is fixed over the 
two hind wheels, and consists of two horizontal rings of 
bicycle tube, the lower carrying the wheels, the upper sup- 
porting the bearings on which the churn rests; in the former, 
however, the ring is of horseshoe form, and the lower and 
upper are connected near the ends by s hollow standard, at 
the bottom of which and inside there is a spring upon which 
the actuai vertical rod carrying the churn bearing rests, 
the churn being held in position by a cap that is screwed 
down. In the Dairy Outfit Company, Ltd., each ring is con- 
tinuous, and the necessary springs are applied to the supports 
between the upper and lower rings. The former arrange- 
ment has the advantage in lightness and neatness, the latter 
in rigidity and carrying capacity for those accessory little cans. 

In No. 1707 we find tricycles, treadles, and gear applied to 
a churn, which is, moreover, furnished with hollow churning 
discs and also a jacket to be filled with hot or cold water as 
occasion requires, which has been awarded a bronze medal. 
Thomas Bradford and Co. have replaced the whole gear in 
their centrifugal butter dryer by a set of grooved pulleys and 
an endless belt, and claim to gain thereby much that is 
advantageous on the score of economy, power, silence, &s. 
The Dairy Supply Company, Limited, have, as far as we 
could gather, made a move in the opposite direction, and 
replaced the band gearing by wheel gearing in one of 
their separators. Milk strainers, in which brass wire 
gauze is used, are also shown in one or two verieties, 
the object being to strain the milk twice, removing some 
suspended matter during a downward flow, and further 
quantity during an upward flow, none of which have, 
however, appealed to the judges, who make awards of bronze 
medals to a steam jacket cooker and geyser combination, 
consisting of a pan for cooking grain, heating milk with a 
water jacket that can be filled and emptied as desired, and is 
heated by a fire below; whilst the Dairy Supply Company, 
Limited, receive a bronze medal for one of their churns, and 
one of the two silver medals for a neat little steam turbine 
separator; the other silver medal awarded going to the 
“ Aktiebolaget” radiator, to which we referred two years 
ago; it is a combined separator and churn and steriliser. 
To effect the latter desirable object scalding is necessary, 
and for subsequent objects cooling is also necessary. This 
is now effected by passing the liquid through an annular 
space formed by an inner and outer tube, acurrent of water pass- 
ing through the former, and spray playing over the latter, thus 
obviating the use of ice. Moreover, the separating bowl, churn- 
ing bowl and cooling chamber inside the rotating bowl bave been 
modified, so that the apparatus can, if required, be used for 
separating cream instead of for making butter; the whole 
made a pleasing little exhibit that struck one as more or less 
a triumph of engineering on a very small scale when the 
delicacy of the material treated is borne in mind. A bronze 
medal was likewise awarded to the ‘“‘ Pegasus ” horse rougher, 
which consisted of a bent steel band, carrying caulkings, that 
fits into the ordinary horseshoe ; the heel ends being drawn 
together, the appliance can be readily inserted or withdrawn 
from the shoe. 

As we have frequently observed, no extensive field seems 
open to the engineer in the dairy world, but many small 
matters call for attention, and may well repay for considera- 
tion in hours of idleness. 








SIR WILLIAM H. BAILEY ON TECHNICAL 
EDUCATION AND FOREIGN COMPETITION. 


On Wednesday evening, October 20th, at the Hindley Technical 
Schools, Mr. Lymn, chairman of the Urban District Council, in the 
chair, Sir William H. Bailey, in presenting the prizes to the 
successful students, delivered the following address :— 

This Diamcnd Jubilee year of the Queen has been a season of 
contrasts and of measurements of the national progress. British 
possessions have been mapped ont, and the great English men 
whose names will live in history—poets, painters, inventors, and 
men of science and art, creators and discoverers of utility and 
beauty of the Victorian age, have been exalted in our daily and 
monthly literature and I am somewhat afraid that our satisfaction 
and admiration have been somewhat leavened with thankfulness 
that we are not asother men are. The pious Scotch elder who 
did not dare to practise self-examination as the first of Chris- 
tian duties becauss it made him too proud, must only be imitated 











by those who care not for our fature commercial prosperity ; for 
those who know anything of the work done in other countries— 
those who have studied the progress and skill in the first prin- 
ciples of the arts of industry and in the scientific use of force by 
our competitors abroad—know very much that should discount our 
pride and make us feel anxious about our commercial future 
prosperity. ; 

Until recently technical education has been much ignored, if not 
entirely neglected, in this country. If, since the days of Elizabeth, 
half as much of the ness and public piety and thought an 
work that has been given to the care of the poor, and in the distri- 
bution of parish doles, had been devoted to the prevention of 
ignorance, those monuments of woe and past neglect which are 
often the largest buildings in our towns, the workhouses, would 
have long since ceased to exist. All are now agreed that educa- 
tion is a national concern ; andI venture to speak with confidence 
when I say that I take it for granted, that all present join in 
cordially congratulating the Committee of the Hin = Technical 
Classes on their position, and on the excellent work that is being 
done for the young people of this district. A great deal has 
recently been said about technical education; but if you will 
permit me, I will say a few words on matters outside the class- 
room which, I hope, will be of general interest to the students, 
When Sidney Smith preached the funeral sermon of William the 
Fourth he said, ‘ First and foremost, I think the new Queen should 
bend her mind to the serious consideration of educating ber 
people ;” and a few years afterwards Tord ee said, ‘In 
this progressive country, we neglect all that knowledge in which 
there is progress, to devote ourselves to those branches in which 
we are scarcely, if at all, superior to our ancestors. In this 
practical country, knowledge of all that gives power over nature 
is left to be picked up <a on a man’s way through life.” 
Friends of education feel that now, amongst the great — of 
the age of Victoria we may count free libraries, Board schools, 
and the technical colleges and institutions of this country. 

The art of inventing.—May I ask technical students to 
this, that having mastered the first principles of their work, that 
having in their memories the rigid logic of the multiplication table 
and the two-foot rule, and having by practice in drawing made the 
fingers the willing and obedient servants of the eyes and the 
brain, that they should then let the recreations of their leisure 
be the historical development of the subject of their studies? 
What is this history but the fascinating dramatic record of 
methods of work, of the successes and the fighting, ling, 
and often failures of the friends and benefactors of the human 
race? You can by its study walk on the road that they have p: 
and avoid the obstacles and impediments that were in their path, 
because you learn how they were surmounted, and thus learn 
patience and fortitude. When you examine their difficulties, their 
mistakes and errors of judgment are perceived, and, by this wise 
economy of time, you may, at a cheap rate, gather the rich, ripe 
fruits from the orchards which have been planted by other men, 
It is only reasonable to suppose that a student who knows all that 
has been written on any particular subject will be the most likely 
man to introduce and even invent improvements in that depart- 
ment. The knowledge of the historical development of, say, the 
art of making bricks, should enable that student to make better 
and cheaper bricks than all his predecessors. Take the screw 
propeller—about which, even recently, some remarkable discoveries 
have been made in the direction of increased efficiency—this his- 
torical method should place the investigator in the front rank of 
possible discoverers. Some years ago Doctor Gore wrote a book 
on the art of scientific discovery, and in his preface he points out 
that if scientific inventors were to publish their methods of work 
it would greatly assist scientific discovery. The history of engi- 
neering tools and machinery is the story of civilisation. The two 
great ages of progress in this country have been the reigns of 
our two great queens, the “golden age” of Elizabeth and the 
**diamond age” of Queen Victoria, and, by coincidences remark- 
able, both queens were heralded by the greatest of all mechanical 
inventions, 

The printing press the herald of the golden age of Elizabeth.— 
Seventy-five years before Queen Elizabeth ascended the throne, 
Caxton had in London the first English printing press at work. 
He produced the “‘ Ancient and Nuble Histories of Prince Arthur,” 
the ‘Story of Try,” ‘‘The Golden Legend,” “ Reynard the Fox,” 
and other works, and shortly after this came from other presses 
the Bible in the vulgar tongue. Then came Sir Thomas More’s 
* Utopia,” which loudly proclaimed that gat all the 
wealths of England, that created by the smiths, carpenters, and 
artisans was the chief. It was the age of men of ideas, poets, 
discoverers, dreamers, and benefactors, The printing press in- 
creased each man’s power among his fellows, the art of seeing 
made progress; for science is only the perception, acceptance, 
and utilisation of the goodness of Almighty God. The heavens 
were opened, for men began to see with the new telescops, 
and, for the first time in the history of the world, human 
eyes saw the satellites of Jupiter. The barometer was in- 
vented and the atmosphere was weighed, and the value of a 
vacuum and its laws were announced, and the new thermometer 
enabled men to measure heat and cold, and use their forces. 
The pendulum and metronome were invented, music was reduced 
to a science, and the minute of time was divided into fractional 
seconds, and a new hand given to clocks and watches. The in- 
finitely little could be seen by the microscope, and Servetus and 
Harvey divided between them the honour of the discovery of the 
circulation of the blood. Continents and oceans were added to 
the map, and new stars to the heavens; these had been in 
existence throughout the ages, but they had not been seen 
because the alphabet of the ‘‘ handwriting on the wall” was un- 
known to man, It was a great age, because it was the first age 
of tgs books; it was the age when man to tabulate 
and index with awe what he inherited from the Creator, for 
again I will give another definition of science, for it is merely 
the art of cataloguing values. We cannot catalogue unless we 
see and know. Adam Smith says ‘‘ that the art of seeing governs 
the whole conduct of man”—a true and astute sentence of the 
great economist that I hope you will not forget. The forces of 
nature were talked about for the first time as the servants of 
man, because they could be weighed, and valued, and measured. 
In Ben Jonson’s * Alchemist” the servant boasts that his master 
‘*can extract each particular virtue from the sun, and teach dull 
nature what her forces are.” It was the age of the scientific 
treatment of truth, of veracity, and I know of no more fascinating 
subject for any student than the study of the causes that led tothe 
discovery of the various instruments I have named, the use of which 
led to the discovery of the steam engine. There was a great thirst 
for truth, for the art of speaking the truth is a science, To give 
one illustration, Lord Kelvin, when Sir William Thomson, some 

ears ago, said ‘“‘that ifa steel spring were weakened by a rise 
in temperature, work done nst that spring would have a 
cooling effect,” but the difficulty was how to get at the trath, 
and how to prove this ; for the effect expected was supposed to 
be about one four-thousandth of a degree Fahrenheit, Doctor 
Joule, the illustrious discoverer of the mechanical equivalent of 
heat, succeeded in verifying Lord Kelvin’s statement, for he 
measured the difference to be the three-thousandth of a 
degree. A refinement startling and marvellous, and a great 
achievement in the art of seeing. 

The steam engine, the herald of the Victorian era.—The great 
herald of this illustrious age of Klizabeth was the printing press, 
and curiously coincident, about seventy-five years before Queen 
Victoria was crowned, James Watt, in Glasgow, was busy with his 
new steam engine, an invention second only in importance, in its 
influence on the destinies and future of the human race, to the 
—— press itself. For we have now the aga of steam printed 

ks and cheap literature, we have the locomotive and the 
steamboat, and other English inventions, which have placed us in 
the front rank of the trade and commerce of the world, As I 
have just stated, the instraments invented in the age of Elizabeth 
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have had a direct influence on the scientific inventions ang di 
coveries, beginning with the steam engine and electricit “4 
ending with the marvellous discovery of Dr, Joule, of the wane 
nical equivalent of heat, which is the greatest discovery of the 
Victorian era, for he has given to the world a rate of exch es 
between heat and force, the bank-rate of fire and energy, inn 
the class books of the schools of the world, where engineering jg 
taught, the formula of this great Manchester discoverer js <a 
His name will rank in history with Galileo, the discoverer of the 
telescope and the pendulum ; Sir Isaac Newton, the discoversr of 
the laws of gravitation ; and Dr, Priestley, the discoverer of o 
gen, and other great discoverers of nature’s laws, And let oa 
say here that it is very remarkable that in the magazines of this 
year in which are many records of the great men of the of 
Victoria, I have never seen the name of this illustrious, Original 
investigator of a great law of nature even mentioned, Technical 
education and foreign competition are receiving serious attention 
by all thoughtful men, and it may not be out of place to trac 
some of the causes which have greatly created the commercial 
supremacy of this great county of Lancaster, We owe all to the 
inventive skill and natural ability of the men within a few miles of 
this immediate district; Kay of Bury invented the fly shuttle 
Tom Hayes of Leigh invented the art of spinning by rollers 
Hargreaves of Blackburn invented the spinning jenny, and Cromp,. 
ton of Bolton the mule, Radcliffe of Stockport improved the 
steam loom, and Richard Roberts of Manchester invented the self. 
acting mule. Their improved methods of spinning and weayj 
increased the producing power of the works in this district far 
more than fifty times, and it is useful for us to remember that 
before the year 1733, when Kay’s invention was introduced, we 
were not superior to the natives of the Pacific Islands nor the 
ge of Central Africa, in our methods of spinning and weaving, 
he robes of the Queon of Sheba, the vestments of the Cavaliers, 
and, indeed, the garments of George the Second, were produced 
by methods of spinning and weaving as primitive and differj 
little from each other, and our great superiority commenced only 
when Kay introduced his fly shuttle, two pos Sion and a bit of 
string. I find that even up to 1803 we bought yarn from India 
and it was only about seventy-five years before this that we began 
to cast our own iron hollow-ware, most of it having come from 
Holland and Germany. We imported Datch at the beginni 
of the last century to teach us how to make pumps, bleachers to 
show us how to bleach, and for a thousand years before the end of 
last century, the Cottonopolis of Europe was Barcelona, and if it 


had not been for our cheap tion b of our mechanical 
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assed | inventions, it might still be Cottonopolis, 


I bought a note-book the other day, published in 1676: it is 
the first cry for Technical Education in this country. The title 
is ‘‘ How to outdo the Datch without Fighting,” and it is written 
by Andrew Yarranton. 

The old author says, “ that inasmuch as we cannot fight on the 
seas, as our boats are inferior to those of the Datch, if we are to 
exist at all, we must sharpen the wits of our people,” and he points 
out that mechanics’ universities have existed for many years in 
Germany and Holland, and that we should send there for teachers, 
He proceeds, ‘Get a man from Freiburg to put us in the way of 
making tapes and to bring over two engines, one for narrow and 
one for broad tapes, with wheels to spin. Send for one man to 
Dort in Holland to put us into the way of treating the fine threads 
and for a spinning mi from Germany to govern the little 
maids and instract them in the art of spinning, for a man from 
Haarlem in Holland to whiten your tapes and threads and, here 
comes a compliment to Manchester, if you do this you will 
become masters of it, as Manchester is in all things it trades in.” 
I state these facts to show how comparatively recent has been 
British commercial success in manufacturing. Up to the begin- 
| of last century, nearly all our cast iron pans came from 
Holland, but since then nearly all iron manufacture in this country 
and the improvements generally up to a recent period have been 
English ; let us not forget that the first iron boat was made near 
Ulverston in this county, by Wilkinson. We owe our great 
success chiefly to the singular natural ability of our inventors, 
most of whom had scanty education, but great imagination, but 
the inventors of the present day must be scholars and educated men, 
Sir Henry Bessemer is a scholar, Sir Lowthian Boll is a scholar, 
and the late Doctor Joule was a scholar and high-class mathe- 
matician, and the trained scholars on the Continent who have the 
management of the iron and steel industries seriously affects the 
management of similar works in this country, and I venture to 
speak with authority, and unless weare more on the alert some of 
our industries will be annihilated. 

Oar mechanical appliances and improved processes, invented by 
Englishmen in the middle of the last century, caused us to be 
superior to our trade rivals abroad, and we must not be astonished 
when we are told that in America, and in Germany, and in 
France, many improved methods are being discovered which in 
some cases are superior to ours. The factory system that has 
been so successful in textile manufactures is being introduced into 
the production of machinery and the hand lathe, and the common 
drilling machine will shortly be ancient tools only fit for the 
jobbing smith. It is for our manufactorers and captains of in- 
dustry carefully to study the new movement, in order that we 
may retain and strengthen those manufactures which are being 
assailed. I have great confidence in the future if the technical 
schools are managed with the energy displayed at Hindley and 
other technical schools in the manufacturing districts of this 
country, Students must not forget that education is merely the 
accumulation of stores, education is only the bricks and mortar; 
ideas depend upon the initiative skill of the scholar, on his 
imagination and constructive power, and his ability to utilise the 
materials accumulated, Ralph Waldo Emerson says, ‘‘ make your- 
self useful to mankind and mankind will reward you,” and believe 
me when I say that veracity, hard work, and loyalty are the best 
investments for a prosperous business career. There are dark 
clouds in the commercial sky, but they will roll away, for the pluck, 
patience, and enterprise which have taken our ships to every sea 
and made our steam whistles to sound in every port and harboar 
of the world, and the throb of the paddle-wheels of British eteam- 
boats to be heard beyond the tortuous cataracts of ancient Nile, 
and British axes to ring in the backwoods of Canada, still exists 
in the men of our race and blood, 








Returns of accidents on the railways of the United 
Kingdom during the six months ended Jane 30th, as reported to 
the Board of Trade, were issued as a Blue-book last week. Acci- 
dents to trains, rolling stock, and permanent way caused the death 
of 22 persons, and injury to 224, In the corresponding six months 
of last year the deaths were only three, and the cases of injary 
108, The passengers killed were 14 and the injured 159, compared 
with two killed and 54 injured in the firat half of 1896. The un- 
favourable return for the recent half-year is due to the accident of 
June 11th on the Cambrian Railway, when eleven passengers were 
killed by an excursion train leaving the rails. Train accidents 
were fatal to four servants of companies or contractors, of whom 
also 56 were injared, these numbers comparing with 1 and 49 
respectively in the corresponding period of last year. Fifty-five 
passengers were killed by causes other than those immediately 
relating to train accidents, and 577 were injured ; while the killed 
among the servants of companies and contractors were 245, and 
the injured 1922, The list of the killed includes four other persons 
who lost their lives through accidents to trains, 41 who were 
passing over railways at level crossings, 178 trespassers—58 of 
whom were suicides—and 22 not coming under the foregoing 
classifications, Compared with the corresponding six months of 
1896, there was an increase in the number killed in every instanc®, 
except with regard to the rs and suicides, where there 
was a reduction of eight. Oa the whole there were 563 fatali 
compared with 469 in the earlier period, and 2861 persons injared, 
compared with 2611, 
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RAILWAY MATTEBS. 


Tax Great Northern Railway Company is about to 
double its braach line from Luton to Dunstable, 

Tue work of surveying and building the railway between 
Moscow and Windau is being actively proceeded with, says 

ter’s correspondent in St Petersburg. The section between 

on and Windau, 104 kiloms, long, will be completed and 
opened for traffic next summer. 

Ir is stated that the Newquay and Junction Railway 
-, Cornwall will b2 commenced in the new year. We are informed 
that a London syndicate contemplates erecting at Newquay a 
~omenade pier, with a pavilion, landing-stages for steamers and 
em the pavilion to be used for entertainments, concerts, &c. 


No further progress was made with the Trans-Andine 
R ailway during the year 1896, says aconsular report, Attempts 
are being made, however, to induce the Cailian Government to 

odify the terms of the original concession so as to allow of the 
formation in London of a syndicate which will raise the funds 
necessary for the completion of the line. 


We hear that a company has been successfully formed 
in Melbourne and other Australian capitals to extend the Tas- 
manian Emu Bay to Mount Bischoff Railway through the west 
coast districts of the island to Mount Lyell, with a branch line to 
7pehan, thereby opening up extensive mineral districts. It is caid 
that the company will take over the lease of the Emu Bay to 
Mount Bischoff Railway for 99 years, 

Tae Transvaal Executive has voted an amount of 
£3000 for the purpose of carrying out a flying survey of the route 
of a new railway which it is proposed to construct between Pretoria 
and the town of Rustenburg. It is stated that the line will start 
from a point on the Pietersburg Railway just beyond or oy 
and thence trend along the Magatiesberg Range towards the 
objective, taking in the most fertile portions of the district. 


Aw experiment in third-rail propulsion for steam rail- 
roads was made in the yards of the American Ordnance Company, 
at Bridgeport, Conn., recently. The system experimented with 
aims to sectionalise the third rail in such a way as to make the 
latter perfectly safe and free from current, except in the imme- 
diate neighbourhood of a train taking current therefrom. This is 
accomplished by means of magnetic cut-outs operated from the 
train. 

Tux Southern Pacific Railway, connecting Los Angeles 
and San Francisco—487 miles—runs tbrough the San Joaquin 
Valley at a considerable distance from the coast. The same com- 
pany has now nearly completed another railway to San Francisco, 
which clogely follows the coast line, and of which only thirty miles 
remain to be constructed. As, however, this thirty miles is 
through a very mountainous part of the country, it may not be 
completed for some time, 


Tar advocates of free ferries across the Clyde have 
met with scant ceremony at the hands of the Clyde Navigation 
Trustees, says the Syren, The report of the Trast’s last meeting 
states:—'* There was read a letter from Mr. James Orr, on behalf 
of the Sandyford Ward Committee, asking the Trustees to initiate 
such action as would promote free cross-river communication west 
of Glasgow Bridge. @ secretary was instructed to reply that 
it was no part of the duty of the Trustees to provide free ferries.” 


Tue new electric tramway service in Leeds has not as 
yet proved quite the “‘ unmixed blessing” that was anticipated. 
The electric service had to be entirely suspended on Saturday last, 
owing, a Loeds “daily” states, to the piston-rod of the high- 
pressure cylinder giving way. Upon the reaps B engine being 
brought into action the service was renewed for a brief period ; but, 
strange to say, this engine met with an exactly similar fate, and 
all the electric cars had to be towed back to the station by old 
steam trams, 


Durina the half-year terminated June 30th last, the 
Board of Trade report on railway accidents in the United Kingdom 
states that there were sixteen collisions among passenger trains, a 
like number between pavsenger trains and goods or mineral trains, 
and fourteen collisions among goods trains. Some of the collisions 
were with light engines, ere were also ten collisions between 
trains and buffer stops. There were nineteen cases of passenger 
trains or parts of such trains leaving the rails, and twelve 
similar occurrences among goods trains, 


Aw Act intended to bring accidents on street railways 
under State supervision and responsibility took effect in Massa- 
chusetts recently. It provides that the inspectors appointed by 
the Railroad Commissioners to examine the road-beds, tracks, 
stations, rolling stock, &c., of railroads, shall perform these duties 
with respect to street railways also, and in case the inspector finds 
any portion of the equipment of street railways to be not in strict 
compliance with law, or in a condition such as to endanger the 
safety of the public or employés, he shall so report in mg 
the Commissioners, who are empowered to act accordingly. The 
inspectors also investigate and report all serious accidents, 


At the annual congress of railwaymen held last week 
at Leicester it was resolved, on the recommendation of the Stand- 
ing Orders Committee: ‘‘That this Congress tenders its heartiest 
thanks to Mr. F. A. Channing, M.P., for having brought the 
question of the founding of a railway museum before the House of 
Commons, believing that, as railways were designed and inaugu- 
rated by the inventive genius of Englishmen, an object-leeson of 
their foundation and gradual development should be preserved. 
This Congress farther urges the Government to lose no time 
in establishing a museum with this object.” It may bestated that 
the first annual general meeting of the National Railway Museum 
Committee was held at No, 1, Great Winchester-street, London, 
E.C,, on Wednesday last. 


Tue report to the Board of Trade upon the accident 
which occurred at Newcastle-upon-Tyne on the North-Eastern 
Railway on the 81st July has been made public. In this case 
the 12.20 p.m, express train from Edinburgh to London entered 
the station against the signals, and came into collision with an 
empty train which was standing at the east ond of No. 9 platform. 
Three passengers sustained slight injuries. The fireman, who was 
thrown off the foot-plate on to the ballast by the shock, was badly 
hurt; while two of the servants of the company, who were in the 
front van of the empty train, were also injured. The collision 
appears to have been due either to the failure of the brakes 
Swing to one of the cocks in the air pipe having been closed, or 
to the driver of the express train | 2 Hi overrun the signals; 
tat Llowh.-Ool H. A, Yorke thinks the latter the more probable 





Tae Philadelphia steel rail pool formed in August, 
1887, which consisted of fifteen firms, and was reported as being 
- greatest combination in the iron trade, as everybody now is awara, 
en broken, Intheearlior days of this combinationits career was 

ecidedly chequered, while the ties which bound it together were 
taceedingly loose, In 1888 the pool appaars to have been reduced 
to thirteen firms, later the D q Steel Company, the only 
Seat competitor of the pool, was purchased by the Carnegie 

teel Company, the largest firm in the combination, In 1893 the 
smaller works gradually dropped out of the pool, which in Feb- 
Tuary, 1897, was finally dissolved, leaving an open market, The 
;auses of the breaking up were various, but the chief reasons were 





NOTES AND MEMORANDA. 


A NEw lighthouse on the coast of Brittany has just 
been finished, which is to have a 3,000,000-candle power illumin- 
ating prpereee, says Fuirplay. It will be visible from a distance 
of 100 kiloms, in clear weather, but its ranga will be restricted to 
40 kilms, in a thick fog. 


AccorpiInG to United States Consul Germain in 
Zurich, the total length of the world’s telegraph system has row 
reached 4 908,921 miles, exclusive of 180,440 miles of submarine 
cables, Of this, Europe has 1,764 790 miles; Asia, 310,685 miles; 
Africa, 99419 miles; Australia, 217,479 miles; and America, 
2.516,548 miles, 


Accorpine to the general return of the Suez Canal 
Company for the year 1896, the number of Briti:h versels which 
transited the Suez Canal during the year is given at 2162 veesals, 
with a net tonnage of 5,817,768 tons, which ehows a differenca 
of 156 vessels less than in the year 1895. The total number of 
vessels of all nationalities which passed through the Suez Canal 
during the year is put down at 3409 vessels, with a net tonnage of 
8,560,283 tons. 


A Frencn contemporary contains a description of a 
new tachometer, which consists of a disc of copper pivotted on a 
jewel and controlled by a spring. The disc is situated in the air- 
gap between two opposing magnets, which rotate at the speed to 
be measured—or a speed proportional to that to be measured 
Tae disc is attracted in the same direction as the magnets until 
the torque is balanced by the controlling spring. S, indicators 
constructed on this principle are eaid to have been applied to 
bicyclts, being Frage on the handle-bars and geared to the front 
wheel by an endless wire. 


Tue United States Consul at Breslau points out the 
great importance of Upper Silesian iron. The increase of the pig 
iron prodvetion in the German Empire which was observed during 
the year 1896 has continued during the first quarter of 1897. 
Taking the quarter ending March 31st, 1897, the total production 
of pig iron has increased during the quarter in question, in com- 
pariscn with the same quarter of last year, 146,075 tons, or 9°65 
per cent. Upper Silesia, in the same comparison,shows an increase 
of 16,549 tons, or 11°39 per cent. Also, compared to the preceding 
quarter, the total production has resulted in an advance of 4473 
tons, or 3°04 per cent. 


Ong of the largest multiplate static machines ever con- 
stracted was recently tested by its builders, Messrs, Waite and Bart- 
lett, 147 E, Twenty-third-street, New York City, says an American 
contemporary. This machine is enclosed in a glass and oak case 
llft. by 5ft. by 9ft. high, made practically air-tight by rabber 
gaskets. It is constructed after the well-known Holtz type, usi 
eight Zin. plate-glass plates, 60in. in diameter. These are mounte 
upon a 4in, steel shaft, supported in turn by roller bearings. The 
plates alone weigh nearly 1000 Ib., and will, when the machine is 
set up finally, revolve at the rate of 250 per minute. A Toepler- 
Holtz machine in one corner serves as a separate or initial exciter. 
Under favourable conditions a 30in. spark can be obtained, while 
the low humidity of summer limits the striking distance to about 
24in. The machine will be taken apart and shipped to Washing- 
ton, DC., where the owner, Dr, F. A. Gardner, will use it in 
therapeutic work. 


Tue weekly weather reports issued by the Meteoro- 
logical office show that, for the nine months ending with September, 
the rainfall had reached or exceeded the average in all districts of 
the United Kingdom, except in Scotland. The greatest excess has 
occurred in the south-west of England, where it amounts to 6in., 
and in Ireland. Doring the severe thunderstorm which 
over the southern and eastern parts of Eogland at the cloee of the 
month, amounts exceeding lin. were recorded at many places, the 
fall in the metro lis—1 03in, being the greatest in twenty-four 
hours since the bitiniee of the year; about l4in. fell at Cam- 
bridge, being about three parts of the mean fer the month, and 
over 2in. at Hillington—Norfolk. The greatest deficiency—2 ‘7in. 
—is in the north of Scotland, notwithstanding that more than lin. 
fell at some places in the twenty-four hours ending on the morning 
of September 30th, during which period the keavy storms occurred 
in the south of England. 


Wirn regard to a possible increase of trade with this 
colony in machinery, says the British Consul at Algiers, a landed 
proprietor, who has himself a certain amount of land under vines 
writes to me as follows :—‘‘ Algerian wine is undoubtedly making 
its way in the French markets. Prices vary with alcoholic strength 
and distance from port of shipment, but generally they were satis- 


MISCELLANEA. 


AccorDING to a shipping contemporary, the French 
eas firm Chantiers de la Loire has in hand a sailing ship 
0 ons, 


We learn that a new process of producing malleable 
iron castings is being experimented on by Messrs. Thwaite and 
Holden. Itis stated that ordinary castings are converted in about 
one-fourth of the time required by existing methods. We hope 
to be able to give further details of the process at a later date. 


Tue death is announced of Mr. John Grant, aged 74, 
for many years the secretary to the Clydebank Engineering and 
Shipbuilding ©>»mpany, Limited, on the board of which he has 
recently had a seat. It appears that in walking home to Dalmuir 
on Friday last, Mr. Grant accidentally fell into the Forth and 
Clyde Canal, and was drowned. 


THE Bristol City Council have resolved to immediately 
promote a Bill for the construction of a new dock at Avonmouth 
— of accommodating the largest vessels now afloat or being 
built. The site of the proposed dock adjoins the present one, 
and it is to bs forty acres in extent, with a lock over 800ft. long. 
The cost is estimated at more than a million and a-half. 


A weattuy Chinaman of Peking has given an order for 
an automobile car to a French firm of manufacturers, It is not 
known that this example has yet been followed ; but the vehicle 
supplied ee if proved to be constructed with the stoutness and 
solidity rendered requisite by the peculiar character of the metro- 
politan thoroughfares, be the means of creating a profitable 
demand. 

Tue principal iron-producing districts in the United 
Kingdom in 1896 were Cleveland or North Yorkshire, yielding 
over five million tons annually, and Cumberland and North Lan- 
cashire, with an output of over two million tons. The Cleveland 
ore is an earthy carbonate containing about 30 per cent. of metal, 
while the red hematite of the two other counties yields 50 to 60 
percent. The total quantity of iron ore obtained from our mines 
and quarries last year was twelve and a-half million tons. 


THe National Association of Stationary Engineers 
held its sixteenth annual convention at Columbus, Ohio, U.S.A., 
last month. Nearly two hundred delegates were present. The 
methods of the National Association are entirely different from 
those of the better-known labour organisations. The preamble to 
the first constitution of the association started out with the 
positive assertion that ‘‘ This Association shall at no time be used 
for the furtherance of strikes or in any way interfering tetween its 
members and their employers in regard to wages.” 


Accorpinc to Mr. Monaghan, the United States Consul 
at Chemnitz, the market for manufactures in South America is 
falling more and more into the hands of German firms. Germany 
sent to South America vié Hamburg in 1896 manufactured wares 
worth 102 000,000 marks. The great importance of this trade is 
readily to be seen from the great expansion it has undergone. In 
1895 the value of goods sent amounted to only 81,000,000, while 
in 1894 the still smaller sum of 60,000,000 marks only was recorded. 
Thus it will be seen that while England still heads the list in © 
trade, Germany is foliowing fast, and gaining immensely with 
each year. 


Inactivity continues to prevail in the Swedish ship- 
building trade. Owners in this country, writes Consul Daff from 
Gottenburg, find it difficult to place their orders with Swedish yards, 
when there is a question of sea-going ships of any tonnage beyond 
such under medium size. This is owing to the high prices 
demanded, and long time required for delivery. It appears that 
the work turned ont at the yards is being limited to the building 
of war ships and coasting steamers, or steamers for lake traffic, 
with some orders for Russia. During the year not a single iron or 
steel steamer has been completed for Swedish owners, for the 
purpose of foreign trade. 


THE ceremony of the official closing of the Brussels 
Exhibition took place on Wednesday last, in the Salle des 
Fétes of the main building, in the presence of the King of 
the Belgians and other distinguished persons. All the ministers, 
members of both Chambers, and leading representatives of the 
diplomatic world, were present. In delivering the closing address, 
M. Nyssens, Minister of Commerce and Industry, expressed the 
warm thanks of the Belgian nation to all foreign countries which 
had assisted to crown the enterprise with such marked success, 
The ceremony was brought to a conclusion by the distribution of 
awards by his Majesty among the representatives of the various 





factory to the growers, as is proved by the immense of 
land that is being troken up by steam. In the Metidj. alone one 
farmer is planting hectares—1500 acres—another 200, and 
another 100, while almost every farmer is increasing his vineyard 
— to his means or to his trust in Providence. Numerous 
steam ploughs, almost entirely of English manufacture, are at 
work, and it is certain that there is an opening for capable engi- 
neers with good tackle who can be relied on to complete their 
contracts. The price per hectare—2} acres—varies from 245f. 
to 300f., 50 centimetres depth, the land to be clear of stones and 
jajabe roots,” 


A NEw process for the artificial ageing of whisky is 
decribed in a chemical contemporary, and it is claimed that the 
process, which has hitherto taken some years to accomplish, can 
now be effected in as many hours. Briefly, it consists of exposing 
the largest surfaces of spirit and air to each other by means of a 
spray, and under the influence of a temperature of about 32 deg. 
Fah, The air and spirit only come into contact once, and the low 
temperature at which the latter is maintained condenses it, and 
prevents the operation resulting in the whisky losing aroma or 
flavour, There is said to be very little loss of strength. The time 
of working is four or five hours, according to the sizs of the plant 
and the quantity of spirit to be treated. The plant consists of 
ammonia compressor, condenser, refrigerator, and spray vessel, 
driven by steam. An ingenious inventor, whose name has been 
closely connected with the production of czone electrically, 
claimed, some years ago, to be able to produce adolescence in this 
popular beverage by submitting it to an czonising treatment, but 
we have not heard of any successful commercial results, 


Tue concession obtained last year by a French engineer 
for working iron ore on the municipal lands in the Kertch district, 
Russia, has been sold to the well-known Bryansk Ironworks Com- 
pany. They are this year constructing a blast furnace, estimated 
to cost 3,000,000 r., and the number of these furnaces is eventually 
to be increased to four. To begin with, steel plates are to be pro- 
duced, Tae process to be used is that of Bessemer-Thomas. It is 
anticipated that in a few years Kertch will turn out large quantities 
of shipbuilding and railroad material. The supply of ore is said 
to be practically unlimited. Coal will be obtained from Mariupol, 
and similar undertakings near that port will have the advantage of 
paying no freight on their fuel. Should the Kertch steelworks be 
successful, this town will become one of the most important on the 
Black Sea, The railway from Kertch to the Jankoi-Theodosia Line 
will probably be commenced some time within the next twelve 
months, and plans, already approved, for facilitating communica- 
tion by sea, will be carried out. For the inner harbour, where 
coasting vessels lie, protection will be furnished by a reconstruction 
of the medieval Genoese mole, and quays wil] be built on the 
northern side ; the depth of water is to be increased to 12ft. Ac- 
cording to a consular report, it.is also proposed that a port shall be 








the discovery that the « combi 
agreement as to prices of the 
Was not ted fa respscted, and that known customers of one 


member of the -pool- were removing-their-names tothe books~of |g 


another firm of the pool, 





© ted to the west of Cape Zmyeini, near the quarantine station, 
and the new ironworks, for ocean-going steamers ; the depth sug- 
ested is 24ft. and-tt would“be necessary to dredge a channel to 
unite the new port to the deep water in the Straits, 








AuTHovGH in the past year the trade in German cycles 
has enormously increased, says a recent consular report, and 
though German mannfacturers strain every nerve to keep pace 
with the ever-increasing demand, yet among better situated buyers 
there is a strong preference for English cycles, and this offers a 
wide field for English manufacture. In order to rule the German 
market, and to gain further ground there, it is necessary for the 
English manufacturer to conquer an existing prejudice which is 
naturally fostered by interested persons, that English cycles are 
only suitable for parks, gardens, and well-kept roads, whereas the 
German cycles are necessarily made to be used on high roads, and 
les3 well-kept thoroughfares. 


In a recent report prepared by Mr. Gravell at the 
request of the British Committee of the Bareau Veritas, the author 
summarises the causes to which various engineers attribute the 
breaking of tail-end shafts. Defective material: When shafts are 
— from scrap, this is sometimes partly iron and partly steel, 
and the steel perhaps of different qualities, so that the shaft can 
in no way be homogeneous. He therefore recommends ingot steel, 
forged under a hydraulic press, but, he says, shafts made of cast 
steel without forging have also given satisfaction. In any case the 
shaft ‘should be well annealed. Defective design: The shaft too 
light, or formed with sudden changes in diameter, which localise 
the intensity of stress, and thus tend to weaken it. Bending 
stresses, through the shaft getting out of line, either through 
alteration in the form of the ship under different conditions of 
loading, or through the bearings wearing unequally. Vibration: 
When the after part of the vessel is not strong enough vibration 
will occur, which will tend to make the shaft brittle. Hammering: 
When the after bearing is allowed to wear very loose, the shaft 
will knock about in the bearing, ee in a rough sea, which is 
liable to upset the molecular condition of the metal and lead to 
rupture. Corrosion: This is apparently the béte noir in tail-end 
deterioration. He illustrates: Mr. D. B. Morison’s patent, in 
which the ends of the brass liners are made of a wide zigzag form. 
so that the line of corrosion, instead of running round the shaft 
at one section, should be distributed over some length of the 
shaft. He recommends that the portion of shaft inside the stern 
tube and between the Live ys boss and the outer end of the stern 
tube should be —— from any contact with salt water, as is 
done by Mudd’s india-rubber protective sleeve and Cedervall’s pro- 
tective box. This is an arrangement for maintaining a plenum of 
oil in the tail-end pipe by a gland attached to the fore end of the 
propeller and closing the end of the stern tube, Amongst the 
causes of breakage of tail-end shafts the chief is one which is not 
referred to in Mr. Gravell’s report, says Fairplay. Running light, 
with ballast only, the propeller is only immersed, and with 
a following sea it is often wholly out of the water. The engines 
then race and the tail shaft is almost free from stress, but when 
the propeller again enters the water the screw shaft has then to 
bow a wrench which is far more severe than other stresses, For 
veasels intended to be frequently running in ballast an extra strong 
stern shaft is therefore necessary. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
tha: answers received by us may be Sorwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tne EnorIneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Hitt Traction.—Mesers. Dick, Kerr, and Co., 110, Cannon-street, E.C. 

Orro,—The series of articles on Gas Engines commenced in Tuk Enai- 
Neer of September 8rd, and are still gay 

H. H. anp J.—Clifton Suspension Bridge is the old Hungerford Bridge 
across the Thames, lengthened and otherwise modified. 

R. D. H. (Crossley Bros., Manchester).—The Zeitschrift des Vereinca, &e., 
= be obtained from Herr Julius Springer, Berlin N., Monbijou- 

tz 3. 

J. 8. (Gong Gong, Ballarat)—The Panama Canal is being excavated 
mainly by dredgers, and hand worked machines, such as you suggest, 
would be far too feeble and slow to be of any use on such an enormous 
undertaking. 

J. H. (Charlton) —The engine which drew the Cromer express js fitted 
with the Davies and Metcalfe patent exhaust injector, which really 

ists of two distinct instruments ; the exhaust portion, receiving 
the cold water from the tender, delivers it into the second or supple- 
mentary live steam part, from which it is fed direct into the boiler. 
As regards exhaust injectors pure and simple, we d> not think they 
are successful with boiler pressures exceeding 75 Ib per sq. in. 


INQUIRIES, 


NICKEL STEEL TUBING. 
Sir,—Can any reader of Taz Encrngerr inform me where it is possible 
to obtain nickel steel tubing, such as is used in the American bicycles ? 
October 15th. B.C, 








CHADOCK’S SLIDING HATCHES. 
Sin,—I shall be much obliged to any reader who will tell me who 
makes the sliding hatches described in Toe Enoineer for September 
17th, or who will put me in commuuication with the inventor. 


Cardiff, October 16th. IyJEns. 





MEETINGS NEXT WEEK. 
Tue Inst TUTION oF Junior Enoingers —Saturday, October 80th, at 
8 pm, visit to the Queen’s-road Station of the Central London Railway 
orks. 
Tue GoLpsmitus’ [nstiruTe Exorygerine Socrety, New Cross, 8.E.— 
Thursday, October 28th, at 7.30 p.m., the Annual Opening Address, by 
Mr. Breen Donkin, M.I.0.E. 








DEATH. 


On the 17th inst., Jouw Epoar Lowe, C.E, of Lesminster House, 
Blackheath Park, and 2, Laurence Pountney-hill, E.C., sged 58. 
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THE RENOVATION OF BOMBAY, 


A very important movement is on foot in Bombay, 
promoted by the present Governor, Lord Sandhurst, for 
expeditiously carrying out the improvement of the City. 
This conception is the outcome of the plague originally ; 
but the scheme has received a fresh impetus through 
the recent recrudescence of the dreaded epidemic. It 
is well known that for many years past the Island 
of Bombay has been embellished by the construc- 
tion of numerous fine architectural buildings, the 
designs of the late Sir Gilbert Scott, Mr. Stephens, 
and other eminent architects; but these improve- 
ments have served chiefly «esthetic and administrative 
purposes, and were mostly confined to the open parts 
of the island, whereas the movement now inaugurated 
has for its aim humanitarian objects and sanitary 
requirements, in the opening up of the overcrowded areas 
by the practical rebuilding of the native town, the removal 
of slums, and the provision of additional spaces for build- 
ing purposes. This scheme was foreshadowed in Lord 
Sandhurst’s reply to a deputation from the Bombay 
Chamber of Commerce, in February last, representing the 
urgent necessity for extensive sanitary measures in con- 
nection with the plague epidemic, and his Government has 
now formulated proposals for giving practical effect to the 
idea. In this the assistance of officers of special and 
local experience has been obtained, and their services 
largely availed of in working out the scheme which 
the Government has laid before the public in a letter to 
the Municipal Corporation, dated the 29th ultimo. The 
scheme is a bold and comprehensive one, providing for 
the re-housing of the working classes of a city with a 
population of 800,000, in healthy tenements at low rates 
of rent; the construction of new streets and the acquisi- 
tion of frontages thereon for the erection of improved 
dwellings; the levelling up of low-lying areas; the 
improvement of existing insanitary habitations, and the 
reclamation from the sea of foreshores at Colaba and 
Walkeshwas, thereby obtaining 14 million acres to be 
used for the construction thereon cf residences of a 
superior class, for which sites are in great demand. This 
comprehensive programme runs into the formidable 
expenditure of at least 5 crores of rupees, or £5,000,000, of 
which the housing of the poorer classes will take 83 lakhs; 
the opening out and acquiring frontages for new streets, 
2 crores and 70 lakhs; levelling and laying out vacant 
lands, 17 lakhs; and the reclamations, 1 crore and 
25 lakhs. The expenditure will not be incurred all at 
once, and revenue may be expected within about three 
years. - 

It is clear that in the circumstances of the case action 
must be prompt, and consequently the Bombay Govern- 
ment desire that the question be dealt with in a Bill by 
the Legislative Council before the year is out. The 
Government, in desiring the opinion of the Bombay 
Corporation on the outlines of the scheme, point out that 
the work will be quite beyond the present financial means 
of the Corporation. The_balance of their borrowing 
powers is almost exhausted, and will suffice to little more 
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than meet the expenditure necessary for their extensive 
and essential sewerage and drainage schemes, and the 





obligatory requirements for the extensions of their water 
supply, and other charges incidental to the sound 
municipal administration of a large city. Besides all this 
there is still the heavy responsibility of stamping out the 
embers of the plague, of the resuscitation of which we have 
fresh evidence by the latest accounts. A new organisa- 
tion is therefore reqnisite, and while the Governor 
recognises the success of the Municipal Administration of 
Bombay hitherto as exemplified in the magnificent record 
of markets, water supply, and drainage, yet he is of opinion 
that. a scheme of the character now in contemplation, 
requiring persistent and long-sustained effort on system- 
atic lines, involving so many and varied purposes, with 
the prospect of an almost infinite variety of questions 
both in management and execution, and in which a large 
proprietary interest of Government will be involved, is 
essentially one that should be entrusted to a small 
administrative body, with special powers to raise fands, 
acquire property, and execute works. 

The proposal that commends itself is to constitute a 
board of trustees on which the Corporation shall he 
strongly represented, and this Trust shall, in constitution 
and powers, closely follow the lines on which the Bombay 
Port Trust has been formed, and which, in its existence 
of twenty years, has successfully administered the sea- 
borne trade of the city, as well as reclamations valued at 
two crores of rupees. In its practical working it has 
earned cordial approbation, official and public, and there 
is a general feeling of confidence in the results of this 
form of administration. Nor is the idea a new one, for 
on the same lines we have the successful precedent of 
the City of Glasgow Improvement Trust, constituted for 
similar purposes some thirty years ago. 

The Glasgow Trust, at an expenditure of three millions 
of English money, has reduced the municipal assessment 
from sixpence to one farthing in the pound, the revenue 
derived from the improvements meeting nearly the cost 
of the civil administration, and transforming Glasgow 
into a model city. Government, on their part, will vest 
for a long term nearly the whole of its vacant land in the 
control of the Trust, who shall administer the properties 
for the benefit of the ratepayers at a nominal rent charge, 
which will accrue only after the lapse of ten years—this 
land is valued at one crore—also municipal land valued 
at 28 lakhs will be similarly vested. The utilisation of 
these lands for building purposes will produce a revenue, 
which will be used to ease the financial burden involved 
in the renovation of the city. The Trust shall enjoy the 
rents from reclamation areas free for twenty years, and 
afterwards at a low rate of interest on the market value, 
less cost of reclamation. 

The Government letter does not say by whom the 
scheme was worked out, but we understand thatthe 
able and experienced chairman cf the Port Trust is 
chiefly responsible for its provisions. However, the 
Governor in Council expresses himself satisfied as to 
the soundness of the scheme, and regards it as the only 
effectual means of securing the improvement of insanitary 
areas and of providing for the necessary expansion of the 
city in an adequate and satisfactory manner; and in 
this assurance we place every confidence. 


POWDER PRESSURES. 


It is a somewhat remarkable reflection that in spite of 
the great advances which recent years have seen in the 
construction of ordnance, no attempt has been made in 
any nation to deal with a higher initial powder pressure. 
And yet the reasons which dictated the force of explo- 
sion which might be safely withstood some twenty-five 
years ago have long been nullified, whilst the advan- 
tages which would be gained by the use of a higher 
pressure become more obvious with every new gun that 
is designed. We believe the matter is one which has at 
any rate been brought before the Ordnance Committee, 
and we cannot suppose for a moment that they under- 
value the importance of so doing. Mr. Longridge stated 
the facts clearly and justly two years ago. That the era 
of ordnance, which he foreshadowed in his brief treatise, 
will one day be realised, is believed by many. If the 
subject with which he dealt had been of a less specialised 
nature more would certainly have been heard of it ; those 
who are not intimately acquainted with the theory and 
art of gun construction are unwilling to touch the subject 
at all. It is, therefore, with a little diffidence that we 
again pass in review the reasons in favour of higher 
pressures, and attempt to show that the obstacles which 
at present bar their use are in no degree insurmountable. 
Be it understood in the first place, however, that we do 
not urge a sudden advance to the distance Mr. Long- 
ridge indicated. . We would be satisfied to see a careful 
advance by a ton at a time, so that by the observance 
of due caution no accident should occur to cause 
misgivings and check progress. The maximum pressure 
at present generally employed, at any rate in large 
guns, is 17 tons. It has oscillated between this 
and 15 tons for a great many years, as long cer- 
tainly as the steel gun has been in use. Under this 
pressure the innermost barrel of the 12in. gun, for 
example, is still in a state of minus tension. That is to 
say, it is so compressed initially by the layers of wire 
lapped round it that it would take over 17 tons per square 
inch to convert that compression into tension. That 
fact is, of course, just as it should be. We do not wish 
to see the factor of safety of a great gun reduced to any 
great extent. In dealing with huge forces it is always 
advisable to keep well on the safe side. Furthermore, 
the piece is rendered more fit for active service, as if a 
mishap should occur by which the integrity of the inner 
barrel was destroyed, the piece, assuming other con- 
ditions unaltered, might be still fired with reduced 
charges. It has, however, been abundantly shown that 
with modern methods and ma‘erial a gun with a factor of 
safety almost as large as that at present insisted on can be 
made to support pressures of at least 20 tons to 22 tons per 
square inch, and very much higher might be used by 
slightly reducing the factor. We need not go over these 





again. They have been accepted by the highest authori- 
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ties as facts; that is enough for our purpose. There 
are, however, two grave objections to increased pressure. 
The first is the difficulty of efficiently closing the breech ; 
the second, the increased scoring that results from the 
use of very high pressures and velocities. As regards 
the first, strength is out of the question; there. is no 
difficulty whatever in making the breech apparatus strong 
enough. But it is exceedingly difficult to keep it tight, 
and the lock, the firing apparatus, suffers considerably. 
This, however, as we have shown on a former occasion, 
does not seem to us an insurmountable difficulty. In 
the first place, it does not apply at all in the case of guns 
in which brass cartridge cases are used, as the case itself 
as used at present effectively protects the gear, or could 
be made to do so by slight modifications. The largest 
piece to which brass cases have at present been applied 
is an 8in., and it has been found inconvenient on account 
of the great weight to be handled; the 6in. is therefore 
the largest size in use, and in these guns 20 tons pressure 
has been occasionally employed. In larger guns the de 
Bange obturator is fitted. Byits use the lock is largely ex- 
posed to the blast of the powder gas, and it isin its present 
form evidently unsuited to higher pressures. The combina- 
tion of a de Bange obturator with a brass cartridge base 
might, we believe, be used. If we recollect rightly, suc- 
cessful experiments have been made in this direction by 
Sir W. Armstrong, Whitworth, and Co. It is probable, 
too, that if attention was directed to the matter an 
efficient self-closing vent could be devised. “It is a 
reechanical problem of no great difficulty,” wrote Long- 
ridge, ‘‘and that it is beyond the mechanical genius of 
the present day to solve it is not to be believed.” 

Tato the question of erosion it is difficult to enter. In 
the first place, erosion as it takes place at present is not 
very fully understood; and in the second, it is only by 
deduction that the inference is drawn that it would 
increase directly as the powder pressure. We do not 
venture to say it would not; but in the absence of actual 
experiment we may be permitted to say that we are not 
sure that it would. Supposing, however, that it did 
increase, what then? The original price of a high press 
gun would be less than the present guns; and the cost of 
repair, that is, re-lining, would also be less. Tor a small 
fraction of the cost of our present 12in. guns they can, 
when erosion has rendered them useless, be made as good 
as new. The actual fraction for re-lining throughout is 
about ;); of their original price, and about half that for a 
shortliner. With the shorter piece, which increased pres- 
sure would render practicable, half-lining might be done 
at a slight cost ; even whole-lining would mean not 
much more than the present half-lining. Erosion need 
not, therefore, be very seriously considered in the case 
of new high-pressure guns. 

A point, however, which is worthy of the closest con- 
sideration is what increase of the pressure at present em- 
ployed could be used in existing guns. It must be remem- 
bered that foreign nations have asarule adopted gunsseveral 
calibres longer than most English guns. They have con- 
sequently a greater initial velocity and a longer effective 
range. By a slight modification most of our guns could 
be made to give, in spite of their shortness, the same 
velocity. The increase of pressure involved would only 
be a matter of, perhaps, one to two tons to give us, as 
we ought to have, the advantage. Would it not be well 
if experiments were conducted fully to test the pressure- 
withstanding power of, say, the 6in. Mk. II. wire guns, 
and even at the sacrifice of a little of the factor of safety, 
to so modify them as to give a velocity about equal to 
that of the greatest attained by any foreign nation ? 


TRAIN RESISTANCE, 


THE question of train resistance seems to possess 
never-ending freshness. Someone is always ready to 
discuss it. Nor is this remarkable when we consider 
the magnitude of the issues involved and the importance 
of the subject. Not long ago we published a letter from 
a correspondent who disputes the soundness of the theory 
that a train in motion is virtually running up hill con- 
tinually, because of the yielding of the rails under the tread 
of the engine; and this week we publish an interesting 
letter from another correspondent, who compares the state- 
ments of three authorities, and arrives at a conclusion by 
averaging their propositions. Now, it is a noteworthy 
fact that it is very difficult to reconcile the results of 
tractometer experiments with the daily performance of loco- 
motives on ourrailways. It seems to be taken for granted 
that if we select the figures obtained for certain speeds, 
we can construct a curve which will give the resistance 
at various other speeds. We remember hearing some 
years ago, a very amusing speech made by an Irish 
professor, in which he described the way in which the 
meteorological authorities prepared their prophecies. 
He explained “that the course of a storm curve was 
readily traced across the continent of America on the 
map, but when it reached the Atlantic seaboard trouble 
began, which was got over by sending for the best free-hand 
man in the office in New York, who took a pencil, drew 
it through the various observation points on the map, 
and then continued it, with a graceful sweep of his elbow, 
across the ocean. It depended on the result of the 
sweep whether the storm touched Ireland, or France, or 
Scotland.” In much the same way it appears that other 
curves are too often prepared, which are quite misleading, 
and this seems to be peculiarly the case as regards train 
resistance. 

It was for many years taken as literally true that the 
resistance of a train must augment in rapid ratio with the 
speed. Thus, for example, D. K. Clark gave, for the total 


resistance of engine and train, R = 8 + aa _c Here we 
have the resistance assumed to augment in direct relation 
with the square of the speed. Thus at 30 miles an hour 
the resistance would be about 13°26 lb. per ton, while at 
60 miles an hour it would be 291b. perton. A train with 
a total weight of 300 tons, running at the former velocity, 
would consume 318-horse power, and at the greater speed 


1390-horse power. It is, however, quite certain that no 
such power as that last named is required. Theresistance 
augments, if it augments at all, in some much less rapid 
ratio than the square of the velocity. Indeed, we think 
that there is excellent reason for holding that the rate 
of augmentation, especially for the higher speeds, is very 
slow. Nor is this inconsistent with either theory or 
practice. It is known that with admirably lubricated 
axles, such as are always found on railways, the resist- 
ance due to journal friction is practically constant for all 
speeds. Ithas been abundantly proved in the same way 
that rolling friction is constant on a gocd rail. The only 
resistances that can augment with the speeds are, firstly, 
those due to the air, and, secondly, those due to shocks and 
the lurching of the coaches from side to side. It is 
possible—though, we think, unlikely—that a yielding road 
will offer more resistance to high than low speeds, 
because ‘it has not time to resist” the bending effort of 
the insistant load. But to discuss this point would lead 
us into very obscure questions as to the rate at which 
vibration is transmitted through earth; the inertia of 
permanent way; the velocity with which stress can be 
passed through a steel rail ahead of a train; and other 
vain speculations, with which for the present we do not, 
happily, need to trouble ourselves. 

There remains then the resistance of the air, and as to 
what this does or does not amount to, it seems to be im- 
possible to secure any reasonable unanimity of opinion. 
Dr. Lardner’s classical experiments appear to be entirely 
forgotten. Yet they prove in the most.conclusive way 
that head resistance is so slight that it is almost 
negligible, while the resistance due to the volume of the 
train, in a word, to its total displacement, is all im- 
portant. Up to speeds of about forty miles an hour, at 
all events, ‘‘ cut-airs”’ fixed on the front of an engine are 
quite useless. Whether they can or cannot do gocd at 
higher speeds we shall not attempt to say, because we 
have not enough data to enable us to form an opinion of 
value. At the highest speeds attained on our railways, 
the resistance of the air on flat surfaces transverse to the 
rails, such as the end of a carriage, cannot exceed about 
18 lb. per square foot, and is probably very much less. 
Taking the cross section to represent 70 square feet, we 
have a total end long air resistance of 1260 1b., which 
at sixty miles an hour represents under 200-horse 
power, but we have just seen that by Mr. Clark’s formula 
the resistance at that speed of a 300-ton train represents 
nearly 1400-horse power. It is clear, therefore, that 
head resistance may play but an insignificant part in 
running up the total work to be done by the locomotive. 

There is another way of getting at resistance, which, 
although indirect, is fairly satisfactory. We know that 
such a train as that of which we are speaking can be 
hauled on a level road at sixty miles an hour with a con- 
sumption of about 40 Ib. of coal per mile, or in round 
numbers, 2400 lb. per hour. If we say that the loco- 
motive burns 3 lb. per indicated horse-power per hour, 


this gives us — = 800-horse power to overcome all 
resistances, and this agrees fairly well with the results of 
direct experiment. But this does not imply that the 
resistance of the train has augmented rapidly with the 
speed. Admitting,for the sake of argument, that Clark’s 
rule is right as regards the lower velocities, we have, as 
already pointed out, 318 indicated horse-power for a 
speed of thirty miles an hour. Now, keeping the resist- 
ance constant and doubling the speed, we have 636 horse 
power, leaving 164-horse power to represent the augmenta- 
tion due to speed. We often find the fact that in any case 
the power must increase directly as the speed accelerates 
overlooked, and because the power is augmented it is 
assumed that the resistance is augmented also, whereas 
nothing of the kind is necessarily proved. 

One more fact remains to be noticed, and it deserves 
special attention. The tractive effort of a locomotive at 
varying speeds, other things being equal, is measured by 
the resistance of the train and of the engine and 
tender regarded as vehicles, and is accurately represented 
by the average cylinder pressure, after a small deduction 
has been made for the pressure required to overcome 
the friction of the engine, regarded as a machine and not 
asa vehicle. If any of our readers will examine a set of 
indicator cards taken from a locomotive, he will find 
that the average cylinder pressure invariably diminishes 
as the speed increases. We get the large cards first 
during the period of acceleration, afterwards during the 
regular running of the train they invariably become 
smaller as the speed rises. No more direct and absolute 
proof can be given that the tractive effort, and conse- 
quently the resistance, becomes less as the speed 
increases instead of greater. The reduction in diagram 
area is not disputed, because it is practically indis- 
putable; but it is argued that it is due always to the fact 
that the train is running down hill. This means, in other 
words, that high velocities are only to be had when trains 
descend inclines. This brings us face to face with a 
difficulty that it is hard to overcome. Our roads are 
so much up and down that the trains are invari- 
ably going up or down hill. Furthermore, they 
never run for more than a mile or so at the same 
speed, and the consequence is that all attempts to 
calculate the resistance must be troublesome, being 
complicated by the allowances that have to be 
made, now for going down hill, now for going up, and 
so on. As an example, we may cite the tractometer 
diagram given in our impression for May 7th, 1897. But 
we have no reason to modify in any way what we said at 
the time. ‘Asa matter of fact, the draw-bar pull was 
always less the higher the speed. Of course it may be 
urged that the resistance was affected by other causes 
than speed. Be this as it may, the broad fact remains 
shat in a run of over fifteen miles up hill, the faster the 
train went the less was the resistance that the engine 
had to overcome. It is of no use to say that the resist- 
ance really augments with the speed, but that its rise 








is masked by something. What, is not very clear. 
The reply is, that the draw-bar pull is the entity paid 


for by the railway company, and that the tractometg 
shows that the pull, far from augmenting with the speed 
falls off.” : 

We have reason to believe that the theory of augment. 
ing train resistance has its origin in not one, but several 
causes and assumptions. In the first place, it has 
taken for granted that it must require a harder pull to 
at sixty miles an hour than at thirty miles. In the 
second place, this assumption has been apparently justi. 
fied by the certainty that the power expended augments 
with the speed, and the increase of power has been con. 
founded witli increased pull. In the third place, it has 
been assumed that the net power of the locomotive must 
always bear the same proportion to the indicated power 
which is simply begging the question. And, lastly, there 
is reason to believe that although on a first-rate stiff road 
—such as we have in the present day on our great main 
lines—the rolling friction is fairly constant at all speeds 
it is probable that this was not the case with the 
weaker roads of early railway days. And here we may 
reply in a few words to a correspondent who doubts that 
a train loses much by the deflection of the rails, because 
the rising of the rail behind the last pair of wheels aids 
the advance of the train as much as the sinking of the 
rail before the locomotive retards it. This would be true 
if the rail and the rail bed were truly elastic, which they 
are not. 

Finally, we may point out that we have in our impres- 
sion for March 5th in the present year, directed atten- 
tion to the relation between indicator diagrams, speeds, 
and resistances. No one has questioned the accuracy of 
our propositions. Experiments have been made by 
many persons, and yet they are all inconclusive, unsatis. 
factory, and appear to indicate a state of things which 
is incompatible with the daily life of our railways. We 
do not fancy that anything is to be gained by further 
experiments with the tractometer, but we do believe that 
much valuable information might be obtained by regu. 
larly taking diagrams day after day, over a given stretch 
of road, with some particular engine, and drawing a 
comparison between the average cylinder pressure and 
the speed. The one thing to be ascertained would be the 
tractive effort at the rails of the locomotive, which is, of 
course, always in excess of the draw-bar pull. To make 
the inquiry complete, it should be carried out in all 
weathers and with varying loads. The run ought to be 
long enough to give a large number of cards ; such a run, 
for example, as that from Willesden to Rugby, London 
to Grantham, St. Pancras to Leicester, or Paddington 
to Bath. The cost would not be heavy. The calcula- 
tions required would be very simple, and the informa. 
tion obtained would go far to settle the vexed question 
of train resistance once for all. We should know, too, 
what stock ran with the least power—a matter about 
which we are quite in the dark at present. 


40+ 
7eor- 





BRINDISI, 


Ir seems that at last an agitation which may have come 
useful result is being made about the transfer of passengers 
and mails at Brindisi. However, as the question is one that 
has exercised the minds of the authorities, off and on, for 
the past twenty-five years, it would be unsafe to state defi- 
nitely that any active steps will be taken in the near future. 
That something will have to be done, if the competition 
which the rival port of Licata will offer on its completion is 
to be met, is practically certain ; there are therefore grounds 
for believing that one or other of the several projects which 
have been brought forward for reducing the delay at Brindisi 
will ke adopted, and the necessary works commenced next 
year. The condition of matters at present is as follows :— 
The Central Station at Brindisi is situated outside the town 
walls, and about 60ft. above sea level, the railway from 
Bologna entering it by making a sharp turn near the Fon- 
tana Tancredi. From here a branch line descends steeply to 
the Health-office, which is situated about 300 yards away 
from the P. and O. berths. The mails are conveyed from the 
train to the vessels in covered vans. Delay, of course, results, 
and it has been perfectly evident for the last quarter of a cen- 
tury that the railway terminus and the ships’ berths should be 
side by side. There are two obvious ways of accomplishing this. 
Either the train can be brought to the ship, or the ship can 
be brought tothe train. The first would involve the construc- 
tion of a new branch line about one mile and a quarter long, 
which would join the railway at the Fontana Tancredi, and 
entirely avoiding the central station and its delays, would 
run alongside the existing berth. To carry out the second 
scheme a new berth would have to be built at the Health- 
office. The latter plan is favoured by the Minister of Pablic 
Works, the former by the Peninsular and Oriental Company. 
The cost in each case is estimated at about a quarter ofa 
million sterling. But whereas the Schiabiche, or railway 
scheme, could be carried out in certainly less then a year, 
the Health-office project, judging by the time occupied by 
similar work on former occasions, could not be properly executed 
under several years. This, however, is not the only objection. 
The inner harbour, in which the Health-office is situated, is 
entirely unprotected by high lands, and consequently the 
management of large vessels in certain states of the 
weather is by no means easy. The berthing of a P. 
and O. steamer during a south - westerly gale would 
be both dangerous and difficult. Furthermore, the 
steep ascent that the railway makes from here to the 
Central Station is only accomplizhed with difficulty. These 
reasons affect the project from an engineering point of view. 
But as the comfort of the passengers has to be very carefully 
considered, account must be taken of two other reasons anta- 
gonistic to the Health-office scheme. The Health-office is 
situated in the most unhealthy and dirtiest part of the 
harbour. The filth of the town has for many years been 
thrown into the shallow arm precisely where it is proposed 
to cut the new berth. Even if the continuance of objection 
were removed, the bad name which the place now holds 
would in all probability adhere to it. But besides this the 
site is one frequently enveloped in a cloud of coal dust from 
the coaling quays close by. Two facts of this nature would 
be enough to beets the passenger trade. In the face of the 
increasing popula: gas Marseilles, in spite of the slightly 
longer voyage, it is hardly possible to understand how the 
Italian authorities can have for a moment seriously con- 
sidered a project of a nature so suicidal, when a more profit- 





able and easier one is at hand, The matter has not yet been 
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definitely decided, and it is, therefore, not impossible that the | would probably have done. Whatever the circumstances may | case, however, the crystals satisfied all the conditions as 
be which enable an American firm to undersell British makers | to composition and hardness required to establish their 


Gchiabiche scheme may still be adopted. 


FRENCH BATTLESHIP MACHINERY. 


We have evidently not yet heard the last of that un- 
fortunate piston-rod of the Bruix. Itis being seized upon by 
all the critics of the French marine “to point a moral or 
adorn 2 tale,” and the critics are sufficiently numerous in 
all conscience to make their voices heard when the occasion | 
arises. Now that the untechnical writers on the Paris Press | 
have had their say, some of the leading authorities on naval 
matters are discussing the question ; and it is significant of | 
the conditions under which the marine is controlled in France | 
that all their opinions may be summed up in one sentence— 
the necessity of fixing the responsibility for such accidents. 
Vice-Admiral Dupont goes a step further. He not only 
insists upon the responsibility, but also protests against the 
dangerous practice of constantly reducing the weight of the ' 
machinery of battleships. Machinery accidents, he says, are 
common to all the marines, but we hardly like to say that he | 
means what he adds—that they were equally common “ to | 
allages”! Such accidents, he continues, cannot be entirely | 
avoided, but the navy can, at a'l events, profit by them, | 
and by fixing the responsibility reduce the liability to 
machinery derangements in the future. But who is to be | 
held responsible? The engineer who draws the p'ans, or the 
constructor who carries them out? Evidently, eays Vice- 
Admiral Dupont, it is impossible to lay much of the blame 
upon the engineer, because he is often obliged to devisa 
machines that are required to fulfil the most contradictory 
conditions. In the merchant marine, where the machinery 
runs steadily at a uniform speed, it is easy enough to secure 
absolute proportion between the different organs of the 
mechanism, but in the navy he has to take into account the 
violent strains that are put upon the engines, and the vary- 
ing conditions under which they work. Besides, as every- 
thing taken on board is estimated by weight, the engineer 
has to aim at securing the greatest lightness in the machinery, 
and must therefore sacrifice the solidity. Vice-Admiral 
Dupont characterises the campaign in favour of reduced 
tonnage in battleships as dangerous, and as beiog one of the 
prime causes of the present state of things. Ia every single 
type of French battleships, he says, it has been found necessary 
to increase the displacement of every new vessel built, and 
notwithstanding this experience, the authorities sti'l continue 
to specify light machinery in the ships put on the stocks 
The result of this craze for lightness is seen in ths accident 
to the Bruix. In the machinery of this vessel the piston- 
rods of the high and low-pressure cylinders are made hollow 
in order to reduce the weight. This system has ben 
abandoned for horizontal engines because they bent directly 
they became heated, and Vice-Admiral Dapont asks why they 
should be employed for verticakengines. If the rods had 
been solid the accident to the Bruix would not have happened, 
and this authority therefore urges that the French marine 
would gain enormously, and would not be liable to so many 
derangements of machinery, if the engineers were to strive 
after solidity rather than excessive lightness. 








THE PROGRESS OF THE STEEL FRADE. 


AccorpinG to the figures just issued by the British Iron 
Trade Association, the output of steel in Great Britain for 
the first six months of this year was by far the largest on 
record, amounting—ingots, open-hearth, and Bessemer—to 
2,350,927 tons, or at the rate of nearly five million tons per 
annum. Nothing approaching these figures was ever reached 
by the manufactured iron trade even in its palmiest days ; 
nor need the country expect that the total manufactured 
iron output for the current year will reach a quarter of the 
make of steel. Whilst the output of iron is only a fraction 
of what it was, say, twenty years ago, the output of steel is 
probably five times as great as it then was. The credit for 
the enormous steel production which the new figures disclose 
must be given mainly to Scotland, Cleveland, the North-East 
Coast, and South Wales, though the Midlands also are like- 
wise making headway, being by no means content to retain 
practically the monopoly of wrought iron production. Of 
the total steel produced in the kingdom for the six months, 
less than a million tons—or, say, about 40 per cent.—was 
Bessemer, whilst 60 per cent. was open-hearth. In other 
words, the relative positions of the two descriptions of steel 
occupied up to a few years ago have now entirely changed 
Of open-hearth steel alone Scotland produced during the 
first ceix months of this year over 423,000 tons, which is 
nearly four times the annual output of manufactured iron 





ever made in that country. Cleveland has, however, beaten 
even this record with an open-hearth total for the same | 
period {of 459,000 tons. Staffordshire’s open-hearth steel | 
production was 92,000 tons; but then, of course, her manv- | 
factured iron output is vastly greater than any of the other | 
districts. Improved engineering arrangements have had | 
much to do with the extension of the open-hearth industry. | 
Not only have the engineering as well as the shipbuilding | 
trades used this material increasingly, but engineering | 
advances have greatly improved the mechanical appliances 
of the steelmaster, many furnaces now being from forty to 
fifty tons, as against an average of ten tons some years | 
back ; whilst our shipbuilders, instead of having to pay £10 
to £12 a ton for ship plates, can get them at half that price, 
for open-hearth ingots may now, it is understood, be pro- 
duced in some cases at a labour cost of only 5s. to 63. per 
ton; whilst ship plates manufactured from the pig cost in 
labour, in some cases, not more than 25s. per ton—so 
Steatly has machinery taken the place of manual aid. 


AMERICAN PIPES FOR GLASGOW. 


Iv the letter from our Wolverhampton correspondent lact 
Week was a report that the Corporation of Glasgow had just 
accepted a Philadelphian tender for a supply of gas pipes, 
Whereby a saving of £1 a ton over the lowest British prices wes 
efiected. The statement was published with some reserve, 
= we have since ascertained the facts to bo as follows :— 
i @ Corporation has not purchased a large quantity of 
Wa can-made pipes, but it has ordered from Messrs. R. D. 

ood and Co., of Philadelphia, a certain quantity a3 a 
Sample, For small sizes of pipes, Messrs. Wood and Co.’s 
pee is a few shillings per ton higher than the quotations of 
ocal firms, but for the larger sizas they tender at about 20s, | 
open lower. The contract has besn given, wa are pleassd 
WI ear, after careful consideration to Messrs. Shaw and 
bed anes, of Maryhill. Thesame American firm also tendered | 
we ay, for the supply of 1000 tons of pipes to the Edinburgh | 
=. istrict Water Trust. Their price was £500 lower than 
Z § British tender, but the Committee being pressed for time 

ere unable to accept it as, it was pointed out, they otherwise 


at their own doors, there can be no doubt that foreign com- 
stition is not quite ths “ bogey’ that some would have us 
lieve. 


GERMAN TIN-PLATE TRADE. 


WE note with considerable satisfaction that the importa- 
tion of tin-plate from England into Germany increa 
considerably last year, and this in spite of the efforts of the 
German manufacturers to obtain all the home trade. The 
fact is due in a measure to the inability of the German makers 
to meet the demand, but more largely to the superior quality of 
the Koglish manufacture, as maugre the technical education 
of the former, our tinning is better than theirs. It is more the 
pity, therefore, that heavy restrictions bamper the importation 
of tin-plate into Germany, as, ifit could be delivered duty free 
into some German port, there is no question that much 
benefit to our trade would result. This is hardly possible of 
accomplishment, but our makers have it in their hands, at 
any rate, to imitate the “‘German form,” and so retain and 
extend as far as possible the slight advantage which the past 
year has given them. 











LITERATURE. 
Le Four Electrique. Par M. Henri Morssan. Large 8vo., 
pp. 385. Paris: G. Steinheil. 1897. 


Tuis volume contains a systematically arranged 
description of the work done by the author during the 
past five years in the study of chemical reactions at 
extremely high temperatures, such as can only be 
obtained in the electric arc. The results obtained by 
this very potent agent of research have been as numerous 
as they are remarkable, more than sixty communications 
having been made by the author to the French Academy 
of Sciences in the period 1892—96; and although these 
have become widely known through their publication in 
the Comptes Rendus, a complete account was necessary 
in order to realise the success that has been attained in a 
comparatively short time with this new method of 
investigation, and this want is very fully supplied in the 
volume which M. Moissan has produced at the request 
of his friend the publisher. 

The first of the four sections into which the work is 
divided describes the different kinds of electric furnace 
used in the experiments. In the simplest form it con- 
sists of a block of caustic lime with a cylindrical cavity 
about 4in. deep, covered by a domed lid of the same 
material, the carbon electrodes being introduced through 
grooves in the sides. The substance to be treated is 
placed in the cavity of the lower block either directly or 
enclosed in a carbon crucible, and receiving the heat 
radiated from the arc filling the desired space above it. 
With a current of 35 to 40 ampéres and 50 volts, as 
produced by a 4-horse power gas engine as originally used, 
lime can be melted and volatilised in a very few minutes, 
and in the presence of carbon, calcium is reduced and 
unites with carbon to form a carbide, which is as liquid as 
water at the temperature of the furnace. The inconveni- 
ence due to this reaction, which is much more marked 
with currents of greater intensity, has been overcome by 
lining the furnace with plates of caustic magnesia and 
carbon; magnesia being the cnly metallic oxide that is 
not reducible by carbon in the arc, although it may easily 
be volatilised. For large experiments limestone is found 
to be more convenient than lime as a furnace material, and 
this is generally used, except where it is desired to avoid 
the presence of carbonic oxide in the heated space. For 
large experiments a carbon tube placed at right angles to 
line of the arc is used, and this, when inclined at 30 deg. 
to the horizontal line, is rendered continuous in action. 
With the latter arrangements from 4 lb. to 51b. weight of 
chromium can be reduced and melted in about an hour, 
and with the multiple arc furnace, where a second arc is 
used to keep the metal reduced by the first one, liquid, 
22 lb. of the same metal and 25 1b. of molybdenum have 
been melted in an operation. For these purposes, how- 
ever, much more powerful means must be employed. 
lor instance, 400 ampéres at 70 volts are insufficient to 
reduce vanadic acid with carbon, but with 1000 ampéres 
at the same tension several ounces of the metal may be 
obtained in a few minutes. For several years the work 
was carried on with an Edison dynamo of 44 ampéres 
and 80 volts, representing about 45-horse power, but by 
the co-operation of the directors of the public lighting 
stations in Paris special experiments have been made 
with currents utilising from 150 to 300-horse power. 

In the second chapter which to a large number of 
readers is likely to be the most interesting part of the 
book, the physical and chemical constitution of the 
different varieties of carbon, and the methods whereby 
the amorphous kind may be transformed into one or 
other of the crystalline varieties, are treated at length. 
Without entering into the subject in much greater detail 


than is possible here, we are unable to notice the line of 


argument and research that has led the author to the 
discovery of the method of producing the diamond form 
of carbon artificially. It must, therefore, be sufficient to 
to say that by no method of heating alone, can lamp- 
black or charcoal be transformed into anything but 
graphite; as although it may readily be volatilised, the 
vapour condenses in the graphitic form without passing 
through the fluid state, carbon, in this respect resembling 
arsenic, which can only be melted under pressure in its 
own vapour. M. Moissan has, however, found a means 
of subjecting liquid carbon to intense local pressure by 
dissolving it in cast iron at the extreme temperature of 
the electric furnace, and suddenly chilling the crucible 
containing the intensely heated metal in water to form 
an outer solid crust whose pressure upon the liquid 
interior induces the separation of crystalline carbon in 
the form of diamond, both in the black and translucent 
form. The proportion of these substances obtained is 
exceedingly small, and their separation from the graphite 
and other substances with which they are associated 
necessitates long and tedious manipulations. In every 





identity with diamonds, and many of the natural defects 
observed on the larger scale with the native mineral are 
accurately reproduced. 

The subject of the third chapter is the preparation of 
the more refractory metallic elements from their oxides, 


sed | including chromium, manganese, molybdenum, tungsten, 


uranium, vanadium, and zirconium, as well as titanium, 
silicon, and aluminium. Most of these metals can be 
reduced with carbon, and combine with excess of the 
reducing agent to form compounds similar to cast iron, 
which can then be decarburised by heating with their 
oxides in the same manner as pure iron is obtained; but 
with the more refractory elements, such as titanium and 
zirconium, if is difficult to remove the whole of the 
carbon by this method. Titanium is the most 
refractory substance hitherto met with in these 
researches; it can only be reduced at a temperature 
above that necessary for the dissociation of the nitride 
by means of the are produced by an engine of 100-horse 


power. 

The fourth and final chapter contains the results of 
investigations into the formation of carbides, borides, and 
silicides—among the most interesting of these being the 
carbides of the alkaline and earthy metals, all of which are 
decomposed by cold water, with the production of 
hydrogen and carbon compounds, and the oxide of the 
metal. These products vary with the different metals, 
being acetylene in the case of calcium carbide, mixed 
acetylene, ethylene, and methane, with cerum carbide, 
besides some condensible hydrocarbon, but while uranium 
carbide when treated with water gives off about one-third 
of the carbon as marsh gas, while the remainder appears 
as a mixture of liquid and solid hydrocarbons and 
bituminous substances. These reactions are very 
remarkable in their bearing u the chemistry of the 
earlier stages of the earth’s history, when metallic 
carbides may have existed in quantity at the high 
temperature then prevailing, a condition which the author 
thinks may still prevail in the stars. These experiments 
have evidently an important bearing upon the probable 
origin of bituminous and other carbonaceous substances, 
at any rate in the older rocks, before the agency of 
organised bodies could have come into operation. 

Besides the points that we have briefly noticed in the 
preceding paragraphs, there is so much interesting matter 
in this volume that we can only recommend our readers 
to obtain it and study it for themselves, and we hope 
that those who may not be able to use the original may 
soon be provided with an English version. 


Abridgments of Specifications: Class 122, Steam Engines, in- 
cluding Details Common to Fluid-pressure Engines gener- 
ally. Period 1884-88. Published at the Patent-office. 


Two or three weeks ago a letter appeared in our corre- 
spondence columns in which the writer alluded to the 
desirability of having an unbiassed patent searcher, who 
could put an inventor at once on the track of all inven- 
tions which bore a resemblance to his own. The Patent- 
office has recently published the first of a new series of 
patent specification abridgments, which would probably 
meet nearly all such requirements. This is the third 
set of volumes of the series. The A series, published 
many years ago, comprised 103 volumes, each volume 
including all patents coming under some particular head ; 
it covered the pericd 1617 to 1876. In the B series, 
published some years later, there were 146 volumes, 
which were illustrated, a great advantage over the 
former series, and a number of supernumerary unillus- 
trated volumes. The present series extends from 1884 
to 1888, taking up from the point where the former left 
off, and includes 146 illustrated volumes, the subdivision 
being the same as the B series. We have been sent the 
volume representing Class 122, steam engines. The 
arrangement is admirable, and with the two indices, one 
of names and the other of subjects, it is easy to trace a 
patent by a known inventor or to find a series of inven- 
tions unknown. Next year it is hoped that series D will 
be published, and F is well under way. 
SHORT NOTICE. 

The Commercial Uses of Coal Gas.—By Thos. Fletcher, F.C.S, 
Warrington, Manchester, and London: Fletcher, Russell,and Co., 
Ltd.—Mr. Fletcher’s notes on the use of gas are invaluable, The 
little volume before us contains a quantity of information which 
could only be obtained elsewhere by painful search, if at all. We 
advise everyone, professional and amateur, who is interested in 
the use of gas heating for any purposes to peruse it carefully. 
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At the last monthly meeting of the Middlesbrough 
Council, on the 12th inst., an electric lighting scheme estimatei 
to cost £25,000 was passed, and also a drainage scheme, which 
will cost £10,000, 
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THE MUCHKUNDI DAM 











THE MUCHKUNDI DAM. 





A CONCRETE dam-—-one of the earliest of the class con- 
structed in India—exists at an out-of-the-way village called 
Muchkundi, situated in the Bejapur collectorate of the 
Bombay Presidency. The dam forms an irrigation reservoir 


intended to store up the water of the valley for distribution | 
The original intention of the | 


in the plains at a lower level. 
work was for the employment of famine labour in the 
scarcity of 1876, and consequently it was designed and com- 


menced as an earthwork, but before it had advanced beyond | 


the stage of the foundation trench the crisis of the famine 


had passed away, and the project was temporarily shelved. | 


Later on, while the attention of the Government was turned 
towards the prosecution of irrigation works, the site for a 
masonry work in the rocky gorge, close below the original 
position of the earthwork, recommended itself to the irri- 
gation department, and a concrete dam, curved in plan, was 
designed to close the river. 

The cross section of the wall is given in Fig. 1, which 


shows the calculated position of the line of resistance, and | 


Fig.i 
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the pressures on the masonry when the reservoir is both full | 
andempty. It is to be noted that the design is a bold one, | 
as the line of resistance when the water is at its highest 
level passes somewhat outside the middle third of the section 
for the greater part of the height, but there is little risk in 
this, as the pressures are kept very low, and the work is a 
small one, situated where there is little danger of loss of life 
in case of failure. The wall is a fair example of what may | 


| him—to be present at the test, 
| the appe 


be done with the material”used, which is concrete of good 
hydraulic lime, faced on both the up and down-stream sides 
with stone masonry. The concrete weighed 142 lb. per cubic 
foot, and was of ordinary proportions. The water was 
supposed to rise to the top of the wall, but not necessarily to 


flow over it, as a waste weir, 500ft. long, was designed to | 


pass, by an excavated channel, the flood waters through a 
saddle in the hills a long way to the right of the work as 
soon as the water level rose within 5:7ft. of the top of the dam. 


The estimated discharge of this channel is 16,600 cubic | 


feet per second, equal to a run off of lin. per hour from the 
catchment. The catchment basin is flat, the stream bed 
having a fall of only 17‘1ft. per mile. Its area is twenty-six 
square miles, from which a quarter of the rainfall of 23-5in. 


per annum has been calculated to run off. The length of | 


the dam on top is 421ft., and, as will be seen in the section, 
it has a top thickness of only 6ft. When full the water contour 
covers an area of 1058 acres, and the reservoir will have a 


total capacity of 757} million cubic feet, of which 507 millions | 


will be available for irrigation, allowing a depth of 6ft., 
representing 127? cubic feet, for the loss by evaporation. 
The irrigation outlets consist of three circular sluice valves 
of 12in. diameter, capable of discharging 55°38 cubic feet 
per second under the maximum head of 24-3ft. The area 


of country under command of the channel leading from the | 
sluices is 14,400 acres, of which about 11,000 would be irrigable. | 
The cost of the work was 75,691 rupees, of which the dam | 


and outlet amounted to 57,000 rupees. Judging by the 


comparative value of the water impounded, which was at | 


the low rate of 98 rupees per million cubic feet, the work 
is one of highly economic value, and has been cheaply 
executed. 

Photographs taken soon after the dam was completed in 
1882 give a good idea of the work. The bird’s-eye view shows 


| the site at the quartz dyke, which runs through the meta- | 


morphic rocks, forming the range of hills through which the 
stream has forced its way. 


water already being backed up; the circle on the left bank 


is the remains of one of the native mortar mills used for the | 
work, while up the hill facing is one of the little temples | 


often found at critical points in the topographical features of 
the country. 

The work was designed by Mr. R. B. Joyner, C.E., then 
the executive engineer of the district, and carried out under 
his supervision and that of Mr. F. Dawson, C.E., his 
assistant. 








EXPLOSIVES IN COAL MINES ORDER, 1897. 





1. ARRANGEMENTS have now been completed for testing explosives, | 


at the Home-office Testing Station, Royal Arsenal, Woolwich, 
with a view to their being admitted to the list of permitted 
explosives which it is proposed to substitute for the list contained 
in the schedule to the above Order. 


and pay the fee accordingly. 

2, Any person wishing to have an explosive tested must fill 
in an application form and forward it, together with a fee 
of £25, to the Under-Secretary of State, Home-office, Whitehall, 


8.W. 

8. Instructions will then be given as to the samples to be sent 
for testing. 

4 The samples will be tested in the Order, so far as practicable, 
in which they are received ; and notice of the day and hour of the 
test will be sent to the applicant, who on prior application, receive 


| @ permit authorising him—by or with a representative named by 
The test will be as described in | 


ndix, 
All explosives which pass the test will be put on the permitted 


5 


In the foreground is seen the | 


The explosives on the per- | 
| mitted list at present in force will have to be submitted to the test | 





list, but in the event of an explosive failing to pass the test, it will 
be open to the applicant to apply for a farther trial, for which a 
further fee must = paid of £15. 

6. In this further trial the Secretary of State reserves a right to 
make any variation in the conditions of the test which may appear 
to him to be necessary to meet any special circumstances, 

7. The permitted list is liable to revision from time to time, and 
explosives on the pormitted list will be liable to occasional 
re-testing. 

8. Applications from manufacturers, importers, mine owners, 
miners, and others interested, will be entertained for the re-testiog 
| of explosives on ment of a fee of £2 for a minimum of ten 
shots. Additional shots to be paid for pro rata. 

9. If at any time an explosive is found in practical use to have 
caused explosions, or on examination or re-testing to be of bad 
manufacture or otherwiss likely to be dangerous, the Secretary of 
State reserves to himself the right, after such special inquiry as he 
may direct, of removing the explosive from the permitted list or 
of prohibiting its use when e by a particular manufacturer. 

10. Facilities will be given for samples to be tested for experi- 
mental purposes in connection with the working out of new 
| explosives for use in coal mines, on payment of fees to be deter- 
mined in each case ; but no explosive will be received for firing, 
even experimentally, which has not previously been placed on the 
list of authorised explosives issued by the Home-office, 


Tue TEstT. 


1, No explosive shal! be submitted for testing until it has been 
admitted to the Home-office list of authorised explosives, 

2. The test will be carried out for each explosive with the size of 
detonator * recommended by the manufacturer or person submit- 
ting the explosive, and every shot will be fired electrically. 

3. All charges to be stemmed with Qin. of dry clay well rammed. 

4, Each shot to be fired in the case or wrapper* in which it is 
proposed to be employed in actual use. 

5. Each shot to be fired into a highly explosive mixture of coal- 
gas and air, the gas being supplied from the Royal Arsenal Gas 
Work. 

6. The charges of explosives to be fired will be determined as 
| follows :—(a) In the case of explosives intended to be fired by 
detonator, and commonly called ‘‘high explosives,” the charge will 
be taken as the equivalent of 20z, of dynamite No. 1, containing 
75 per cent. of nitro-glycerine, as determined by the enlargement 
obtained on firing the same in a lead cylinder tamped with looee 
sand.t (b) In the case of gunpowder or any explosive not 
| intended to be fired by a detonator, the charge will be taken as 

the equivalent of 6 oz. of R.F G.? gunpowder, as determined by the 
enlargement obtained on firing the same in a lead cylinder tamped 
with loose sand and heavily weighted above with a mass of metal. 
7. Each explosive to be subject to the following test:—A 
number of shots shall be tried not exceeding forty. If in the first 
| twenty no failure cccurs, or in the first thirty only one failure, or 
|in forty only two failures, it will be passed. A shot will be 
regarded as a failare if (1) it ignites the gaseous mixture, or (2) it 
leaves an appreciable amount of the charge unexploded. A shot 
may be repeated at the discretion of the officer in charge of the 
| testiog, if in his opinion there is reasonable ground to believe that 
a failure was due to any cause unconnected with the explotive. 








| YORKSHIRE COLLEGE ENGINEERING SocteTy.—The report of the 

| eleventh session of the Yorkshire College Engineering Society 18 to 

| hand, and shows that good work was done last year. The syllabus 
for the session, which opened on Monday last with an address by 
Mr. J. H. Wicksteed on double-cutting planing machines, promises 
well. A number of excellent papers by well-known engineers 
have been secured. 


* In the event of the explosive passing the test, it will be permitted 
for use only with the detonator or detonators, and in the case or wrappe! 
with or in which it has been tested. No alteration in the detonator or 

| case can be made without the special sanction of the Secretary of State. 

+ In cases where an explosive differs much in power from dynamite, 

| the charge fired in the lead cylinder will be varied so as to give au 

| enlargement approximating to that given by dynamite. 
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MES3R3. HARLAND AND WOLFF, BELFAST, BUILDERS 


THE WHITE STAR CARGO SHIP CYMRIC 
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Tue Exomeer 


WHITE STAR LINER CYMRIC. 


Tue latest addition to the famous White Star fleet was 
successfully launched from the yard of Messrs. Harland 
and Wolff on Tuesday, the 12th inst. She was named the 
Cymric, and has a gross tonnage of 12,300 tons, with a dis- 
placement of 23,000 tons, and is the thirty-sixth vessel con- 
structed by her builders for the White Star line, and is by 
far the largest cargo-carrying steamer afloat. We have 
already given her dimensions, but it is worth while to repro- 
duce them here :—Length, 600ft.; breadth, 64ft.; depth, 42ft. 
She is provided with twin screws, driven by two sets of quad- 
ruple engines of her builders’ design, supplied with steam at 
a working pressure of 200 lb. per square inch. 

In addition to her enormous stowing capacity for cargo 
and dead meat, she will be fitted to carry at least 830 head 
of cattle on her upper and middle decks. She will also have 
permanent stalls, with all the latest-improvements, for a 
- number of horses on the upper deck. She will be fitted 
with complete installations of electric and refrigerating plant, 
besides all the latest devices for the handling of cargo. 

Our engraving shows her just as she commenced to move 
down the ways, and gives a very fair idea of the big ship’s 
appearance and size—the largest vessel, it is said, now 
afloat. A sister ship is to follow in a few wecks. 

A glimpse of the stern post of the Oceanic can be had just 
beyond the stern of Cymric. It is a steel casting of over 
37 tons weight; the “‘ spectacle frame” —a separate casting— 
weighs another 37 tons. 








THE STRIKE AND LOCK-OUT. 


Tue only novel feature in the war is the revolt of the | 
London boilermakers against Mr. Knight and the executive 
of their union. It is not very easy for outsiders to ascertain 
what the merits of the quarrel are, and it is tolerably certain 
that they are not understood by the majority of the strikers. 
As faras we can see the facts are as follows :—In 1892 a 
settlement was reached between the London firms and the 
boilermakers to the effect that men employed on repair jobs 
should only work for eight hours per 4 and be paid for 
nine hours, the pay for the ninth hour being regarded as 
“walking money.” That is to say, it was an allowance for 
the time spent, or supposed to be spent, by the men in going 
from their homes to the particular dock in which the 
steamer under repair lay. This agreement about 1000 men 
have repudiated, and they have refused to obey Mr. Knight's | 
orders and remain at work. Mr. Knight replies that if they 
do not go to work, they will not only get no strike pay, but 
will be fined, and, if still contumacious, will be expelled from 
the union, A deputation has started from London to New- 
castle to interview Mr. Knight. 

We hear that considerable sums arrive from abroad to aid | 
the men. This is good policy on the part of Germany and | 
Belgium atall events, The Peninsular and Oriental Company 
1s sending its steamers for repair to Antwerp. The best thing 
the German and Belgian Governments could do would be to | 
find some £30,000 a week for the Amalgamated Engineers, so 
as to prolong the strike and draw more work into continental 
ports. As for Mr. Burns and Mr. Barnes, they are rapidly 

coming impossible. Indeed, the former seems to be losing 
his head, and believes that he knows exactly what takes 
Place at Cabinet Councils. 

Well-meaning amateurs continue to suggest arbitration. 
They fail to understand the situation. here is no case 
about which to arbitrate. The capitalist says that he must 
have control of his works, and that the demands of Mr. 
John Burns, Mr. Barnes, and other labour leaders are incom- 
patible with this, 


could settle such a question? We might as well attempt to 
settle by arbitration whether a capitalist should or should 
not be compelled to invest in South African mines. 

An adjourned meeting between representatives of the 
Employers’ Federation and the Agricultural Engineers was 
held on Wednesday at the Westminster Palace Hotel, under 
the presidency of Mr. Eddison, of Messrs. Fowler and Co., 
Leeds. The object of the gathering, it is understood, was to 
induce the “ agricultural ” engineer to take action with the 
masters who have been hitherto directly connected with the 
dispute, but the deliberations did not result in any definite 
decision. Colonel Dyer was present, and, according to a 
News Agency, during the day matters were under considera- 
tion of the very gravest importance. Such topics, for 
instance, as demarcation of labour and alleged interference 
in workshop administration were discussed. Nothing definite 
was settled. 





The progress of affairs in Birmingham is crowded with 
interest for the rest of the kingdom. Whether any change is 
coming over the views of employers—those regarding the course 
which they deem it 


a picture upon which the other master engineers of the country 


are gazing with a rising pulse. Last week we were able to | 
announce the inauguration of a local Association or Federa- | 


tion which, it was thought, would ultimately coalesce with 
the national body, and it is grateful news this week to be able 


| to report that the officials of the new combination state 


that they are meeting with an encouraging amount of 
success in their canvassing for the membership of local firms. 
A meeting of the executive of the new Association has been 
held since our last at the office of the secretary, Mr. J. E. 
Rubery, accountant, Bennett’s Hill, Birmingham, and busi- 
ness connected with the formulation of the rules under 
which it is suggested that the Association shall work, and 
other matters, were gone through. 

The crucial point, writes our Birmingham correspondent, 
which the employers in this district are this week advancing, 
in explanation of their non-intervention in the present dis- 

ute, is that no action has yet been taken by the Birming- 
am men or by the Amalgamated Society in the shape of any 
alteration in the working hours, or any new interference in 
the matter of works management or machine attendance 
being demanded in this part of the country. What may 
occur by-and-bye it is, of course, impossible to say. But so 


long as the Birmingham shops are let alone the employers | 
here do not seem to recognise the necessity of joining the | 


National Federation, and the posting of the statutory lock- 
out notices which must inevitably follow. The situation 
which I have sketched is the result of special inquiries which 
I have instituted this week among several of the largest 


| firms, and I can assure the other engineering districts 


of the country that this is the position which Bir- 
mingham very largely takes. And this is the manner 
in which the situation, so far as it affects Birming- 
ham, has been represented to Colonel Dyer’s executive. 
I make this statement with the more satisfaction since 


it seems to me to afford the only explanation of the | 


Birmingham employers’ laissez faire policy, or, at least, 
the most feasible explanation. Some of the Birmingham 


| firms even go further than this, they suggest even that possibly 


the Federation itself is only fighting a “bogey.” ‘“ What 
| demand for an eight hours day has the Amalgamated Society 
made in the Provinces ?” inquired a leading firm of me this 
week, with a tone of something like having proposed a difficult 
| question. My reply that the London notices were understood 
to be only a preliminary to similar action in other parts of 
| the country was greeted with, ‘“‘Don’s condemn the men 
| before they are heard,” and then the conversation ended. I 





—— to take in the present struggle—is | 





Swain Enc. 


or at least of professed thought, in this district at the present 
time. Whether it affords a satisfactory answer to those who 
have pronounced our local employers lethargic upon occasion, 
i cannot tell. These latter critics, too, suggest that even if 
no general demand has been made in Birmingham for the 
eight hours, the Birmingham employers must surely have 
felt the inconvenience arising from the attempts of the men’s 
societies to interfere with the proper conduct of the works 
upon the employers’ own lines, and of their attempts to 
impose their own laws concerning the operations of the 
machines unless the experience of the Midlands has been 
entirely different from elsewhere. On these grounds, there- 
fore,i t is suggested that our masters would be quite justified 
in taking a course which would be likely to convince the 
men’s societies of their determination to keep the management 
of the workshops in their own hands. Even to this criticism, 
however, I understand the local masters have an answer; 
certain of them suggest that the restrictions which have been 
imposed on the machines are not so much the work of the 
Amalgamated Society’s executive as of the local and district 
leaders, who may occasionally be of a more meddling and dicta- 
torial spirit than the executive per se. Still the fact that 
the interference exists at all would seem to many people 
ample cause for reprisals on the part of the proprietors. The 
grounds on which the decision, so far, of the Birmingham 
shops, not to throw in their lot with the rest of the kingdom, 
are sought to be madeclearare: (1) that Birmingham, with its 
hardware and light metal industries, constitutes less of an 
engineering district proper than many other centres that 
might be named; and (2) that the number of hands employed 
who are members of the Amalgamated Society of Engineers 
is much smaller here than in some places; a lock-out directed 
against these would inflict a far larger portion of suffering upon 
the great bulk of non-union hands who have given no cause of 
offence at all. Owing to this latter circumstance especially, 
many of the managements are extremely loth to declare war. 
Whatever the peculiar surroundings of Birmingham, how- 
ever, the resolution to form a local Association undoubtedly 
indicates that the employers are coming to recognise the 
importance of greater cohesion among themselves. In some 
quarters it is suggested that they are awaking to the im- 
portance of the issues of the present struggle. 

Whether, however, it is this national circumstance which 
is bringing them together, or whether it is a desire to be 
prepared against all eventualities of a more restricted and 
local sort, the fact remains that the isolation which pre- 
viously existed is being bridged, and the new Association, 
under the able chairmanship of Mr. J. F. Morcom, managing 
director of Messrs. G. E. Belliss and Co., Ltd., is making 
headway. The meeting at which it was determined to con- 
stitute the new body, which is to be known as the Birming- 
ham, Wolverhampton, avd District Engineering Trade 
Employers’ Association, was quite unanimous ; and when about 
forty experienced business men come toa practically unanimous 
conclusion, they are probably on the right track. I under- 
stand that the Committee consider that the requirements 
of the Birmingham district, owing in pari to the points 
I have mentioned, and to other conditions which might 
be indicated, such as the prevalence in this district of 
the piecework system, &c., are of a very special sort, 
and they hope that mutual counsels may be de- 
pended upon to do much to rey isolated or rash 
action in the present crisis, either by masters or men 
in the Birmingham engineeering trades, which action 
sometimes leads to serious difficulty. What is to be 
the programme of the new Association no one really 
knows. At any rate, it has not been made public, 
and a good deal of secrecy is being maintained by the 
members. I should be surprised, however, if any steps were 
at present taken in the direction of allying themselves with 
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tinct disinclination to extend the disruption of industry to 
this district if it is at all possible to avoid it. Up to the 
present Birmingham and district have enjoyed virtual 
immunity from the strike, though some of our employers 
have suffered, doubtless, indirectly through the paralysis of 
business in other parts of the kingdom. But if the existing 
relations between masters and operators are disturb:d, 
there is no saying how far the rupture may go. It 
can scarcely be without its influence upon the Bir- 
mingham employers that the local press are counselling 
them not to join the Federation, The solicitation of the 
national body is described as “‘an attempt to drag in the 
Birmingham employers to fizht the battle of the Northern 
firms.” ‘ We are at peace in this district, and let us remain 
so,” is the counsel of one of these organs ; “ there is nothing 
to be gained by flying to arms without having received provo- 
cation.” This may sound logical enough, but it does not at 
all follow that the sentiments are generous when viewed in 
the light of the great struggle going on in other parts of 
England, and the question of Birmingham’s duty on the pre- 
sent oscasion is probably not to be so easily settled offhand 
as this criticism indicates. Some of our Jargest employers 
of labour, including Messrs. Taugyes’ huge establishment, 
the Birmingham Small Arms Company, Limited, with its 
new offshoot, the Birmingham Metal and Munitions Com- 
pany, Limited, Messrs. Kynochs, Limited, and even, it is 
understood, Messrs. G. E. Belliss and Co., Limited, and 
Messrs. James Archdale and Co. are opposed to any such 
response to the overtures of the Federation as might com- 
promise them in the eyes of the workpeople. Not for a long 
time past have the opportunities of the engineering trades 
in this centre been co good as at the present time. Full 
order books and pressure for delivery are reported on every 
side, and if the works are to be laid idle or partially idle, 
much valuable business would certainly be cancelled or 
diverted into the hands of foreign competitors. With Messrs. 
Tangyes occupying what they term a “ neutral” position, 
and other large firms opposed to a lock-out, it can scarcely 
be that there will be any serious disturbance of industry here 
yet awhile. 

A remarkably able portraiture of the machine question, as 
involved in the present dispute, has been this week limned 
by a Birmingham employer under the signature of “ W.” 
He says: ‘The trades unions have ordered the masters to 
employ full-price mechanics to work machine tools that can 
be worked by junior hands or labourers, and are so worked in 
other countries. The trades unions have ordered the masters 
to work each machine tool by a separate man, instead of one 
man working two or three machine tools simultaneously, as 
is done in other countries. Theyhave ordered that a uniform 
rate of es is to be paid in each trade for good, bad, or 
indifferent hands. They have ordered certain men to be dis- 
charged from works because not members of the trades 
union. They have reduced the speed of turning out work 
from machines to be limited below their full capacity, for the 
purpose of increasing the number of workmen necessary in 
the particular cases. They have ordered that one mechanic 
shall not do any work of another trade, although competent 
to do it, and required to do so for the convenience and 
expedition of completing the special work in hand. And now 
the trades unions are wanting to order the masters to pay 
the workmen nine hours’ wages for eight hours’ work, and to 
= their machines stand idle for the remaining hour of each 

ay.” 

Great interest is taken by employer engineers here, 
continues our Birmingham correspondent, in a letter which, 
dating from his residence at Highbury, Birmingham, Mr. 
Joseph Chamberlain has caused to be directed to a corre- 
spondent who wrote him on the strike, and Mr. Chamberlain 
is commended by the local employers for the good sense 
revealed in his answer :—‘Sir,—I am directed by Mr. 
Chamberlain to acknowledge the receipt of your letter of the 
11th inst., and to say that while deeply sympathising with 
the loss and misery which must be caused by the lock-out 
strike, he is convinced that only harm could be done by the 
unsolicited interference of individuals. The Board of Trade 
is entrusted by Act of Parliament with powers to intervene 
when its good offices are invited, and Mr. Chamberlain feels 
sure that Mr. Ritchie may be trusted to take any step which 
seems likely to lead to a good result.” With reference to 
another inquiry which has been addressed to a member of 
the Cabinet as to whether the Government propose to intro- 
duce next session a Bill to make arbitration in trade disputes 
compulsory, the employers here are very pleased that the 
reply is in the negative. Such a Bill would be a piece of 
legislation, they declare, of an absolutely indefensible 
character. 

A proposal for the settlement of the dispute in the shape of 
a compromise is being discussed in Birmingham, and will 
probably be laid before the Employers’ Federation or the 
Amalgamated Society. The suggestion is that the officials of 
the Amalgamated Society shall give an undertaking that 
they will not attempt to secure the eight hours outside the 
London area, and that the London employers shall 
asked to meet the representatives of the men in conference to 
determine whether the eight hours should be granted 
throughout the metropolis. The question being thus 
localised, the Employers’ Federation and the Amalgamated 
Society would standaside. In the event of masters and men 
in London failing to agree, it is suggested that an inde- 
pendent arbitrator, selected by the Board of Trade or not, at 
will, should be called in, his award to be binding upon both 
parties. The pressure of the levies upon the engineers in 
the Midland districts is being severely felt, especially as 
Christmas is approaching, and the men would certainly be 
glad of a settlement. There are about 2000 members of the 
Amalgamated Society of Engineers in Birmingham who, so 
far, have been subject to a levy of 4s. per week each. I 
am told that some dissatisfaction exists among the members of 
the ASE. locally at the heavy charge which the North- 
Eastern Operative Engineers have been to the society ever 
since they were allowed to join. It is stated that the North- 
Eastern men “ are always striking or about to strike,” and 
that the levies which have been made on their behalf have 
been frequent and heavy. It is suggested that the North- 
Eastern men have cost the society much more than they 
have ever contributed, and that their membership has been 
@ burden rather than a help. In these circumstances the 
Birmingham men would be glad to be rid of the North- 
Eastern contingent. As regards the expenditure now going 
on, the local operatives are beginning to.be seriously alarmed 
regarding its effect upon their benefit funds. What will 
become of the Superannuation Fund, when all the money has 
been spent on thestrike? they are inquiring. A letter which 
has appeared under the signature of “An Old Engineer” 


be | force is still Messrs. Kerr, Stuart, and Co., Stoke, and ata 


cerned, and it will be ‘God help some of us’ who have paid 
our money in the hope of having provision for a rainy day, or 
rather old age.” Ata meeting of the Birmingham Trades 
Council, held this week, the chairman introduced the subject 
of financial aid for the engineers being Jargely sent from 
Birmingham. It was time, he said, they arrived at some 
universal method of collecting money. The executive pro- 
posed that the Trades Council should form a strong permanent 
committee to be in existence while the strike lasted for that 
purpose. He contended that the present dispute was 
“undoubtedly a question between trade unionism and 
capitalism. It was not properly a strike at all—it should be 
called a lock-out. It was incredible that such a state of 
things should be allowed by the law of this country. It was 
plain they wanted to starve these men out of their trades 
unionism.” It was resolved to appoint a committee to collect 
funds for the desired object. The Operative Tin-plate Workers’ 
Society have decided to add their aid to that already being 
given by Birmingham workmen. At a meeting held this 
week of the general committee responsible for the arrange- 
ments for the recent visit of the Trades Congress to Birming- 
ham it was announced that the balance-sheet showed receipts 
£479 and expenditure £299, leaving a balance of £180. It 
was suggested by some of the speakers that this balance 
should be handed over to the engineers on strike, 
but the committee announced that they had _ con- 
sidered the suggestion, and come to the conclusion 
that it would be best to return the money to the 
various societies. The latter might, if they thought fit, hand 
it over to the engineers and have the credit for it. The 
meeting of the Executive Board of the Midland Miners’ 
Federation was held a few days ago at the Midland Hotel, 
Birmingham. Mr. Edwards presided, and representatives 
were present from Warwickshire, Staffordshire, and Shrop- 
shire. Sympathy was expressed with the locked-out 
engineers, and it was resolved to pay the quota for the district 
of the £200 a week promised by the Miners’ Federation of 
Great Britain. A local correspondent, writing in defence of 
the Amalgamated Society, states that the society has other 
and more important aims than fomenting strikes, “‘ though, 
unfortunately, as long as the present conditions exist 
between capital and labour, strikes are certain to occur, 
because combination is the only weapon labour has to 
fight with. But any thinking man must know it is only 
as a last resource, and after all other means have failed, 
that labour will take up this weapon, because, however a 
strike may end, it is always labour that feels the pinch of 
poverty during its progress.’’ Another correspondent pro- 
poses the raising of a voluntary fund in Birmingham to 
support the strike, remarking that in past years the Amal- 
gamated Society have contributed £164,000 towards dispute 
funds in various trades outside their own ranks. ‘“ Should 
the Amalgamated Society of Engineers be defeated upon the 
eight hours question,” he continues, “ that would only delay 
its coming for a period, but their defeat would be a calamity 
to every trade union in the country, and would mark the 
commencement of an attempt at a general crushing out of 
trade unionism. In the meridian of our strength we must 
not allow the engineers to be defeated, for we look upon the 
engineers as the premier society, and if the giants are 
defeated, our lease of life would be shortened.” A 
seemingly Socialistic proposal for ending the strike, 
and much in the shape of a “manifesto,” a local 
Socialist named A. W. Turner is just attempting to 
get under the notice of the Birmingham employers. It is 
couched in the following extraordinary terms :—Mode of 
settlement: (1) The eight-hour day to be immediately 
adopted, namely, forty-eight hours a week. (2) The rate of 
pay to be the old rate, that is to say, the wages to be now 
taken up to be exactly what would have been paid before the 
strike for a broken week of forty-eight hours. (3) Overtime 
to be rated on the old lines for a fifty-three hour week, that 
is to say, the only monetary advantage accruing to the 
strikers would be the payment of time and a-quarter for the 
five hours when such extra hours were worked. The deve- 
lopment of the engineering industry has been on such crucial 
and brain-exhausting lines within the last five years that 
the daily work of a patternmaker, fitter, or other engineering 
mechanic is more complex than it was twenty five years 
ago. This fact is well known and acknowledged all along 
the line; the race of working engineers of the future must 
of necessity be less muscular than the race of fifty years 
ago; moreover, in any important industrial centre the 
municipal—socialistic—technical schools solicit the nightly 
attendance of our growing youth and young men between 
fifteen and twenty-five. Mr. Turner protests against a man 
being expected to go to work early in the morning and attend 
a technical school at night, and suggests that if the latter 
is demanded some change must take place in the hours of 
work, 

In North Staffordshire the lock-out, we learn this week, 
still continues, and the effect upon trade is naturally to cause 
& lull in demand. The chief shop where the notices are in 


number of works in the district the operatives have formally 
levied themselves to support the engineers locked out, as 
also those locked out at Messrs. Billington and Newton’s, of 
Longport. The men, both society and non-society, are 
receiving 15s. per week from the Amalgamated funds, As 
regards demand at other works in the district, it appears 
that at Burslem, both at the Providence Foundry and at 
Messrs. T. Willett and Co., there are plenty of orders on the 
books, and the men are regularly employed, At Long- 
port, at Messrs. Billington and Newton’s works, there 
is a falling off, both as regards steam work and heavy 
brass castings. The firm have a few propellers on 
order, but there is no particular push for them to be 
completed. Outside the men locked out there is less than 
2 per cent. out of work. At the great Crewe Engineering 
Works of the London and North-Western Railway Company, 
trade is good in all branches, but the malleable moulders are 
rather slack. Overtime is, however, general in all the other 
departments. At Stafford there is great activity, and a large 
number of fresh hands have recently found employment, par- 
ticularly at Messrs Bagnall and Company, who have adopted 
the eight hours as an experiment for twenty-four months, 
pending the issue of the struggle in other parts of the 
country. The class of work at this shop is the same as that 
at Messrs. Kerr, Stuart, and Co. At Messrs. Renshaw and 
Co.’s, Cliff Vale, Hanley, the hands are busy, and the boiler- 
makers are exceptionally so. The agricultural engineering 
shops at Uttoxeter and Rugeley are mostly busy, and over- 
time is being made in some instances. A mass meeting of the 
locked-out engineers at Messrs. Kerr, Stuart, and Co.’s was 
held a few days ago, when it was reported that the non-society 
hands at the works were supporting the men locked out, and 
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dispute lasted. A number of the non-society men } 
come out after giving notice to show their sympathy wiih 
the locked-out hands; and it was determined that’ the 
hands, like the union hands proper, should receive ful] strike 
pay. Of course this has givon great satisfaction to the me ‘ 
The local officials of the Amalgamated Society aro inducing " 
the North Staffordshire works to make regular weekly levies 
in support of the locked-out men in preference to spasmodig 
support in larger-sums. The North Staffordshire Trade, 
Council, who meet at Hanley, have resolved to seng 
appeal to all the trades in the district; and at the meetin 
at which this resolution was come to it was remarked by = 
of the speakers that: “The question now involved wag even 
greater than that involved in the coal strike, great as that 
was. They were bound to stand by the engineers; and jf 
they did so, the success of their struggle would mean 
similar success abroad. As trades unionists they ought 
to do their best to support the engineers; but if the 
engineers were to win, they could only do so in pro. 
portion to the way the trades unionists of the coun 
rallied round them.” Some ay remarks concernin 
the strike have just been made by Mr. James Heath, M.p 
one of the partners in the celebrated Biddulph Valley Iron. 
works, North Staffordshire, of Messrs. Robert Heath ang 
Sons. Messrs. Heath also own ironworks at Burslem ang 
Kidsgrove. Addressing a public meeting in the north-weg} 
of the county a few days ago, Mr. Heath remarked that he 
did not want to say anything that would embitter the dispute 
in the engineering trade, but it was most disastrous for this 
country, for while it was going on, the trade was being taken 
out of the country, and nine-tenths of it would remain out, 
He had opposed the eight hours for miners, and always would 
do, and it was the same for the engineers. In face of what 
was going on abroad, it seemed to him the greatest folly for 
the masters to attempt to pay the same price for eight hours’ 
labour as they gave for nine hours’ labour. It was impossible 
—they could not doit. It was unfortunate that a strike of 
that importance should occur at such a critical time, when 
they did not know what to do to compete with the competi- 
tion they already had. In Germany both the men and the 
masters were better educated technically than they were in 
England, and the English masters were behind in the matter 
of machinery, and in Germany longer hours were worked, 
What was wanted was that masters and men should put 
their heads together to see how more work could be done to 
deal with this competition, not how much less work could be 
done. The Germang had just proved they could build ships 
as good as ours, although the shipbuilding trade had been 
looked upon as belonglng exclusively to Britain, while in 
other departments of engineering they were also rapidly 
coming to the front. 


Now that the Amalgamated Society of Engineers is com. 
pelled not only to ca'l for increased strike levies, but also to 
reduce the strike allowances to its members, the final stage 
of the dispute would seem to be rapidly approaching. In 
the meantime the federated employers go on steadily ex- 
tending the lock-out, and during the past week there 
have been further extensions in the Lancashire district. 
The additional firms who have posted notices are perhaps of 
no really great importance as employing any very large num- 
ber of men; and, in fact, there are very few firms in the 
immediate neighbourhood cf Manchester who can be 
regarded of importance in this respect, remaining outside 
the Federation, that are at all likely to join in the employers’ 
combination ; but one or two significant accessions are talked 
of as probable in the course of the next few days. The ques- 
tion just now mainly engaging attention is the probable further 
duration of the dispute. Amongst the federated employers 
the tone is one of increasing confidence. Indeed, it may be 
said that the ultimate result of the struggle is not now in 
any way doubted; that the men are really beaten is a con- 
clusion which the employers regard as but too self-evident, 
and the only question is as to how much longer they can 
mauage to prolong the struggle. On this point no very pre- 
cise information is obtainable, but generally it is thought, 
in view of the vote now being taken with regard to the 
strike levies, not improbable that the close of the present 
month may bring forward some definite move in the direc- 
tion of a settlement. The federated employers are still as 
determined as ever that there shall be no compromise and 
no conference, one prominent member of the Federation 
remarking to me on this point that to accept a con- 
ference with the workmen would not only be useless 
and misleading, but would be positively uncourteous to 
the other side, as the employers, having nothing whatever 
that they could concede could have nothing to discuss, as the 
basis on which they are prepared for a settlement is already 
well known. Another question which is further engaging 
attention, although it is scarcely probable it will for the 
present, at least, come officially to the front, is with reference 
to the advance in wages which the employers were last year 
compelled to concede. In discussing this matter with some 
of the representative employers in this district, the opinion 
was very freely expressed thatif the present Federation had then 
been in existence the employers would in all probability have 
successfully resisted the workmen’s demand for the advance of 
> week; and now that an attempt had been made by the 
tradeunions to extract further concessions fromthe employers, 
they could see no reason—now that they were strong enough 
to resist these repeated demands—why they should any longer 
submit to theincreased rates of wages which had been forced 
upon them before they were sufficiently organised for effective 
resistance. It is, however, unlikely that the wages question 
will be mixed up with the present dispute, and, in fact, such 
a course of action would scarcely be prudent in the interests 
of the employers themselves. At many of the local establish- 
ments a large quantity of work is lying in abeyance pending a 
settlement of the dispute, and the completion of this will 
have to be hurried forward in every possible way immediately 
operations are resumed. As a nu consequence there 
will be a very considerable demand for competent workmen, 
and under such circumstances, to introduce a further matter 
of discussion would scarcely be a wise policy to pursue. The 
wages question is, however, undoubtedly engaging the serious 
attention of the employers, and there is very little doubt that 
when the rush following upon the termination of the dispute 
is over, and there is any indication of slackening activity, this 
is @ matter that will be brought prominently forward, as 
there is in the Manchester district a very strong feeling 02 
the question, and a movement for bringing back aoe to the 
rates ruling prior to the last advance would undoubtedly 
receive support from most of the leading Lancashire em- 
ployers. 

With regard to the trade union organisatio 
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: ingly critical. Although very vaturally the effects of the 
incfper extensions of the lock-out in the district are mini- 
mised as much as possible by the local official representa- 
tives, it is admitted that, notwithstanding a number of the 
men. have been able to obtain employment elsewhere, 
there has been an increase of between two and three hundred 
on the strike list since the first batch of notices was posted. 
The additions to the lock-out during the past week have 
only thrown & comparatively small number of members on 
the books, A more serious matter, however, is the necessi!y 
which it is now admitted has arisen for taking vote 
of the members as to inoreasing the amount of the 
sirike levies, whilst, ab the same time, a modification in 
{he amount of allowance to the members locked out 
or on strike is being put in operation by the executive. The 
vote with regard to the increased strike levy is being taken in 
the various branches throughout Lancashire forthwith, and 


what the result of this vote will ba is undoubtedly a matter 


of anxiety to the leading officials. Various other measures 
are under the consideration of the officials for extending and 
economising the resources of the society, and it is recognised 
that much depends upon the way in which the members who 
are at work respond to the calls that are made upon them, 
With regard to the proposed interview with the President of 
the Board of Trade in connection with the Federation of 
Engineering and Shipbuilding Trades, who wish to put before 
him the necessity for his intervention, under the provisions of 
the Conciliation Act, with the object of bringing about a confer- 
ence between the employers and the employed. Our correspon- 
dent isinformed by a member of the deputation appointed by 
the Federation that they have so far received no reply from Mr. 
Ritchie to their requisition. The object of the Federation, 
he said, was to test whether the Conciliation Act justified its 
name. Of course, if the employers still refuse to meet the 
men in conference, despite any efforts the Board of Trade may 
make, the trades union officials are only too anxious in this 
way to throw upon the employers all responsibility for the 
further protraction of the present dispute. 


The engineers out on strike or locked out in the Barrow 
district are beginning to feel very greatly dissatisfied with the 
position in which they find themselves. They acknowledge 
they have been beaten, and that the masters have won, and 
yet they are still kept from work they are anxious to tackle. 
They know their already diminished funds are getting less 
and less, and yet the executive shows no signs of relenting, 
but are evidently determined to make things worse. The 
feeling in Barrow among the men is that the question should 
now be submitted to a ballot as to whether they return to 
work or not, There can be no two questions as to what the 
result of a ballot would be. Indeed, in the first instance, if 
the question had been ballotted for, there would never have 
been a strike. The masters in this district state definitely 
they have no quarrel with their men, and, indeed, they hope 
to seo them soon at work again ; the quarrel is not with the 
men, but with their executive. And on this point the men 
urge that they have had no part in the difficulty, but that it 
arose altogether with their leaders. Yet they seem to have 
no voice or power or control over their leaders. From what 
I hear there is no doubt one result of the present difficulty 
will be that the power now exercised by the leaders of the 
Amalgamated Soctety of Engineers will be taken from their 
hands in future, and a scheme of democracy established. 
It is intimated that some important orders have gone past 
Barrow lately in consequence of the strike. This is very 
galling to men who are anxious to get back to work, and 
who are now receiving only 15s, strike pay, with a chance of 
the amount being reduced to 103., instead of from 32s. to 35s. 
ifat work. The distress in the town is more pronounced 
than last week, and the relief facilities provided do not in any 
sense find even the common necessities of life. It is probable 
if the difficulty is not settled soon the masters will give notice 
that their works will have to be closed for a much longer time 
at Christmas and the New Year than is ordinarily the case. 
The men are very anxious to get a few weeks’ work in before 
Christmas, but they have to obey their leaders, and follow 
them like a lot of sheep. 


Work is going on fairly well at Sheffield. The principals 
of several of the large East End establishments state that 
they are now having the productive power of their machinery 
fally confirmed. Large planing machines are doing from 40 
to 50 per cent. more work now than they are allowed to do 
under trade union rule, while drilling and slotting machines 
are doing some 25 per cent. more. In some instances, too, 
one man is being set to mind a couple of machines. The 
engineers are trying to induce the smiths at the large works, 
who make the tools with which the non-unionists are work- 
ing, to cease doing so, So far they have not succeeded, and 
several of the smiths, to avoid the interference of the pickets, 
have taken to living in the worke. The National Free Labour 
Association is shortly to open a Free Labour Bureau in 

’ Sheffield, and are also formulating a banefit scheme to which 
fund both master and man will contribute equally. The 
principal event of the week has been a mass meeting of the 
men, convened by their leaders, and at which leading citizens 
Were urged to assist. 

The meeting was remarkable, not so much for what was 
said at it as for what was written to it. The whole of the 
members for the five divisions of the city, as well as the 
county divisions of Hallamshire, were invited. Of these only 
one attended—-Mr. Fred Maddison, who was recently re- 
turned for Brightside in the p!ace of the late Mr. Mundella, 
and whose position as a trade union leader and labour 
member accounted for his appearance. The letters are 
singularly unanimous. The Right Honourable Charles Stuart 
Wortley, Q.C., M.P. for the Hallam division, pointed out 
that the meeting was held, according to a resolution of the 
Sheffield Trades Council, “ to protest against the conduct of 
those Sheffield employers who have locked out their workmen 
without & just cause, and have thereby endanged the trade of 
the city.” Mr. Wortley pressed the point that the gathering 
Would, therefore, not be a meeting for the purpose of seeking 
& means of conciliation, but, on the contrary, it was pro- 
claimed as an occasion for censuring and denouncing one of 
the parties to a dispute which had already done quite enough 
harm. Such a proceeding was, in his opinion, likely to 
embitter and prolong a disastrous quarrel. ‘Not only,” he 
added, “am I sure that I should do wrong to attend it, but 
Tam convinced that it ought not to take place.” Sir Howard 
Vincent, M.P, Central Division, also excused himself, adding, 
however, that if by any means he could contribute in the 
slightest degree to the termination of the lamentable dispute 
no trouble would be too great. ‘‘ I know well,” continued Sir 
Howard, “whatthe effect must be in these days of fierce foreign 





competition, untrammelied by such proceedings, or by the 
restrictive legislation under which industry has to be con- 
ducted in the United Kingdom. Alderman Batty Langley, 
M.P. (Atterclifie Division), expressed the view that most 
business men outside the dispute were of opinion that before 
a settlement could be brought about both sides would have 
to make concessions. Public opinion, he thought, distinctly 
regretted the failure of the President of the Board of Trade 
to bring the masters and the men together. Mr. Langley’s 
suggestion was that, in order to get out of the present dead- 
lock, an effort should be made to put in forcs the Conciliation 
Act of 1896, which Act was the work of both political 
parties, and provided that ‘‘a person or persons may be 
appointed to act as conciliator or as a board of conciliation, 
on the application of employers or workmen interested.” 
The most important letter of all was from Sir Frederick 
Thorpe Mappin, Bart., M.P. for the Hallamshire Division, 
who is very highly ——- in Sheffield by both political 
parties, and has conducted for many years with con- 
spicuous success many important undertakings, including 
his own large establishment of Messrs. Thomas Turton 
and Sons, Limited, Sheaf Works. Sir Frederick is a 
man with the courage of his convictions, and he gave to the 
engineers several plain truths. After stating that he was 
confined to his residence through a severe cold, Sir Frederick 
proceeded thus :—‘‘ I think, however, it is necessary I should 
express an opinion upon the present crisis of the Amalga- 
mated Society of Engineers and their employers. I main- 
tain this country cannot support its present population 
unless we are able to retain our export trade with foreign 
countries, and as I know from the returns placed before me 
by Parliament and from other information, that several of 
our Sheffield industries no longer command foreign markets 
as they did formerly, but are gradually beaten out of them, 
and if the engineers think that by reducing the hours of 
labour to forty-eight per week their employers can compete 
with American and continental manufacturers they are 
miserably mistaken. Thirty years ago the artisans in the 
file trade would not permit the use of any machinery in the 
manufacture of files, either in forging, cutting, or for grind- 
ing. The battle was then fought out, and full permission 
given by the trade union for the free use of machinery, and 
tho file trade in Sheffield has never been in & more prosperous 
state than during recent years. I, therefore, see no cause 
for arbitration, and have sufficient confidence in the common 
sense of both parties to the present dispute to leave them to 
settle their controversy.” 

In this letter Sir Frederick makes reference to the file trade, 
and there he states positive facts which are within the know- 
ledge uf every person resident in this city. It was largely 
due to his own foresight and sensible action that the file 
trade at that time was retained for the benefit of the file 
workers and the good of the city at large. Mr. H.J. Wilson, 
M.P., who presided over the meeting, said that he was very 
sorry that “ his pre friend, Sir Frederick Mappin, had not 
better acquainted himself with what was going on, for had 
he done so, he gave him credit for believing he would not 
have written that letter.” Mr. Wilson knows well enough 
that Sir Frederick Mappin is not accustomed to speak with- 
out knowledge, and that no gentleman in Sheffield is better 
able, and few as able, to speak with authority on commercial 
subjects than the Baronetof Thornbury. Thegeneral opinion 
is that Sir Frederick’s letter will have a very strong influence 
in swaying the men towards a reasonable settlement. If it 
were not for the “‘ bosses” of the trade unions, the bulk of 
the engineers in this city would be only too glad to return to 
their employment. Sir Frederick is astout Liberal, but beyond 
that consideration, which is not without its influence amongst 
men who are mostly in line with his political faith, he has 
the complete confidence of all parties when he speaks upon 
questions of capital and labour, and no one yet has ever 
questioned either his experience, his judgment, or his good 
faith, 





In the North-east of England commercial men are inclining 
to the idea that the ‘ beginning of the end’’ is at hand, and 
that before long the dispute will be settled by the men 
abandoning their claim. There are si of restiveness 
among the men in the district ; they think that their leaders 
have carried things with too high a hand, and that a ballot 
should be taken as to whether the stoppage shall continue. 
It is now held that such a ballot should have been taken in 
the first instance. If it had been itis pretty certain that the 
course would not have been adopted that has been. The 
employers in the district show no signs of wavering, but, on 
the contrary, are firmer than ever. Messrs. Holmes and Co., 
engineers, Newcastle, and Messrs. Douglas and Co., engineers, 
Blaydon, have posted lock-out notices, and these complete 
the lock-out notices in the district. The difficulty of getting 
engines has led to the closing of another shipyard on the 
Tees—that of Messrs. R. Ropner and Sons, at Stockton—and 
some 1200 men had to cease work there on Tuesday evening. 
It is not that there is a lack of work, but that they can- 
not get on with the contracts they have for want of the 
engines. There are five vessels ready at this yard for the 
engines, and plenty of other work booked. At several other 
yards men are being discharged almost every day, although 
in some cases the builders have contracts secured which would 
keep them in full operation for the greater part of next year. 
The same is the case at some of the foundries which work 
for the shipbuilding and engineering establishments. The 
revolt of the London boilermakers against the executive of 
their society is expected rather to tend to the shortening of 
the dispute with the engineers. It is not likely that the 
delegates who are sent to the chief branches in the North of 
England to lay the facts of the revolt before them will meet 
with much sympathy or support, as the trustworthiness and 
— of Mr. Knight are well known and recognised in the 

istrict. 





Our correspondent in Wales reports that at Swansea the 
finished iron and steel trades appeared to be more affected by 
the strike than they have been, and some concern is exhibited 
as the orders on books are being cleared. Keen interest is 
expressed in all the shops at the progress of the strike, and 
by the changes daily reported ; and the last announcement 
from the North, that one large body was heartily sick of the 
whole affair, was hailed with satisfaction as a sign of the 
beginning of the end. The strike at Dowlais-Cardiff works 
continues; one variation from the past condition of the move- 
ment has been, that several old hands have been re-engaged, 
three going inon Monday. A good number of other men 
from different places have also had employment, and the 
result has been that the Siemens furnace and other portions 
of the steel works were re-started this week. The blast 





| furnaces have not been seriously affected by the strike, and 


there is a strong opinion held that the whole of the works 
will soon be again in full activity. There is now a strong 
likelihood that the luckless strikers, when disposed to resume 
work, will find all places full. They have been hoping—so it 
is currently stated—that the smelters would have joined 
them, but so far the hope has not been realised. The com- 
pany from the start has been firm and kindly disposed, but 
= — treat with the men, and does not recognise the union 
officials. 








GEORGE M. PULLMAN. 





Tue death is announced, in Chicago, of Mr. George M. 
Pullman, president of the Pullman Palace Car Company, 
who expired suddenly from heart disease. The fame of Mr. 
Pullman, one of the millionaires of Chicago, has extended 
all over the world, not only as an inventor, but as the 
originator of the Pullman system of railway travelling. 
He was born in Chautauqua County, New York, in 1831. 
At fourteen he entered the employment of a country 
merchant, and at seventeen joined an elder brother in the 
cabinet-making business in Albion. At the age of twenty-two 
he successfully undertook a contract for moving warehouses 
and other buildings along thelineof the Erie Canal, then being 
widened by the State. In 1859 he removed to Chicago, an¢ 
engaged extensively in the then novel task of raising entire 
blocks of brick and stone buildings. A-year before this, how- 
ever, his attention had been directed to the discomfort of 
long-distance railway travelling, and in 1859 he remodelled 
two old day-coaches of the Chicago and Alton Road into 
sleeping-cars, which at once found favour and established a 
demand for improved travelling accommodation. In 1863, 
says the Times, he began the construction at Chicago of a 
sleeping-car upon the now well-known model. It was 
named the “ Pioneer,” and cost about 18,000 dollars. From 
this small beginning Mr. Pullman continued to develope 
his ideas for comfort and safety in railway travel till 
Pullman cars are now known all over the world. The Pullman 
Palace Car Company, of which Mr. Pullman was president, 
was organised in 1867, and in 1887 he designed and established 
the system of vestibuled trains, which virtually makes a 
single car of an entire train. In 1880, in obedience to the 
imperative demand of the Pullman Company for increased 
shop facilities, and to give effect to an idea he had long 
cherished of improving the social surroundings of the work- 
men, he founded near Chicago the industrial town of Pullman, 
which contains over 11,000 inhabitants, 6000 of whom are 
employed in the company’s shops, a description of which 
appeared in Tue EncInerr of September 29th, 1893, Archi- 
tecturally the town is picturerque, with broad streets, hand- 
some public buildings, and attractive houses, supplied with 
every modern convenience for the workpeople. According to 
ganas statistics, it is one of the most healthful places in 

e world. 








THE GoLpsMiTHs’ InstiTUTE, New Cross.—A ccurse of twenty- 
five lectures on ‘‘C2al Tar Distillation” will be given on Wednesday 
evenings at 8.20, by Mr. William Jackson Pope (Medallist in Coal 
Tar Product-), commencing on Wednesday, O.t2ber 27th, 1897. 


Bricc’s BicycL—E ATTACHMENT.—In a letter which we have 
received from Mr. Brigg with reference to the notice in our last 
issue of his secondary handle-bar, he points cut the device is 
not coupled to the ordinary handle-bar by means of a spring as 
stated, but is connected by means of a rigid adjustable rod. He 
also points out that the device is made to suit every individual 
rider for path or road without altering his ordinary bar or position 
of riding, and is so adjusted that he can ride without either using 
it or its impeding his freedom of action. 

DEATH OF Mr. Lowe.—We much regret to announce the death 
of Mr. J. E, Lowe, of the firm of Bolling and Lowe, on the 17th 
instant, after a painful illness which extended over several years, 
and unfortunately entirely incapacitated him for business during 
the latter part of this period. To many of our readers he was 

robably well known as an Associate Member of the Institution of 

Jivil Engineers, a member of the Iroa and Steel Institute, the 
Institution of Mechanical Eagineera, and other technical cocieties, and 
we are sure his loss will be felt by his numerous friends as well as 
by ourselves, 

THE Macaca Evecrriciry Company, Limitep.—Last week 
there was inaugurated in the city of Malaga another development 
of English capital in Spain, by the opering of an electricity supply 
works there, erected to the plans of Mr. Robert Hammond, in 
London, for a group of capitalists. The works and plant were 
duly blessed by the Provincial of the Jesuits, Very Rev. Father 
Sensano, in the presence of Mr. Robert C. Wyatt, the chairman of 
the company. The plant, by Messrs. Fowler, of Leeds, ran 
through its first night’s service with a smoothness that astonished 
those not accustomed to the solidity of Eoglish work. The electric 
light is an immense boon in so hot a climate, and there are 
already 600 customers wired. 

TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, Bell and 
Thompson and Co., of Fazakerley-street, Liverpool, have been 
appointed agents for the Carbrook Forge and Steel Company, Ltd., 
Sheffield.—Mr. Walter G. Bond has severed his connection with 
The Electrician. He joined the staff of that journal in April, 1888, 
and was appointed editor in April, 1895, upon the retirement of 
Mr. A. P. Trotter, now electrical adviser to the Caps Government. 
—The Safety Tread Syndicate, of 15, Barbican, London, E.C., 
have purchased the business of the Positive Natlock Washer 
Syndicate. —- Messrs. Thomas Richardson and Sons, Limited, 

epool, who are working in conjunction with Mesers. Brown, 
Boveri and C»., electrical power engineers of Baden, have 
appointed Messrs. Geipel and Lange, of 68, Victoria - street, 
Westminster, as their London representatives, 

ELEctrRIic TRAMWAYS IN RoME.—The application of electricity 
to tramways in Rome has of late been largely developed, and the 
results have proved satisfactory. The first electric line was opened 
for public use in 1895, under a concession which secures to the 
already existing tramway-omnibus company the extensive privilege 
of working that line for twenty-five years, viz., up to the end of 
August, 1920, Mice yer pry tapes lines subsequently adopted 
electricity, in respect of which the same privilege alluded to above 
was conferred upon the company. The system of overhead wires 
has been adopted up to the present, but the question is open 
whether the same system is to be applied to other important lines 
still worked by horses. It does not seem that overhead wires 
meet with much favour at the hands of the municipality, becauss 
they are not pleasing to the eye, so that it will have to be decided 
what other system is to be adopted, taking into account local 

uirements, especially ted with winding roads and their 
altimetric conditions. The electric energy is furnished by the gas 
company, which owns the _—_ electric works of Tivoli, with 
hydraulic motors. The financial success of the tramway-omnibus 
company, embracing electric and horse trams and omnibus, is not 
such as one would: expect, judging from the large crowds of } ww 
rs on its lines, chiefly on those worked by electricity. It is 
ble, however, that when electricity will have been applied to 

y will be more settled, the advan 
ve some bearing on the financial results 
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METCALFE’S SPEED INDICATOR. 


THE necessity for a simple speed indicator for use in the 
engine-room of a man-of-war has been in existence for many 
@ year, and the absence of such an instrument, which shall 





be at once simple in construction and in the manner of | 


reading, has led to many an irregularity in distance or an un- 
reasonable gap between vessels of war while engaged in 
manceuvring. An order may be telegraphed from the com- 
mander of a war vessel to the engineer that he desires the 
engines to be run at a specified number of revolutions per 
minute, and the latter officer has hitherto been put to grave 
difficulty in endeavouring to keep his engines at such speed, 
in that he has not hitherto been provided with an instrument 
which would be capable of instantly showing him the rate of 
the speed of revolutions during any minute or part of a 
minute, much less during any part of a single revolution. 

The new speed indicator, which we now illustrate, is 
being manufactured in large numbers by the well-known firm 
of Elliott Brothers. It is called the ‘ Metcalfe,’ and 
seems to fulfil a long-felt want. It is as simple as it is 
ingenious, and so necessary in the engine-room has it become 
that it is being included in all new specifications for ships of 
war, as well as being fitted to those already in commission. 
By its use the engineer is enabled to keep his engines, while 
manceuvring, regulated to the absolute speed ordered without 
the slightest trouble, and can see at a glance and correct 
instantly any tendency to put his ship out of place-in line 
or column or other formation. 

The instrument is designed for the purpose of showing 


whether any revolving shaft is running at a desired speed, | 


and to indicate at once if it be increased or diminished. The 
principle is extremely simple, it consists essentially of a small 
ordinary clock movement, carrying one single hand which 
makes one complete revolution in sixty seconds. It will be 
obvious that, if the case containing this clock movement is 
turned round in an opposite direction at a speed of one revolu- 
tion per minute, this centre hand will appear to stand quite 
still. The case containing the movement is mounted on a 
vertical axle, carried on a light ball bearing, and is driven by 
means of the friction between the edge of a suitable friction 
disc and the periphery of a cone. This arrangement admits 


of various ratios of speeds being obtained between the cone | 


and the disc. The cone is in turn driven by means of a 
vertical shaft from the rotating part whose speed of rotation 
is required to be measured. In the case of marine engines, 
some light bevel gearing arranged in the most convenient 
manner to suit the particular requirements of various types 
of engines is fixed so as to connect the main shaft with the 
light vertical shaft driving the cone in the instrument itself. 
The instrument is mounted on a light cast iron column, 
which can be readily secured to some suitable position, such 
as the starting platform of a marine engine; at the top of the 
column, just below the instrument itself, a clutch is pro- 
vided, so that, when desired, the instrument may be dis- 
connected from the light vertical shaft, which will still 
continue torun. The correct ratio of the gearing between 





| elevated in a vertical direction ; a mixture of 
the disc and the cone is obtained in the following manner ;— | lime is then fed under the carbon pencil, and the production of 
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PLAN OF INSTRUMENT 


The disc is capable of movement up and down a shaft, with 
which it rotates ; and the position of the disc is determined 
by a small guide block, which engages in a quick pitch-screw 
thread cut inside the framing of the instrument itself. It 
will be seen, therefore, that turning this frame round has 
the effect of raising and lowering the disc in reference to the 
cone, and of thus altering the ratio of gearing. The turning 
| movement is effected by means of a milled head, which 
| engages in a circular rack cut around the lower edge of the 
| outer case of the instrument, and this milled head is pro- 
| vided with a locking nut to clamp it when the case is in the 
| desired position. Assuming that it is required to run an 
| engine at, say, forty-three revolutions per minute, the clamp 
| screw is released, and then the case is revolved round until 
| the short pointer, which travels round the outside of the dial, 
| stands at Fig. 43. The illustration shows the pointer in 
| such a position. The clamp nut should then be screwed up, 
| and the longer pointer, which is fitted to the outside ring at 
| the top of the case, should be turned so as to stand opposite 
| the central hand of the clock in whatever position it may be. 
| Should the speed of rotation of the main shaft of the engine 
| be forty-three, then these two pointers will continue opposite 
| one another exactly in line, any variation of speed of the 
| main engine being shown by deviation to the right or to the 
| left of these pointers. The — pointer, which is screwed 
| to the top ring, is only provided as an index hand, as it is 
| More convenient to see whether the speed is right by two 
| pointers which almost touch than by observing any relative 
| movement between the short pointer and the central pointer 
| on the clock. 
| The clock is arranged to go for eight days, and to wind it 
| the two milled-headed screws shown about three-quarters of 
| the way up the sides of the case should be unscrewed ; then 
the whole case can be bodily lifted off, and the clock got at 
very readily. The dial illustrated shows a range of from 20 
to 120 revolutions, but by suitably altering the gearing inside 
| the instrument other ranges can be obtained as desired, 








INCHICORE ENGINEERING SOCIETY. 


THE first ordinary meeting of the session was held on Monday, 
4th October, when a paper by Mr. C, B. Outon, on “The Pro- 
duction of Acetylene Gas,” was read, the chair being taken at 
8 p.m. by Mr. R, E. L. Maunsell. Mr, Outon explained that up 
to about three years ago the production of lene gas was not 
attempted upon anything like a commercial scale ; at present the 
| gas is produced from calcium carbide, a chemical combination of 

coke and lime. In describing the manufacture of calcium carbide, 

the writer mentioned the Niagara Falls plant, for particularsof which 
| he was indebted to the Hlectrician, of April 17th, 1896. The coke 
| and lime are first ground to an impalpable powder and then 
thoroughly mixed by a mechanical mixer in the proper proportions. 
There are four furnaces at Hinge, each containing a cast iron 
crucible, 3ft, 6in. long, 2ft. 8in. deep, and 2ft. 2in. wide ; one pole 
of the generator or 
the furnace, the other to a carbon pencil, which is capable of being 
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the carbide immediately commences, which tends to close the air 
gap, the external resistance is at once diminished ; the attendant 
then raises the pencil, thus increasing the air gap. In about three 
hours a mass of carbide, lft. to 4ft. in diameter, is produced, the 
charge removed, and the operation repeated. h furnace— 
500 horse-power—will produce 24 tons of carbide per day, The 
chemical reaction is thus represented :— 
CaO + C; = CaC, + CO. : 

The carbide, of which specimens were shown, consists of a dark 
greyish substance of a crystalline fracture, possessing the property 
of giving off acetylene gas immediately water is added to it— 

CaC, + 2H,O = CaOH,O + C,H,. | 
The carbide, when pure, yields an average of 5 cubic feet of gas 
per pound, and of the following analysis :— 








Acetyl ée -. 98°74 
on” “a aa 1°03 
PH; 23 
100°00 
Experiments were then showa with coal gas, oil gas, and 


acetylene burnt in different burners. For five cubic feet of gas per 
hour the coal gas gives an illuminative power of sixteen candles, 
the oil gas forty to forty-five, and the acetylene no less than 240 
candles, The burners used for acetylene pass about one cubic foot 
r hour, with an average flame of forty to forty-five candles. 
With regard to the apparatus for generating the gas, the writer is 
not in favour of an automatic ement, as the action does not 
cease immediately the water supply is cut off. Particulars were 
given of a generator which has been put down at Kildare in con- 
nection with the lighting of that station on the G.S. and W. 
Railway. The carbide is broken up and introduced into trays in 
the body of the generator, the evolved gas ae into the 
purifier, containing a solution of copper sulphate to remove the 
phosphoretted hydrogen thus :— 
8Cu80, + 2PH, = 3H,SO, + P,Cus. : 
Should the pressure increase in the generator beyond 12in. of 
water, the gas escapes through an annular water lute and passes 
into the open air. Owing to the fact that the gas forms an ex- 
losive compound with copper—C, CaH—that material is pro- 
bited in any apparatus used for acetylene, and cast iron cocks 
and fittings are used instead. With regard to cost, at the 





transformer is connected to the bed-plate of | This 





ered coke and 





resent selling price of calcium carbide—£28 per ton—the pro- 

action of the gas, light for light, compared with coal gas of 
16-candle power, may be taken at 4s, per 1000 cubic feet. 

After a short discussion, the usual vote of thanks brought the 
meeting to a close, 








NAVAL ENGINEERS,—Some time since it was announced that a 
grade of engineer officers of warrant rank had been established as 
an encouragement to engine-room artificers who have rend 
meritorious service. We have no doubt that this promotion has 
taken place, but it has been pointed ont to us that up tothe proses 
this grade of warrant officer has not been in the offi i 
Navy List. We cannot but think that this is a mistake, especially 
as the head schoolmasters, who are warranted, rages spp hi 
that publication, Another curious fact is that the officers of ' 
new class do not a in the table showing the fall pay 9 
the Navy, which is given on page 587 of the quarterly Navy Lis 
would seem to indicate that no further had been taken 
beyond the bare announcement, and in view of the recruitirg 
party which has just set out is certainly calculated to produce 
d impression,—The Army and Navy Gazette. 
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THE CHOICE OF A PROFESSION. 


Tue inaugural address at the opsning of the 1897—-8 Session of 
the University College, Bristol, was delivered by Professor J. 
Ryan, M.A., LL.M., D,Se., on October 4th, Choosing the above 

s he proceeded:—It is half the battle to choose your 
calling rightly. Heinrich Heine has declared that “‘ one cannot be 
too particular in the choice of one’s parents ;” but the judicious 
selection of the profession, by which one is to live and to contribute 
to the service of the world, is hardly of less moment. 
Unfortunately this critical selection has to be made at an age 
when the candidate is not only without experience, but has 

nired a wholesome contempt for advice and direction, By 
lees or seventeen one bas found out the hollowness of things in 
neral, and ascertained how very trying friends and relations are, 
Fithout having acquired any practical knowledge for oneself to 
compensate for their deficiencies. : 

Toe idea originally entertained was to canvass the professions 
one by one, in order to consider the qualifications needed for each ; 
bat in the narrow compass of an hour’s lecture it would be difficult 
to do justice even to the older professions, while the invidious task 
of excluding many claimants—of drawing the line, so to speak— 
would appear to tuitously undertaken. In short, then, the 
conclusion seems irresistible that it will be prudent to consider one 

rofession only ; and therefore it ia but right to choose the calling 
rich bas before it the greatest possibilities, and which promises 
to be the dominant one in the coming century, especially as it is 
the least understood and a by the public, j 

To give a satisfactor efinition of the word “‘ profession,” as 
commonly used, is a difficult matter, It is like determining what 
constitutes a “ gentleman,” an enteate cordiale, or a good dinner. 
Everyone will have his own views on questions into which the 
elements of popular jadgment and prejudice enter so largely, A 
schoolboy inquisitor having on one ocza:ion put to a new-comer 
the statutory question, ‘‘ tt is your father !”—on learning that 
he was a poet, replied incredulously, ‘‘A poet! That’s not a pro- 
fession ; that’s a complaint !” 

Perhaps the following tentative definition may help to fix our 
jdeas and clear away a little of the prevalent eness :—A pro- 
fession is a guild of persons associated with the view of exercising 
for profit some special skill or knowledge, involving considerable 
brain power, and acqui y a prescribed course of systematic 
training, whose practice is regulated by ascertained rules of conduct 
and governed by @ code of honour, violations of which may be 
dealt with by a central authority or council of the body, but 
whose jadgment and operations are otherwise uncorxtrolled. 
There are here nine distinct points: The association of a number 
of persons with a common object. The idea of profit. Some 
special skill involving the constant use of the intellect. The course 
of training. Rules of conduct and honour. A council of the 
body, charged with some degree of supervision. Apart from that, 
complete freedom—ino accordance with the popular idea of an un- 
attached spider with a freehold web. 

But not to insist upon this definition, three characteristics, 
which are generally regarded in the popular mind as distinguish- 
ing ones, may be taken for consideration :—(1) Occasional employ- 
ment by various clients, with payment by fee and not by ° 
(2) Common rules of practice, and especially a code of honour. 
(3) The exercise of brain power, in conjunction with some special 
skill or accomplishment. 

In discussing these characteristics, I will do so mainly with a 
view to examining how far engineering conforms to the limitations 
quoted. In the first case we have ‘“‘ occasional employment by 
various clients,” with the necessary correlative of ‘‘ payment by 
fee.” Casualness of employment in itself cannot, of course, be o 
much moment, Itis a trait which the professional man shares 
with the tramp and the snow-shoveller. And yet in this lies the 
element of independence, He who has many masters has no 
master. On the whole, the popular prejadice seems artificial and 
unduly exacting ; for too much stress must not be laid upon a dis- 
tinction which would include the barber or the shoemaker, and 
exclude the medical superintendent of an asylum, whose office calls 
for the exercise of the most careful judgment, and the highest 

rofessional skill, It should be remembered that if a doctor or a 

wyer works for a salary, or does not work at all—which is most 
strictly professional—it is still pgp ta for him to alter his 
methods and to practice in the ordinary way. He still belongs 
pt profession, the majority of whose members are free and un- 

But when we come to angineering the case is somewhat different. 
It is probable that the majority of engineers are 6 ata 
salary, and are to some extent subject to boards or individual 
employers—subject so far as their tasks are concerned, though free 
in the exercise of their craft. Does this affect their professional 
status? Certainly not. The true character of the profession is 
practically fixed by the influential minority who are in private 
practice, and who are their own masters, Every engineer ma, 
join the ranks of these if he will, and so long as he enjoys th 
freedom he does not dissever himself from his fellows, any more 
than a doctor does by pting an appointment, or receiving a 
salary as assistant to another doctor. It may, of course, be pleaded 
that the question is settled by the legal enactments governing the 
practice of law and medicine. These, however, only create trade 
union limitations, leaving untouched the moral qualifications for 
profeesional status, The legal sanctions limit these professions 
without distinguishing them specially. Were it not for the fear of 
punishment, numbers of well-meaning ple would practise 
medicine to their own satisfaction and the detriment of the public. 
Bat engineering requires no strong arm of the law to defend it. 
The difficulties of its science effectually exclude theamateur. We 
have as yet no publication, ‘‘ Every Man his own Engineer,” 

Coming now to the second condition or characteristic, it is 
obvious that a profession must imply a number of persons prac- 
tising the same art, and of the same mind or under agreement as 
to their methods and rules of conduct—in other words, it is a trade 
union ; but it is more than this. As it is more esteemed than a 
trade, so it requires more stringent restrictions and limitations. 
There must be an etiquette or code of honour, and this is the 
highest and most essential sanction of a profession. Authorities 
are not always in cordial agreement as to what constitutes profes- 
es lure, A was once reprimanded by his col- 
eagues for defending a prisoner for an inadequate fee. His reply 
font I took all the poor wretch had. Do you call that unpro- 

essional conduct?” This was undoubtedly a narrow interpreta- 
pony and is not put forward as an expression of the highest ideal, 

ut merely in ii ustration of the ilities of divergence of view. 

The understanding referred to is not merely an etiquette pre- 
seribing the courteous treatment of brother members, an 
organising the lines of defence against the general public ; but it 
18 & code of honour informed with a sense of chivalry, and inspir- 
wih a sacrifice, In the medical  proteasion happily one meets 
wi ne loftiest development of that sense—the tradition that 
P ‘ the medical practitioner — the long hours of the 
_ at the service of the meanest and most impecunious appli- 

bh Which puts the highest medical skill at the disposal of the 
io ¢ hospital—the ape de corps which induces men to risk their 

ves in the service of the sick and suffering, which leads one 
pa to follow another in the disastrous tracks of fever and 
Sean and plague, oblivious of all but ‘‘the still sad music of 
one thay: _His is not a motive which can be lightly weighed— 
bi t can be readily scheduled in the memoranda or objects of 

e unre association, This it is, more even than intellectual 
pr: cations or legal sanction, which distinguishes the medical 
guid ees and indicates its superiority to a mere commercial 

or p of offence or defence. 


at is there in engineering comparable to this? Possibly not 
pe ney the public & aware of, for in his daily life the pean: Eames 
ot the same opportunities, and is not expected to live upon 


subj ect, 





f| the notion that the essential equipment 








the same altruistic plane as the doctor. Nevertheless, the pro- 
fession has been ennobled by a long record of bravery and devo- 
tion in supreme emergencies that eclipse the most stirring acts in 
the annals of military history—reckless rescues, prodigal sacrifices 
in the tunnel and the mine, on the ocean and railway ; acts of 
heroism undertaken without the accompaniment of drum or 
trumpet, and without the prospect of fame or d: 

But py} to the etiquette of honour, it is enough that the 
president of the Institution of Civil Engineers, Sir J, Wolfe Barry, 
dealt with that topic in addressing the college students less than 
twelve months 260 and nothing needs to be added to his vindica- 
Soest sauna in enue uieats ecuate dente tea sat tases 

it q every man, it wi in if the t 
interests committed to engineers and the trust re in an ie 
this country did not develope and foster the it of honour and 
professional pride in a high degree. The element of honour it is 
indeed which forms the ke of a profession, and constitutes its 
distinction. As such it should be jealously guarded, not merely 
by a central authority, but by individual members. We cannot 
but agree with Bacon, who wrote: ‘‘I hold every man a debtor to 
his profession ; from the which as men of course do seek to receive 
countenance and profit, so ought they of duty to endeavour them- 
selves by way of amends to a help and ornament thereunto.” 
Another characteristic, and a most important one, of a profession 
is the intellectual cagery, eg the work. It is this which ualifies 
the sword swallower, et hoc genus omné. Mere technical skill or art 
will not suffice, for the brain itself must be involved. In other 
words, the professional man must be a person of resource, who is 
capable of adapting himself to each emergency as it arises, and is 
not merely a man of method and routine, 

Engineering is no exception to the rule. The engineer must 
before all things be a man of reflection and mental resource, This 
punctuates the folly of those who suppose that because a boy 
manifests a striking tendency to use his fingers, wisely or unwisely, 
in season and out of season, and a no less marked indisposi' to 
use his brain, that therefore he ought to be made an engineer. 
Engineering has somehow come to inherit towards the end of this 
century of intellectual progress that very doubtful distinction 
which was once a privilege of the Church, namely, that of being 
the refuge or providential destination for the fool of the family. 
Anxious and not too appreciative fathers wait upon the professor 
of engineering with this view firmly rooted in their minds. A son 
about whose early career an undefined suggestion of once 
flickered has left school with but few of those prizes that lure the 
unwary into a sacrifice of time and oil. He has come 
out of the ordeal with ruddy cheeks and unimpaired digestion, and 
has such an encyclopedic knowledge of sport as would put to 
shame a Jud the High Court, or even a Cabinet Minister. In 
addition to the weight of negative testimony, positive signs of his 
destiny are not wanting, for has he not, by dint of much ingenuity 
and a little lubrication, aroused the sleeping conscience of the 
family heirloom, the clock that had slumbered for many years! 
Ah, those infirm timekeepers, what a snare they have been! 
Many a promising grocer or worthy chandler has been diverted 
from commerce by means of early and ill-judged essays on the 
family clock. In course of time the disillusioned father waits on 
the professor of engineering, while the crumpled object of his 
solicitude lingers with a deprecating smile by the door, something 
oppressed by a sense of insufficiency. The fond father has gone 
too far and irretrievably committed himself before he realises that 
his mental attitude is most uncomplimentary to the profession that 
he is patronising. ising the situation, he makes desperate 
efforts to explain away his views, until the professor assures him 
that any feelings he may have once possessed have been case- 
hardened by rough usage in the past, 

It is astonishing how widely disseminated and popular is 
of the engineer is 
** cun ” of the hand rather than ‘‘ cunning” of the brain, much 
though it is at variance with the truth. The qualities that ensure 
success in different walks of life are infinitely varied, and many of 
them too eubtle and elusive to be readily catalogued. But there 
are a few simple faculties that assert themselves in various degrees 
in different individuals, even in their earlier years. They may be 
named imagination, expression, and construction, co 
with the thought, word, and deed of the theologian, and precision, 
by which is meant ss ye of accurate —- logical 
inference, and mathema‘ deduction. Imagination is the faculty 
which is originality in the author and inventiveness in the engineer. 
It is a gift which is often discerned, but seldom encouraged 
appreciated in youth. Expression is the faculty of inte’ i 
one’s views in words, of giving utterance to the feelings. It is the 
ability to convey one’s thoughts readily and lucidly, which is so 
essential to the Cecsisber and orator, ction is important to 
the engineer. The inquisitive boy who takes things to pieces, and 
who less frequently puts them together again, grows up naturally 
into the eminent ey or the talented r, to 
fate, environment, or ily prejudice. The two professions are 
closely allied, for although the surgeon is something of a wrecker, 
yet is he occasionally a builder also. There still remains isi 
and I comprehend much under this term: clear definition of 
thought, logical power, and the whole ut of mathematical 
methods, I don’t necessarily mean a aston for elliptic integrals 
but rather the rigorous exactness which underlies mathema‘ 
reasoning. This gift is important to the engineer and lawyer, but 
would be fatal to the poet or the novelist. 

These various traits should be looked for and carefully noted. 
They are often well developed by sixteen, and though they are not 
everything, a choice should never be made against their indica- 
tions, To give a few examples, The lawyer needs expression, 
imagination, and precision. He will find it useful to have many 
other endowments, but the above are essential parts of his equip- 
ment, The literary man needs expression and tion, and, I 
suppose, the clergyman may from a worldly point of view be 
bracketed with him. The business man requires imagination as an 
element in speculation, with precision in its widest sense, implying 
not only mathematical accuracy, but also order and method. e 
engineer needs imagination or inventive fertility, for he is esen- 
tially a resource: schemer ; precision or rous exactness in 
calculation and reasoning ; and constructive ability. The doctor 

uires exactly the same gifte—inventive fertility to deal with 
new and difficult cases ; of thought and action ; and the 
constructive genius, I don’t mention expression, because I con- 
—— ” tag beso — than pe _ Sint 
all know, of course, how a sympathetic tongue can e or 
temper the lancet, The doctor is after all only a special vind of 
engineer, who has a running contract to maintain in order 
the marvellous human machine—the one for which the other 
engines, how powerful soever they me be, are but cla sub- 
stitutes. He has not indeed to build the body, but he to 
repair it, and to play occasionally the part of clerk of the works, 
The physician is a consulting engineer, The ordinary practitioner 
is the resident engineer in of the most delicate and intri- 
cate i in e mee, The surgeon is, as already hinted, 


a constructing engineer in di 
These characteristics or aids to discrimination are not by any 
means exhaustive. — are only sign-posts, sketchy indications 
of qualities that may be discerned by intelligent parents before the 
time arrives for a positive decision, and without which it would 
be unwise to enter upon a career for which they are positivel, 
a, ae pe guides — — Pama may be coleated 
rom the earliest years, and especially during the period of schoo! 
life, whereas many of the other qualities that contribute to success 
in different callings are not always developed in youth. In addi- 
tion to the points already touched upon, it n hardly be said 
that a doctor requires many other qualifications such as nerve and 
pam and ready tact ; while a business man would also find 
© above a slender outfit, He — other qualities, moral or 
ee ae as caution, acquisi , power to conceal 
eelings, &c, 
We have recently learnt much of the progress that has taken 
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lace in the Victorian era, and have heard 
sg lenin gi ble Pasa Pog moana 
steam engines and ips, and in 
men-of-war, as well as in the calibre of guns and improved 
destruction. There are other less striking, though very real tests 
of progress to be found in the increase of wealth and the bettering 
of the condition of the av citizen. For instance, the Savings 
Bank deposits in the United Kingd 
from about £20,000 
one from under 
Not only bas the 
so without making the 


,000,000 to about £700,000,000. 
pulation grown extensively, but it has done 
struggle for existence keener, or the lot of 
the weaker more hopeless, and with a diminution in the percentage 
of emigrants, It has been eaid that the rich are growing richer 
and the poor are growing poorer, but there is not sufficient 
evidence of this. There is an undoubted all-round improvement. 
The average earnings per head have increased from £22 to £36 in 
a little over eighty years, and the purchasing power of the 
sum, measured in commodities to-day, is more than doub! 
—— the myer was "to —a It th —— a4 
we have our subme: ; but perha) submerged 
these days of shenp Bod and clithina’ aol abalone a tenth 
is better than the fraction that existed in the days 
of famine prices before the era of a The poor we will 
always have with us, but the —— ‘ition of man is vastly 
and unmistakeably raised. It is to be feared there are many whom 
the genius of the engineer cannot touch ; but the number of those 
who have hot and cold water laid on in their houses, and who have 
afternoon tea is obviously —. 

To glance briefly at the distinguishing features of our times, are 
they not—The steam engin i 
applications of electricity—for lighting, traction, &c.; the electric 
telegraph and telephone, the Maxim gun, the bicycle, the daily 
press, general education, the cheap loaf? The responsibility of 
the engineer for all except the last three is evident, and indirectly 
he has had some influence even in the others, Taking, for in- 
stance, the cheap loaf, Mr. Thorold Rogers came to the conclusion 
that = _—- — the middle nage sixteenth <7 ~ 
popula ng! was practically stationary, a 
a-half millions. To use his own omas-= 
as many people e in this country as there have bee 
average, quarters of wheat to feed them with.” Nevertheless, in 
the present century the numbers have trebled, in spite of desti- 
tution and scarcity and emigration throughout its earlier yeara, 
when there was much discussion and fear of over- tion ; yet 
all that has passed away and been forgotten, so that we are now 
able to up a little scare over an extra 2d. added to the price 
of the cheap loaf. We have heard a t+ deal about the dear 
loaf of late, but in the early years of the 7 before foreign 
wheat was brought to our shores, the 4 1b. loaf so! id at 1s. 10d. 

The engineer has modified time and space so much that the 
whole world is now practically at our disposal. Instead of sowing 
wheat in Soffolk or Herefordshire, we grow it in Kansas or Rosario 
or Madras, It is ordered by cable, and the steamship brings it to 
our shores in a few weeks. This is the secret of the cheap loaf 
and of the health and strength it ministers to, We shall realise 
our advantages better if we bear in mind that only one quarter of 
the inhabitants of the globe have wheaten bread to eat. Our 
ae puosls apply eabuaes ouch getstaan ok aline agmeale 

e people largely su on moss, er ¥ le 
pot ay To sum 1, up, there is hardly any amelioration in the lot 
of humanity which the i has not some handin. The 
sentence pronounced on and his descendants to eat their 
bread in the sweat of their brow remained the doom of the race 
till the engineer arose and set his engines to work in the place of 
man. Neither lawgiver nor doctor, artist nor architect, had done 
anything to lighten this penalty. 

en the nineteenth century, with its great ungathered harvest, 
dawned upon the world, the name of “ ——— was not known 
to the general public. A small handful of men, it is true, were 
following that profession, who were more or less in evidence at 
Westminster, but practically this century has given us the 
engineer, and this is the secret of its having become the most 
prolific, the most wonderful, and the most famous of the centuries. 
All that art and literature and law could do were done for Athens 
and for Rome; but they lacked those developments of — 
science and of the industrial arts which characterise and distin- 
guish the present epoch. The reign of the engineer has begun ; 


Ff 


There were generally 


or | and yet in that beaatiful, historic Jubilee procession, in which the 


mailed band stuck obtrusively out through the velvet, he was 
conspicuously absent. The truculent warrior was there, but the 
wizard who has made the earth glad with the trophies of peace was 
absent. Cain was there, but not Tubal Cain! 

The lot of the working classes is very different from what it was 
a hundred years ago. On the whole they are better fed, better 
clad, and certainly better educated. They live in more comfort- 
able houses than they did and in more sanitary surroundings, 
Their hours of labour are shorter, their opportunities for recreation 
and instruction are immeasurably greater, and they enjoy more 
of the luxuries of life. They have public parks, free libraries, and 
cheap literature. To bring about these ameliorations there have 
been many ccntributory influences at work, religious, political, and 
social, Bat the one tt cause, without which philanthropy 
could have done little, been the invention and extended use 
of machinery and railways. The engineer has been abroad. The 
hard labour has still to be done as heretofore, but as time goes on 
the engineer causes more and more of it to be done by machinery, 


the cranks and cog-wheels undertaking the mechanical drudgery, 
and setting free the sentient thinking being for higher and more 
intellectual pursuits. The iron is no longer entering into the soul of 


man, but the soul of maninto theiron. He is called upon less and 
less to exert mere brute force, and more and more to exercise the 
power of his brain. On the whole, he is ascending the ladder of 
social evolution, One man can now, in a day of eight hours, often 
do as much work as formerly occupied ten men for twelve hours 
or more, and so leisure has been gained for our artisans. No 
lopger mere machines, ling ley-slaves, eating each of 
them his bread “‘in the sweat of his brow,” our working men are 
now law protected, educated, responsible bei w daily 
bread is sweetened by the consciousness of toil intelligently 

directed and co-ordinated, and not, as heretofore, embittered 
a sense of injustice and inequality. Men who feel, too, that the 
path which they have trod, often in bitterness of spirit—the rugged 
th on which their fathers toiled, and staggered, and fell—will 
ildren that are to come 


strewn with summer flowers for the 
after them. 

And now there is another point that should not be lost sight of, 
which is that the engineer is the only professional man who fairly 
and properly makes work for himself. The doctor is striving to 
cut away his own platform. He is striving to combat disease, and 
to extinguish it. He is nage up to an Utopia, wherein his 
services will be at a discount. Neither solicitor nor barrister can 
legitimately increase the demand for their work, unless by pro- 
moting fresh legislation. But the engineer keeps on increasing 
the need for enginee’ talent to an indefinite extent—at a com- 
pound interest rate. If he constructs a railway, the villages on 
the route will develope into towns. Factories will be built and 
equipped with steam engines and machinery, electric light instal- 
lations will be set oP, and —— mf es I eart in 

eering works now such an essen‘ i 
t we fail to realise their prevalence and importance. will 


life 

at it to you inthis way. Suppose—if your mental operations will not 
| Sapte? ar the idea—that all the engineers in this city should 
go upon “ strike ” simultaneously! You would besleft without 


water to drink, and without gas and electric ligh 
travel by rail; the electric trams would stop. 
cabindel. to the whole country, you would be thrown back a 


his | primitive resources, You would be left without wheat and coal, to 


say nothing of luxuries; you could not travel or obtain help from 
elsewhere—there would be no railway, no telegraph, no motor car. 
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The wheels of the great engin: machine that ministers to our 


daily necessities work so smoothly that we don’t heed them or | p 


— their existence, until some hitch reveals their importance 
by showing how ill we can do without them. If the doctors were 
to strike, we might be a little incommoded, and have to barter 
prescriptions with our friends; but by fortune we might 
escape If the solicitors were to strike, we might manage to 
compose our quarrels without their expert assistance ; but we 
could not get on without the engineer. Gathered together as we 
are into large cities, we are heplessly dependent upon him for coal 
and water and food. Aboli engineer, and the country will 
not be able to support more than its fi teenth century population of 

000 persons. S> long as water, f wel and electricity are 
requisites, and so long as we want to get t from place to place, 
so long will engineers be essential to the community. 

One sometimes hears that the profession, or some part of it, is 
overcrowded. This is no doubt true of most of the other profes- 
sions, for I have been informed that of the solicitors the 
country probably not more than one-third to one-half are fairly 
well employed, and of the barristers about one-tenth or less. Ia 
the case of doctors it is difficult to form an estimate, the majority 
of practitioners getting a case now and again, if it be only once a 
week ; but the view seems pretty well founded that there are 
many more than can in ordinary times bs fully employed. 

But in the case of engineering—the profession, almost unknown 
at the beginning of the cen —has increased and developed b: 
leaps and bounds, until now it is a large and flourishing body wit 
four great societies, the Civil, Mechanical, and E!ectrical Institu- 
tions, and the Iron and Steel Institute. 

Fietcher of Saltoun felt that a man who might be permitted to 
make the ballads of a nation need not care who should make its 
laws. But to-day one would say, ‘‘ Let me educate the engineers 
of a country, and [ do not care who regulates its revolutions or 
issues its paper money.” There are doctors enough to maintain 
the death-rate in double figures, and lawyers enough to keep the 
millenniam back till the engineering student of to-day shall have 
tried his ’prentics hand on the bettering of the world, and shall 
have had time enough to cut his name on the tablets of the 
= of Fame, - sists inal 

ast as the great progress of the passing century has been the 
harvest of brain-work and engineering skill, so the no less striking 
inventions and developments of the coming one awaits the genius 
and ability of the engineering students of to-day and to-morrow 
to strike them into life. We the eighteenth century without 
railways or telegraphs or the bicycle. © Brunels, the Stephen- 
sons, and, I may say, the Danlops, of the coming century, are 
perhaps even now in the schools, where they will have the advan- 
tage which their forerunners for the most part lacked, of sys- 
tematic training and —— We are as yet but ankle deep 
in that ocean on whose shore Newton described himself as gather- 
ing shells. The future lies before us—the great twentieth century 
with its possibilities: who shall say how great !—the that must 
par excellence be that of the engineer. Having y in so brief 
a period of development rivalled in number the doctors and the 
lawyers, we shall enter year by year more surely into the possession 
of the land. The students of to-day will be ready to march with 
the first levy of conscripts to take part in the opening campaign of 
the new centary, or to pass with their sickles into the ripening 
grain, reapers, not gleaners, on the threshold of a harvest whose 
very end and thanksgiving we shall not live to see, and the 
measure of whose redundant — we can but dimly conjecture. 

It is probable that few of our colleges have been patronised by 
pupils from so many different countries and of so many diverse 
nationalities as the University College, Bristol. To the honoured 
chairman and to the committee of this Coliege, it should be no 
small compensation for their labours—indeed, a source of legiti- 
mate satisfaction to them—to think of the stream of young men 
that goes hence from year to year to take part in the industrial 
development and betterment of the world. They go not only into 
the cities of this country and of this Empire—their distribution is 
not merely coterminous with the shadow of the British flag, or 
with the confines of the seven seas—but as they have come from 
distant lands, so they return to the remote countries of their origin 
or adoption. 

Southwards with the swallow, eastwards towards the rising sun, 
or marching with its march westwards where ‘trade sows cities 
like shells along the shore,” by the waters of the Mississippi of the 
Plate and of the Amazon ; they are to be found on every sea, in 
every land from Argentina to Hindustan, from Rio Janeiro to the 


” ’ 


Power Company, which includes the utilisation of the unappro- 
riated waters of the Sevier River. The project was first con- 
ceived in 1891, and considerable Fp wper Aer was done, but 
it was not until the present year that the enterprise was placed on 
a basis, with its scope much extended. In Fe! a large 
survey party began work in the field, and ed with 
got energy until the end of April, surveying nearly 
miles of lines. Since then a of elaborate maps, 
profiles, &c., have been prepared in the office of the chief engineer, 
and filings made with the U.S. Land-office for right of way, and 
with the State Land Board of Utah for thes tion of land. 
The main parts of the project are as follows :—(1) The use of a 
series of three reservoirs on the Sevier for impounding its lus 
waters during the non-irrigation season ; (2) the conducting of the 
water from the lower one of these to the lands to be irrigated ; (3) 
the distribution of it by means of laterals; and (4) the develop- 
ment of water-power, its conversion into electrical energy, and the 
transmission of the same to Tintic and other neighbo mining 
camps. Reservoir No. 1—farthest up the river—has an area of 
15,000 acres, a capacity of 250,000 acre-feet, and presents a water 
front 60ft. high by 1000ft. long on top next to the dam. No, 2 has 
an area of 3500 acres, a capacity of 125,000 acre-feet, and gives a 
water front 65ft. high by 640ft. long. No. 3 has an area of 
11, acres, a capacity of 400,000 acre-feet, and gives a wate: 
front 70ft. high by 616ft, long. The reservoirs are contiguous to 
each other along the river in regular order. They are natural 
basins, the dam-sites being points where the hills close in on the 
river. They take up about 30 miles of the river’s length. The 
united capacity of the reservoirs will not nearly be needed, as the 
yearly flow of the Sevier available, after making all allowances, 
will allow of only about 250,000 acre-feet being used. This river 
has a drainage area of 5600 square miles, mostly mountainous 
country. Throvgh reservoir No, 3—which will probably be the 
fiest to be built—the O-egon Short Line Rail runs for five or 
six miles, which will require a change of seven miles of line, go as 
to run around the reservoir. From the dam df No. 3 the main 
canals will start. This is at the head of Leamington Canon, and 
through 12 miles of this canon some difficult and expensive work 
will be required, not only in rock excavation, but in building 
flumes and masonry structures. There will be one canal on the 
north, and one on the south side of the river. Most of the work 
outside the canon will be in easy ground, with light transverse 
slopes. No details as to the size of the main canals have been 
decided on, but the preliminary lines were run on a grade of lft. 
per mile, and at present they will be given a capacity to supply 
water for 165,000 acres. The railway runs through the canon and 
near most of the land to be irrigated. The distance by rail from 
Salt Lake City to the centre of the irrigated district be about 
150 miles by the present route, which can be shortened to 125 miles, 
The elevation of the different parts of the system above sea level 
ranges from 4600ft. to 5000ft. Outside of the canon about 50 miles 
of main canal will be needed on the south—leading down to 
beyond Fillmore—and some 40 miles on the north side of the river. 
Surveys of the company have located about 165,000 acres net of 
gocd land, at present unwatered, available for irrigation, with 
some not surveyed known to be The company has applied 
for the segregation of 221,000 acres of land under the proposed 
canals, under the Act known as ‘‘The Acceptance of the Carey Act.” 
The generation and transmission of electrical power will form an 
important part of the company’s business, Through a portion of 
Leamington Canon the fall is quite rapid, amounting to about 70ft. 
in one mile, and allowing for a head of over 150ft. bei near 
the lower end of the canon. A power plant will be established, 
the water being taken from one or both of the main irrigation canals 
that run along the sideof thecanon, A line transmission of 25 miles 
to 30 miles will deliver electricity at Tintic, an important silver and 
gold mining camp. The company has a capital stock of £600,000, 
= its works are in the _— Sie <—e engineer. ; oe 
assenger locomotive.—Some wheel passenger locomotives 
—four coupled driving wheels and a leading Sookwaenl track or 
ie—have been built for the Adirondack and St. Lawrence 
Railway by the Brooks Locomotive Works. The engines have the 
Belpaire fire-box, with a tapered or conical throat sheet connectin; 
with the cylindrical barrel. The circular seams are double ri . 
while the horizontal seams and throat connections have six rows 
of rivets with inside welt strips. The piston-rods are extended 
through the front cylinder heads and electric headlights are used, 
the dynamo being mounted between headlight and the 
smokestack or funnel. The engines have extended smoke-boxes, 
i d steel front and door, and cylindrical smokestacks at 











borders of the Mediterranean, and from Buluwayo to C die 
and Klondyke, carrying the name and fame of Bristol to the re- 
motest corners of the habitable globe, where not even the — 
of Herr Andrés have penetrated. Pursuing their own ambitions, 
like the coral builders, in utilising the resources of Nature for the 
well-being of man, they are at the same time missionaries who are 
falfilling a noble destiny in elevating their fellow-men by mitigating 
the burdens they have to bear ; and it is pleasant to think that of 
this scattered army of workers, Bristol is still the Mecca. 

Addressing the Council, Dr. Ryan concluded thus :—Surveyi 
the past for a moment, I think that those who are gone woul 
agree with me that their Alma Mater has been more often a fairy 
godmother than a harsh “fer and uncouth though the 
outside undoubtedly seems, I feel that its mortar has not been 
mixed in vain, and not in vain has its inelegant masonry been 
reared on this western hill. Gentlemen, it is no light matter to 
have been instrumental in its erection. Bo assured you have not 
built unprofitably. The name of your College may pass away ; 
its very walls may crumble into ruin, but the work that has been 
done cannot be undone. Vescit vor missa reverti. The uttered 
voice cannot be recalled ; the fi stone returns not to the sling, 
nor the forest oak into the acorn. e recompense for the sacri- 
fices you have made is to know that your influence for good will 
continue to spread in ever wideni les, far from this centre of 
its activity—reaching into lands that you gr may never 
see, and to times when the memory of this College and of its 
promoters shall have—‘‘ Gone glimmering through the dream of 
things that were.” 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A new form of steam pump.—A direct-acting steam pump has 
recently been hit which. ie fitted with the d’Autia dutioo, hich 
acts as a substitute for the fily-wheel in absorbing — and 
giving it out during the early and later parts of the stroke, and 
this device can be applied to small or large pumps, enabling the 
steam to be worked expansively with a corresponding benefit in 
economy. This type of pump proves to have high economy in fuel 
consumption, and one with cylinders 6in. by 4in. by 6in., has shown 
a duty of 26,200,000 foot-pounds, equivalent to 76 °6 lb. of steam 
for pump horse-power per hour, which is an ptional y 
fora small pump. The expansion of steam in the cylinder is made 
possible by a column of water contained in a closed horizontal 
loop of pipe, which pipe is so formed as to be the bed-plate of a 
horizontal direct-acting duplex pump. The ends of this loop unite 
in opposite ends of a horizontal chamber, in which is a piston or 
plunger mounted on the main piston-rod, which has at one end the 
steam piston, and at the other end the water plunger. As the 
piston-rod reeiprocates its middle pi causes the column of 
water to reciprocate in the loop, and the inertia of this column 
exerts a pressure on its piston, and aids the reduced steam pressure 
—reduced by expansion—to complete its stroke against the 
pressure in thé-water cylinder. The resultis that the reciprocating 
pump works as steadily and smoothly as a fly-wheel pump. Any 
excess of energy at the end of the stroke is absorbed by steam 
cashioning, and filling the clearance space with high-pressure 
steam ready for the return stroke. 





with p 

the back end of the smoke-box. The boilers are of Carnegie steel, 
with magnesia sectional lagging and planished or Russia iron 
jackets. The Westinghouse driving wheel and train brake are used, 
with a 9}in. air pump mounted at the side of the fire-box, and the 
Westinghouse air train-signal is also fitted. All are of 
brass, and metallic packing is used for piston-rods and valve stems. 
The fittings include 3in. muffled safety valves, two injectors, and 
the Leach sand jet. The leading particulars are as follows:— 
Cylinders... .c co oo -- 18in. by 26in. 
Driving wheels(diameter) .. -. 5ft. 4in, 


Truck wheels (diameter are ~ 
heels.. .. .. cast steel certres and open hearth steel tires. 

Boiler, smallest diameter . .. .. .. 5ft. 

Firebox... 5. 40 cc. os we se on 4s SMR RM Ae. 

Tubes, (274in number); diameter .. .. 2in. 

Boiler pressure .. .. oc sc + cc oe 200Ib. 

Heating surface, tubes .. «.» 1647 square feet. 
= a fire-box -» 167 square feet 
99 9 tal .. -- 1814 square feet. 

Grate surface .. .. .. .. 80} square feet. 

Weight in working order «- 122,0001b. 

ee eae -- eight wheels. 

Tender wheels, diameter -- 2ft. 9in. 

Coal capacity of tender .. . 8 tons. 

Water capacity of tender Se 4200 gallons. 


Another water power and electric plant.—The number of these 
plants is continually increasing, and one of the most recent is that 
which is suppl ing current for tg hting and power purposes in and 
near Bakersfield. The power plant is fourteen miles from the city, 
at the mouth of the Kern River Canyon, and consists of four 
Girard interior-impact impulse wheels, two wheels being coupled 
directly to each of the two dynamo shafts. e current is 
generated at 500 volts, and transformed to 10,000 volts for trans- 
mission to the sub-station in the city. The transmission line 
consists of six No, 4B.W.G. wires, carried on sawed red wood poles, 
26ft. long, set 4ft, in the ground and placed at intervals of 125ft. 
The water is carried in a timber flume, 8ft., 6ft. deep, built along 
the steep walls of the canyon for 14 miles, with a gradient of 1 in 
. It carries 170 cubic feet per second, and this falling 193ft. 
would generate a theoretical power of 3700-horse power, of which 
1300-horse power is now utilised by the two dynamos, while a 
third dynamo of 650-horse power will be putin later. In view of 
the liability of the damage of the flame by falling rocks, it is pro- 
posed later to drive a tunnel 7000ft. long through the granite side 
of the canyon. The flume takes its water from a canal heading in 
the river, and ends at a penstock from which oxtends a 66in. 
riveted steel pipe, 600ft. long, conducting the water to the wheels. 
This pipe vibrated so much, that for a distance of 50ft. from the 
nstock it is encased in masonry. The steel plates are 0 ‘203in. 
‘259in., and 0°375in. thick, double riveted, seams chipped an 
caulked, and the whole pipe coated with asphalt, It is anchored 
by steel cables at intervals of 50ft., the cables being attached to 
eye-bolts let into the rock. 








Crry or Bristot.—Mr. W. J. Steele, assistant surveyor and 
water engineer to the District Council of Tottenham, has been 
appointed assistant engineer to the City of Bristol. ere were 





Irrigation.—A very extensive irrigation and water-power project 
now under way in Utah is that of the Lake Bonneville Water and 


seventy-four applications for the which is worth £250 per 
annum, rising by £10 a year to 
































































————= 
LAUNCHES AND TRIAL TRIPs, 


On Wednesday the steamer Navarro, belongin, 
John Glynn and Son, was taken down the river Pn vs oft ae 
wip. after having had her machinery converted by Messrs, [)ay; 
Bollo and Sons, of Fulton — Works, Liverpool, “9 re 
ex ion, with a pressure of Ib. per square inch, in iwo ag 
boilers, worked under forced dravght. Considerable re mann 
alterations to the hull have also been effected, Oa the trial, eve: 
thing worked in a highly satisfactory manner. Tho alterati, 
have been carried out to the specification and ander the sy Ay 
vision of Meesrs, George Hepburn and Son, assisted by Ca ae 
Telleria and Mr, G. lay, the company’s overlookers, mh 
Navarro is one of 1 Bandera Espanola line of Spanish mail 
steamers, sailing to the Island of Cuba, of which line Messrs, 
Hawkes, Somerville, and Co., Water - street, are the general 
agents, She is commanded by Captain Goicoechea, 
A trial trip recently took place on the Mersey, the y. 
a very fine steam launch named the Alert, of 54ft. Alng b 
Messrs. Thomas Downie and (>., Toxteth Engine and Shipbuildic, 
Works, Caryl-street, for the firm of Mersrs, Wills and C>,, Ltd, The 
little craft bas a very smart and capable sypeennn. She is the 
first steamer built aud engined by Mesers. Thomas Downie and (1), 
She is built of wood, and is copper sheathed. Her engines are ot 
the compound surface-condensing type, and are a very excellent 
job, running most smoothly on the trial, and giving every satisfac. 
tion both to the builders and the owners, who were represented on 
board by Mr. Stanley Jones, The engioes are fitted with special 
pumps, designed by Mr. T. Downie, which acted quite up to ex. 
pectation. She is provided with one of M‘Kechnie’s patent pre- 
pellers, The Alert is meant for service at Gibraltar, and is mogt 
suitable for tending ships, doing light towage, carrying stores 
&c, She made several runs on the river, which were of a most 
satisfactory nature, exceeding her contract speed of nine miles, 
The vessel was designed by the builders’ manager, Mr, D. Blair 
and the consulting engineers were Messrs. Harvey and Bower, ’ 
Oa Thursday the s.s. Tai-Nan, built by Messrs. Joseph L, 
Thompson and Sons, Limited, of the North Sands Shipbuilding 
Yard, Sunderland, to the order of the Osaka Shosen Kabushiki 
Kaisha, of Osaka, Japan, for their Formosa trade, was taken 
on her official trial trip. After the adjustment of the comp 
the ship was run north on the Hartley measured mile course, and 
afterwards on the long run from Tynemouth Lighthouse to Hartle- 
pool, the result of the trial being that the vessel attained a speed 
of over 16} knots, which was considered to be highly satisfactory 
to the company’s representatives, who were on board ; there was an 
ample supply of steam, and the engines worked very smoothly 
throughout without any heating of the bearings. The vessel is 
designed on very fine lines, and will attain a speed of over 14} knots 
in service, She has been built on the spar-deck rules to Lloyd's 
ae class under their special survey, and has a poop, long 
bridge, and topgsllant forecastle. @ passenger and other 
accommodation is of a very high-class description, and will com- 
pare favourably with the best type of vessel built on the North. 
East Coast. She is neatly rigged as a two-masted fore and aft 
schooner, the foremast being provided with a yard for signalling 
perpoors The principal dimensions of the vessel are :—Longth, 
ft.; breadth, extreme, 43ft.; depth moulded, 28/ft. 3in.; the 
deadweight capacity is about 3300 tors on abont 23ft. draught, 
with Lloyd’s summer freeboard, and the tonnages are gross 3192, 
net 1540. The vessel is sub-divided with five water-tight bulk- 
heads, and is built on the cellular double-bottom princip!e, 
arranged for water ballast, which is also fitted in the fore and aft 
peak tanks. The poop aft is fitted for the accommodation of 
part of the officers, engineers, and stewards; and the cooks’, 
doctor, surgery, lamp and store-rooms, and berths for ten eecond- 
class rs, with the usual bath-room and other accommoda- 
tion. So — ht fore and aft is baw fitted for the 
accommodation o’ rs, second-class engers, 
and with accommodation for Cae of the chief prota the 
second-class saloon, pantries, bath-room, &c. There is in this 
space accommodation for twenty-eight first-class gers, the 
berths having two beds ineach, and for forty eecond-class gers. 
The second-class saloon is fitted at the after.end of the bridge, In 
the centre is a large Japanese galley with rice boilers, and also 
a large European galley. The first-class saloon, entrance hall, 
social hall, and principal pantry, are fitted in a large house on top 
of the brid On a thie is fitted another house with accom- 
modation for the captain and the chart-room, and over the top 
of this house is fitted the flying bridge. The first-class smoke- 
room is fitted on top of the bridge at the after end. ‘The dining 
saloon is arranged to seat the whole of the first-class passengers 
at one time, and is a large, handsome apartment, being lighted 
by a specially-designed and most elaborate skylight, and also 
with square windows right round the house. The main staircase 
is lighted by a trunk dome skylight, which has a very taking and 
effective ap ce, The accommodation for the seamen and 
firemen is placed forward in the topgallant forecastle ; accommo- 
dation is also found here for the usual petty officers, a native 
galley, firemen’s wash-house, sanitary accommodation for the 
el ts, &c, The ’tween decks are pierced right fore and aft 
with sidelights, and lights are also fitted in the hatch covers, Xc. 
The deck machinery consists of five powerful winches, and the 
cargo will be li by steel derricks, The steam windlass is 
placed on the f e head, and the steam steering gear is 
placed at the after end of the engine casings with controlling 
gear to the wheel on the forward bridge, and a powerful screw 
gear is placed on top of the p, Six lifeboats are fitted on 
the bridge amidships, two of them being steel, and two cutters 
are fitted on the poop deck. Steam is supplied to the deck 
machinery by a large donkey boiler placed in the lower hold. A 
large refrigerating chamber is fitted in the after tween decks, 
for the cold begs of provisions, &c., and is fitted with 
machinery by the Linde British Refrigerating Company, Limited, 
of London. e vessel is lighted throughout, including the signal 
lamps, &c., with a complete lation of electric lighting made by 
Meesrs, The Sunderland Forge and Engineering Co., Limited, of 
Pallion, Sunderland, who also supplied a complete ao, re of 
electric bells. The whole of the accommodation is heated by steam, 
the berths and saloons having ornamental steam heating chambers. 
The weather and promenade decks are all teak throughout, and the 
whole of the first-class accommodation has been fitted with specially 
selected hardwood fittings, the designing and ornamentation being 
most effective. The whole of the upholstery work is of a high-class 
character, and the general effect is one of extreme comfort and 
luxury. The beds in the berths are all of iron, and fitted with 
spring bottoms. § attention has been given to the fitting 
and finishing of the veesel throughout, and the whole of the 
arrangements have been under the direct personal gente of 
Mr. 8. Konishi, the company’s chief superintendent, @ engines 
and boilers have ben constructed by Messrs, John Dickinson and 
Sons, Limited, of Palmer’s Hill Engine Works, Sunderland, the siz2s 
of the cylinders being 28}in., 47}in., 79in. by 48in. stroke, supplied 
with steam by four extra large boilers, built to stand 180 lb. pressure. 
The machinery has also been built under the superintendence of Mr. 
Konishi, who has had with him a staff of Japanese experts. The 
trial was attended by Mr. 8. Konishi, Captain M. Uchida, and Com- 
mander U. Fakuda, of the Japanese Imperial Navy; Mr. M. 
Kojima, Mr. 8S, Terano, and Mr. T, Atsmui, of the Osaka Com- 
pany Captain 8, Tomioka, Toyo Kisen Kabushiki Kaisha ; Captain 
. Nagata, of the Osaka Company ; Captain Whale, who is in com- 
mand ; also Charles E, Thompson, James Marr, and P, Phorson, 
on behalf of the builders. Messrs, F. J. Dickinson, J. (: 
Dickinson, A. Dickinson, and J. Bowden, on behalf of the engine 
builders, and a number of other gentlemen, The results were con- 
sidered very satisfactory, and during the course of the day 
luncheon was served, and the usual toasts were dul honoured. 
hong — proceeded to Middlesbrough prior to her departure for 
C) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Tux tone of business on ’Change at Birmingham to-day—Thursday 
_was only moderate. The ruinous struggle in the engineering 
trade exercised @ depressing influence, mportant Indian and 
Australian orders were said to have been lost, and a fear was 
xpressed that English Government contracts would have to go to the 
Continent. For general engineering work in this district a steady 
demand is experienced, while an active inquiry is noted for 
specialities, among them being steam pumps and electrical 





_ pig iron department this afternoon was quiet, but leading 

ents are understood to have sold thousands of tons last week. 
Stocks remain small, the current production being readily 
absorbed. Medium and common Staffordshire pig iron are a 
shade weaker, owing to the competition of Northamptonshire and 
Derbyshire smelters. The genoral quotations for Staffordshire 
ssotal were to-day : all mine 523, 64. to 57s. 64.; part mine, 45s. to 
47s, 6d.; and cinder pig, 38s. to 393. The Earl of Dudley’s cold 
blast pig is quoted 97s. 6d., hot blast all mine 603. to 67s. 6d., and his 
lordship’s X. X. brand 453. to 52s, 6d. Sir Alfred Hickman’s Hydrate 
pig is 503., and his B.F.M. brand is 453. Derbyshire forge was 
423, 6d. to 43s, 6d., and Northamptonshire forge 40s. to 41s, 

‘At the steel works general activity still prevails, and makers 
say they will remain busy to the end of the year, notwithstanding 
the efforts of northern makers to undersell to district consumers. 
Bessemer billets were £4 10s. to £4 15s.,and Siemens ditto £4 15s, 
to £5. Steel strip was £6 53, to £6 103, and hoops £6 10s, 
Siemens bars were £7. Soft steol manufactured at Sir A. Hick- 
man’s Bilston works is quoted : plates £5 15s. to £6 15s.; rounds and 

uares, £5 15s. to £6 5s.; flats, £5 103, to £5 15s,; angles, 
ri 7s, 6d.; tees and channels, £5 15s.; and girders, £5 10s. The 
Earl of Dudley’s steel is quoted for angles not under six united 
inches £5 17s. 6d., and under that size £1 extra. Flats 6in. to 
12in. wide, rounds 2in. to 6in, diameter, and squares 2jin. to 5in., 
are £6, with usual extras for smaller or larger gauge than those 
quoted, Tees not under six united inches are 7s. 6d,, and 
under that size 10s. per ton extra, Channels are £6 7s. 6d. 

Marked bars were £710s. The output of this quality has lately 
been below the average. There are, however, vernment con- 
tracts running for best qualities that will probably supply work for 
the quarter. The Earl of Dadley’s L.W.R.O. bars realised 
£8 2s. 6d. for rounds, equares, and flats. Medium bars were 
£6 5s. to £6 103. The prices of medium and common iron are 
stronger as the result of last Thursday’s meeting, and it is now 
eam that the downward movement in common bar prices is 
likely to be arrested. At the meeting of the Unmarked Bar 
Association in question, Mr. Hingley presiding, it was resolved, 
in view of the increased cost of raw material, to try and obtain 
better prices. They are desirous to re-establish the £6 5s. basis of 
January last, and state that if certain undersellers were 
eliminated this figure would be again reached, but while the 
associated makers hold out at present for £5 12s, 6d. to £5 17s. 61., 
Shropshire and other outside houses take the market at £5 10s to 
£5 15s. Gas strip wasin fair demand at £5 12s, 6d. to £5 15s., 
hoop iron £6 10s,, stamped sheets £9 10s. to £10, and pail rod 
£6 103. to £6 15s, The Earl of Dudley’s tees were £8 17s. 6d., 
and angles £8 7s, 6d.; ordinary angles £6, 

The black sheet branch was extremely depressed, Staffordshire 
manufacturers with difficulty holding their own in the competition 
with Welsh and North-west Coast firms. Black sheets were 
quoted £6 for singles, £6-5s. for doubles; but black sheets of 
24 gauge were sold as low as £6perton. The galvanisers are 
busy on manufacturing sheets both for home and export, but 
prices are very poor, £9 15s, to £10 delivered Liverpool. 

Best charcoal tin sheets ranged to-day from £23 to £24 a ton 
standard gauge, and coke £2 ton less. Tin-plates were 93. 64, 
for I.C, coke, 

The coal trade is steadily improving, being favourably influenced 
as winter nears. Oolliery owners are obtaining the full recent 
advances, and competition is abating. The pits are more regularly 
employed, but the output is being restricted, so as not to create 
any large surplus, which would militate against prices. Contracts 
are now — entered into for winter supplies, both by house- 
holders and large manufacturing consumers. Best house coal 
realises 10s, to 133. at the pits, commoner qualities 93, and 
upwards, Forge coal realises 7s, 64. to 9s., according to quality 
and district. 

The final meeting of the general committee which carried out 
the local arrangements for the jubilee meeting of the Institution of 
Mechanical Engineers, held at Birmingham last July, took 
place on the 19th instant, Mr, Arthur Keon presiding. 
A balance-sheet was presented showing that the local 
fund raised for the entertainment of the visitors realised 
£849 1s. 6d., and after meeting the expenses there was a balance 
in hand of £126 3s, 1d. The balance sheet was passed on the motion 
of the chairman, and various votes of thanks were passed, The 

ntors resolved to ask the hon. secretaries, Messrs. W. Bayley 

arshall and Eric M. Carte, to accept the surplus in r ition 

of their services. Mr. Bayley Marshall thanked the meeting on 
behalf of himself and colleague, and the proceedings terminated. 

On Monday last a meeting of chainmakers was held at Cradley 
Heath, Staffordshire, under the chairmanship of Mr. T. Sitch, 
secretary to the Saltney, Pontypridd, and South Staffordshire 
Chainmakers’ Association, for the purpose of organising the workers, 
especially the female operators, Speaking of the engineers’ 
strike, Mr. Sitch said it was a vital struggle between capital and 
labour, He contended that the engineers were worthy of their 
support, and he trusted that in the end victory would rest with 
them. Mr, J. Homer remarked that the Cable Chainmakers’ 
Society had decided to give £10 to the relief of the engineers, 
Whilst the Saltney, Pontypridd, and South Stsffordshire Chain- 


makers’ tion were forwarding £10 every week while the 
strike lasted. A resolution was ed deciding to cease work at 
any place where the list price is not paid, and extending their 


notice to that effect for another week. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester,—It is a matter of general surprise—and to this I 
have referred previously in my notes—how very little the pro- 
tracted stop of the engineering works has really affected the 
iron trade of this district, Although there has perhaps not been 
80 much buying in large quantities, business has come very 
steadily forward ; makers and merchants in most cases report 
that the transactions put through their books have, in the 
aggregate, represented a very fair average weight, and have 
Very considerably exceeded what they had anticipated under 
the circumstances, Prices have also remained remarkably 
strong, makers, in fact, maintaining a very ind dent position, 
and of some brands of pig iron there has been an actual 
scarcity. The question is repeatedly asked, What would have 
been the condition of the market had there been no strike 
in the engineering trades? and the general impression is that in all 
probability there would have been a decided ‘‘boom.” Daring 
the last week or two there have, however, been indications that 
the prolonged lock-out and strike is having some more marked 
effect upon business, and there would seem to be a good deal of 
uncertainty as to what the position of the market may be when 
the dispute comes to an end. Merchants have commenced to 
undersell, and this has been chiefly for forward delivery, which 
certainly does not indicate anticipations that the resumption of 
operations in the ae works will be followed by any great 
influx of buying, msumers also would certainly seem not to 














anticipate any rush of business upon the market when the strike 
is over that is at all likely to force up prices, as in most cases 
or are just at present preferring to buy only from hand to mouth, 
and are leaving over any further requirements they may have to 
cover until the termination of the dispute brings a more settled 
outlook to the trade, ~ 

The Manchester iron market on Tuesday was moderately 
attended, with only a slack sort of business reported generally. 
For pig iron there was not more than a slow inquiry, and there 
were some low sellers gst bants, but mak ices were 
all very firm at the full rates that have recently been ruling. Local 
and district brands are firm at last week’s quotations, arenes 
45s. and 45s, 6d, for forge, to 486. 6d. for foundry Lancashire, 
less 24 ; 43s, 6d. for forge, to 45s, 6d. for foundry Lincolnshire, 
and 46s, 6d, to 47s, 64, for foundry Derbyshire net cash, delivered 
Mazchester; and the cnly matter to note is that whilst some 
Lincolnshire makers have shown a disposition towards further 
hardening on the minimum basis—which, however, at their meet- 
ing last week was not considered advisable—one or two merchants 
are still underquoting both in forge and foundry qualities. Good- 
named foundry brands of Middlesbrough are not quoted under 
about 50s. 10d, net for prompt deliv: by rail equal to Man- 
chester, but merchants are prepared to book forward contracts at 
6d. under this figure. In Scotch iron prices show come irregu- 
larity ; Glengarnock can be bought at 6d. to 46s, 9d., with 
Eglinton quoted 47s, to 47s. 3d. delivered at the Mersey ports, and 
—— for delivery Manchester docks are about 49s. for 

lengarnock to 49s. 6d. for Eglinton. Ordinary brands of 
American pig iron continue to be quoted about 46s., with some 
special brands quoted up to 50s. net delivered Manchester docks. 

Finished iron makers continue fairly well engaged on orders in 
hand, but prices are easier, and, with perhaps one exception, 
Lancashire bars can now be bought without difficulty at £5 12s, 6d. 
North Staffordshire bars are still quoted £5 17s. 6d. to £6 2s. 6d., 
delivered here; sheets still average about £7 to £7 2s, 6d, For 
hoops there is only a very limited demand, which is not keeping 
mills going more than half-time, but the association list rates 
remain unchanged at £6 10s. for random to £6 15s, for special cut 
lengths, delivered Manchester district, and 23. 6d. less for 
shipment, 

n the steel trade there is no material change to notice, A 
fairly brisk inquiry continues to be reported for some classes of 
manufactured material for structural purposes, but generally 
business is only very moderate, with low prices still ruling. 
Ordinary foundry hematites are obtainable at 56s. 6d., ye 
although 58s, 6d. is quoted for some special brands, Local-made 
billets are firm at £4 6s, 3d. net cash ; steel bars. remain at £6 
to £6 5s.; girders can be ht at £6 to £6 5s.; common steel 
plates at £5 10s, to £5s. 12s 6d., with boiler plates averaging £6 
to £6 2s. 64., delivered in this district. 

In the metal market the position remains unchanged, buying, 
especially for eers’ requirements, restricted to very 
small quantities, but list prices for manufactured goods are main- 
tained, and with regard to these it is not at all probable that any 
alteration will be made, at any rate in a downward direction. 

In the present abnormal condition of the engineering industries 
throughout this district, it is scarcely possible to make a report as 
to the actual position of trade which can possess very much value, 
All that can be said is that the dispute still drags on, with no 
very material change in the position, so far as what may be termed 
the higher classes of engineering are concerned. Some of the 
general engineering establishments are gradually getting a fair 
amount of partially-skilled labour, or are training up such men as 
they can get to meet their requirements, where no o——- 
trained skilled labour is requisite, and in departments not direc’ 
affected by the dispute a large number of men are kept engaged. 
Messrs. Platt Bros., of Oldham, report that they have now between 
four and five thousand men in the works, and the number is 
steadily increasing every week, but so far probably not more 
than about fifty of the old trade union hands have returned. 
the Openshaw works of Sir Wm. Armstrong, Whitworth, and Co., 
Limited, between two and three thousand: men are reported to be 





at work, but here also there has been no a jable breaking 
away from the trade unions, Free labour is also being brought 
into the district, and extra provision has been made during the 


week at one or two large establishments for housing the men in- 
side the shops, The boiler makers in Lancashire, with one or two 


exceptions, remain outside the employers’ combination, are 
generally well engaged, the same remark also applying to those 
engineering firms in the district who have not joined the Federa- 
tion, 


the engineering trade all rorya work is being 
turned out in steadily increasing quantity, but thestrike and lock- 
out is none the lees being very seriously felt, either in the suspen- 
sion or the absolute loss of a great man —— orders, 

I have oye referred to the indu: development in E 
gress in the neighbourhood of the Manchester Ship Caral, where 
portions of Trafford Park are being taken up as sites for new works, 
I understand that preparations are now made at the Barton 
end of Trafford Park for the erection of new patent-fuel works, for 
the accommodation of which a wharf will be constructed on the 
banks of the Canal. A large corn mill is also to be built near the 
site of the old corn mills at Barton, which were demolished during 
the construction of the Canal, 

In the coal trade here a slackening off i me in the weight 
of actual business doing as — with the activity reported 
of late, and although pits generally continue on full time, there is 
not quite so much firmness in Any falling off in the 
demand is, however, chiefly felt in the better qualities of round 
coal suitable for house-fire purposes, requirements for which have 
necessarily been to some extent checked oo recent spell of much 
warmer weather, and not only has any of a further advance in 
prices with the close of the month disap; , but the full maxi- 
mum rates which were being quoted at the commencement of the 
month are not now in all cases held to. Best W: Arley coal can 
scarcely now be quoted more than about 10s. to 10s. 6d.; Pember- 
ton 4ft. and seconds Arley, 83. 6d. to 93.; common house coal, 
7s. to 7s. 6d. per ton at the pit mouth. The lower qualities of 
round coal still fmove off, but moderately for iron making, steam 
and general manufacturing purposes, requirements for these being 
of necessity more or less restricted owing to the continued stoppage 
of a works throughout the district, and supplies are 
plentiful in the market, with prices only about maintained at late 
rates, 6s, to6s. 6d. being average figures for ordinary qualities of steam 
and forge coal at the pit mouth. Engine fuol is generally moving 
off tolerably well, but of this are also ample supplies in the 
market, and the threatening outlook in the cotton trade of neces- 
sity exercises a depressing effect upon the market for this descrip- 
tion of fuel. Prices, however, remain almost as last quoted, with 
collieries very firm as gee forward contracts; but there are 
sellers in the open market prepared to take low figures for tem- 
porary clearance sales, Common slack averages 3s, to 3s. 6d.; 
medium sorts, 33, 9d. to 4s, 3d.; and best qualities, 4s. 6d. to 
4s, 9d. per ton at the pit mouth, 

In the shipping trade business continues fairly good, although 
the recent improvement is not being quite maintained, and good 
qualities of steam coal do not average more than 8s, to 8s. 3d., 
delivered at the ports on the Mersey, with about 8s. 3d. to 8s. 6d. 
for delivery Manchester docks, 

Barrow.—West Coast hematites are very firm and steady, and a 
good business is being done by smelters. The market, in fact, is 
buoyant, and inquiries for forward deliveries are more numerous. 
There can be no question that a big trade improvement will be 
likely to follow the settlement of the engineers — , not only 
by reason of the fact that much work has been delayed for too 
long a time, but that a long period of undisputed trade relations 
may be thereafter expected to obtain between masters and men. 
Bessemer qualities of metal are in good _ but again cr | 
is being done in forge and foundry quali metal, Business 
reported in makers’ iron at 48s. to 50s. 6d, net f.o.b., at usual 
ports, Warrant iron is firm at 47s, 94d, net cash sellers, 47s, 9d, 









buyers, A further clearance of stocks is reported this week to 
the extent of 4594 tons, making the decrease since the beginning 
of the year 106,981 tons, and leaving stocks still in hand at 
188,965 tons. An extra furnace has been lighted this week, and 
there are now 39 in blast, as compared with 36 in the correspond- 
ing week of last year. The prospects of the hematite pig iron 
trade are good, and a continuance of the present position is more 
than assured for the remainder of the year. 

A good demand is maintained for iron ore, and native sorts 
continue to command good prices ; 11s, is the quotation for good 
average native ores net at mines, and better prices still are 
expected if Spanish continues to be as dear as at present, 

ere is a good demand for steel railway material, and this 
branch of local steel works is likely to remain actively employed 
for some time to come on orders cn hand. Other orders repre- 
senting considerable weight of deliveries are in the market, and 
the trade outlock in British, colonial, and foreign markets is eatis- 
factory. Prices remain steady at £4 103. combination rates. 
Light rails and colliery sections are in small inquiry, but train 
sections are in d d all round. Steel shipbuilding material is 
in fair request, but many specifications are withheld owing to the 
fact that builders cannot under present circumstances get on with 
their work ; but = remain good, and orders for large con- 
signments of material are on the point of being placed provision- 
ally. The smaller branches of the steel trade are well employed, 
and indeed every mill in the district is busy. It was ramoured 
last week that Sir John Brown and Co. had purchased the West 
Cumberland Iron and Steel Works at Workington, but this has 
since been contradicted. There is, however, a disposition to move 
the heavy Sheffield trade to the coast. 

The shipyards in this district are well off for orders. but several 
departments of their work are almost ata standstill. Preparations 
are in progress for a big future business, and it is anticipated this 





will soon show itself as soon as the ineers return to work. In 
the marine engineering shops very little is being done. 

The coal trade is steady, but prices remain at lowfigures. Coke 
is firm, and the consumption is greater. Prices are steady, alike 
for Durham and Burnley sorts. 

Shipping is fairly well employed at West Coast ports. The 


— of pig iron during last week were 9495 tons, and of steel 
tons, as compared with 5035 tons of pig iron, and 7046 tons 
of steel in the corresponding week of last year, being an increase of 
4460 tons of pig iron, and a decrease of 222 tons of steel. The 
total shipments this year have reached 348,468 tons of pig iron, 
and 364,699 tons of steel, as com d with 258,705 tons of pig 
iron, and 396,755 tons of steel in the co: nding period of last 
year, showing an increase of 89,763 tons of pig iron, and a decrease 
of 32,056 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE work done throughout the South Yorkshire coalfield con- 
tinues to be quite up to the average, and the output has been so 
considerable that the rise of one shilling per ton recently noted has 
not been so easily obtained all round, in consequence of abundant 
supplies, The demand for house coal is being increased owing to 
the winter requirements, Silkstones in the best qualities are 
quoted at 8s, 6d. to 93.; secondary sorts, 7s. 6d. to 7s, 9d. per 
ton. Thick seam house coal, first quality, is at 8s. to 82. 6d. with 
a good business doing ; secondary sorts fetch 7s. to 7s. 3d. per 
ton. An improved ca!l for thin seam coal, particular!y for house- 
hold purposes, is reported. Trade with the Baltic ports is still fairly 
maintained, although the season is drawing towards a close, An 
exceptionally large tonnage is now being sent by the principal 
thick seam collieries. The output from these pits for export will 
be largely increased when the Dearne Valley and South Yorkshire 
Railway lines are constructed. Then it is expected that half-a- 
dozen collieries in South Yorkshire alone, with a combined yearly 
output of four million tons, will be added to the business done 
with the Hall and Barnsley line. Best steam coal is now at 7s, 6d. 
to 7s. 9d. per ton, secondary descriptions realising 63. 9d. to 7s. 
per ton. There is rather less doing in coal for steam generating 
purposes, and a similar remark applies to the sorts used in coke 
making. Best screened slack is now 23. 9d. to 33., whilst inferior 
kinds and ordinary pit slack can be had at 2s. 3d. to 2:, 6d. per 
ton. Smudge is at ls. 6d. to le. 9d. per ton. Coke is being 
pretty freely sent to North Lincolnshire and Derbyshire, where 
stocks of pig iron are reported to be accumulating. Best washed 
coke makes from 11s, to 11s. 3d. ; ordinary smelting coke ranges 
from 9s. 3d. to 9s, 6d. per ton at the works. 

The crucible steel trade does not improve. Our leading houses, 
of course, are affected by the engineering trouble more than others, 
For tools, cutlery, and similar goods, there is a good demand. One 
of our principal steel manufacturers, who has just returned from 
Sweden, has been at some pains to see what the Stockholm Exhibi- 
tion was like, and to visit several of the iron and steel works, He 
states that he was surprised to see the perfection with which the 
Swedish steel manfacturers had brought their means of deali 
with both iron and steel. Hot and cold rolling, tube rolling, an 
similar processes were being conducted with perfect efficiency. 
Theresult mustinevitably be that work hithertodone here for Sweden 
will be completed at home. The makers of Swedish material, he 
says, are well booked forward at full prices. American, German, 
Belgian, French, and other continental firms, have bought already 
very freely. In the Sheffield district Swedish steels are briskly 
called for, and the recent advanced prices are firmly maintained. 

War material is still in good request, and the engineers’ strike is 
not greatly hindering theoutput. Makersof projectilesare very busy, 
and it is expected that the Government will shortly place further 
important orders. New patterns of shot and shell have been sub- 
mitted. Should the tests prove satisfactory, as is expected, there 
will no doubt be an accession of good work. 

In the lighter trades the condition of affairs remains as reported 
last week. The engineers’ strike is affecting still more severely 
the production of files, and the home requirements for engineers’ 
tools generally is getting more languid. The chief demand at 
present is for the Continent, on account of ship repairs in various 
ports, where foreign vessels which usually come to England for 
that purpose have _ in to get the work done lest the engineer- 
pes calamity should prevent their obtaining the overhauling they 
D 


Colonel Sir Howard Vincent, C.B., M.P. for the Central Division, 
delivered his annual address to his constituents on Monday. It 
was chiefly devoted to questions of trade, bearing closely upon the 
orders which had gone to the United States and the Continent 
through recent and present industrialdisputes. The following day he 
told his constituents that a few hours before he had visited several 
works in Sheffield, and conversed not only with the employers, but 
with many of the employed. He found, and he told them frankly, 
that at present the public were able to supply themselves from 
foreign sources more quickly, more accurately, and at less cost, 
with many articles which were portions of Sheffield trade than 
those articles could be obtained for, either in Sheffield or in 
England. He gave one instance. A certain kind of malleable 
castings, made in the States by American workmen, could be 
delivered in Sheffield at 2}d. per pound. Similar castings made 
in Sheffield were 34d. per pound. At the same time many articles 
of Sheffield’s staple trade were being produced in Belgium by men 
earning from 11s, to 12s, per week, and working 124 hours per day. 





NORTH OF ENGLAND, 
(From our own Correspondent.) 


TuHE iron market has shown considerable animation this week, 
a large business has been done, and prices have tended altogether 
in fayour of the seller—a combination of circumstances w! very 
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few people could have expscted in the face of the difficulty in the 
engineering industry. It has not been requisite to blow any 
furnaces out, as some predicted it would be, if the strike were a 
prolonged one, and it aks well for the sound and healthy 
character of the trade that the position has been so well main- 
tained. Out of the 129 furnaces erected in the North of England, 
94 are in operation, that being about the number at work all the 
year. Of the 87 Middlesbrough blast furnaces, 67 are in operation, 
of which 43 are making ordinary Cleveland iron and 24 hematite, 
&2. For some time past the deliveries have been in excess of 
the production, and stocks have been brought within very narrow 
compass; in fact, there has become quite a scarcity of Cleveland 
iron, and consumers are not always able to get supplies promptly. 
It is calculated that the stock of pig iron in this district has gone 
down over 100,000 tons this year. 

The price of No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery has this week not been under 42s. 34. per ton; a large 
business has been done at that figure, ard buyers have paid it 
readily, not only for proript but also for delivery up to the end of 
the year. The leading brands have been advanced to 423, 6d. 
The figures are the top prices of the year, and as 42s, 3d. 
has ruled for a month it is evident that the producers are ina 
position to hold their own. No. 1 Cievelard pig iron is at 
433. 94.; No, 4 foundry at 41s.; grey forge at 393, 94.; and 
mottled and white at 393. 3d., all for early delivery. The stock 
is almost exhausted with makers, and in Connal’s warrant stores 
the quantity held on the 20th was 76,791 tons, a decrease for 
the month of 1989 tons. Shipments of pig iron from the Cleve- 
land district are very good, and promise to be the largest of 
any month on record. Up to the 20th they had reached 81,152 
tons, as compared with 67,386 tons in September, 74 922 tons in 
August, and 73,918 tons in Ostober, 1896 

Hematite iron is showing improvement, and it is becoming more 
tolerable for the makers thereof. The selling price has advanced, 
while at the same time the cost of production is being reduced. 
Mixed numbers of East Coast hematite pig iron is realising 4s. 64. 
per ton, and Rubio ore is cheaper; it is quoted at 15s. per ton 
delivered in Tees or Tyne, but can be had under tbat as the freight 
from Bilbao to the Tees has dropped to 63. 3d., a decrease of 9d. 
as compared with the close of last month. The small stock of 
Cleveland hematite in Connal’s stores is a distinct advantage to 
makers, more especially as this stock is held in the hands of a few 
speculators only, and these are not pre to part with them 
under 50s. per ton, which is considerably more than buyers will 
give. us warrants do not compete with makers’ iron, as it is 
hardly likely that consumers will pay 503. per ton for warrants 
when they can get a known brand of makers’ iron for 49s, 6d. 
The stock of Cleveland hematite pig ircn in Connal’s stores on the 
20th was 54,098 tors, decrease for the month only 267 tons. 

The statistics issued by the Middlesbrough Chamber of Com- 
merce for the quarter ended Saptember 30:h report an output 
for the first nine months of the year of 1,672 000 tons, against 
1,737,145 tons in the corresponding period of 1896. The output of 
Cleveland pig iron is estimated at 1,005,000 tons, almost the same 
as last year; but the prodaction of hematite, &c., has fallen from 
732,000 tons to 667,000 tons. The exports of pig iron have been 
865,931 tons for the nine months—the best on record—against 
823,452 tons in 1896. Of manufactured iron and steel 420,704 tons 
have been exported this year, as compared with 364,188 tons in 
1896. Imports of iron ore into the Tees have reached 1,023,459 
tons, against 1,171,563 tons in 1896, 

The finished iron and steel industries show improvement, and 
comparatively few shifts have been lost, owing to the stoppage of 
the engineering establishments. ll finished iron and A poe 
are steady. Steel ship plates are at £5 5s.; steel ship angles, 
£5 23. 6d.; iron ship plates, £5 23. 6d.; iron ship angles, £5; 
common iron bars, £5 5s.; steel sheets, singles, £7; and iron 


sheets, singles, £6 103., all less 24 per cent. f.o.t. Heavy steel 
rails are strong at £4 10s. net at works. 
The North-Eastern Railway Company are asking for tenders for 


the widening of their main line between Shipton and Tollerton, 
Thirsk and Oiterington, and Northallerton and Danby Wiske. 
Oa Friday last Sir William Gray, one of the directors, Sir Wolfe 
Barry, C.E , the consulting engineer, Mr. G. 8S. Gibb, the general 
manager, and Mr. W. Cadworth, the engineer for the central 
division, visited West Hartlepool in order to ascertain how best 
the dock accommodation there can be enlarged. 

‘The coal trade is active, shipments being very good, and few of 
the collieries are badly employed. House coals have been advanced 
in price, but the demand is short of the October average on account 
of the mild weather. Coke is firm at 13s. 34., delivered at Middles- 
brough furnaces, New coal royalties extending to over 3500 acres 
have been taken at Easington, where some of the best coal in the 
county of Darham is believed to exist, and sinking operations will 
shortly be commenced. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue pig iron market has been comparatively steady this week. 
Scotch warrants have been in fair demand at rather better prices 
upon the whole. Cumberland hematite has sold in small quantity 
at firm rates, but Middlesbrough hematite has declined in price 
with scarcely any business. Ordinary Cleveland warrants are 
scarce, and on the other hand the current demand is inconsider- 
able in consequence of the price, plus the cost of carriage to the 
West of Scotland being relatively higher than that of Scotch pigs. 
Basiness has been done in Scotch warrants from 44s, 104d. to 
44s, 94d. and up again to 443. 1144. cash, and from 453, 04d. to 
45s. 14d. one month. The nominal prices of Cleveland iron in this 
market are 423, 241. to 423. 44. cash and 423, 444, to 42s, 6d. one 
month. Cumberland hematite has been done at 47s, 94d. to 
47s. 81. cash and at 47s. 1044. one montb. 

The output of pig iron in Scotland is well maintained, there 
being seventy-eight furnaces in blast, compared with seventy-seven 
at thistime last year. Of these, six are producing basic, thirty-five 
ordinary, and thirty-seven hematite pig iron. Scotch-made 
hematite is in fair demand, and is quoted 51s, per ton, delivered 
in railway trucks at the steel works. 

Stocks cf pigs are decreasing mora rapidly than hitherto, owing 
to the increased demand for ordinary Scotch pig for home use, 
The stock in Glasgow warrant stores has been reduced during the 
past week 1260 tons, 

The prices of Scotch makers’ iron are steady as a whole, Govan 
and Monkland, Nos. 1, ara quoted fo.b. at Glasgow 453. 74d.; 
Nos. 3, 45s. 14d.; Carnbroe and Wishaw, Nos, 1, 453. 104d.; 
Nos. 3, 45s. 44d.; Clyde, No. 1, 503, 3d.; No. 3, 47s. 34.; Sum- 
merlee, No. 1, 503. 64.; No. 3, 47s. 6d.; Calder and Gartsherrie, 
Nos, 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 528.; No. 3, 48s.; 
Ezlinton, at Ardrossan or Troon, Nos. 1, 47s.; Nos, 3, 453.; Dal- 
wellington, at Ayr, No. 1, 473.; No. 3, 45s, 6d.; Shotts, at Leith, 
No. 1, 523, 6d.; No. 3, 50s,; Carron, at Grangemouth, No, 1, 
51s. 6d.; No, 3, 483. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5232 tons, compared with in the corresponding 
week of last year. To Germany 1553 tons were despatched, Hol- 
land 785, Australia 385, United States 200, Canada 50, South 
America, 70, India 50, France 90, Italy 185, Belgium 20, Spain and 
Portugal 120, China and Japan 50, other countries 85, the quantity 
Paes coastwise being 1589 tons, against 964 in the same week of 
ast year. 

A aes ot fair contracts have been placed with shipbuilders 
and engineers ; and there are indications that, were it not for the 


engineers’ dispute, a considerable expansion of trade might now 
take place. In the finished iron department a steady business is 
being done. Tke steel works continue busy in most cases. It is 


evgineers and the marine firms are, however, suffering a good deal 
of inconv: nience, 

The coal trade is in a fairly healthy state, and supplies are now 
more readily obtainable, in consequence of the colliers working more 
steadily. Coal shipments from Scottish Vy in the past week 
reached 164910 tons, compared with 167,697 in the preceding 
week, and 150,466 in the corresponding week of last year. There 
is a fair demand for s‘eam coal in Glasgow market. A large busi- 
ness is being done in splint coal, and it is stated that in some in- 
stances there has been a slight relaxation in prices of this quality. 
Glasgow Corporation Gas Committee bas purchased a large 
quantity of splint in additicn to heavy purchases made general a 
week ego. At that time, the market was artificially buoyed up 
by the restrictive policy of the colliers, and the prices paid for 
splint were 7s. 5d. and 7s. 6d. per ton, The purchases now made 
are from 7s. 2d. to 7s. 5d., and these rates are considered fair, in 
the circumstances, There has been an active demand for all coal 
for shipment. Small coal ard nuts bave been in active request. 
At home, the inquiry for house coal has been easier owing to milder 
weather, Prices f.o.b. at Glasgow are, for main ccal, 7s.; Splint, 
7s. 6d.; ell, 7s. 6d. to 7s, 94.; steam, 8s. 3d. perton. In Fife- 
shire there is a good trade direct from the collieries to the shipping, 
and 6s, 3d. to 7s. 64, per ton are the prices current at Mathie 
and Burntisland. Trade is quiet in Ayrshire, with an abundant 
supply of coa!, and no material change in prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

At leng'h Iam pleased to be able, after a long period of sus- 
penee, to announce a much better condition of the coal trade. 
Report on ‘Change, Cardiff, at the beginning of the week was to 
the effect that a good deal cf activity had prevailed during the 
week in all departments of the coal trade, and that from Cardiff 
a'one 340,000 tons had been exported foreign, as compared with 
the preceding week of only 290,000 tene. The week’s business was 
a good deal in best and second best steam, and as a better demand 
was cetting in from France dry coals were in fuller request, and 
a decidediy better movement had taken place with Monmouthshire 
coal, while small coal quotations remained firm. In some quartere 
this favourable turn has been regarded as pointing to improved 
prices, and it is very likely, if increasing tonnage comes in, this 
will be the case, as I see that Monmouthshire semi-bituminous is 
3d. higher this week than last. 

This activity in coal bas not been confined to Cardiff. In 
Swansea during last week coal was exceptionally brisk, over 57,000 
tons having been d tched—the highest total known. Newport 
was also busy, coastwise and foreign, total 81,000 tons. This week 
opened with a notice, much discussed on ’Change, Cardiff, of a 
big order booked forthe Alexandria Railway. This was fora 
supply between 80 and 120,000 tons of double screened steam coal 
for the Alexandria State Railways. The price is 16s. 3d. per ton 
c.i.f., and it carries this pleasant fact to coalowners erally, 
that it is a satisfactory advance upon the price obtained for the 
same contract last year. The contractors are Millburn and Co., 
Cardiff and Newcastle. 

Mid-week at Cardiff the pegeney of tone in the coal trade 
continued, and not only was there a good demand for prompt 
shipment, but an increased inquiry for forward business, e 
latest quotations, Cardiff, were as follows:—Best steam coal, 
10s. 9d. to 11s.; seconds, 93. 6d. to 10s,; dry, 8s. 9d. to 9s. 64.; 
best Monmouthshire, 93. 34. to 9s, 6d.; seconds, 93, to 93. 14d. 
Cardiff shipment. House coal is now steadily improving ia 
demand ; best is quoted at 10s, 6d. to 10s. 9d.; seconds, 9s. 3d. to 
93. 94.; No. 3 Rhondda, 10s. 9d.; brush, 9s. to 9s. 3d.; small, 
7s. 9d. to 8s.; No. 2 Rhondda, 8s. 34d.; through, 63. 9d. to 7s.; 
small, 43. 64. Best sma'l steam is brisk at 6s. 3d. to 6s. 6d.; 
seconds, 5s. to 5s, 3d.; and dries, from 4s, to 4s, 3d. pone. 

Swansea prices are as follows :—Best anthracite, 11s. to 11s. 6d.; 
seconds, 93, 61. to 103.; ordinary, 93. to 93, 6d.; small culm, 4s. 6d. 
Steam, 93. to 10s. 6d.; seconds, 8s, 6d. to 93.; small, to 52, 6d. 
Hcuse coals :—No, 3 Rhondda, 10s. 6d. to 11s.; through. 8s, 64. 
to 9:.; small, 7s. 6d. to 83.; No. 2 Rhondda, 8s. 64. to 93. 63.; 
through, 7s. 34. to 7z. 94.; small, 53. 64. to 63, 

Swansea is to be congratulated upon a very marked improve- 
ment all round. Good accounts are received from Llanelly, where 
increased vitality is shown in the anthracite district. I note that 
large quantities are being sent to Sweden, Norway, Germany, and 
Denmark. All that is wanted for further development of this 
trade is the improved shipping facilities, which, authorities say, 
are only a question of a little time. 

The vitality in the iron and steel trades is shown by the increased 

uantities of iron ore coming in from various quarters. The 
owlais Company, in addition to importing freely from Bilbao, 
have had one cargo from Cuba. 

Throughout last week pig iron continued tolerably regular in 
price on ’Change, Swansea, and left off a littleinadvance. Finished 
iron and steel were reported not quite so good. Shipments of tin- 
plates emall, but stocks still low. 

In the Swansea Valley Thesstry and Everitt are busy, and have 
decided to re-start another furnace. Lower Forest, Millbrook, and 
Evans’ Foundries at Landore are fully occupied, als> at Players, 
Clydach. The men of Doffryn and Beaufort have been spproached 
in respect of a 15 per cent. reduction, and some departments 
have agreed. At the Foxhole the “finishing” men have con- 
sented to the same. 

At Briton Ferry last week there was commendable briskness at 
Briton Ferry Works, and also at the Albion, and an average pro- 
duction of steel bars, ingots, and tin-plates, 

A noticeable feature in the tin-plate district is the increased 
attention required for black plate. Few ‘‘sets,” I hear, are 
coated at some of the works, but the Cwmfelin, Morriston, and 
Midland in this respect are exceptional, 

The latest iron and steel quotations, Swansea Exchange, are as 
follows:—Pig iron, Glasgow warrants, 443. 104d, to 44s, 11d. cash 
buyers; Middlesbrough No. 3, 423, 4d. prompt; hematite, 493, 31.; 
Welsh bars, £5 53, to £5 7s, 6d.; sheet iron and steel, £6 23, Gd. 
to £6 7s, 6d.; steel rails, heavy, £4 5s. to £4 7s. 6d.; light, £5 5s, 
to £5 7s, 6d.; Bessemer steel bars, £4; Siemens best, £4 23. 61. 
Tin-plates: Bessemer steel cokes, 9s. 444. to 9s. 74d.; Siemens, 
93, 6d. to 93. 9d.; ternes, 28 by 20, 17s. 3d., 17s, 94., to 183, and 
2ls.: best charcoal, lls. 9s., 123. to 123, 6d.; wasters, 6d. to 1s. 
per box less; odd sizes usyal extras. Block tin, £63 to 
£63 11s, 3d. The other industries are fairly brisk throughout the 
district. Patent fuel last week was rather slow at Swansea, but 
Cardiff business showed improvement, and makers are quoting 
firmly both for prompt and future delivery. In the pitwood trade 
average business is reported at last quotation, jis is the case 
also in coke, quotations from 133. to 24s., accord to brand, 
Iron ore market is firm. Cardiff prices, Rubio, 13s, 94. to 14s.; 
Tafna, 13s, 3d. to 13s, 6d. 

The colliers’ delegates are beginning to hold meetings for the 
purpose of promoting a “Sliding Scale Substitute.” One is advo- 
cating a union with the general Federation; another a distinct 
union for South Wales, 








NOTES FROM GERMANY. 


(From our own Correspondent. )} 
THE position of the iron trade over here remains unaltered, and 
is, on the whole, tolerably satisfactory, orders coming in ly. 
Makers have, in some cases, been forced to yield to reductions, but 
these have been but slight ones, fortunately, and a healthy tone is 
generally maintained a ) 





indeed remarkable to how small an extent work, in these de 
ments, has so 


part- 
far been interrupted by the lock-out, General 


for structural iron, while bars and plates remain languid, Tp, 
has been a very lively activity going on at the machine sh, 
especially those engaged in the manufacture of railway ro 
— have been uncommonly well occupied for the last two or three 
weeks, 

The Rhenish-Westpbalian iron trade keeps pretty much 
reported in previous weeks, Di dis moderat eer prety 
regular in most departments, prices showing a fair stoadinere 

enerally. The business in sheets is still neglected, and bars arg 

ikewise flat ; quotations for both articles have been, consequent} 
somewhat depressed, and makers are expecting a further decrey! 
for the immediate future. Stocks in raw and in manofactured 
iron remain about stationary. 

Present list quotations are + Peeatis iy No. 1, M. 66 to 67: 
No, 3, M. 59 to 60; good forge quality, M. 58 to 60 ; basic, M. 69 
to 61; Bessemer, M. 60 to 63; Spiegeleisen, M. 65 to 67 ‘50, all 
per ton at works; bars, M. 132 to 185: best sorts, M, 153; 
angles, M. 132 to 185; girders, M. 118 to 125; sheete, M. 145 t¢ 
165; the same in basic, M. 135 to 150; boiler plates, M. 175 to 
185 ; thesame in basic, M. 140 to 160 ; Siemens-Martin plates, M 
142 to 158 ; Bessemer rails, M. 116 to 120; light section rails 
M. 110 to 115, all per ton at works, ’ 

Business on the Rhenish-Westphalian coal market is uncom- 
monly active, all sorts of fuel being brisk of sale. A rise in 
prices is anticipated. In September of present year 456,760 tons 
coal and coke were produced in the Saar district, against 
523,420 tons for the corresponding period last year ; in Silesia 
1,322,590 tons, egainst 1,166,520 tons; in the Ruhr district 
3,547,310 tons, sgainst 3,342 820 tons, and in the three districts 
together 5,426,740 tons, against 5,032,870 tons; this shows an 
increase of 54 per cent. for the Saar district, 14°4 per cent, for 
Silesia, and 6 ‘1 per cent. forthe Rabr district. Total output of 
coal during the first nine months of present ae was, for the 
Saar district, 4,685,770 tons, against 4,368,070 tons ; for Silesia 
10,486 810 tons, against 10,200,080 tons; for the Rubr district 
30,165,630 tons, a t 28,023,050 tons, and for the three districts 
together 45,338,210 tons, against 42,591,200 tons for the same 
period last year, 

The worst expectations with regard to the Austro-Hungarian 
iron market are, it appears, about to be realised, for the tone 
genera!ly is, if possible, even more dull and depressed than before, 
and only the most limited demand is experienced in the different 
departments, the ursettled position of the iron and steel trade 
causing consumers to hold back with their orders as much as ever 
they can, and asthe demand at this time of the year is always 
rather low, it may well be imagined what a poor sort of trade is 
beg transacted at present, he condition of prices is naturally 
anytbing but firm. At the wagon end locomotive shops prospects 
for future employment are good ; within the next three years the 
sum of 10:22 million florins is to be spent on 122 locomotives and 
tenders, fifty-five passenger and 240 load wagons. 

The French iron industry is, it must be owned, a trifle dull, the 
= of orders secured upon the week having been very 

ited. 

Ia Belgium the strong competition of English and German 
firms has been causing a somewhat weakly tone in the quota- 
tions for some articles ; but there is, on the whole, a fair 
amount of fresh work coming in, and the majority of the works 
report themselves in brisk employment. Present quotations are: 
—Luxemburg foundry pig No. 3, 60 f.; common forge pig, 60 to 
62 f. p.t.; gocd merchant bars, f.o.b, Antwerp, No, 2, fs *25 to 
133 f.; No. 8, 136°25 f.; the eame free Belgian station, No, 2, 
132 50 to 135 f. No. 3, 187 °50 to 140 f.; girders, f.o.b, Antwerp, 
131 °25 to 133 f.; the same free Belgian station, 132 ‘50 to 135 f,; 
iron plates for export, No. 2, 140 to 142f.; No. 3, 150 to 152'50 f.; 
steel plates, 150 to 152 f.; steel rails, 105 to 110 f. p.t. 

The ironworks which the Japanese Government is building in 
Tamatamura on Kinschin, is reported to have ordered nearly all 
their requirements at the Gate Hoffmungs-hiitte, in Oberhausen, 
Rheinland. Ukitschi Hajakawa, professor at the School of 
Industry in Tokio, who has been appointed manager for the above 
named works, spent more than ten years in Germany for his 
practical and theoretical education. 

The a og of English coal to Garmany are stated to have been 
continually increasing lately. In the past year 4,307,463 tons, 
worth over forty-seven million marks, have been imported, chief 
consumers being Hamburg, 1,700,397-tons ; Stettin, 846,534 tons ; 
Dantzig, 593,014 tons; Kiel, 245,325 tons; Bremen, 175,124 tons, 

ere was also imported English coke, to Freebaven Hamburg, 
26,630 tons, and to other parts of Germany 52,312 tons ; together 
78 942 tone, 

Value of export in metals and metal articles from pt last 
year was 413,/00 gulden, against 976,900 gulden in 1895, France 
and Italy being the chief consumers. Value of import was, in 
gulden, pit coal, 4,413,200, against 4,191,400 in 1895, chief supplies 
coming from England ; iron and iron articles, 4,730,400, sgainst 
3,727,200, chiefly from England, Belgium, France, and (termany ; 
copper and brass, 1,164,200, a 830,100, principally from 
England ; machines, &c., 4,328,600, against 3,208,700, chiefly from 
France, Belgium, and England ; hardwares, 1,421,500, against 
1,352,000, chiefly from France, Austria-Hungary, and Germany ; 
lamps, 175,400; against 134,400, soya, mo imported from 
Austria-Hungary, France, and Germany. Increase of imports of 
metals and metal articles last year as compared to the year before 
was 2,745,000 gulden, the building of a large sugar-factory in 
Upper pt, as well as the constraction of electric tramways in 
Cairo and Alexandria, being generally regarded as the causes of 
this pre’ — increase, The a year is also expected to 
be a fairly satisfactory one for the iron and metal industry, 
various railways, water and gas works being in course of con- 
struction. 

The iron business in Sweden is reported to be steady and fairly 
satisfactory. During the first eight months of present year 
Swedish export in iron was 157,069 t., against 189,608 t, for the 
same pe the year before. This falling cff in export may be 
accounted for by the increase in local demand ; during the first 
eight months of present year 34,774 t. English pig iron, and 1718 t. 
bars had to be imported to Sweden, in order to cover the inland 
requirements, Export in bars was 53,650 t. only, against 113,304 t. 
last year; billets and raw bars, 12561 t, t 15,996 t.; pig 
iron 38,330 t., against 46,453 t. for the ommend period the 
yest before. Export in iron ore, on the other hand, rose from 

18,380 t. last year on 983,567 t. this year. The value of machines 
and articles in finished iron that have been imported to Sweden 
was 10,339,000 crowns for the first eight months of present year, 
—— 7,657,000 crowns for the same pericd in the previous year, 
which may be considered asa decided symptom of improvement in 
the iron industry. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop demand for steam coal; prices remain same as last 
week. House coal trade keeps good; prices very firm. No 
one in tin-plates. Iron and steel works well off as regards 
orders, 

Coal: Best steam, 9s.; seconds, 83, 94.; house coal, best, 11s. 
dock screenings, 5s. 9d. to 6s.; colliery small, 5s, 6d. to 6s.; smith’s 
coal, 6s, 6d. Patent fuel, 10s. Pig iron: Scotch warrants, 45s.; 
hematite warrants, 42s, 4d., f.o.b. Camberland ; Middlesbrough, 
No. 3, 47s, 9d. prompt ; Middlesbrough hematite, 49s, 6d, Iron 
ore: Rubio, 13s, 9d. to 14s.; Tafna, 13s, 3d. to 138, 6d, Steel: 
Rails, heavy sections, £4 5s, to £4 7s. 6d.; light ditto, £5 5s. 
to £5 7s. 6d., f.0.b.; Bessemer steel tin-plate bars, £4 ; Siemens 





round, 
Pig iron is in fair demand on the Silesian iron market, and in 
the manufactured iron department a brisk inquiry is experienced 





steel tin-plate bars, £4 2s. 6d.; all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 9s, 9d.; Siemens, coke finish, 10s. 
Pitwood, 15s, 9d. to 16s, on Ex Telegram : Copper, 
£48 2s, 6d.; Straits tin, £63 1s, 8d, Freights very firm, 
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THE PATENT JOURNAL, 
“The Illustrated Oficial Journal 
ondensed from Patents.” v 
Application for Letters Patent. 
When tions have been ‘‘ communicated " th, 
4 ew ond addres of the communicating party —- 
printed in italics. 
5th October, 1897. 
Fioats of Steam Tursives, 





E. Seger, 


Maxina MaAcuiyes, R. Nawrath, 


99,842. 


99,848. 


12 aorni0 Raitway Switcues, H. H. Lake. 
UBesre Automatic Switch Company, "Limited, United 


n. 
BARREL 


E.ecrric Junction Boxes, J. Cloos, 


me. 
92 946. “SEPARATION of CzttuLosz, A. D. Watson, 


92, Leal ‘oLE Brakes, W. Barlow and G. Monks, Bir- 


ham. 
ei ne -ARM CARTRIDGE Caszs, E. J. Reimbeau, 


nie ELEcTRIC Sicnatuina Apparatvs, 8. £z bert, 


don. 
94,80. Laure, W. H. Wheatley.—(C. W. Beck, United 
8.) 
mie Measure, W. P. Thomyson.—(0. B. Shallen- 
berger, United Stotes.) 
92,852. REGULAT:NG Mernons, R. Belfisld —(B. M. 
Tingley and 0. B. Shallenberger, United States.) 
92,858. HANGING Winpow Sasues, W. J. H. Richer.’s, 
ool. 
wn gp wed Winton Pottery Company, Ltd., and F. 


cock, Liverpool. 
n855 Apparatvus for CHeckino Time, R Btirk, Liver- 


1. 
22856. Cuanoine Sxvu1TLes of Looms, H. R. Ress, Man- 


hester. 

99 867. Sramp Hanpies, R. Baddan.—(@. Chevallier, 
France.) 

ay Arptyisa Arrk to Orrices, B, McGregor, 
London 

99,859. 
London. 

92,860. ArJUSTABLE NUT-WRENCH Or Spanner, J. B. 
Banks, London. 

92,861. BRAKE MecuaNism for Bicycies, E. Pellas, 


Maras: 1c Coatine of Paper, C. Endruweit, 


London 

22,862. Mawvracrons cf Resinous Soap, F. Arledter, 
Londo’ 

22,863. Tine Cover, J. M. E. &chidnning and C. G. C. 
Arvé, London. 

22,964. Main Stoppers, P. Goodman, London. 

92,865. Macuines for SEwINo, A H. Kursheedt, 
London. 

22,866. Locks for Bicycies, M. von der Heyden, 

ndaon. 

99,867. Paint, H. L. Bates, London. 

92,868. Eco-sHetL Breaker, I. Wolf and 8. Gallus, 
London. 

92.869. Feepinc Paper to Paintinc Macuines, J. 
Wyssa, London. 

92,870, Wasutno Device, H. H. Lake.-(C. H. Hirtzel 
‘and J. L. Kuhlmann, South African Republic.) 

92,871. Wueets, J. G. Accles and H. Snowman, 
London. 

92.872. Sivrinc Mareria., J. T. Longhurst and W. C. 
Robinson, London. 

22,873. Posta. Wrappers, W. E. Kelly, Artane, Co. 
Dublin. 

22,874. Hear - RETAINING APPLIANCES, E, Payart, 
Lon 

22,875. Jewaans, W. Feldenheimer.—(W. hm, Ger- 
man, 


y-) 
22 876. ADVERTISEMENTS, J. Neumann and C. Ecrot, 


on. 
22,877. Stirrup, 8. Thompson, London. 

22,878. Detiverinc Sweets of Paper, H. Rese, 
London. 

22,879. TypocRaPHic Macutngs, I. Risley, London. 
92.880. TorPEDO NET Derences, W. P. Bullivant, 
London. 

22,881. ConnectiInc MetaL Tope Ewnps, 8. Frank, 


mdon. 
—_ enna Mezzo Tints, R. J. Sturgess, 


se, Sma HER for AmpuLaNce, P. J'A. Headley, 

mdon. 

22,884. Brakes, A. von Sponar-Blinsdorff, C. Adler, 
and A. Merbs, London. 

20,885. Serrine Tyre, H. H. Shanks and A. C. Loftus- 
Tottenham, London. 

92,886, FRICTION Ciuton, J. R. Churchill and F. G. 
Beeley, London. 

22, _ ExtincvuisHers for Fires, 8. M. Stevens, 


2568, Gas Prisms, E. Porter and F. J. Beaumcnt, 
bY 
6th October, 1£97. 

22,889. MrcnanicaL Freep Lusricators, J. Klein, 
Manchester. 

22,890, Caarn Gearino, G. H. Nedderman, Oldham. 

22,001. Srreet ADVERTISING BoaRps, R. H. Allen, 

mdon. 

22,892. Apririons to Water - closets, W. T. A ler, 
Birmi ing 

22,898. Tires for CycLe Wureis, A. Ashmore, Bir- 
mingham. 

—_= pS neee Door Locks, W. J. H. Jones, Bir- 


2 rm) Corp Grips for Lamp Howpers, A. Watson, 
irmingham. 
H. Richmond and J. Crowther, 


22 896. BicycuEs, G. 
Manchester. 

22, aa Execrric Licut Cut-ovts, T. Taylor, Birming- 

22,898. A Sprina WHEE, G. Townsend, — 

—— Maworsorons of Ceramic Tizs, G. "Boult, 


22, ot eax for Fittina Prevmaric Tires, F. L. Ball, 


Sack La J. Als 
te: BEL, cp, Kirkby Stephen, 
22,902. IngecTiNa ANTI - INCRUSTATIXG Ftiurps, J. 
Kippax, Bolton. 

,908. Syrinczs, G. Whyte, St. Pierre du Bois, 
Guernsey, 


22,904. Securina Apze Heaps, H. Gilman and H. W. 
ome Stoke-on-Trent. 
wie Cycie Darvens Mrcuanism, H. H. Stretch, 


sc. as for Prevumatic Tires, J. and M. Bates, 
22,007. "Cai for Roap Venicies, E. E. Harvey, Nor- 
—. Bors _Hoipers, G. Royle and W. R. Wynne, 


23,0005 Boors , W. A. Bray, Leicester. 
91 H. Birch, Wolverhampton. 
911. Sewine Neepies, J, Johnston. —(Partly com- 
rye by H. Donkin, New Zealand. 
12, ACEETLENE Gas Motors, W. and R. Neilson, 


22,818, Ponies Diccerr, M. Mather, Glasgow. 
22.9 Teg, BeDverNa ViBRaTIoN, W. H. Harrison, Batley, 


Pir Suetr Bracket, F. Vint, Rochdal: 
22,916. Warr Cyoue, W. Reynolds, Cork. 
aoe Eyvr-c G. C. Bateman, M ester. 
ll par hieat As, C. J. Bailey Jon J. i Nicklin, 
iy Cycies, A. Ridge, Manchester. 
920. Kexpinc Pant Brusues Moist, W. Clarkson, 


202 ECHANICAL STOKER 
8, W. Whittaker, 
Pyrumatio Brarinos for Cyrcxzs, T. " 


Sy 
"Vous Douglas, Isle of Man. 





st Warer Gavoe for Srzam Boiwers, A. Grant, 
aegow. 

22,924. Cycie Warts, HE. H. Prew, Barnsley. 

22,925. Sregx Tire SHievp, T. Cooper and A. Beck, 
® Walsall. 

22,926. Composrrions for Srzam Packinas, P. H. Clarke, 


mdon. 
22 ee Arsustina Winpow-sBiinp Corps, W. Peel, 


ndon. 
22,928. Paver Baas, A. Parr, Birmingham. 
22,929. ACETYLENE ‘Gas, J. Whitehewi and A. Slater, 
London. 
22,980. Rartway Rai Jornts, J. Fisher, London. 
22'981. Spray Dirrusers, H. L. Symonds, London. 
22,982. Cycies, E. H. Hodgkinson, London. 
22, pe. Kyitrixa Macuines, W. Tyler and IW. Smith, 
mdon, 
22 934. Tires, G. H. Howard, London. 
22 > Saag for SEWING Macuines, W. Eiselt, 
ndon 
22,936. Boox-keepine, J. R. Haigh, London. 
22 987. Workino Sewina MACHINE, C. E. Masterman, 
Northwood, Middlesex. 
22,988. Heatixc and Fosixe Merats, H. Maxim, 
London. 
22, ee SicnaLiise Lamps, C. E. Kelway, 
ndoi 


£2 940. Destructor Fur~ aces, W. Defries, London. 
22941. Hanpie Socket for Broom-neaps, J. F. Scott, 


London 

22 942. Greis Bearinas, A. R. Hughes, Aberystwith, 
South Wales. 

22,948. CLornes Peas, J. R. and W. F. Richardson, 


London. 

22,944. a FREED Apparatus, A. J. Boult.—(H. W. 
Schladitz, Germany ) 

22,945. Linotype Macuines, T. H. Catherall, London. 

22,946. PuotoorapHic Cameras, H. W. Teed, London. 

22,947. — M4kiNG Macuinery, H. Perrins, Bir- 
mingha: 

22948 Tzacuine Cyoxina, W. Higgins and 8. Reuschel, 
London. 

22,949. Moutpine Macurnxys, 8. Brunner, London. 

22,950. Cap for the AiR VALves of Tires, A. Cole, 
Liverpool. 

8%, Cycite Lamp Howpers, E. Federlein, Liver- 


pool. 

22,952. Saors, M. Brandon, London. 

22,953. PLANTING ImpLements, W. 8. Blaisdell, Kings- 
ton-on-Thames. 

22,954. Coatrno Merar Piates with Tin, C. C. Roberts 
and L. 8. Stoddard, Kingston-on-Thames. 

22,955. Boox-srwina Macuines, A. Gerlach.—(F. Reh- 
woldt, Germany.) 


22,956. WatTer-TUBE Boiters, A. F. E. Dupont, 
Londen. 
22.957. Inonrne Cotiars, E. F. Clarke, London. 


22,958. Arn Compressors, L. H. von Gehlen, London. 

22.959. CoIN-FREED MECHANISM, &c, F Fensom, 
London, 

22,960. Fret Saw Frames, Hobbies, Ld, and H. 
Jewson, London. 


oo Coati:a ALumisiom, G. Weil and A. Lévy, 
aris, 
22,962. Cycte Wuee ts, T. Pierpoint, London. 
22,663 BaLaxcep Siipe Vatvs, I. C. Griffith, Kings- 
ton-on-Thames. ‘ ~ 
7 Lamp Brackets for Cycies, &c., E. A. Baines, 
ndon, 


22,965. Treatine Sewace, D. Cameron, F. J. Commin, 
and A. J. M Martin, London. 

22,966. MetaLtic WHEEL Rrus, C. K. Welch, London. 

22,967. Pxeumatic Tires, C. K. Welch, London. 

22 968. CycLe Braxss, J. G, Accles and H. Snowman, 
London. 

22,969. Liguip PasTEuRIsING Apparatus, A. Brunel, 
London. 

22,970. REPAIRING PNEUMATIC Tires, A. 8S. Bowley, 
London. 

22,971. Gas Morore, H. H. Leigh.—(B. J. X. Gosselin, 


France.) 

22,972. Steam Motors, H. H. Leigh.—(B. J. X. Gosselin, 
France.) 

22.978. Sarery Guarp for Trams, H. P. N. Haack, 
London. 

22,974. Roap Pavino, P. Hobbs, London. 


Tth October, 1897. 


22.975. Foo SIGNALLING on Raitways, R. Stanley, 
Manchester. 

22,976. Construction of MopeL Boats, A. J. Waggett, 

righton. 

22,977. Pencit SHARPENER, A. Metzger, Cologne, Ger- 
many 

22,978. — Cut-ovut for E.ecrric Licutine, J. 

Pesch hek, London. 

22,979. Propeciine Cycves, J. Will, Dundee. 

22'980. Luccace Carrier for Cycizs, E. P. Culver- 
well, Dublin. 

22,981. DerLatinc FootpaLt Buappers, J. Harrison, 
Newcastle-on-Tyne. 

22, . —_ Bae for Sucar, H. Green and H. Duke, 


illamars 
22,988. Non-REFILLING Borties, W. J. H. Jones, Bir- 
Pr meg 
FLATOR Curps, C. T. B. Sangster and J. D. 
2a adeley, Birmipvgham. 
22,985. HANDLE-BaR for CycLes, T. Vann, Hay Mills, 
near ham. 
22,986. SELF-FASTENING Borron for Vests, E. Carver, 
Coventry. 
22,987. Cycizs, A. T. Austin, Birmingham. 
22.988. Cycizs, H. Wilcke, Liverpool. 
22,989. Emprorpery Macuines, W, E., F. W. K, and 
8. A. Wallis, Derby. 
22,990. SKILLUP Wipener and Ssarenoox, A. B. 
Campbell, Edinburgh. 
22,991. LEATHER - poe Macutnes, T. Gare, Man- 
chestor. 
22,992. SMOKE-consuMING Apparatus, A. Perkins and 
J. Wynn, Manchester. 
“=. Looms, R. Barclay, jun., and A. F. Craig, 
ow. 
22,994. Carts, W. Higgins, G 
22,995. Pweumatic Tires, 8S. Bar ur, Glasgow. 
22,996. Sarery Vatves, G. M. Marchant, Bradford. 
22,997. Convertina the Pressure of Liquips into 
Rotary Morion, W. Clark, Leatherhead. 
22,998. SEALING INSTRUMENT, J. Ruys, Brussels. 
22,999. Spurr Cotiar, J. E. T. Foot, London. 
28,000. Cycuxs, J. M. Stratton, Soe. 
28, oo Apparatvs for Bortine Ecas, T. 
aSZOW. 
23,002. BorrtLe CapsuLes, B. and C. Fontan, Man- 
chester. 
28,008. Prope.ier, B. Haigh, 
23,004. Avent, J. Y. p> ge a3 ?. Boehringer and 
os ene Germany. ) 
5. HETEROXANTHINE, J. Y. Johnson.—(C. F. Boeh- 
— and Soehne, Germany.) 
28,006. Macuine for TuRNiING Music, G. C. Manzoni, 
London. 
ag Apparatus for Openina Tixs, J. Kearsley, 
23 poet Tosacco Pipes, R. Nuttall and O. Horsfield, 
ndon. 
28,009. Coin-FREED Macuings, F, G. Galley and P. W. 
Robey, London. 
ee for Pyeumatic Tires, A. 8. Frazer, 
mdon. 
28,011. Grinpine MILs, J. Sleeman, London. 
28,012. Or, Lamps, C. 8. and A. W. Poecck, London. 
23,013. Trg, E. Chandler, London. 
23, 014. PARALLEL ADJUSTMENT of CyciE Cuarns, G. F. 


. E. Chauveaux, 


ley, London 
23,015. Knr1TeD ARTICLES of Cioruine, G. A. Cart- 
wrigh ndon. 
28,016. Ts and SHoss, C. G. and A. W. Allen, 


London. 
7, Om Lamps for Oyores, A. J. Henderson, 

mdon. 
23,018. Trpres for Domestic Gratrs, M. B. West, 

mdon, 





28,0:9. BaprismaL Fonts, R. L. Boulton and Sons, 
ndon. 
28,020 S.unpino Apparatus, D P. Mumm, London. 
28, _ Aotomatic Detivery Macuines, H. Davidson 
er, jon. 

23,022. Onan for TRANsMission of Power, E. A. 
Catch: » London. 

xs APPARATCS, F. H. Ayres and W. G. 
Thorne, London. 

28,021. Posts for Lawn Tennis Nets, F. H. Ayres and 
W. G. Thorne London. 

28,025. Propocrios of Erayiuic ALConOL, B. J. Atter- 
bury, London. 

28, | ost eerteagrany Cortina Macurnes, J. R. Rickard, 


ndon. 

23,627. Convimirers, J. H. Jack.—(J. C. M. Bonnefoi, 
France. ) 

23,028. Recoverinag Beer Exoine Drirrixos, E. M. 

alsh, London. 

23,029. Meratiic Bepstrgaps, E. Lawson and R. G. 
Hodgetts, London. 

23,030. Steam Pumps, Tangyes Limited and J. N. 
Floy d, Londcn. 

23, ost, AUTOMATICALLY SAMPLING Orzs, A. Woodhouse, 
London. 

23,032. Surprers, J. H. Hiest, Lond »n. 

28,033. Exsceric Piue Contacts, H. C. Gover, M. 8. 
Blair, and C. F. Proctor, London. 

23,034. Propuctxc Mezz>-tTints cn LirHoGRAPHIC 

NE, R. J. Stur, , London. 

23,083. Artir crat TeeTu, D. Dalma, London. 

23,086. Stip Hooks, G. Senders, London. 

23 087. Maxine Fett Harts, B. Ba iich, London. 

23 038. B.cycLe ALarRm, J. V. Swetnam, London. 

= 039. Baty Gearina, H. R. Keiper, London 

Treaps for LeatHeR Pseumatic Tires, 8. 
* Shuttleworth, London. 

28,041. Preumatic Tire, W. Stariey, London. 

28,042. DRAUGHT -sPRING ApPpLIANcEes, A. A. Fris, 

mdon. 

23.043. Can Openers, W. May, London. 

23,044. Bicycizs, G. G. M. Hardingham.—(A. A. 
Me’ville, British Guiana ) 

23,045. Barina for Cycies, G. G. M . Hardiogham.— 
(The Attila-Fahrrad-werke, Aktien-Gesellechaft vormals 
B. Kretzschmar and Co , Germany ) 

23.016. Smoxe Constmees, C. Moisan London. 

28 047. Propuction of CnHemicat. Compounrs, H. E. 
Newton.—(The Fai lenfabriken vormals F. Bayer and 
Co., Germany.) 

28,048 ADAPTING SMALL-ARMS fur use as Macuine Guns, 
R. Prado, London. 

23,049. Mant FacturING of Wirt Netrina, J. G. Bower, 
jun., n. 

23,050. Fotpisc Veuicies, F. Bernard, P. Décailliot, 
and J. M. Thual, London. 

23,051. DETACHABLE Tires, J. West and H. J. W. 
Raphael, London. 

23,052. NiautLicut Foop Warmer, J. L. A. Aymard, 


nD. 
Evaporation of Satine, &c., H. Higgins, 
ndon. 

23,054. Maintenance and Recutation of Heat, H. 
Higgins, London. 

23,055. Sticks for UmBrELLAs, J. Howell and F. A. 
Rowland, London. 

23,056. E.astic Fictinc Pappine, J. Deborde, London. 

28,057. ELectric Rartways, E. C. Crocker and E. C. 
Howe, don. 

28,058. Perroteum Buryers, M. Habermann, London. 

23,059. Winpow Suapes, J. Hempstalk, London. 

23,060. Beir Coupiines, J. Hempstalk, London. 

23,061. Gaucz, H. R. Brown, London. 

23,062. Gas Governors, D. J. and 8. Farmer, London. 

23,063. Gas GovERNoRS, _ J. and 8. Farmer, London. 

23,064. Biinp Ro E. A. Day, London. 

23 065. ag pony for Horses’ Harr, J. Vibert and J. 
Desroul, Lon 


23,066. waeae. the Tuses of Steam Borers, E. 
Roesler, London. 


8th October, 1897. 
a Pricn Cuains for Cycies, F. Woodcock, Brad- 


Londo. 
23,053. 


28,068. Currine Pitep Fasrics, J. Platt, Manchester. 
23,069. Lamp Brackets for Cycixs, B. Hardcastle, 
Plumstead, Kent. 
28,070. System of Proputsion, J. Jones, Dundee. 
23,071. Puxcrure-Proor Tuse Protector, F. John- 
stone and A. Lissaman, Coventry. 
23,072. CLeantNe and Po.isHine Matt, &c., A. Clark, 
Newark-on-Trent. 
= Toot for Creaninc Metat Goops, F. R. 
ns, 
23,074. Automatic Rattway CaRrRiacE Door Leck, J. 
Anderson, North esby. 
28,075. Lockine the STgeRING SprnpDes of Cycuzs, F. 
W. Summerfield and E. Bull, en n. 
28, - Bicycie Rests, W. McGall , Glasgow. 
on of Rasp, &c., FiLEs, J. Walker, 


23,078, Cooaine Rancoes, R. Dobbie, a. 

28,079. Brakes for Cycrzs, B. W. Ashwell, Man- 

chester. 

080. Propuctne INDELIBLE Desicns upon GLass, 

W. 8. Hadiey, F. W. Sephton, and R. Mills, Man- 

chester. 

28,(81. Urizisrre Inpucep Draveut, C. H. Wilson 
an . B. Thompson, Dutdee. 

23 082. Serr-reED Butron Sritcuer, J. H. Allaby, 

acclesfield. 

28,083. HoLtow Routers, W. Griffiths, Birmingham. 

23,084. Rorary Pumps, D. a Manchester. 

23,085. Pre-makinc Macuinges, G. R. Sanzen-Baker, 
Newcastle-on-Tyne. 

23,086. Ice SCRAPER, A Boa, Glasgow. 

28,087. Pots Axes for SLAUGHTERING Purposes, T. J. 
Carter, Manchester. 

28,088. Tires for Cyrcigs, G. Stowe, Birmingham. 

28, (89. Mosaic Woopwork, W. H. Aston, Birmingham. 

28,000. Gn Grate-Bars, J. E. Hartley and W. H. Knowles, 


28,091. WaTreRPRoor GaRMeENTS, P. M. Walker, Halifax. 

23,092. Brake, R. Wernick and W. F. C. Ward, 
London. 

23,093. WHEELS for Cycizs, E. Nébel, Brussels. 

28,094. MoToR-PROPELLED RoaD VEHICLEs, W. Bowden, 
R. Hoyle, and R. J. Urquhart, Manchester. 

23,095. Direct-actine Enarngs, R. T. Love, Glasgow. 

28,096 — Trres, T. F. and J. R. Haldane, 


23. 


23,097. Rumvensou. Conpuctor, G. H. Nisbett, Liver- 


23/098. Conpuits for UNDERGROUND ELECTRICAL Con- 
pucrors, G. H. Nisbett, Liv 

23 099. Arc Licut ELEctricaL Generators, J. Swin- 
burne, London. 

23,100. ARTICLES of WEARING APPAREL, M. J. Donaghy, 


ndon. 
28,101. On antag of Bicycies, &c., J. W. Astley, 


ey. 

23,102. Corsets, T. Clarke, Manchester. 

23, 103. Toys, T. ” Clarke, Manchester. 

28,104. Bicycie, G. W. Waugh, North Shields. 

93, 105. Pipe Connection, W. Wilson, Leigh, Lancs. 

23,106. Trres of VELOcIPEDEs, J. Morley, Boscombe, 
Bournemouth. 

23,107. TreaTinc Sewage, J. Crossmann, Manchester. 

28,108. AvutomMaTIcaALLy InpicaTING Fire, W. H. 
Trimble, Belfast. 

23,109. New SINGLE-TUBE Pyrevmatic Tire, A. Nichol, 
Carlisle. 


28,110. SUPERHEATING Sream, H. 8. Maxim, London. 
23, 111. Comprvep Laton and Putuey, D. J. Roberts, 


r Bango! 
— au Fasrasaso of Boxgs, C. B. Cave-Browne-Cave, 


28, as — -PIns, W. M. Eckersley, Manchester. 
23, 114. Trees for BicyciEs, - W. Ho mdon. 


28,115. Wearina APPAREL Schréder, 
Birming ham. 

28,116. Devmve-sexns and Broopers, T. Wilson-Wilson, 
London. 





23,117. Boxes, G. and J. W. Claughton and J. Butler, 
London. 

23,118. preggers i VaLves cf PreuMATic TiREs, 

29,119. Ps Pywevmaric Ores Brake Ar suster, R. H. Fox, 


23,120. " AuSLrepacee Psecmatic Cusnioy, C. L. 
Temyle, London. 

28,121. Exvastic Wuzets, J. Cockburn, jun., London. 

28,122. Lamps for Cycizs, &., C. Schammeringer, 
London. 

28,128. ELrectrotyte for CarBon and Zinc ELEMeEnts, 
J.8 Johansen, London. 

28,124 Iowrtinc Device for Mivers’ Lamps, C. H. 
Wolf, ndon. 

28,125. Sawpinc Ramway Tracks, J. A. Houston, 


London. 
23,126. Compounp fur Exrinauisuina Fires, A. J. 
Boult.—(A. 0. Richter, Germany.) 
23,127. Burweas for IncAnpescent O1L Vapour Lamps, 
. Durra, London. 
23, 128. Lirrine Tack.E, W. Schermly, London. 
23,129. Proptc xe OprticaL ILLusions, H. Howse and 
D. E. Hipwell, London. 
23,180. Lanterns, P. B. H. Seabrook and P. J. Job, 
London. 
23181. Bicycrea, J. H. Corthésy and C. Wellin, 
mdon. 
23,132. Inter VentiLator, C. Kite, London. 
23,188. SappLEe3sfor VeLoctpepes T. Shepherd, London. 
28,134. Fixinc of ArtiriciaL Frinogs, L. Du Bosch 
and T. Gillingham, London. 
23,135. M.curnery for Rotiixc Tea Lexar, N. W. i. 
Sharpe, London. 
23,136. Tests, J. H. H. Brown, Loudon. 
23,187. GENERATORS for Steam, J. Sampson, London: 
23,138. Sprina Catcues for Boxes, A. A. Downer, 
London. 
23.139. Looms, W. Bell-White, jun., J. Bailey, and J. 
Morrison, London. 
23,140. SoLvTion for CLEANSING Gass, T. Arthur, 
Liverpool. 
23,141. PNEUMATIC Tires, R. and J. P. Little, Liver- 
1. 


poco! 
23,142. Type-mMakINnc Apparatus, J. J. C. Smith, Liver- 
pool. 
23 143. Sappies for Cycies, 8S. Liewel'en, Birming- 
am. 
28,144. Construcrion of Venicies, J. A. Maya, 
London. 


23,145. CouNTEeR-IRRITANT, W. H. Chessebrough.—({R. 
A. Cheesebrough. United States.) 


23,146. Brake, H. Rankin.—(J. C. Moore, United 
States.) 
23,147. CycLomerers, A. R. Fairer and L. Biedermann, 
ndon. 


22,141. Firoata, A. J. Boult.—(F. Wangelin, Germany.) 
23, Spee Preservation Of Mitk, W. J. Engledue, 
London 

23,150. A Picrure Bar or Hanogr, E. Hussey, 
London. 

23.151. Om Lamps and Om Stoves, <A. Thorpe, 
London. 

23,152. WaTeR-TuBE Borers, B J. B. Mills.—(Z. Joli- 
card, France ) 

23,158. paar ameaiad Gas Lamps, F, M. Henry, 


Londo’ 

238,154. ‘Coe DispLaver, The National Cash Register 

Company, Ltd.—( The National Cash Register Com- 

pany Ltd., United States.) 

28,155. Cyci1sa Corset ATTacHMent, 8. A. Greene, 
Winchester. 

Ban Bo1TLE-wasHinc Brus, A. F. Cambzll-Barell, 
London. 

23,157. TorBines, W. Chambers, London. 

23 158. Inwern Tuses for Pyeumatic Tires, F. Rich, 
Crawley, Sussex. 

4 ———— H. H. Lake.—(Oliver Bros., United 


23.160, REVENT REFILLING of Botrizs, F. Bosca, 
mdon. 


28,161. SPINDLES, Taylor, Lang and Co., Ltd., and 8. 
Lord, Mancheste 
23,162. "MANUFACTURE of CycLometers, W. G. Shaw, 


London. 
23 163. CaLctum, C. P. F. Desprez and E. A. Duthuit, 


London. 
23,164. Pepats, C. H. J. Stcldt and H. G. F. Bickmann, 


London. 
23,165. Rattway Brakes, La Compagnie de Fives- 
Lille, London. 
23,166. SypHon for Borriss, F. Liffi and H. Rudo’ph, 
don. 


n 
23,167. APPARATUS for Heatine, R. Henneberz, 


London. 
9th October, 1897. 
23,168. Sappies for Bicycies, F. Westwood, Birming- 


23,169. Hanpie or Grip for Crcizs, H. A. Fardell, 
Lon 


on. 

23170. ProrecTion from Vrisratiox, H. C. Siddeley, 
Birmingham. 

23,171. Serexrino Fort to Borzers, A. 8. Mills, Man- 


chester. 
28,172. SUPPLYING Fuet to Borers, A. 8. Mills, 


Manchester. 
28, vane Cyctz Sapp_e Scprort, C. Howard, Grant- 


23,174. Hat Horpger, A. McMeekin and J. Stalker, 


D 
23,175. _ anne of Fuet Kiiy, H. Capewell, 


23,176. ; for Pirgs, W. and G. Vickery. Brist i. 

93, 177. A Sotper, W. Allen and A. H. Plante, Bir- 
mingham. 

23,178. Fitrerinc Sewace, A. J. and P. A. G. Bell, 
Manchester. 

23,179. Inoninc Macuines, L. and T. A. Bell, Brad- 


ford. 

28,180. Sconrnc Macuing, A. W. Stevenson and N. B. 
Chadwick, Manchester. 

23,181. Mourupreces of Cicarerres, F. J. Kidgell, 
Norwi 


23,182. PROJECTILES, J. Milnes, Manchester. 
23, 183. Macuine for Markine Noumera.s, G. Newsum, 
Bradf 


28,184. Fasteners for Wrxpow Sasues, J. Walsh, 
Halifax. 


23,185. Woven Faseics, T. C ba oe <8 
23; 186. Looms for WEAVING 


. C. Taylor, 
28,187. Encravine PHotocrapss, J. B. Stokes, South- 
ampton. 
28.18: 188 Nor Taprine, J. E. Carter and 8. A. Wright, 
23, 80. ‘CLirs for AtracHING Sappies, A. Mousley, 
Birming ham. 
23,190. aan Trees, T. Shellard and T. J. Y. Gould, 
Coventry. 
23,191. Bearrna Cups, W. H. Bird and T. Roberts, 
Coventry. 
28,192. Dynamo Execrric Macuing, A. H. Finlay, 
Belfast. 
28,193. Musicat Notation, A. Galbraith, Lockerbie, 
.B. 
23,194. Tannin Preparations, T. H. Cobley, Dun- 
stable. 
28,195. CoLLorpaL Tannates, T. H. Cobley, Dunstable, 
23,196. “Harcuss, A. Matthews, Blyth, Northumber- 
land. 
28,197. ManuractuRine Soap, J. Monterrubio, Man- 
chester. 
28,198. ACETYLENE Gas, F Bosshardt.—(d. Molet, 
“Argentine Republic.) 
22, a Lapigs’ Pockets, J. Walker, Newcastle-on- 


238, $00. “Revoivine Suarts, T. A. Savery, Birmingham. 


23,201. Meraruic Pacxine, C. Hellyer and C. W. 
Wilkes, Hull. 

28,202. Cycie Jorsts, J. E. Rogers, ‘ham. 

28,208. Mousic and Boox Lear Turner, N. Joseph, 


mdon. 
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23,204. Waxxine Stick Szat Comprnation, N. Joseph, 
London. 

28,205. Sewine Macuines, P. Shatford, Glasgow. 

23,206. Vatvs Gear of Steam Hwarves, D. R. Carter, 
Glasgow. 

28,207. Fegpixc Borre Prorscror, B. Marks, Man- 
chester. 

23,208. PwEuMATIC — W. I. Dreisbach, London. 

23/209. SHok Naits, C. F. Roth, London. 

23,210. WATER - rth “REFILLERS, D. 8. Wallace, 
London. 

23,211. Tomato Sauce, W. H. Munns.—(I¥, P. Collins, 

Guernsey 

23,212. Sperrir Borries, G. W. Betjemann and W. 
Candland, London. 

98,213. Game, A. F. Gardner, London. 

23,214. Game, A. F. Gardner, London. 

23,215. ORNAMENTAL FieE-PLace Scresns, C. J. Taylor, 
London. 

23,216. Courtine, C. P. Smith, Plymouth. 

23, "217. Uatnan ATT \CHMENT for Warter-cLosets, B. R. 
Puri, London. 

28,218. Corsets, D. Kop3, London. 

23,219. Sropping Runaway Horses, S. F. Dowsett, 
London. 

23,220. Steam Encrne Governors, J. aun te Londen. 


23,22). Wixpow Sash Fasteners, A. gridge, 
London. 


28,222. Pweumatic Tires, W. B. Spikins and A. H. 
Mayes, London 

28,223. Firrines for Roap Venicurs, J. Dakers, Aber- 
deen 


23,224. “Mosrc Turners, J. Keep, London. 
23/295. SrurFine for BEDDING and U PHOLSTERY, E. Bliss, 


mdon. 
23,226. Sarety Mecuanism for Guns, J. L. Bulcock, 
‘itheroe, Lancs. 
23,227. Oxypurtes, J. Y. Johnson.—(C. F. Boehringer 
nut Soehne, Germany. 
—— CooKING Stoves, J.J. Cooke and G. Cooley, 
ndon. 
23,229. FIRE-RESISTING MareRiAL, D. G. Dow, Glasgow. 
23 230. Circutar Looms, J. J. Haye, Glasgow. 


28,281. Screntiric Toys or Picrures, J. Lambxt, 
Glasgow. 

23,232. Jormvt-makinc Macutnery, A. 8S. Morrison, 
Lo! 


ndon. 
28,233. Exastic Wueew for Bicycie:, J. H. Peterson, 


London. 

28,234. Psreumatic Wuzets, P. and A. R. Ginns, 
London. 

23,235. Corn-FakED Macutsves, M. Hommel, London. 

23,236. Sarery Apparatu3 for Rar~ways, N. Ver- 
mehren, London. 

23,237. Enricnina Gas, O. Imray.—(B. Pilous and A. 
Michaelis, Austria.) 

28,238. WaTer-TuBeE Borters, J. G. Dan’op, London. 

23,239. Automatic TeLEPHONE Excaances, W. P. 
Thompson. — (The Strowger Automatic Telephone 
Exchange, Cnited States.) 

23,240. Jucs, W. P. Thompson.—(A. Heinemann, Ger- 
many.) 

23,211. WATER Cocks, W. P. Thompson.—(The New 
Kaiserlautern Iron and Metal Foundry Company, Ld., 
Germany.) 

23,242. WaTeR-TUBe Borer, J. G. Schmidt, London. 

23,213. Fire Licurers, A. Satterthwaite, Manchester. 

23,244. UnpeRGARMENTS for LaDIEs, A. M. Busher, 
Manchester. 

23,245. Enornes, G. H. Barnes, Liverpool. 
28, 246. Tires. R. Buchanan, Liv JB 
. FREE SWINGING ACROBATIC Sraae, C. Liilsdorf, 


pool. 
23,248. CoLountnc Matrers, A. G. Green and A. R. 
Wahl, London. 
23.249. Oxypistne ALcoHOLIC Beveraags, J. D. Moller, 


London. 
23.250. Presses for Copyine Letrers, &c., W. Paulin, 


London. 
23 251. Locxine Carriace Doors, H. D. Brandreth, 
don. 


Lon 

23.252. Cy cLE WHEELS and Frames, C. W. Atkinson, 
London. 

23,253. Game, C. Biittgenbach and J. Marx, London. 

23,254. Wueets, P. Davies, London. 

23,255. Cycies, J. W. Smaliman, Nuneaton. 

23,256. Batt Bearrxes for Cycres, J. W. Smallman, 
Nuneaton. 

23,257. CHANGEABLE SerTines for JEWELLERY, A. M. 
Cochrane, London. 

23,258. Compine Macutnes, C. E. C. J. G. Donaudy, 


London. 
23,259. Cycte Betts, G. J. B. Dubois and F. Vilaine, 

ndon. 
23,260. Macnetic Crecurt Breakers, W. M. Scctt, 


mdon. 
23 pa PRopPELLine Boats, &c., J. H. W. Stringfellow, 
ondon. 


11th October, 1897. 


23,262. Taicycies, T. Wilson, Birmingham. 

23,265. Row and Tiraz, R. Blacklock and G. Elliott, 
Sunderland. 

23.264. Gas Governor, J. Milne, Edinburgh. 


23.265. Winpow CASEMENT FastENER, J. Milne, 
Edinburgh. 

23,263. Dampzr, D. Hall and J. H. Kay, Ashton-under- 
Lyae. 

ae Eecrro-peposir Apparatus, J. E. Bryant, 
Red 

28,268. Mose Fasric Propuction, G. Douglas, 
Braiford. 

28,269. se oar W. J. H. Jones and C. H. Moon, 
Birmingha 


23,270. Rim fer Pyrevumatic Tires, W. E. Poole, Don- 
caster. 

28,271. HANDLEs, W. Handley and H. Lowe, Birming- 
ham. 

23,272. Cotiars for Horses, C. and W. T. Nightingale, 


Birming 5 
Srorinc Acetytene Gas, W. Ackroyd, 


Halifax. 

23,274. CaLenDaRS, A. Haddow, Edinburgh. 

23,275. Kreptne Irons Hor, C. A. Gylionsvents, Rbyl, 
North Wales 

23,276. Suirts, T. A. Gardner and J. G. Malcolm, 


Glasgow. 

“ Grae Cases, T. Jones and W. G. Garnett, 

23.278. J. Bedford and J. Ashton, 
Sheffield. 

28,279. Pepats, R. B. Ladbury, Hunt End, near 
Reddite 


gi . 
7 Bars, 


23,280. ae C. Lee, Wolverhampton. 

23,281. Boor Scrapers, J. Ralph and J. A. Jordan, 
Wolverhampton. 

23,282. Sream Srop Vatves, G. M. Marchant, 
Bradford. 

23,283. Skirts, W. J. Smith, Glasgow. 

23,281. Boots, W. A. Bray, Leicester. 

23,285. UMBRELLA®, Parasois, &c., W. J. Mackenzie, 


asgow. 

23,286. Pepars, W. Hodkinson and 8S. Moorhouse, 
Manchester. 

23,287. Mantizs for IncanpEscent Lamps, E. Skriwan, 
Manchester. 

23,288. Steam Borers, J. Y. Johnson.—(La Société 
Dniverselle des Bmulseurs de Vi ‘apeur, France.) 

£3,289. Vacuum Sprine Cycte WHEELS, J. Robinson, 


Ipswich. 
23, 200. Banps, W. Head, Northfield, near Birming- 
23,291. Strpinc Saart for Motion, J. J. Henshaw, 
Stock: ‘port. 
23,292. Brovete a J. E. Rogers, Smeth- 
wick, near B 
23, «ss CHROMATIC Tor, AL Lobley, East Bourne- 
£3,294. Sueets for Dvuritcatinc, J. H. Farrant, 


xeter. 
23,295. PUNCTURE-PROOF PNEUMATIC TiRE, J. O'Toole, 


u ; 
£3,296. Dynamo - 


ELucTRIC Macainerny, W. Fair- 





weather.—(The Crocker - Wheeler Electric Company, 
United States.) 
23,297. ANaLocous Heatine Apruiances, W. Mc7aig, 


Glasgow. 

23,298. Kennet, H. W. Doe, London, 

“Shae Macutne for Curtinc AnGtE Irons, H. Hadam, 
23,300." R ~ Sree, F. W. Ratcliffe, J. H. Pearson, 

and P. Robinson, ingham. 

28,801. Support for VeLocirepes, L. M. Jé:éme, 
Brussels, 

23,302. Datvine Gears, G. Sommer, O. Kirchhof, and 
F. Schmidt, Brussels. 

23,308. Jornrnc Wire, V. Bramal!, jPendlebury, near 
Manchester. 

23,304. Maoweric Crrcurt, R. Wood, London. 

£3 305. Process of Impression, H Tedese», London. 

23 306. CoIN-DELIVERING Apparatus, E. Janik and L 
Niemeksza, London. 

23 307. Reparrinc Pyeumatic Tires, H. C. Beard, 


mdon. 

23,808. Por for Piants, J. R. Crawforl.—(W. L. C. 
Crawford, Inilia.) 

= 309. ArracHABLE AppREss Lasszs, L. Helme, Lan- 


aster. 
28, “310. Ianttine Devices for Gas Lamps, W. Klinger, 
London. 


23,311. N. Pp. 8. A's Asacus, A. Cooper, Stowmarket. 

23,812. Apparatus for INDICATING TEMPERATORES, F. 
Arenas. London. 

28,818. Nut-Lock WasHesrs, J. Wells, W. T. Damms, 
and J. A. Lee, London. 

laces Gavor, W. Lumby, Pudsey, near 

eds. 

‘oe Fo.pine Bicycie Stanp, C. E. C. J. Manby, 

23,316. UnprckaB_e Pocket for Dresszs, D. Abrahams, 

mdon. 

23,317. Treaps and Tor-cirp for Pepa.s, F. W. Bell, 
London. 

£3,318. AceTyLENE Lamps, A. G. Brookes.—(7. Holli- 
day, France.) 

28,319. Speep Inpicator, M. A. Wier, London. 

23,820. Hamauers, P. Bush, London, 

23,321. CenrriroGaL Macaines, F. Hugershoff, London. 

23 822. Race Game, W. Teucke, London. 

28,323. CycLomerers, J vidson, London. 

23,324. Cuarcinac Carpontc Acip into Vessris, A. 
Schleimer, London. 

23 325. Cantnets, A. E. Walker, London. 

23,326. Cosine Borries, G. Pendleton, jun., and C, 
8. Mitchill, London. 

28 327. Puzzcz, R_ G. Garrett, jun., London. 

23,328. Hat-pins, W. Lamb, London. 

23,329. PREVENTING PoarisaTion in Execrric Bat- 
TERIES, G. Platner, London. 

28,330. CarBonacrous Compounps, T. Oddy and C. 
Heap, London. 

23,331. Srakine and Grounpine Macuineg, A. McMaster 
and J. Millwater, London. 

23,882. SeconpaRy Batrery Puares, E. A. Paris, 
London. 

23.333. VuLcantsers, F. Knoeferl, London. 

23,834. Necktie Cup and Cotiar Srop, H. M. Schutz, 
London. 

23,835. OpTarntna Merars from SuLPHipe Orgs, F. J. 

utter, London. 

28,336. Posta, Letrer-Boxes, J. Teevan and J. F. 
Hoyne, London. 

23,387. SELF- REGISTERING Money-TILLs, C. Holz, 
London. 

23,838. Crrcutatinc Water Heaters, W. and I. 

‘by, London, 

28,889. EvarporaTine Liquips, P. R. Allen and J. B. 

adwick, London. 

23,840. Explosive Compounns, G. Beneké, London. 

23.341. Preservation of Brewers’ Grains, M. L. 
Wheatley, London. 

23,342. Comptnep Exicrricat Atarm, F. C. Bourne 
and J. G. Stidder, London. 

28,343. Novettres in Toys, A. Dorst, London. 

23,844. Coottnc FRicTIoNAL SuRFAcEs, A. and J. G. 
Tolhurst, London. 

28,845. Crocks, W. G. Schoof, London. 

23,346. ADVERTISING by Posters, A. Burbridge, 
London. 

23,347. Saapine the Heexs of Lasts, H. E. Newton.— 
(4A. G. Fitz, United States.) 

23,348. Brakes for VeLocirepes, J. D. Derry, London. 

23,349. ApsusTABLE SPANNERS, Ww. > “Harris, London. 

23,350. Trousers PRoTEcToR, . Mills. — —(B. 
Péducasse and J. M. ene tnd % 

23,851. MANUFACTURE of ACETYLENE Gas, O. V. Sigurds- 
son, London. 

23,352. Manuracture of Execrropes, A. Zimmer- 
mann.—{ The Chemische Fabrik auf Actien vormals, B. 
Schering, Germany.) 

23,353. ExpLosives, G. A. Witt.—(P. Cornet, Belgium.) 

23,354. Tires for Cycuzs, A. wsky, London. 

23,355. ComPREsSING PHARMACEUTIC4L Powpers, P. E. 
M. Ji . London. 


28,356. Prorector for Ve.ocirpepes, C. B. Simonds, 
London. 

23,357. Motors, W. E. Simpson, London. 

23,358. Revrer Piston, R. Bridie, London. 


23,359. GrinpING oFF the Sues from Guass BALLs, 
R. H. Bridie, London. 

23,360. Communicatinc between Passencers and 
@varps on RAILWAY Carriaces, J. Murray, London. 

23,361. Gas Enarnes, W. P. Thompson.—(The Chevalier 
Henri Parthon de Von, Belgium.) 

23,362. Screw-pown Vatves, W. P. Thompson.—( The 
New Kaiserlautern Iron and Metal Foundry Company, 


Ltd, ny.) 
23 208. WrioniNa Macuives, E. and A. W. Bennis, 
rdon. 


23,364. BorrLe-wasHinc Macuing, ©. Adler and F, 
Melzsrt, London. 
23,365. ADJUSTING Saizs of WinpM111s, W. Otto and J. 
Sitz, London. 
23 366. Winpow Fasteners, J. Gow, London. 
23 367. Drivine aaa sad ae Cars, W. Kliemt and 
emann, 
28,868. Motor Cars, “WK Kilemt and A. Heinemann, 
Liverpool. 
23,369. ag Sarery Fuses, H. C. Gover and C. F. 
r, London. 
23,370. CBLORAL Derivatives, C. D. Abel.—(Chemische 
Fabrik mania, Germany. 
23,371. Sappies for VeLocipPepEs, A. F. von Odkolek, 


London. 
— Hanpue-sars, &c., for Cycies, E. Chambers, 


rming! e 
23,373. Pen and Prncit, A. Roberts and E. R. Smith, 
London. 
12th October, 1897. 


23,374. Nartinc Macuryery, 8. W. Robinson, London. 

23,875. Comprnep Writinc TaBLE IMPLEMENT, H. 
etcalfe, Mannamead, Pl; 

23,376. Murat Fe.iogs, H. Wesson, London. 

23,377. Staces for Optica, Lanterns, A. Wrench, 


ndon. 
23,378. Roorine Tites, R. Walker, Stifford, Essex. 
4 ga Rotuer, H. Bishop and J. W. Cantrell, 
effiel 
23,380. Rotary Moror, C. M. Johnson, London 
23, pee eee Breps, W. E. Bryan, Lyndhurst, 


23, 382. G O5SET Fasteners, A. M. Rogers, Liverpool. 
28 383. Pozzix Box, F. E. C. Payton and 8. E. Manson, 
Birmingham. 


23,384. Sewinc Neepues, F. H. White, Liverpool. 
23,885. OPERATING SHUTTLE-BoxEs, R. L. Hattersley 
an ackson, Keighley. 
23, al Coxsraverixa VeLocirepes, F. Westwood, 
irming: 
23, arb Curp for VeLocirepe Sapp.es, G. E. East, Bir- 


23, 388, DISCHARGING Coats, T. Wrightson, Stockton- 
on-Tees. 
= 889. Drop Dritts, M. L. Rouse, Hove. 





23,390. CycLe Bearinas, 8 8. Dorset, W. Hayward, and 
HB. Smith, Wolverhampton, 


23,391. — eee InpicaTor, P. J. Jackson, 


Whitley, 
23,892. a abey Wen F. M. Wocdthorpe and T. W. 
*Siaddook, Grimsb 

— _Kusrina Winbows Crean, G. Jobson, Horn- 


23 394. _ ee PLuG Grip InsutaTor, J. J. Croxton, 


23,395. Scuoo. Cas, A. Dalton and F. W. Morris, 
Birmingham. 

28,896. Epucatiowat Appliance, A. Dalton ard F. W. 
Morris, Birmingham. 

23,397. Eastic Tres, G. W. “yee Birmingh>m., 

23. — Music Re:t, A. Osborne and T. Hill, Birming- 


28,899. Bepsteaps, E. Horton, Birmingham. 


23400. Drawinc MeTaLuic Tusgs, A. Smallwood, 
Birming \. 

28,401. AppiTions to Perampoarors, J. H. Bates, 
Birmivgham. 


23,402. raion Borties, H. M. Pearce, Wolver- 


23, “08 Kn Kris, V. Hughes and E. D. Nicholson, 
Wolverhampton. 

28,404. Motions for Looms, W. Holden, J. T. Sager, 

, R., and J. Holden Halifax. 
28,405. Retarpine Venicies, J. Haynes, H. H. Hall, 
and T Clarke, Liverpool. 

23 403 Paptocks, The Co-operative Padlock Society, 
Ltd., and H. Lowe, Wolverhampton. 

23,407. SuHavinae Bruss, A. J. Bovlt.—({l. Legrand, 


France.) 

23 408. Sewinc Macuines, D. H. and J. Agan, 
London. 

23,409. Brcycte Carrizrs, U. 8. G. Brown and R. M. 
Riley, London. 

23.410, ‘tmnss for Wuerts of Ven: cies, J. F, Blake, 

23,411. Oxyasn Generator, J. Riley and W. Lawson, 
Bradford. 

23,412 Sregrrnc Macurvery, A. B. Brown, ——. 

23'418. Vatve for PNEUMATIC Tires, M. N 


—_ 
——————= 
23,488. Treatina Fisrovs Marerits Frush 
Manchester. . a -, 
23,484. TREATING Fiprous Mareriars, 
Manchester. * Frusher, 
< pee Fisrous Marterits, 


ancheste: * Frusher, 


29,486, Wants for Ventcxes, J. H. and A, Oldham, 
ae yg 8 gaan E.G. W. Hocaday and J, 


1. cao F. F, Yeatman and W. Donovan, 


23, 489. ‘Daese for Evecraic Storace, ©, P, Elie: 
Lond don. wy 
23,490. an ee ar Pig London, 
23,491. wot Licur Gas Burners, A, 
London. . Buerkle, 
23,492, Borcrar ALars, A. Spicer.—cy, : 
United States.) . . vides Fpicer, 
23 ipo Loavina Sporting Carrrivgoss, §. Bellan, 
on. 
23,494. Coswxctisa Cranks to Axes, 8, F, Wiles, 


23,495, Stipe Carrier for Lanterns, L. E. Hopkins, 
mdon, 

23,403. Drive cuaiy, 8 and A. L. Guiterman,—(7), 
Thames Chain and Stanping Company, Unit: States.) 

23,497. Brake, G. W. Rice, London. 

23, 498, Printinao Macuines, A. J. Beult, — (A. 
Schmauder, France.) 

23,499. Or. Pomp, T. M. Brayshaw, Victoria, British 
Columbia. 








SELECTED AMERICAN PATENTs, 
From the United States Patent Office Oficial Gazette, 
583,628. Gas or O11 ENoINr, L. H. Nash, South Noy. 


watk, Conn.—Filed January 14th, 1896. 
Claim. ~~) In a gas engine the combination with a 





anchester. 
23,414. TurBines, A. Allan, Glasgow. 
28,415. Dynamos, J. Liddle —-(&. W. Farnham, United 


tes.) 
23.416. Poncrure Patcues, L. Humphries, Cranbrook, 
Kent. 
23,417. Eaa-BorLFR, D. McPherson, Belfast. 
23,418. Dynamos, T. B. Murray aud G. Johnston, 


ow. 

23,419. Comrort, R. Bass, Luton. 

23,420. Cyc. Tire, C. E. H. West and T. H. H. 
Carter, Richmond, Yorks. 

23.421. Horsespors, P. H. Graves, Manchester. 

23,422. CLurcues, W. G. Heys.—{7he Singer Industrial 
Company, United States.) 

23,423. CovERED or Jackerep Vessxis, U. Hull, 
London. 

23,424. Mourion for Stream Enotyes, J. and T. Clegg, 
London. 

28,425. Hank Dygina Ward, 
London. 

28,426. Foop Cuorrrr, L. T. Snow, Glasgow. 

S401. Faovo-ancuantout Paintina Puarrs, M. Levy, 

28,428. Treatina Sewaor, W. H. L. Galloway.—{J. BE. 
Jordan, South African Republic.) 

28,429. Bepstgaps, A. J. Boult —(C. A. 


many. 

93,430." liste Macuives, W. H. we vey The 
American Special Machine Co., Ltd., 

28,431. Sewina Macurines, W. 'H. Musee and The 
‘American Special Machine Co.. Ltd., Glasgo’ 

28, = Fastener for Boots and SHors, Cc. E etiam: 


28,483. Caan, R. J., R. H., W. T., and F. Fremlin, 
London. 

23,434. Rive Game, J. Klauder, London. 

23,435. PaRLour SKITTLES, Oe nger, London. 

23' 436. Tires, A. 8t. V. Turquand oak J. Midwinter, 


London. 
23 437. Tire Pumps, A. and W. Hunnable, Braintree, 


Macurivery, I. D. 


Voges, Ger- 


x. 
— Device for a Frre-escapr, W. J. McKenzie, 


Ww. 

23,4389. oes Macunmg, E. Edwards.—( WV. 0. Kell- 
ing, Germany. 

23,440. ees for Cycies, W. H. Widdicombe, 

23,441. Recerracies, J. Y. Johnson.—(R. Walsh, 
Onited States. 

23,442. eaerenea, J. Y. Johnson.—(C. Pollak, 


Germany.) 

23,443. ro cg! Brtuiarp Cues, A. H. Weston and 8. 
E. and L. E. Fraser, London. 

23,444. Lasts for Boots and SHozs, &c., J. B. King, 
London. 

23,445. Gun Carriace, A. Reichwald.—( The Firm of F. 
re Germany. 

23,446. FOOTBALL " buss0un, H. W. Perks, Waltham- 


stow. 
28,447. Foop for Horsss, M. C. I. and G. P. Bosio, 
London. 


23,448, Serviette Rives, J. Owen. London. 

23,449. Rartway VEHICLES, E. Peckham, London. 

23,450. GENERATING ACETYLENE Gas, J. E. Speller, 
London. 

23,451. Umprewyas, J. B. Riehl. London. 

28,452. Boor-makinc Macuines, H. H. Lake.—(W. 
Shaw, United States.) 

23,458. Barre. Lrxtinos, C. E. Cottrell, London. 

23 454. Damper Reoutatine Apparatus for Steam 
Boers, H. H. Lake.—(7. J. Kieley and F. T. 
Mueller, United States.) 

23,455. Faucets, P. K. O’Lally, London. 

23,456. Hanornoe-BaR and Fire Screen, OC. 8. D. Field, 
London. 

28,457. Penciis, J. Wetter. 

23,458. ACETYLENE Gas, M. 
London. 

23,459. Perroteum Lamps, W. Kaiser, W. von Zabern, 
and J. Ausliinder, London. 

23, — Box, G. H. Williamson and A. Culpio, 

mdon. 

— for Warminc Rooms, H. Bridgwater, 


on. 
28,462. Cork Screws, W. Marshall, London. 
28,463. Manuracture of Lenszs, J. C. Fell. —(@. Roger, 
France, 
28,464. 


mn. 
ss _ bay E. Peckham, London. 
te ee ApparRatTos, Sir 8. C. Forbes, 
“noteah 


28,467. a, cs ow. Golby.—(R. F. B. Gabril and F. 
Eitrich, Austria.) 

23,468. PERUKE Frame, F. W. Golby.—(H. May, jun., 
Germany. 

_ Gvanp for Venicte Winpows, M. A. Mullins, 


H. Bremer, Germany.) 
agner and A. Pfemmert, 


OuTHPIECES for Pipes, J. V. Hitschmann, 


28,470. a INCANDESCENT Lamps, W. Nernst, 
23,471. Rervens Bett, H. Burger and T. Lutz, 
28,472. "iawnata.si, D. Jay.{(A. Risler and Carre, 
93,478. aur » PURIFYING ApPaARATUS, A. MacNab, 
28,474. Morons, B. G, Danicla.—(7. M. Freeble, ‘United 


yf 

28,475. Cow1, J. W. and 8. J. Blake and T. E. V. Broad- 
way, London. 

23,476. Linotype Macuines, W. P. Thompson.—(C. 
Sears, United States.) 

23,477. Apvertisinc, W. P. Thomyson.—(Z. J. Lut- 
‘uyche, United States.) 

23,478. Motor, G. F. Lister, London. 

23, 479. Bax SEWING APPARATUS, W. Rohrmann, 


23,480. ‘Dovems, H. Schmidt, Liverpool. 
23, . ARITHMETIC-TEACHING Apparatovs, A, R. Breinl, 








28,482. 


LOVE, J. R. Sobitachka, Liverpool. 





igniter of a mixing chamber into which 
fuel and compressed air are introduced, said chamber 
being ia free communication with the power cy linder, 

and means for causing an agitating jet of atmospheric 
air t> be introduced into said chamber at or before the 
instant of explosion to mix its contents and form q 
combustible charge. (2) In a gas engine, the com. 

bination with the power cylinder of a mixing chamber 
into wh'ch fuel and compressed air are introduced, 

said chamber being in free communication with the 
power cylinder and means for causing an agitating 
jet of atmospheric air to be introduced into said 
chamber at or before the instant of explosion to mix 
its contents and form a combustible charge. (3) In a 


My 
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gas engine the combiaation with a power cylinder ofa 
chamber int» which fuel is introduced, means for in- 
troducing into said chamber a charge of air and for 
compressing therein air mixing the air and fuel, and 
means for injecting therein an agitating jet of air at 
or before the instant of explosion to mix its contents 
_ form a combustible ——— 4) My ie ~—_ 
wer cylinder combined hamber in 
which fuel and ye troduced _~ 
finally mixed, said chamber being in Fo communica- 
tion with the’ power cylinder through a lateral opening 
-_ oe which when the piston is approaching 
its upward stroke leaves a ce space 
in tn card eylinder of smaller cross section than the 
passage in the mixing chamber. 


583,883. Tappinc Macuine, G. R. pete Washing- 
ton, D.C —Filed March 2nd, 189) 
Claim.—In a tapping the ofa 
spindle, a tool holder loosely held to said ——— 
means for giving said 
spindle, a double Bn clutch fixed to said ‘opine 
and operating to drive tool holder by said spindle 
when sufficient forward or backward longitudinal 


[583.883] 





hinati 











motion is given to said spindle, a reversing and 
variable speed gear, g of a revolving face 
wheel and a friction wheel driven by said face wheel, 
eaid friction wheel fixed to said spindle and movable 
across the face of said face wheel, all operating to 
drive the tool holder forward with an accelerated 
rotative speed, to release said tool holder from further 
motion and then to give a backward accelerated 





rotation to the said tool holder, substantially as de- 
scribed, 
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THE CYCLES OF GAS AND OIL ENGINES, 
By Mr. Jamzs D, Roots, 
No. VIII, 
Tyre 7 is a modified form of the previously described 
de Rochas cycle, which is characterised by a further expan- 
sion of the explosion products in the same “ cylindrus” 


in which the explosion took place. In the previous 
de Rochas or Otto cycle, Type 6, the full cylindrus of 
working charge, or as much of it as the relative propor- 
tions of the admission valve and port to the piston speed 
will permit, is drawn into the cylinder on the out-stroke, 
compressed upon the in-stroke, and being ignited is ex- 
anded to the same volume—or a little less, according to 
the time of the opening of the exhaust valve—as it occu- 
ied before compression, 
In this column, Tspe 7 of the table or chart (7.v.) are 



























































Fig 30. 
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Charon Gas 





The Charon gas engine representing this cycle, first 
variation, is reputed to be one of the most, if not the most 
economical gas engine in France. There are some pub- 
lished tests of this engine by M. Witz, which show it to 
be a very economical and efficient engine. Louis Charon 
applied for a patent in this country on August 28th, 1888, 
No. 12,899, entitled, ‘‘ Improvements in gas motors with 
variable expansion.” 

Some years ago I had the pleasure of seeing one of these 
engines at work at M. Charon’s works at Solre le Chateau. 
The quantity of charge fired is varied in proportion to the 
work to be done. This system of varying expansion cer- 
tainly produces an exceedingly steady running engine, 
but to put it in practice effectively it is necessary to employ 
electric ignition. Fig. 30 is taken from the patent 
specification. It is an end view of the cylinder and cover 

owing the valves. It is only necessary to show the part 
of the engine required to carry out this modified cycle. 

A is the chamber consisting of a coil of pipe into which 
& portion of the charge is displaced during what is in the 
ordinary de Rochas cycle the compression stroke. B is 
the side shaft rotating once for every two revolutions of the 
crank shaft. C is the admission valve in the admission 
valve box C;. D the exhaust valve in the exhaust valve 
box D,. Ea rocking shaft operated by cams on the side 
shaft, having arms projecting from it which open the 
valves C and D at the desired times. F is the cam 
operating the commutator for electric ignition, the 
wires passing through the top of the valve box C;. G is 
the gas valve supplying gas to the admission valve 
C by the pipe G,. The gas is fed to the passing air 
through A in the seating of the valve C. H is 
the governor which slides on a feather a pair of stepped 
cams on one sleeve along the side shaft B. One stepped 
cam controls the gas 
valve G by means of the 
lever G,, and the other 
the admission valve C. 


KEEL AND STEM OF ARROCANT 





the exhaust pipe will of necessity be more or less uncertain 
and untrustworthy. 








THE ARROGANT TYPE. 


Tue four cruisers of the t type, which are 
now being completed or built, have cae received so 
much notice in the Press as their special c ristics 


— have warranted. 

e dimensions, &c., of the Arrogant are briefly as 
follows :—Length, 820ft.; beam, 57ft. 6in.; draught, 
22ft.; displacement, 5750 tons; indicated horse-power, 
10,000; speed estimated, 19 knots; this last, however, 
has been considerably exceeded on trial, and the 
maximum speed, with all the eighteen Belleville boilers 
employed, may be quoted as 20 Seste 

We do not propose to make any remarks in regard to 
the armament of these vessels, the weight and importance 
of which has been somewhat severely, and, we think, 
injudiciously criticised in the Press. We may, however, 
point out just a single factor of value in her fighti 
force. She has three 6in. quick-firers out of four, 
with axial fire ahead, capable of being fired simulta- 
neously without a prospect of fouling one another. 
These would develope a striking energy of a quarter of a 
million foot-tons in five minutes. 

But she was not built for the purpose of carrying a 
preponderating armament. The extra displacement, 
reduced length, and improved beam—over the Talbot 
type—have been utilised to provide a margin for 
increased strength and stiffness in the frame, and for 
supporting her ram bow. Indeed, the Arrogant may be 
described as a modified ram. A cast steel “stem, 













ARMOURED DECK mma 


STIFFENING PLATE 








On the piston com- A 
mencing its suction out- 
stroke, air is drawn 
through the pipe A, to- k— net 


gether with any charge 
which may have been 
displaced into it during 
the previous compression stroke, and gas by the pipe G’, 
through the inlet valve C, into the cylinder during the 
whole stroke. 

During the in-stroke or compression stroke, for that 
portion of the stroke determined by the governor and 
the stepped cams, according to the work the engine is 
doing, the piston displaces into the tube or chamber A 
a certain quantity of the contents of the cylinder. 

This quantity is always one-fifth, and may be more— 
see di , Fig. 31— up to two-fifths of the stroke. 
When the valve C is permitted to close, the contents of 
the cylinder are compressed and ignited by the electric 
spark, and the piston is impelled on its working stroke. 
Whatever the volume of the charge may have been at the 
commencement of compression, the charge expands to 
nearly the whole length of the stroke. The exhaust 





& ngine. 


| products are displaced throug! 


those modifications of the de Rochas cycle in which | 
(1) a portion of the charge, or of the contents of the | 
cylinder, is displaced during the in-stroke before the | 
compression, 7.¢., @ portion of what in the de Rochas | 
cycle is the compression stroke is used to expel from the | 
cylinder a corresponding portion of the charge or cylinder | 
contents, after which the admission valve pl and the | 
compression commences. 

(2) At a certain point in the suction stroke the admis- | 
sion valve is closed, the piston continuing the stroke 
tends to produce a vacuum in the cylinder, and lowers 
the pressure below the atmos- 


valve is opened just before the end of the stroke, and the 
h the valve D. At the 
commencement of the next suction stroke the charge 
displaced into A is first drawn in, and the cycle is 
repeated. 
he volume of new charge compressed may therefore 
be only two-fifths of the cylindrus, which expands to 
nearly the whole stroke. Obviously for an engine having 
a cycle of this type, with a varying expansion, electric 
ignition is the most suitable, as the pressure of compres- 
sion is always varying from stroke to stroke. 
I am much surprised that the variations 1 and 2 of this 


|cycle have not found more favour in this country, 
' especially variation No. 1, for a properly designed gas or 








gene On the — or aie Fig. 31 

of the piston, the piston first tt 
reaches that ‘point or about that m Chargs Charee Gyelo 
point, at which the charge was cut all 


off, and the atmospheric pressure 
is reached before compression com- 
mences. 

(8) At the desired point in the 
suction stroke the admission valve 









First Stroke 









is closed, and the working charge Dead Fost 
is cut off—up to this point, as in ae 
(2)— the exhaust valve is then 88 
opened, and for the rest of the nami 
stroke products are drawn into the cheg 


cylinder from the exhaust pipe, the 









Second \Stroke 
Compression of 
Charge in 
Cylinder 







exhaust valve is also kept open on ¢ 
the return stroke to the same point Re 
of the in-stroke or compression Sey e° 


stroke at which it was opened 
on the out-stroke or suction 
stroke. When it is closed compression commences. 

The object of these three variations of cycle is to effect 
& greater expansion of the working charge, 7 ¢., to ignite 
and expand to a greater volume than the charge occupied 
before compression when at atmospheric pressure. 

Say, for instance, that two-thirds of a cylindrus of new 
charge plus the contents of the clearance space are 
ignited, they are expanded relatively to the new charge, 
83 per cent. more than in the ordinary de Rochas cycle. 

Properly carried out, increased efliciency and economy 
should result ; there should also follow a lioer terminal 
pressure and a quieter exhaust. 

Of the three methods of carrying out this modified 
form of the de Rochas cycle for eflecting increased expan- 
sion, for many reasons—some of which are obvious—the 
first is undoubtedly the best; the other two are placed in 
order of merit from the purely practical point of view. 
It would appear in the third method that some of the 
new charge must inevitably find its way out of the 
exhaust valve, unless some mechanical division be pro- 
Vided in the combustion space to prevent it, 











oil engine having this series of operations must necessarily 
be more economical than the ordinary de Rochas cycle, 
especially in large engines. The only objection to the 
cycle is that engines constructed upon it are rather larger 
for the same power than those upon the ordinary de Rochas 
cycle. It would be advisable to run such an engine at a 
considerable speed, and by having a complete cut out of 
fuel by a hit-or-miss governor, and by closing the admis- 
sion valve at one fixed point for every compression 
stroke, say at half stroke, a greater rate of expansion 
would be obtained than in the Atkinson cycle engine, and 
ordinary tube ignition could be used. As the combustion 
space would be so much smaller, the products remaining 
in the cylinder and mixing with the new charge would be 
relatively to the ion much reduced. An engine con- 
structed as here indicated would have an expansion to 
double the volume occupied by the charge before ignition, 
and if adjusted to run with a high piston speed, and a 
high compression be employed, should be more econo- 
mical than the Crossley scavenging system; for any 


weighing nearly thirty tons, is supported, as seen in the 
sketch engraved, by an armoured deck and armoured stif- 
fening plate, as well as by trian breasthooks being 
‘built into it, whilst the ordinary double-skin plating over 
the forward part is supplemented by 2in. nickel-steel 
plates, extending for several frames’ distance from the 
ram point and vertical stem, and thinning out towards 
the rear. The number of bulkheads is also largely 
increased at the bows. Hence she is, virtually, a solid 
mass of steel forward. 

Then, again, the under-water arrangement of the vessel 
is adapted in every way to meet the demands of a ship 
intended for ramming as a special feature. The bilge 
keels are very short indeed, but immensely deep, so as to 
steady the vessel in rapid turning, but not to impede her 
movements by their excessive length. Moreover, the 
modification in the line of the keel conduces materially to 
this end. Inthe Arrogant the actual “ flat keel” is only 
230ft. long; it is cut away forward and aft so as to leave 
no forefoot or deadwood at all, 50ft. being cleared away 
in both directions. Thusshe will be almost like a Chinese 
junk—capable of being turned round on her own axis. 
In order to effect this turning power a large balanced 
rudder has been hung from the point A downwards, 
and a second smaller rudder has been contrived in the 
space which would have been occupied by the cut-away 
deadwood. All this turning gear should prove to be very 
effective, and it is, of course, upon the rudder that one 
would depend to give a direct and accurate blow with the 
ram. 

A word as to this last feature. Using the old projectile 
formula, in order to arrive at an estimate of its efficiency 
against an enemy, as delivering a blow with the point, 

ve 


the vis viva = — 
dies 


g 
So the energy represented by the ram point of the 
Arrogant in hitting an enemy at 20 knots speed— 
assuming the enemy to be at rest—would be :— 


__5750 x 900 80,357 foot-tons, 


64°4 

5750 tons being the weight of the ship ; 30ft. per second 
the speed of the ship ; 32°2 gravity. , g 

Before such tremendous impact as this the striking 
energy, even of the monster 110-gun’s projectile, sinks into 
utter insignificance, that being certainly not more than 
20,000 or 25,000 foot-tons at a range of 2000 yards. We 
feel, therefore, satisfied that Sir W. White has done 
excellent service in introducing into the Navy his quar- 
tette of “ ram-cruisers,” as they should prove, if steering 
and manceuvring can be satisfactorily accomplished, a 


or 








method of scavenging by the cooling of the products in 





most valuable adjunct to our squadrons of battleships. 
A ship that can steam sone speed, turn and twist 
about in its own length, and deliver a blow equivalent to 
over 80,000 foot-tons, is a potent engine of war indeed. 

An engraving of H.M.S. Vindictive, one of these 
vessels will be found on page 424. 








Tue ambition of Japanese engineers, says a Foreign- 
office report on the trade and navigation of Nagasaki, is leading 
them to discuss and contemplate the construction of a bridge 
across the Straits of Shimonoseki, so as to unite the main line 
of the Kinsiu Railway with that of the Sanyo Railway from 
Shimonoseki to Hiogo, and enable passengers to proceed on one 
unbroken journey right h from the extreme south of Kiusiu 
to the. extreme north of the mai . As the Straits of 
Shimonoseki are at their narrowest part fully one mile in width, 
and the current through them frequently attains a Ssorape Ang 

t miles ; as the ige must be romper erst ret 
enable the largest ocean-going steamers ea 

; andasthe aintret is robot to fhe it Meniel ome of the 
most violent type, Ja i is project ever be success: 
eg — out, aioe the greatest triumph in bridge building 
in the world. 
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THE AMALGAMATED SOCIETY OF ENGINEERS. 


For nearly half a century the Amalgamated Society of 
Engineers has occupied an important position amongst the 
trade union organisations of this country. During this 
period it has undergone many vicissitudes. Indeed, 
that at the very commencement of its career it had t° 
pass through a life-and-death struggle for very existence, 
which swept away practically the whole of its funds, and 
it was only by outside assistance that it was saved from 
utter collapse. No struggle in which the Society has 
since been engaged has brought it so near the verge of 
bankruptcy as the present lock-out and strike, that has now 
completed the fourth month since the first notices were 
posted. The financial statements of the Society extend 
back to the year 1851, and for each succeeding year since 
then the principal items of income and expenditure are 
set forth in its report with tolerably complete detail. 
During these forty-six years, up to the close of 1896, 
when the last financial statement was issued, the Society 
has expended on account of its various benefits no 
less a sum than £4,358,445; about half of this amount 
—#£2,170,998—has been mded in what are termed 
donations, which represent allowances to members who 
from one cause or another are thrown on the books ; sick 
benefits have absorbed £975,688; superannuations, 
£846,985; accidents; £68,652; and funeral allowances, 
£269,122. In addition, £97,941 has been expended in 
benevolent grants, and £156,001 in assistance to their 
own.and other trades, bringing the total expenditure to 
£4,612,387. 

The Society at the close of its first financial year in 
1851 _had a membership of 11,829, and the total worth of 
its funds was £21,705, equal to £1 16s. 8d. per member. 
In a supplementary statement, given at the commence- 
ment of 1852, after the Society’s resources had been 
pr. 1m swept away by the protracted lock-out of the 
employers, which cost the Society in donation grants 
alone upwards of £40,000, or twice the amount of the 
total accumulated funds, although the membership had 
only decreased by about 200, the funds had fallen to 
£1721. At the end of the year the membership had 
further decreased by 2000, but the financial position 
of the Society had been slowly recovering, and the 
funds had got back to £5382. During the following 
twenty-five years there was a continuous and steady 
increase of membership until it reached upwards of 
45,000. During the same period, with the exception of 
the years 1867—-8—9, when trade passed through a time 
of exceptional depression, and the resources of the 
Society were heavily called upon for the support of out- 
ppm | members, the financial position of the Society 
went on steadily improving until the accumulated funds 
amounted to upwards of £275,000—the highest point that 
they have ever touched. Then came in 1878 another 
period of exceptional trade depression which, in a couple 
of years, involved an expenditure on donation benefits 
alone of over £225,000, and reduced the accumulated 
funds by nearly £150,000. 

At this point of the Society’s history, it is interesting 
to turn to the emg secretary’s address to the members 
contained in the annual report for 1879. The Society 
was then under the guidance of Mr. John Burnett, un- 
doubtedly one of the ablest of the general secretaries the 
Amalgamated Engineers have had since their organisa- 
tion was founded. In introducing his annual report Mr. 
Burnett, after referring to 1878 as the worst year ever 
experienced by the Society, adds that 1879 had turned 
out incomparably worse, and would, he trusted, stand 
alone as the blackest year of all their history. Not only 
had trade been in a state of depression altogether without 
parallel, but they had had to withstand the still more 
destructive attack of organised employers, whose first 
motto was ‘‘ Destruction to Trades Unionism.” For that 
reason they had been engaged in more disputes than in 
any previous year of their history. Bad trade had pre- 
vailed, and the organisation of the employers, more com- 
plete and powerful than ever, had taken the fullest advan- 
tage of the workmen’s position. Bad, however, as 1879 
had been, their total income had been the largest realised 
by their own or any other trade society, having reached 
the grand total of £135,267. Of this income over 
£12,600, or at the rate of nearly £3 per member, had 
been raised by contributions and levies. Their expendi- 
ture had, however, reached the enormous total of 
£245,826, of which £130,828 had been spent on donation 
benefits. In addition, £20,55t had gone in strike 
expenditure, and there had been an outlay of £18,850 
in contingent benefit to members out of work in 
resisting encroachments. Commenting upon these 
figures, Mr. Burnett remarked that their Society's 
mission had been the double one of fraternity 
and independence ; they had been both the trade union 
and the friendly society. Some might feel inclined to say 
that they had been too much a trade union, but that was 
not so. The chief end of their existence had been to 
preserve the interests of their trade, and if in the year 
that had gone their chief and only desire had been to 
save money without regard to their trade position they 
would have proved themselves unworthy of their mission. 
During the following five years while Mr. Burnett 
remained at the renee 4 of the Society, the Amalgamated 
Engineers had a very heavy uphill battle to fight; the 
membership only very slowly improved, and after a 
partial recovery in the financial position a renewed heavy 
drain upon the Society’s resources for the support of 
out-of-work members brought about another serious 
reduction in the accumulated funds, until they got down 
to a lower point than they had ever touched for the 
previous fifteen years; and in fact the financial position 
of the organisation became worse, not only than it had 
been during the depression of 1878—9, but also during the 
previous depression of 1867—8, the total worth of the 
funds being reduced to £111,678, or £160,000 less than the 

igh-water mark touched in 1876. 

Since Mr. John Burnett resigned the general secretary- 





ship, in order that he might accept his present official 
positionin the Board of Trade, the management of the Amal- 
gamated Society of Engineers has during the seven or 
eight succeeding years passed h no less than four 
ifferent hands. First Mr. John Wilson occupied the 
st of secre’ pro tem.; then Mr. Robert 
ustin, who had previously had charge of the branch office 
in Manchester, and who as a genial, easy-going official, had 
secured a large number of friends in Lancashire, but who 
had no great weight of authority over the London 
executive, succeeded to the office, only to hold it for a 
comparatively short period, when his death necessitated 
the election of a successor. Mr. John Anderson followed, 
but after a comparatively short period of office com- 
pulsory resignation brought his secretaryship to a close, 
and the reins were then taken up by the present general 
secretary, Mr. George N. Barnes. The result of thisrepeated 
change in the general secretaryship has not been at all 
conducive to the general welfare of the organisation. Not 
only has it felt the loss of a strong personal control, but the 
constant change of leadership has afforded opportunity 
for the socialistic element—which was gradi u, becom- 
ing predominant upon the executive—to direct the Lage | 
of the Society, till the election of Mr. Barnes gave 
scope to the “‘ forward ” ideas of the socialistic propaganda 
that has raised—although, itis to be feared, too late—the 
distrust of the older amalgamated members. This danger 
was not unforeseen, and was very clearly pointed out by 
Mr. John Anderson in his annual report for 1894, in 
which he significantly remarked that there was a sem- 
blance of danger in view to which he considered it his 
duty to refer, and to warn their members in time. This 
danger was threatened by the internal dissension of 
opinion amongst the members of all the larger organisa- 
tions as to the future methods of dealing with social and 
industrial questions. Whilst he entirely refrained from 
expressing an opinion, or attempting to shape the views of 
the members, he must earnestly impress upon each the 
absolute necessity of maintaining harmony in their branch 
meetings, and utterly to deprecate any attempt to throttle 
the opinions of old, tried, and trusted branch and district 
officials for the unjustifiable reason that they refused to 
forego the convictions of a lifetime for something that was 
yet but imperfectly understood. 

The last eight years have been an eventful period in 
the history of the Society, and two questions have come 
specially into prominence which, probably more than 
any other, are likely to have a material influence upon 
the immediate future of the organisation. The eight 
hours day has been made one of the prominent objects 
set before the Society, to be either secured or enforced, 
until the result has been the present disastrous struggle, 
by which its accumulated funds have in four mon 
been recklessly squandered, and it is admitted by even 
its own representatives that the Society itself has been 
thrown back aé least twenty years. So far back as 1888 the 
eight hours question occupied a prominent position in 
the annual report presented to the members by Mr. 
Robert Austin, the then general secretary, who 
dealt with the question as to whether it should 
be made compulsory by law, or enforced by voluntary 
organisation. The latter method he considered the most 
desirable, but he adds significantly—and this admission 
has an important bearing upon the present eight hours 
demand—that when endeavouring to further the object 
they had in view the Council as a means to an end 
ordered the suspension of overtime, they received 
protests from branches, and requests for the edict to be 
removed, so that they could work unlimited overtime, 
and these requests, it was added, did not come from a 
low-paid district. This candid statement may be very 
fairly taken as strong evidence in support of the 
employers’ argument that it is not so much reduced hours 
as increased overtime that the trade unions have been 
and are still fighting for. Succeeding general secretaries 
have still further pushed forw the eight hours 
question, and Mr. John Anderson, in his 1892 report, very 
clearly intimated that when the proper time arrived no 
doubt a vigorous policy would be pursued by the Amalga- 
mated Society of Engineers, which had been the pioneer 
in the nine hours movement. 

Side by side with this development of the forward policy in 
the eight hours movement, another question has demanded 
very serious attention. It is scarcely possible to take up 
any annual report for the last eight or nine years without 
finding special emphasis laid upon the steadily increasing 
drain upon the society’s resources by the increasing claims 
for superannuation benefit. Very tardily, however, have the 
responsible officials of the Society recognised the absolute 
necessity of some more adequate provision for meeting these 
rapidly accumulating liabilities to their aged and incapaci- 
tated members. Itis only within the last four years thatany 
special fund has been set apart for this purpose, and at 
the close of last year £51,365 represented the total super- 
annuation fund that up to that time had been set aside. 
When it is considered that the amount paid to super- 
annuated members, notwithstanding every possible 
restriction that could be imposed, during last year 
reached no less a sum than £63,747, or nearly double the 
amount that only ten years ago was required for the same 
purpose, and that 536 members were superannuated in 
1896, whilst the total average number on the benefit for 
the year was 2774, as against 1480 in 1886, it is only too 
evident how altogether insufficient is the provision which 
the Society has thought it requisite to make for this, one 
of the most important of its benefit funds. 

This brings our brief historical review of the Amalga- 
mated Society of Engineers up the present time, but 
thoroughly to realise the position in which this at one time 
powerful organisation now stands, it is necessary to set 
forth a few details as to its general system of manage- 
ment, and as far as can be possibly ascertained, the pro- 
bable results to the Society of the struggle in which it is 
at present engaged. By the rules of the Amalgamated 
Society of Engineers, it is required that the general 
fund shall amount to a value of £3 per member, and in 





the event of this general fund falling below the above 











figure, the members are called upon to pay a special 
levy until it is brought to the proper level. This 
rule, however, would seem to be one which is very 
frequently allowed to sink into temporary abeyance during 
periods when the Society may be engaged in conflicts 
with the employers, and for the last four years the general 
funds have been considerably below the requisite amount, 
Even at the close of 1896, when the Society had accumu. 
lated the much-vaunted balance of £254,000—indepen. 
dent of the special reserve fund—it did not bring the 
value per member to the requisite amount; and during 
the struggle of the past four months the rule has un- 
doubtedly sunk into utter disuetude. Although this 
general fund, mainly accumulated for benefit purposes, 
is largely drawn upon to meet the requirements of the 
strike, the main mo power of the organisation is in 
the speciallevies which can be raised from the members ; 
and as a& deal of misapprehension prevails as to the 
methods by which the organisation raises the requisite 
funds for the support of its members under conditions 
such as the present, it will be of interest briefly to 
describe the general course of procedure. In the first 
place, the fixed payment of the members is a shilling per 
week; then in the event of the funds falling below 
£8 per member, a special levy is, as previously 
po. called for; and a levy of this description 
amounts to 6d. per week. These levies are paid by 
the members into each branch, which holds rll 
balance it may have in hand, but a return is made to the 
Central Executive, where accounts are kept of the 
amount of the balances held by each branch. Any 
member falling out of employment is for a certain period 

aid on donation 10s. per week from the general fund, 

ut when he is thrown out of work by a strike or lock- 
out, he receives a further allowance of 5s. per week, paid 
out of what is termed a contingent fund, which is raised 
by a special levy on all the members of the Society by 
the respective branches. The distribution of the con- 
tingent fund thus raised is regulated by the Executive, 
from whom the various branches receive instructions as 
to the remittance of the money whenever it may be 
required. In addition to the conti t fund there is an 
emergency fund, also raised by special levy; out of this 
is provided the extra and special expenditure necessarily 
involved in ing on a big dispute like the present, 
and out of which money can be specially voted if thought 
expedient towards the support of non-unionists who may 
be involved in the dispute, or increasing the allowance to 
married members who have families to support, or other- 
sats the discretion of the officials jo — as its name 
implies, any emergencies arising out of the ute. 

This briefly sets forth the system by which the Society 


ths | maintains its general funds at their stipulated level, 


which is presumed to be sufficient to provide for the various 
benefits—although it has already proved altogether in- 
adequate to meet the rapidly increasing claims for super- 
annuation; and also the resources at its command for 
raising the funds that may at any time be requisite for 
fighting purposes. As to the position when the Amalga- 
mated Society of Engineers entered upon the struggle in 
which it is now so disastrously involved, it will be as well 
to go back to the report which the general secretary 
presented at the close of last year, and which was the 
first over which Mr. G. N. Barnes had any direct control. 
The year 1896 had been one of unp ented progress, 
both in the accession of new members and in the increase 
of funds. During the twelve months no less than 10,000 
new members had been added to the Society, the total 
being brought up to 87,313, and £99,766 had been added 
to the funds. The new secretary practically inherited 
from his predecessor in office a balance of over a quarter of 
a million sterling, independent of the’ £51,000 set specially 
apart as a reserve superannuation fund. During the 
ensuing six months, before the actual strike and lock-out 
had commenced, it was estimated by the Society’s repre- 
sentatives—although this has not been since officially 
confirmed—that a further £50,000 had been saved out of 
income, bringing the general balance, a from the 
superannuation reserve fund, to something like £300,000. 
This rapid accumulation of funds had, however, only 
been secured by acontinued extra levy of 6d. per member 
per week, and even the £300,000 <7 little more than 
exceeded the minimum level at which it is required b 

the rules that the general fund shall be maintained. 
Although apparently in ssion of a very large surplus, 
which, on paper, no doubt appealed very forcibly to the 
i tion of the members, the Society was very little 
more than solvent, according to the altogether inadequate 
provision of its rules, whilst more rigid actuarial 
estimates placed its position as one of actual insolvency 
to the extent of one and a-half million sterling. In face 
of these facts, Mr. G. N. Barnes and his socialistic 
London executive, with very light-hearted recklessness, 
entered upon a conflict with the Employers’ Federation. 
What the cost to the Society and its members of this 
foolhardy policy has been it is only possible very 
approximately to estimate. That the accumulated general 
funds have been utterly dissipated is a too evident 
from the fact that recently the reserved investments 
have had to be drawn upon for Prone Wh Spent ye Mr. 
Barnes himself has admitted that the lock-out and strike 
has cost the Society no less than £250,000, whilst other 
less partial and probably more trustworthy computations 
place the total expenditure on account of the strike at 
£460,000—which will probably reach half a million before 
the strike can be ended—that has been either withdrawn 
from the funds, raised by special and ordinary levies, 
subscriptions from outside trade unions, and the public, 
or borrowed from other organisations. This serious 
expenditure can be very readily understood. The Amal- 
gamated Society of Engineers has not only been under 
the necessity of supporting its own members and provid- 
ing for an exceptionally heavy extra strike outlay, but 
has undertaken the support of non-unionist labour, and 
during the later stages of the struggle the whole of the 
members of the poverty stricken Machine Workers’ 
Association have had to be further provided for rather 
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than they should be permitted to break away from the 
strike, which it was plainly intimated would otherwise 
be inevitable. Thus, in four months, the funds of one of 
the most powerful trade unions in the country have been 
utterly dissipated, and with them have been swept away 
the benefits to which the members have for years been 
subscribing. It will be an anxious time for the present 
general secretary when, at the close of the year, his 
second balance-sheet and report has to be prepared, and 
presented to the members. 











SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA. 
No. V, 

As promised in our last article we now give in Fig. 21 
a sectional elevation of one of the Great Western’s 
engines, that our younger readers may note its 
special characteristics, and the way in which the 
steam performed its function of imparting rotary motion 
to the paddle-wheel shaft through the medium of the 
piston with its rod and crosshead, side rods, side levers, 
cross tail, connecting-rod, crank pin, and crank arm. The 
passage of the steam into and out of the cylinder was 
effected by a slide valve of the long D type, actuated by 
a single loose excentric, driven by a fixed stup on the 
crank shaft, which gave motion through a series of levers 
and links to what was called a wiper shaft, on which was 
keyed a lever connected directly by short links to the 
crosshead of the spindle or rod to which the distributing 

valve was directly attached. 

Our illustration shows that this valve is a hollow 
tube into which the steam when it has done its work on 
the piston is exhausted and passed to the condenser, 
which in this case is a hollow oblong casting of box form, 
doing the double duty of a bed-plate carrying the whole 
superstructure of the engine, and of a receptacle for the 
cchenatal steam from the cylinder, which on entering it 
was converted into water by the action of a cold spray 
admitted from the sea. From this condenser the water 
thus collected was pumped up by the air pump through 
the foot valve shown in its bottom, into an upper 
chamber or hot well, and from there discharged over- 
board, a portion of it, however, being returned to the 
boilers by the feed Fn anne 

About the time of the building of the Great Western 
the principle of expansion of steam in a cylinder was first 
adopted in the marine engine, and we therefore find in 
the engines of this ship—which it was designed should 
embrace all the latest improvements for economising 
steam—this principle applied. A valve sliding on the 
immediate back of a main steam supply valve makes, we 
know, the most satisfactory kind of expansion valve, but 
such a valve could not well be used in conjunction with 
the old D slide. Spindle valves were, therefore, first 
adopted for the purpose, and were generally of the 
double-beat or equilibrium type. Such a valve, it will be 
seen in Fig. 21, was applied to the main steam pipe at 
its junction with the slide jacket, its purport being to 
cut off the steam to the cylinder at any part of the 
stroke of the piston at the discretion of the engineer. 

This cutting off the steam was effected by means of an 
pa ae i cam, which had the form of an elliptic-shaped 
cylinder with a twisted surface, upon which a roller fixed 
on the end of a lever pressed, and which by its motion— 
imparted to it by the engine crank shaft—through the 
agency of the levers and rods, as shown in our engraving, 
opened and shut the expansion valve at the desired 
times. By means of the higher pressure of steam gene- 
rated in the boilers which rep’ those first supplied to 
the ship, and the adoption of the expansive principle in 
her engines, the consumption of coal in the Great 
Western was probably less than that of any steamship 
of which there was then any authentic record. 

Following closely the enterprise of the Great Western 
Steamship Company in ocean steam navigation, was that 
of the Royal Mail Company, who commenced business 
in 1841, for the carriage of mails and passengers to and 
from Southampton and the West India Islands. For this 
verve fourteen vessels were at once ordered, and were 
all building at the same time. Half of this fleet were 
built in England —viz., four on the Thames, two at 
Bristol, and one at Cowes; the remaining seven vessels 
being given to six Scotch firms, thus putting in mutual 
rivalry the most eminent shipbuilders in the kingdom, 
* a guarantee for the excellence of construction of the 

eet. 

The four vessels allotted to the Thames were all built 
at the then famous shipyard of Mr. W. Pitcher, at 
Northfleet, the two first completed, the Thames and the 
Medway, being fitted by Messrs. Maudslay, Sons, and 
Field, with similar engines to those of the Great 
Western, but of rather larger power. All the vessels of 
the fleet were of the same dimensions, viz.:—Length 
between perpendiculars, 215ft.; moulded breadth, 
86ft. 6in.; depth, 30ft. 6in.; tonnage, 1350 B.O.M.; and 
load draught, 17ft. The engines were of 450 nominal 
horse-power, and drove a pair of ordin paddle-wheels 
30ft. in diameter. They were designed to perform in 

ace the service of et and passenger boats, but were 

y armed with heavy guns to act as frigates in time 
of war, when required by the Government for that purpose. 

{ may amuse and possibly interest our readers of 
these days of high pressures of steam on shipboard to 
know in what estimation the advocates of pressures 
above 5 Ib. or 6 1b. to the inch were held by some of the 
then current organs of “ public opinion.” The Greenock 
Advertiser of the time, referring to these new ships of 
the West India Mail Company, says: “ Neither in their 
ships nor their engines do this company appear to have 
been led into the experiment of any new and idle schemes 
and dangerous novelties ; they have adopted the plain 

old side lever engines and ordinary boilers, as constructed 
by the most experienced engineers, and it is to be hoped 
that the same principles will continue toguide the company 
in all their arrangements.” These worthy “leaders 





of opinion” appear to have had a great dread of what 
was then known as “high” pressure, or about 10 Ib. 
above the atmosphere. 

As the establishment of any new means of transport 
usually conflicts with some earlier method of effecting 
the same purpose, it happened in the case of the Thames 
river service that the formation of the Woolwich Steam 
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oscillating cylinder engines, a class of motor they had 


greatly “3 rors upon since its first introduction on 
y the Messrs. Maudslays. 


shipboard 







The radical im- 
provement introduced in them was the removing the 
slide valves with their casings from direct junction with 
one of the cylinder trunnions to a position midway 
between the two, thereby making the steam inlet and 
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on the river who plied between the various stairs or | 
landing-places on its banks. Asa consequence, this body | 
of men—which was a numerous one—started a rival | 
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Other great advantages accrued from this altered 
sition of the slide valves. The cylinder trunnions were 
rought closer together athwartships, the upper frame or 


concern and called it the Waterman Steam Packet | entablature was much strengthened, the lower one or 
Company, which very shortly became the owners of | bed-plate shortened, and the whole engine made more 
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Fig. 22—BOILER OF THE 


about twelve boats, which were built on the river, the 
engines being supplied by Messrs. Jno. Penn and Sons, 
of Greenwich. 

The boats being small, it was necessary that the 
machinery with which they should be fitted should 





occupy the least space Wve le in the vessel. To meet 
this requiremen§ the Messrs. Penn supplied them with 
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compact and consequently stiffened. The cast iron side 
frames were dispensed with, and their places supplied by 
turned wrought iron columns firmly secured to both 


bed-plate and entablature, which latter they supported. 


The air pump, was located between the two cylinders, 
and worked by a crank—having a short throw—on the 
intermediate shaft. The principal dimensions of these 
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engines, which we shall illustrate next week, were identical | the engines. This boiler, we believe, continued in use | palled by a screw. Objections to this proposal were at 
cal with all those fitted by Messrs. Penn into these | till worn out, and gave little trouble. It was worked at | first raised, but after considerable py md ee with the 


boats :—Diameter of cylinders, 24in.; piston stroke, 27in. 
the air pump being 18}in. diameter and 1bdin. stroke 











;| @ pressure of about 8 lb. per square inch above the | Naval Authorities Mr. Ditchburn was finally ordered to do 
, | atmosphere. the thing his own way, but to keep the matter a secret, 
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Fig. 23—HER MAJESTY’S SCREW YACHT FAIRY, BUILT IN 1845 
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Set with “ar were called ‘ mney . on te —_ 
e engines drove a pair of ordinary paddle-whee 
fitted with radial floats. 

At this distance of time—more than half a century— 
from the building of these boats, and fitting them with 
their propelling machinery, it is a remarkable fact 
that the boiler which supplied the engines with 
steam should have been of that present much- 
discussed type, known as the water-tube boiler. In 
Fig. 22 we give different views of this boiler that 
our readers may note its very simple construction, and 
realise for themselves that even so far back as fifty years 
ago one of the leading pioneer marine engine builders of 
that time constructed a good serviceable boiler of the 
water-tube t without any of the adjuncts that are 
now considered imperatively necessary by some to secure 
an adequate circulation of the water contained init. It 
is evident by its design and construction that its maker, 
Mr. Penn, saw no further provision necessary than a 
means of securing the — of the steam when formed, 
from the interior of the tubes into the steam space—in 
this case very capacious—which was effected by merely 
inclining the tubes. There will be no necessity to record 
the dimensions of this boiler, as the illustration of it 
gives them in detail, but some of its good points are 
worth attention before dismissing it from notice. 

A principal feature in the design is that its interior is 
divided up into three chambers, each of which utilises the 
heat given off by the combustion of the fuel of its own 
fire-grate in the most advantageous manner, the sides of 
the tube chambers absorbing the heat as well as the 
whole of the surface of the nest of water tubes, these 
latter being so arranged as to intercept the flame and 
heated gases from finding their way into the uptake 
until the greater part of their heat has been abstracted by 
the surfaces exposed to them. There is also ample 
space above the tubes to serve the purpose of a com- 
bustion chamber, and a large throat to the uptake to 
convey away the waste products of combustion to the 
funnel. 

The fire-grates were also of a manageable size—unlike 
those of some modern water-tube boilers we have seen— 
it being well within the capability of the stoker to keep 
them properly covered with fuel. The steam from this 
boiler was taken off from the upper part of the steam 
chest—or what was in this case called the steam 
“* dryer” —by an internal vertical pipe, having a strum o1: 
perforated end, through which the steam found its way, 
cleared of all moisture, to the main steam supply pipe to 
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Fig 24.—ENGINES OF HER MAJESTY’8 SCREW YACHT FAIRY 


The Victoria and Albert Royal Yacht being found , The vessel, as proposed, was built, launched, ra ned the 
deficient in speed, &c., for the purposes for which she was | Fairy, and tried, and was, as expected, a complete 
required, in 1845 Mr. Ditchburn. the noted shipbuilder of | success. 

Blackwall, was consulted by the Lords of the Admiralty as | The dimensions of this beautiful vessel, of which we give 






































Fig. 25—BOILERS OF THE FAIRY 





to the size and form of vessel most suitable for the convey- | in Fig. 23 an illustration taken from a photograph of her 
ance of her Majesty from Whitehall to Woolwich. After | model, were :—Length between perpendiculars, 144ft. 8in.; 
fully considering the matter, Mr. Ditchburn proposed to | breadth, extreme, 21ft. 14in.; loaded displacement, 196 
build a vessel of iron of a certain form and size to be pro- | tons, the corresponding water draught being 5ft, 10in. 
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She was fitted by Messrs. Jno, Penn and Sons, of Green- 
wich, with geared oscillating engines—of which Fig. 24 
is an illustration—having two cylinders 42in. diameter, 
and 3ft. piston stroke. The engines were nominally of 
120-horse power collectively, but the actual indicated 
horse-power developed by them on trial was 364, the 
revolutions being 51°6 per minute, and the ratio of 
earing 5 to 1. ‘The speed of the vessel on trial in the 
light condition was 13°82 knots, and when fully equipped 
12 knots an hour. Steam was supplied by two three- 
furnaced tubular boilers of box form—sections, &c., of 
which we give in Fig. 25—having a total heating 
surface of 853°77 square feet, and a grate surface of 
41°3 square feet, the tubes being 3in. external diameter, 
and the pressure at which the boilers were worked 11 lb. 
per square inch. 

The Fairy was the first screw steamer introduced into 
the Royal Navy, and was one of the best results of that 
mode of propulsion, as she maintained a high character 
for speed, and the possession of other good qualities, for 
twenty years. Unlike other naval vessels, she was not 
sold out of the service, but was broken up, that she might 
not be used for my | less honourable purpose than the one 
she had been so long engaged in, viz., that of carrying 
her Majesty and family for many years on every occasion 
that she made a passage by sea. A model of the vessel 
has been made andis now preserved at Buckingham Palace. 

It has been said of the Fairy by a naval officer well 
able to give an opinion, that ‘she was the most perfect 
gem that ever floated on the waters, and with all our 
improvements in chien’ nothing has been seen to 
compete with her in beauty ; and that if her builder was 
proud of nothing else in his life, he should have been of 
producing the only vessel ever worthy to be called the 
Queen's yacht.” 








H.M.S. LEANDER. 


In our impression for September 17th we published an 
engraving purporting to represent the Leander frigate, built 
by Messrs. Green at Blackwall in 1813. Shortly afterwards 
we received a letter from a correspondent pointing out that the 
model which we reproduced could not have been that of the 
Leander, but must have represented a line-of-battle ship of 
earlier date. We published our correspondent’s letter in our 
impression of October 1st, and at the same time referred him 
to James’s ‘‘ Naval History,” where the somewhat anomalous 
design of the Leander was made a matter of comment. 
Since then we have received other letters on the subject, 
which we have not —. because we were then engaged 
upon an inquiry which has proved to be by no means easy, 
as to the origin of the model in question and generally as to 
the facts. The result of our further investigations we now 
lay before our readers. First, we have arrived at one conclu- 
sion. The model does not represent the Leander as she was 
actually built. Whether or not she represents a ship 
intended to be built to take the place of the Leander, which, 
it will be remembered, was captured by the French very 
shortly after the battle of the Nile, or of some other ship, is 
another matter. Mr. Joseph Green has informed us that his 
impression is that the firm’s model was a design for a vessel 
never completed as shown, but altered afterwards to a 50-gun 
frigate named Leander; that she was begun in the yard as 
a line-of-battle ship, but altered when the order for the 
“ forty thieves ’’ came out. 

The facts, so far as we have been able to obtain information, 
are interesting, and serve to illustrate the great difficulty 
invariably encountered in writing history. 

In the American War of Independence our frigates were 
constantly beaten by the American ships. This was an 
entirely new experience for sailors still flushed by the memory 
of Nelson and r. It was asserted, and with truth, 
that the American so-called frigate carried more guns and 
heavier than our ships, and many moremen. The American 
- were said to be “‘line-of-battle ships in disguise.” To 
deal with these big frigates our Government ordered the con- 
struction, in agreat hurry, of forty very large frigates. As 
seasoned oak was not to be had in sufficient quantity, 
the ships were built of fir. They were so hastily con- 
structed that they subsequently required incessant repairs, 
and were so costly and troublesome that they were 
nicknamed “The Forty Thieves.” It was said that 
these ships, like the American vessels, were line-of-battle 
ships in disguise; and when we consider the number of guns 
they carried, and their weight of metal, it is clear that there 
was some justification for the title, Bearing this in mind, 
it will be seen that there is good reason, so far, why the shi 
we have illustrated might have been the Leander. The wo 
“ frigate” has always been very hazily defined. Drake’s 
ship was a “ frigate.’ Some very large vessels in our own 
navy and in the United States navy in recent times have 
been called “‘ frigates.” At South Kensington may be seen a 
model of a “ frigate” to carry ninety guns. The broad dis- 
tinction commonly drawn between a frigate and a line-of- 
battle ship is that a frigate had one covered-in deck, a battle- 
- had two or more, This rule, however, is quite mis- 
leading. 


Messrs. Green certainly built a Leander in 1813, Does the 
model in the Victorian Exhibition illustrate this ship, and if 
not, of what vessel is it a model? The model is that of a 
vessel which differs in important respects from a line-of- 
battle ship of the period on the one hand, and from a frigate on 
the other hand. The commonly received idea that a line-of- 
battle ship had two tiers of guns at least wholly under cover, 
whereas a frigate had but one, is quite erroneous. The 
smaller line-of-battle ship—the so-called two-decker—had one 
deck wholly covered in. It was called the lower deck; above 
it came the main deck, Forward was the forecastle, covering 
in about one-fourth of the length of the main deck. Then 
came the waist. That was succeeded by the half deck, 
covering about half the length of the ship, and on it aft 
was raised the poop. The waists of men-of-war of all kinds 
were left open. That is to say, the beams above the main 
deck were left undecked, with the exception of a gangway of 
greater or less width at each side. Sometimes this gangway was 
wide enough to mount guns, sometimes it was not. Very often 
it was covered over by a light deck to shelter the guns. But 
still, the waist of the ship was left open, and on the cross 

the ship’s spare spars and her boats were stowed. 
There were no davitsin the Navy. The boats were all hoisted 
out and in by special tackle, from the yardarms, 

Now, the model at the Victoria Exhibition, though open 
waisted, has no cross beams, and no gangways. There are 
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two large hatchways on the main deck, and on this deck in 
the waist her boats must have been stowed. All the upper | 
structure of the ship appears to have been of very light 
scantling. As far as shape goes, if we fancy that an ordinary 
frigate had the upper works of a line-of-battle ship added 
on, we shall get a good ides of what kind of craft this was. 
The model seems to be complete to the minute details, and 
is very beautifully made. We have com it carefully 
with models of other ships of the period, and find, as we 
have said, marked differences. 

Among the splendid collection of models at South Kensing- 
ton is one of the Ajax, seventy-four guns, built in 1798, and 
one of Nelson’s fleet at Trafalgar. This vessel is in a way 
similar to the model shown by Messrs. Green as that of the 
Leander. The Ajax has a forecastle,an open waist,a long 
quarter or half deck, and a poop. But the waist is crossed by 
deck beams, and has gangways at each side, and the whole 
of the upper works appear to be much heavier than they are 
in the Leander modél. The Ajax mounted on the lower deck 
twenty-eight 32-pounders, on the main or upper deck thirty 
24-pounders, on the quarter deck fourteen 9-pounders, and on 
the forecastle two 9-pounders. The armament of Messrs. 
Green’s model was different in several respects; she has in all 
seventy ports, but there are eight of these instead of two in 
the forecastle, and the guns mounted on the poop must have 
been very small and light weapons. 

So far we have pulled down. It seems to be quite clear 
that the model is not that of the Leander frigate. Was any 
vessel less like a line-of-battle ship and more like a frigate 
constructed ? By the courtesy of Sir William White and the 
Admiralty we are able to answer this question. We have 
received from Whitehall the following memorandum :—“ The 
model illustrated in Tue ENncineeR of September 24th 
certainly is not what it purports to be; it is clearly the model 
of a ship of about seventy-two guns, and probably of the 
period of 1820, The Leander, fourth-rate battleship of 1813, 
was designed by Sir Wm. Rule, and built at Blackwall, of 
pitch pine, by Messrs. Green, Wigram, and Co. The dimen- 
sions of this ship indicate that so far as design was concerned 
she stood quite byherself. First commissioned at Woolwich in 
1814, her services during this commission appear to have 
been at home, Her armament was increased from fifty to 
sixty guns in 1817 at Portsmouth. She was commissioned 
the same year for the North American and West Indian 
station. In 1820 she was commissioned for the East Indies, 
and in 1824 commissioned as a receiving ship at Portsmouth, 
and finally taken to pieces in March, 1830.” It will be seen 
that this statement does not quite agree as to dates with that 
of Mr. Joseph Green, 

We turn next to the evidence of models. In the United 
Service Museum, Whitehall, is a very beautiful model of a 
frigate called the Leander, built in 1813. This model was 











made by a Mr. Roberts, and geet by his widow to the 
Museum. Mr. Roberts was, it appears, chief constructor or 











head shipbuilder in one of the dockyards on the Thames ; 
we have not been able, so far, to ascertain of what dockyard. 
The model, however, is that of a fifty-gun frigate, a large and 
heavy ship. She complies with all the conditions and 
requirements, and is, we think, the true Leander. At South 
Kensington is a model of a fifty-gun frigate, constructed 
about the same time—‘ period, 1800 to 1830”—which very 
closely resembles the Leander. 

To sum up, the true Leander was a very heavy frigate, re- 
sembling in many respects a small line-of-battle ship. The 
smaller line-of-battle ships had only one deck covered in 
from bow to stern. The model shown by Messrs. Green as 
that of the Leander may be that of a line-of-battle ship of 
that name never actually built. The figurehead is a tur- 
banned Turk with flowing robes and a scimitar. On the 
port and starboard yg quarter galleries are figures cf 
& man and woman, the latter partly nude, but below these 
are carved two crosses. In the United Service Museum will be 
found a model of a frigate dated 1813, and called the Leander. 

It will be seen, we think, that we did not publish an 
engraving of Messrs. Green’s model as that of the Leander 
without good reason. At this moment, indeed, there are 
many models accepted as certainly representing particular 
ships about which there is really no certainty at all, among 
others may be mentioned models of the ships of the same 
name which preceded Nelson’s Victory. 








LARGE HYDRAULIC RIVETER FOR LOCO- 
MOTIVE BOILERS. 


Tue illustration above shows a long gap stationary 
riveters, specially designed for riveting a complete boiler 
shell at one plating. It has a gap of 16ft. Gin., and exerts a 
pressure of 50 tons upon the rivet. The main body is of cast 
iron of heavy box section, while the hob is of open section 
mild cast steel. The two are held together by a pair of very 
strong through bolts, having a large margin of strength to 
prevent a 4 yielding under the pressure of the ram, so hold- 
ing the hob very rigidly up to its work. The riveting head 
is bolted loose upon the main standard, and has a long pro- 
jecting beak which permits of a steam dome being riveted 
to the boiler barrel by the machine. To enable the rivet 
snaps to get more closely into all corners, the cylinder slide 
and the top of hob are fitted with snap holders having six 
sockets—two right, two left hand, and two central, in two 
rows, one above and one below. By this means the machine 
is enabled to get at every rivet in a locomotive boiler or fire- 
box, with the exception of one row in the top of the latter, 
which, however, can be riveted by a special appliance, if 
desired. The cylinder and slide are in one mild steel casting, 
bushed with gun-metal and provided with large planed guide 
surfaces. The slide is held down in its guides by a pair cf 
planed steel bars secured by set bolts. Great economy of 
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water is secured by a special arrangement of water-saving 
gear, which causes the slide to be run out until the snap 
touches the rivet, the cylinder meanwhile being filled from 
an overhead tank, As soon as the snap touches the rivet, 
pressure is admitted to the cylinder to complete the opera- 
tion. 








THE JUBILEE OF THE LIEGE ENGINEERS’ 
ASSOCIATION. 


A very interesting and agemeeile gathering was held at Liége 

on Sunday, October 17th, for the purpose of celebrating the 
fiftieth anniversary of the foundation of the “ Association des 
Ingenieurs soriis de l’Ecole de L‘éze,” a body which, as its 
name implie3, is exclusively recruited among the past 
students and graduates of technical science in the University 
of Liége. Tae professional standing of the members and the 
high quality of the work done by them as shown in their 
contributions to the Revue Universelle, a journal with which 
the society has maintained very intimate relations from its 
commencement, are so well known that it is not surprising 
that the meeting has called forth a large amount of sym- 
pathetic interest from all the principal European engineer- 
ing societies, including the Institution of Civil Engineers, 
the Verein Deutscher Ingenieures, and the Société des In- 
genieurs Civils de France, as well as from more special 
metallurgical socisties, such asthe Iron and Steel Institute, the 
Dortmund and Luxemburg Miners’ and Smelters’ Societies, 
and many others who were largely represented by special 
deputations. Congratulatory addresses were sent by the 
Institution of Civil Engineers and the Iron and Steel Insti- 
tute, the latter being presented by a delegate for the President, 
who was unfortunately prevented from being present, and 
Mr. Brough, the secretary. 

The proceedings commencad on Sunday afternoon, at 
2p.m., with a general gathering in the Academic Hall 
of the University, about 500 members and visitors being 
in attendance. M. Paquot, the president, one of the senior 
members, or “‘ comrades,” being in the chair. After a short 
address of welcome, M. Habets, the sesretary, gave a general 
sketch of the progress of the society, which originated in 
1847 with twenty-nine members, five of whom, besides the 
president, are still living. In 1849 the number had 
increased to 101; in 1872, on the the twenty-fifth 
anniversary, it was 565, an amount which has nearly 
doubled since the latter date, the present total being 1118 
For some few years past, however, the growth has been 
but slow, as might have bsen anticipated from the aga of the 
society, the waste among the older members being necessarily 
large, although the number of recruits is considerable—we 
believe it is from 80 to 100 yearly. Prominent among the 
earlier names is that of M. Louis Trasenster, the first presi- 
dent, who occupied that position for thirty-eight years, and 
framed the constitution under which it has lived and flourished 
so vigorously. Since his lamented decease the adminis- 
trative burden has fallen upon the shoulders of Professor A 
Habsts, who has in every way maintained the high standard 
established by his predecessor. 

The work of the members has been so large and varied in 
character that any general notice would be impossible, but 
amongst their highest achievements taken col’ectively may be 
mentioned the development of the modern coke oven and the 
mechanical ventilation of collieries. Another remarkable 
triumph is the method of boring full-sized shafts through 
water-bearing strata, due to one of the older members, 
M.Chaudron, who we are glad to hear is at present engaged 
in completing his sixty-third colliery shaft, 

At the conclusion of M. Habet’s address the meeting resolved 
itself into sections forthe reading of technical communications; 
the first, taking mining and mechanical subjects, in the same 
hall, while the second, which was devoted exclusively to 
metallurgical subjects, adjourned to the physical lecture 
theatre, where greater facilities for illustration were available. 
The programme in either case was long and varied, and of 
most excellent quality ; M. Harzé having, in the first section, 
dealt with the development of the mining and metallurgical 
industries in Belgium since 1831; M. Tonson with the 
arrangements required in very deep sinkings as illustrated 
by the Gneisenau pits opened by himself in the Jast year 
or two; Mr. Kapteyn with continuous brakes; and Professor 
Dwelshauvers-Dery and M. Hubert with the economy due 
to compression in the clearance spaces of steam cylinders; 
while in the second, among other subjects, studies of the 
structural and other properties of steel were supplied by M. 
A. Greiner and M. Magery; on blast furnace desiga by M. 
G. Rocour, and on the direct application of blast-furnace gas 
to the production of motive power by M.H. Hubert. This 
list, which by no means includes the whole of the subjects, 
will be sufficient to show that the material provided was far 
in excess of what could actually be got through, and a con- 
siderable proportion had to be taken as read. In the metal- 
lurgical section M. Greiner gave an admirable sketch of the 





present state of the metallography of steel, with numerous 
photographic illustrations, which, although it contained no 
very strikingly new features, is noteworthy as showing the great 
interest shown by practical steel makers in these new lines of 
research, in which they see a good chance of relieving them- 
selves from the somewhat exacting demands made by the 
purely chemical methods of examination. 

The commemorative banquet was held on Sunday evening, | 
when the members and their guests, the latter being about a , 
hundred, met in the Salle des Fétes of the Conservatoire Royal, | 
the total number present being 580, the body of the members | 
being accommodated in the space ordinarily occupied by the | 
stalls and pit, while the council and visitors were placed on a | 
raised table in the space normally belonging to the orchestra. 
Among the visitors present were ths Ministers of Foreign 
Affairs and Pablic Works, the deputatiors from the foreigh ! 
societies, and the staff of the technical faculty of the uni- 
versity. It is beyond our province to chronicle this part of 
the festival, therefore it may be sufficient to say that, apart 
from some slight difference caused by a political allusion made 
by one of the speakers, the entertainment passed off most 
harmoniously, and the great local talent for which the 
Walloon metropolis is justly famed was abundantly evidenced, 
especially towards the later hours of the evening. 

On Monday morning two groups were formed for excursions 
to works, one being to the military small arms factory at 
Herstal and the Pieper establishments at Coronmeuse, and the | 
sscond to the Cockerill Company’s worksatSeraing. The latter 

arty, which was by far the most numerously attended, started 
y special train direct for Seraing at 8.30 a.m., andon arrival 





new work was seen in process of completion, notable among 
them being some fine blowing engines of the new Cockerill 
pattern for a smelting works in Southern Russia, the party 
collected together at the old palace offices at the river side, 
whence they were taken by the works car and locomo- 
| tive back to the station, passing through the shipping yards 
along the Meuse, where a very large amount of material, 
| principally rails, was awaiting departure. 
to Liége 
| of the Jardin d’Acclimatation, which will be remembered by 
many of those who were present at the Iron and Steel meet- 
ing in 1894 for the somewhat excessive brilliancy of the 
sunlight which prevailed during the repast, a condition which 
j was repeated probably even in greater intensity on the pre- 
were met at the station by M. Greiner and the heads of the! sent occasion. Judging, however, from the manner in which 
different departments, whence they proceeded to the works} table napkins were converted into puggaries, turbans, and 
entrance, about half-way down the hill. Here a further ‘other protective headgear, it is evident that many of the 


division was made into four sections, the first going to the 
collieries and coke ovens, the second to the iron and steel 
works, the third to the electric station, and the fourth to 
the foundries and machine shops. Perhaps the most interest- 
ing amongst the numerous striking objects seen were the 

gas engine, working with blast furnace gas, and the 
new Americanised blast furnace. The former is a little 
engine of seven to eight-horse power, working several small 
machine tools in a shop doing the repairs for the blast 
furnace yard. It is made by Matter and Co., of Rouen, 
and seems to be generallysimilar to those used with producer 
gas by the same makers. The supply is taken by a small 
pipe from the main supply of the blast engine boilers, and ia 
passed through two large upright washers, in order to remove 
the last particles of suspended matters, which, from the 
opalescent character of the waste water, must be exceedingly 
minute in dimensions. The purification is, however, so 
complete that no deposit has been formed in the cylinder 
after several months’ continuous running. A large engine of 
150-horse power for driving an air compressor is now nearly 
completed, and is expected to be shortly at work, and a 
blowing engine of 1000-horse power is said to be in contem- 
plation. Notwithstanding these prospective changes, there 
seems no immediate chance of steam being superseded at 
Seraing,! as two new boilers of the largest siz3 of the Lan- 
cashire type, but with three, instead of two, furnace 
tubes, each having an independent gas supply, were 
seen in process of erection, as addition to an existing range 
numbered up to No.21. The new blast furnace is of the kind 
now becoming general on the Continent, the stack being 
placed within a permanent lattice-framed octagonal scaffolding, 
which carries the central gas tube and other head gear at 
the top. The downcomer is short, its place being taken by a 
large rectangular dust catcher, closed by a water seal at the 
bottom, through which the deposit can be continuously 
shovelled out. The hearth is supplied with nine tuyeres, 
seven for blast, and two for running out the cinder. The 
make is about 200 tons daily from 40 per cent. Spanish and 
Greek ores. Auother interesting feature was seen in the 
hearth casing of a newly-lined furnace, in which the cooling 
water-box is replaced by short lengths of flat iron bars closely 
packed to form a solid ring about 10in. thick all round the 
brickwork, a certain amount of water circulation being main- 
tained by a serpentine gas pipe packed in the middle of the 
mass. This system was first adopted at Denain, in the north 
of France, where it has been found to be very efficacious in 
use. 

The Bessemer works were engaged in the production of 
ingots for rails for the Westergotland Railway of Sweden. 
The metal used is taken from a mixer of 100 tons capacity 
placed close to the converters, and supplied partly from the 
blast furnaces, and partly from pigs remelted in cupolas. 
The mixer, which is essentially a converter without tuyeres, 
is pivoted on central trunnions,and movedbyatailcam. The 
space for the metal within the fire-brick lining, which is 
15jin. thick, is 13ft. 1jin. long, and 8ft. 10in. in diameter. 
The trunnions are 16in. in diameter, and the tipping engine 
has a piston of 354in. diameter and 6ft. 10in. stroke. The 
ladles bringing the furnace and cupola metal are lifted 17ft. 
to the filling aperture, the charges are poured at the level of 
the converter’s mouth. The converter charge is 74 tons, 
which is finished in twelve minutes, the blast of 25 lb. 
pressure being supplied by two compound blowing engines of 
450-horse power each, with steam cylinders of 35}in. and 61in. 
diameter, and 59in. stroke, making thirty-five revolutions per 
minute. The hydraulic power for the converters, cranes, 
&c., is obtained by five sets of pumping engines, two of the 
Worthington, and three of the Cockerill pattern, working 
into an accumulator with a 21jin. ram weighing 54 tons, 
which maintains a pressure of 330 lb. to the square inch. 
The ingots from the converter, weighing 46 cwi., are passed 
through Gjers’ soaking pits, and reduced to Sin. square 
blooms in the cogging mill, which is of the two-high reversing 
form, with rolls 38in. diameter and 8ft. 3in. long, and driven 
by a pair of engines—with 35}in. cylinders, and 494in. stroke— 
of 1600 effective horse-power, geared down in the proportion 
of 1 to 3:3. The blooms are sheared in a horizontal bloom 
shear, and passed directly to the adjacent heating furnaces. 
The rail mill—two-high reversing—has two stands of 25in. 
rolls, the roughing pair being 5ft. Gin., and the finishers 
5ft. 9in. long, the bloom making fifteen passes through the 
former, and thirteen through the latter pair, giving a finished 
bar of four 32°8ft. rail lengths. The mill engines, of 1200 
effective horse-power, which are coupled directly on to the 
bottom rolls, have Allan link-motions worked by an auxiliary 
pull-over engine. With lighter sections bars of greater length 
are produced, as seen in the following samples placed along 
the front of the mill shed :—A 40 Ib. flange rail 193-6ft. long, 
a tramway rail of 167-3ft., and an 8in. I joist of 223{t. The 
usual practice with sections below 50 Ib. is to roll in four-rail 
lengths of 294ft. each. The rail finishing and testing 
appliances are of the usual pattern, but in the testing house a 
Thomasset‘lever testing machine, provided with Bauschinger’s 
apparatus for measuring small elongations within the elastic 
limit which indicates differences of ‘0001 millimetre— 
25000 0in —deserves notice. In the tire mills, tires of 4 cwt 
of the Belgian State Railway pattern were seen in process of 
manufacture in @ horizontal mill driven by a 400-horse power 
engine, large sections up to 7ft. in diameter being made in a 
somewhat more powerful vertical mill. In the open hearth 
steel department, which has three 15-ton Siemens furnaces, 
the casting of a 12-ton ingot fora marine crank shaft was 
seen. 

Electric motors and transmission, although not generally 
used, are making considerable progress at Seraing, one of the 
most interesting being for the turning gear and other 
manipulations in the hydraulic forging press, which are con- 
trolled by the forgeman suspended aloft in the chair hanging 
from the travelling crane. After a final walk through the 
different fitting and erecting shops, where a large amount of 


On the return 


luncheon was held in the giass pavilion 


a 


members were so far familiar with the gorgeous East as to be 
able to defend themselves against the sun, but that such 
defences should be necessary in Northern Europe at the end 
of October is sufficiently remarkable to be worth recording 
Monday afternoon was devoted to visiting the Jaboratories of 
practical science in the technical faculty of the university 
prominent among which is the Klectro Technical Institute, 
established and equipped by M. Montefiore-Levy, and in ihe 
evening a grand concert was given at the Corservatoire 
This closed the celebration proper; but on the next day a 
visit to the Brussels Exhibition was preceded by a unc, 
@adieu at the quaintly-named but excellent Chien Vert, in 
Old Brussels, and then in the rapidly falling twilight of a 
dull afternoon the final adieux were caid, and the party dis. 
persed in all directions, carrying away with them pleasant 
remembrances of new friendships formed and old ones 
renewed. It would be difficult to ray too much in praise of 
the excellent arrangements made by the president and his 
colleagues, and more particularly by the indefatigab'o 
ee Se Habets, who fully deserves ihe compli- 
ments towed on him. Among the numerous festive 
meetings with which this Jubilee year has abounded, none wi)] 
leave pleasanter recollections with those who were privileged 
to be present than that which we have briefly noticed in the 
preceding lines, 








HARBOURS AND WATERWAYS. 





Canals.—It has been announced that the Aire and Calder 
Navigation Company intends to proceed with the canal to 
connect the Goole and Knottingley Cana! with the South 
Yorkshire system, an Act for which was obtained in 1891. 
Thiscanal will be 54 miles long. The difference of level between 
the two systems is 4ft. so that only one lock will be required ; 
the rivers Went and Don have to be crossed, and in consc- 
oa of the height to which the water rises in the latter in 

oods provision has to be made for the aqueduct carrying the 
canal across it to be raised, so as to allow the water free 

assage in very high floods. By means cf this canal the 

heffield and South Yorkshire system will obtain direct 
access to Goole Docks, the distance from Sheffield by this 
course being 384 miles, the distance to ths Humber by 
Keadby being fifty miles. This junction will also enable tho 
compartment boats of the Aire and Calder system to convey 
coal to the steamers for export at Goole frcm the collieries 
situated on the South Yorkshire system. Although the caral 
will be constructed by the Aire and Calder Company, half the 
cost is to be borne by the South Yorkshire Company. 

The Leeds and Liverpool Canal Company has expended 
£19,500 during the past half year in further improving the 
waterway, the reconstruction having been extended as far 
as Wigan and the branch to Leigh, and shortly the canal 
will be available for a larger class of boats between the Wigan 
coalfield aud Liverpool Docks. A considerable amount of 
money has also been expended in improving the accommeda- 
tion both at Liverpool and Bradford. The dividend declared 
at the last half-yearly meeting was at the rate of 24 per cent. 
per annum. 

While thus on the west side of the country canals 
appear to be able to hold their own, on the east side 
the announcement is made that the navigation on the Oure, 
which affords communication between Lynn and Bedford, is 
to be stopped. This navigation, extending from Earith, 
where the tidal portion of the river Ouse ceases, was 
originally constructed by one Spencer, under letters patent 
granted in 1639, which authorised him to construct locks and 
improve the river Ouse for navigable purposes, the patent 
being subsequently confirmed by an Act of Parliament in 
1664. The navigation in its early days was prosperous, and 
is said to have yielded at one time an annual 
net revenue of £30,000. After the advent of rail- 
ways the traffic fell off to such an extent that the 
revenue became insufficient to pay for the maintenance 
of the works, The locks were allowed to go to ruin, the 
waterway was choked with weeds and impeded by shoals, 
and the navigation above St. Neots was practically abandoned. 
In 1892 the then proprietor, to whom the navigation had 
descended from the original grantee, offered the same for sale 
by auction at the Martin London. The lot included the rights 
of navigation and toll-taking over thirty-one miles of tho 
river Ouse connecting the towns of Bedford, St. Neots, 
Huntingdon, and St. Ives with Lynn dock and the sea, and 
traversing a rich agricultural district, and in which were 
situated several villages; together with the thirteen locks and 
sixteen toll-taking places, and other works with cottages and 
wharves. The amount bid was only £5200, and no sale wa3 
then effected, but subsequently the property was sold for 
£11,000. An attempt was then made unsuccessfully to raise 
the necessary funds for purchasing and working the naviga- 
tion by the ‘Inland Transit Syndicate,” and afterwards by 
the “Ouse River, Canal, and Steam Navigation Company, 
Limited,” whose capital was put at £55,000. Reports were 
obtained as to the condition and prospects of the navigation 
respectively from Mr. W. H. Wheeler, M.1.C.E., and 
Mr. Elliott Cooper, M.I.C.E., who both advised favour- 
ably as to the practicability at a reasonable cost of re- 
storing the works and the advantage of the waterway 
to the district if properly orteet and worked. It was 
also proposed to connect the Navigation with the Grand 
Junction by a cut from Bedford, twelve miles long, so as to 
form a direct means of communication between the inland 
towns served by the Grand Junction and the East Coast 
ports. A Bill was promoted in the session of 1892 in order to 
obtain the necessary powers, but was withdrawn owing to the 
threatened opposition of the local authorities, who wanted to 
obtain a controlling power over the river. After this the 
Navigation came into the hands of Mr. Simpson, the present 
owner, who has spent a large sum of money, said to be £30,000, 
in repairing the locks, dredging the channel, and putting the 
waterway in order. Since this has been done the traffic on 
the Navigation has revived, and was steadily increasing. 
There has, however, been considerable friction between the 
owner of the Navigation and the riparian owners, as to the 
control of the level of the water, the drainage and navigation 
interests in this respect not always being in accord, The 
rights of the Navigation are very loosely defined by the Act 
of Parliament, and the landowners and their tenants are 
much more exacting nowthan they were formerly as to the pre- 
vention of flooding. A controversy as to this arose between the 
proprietor and the townsfolk of Godmanchester, who are the 
owners of land draining into the river and liable to flooding. 
The latter claimed the right of controlling the flood-gates, and 
opening them when necessary, to prevent their land from 
being flooded, the result being that the water on these occa- 








sions ran down too low for the navigation, The litigation 
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which ensued was carried to the House of Lords, and resulted 
favour of the town. Annoyed by this, and the want of 


we operation, if not actual hostility, on the part of the 
Town and County Councils, whose districts were affected and 


d by the navigation, and especially as to claims pre- 
betieial to the rights of the owner set up by the town of 
Bedford, the proprietor has now given public notice of his 
intention of closing the locks and discontinuing the navigation. 
The County Council of Huntingdon has taken the matter up, 
and is attempting to prevent the waterway being closed, and 
failing meqotlotions with een, will apply for the 
assistance of the Board of Trade. ; 

Cardif.—lt is stated-that the Cardiff Railway Company, 
formerly known as the Bute Dock Company, proposes the 
formation of a new dock to the west of the river 
Taff, and the utilisation of what is known as “ West 
Mud,” for the purpose of providing for the timber 
and coasting trade. Another scheme contemplated by the 
trustees of the Marquis of Bute is the straightening of the 
river Ely from the harbour up to the paper mills, for the 
urpose of placing a large area of land in communication 
yy water with the docks, and rendering it valuable as sites 
for manufacturing works. The new dock now in course of 
construction is intended to provide for the coal export trade, 
but more room is required for imports, the traffic in the 
west and east docks where this is chiefly carried on now 


being much congested. 

Thames.—The i ie for erecting another weir and lock 
across the Thames below Patney Bridge has assumed a 
definite shape, two reports having been obtained on the 
subject. Mr. Edward Pritchard, the engineer appointed by 
a Joint Committee, representing the vestries of Fulham, 
Hammersmith, Chiswick, Brentford, Isleworth, Barnes, and 
Mortlake, has reported that in his opinion a weir across the 
river is a necessity, and that the proper position for the pro- 
posed eluices is between Putney and Wandsworth bridges, 
near Broomhouse Dock-lane, and extending thence directly 
across to the Wandsworth side ; the distance from the Rich- 
mond locks to this site being 8? miles. The width of the 
river here is more than double that at Richmond lock, and 
the water of greater depth. It is proposed to hold up 
the water 6ft. above low water of spring tides, or 1:92 above 
Ordnance Datum, which would leave a depth of over 8ft. in the 
deepest part of the channel at low water. It is proposed that 
the footbridge spanning the river should have eight arches of 
steel carried on concrete and granite piers 15ft. wide, six of the 
arches being 90ft. span and two 60ft. Six of Stoney’s sluices 
14ft. deep, to be placed in the 90ft. spans, the headway of the 
bridge being 22ft. Gin. above Trinity high water, or the same as 
Putney Bridge. A double lock to be constructed in the 60ft. 
span on the Middlesex side, | one length 80ft. by 27ft., 
and the other 270ft. by 37ft., and on the Surrey side two 
small locks, one 35ft. by 15ft., and the other 20ft. by 15ft., 
with three boat slides or passes. The report gives the level 
of the various outfalls of the sewage works and drains, and 
shows that these will not be affected by holding up the water 
at the proposed level. The cost is estimated at £250,000. 

A separate report has also been made to the Wandsworth 
District Board of Works by Messrs. Stevenson and Burstal, 
who advise that a similar construction to that at Richmond 
would be beneficial to the river and to the district. They 
advise that the weir and sluices should be erected at a point 
above the river Wandle, and practically the same as that 
advised by Mr. Pritchard, but that the water should be 
held up 9ft. instead of 6ft. Their estimate of the cost is 
£180,000. A report has also been obtained from Mr. Edgar 
Shand, by the Thames Western Improvement Committee, 
which deals principally with the matter from a navigation 
point of view, and which concurs generally with the other 
reports. 








MOTOR CAR NOTE. 


THE “ house on wheels” has frequently been seized upon 
as a subject by the caricaturist since the motor car came to 
the front, and it is therefore not surprising that some ingenious 
inventor should have succeeded in devising a practical 
vehicle of this description. A member of the Automobile 
Club de France has just had a steam house constructed to his 
order by M. Jeantaud, the well-known builder of motor cars 
in Paris, and intended to have it entered for the heavy motor 
car trials at Versailles, but unfortunately it was not ready in 
time. The vehicle is in the form of a railway car, drawn bya 
Dion steam tractor of 30-horse power. It has a length of 
7°70 metres, and is 2°50 metres in width and height. 
Painted pale green on the outside, the car has an elegant 
appearance, and this impression is increased by an inspection 
of the interior, which, however, has not yet been finished. 


Entrance may be gained either by the folding doors at the | legt 


side or by a door at the rear. Down the side of the car runs 
a corridor, with doors opening into the different rooms. The 
first room is used during the day as a salon, and at night as 
& sleeping-room, the transformation being effected by a 
couple of divans which may be turned down to form a bed 
1:80 metre long, and 70 centimetres wide. Here, as else- 
where, there are cupboards for putting away clothes, utensils, 
and the like. Another room of the same size adjoining is to 
be used as a dining-room, and when not employed for this 
purpose the wooden partitions at the back and side may be 
folded up, thus making a large salon. There is also a lavatory 
and bath-room which will be fitted up with all the necessary 
accessories, and behind this is the kitchen, containing a 
cooking range, a cupboard for the utensils, and under the 
floor is a safe for the provisions. On the top of the car seats 
are provided for three or four persons, while here also are 
carried the supplies of water and coke. Enough combustible 
can be stored away, it is said, to last for a run of 500 kilo- 
metres. The car runs on two wheels with broad iron tires, 
and the fore part of the vehicle is supported by the tractor, 
of which the underframe is elongated for this purpose. 








Inan article on the ‘‘ Manufacture of Phosphor Bronze,” 
by Mr. Max H, Wickhorast, in the Jowrnal of the American Chemical 
Society, the author states that the phosphorus added to bronze to 
deoxidise the metal may be introduced as phosphorus or as a high 
phosphorus alloy, called ‘‘ hardener.” The latter contains 6 per 
cent. P., with copper and tin in the ratio 8 to 1, It is made by 
melting 901b. of copper and adding 111b, of tin. Seven pounds 
of phosphorus are | into a dilute solution of blue vitriol, until 
coated with metallic copper, which protects the phosphorus when 
it is dried in the air. After drying, the sticks of copper-plated 
phosphorus are introduced into the melted bronze, two or three at 
+e time and held below the surface of the metal by a cup-shaped 





COMMERCIAL MISSIONS IN THE FAR EAST. 





In our issue of the 8th October, an article by our 
Special Commissioner in Japan, relating to “Trade 
Commissions and Business Flying Visitors,” appeared. 
Incidentally, in drawing comparisons between the super- 
ficial commissions, the members of which rush through the 
country which they are sent out to “size up,” and those 
who, by protracted sojourn and hard travelling, really 
endeavour to get to the bottom of things at considerable 
personal discomfort to themselves, the recent Blackburn 
Commission to China was mentioned as an instance of 
the latter. We give below some further particulars of 
the methods and working of this, as gathered by a 
representative of the China Mail during an interview 
with Mr. F. 8. A. Bourne, who represented the British 
Government on that occasion :— 


After age | eight months in the interior of China, the mem- 
bers of the Blackburn Commercial Mission, Mesers. H. Bell and H. 
Neville, accompanied by Mr. F. 8. A. Bourne, of Her Majesty’s 
Consular Service in China, who was lent by the Foreign Depart- 
ment to guide the Mission in their travels through China, arrived 
in Hongkong recently. Mr, Neville had arrived from Shanghai 
some few > before, but he went on to Canton and joined Mesers. 
Bourne and Bell, who had crossed over from the Yangtze to the 
West River, after leaving Mr, Neville suffering with small-pox at 
the inland town of a A representative of the China Mail 
waited upon Mr, Bourne, who was good enough to furnish some 
details of their experiences in China, and these have formed the 
basis of the present article on commercial missions in China, with 
reference to the political and commercial changes that are occur- 
ring in South-west China. 

8 is well known, the Blackburn Mission had not the wide scope 
of inquiry accorded to the Mission sent out to China by the Lyons 
Chamber of Commerce, That miesion was a large one, and its 
members had various lines of inquiry topursue. For that purpose, 
the mission was divided, the members dispersing to the districts 
where their particular article of inquiry was produced or sold, and 
residing there for several months. M, Brenier, the head of the 
Mission and the son of the Messageries Maritimes agent at Mar- 
seilles, had been over substantially the same ground as the Black- 
burn Mission, and arrived from the West River only a day or two 
ahead of Messrs, Bell and Bourne. Altogether, M. Brenier has 
spent sixteen months in China, and has made a most exhaustive 
investigation of the trade prospects of the land contiguous to the 
French Colony of Tonquin, from which the French are pushing 
up their railway into Kwangsi, with the hope—under the recently- 
signed Convention—of carrying it on to Yunnan-fu, and with the 
easily discernible object of tapping the rich trade of the Province 
of Szechuen. 

The Blackburn Commissioners, generally speaking, have devoted 
their energies to discovering what becomes of cotton goods 
after leaving the hands of the importerintoChina. In the different 
districts through which they » they found out whether the 
goods were or were not heavily taxed ; whether facilities existed 
for the free transit of the goods to the uttermost parts of the 
Empire, how the native trade organisations carried on business, 
and how the home commercial organisations could submit recom- 
mendations for strengthening theie support of British importers 
on the spot. 

It was in October last that the Blackburn Mission arrived at 
Shanghai, Pashing on to Hankow and Chungking, on the upper 
waters of the Yangtze, the Commissioners remained in those 
vee for some weeks studying the distributive system. Churg- 

ing is a favourable position for the study of this work. It is in 
the centre of one of the richest parts of the rich Province of 
Szechuen, which is generally believed to contain more concen- 
trated wealth than any other part of China, with the solitary 
exception of the delta of the Canton River, At Chungking there 
is a large market for British piece-goods. From Chungking, the 
Commissioners went on to Chengtu, the capital of the Province. 
Here they were well received by the Viceroy, a man of consider- 
able power, as may be inferred from the fact that he is charged 
with the supervision of distant Tibet in addition to his own 
densely-populated and important province. Whilst here the Com- 
missioners had the pleasure of seeing a mission that was passing 
through from Tibet to Peking to pay homage to the Emperor of 
China, and to lay down their tribute as vassals of the Son of 
Heaven. Taking their lead from the Viceroy, all the officials in 
the capital and neighbourhood assisted the Commissioners in their 
investigations, and displayed the utmost friendliness and courtesy 
during their stay there. It was easy to see, however, that the 
people of the Province are completely in the hands of the official 
classes, and with that — suspicion which is the product of 
centuries of repression, the common people and merchant classes 
without absolutely refusing to give information were found to be 
most intractable, and few facts were learned directly from them. 
This, of course, hindered the work of the mission, but it is satis- 
factory to know that their stay in the city was not without its 
advantages, and the required information was obtained by other 
and indirect means. Imported goods are ere | heavily taxed. The 
exports from the Province are large and profitable. The Imperial 
Maritime Customs officials estimate that the annual export of 
opium alone must be over 140,000 picals, as in addition to the 
timate trade there is the custo amount of smuggling. 
The splendid salt wells of Szechuen supply the wants of the whole 
of China, and the other chief articles of export are drugs (Chinese 
and peculiar), hides, silk (which might easily be doubled), and 
wool (which is steadily increasing in quantity and value). Taken 
as a whole, the common people are industrious and prosperous, 
but the Province, owing to the Chinese system of early marriages, 
prolific breeding, and the fact that the Province has escaped the 
rebellion and devastation experienced in adjacent Provinces for a 
period of 250 years, is grievously over-populated, a state of things 
which Nature is helping to rectify at the — moment by 
means of the terrible famine now raging in a large portion of the 
Province due to a succession of harvests, and the want of 
proper communication to bring up supplies of rice from the coast. 
There is plenty of money in the country, but the distribution of 
the foodstuffs is execrable. It is worthy of notice, as an indication 
of how news travels in China, that it was from the Viceroy at 
Chengtu that the Commissioners first heard of the famine in 
India. The news had travelled by way of Burma. In the southern 
districts of Szechuen, cotton is grown very generally. The Con- 
miesioners visited several districts not hitherto explored by foreign 
travellers, and should have some valuable information to give the 
Chambers of Commerce upon returning to England. 

Dropping down the Yangtze to the town of Suichow, the three 
travellers left the water for a time and took to the mountains with 
their band of over fifty native carriers and personal attendants, 
At one of the most in and inaccessible spots on the plateau 
some 8000ft. above sea-level, Mr. Neville unfortunately developed 
symptoms of small-pox. ‘The position of the patient was dangerous 
in the extreme, and the danger of infection to the other members 
of the mission was also very great. They had no medicines suit- 
able for the treatment of a small-pox patient, isolation and — 
treatment were out of the question, and the prospects of Mr, 
Neville’s recovery would have been very slender had it not been 
for the kindness of the missionaries stationed at the town of 
Chaotung—Mrs. Thorne and Messrs, Piper and Hicks, They 
took Mr, Neville into their own house and nursed him back to 
health, and now he appears to have thoroughly recovered. 

Messrs. Bell and Bourne pushed on to complete their investiga- 
tions. Their next important halting-place was Yunnan-fu, the 


capital of the Province of Yunnan, and the point to which the 











French have just obtained permission to extend their railways from 
Tonquin by way of Kwangsi. Mr. Bourne, whose extensive know- 
ledge of China enables him to speak with authority, is of ion 
that this stretch of country from Suichow to Yunnan-fu, is the 
poorest and most miserable he has seen in China. Yunnan itself 
is situated in the midst of lovely scenery, in the most beautiful 
part of China, and its’ climate is salubrious, but the surrounding 


country is in a wretched state of poverty. Mr. Bourne was here 
ten years ago, and he says the recovery is so inconceivably slow 
that he can scarcely recognise any signs of improvement. A lead- 
ing banker in the city is of opinion that another century must 
elapse, under normal conditions, before any appreciable improve- 
ment can take place in the plains of Southern Yunnan. The 
country people have no capital. Their implements and mecha- 
nical apparatus for making money have been destroyed, and in a 
manner which it is not easy to understand in a country like 
England, the poverty-stricken people live a hand-to-mouth exist- 
ence with no apparent prospect of raising themselves to a higher 
plane. The country has been devastated by successive rebellions. 
Instead of swords being beaten into ploughs the ploughs have 
gone to provide weapons for the rebels, and the oxen who assisted 
the patient husbandman to till the valleys have gone to feed the 
marauders, With profits miserably small, it will take the hoard- 
ings of F sageams ie to Be ss the necessaries of agricultural life 
unless the projected ways from Tonquin and Burma provide 
the requisite stimulus to raise the people from their present slough 
of despond. Water communication does not, of course, exist on 
the high plateau, and the roads are inconceivably bad—bad even 
for China. To the west of Yung Chang, near Momein, which the 
British railway will tap, and down the western frontier of Szumao, 
where the French have established a consulate, there are mapy 
fertile valleys, and this region will form cne of the debateable 
points in the future relations of France and Great Britain with 
China unless the greatest care is exercised by the British authori- 
ties. The French are casting a jealous eye over the border fence, 
and the recent Convention signed by M. Gérard at Peking indi- 
cates what France’s policy is to in South-Western China. 
Scheuzen is the promised land that is luring the railway projectors 
over the barren and inhospitable plains of Kwangsi oak depopu- 
lated plateau of Yunnan, and any project of railways from the 
Barmese side ought to be considered in the light of France’s overt 
policy. In this, be it understood, we are expressing our own views 
and not those of Mr, Bourne, who gave us to understand at the 
— that he had no intention whatever of discussing political 
matters. 


From Yunnan-fu Messrs. Bourne and Bell intended to strike 
the West River, and visit the new ports opened under the recent 
Convention signed at Peking by Sir Claude Macdonald and 
Li Hung Chang. Starting by the main caravan route, they got as 
far as the district city of Shing-i, usually called Hwangtsopa—the 
Yellow Grass Plateau. Considerable trouble was experienced on 
the way, the party being inconvenienced and insulted by roughs on 
many occasions, Quarrels were frequent, and it was easy to see 
that the country was in a very bad state of disordek. The caravan 
trade was caalies than it ought to be, and the travellers soca 
learned the reason. They heard that a French priest had been 
murdered at a point four day’s journey ahead, subsequently heard 
that Father Mazel, a young missionary, who had been scarcely six 
months in the country, had been murdered, along with his 
interpreter, whilst defending his house against a band of robbers. 
The whole region lying to the south of Yunnan and the northern 
portion of Kwangsi was overrun by disbanded Black Flags, who, 
following the invariable custom of disbanded ‘‘ braves,” were 
pillaging the country, waylaying the caravans, and plundering 
native produce and imported goods indiscriminately. Silver and 
opium were confiscated; cotton yarn was destroyed by fire. 

erchants were relieved of all they had, but both they and the 
coolies were given small sums of money to enable them to reach 
their native towns. To traverse the route at first projected the 
Commissioners would have required a guard of from 400 to 500 men, 
but the magistrate of Shing-i had not the men to spare, and the 
coolie carriers refused to venture into the disturbed region. There 
was nothing for it, therefore, but to discharge the retinue all but 
one or two indispensable menials, and to turn back into another 
route, 

It was twenty days’ journey to Kweiyang, the capital of the 
Province of Kweichau, and then they travelled down to Sanchau, 
where they embarked in four miserable little boats in which it was 
impossible to sit upright. Seven disagreeable, uncomfortable days 
were spent in these boats. Kweiyuan was passed through, and a 
visit paid to Lauchau-fu, a commercial centre in Kwangsi, ranking 
next in importance after Wuchow and Nanning-fu on the West 
River. It is a clean town, as Chinese towns go, and wears an 
agreeable air of prosperity, enhanced, perhaps, in the eyes of the 
travellers by contrast with the poverty-stricken country districts 
through which they had passed so recently. Lauchau-fu is well 
supplied with foreign goods, which are, however, heavily taxed. 
It was plain sailing from this point. The Lin (or Lau) River was 
navigated to Hsunchau, where it flows into the West River, and a 
few days’ journey took Messrs. Bourne and Bell to Wuchow ard 
then to Canton, where they were joined again by Mr, Neville, who 
had come down from Shanghai to meet them. 

A short time will be devoted to acquire a knowledge of the local 
trade conditions of Hong Kong, and then the Mission will depart 
for England and submit the result of their inquiries to the Chamber 
of Commerce. They have spent a shorter time in China than the 
Lyons Mission, but it must be remembered that the scope of their’ 
inquiry was restricted chiefly to the piece-goods trade, They have 
acquired an intimate knowledge of the possibilities of trade expan- 
sion in China and the disabilities under which foreign trade suffers 
at the present time, and they ought to be able to lay some valuable 
recommendations before the home manufacturers as well as to 
suggest means for strengthening the hands of the British mer- 
chants in the coast ports. 








BraDForD Exzctric Licht Station. —In our description of 
Messrs. Willans and Robinson’s engine at Bradford last week, 
occurs the following sentence :—‘‘ The engine was specified to give 
300 indicated horse-power, but is capable of giving 700 indicated 
horse-power continuously.” It is bardly necessary to point out 
that 300 is a misprint for 600, as our readers will have perceived 
from the dimensions given. 


THE PERVERSION OF STRIKE FuNDs.—While much is made, 
writes Fairplay, by the A.S.E. of the contributions of other trade 
unions towards the strike fund, these contributions, as I have 
repeatedly pointed out, are really relatively small; and not only 
that—they are given with a grudge. Still further, in some cases 
there is a movement to stop them altogether. The Ironmoulders’ 
Society of Scotland, for instance, recently voted a grant of £1500, 
but many of the members object to throwing away such a large 
sum to support the engineers in a foolish, unnecessary, and hope- 
less struggle. And as the Ironmoulders’ Union was registered last 
year as a friendly society, it is in the power of any member to 
object to the application of the funds outside the four corners 
of the society, and to obtain an interdict against such expenditure. 
This is what some of the ironmoulders have done, and they have 
stopped this payment by applying to the Registrar of Friendly 
Societies. A similar case cccurred with a Glasgow Co-operative 
Society, the committee of which voted £500 to the strike fund, but 
the payment of which was stopped by some of the members appeal- 
ing to the Registrar, These are but two of several incidents which 
go to show, first the want of sympathy among the labouring classes 
with the engineers in their policy, and second, what may be done 
by the trade unions for their own protection. Were the A.S.E. 
registered as a friendly society it could not waste its substance in 
riotous fighting as it is doing. 
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A MODERN GAS POWER PLANT. 
By Horace ALLEN, C.E. 


THE gas generator plant reported on below is of 
800- horse power capacity, and works on the Thwaite 
patent continuous cycle. The —oe consists of two 
cylindrical vessels side by side. e fuel is fed into the 
hopper at the top, and air is supplied by a fan driven from 
the main engine. The gas, as it leaves the bottom of the 
second generator, has a high temperature, and is made to 
heat the incoming air by means of a yr ower apparatus, 
thus restoring a considerable amount of heat to the gene- 
rators. From the recuperators the gas passes through a 
physical purifier to the pressure governor-holder, which 
automatically governs the supply of gas to balance the 
demand, and from which the gas engine receives its supply. 
The analyses of the gas, and its thermal value, prove the 
excellence of the system. 

The gas engine, made by Messrs. Hartley and Petyt, is of 
the duplex type, having two cylinders 16in. diameter, side 
by side, the length of the stroke Sane 2ft.; and as they are 
arranged for the Otto cycle, there is one firing stroke every 
revolution when fully loaded. The speed is 140 revolutions 
per minute. The «bec of gas and air is compressed to 
about 90lb. per square inch above the atmosphere, and 
the pressure of the explosion is about 300lb. per square 
inch above the atmosphere. To facilitate the starting 
of the engine it is necessary to reduce the pressure 
due to compression; for this purpose a cam is provided 
which allows a portion of the charge to escape into the 
exhaust. The design is thoroughly mechanical, and the 
physical proportions of the machine are adequate for their 
purpose. There is so little vibration that a penny stood on 
edge on the cylinder, either lengthwise with the engine or 
crosswise, was not shaken down. The photograph shows the 
teeth on the fiy-wheel into which the pinion of the small 
starting engine gears; this engine is of the vertical type, 
having a cylinder 6in. diameter. 

The balancing of the crank has produced very steady 
turning, the oe is simplicity itself, and the best 
point of firing can be instantly ascertained. The lubrication 
is on the circulating principle, a small pump effecting this. 
Both tube and electric ignition gear are applied to the a. 
The engine-house is covered with a water tank, which feeds 
the circulating mains of the engine. The hot water is used 
in the dye vats, so that there is no loss of heat from this 
source. Another heat loss of ordinary plants is that of the 
sensible heat of the gases evolved from the gas generators. 
In the plant’ under consideration this heat, representing 
20 per cent. of the total heat of the fuel, is restored for two 
purposes, one cf which is the drying of the textile materials 
—an important industrial function—and the other is the 
restoration of the heat to warm the air used in the gasifica- 
tion process, and for the purpose of increasing its moisture- 
absorbing characteristics; this last development is covered by 
one of the Thwaite patents. The importance of this thermal 
saving is clearly set forth in the results. 

The results of the tests and the diagrams are remarkable, 
the extraordinary average pressure in the coke and bituminous 
slack is probably without precedent, and the uniformity of 
the development of energy proved by the consecu- 
tively taken are rare examples of uniformity. The tests 
were taken during the ordinary working operations and hours. 
The character of the work is a 7 serious test, and fully 
proved the remarkable elasticity of the system—now and then 
the power demand drops off instantly to be followed by the 
immediate demand for maximum load. 


Report on Tests of Gas from Thwaites Gas Generator at Birstall, 
Yorkshire, July 13th, 1897.—Coke only. 
Samples of gas taken from the holder gave the following results :— 


Average percentage composition by volume. 
Gavbeniseih, OO. 4. 2. 0s we ce ce ce oe «6D 
oy pat gal etal, Sie New 27°4 

ydrogen, x 69 
Marsh gas, CH, .. 2-0 
Nitrogen, N.. .. 59°7 
100°0 
Therma! value in units of heat per cubic foot 132 
Maximum ” ” ” ” ” 147 
Minimum ,, ss aia ee ie thine see cee 
Average mean pressure taken from the indicator cards .. 70°4Ib. 
. Fiala 
Return of heat by the jacketed condenser tn 00,080 = 18 he. 
Production of gas when driving at full power about 
17,400 c.f. per hour. When working at full power the 
holder was always full. 
Power developed at maximum load .. -- 136 1.HLP. 
Calorific value of coke .. .. .. - 13,850B.T.U. 
Consumption of Generator Gas in the Gas Eirgine, Birstill, July 
2 


13th, 1897.—Coke oniy used, 


Analysis of gas during measurement test : — 
Percentage composition by vulume. 


Carbonic acid, CO. .. 2°5 
Carbonic oxide, CO *! 23°8 
Hy ee ee 6°6 
Marsh gas,CH,.. .. .. 2°4 
DS Mies Wa ce ec os 60°2 

100°0 


Thermal value of gas per cubic foot at 82 deg. Fah. down to 
212 deg. Fah. 5 6. 90, 09 ee 


-- 8lcu. ft. 
-- 11,178B.T.U. 
- 1°00Ib. 


Consumption of gas per I.H.P. per hour .. 
Thermal units per ECP. per hour os, te 9 
Coke used perI.H.P. perhour .. .. .. «. 
Tests made on September 4th more than confirmed the above result of 
vonsumption of gas, for the average of three careful measurements only 
gave 80 cubic feet per I.H P. hour. 
No steam power is used in this plant, the air for the g¢ 


Report on Tests of Gas from Thwaites Gas Generator at Birstall, 
Yorkshire, July 15th, 1897.—Coke and Coal, 


Samples of gas taken from the holder gave the following results :— 
Average t ition by volume. 





Carbonic acid, C0. ae ~ 51 
aeaees — co .. 23 3 
yr mn, eo oe it 
Marsh gas, CH, 1‘4 
Nitrogen, } 63°3 
100°0 
Thermal value in units of heat per cubic foot.. 113 
Maximum ,, ” ” » ” we. ee 118 
imum ,, ” ” ” ” nites vente 
Average mean pressure taken from the indicator cards 744 Ib 


"00 x 119 x ° 
Return of heat by the Thwaite jacketed condenser { 17%) 5.419 3, 0877 
Production of gas when driving at full power about 

17,400 c.f. per hour. When working at full power the 

ler was always full. 


Power developed at maximum load .. «. 189 1.H.P. 

Calorific value of coke a se 8s -. 18,889 B T.U. 
A Pa coal slack .. . 12,920 B.T.U. 

Volatile matter in 2 25 per cent. 


ao £e4 68 


Report on Tests of Cas "ng Thwaites Gas Generator at Birstall, 
Yorkshire, July 16th, 1897.—Coke an% Coal Slack. 
Samples of gas taken from the holder gave the following results :— 





Average p tag position by volume. 

Carbonic acid, CO. .. ae. es eee 
Carbonic oxide, CO .. 26°1 
Hydrogen, te we 6°6 
Marsh gas, CH, .. 1°8 
Nitrogen, N.. .. 61°7 
100°0 

Thermal value in units of heat per cubic foot 125 

Maximum ,, ” ” ” ” 125 


Minimum ,, ae - ae es os 4s 
Average mean pressure taken from the indicator cards .. i 
f (11,700 x 117 x °2877 

Return of heat by the jacketed condenser \ = 325,877 = 16 pe. 
Production of gas when driving at full power about 

17,400 c.f. per hour. When working at full power the 

holder was always full. 
Power developed at maximum load. 


Calorific value of coke as . 18,889 B.T.U. 
o - coal slack .. . 2. = 
Volatile matter in ie ss «- 25 per cent. 


I am greatly indebted to Mr. Arthur Porritt, the proprietor 
of the factory, for the manner in which he facilitated the 
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tests ; and since they were made he has carried out an actual 
week’s test of the consumption of coke, which gave: Con- 
sumption of coke and working hour = 112lb. This inciudes 


a Sunday, the nights, breakfast and dinner hours, and Satur- 
day afternoon, the engine developing, on an average, from 
70 to 80 indicated horse-power per hour. In addition to the 


power developed by the above expenditure of coke, it must be 
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remembered that the circulating water is available as hot 
water for dyeing, and the air heated by the condenser in 
excess of that required for the gasification is used for drying 
purposes. 


Test of Thwaites Gas Generating Plant at Birstall, September 
23rd, 1897.—Coke only uscd in the Generator. 
Analysis of the gas from the holder :— 
Percentage composition by volume. 

Carbonic acid, co, . Ag eo vi es 'se 
Carbonic oxide, CO 
Hydrogen, H .. 
Marsh gas, CH, .. 
Nitrogen, N.. .. 


2 
8 


J 


= 2 me bo CO 


4 
A aie. 
+ 68 


si 


1 
Thermal value of the per cubic foot at 32deg. Fuh. 
down to 212 deg. Fi Pe 


124°8 B.T.U. 





tors being 
supplied by a fan driven from the main engines, so the above fuel con- 


sumption includes everything but the ignition gas. 


Report on Tests of Gas from Thuraites Gas Generator, at Birstall, 
Torkshire, July 14th, 1897.—Coke and Coal. 





ip of gas in the — per indicated horse- 

power per hour at 32 deg. F oe 06 weg so’ ee 0c 87 Cts fe 
Thermal units per indicated horse-power hour .. .. .. 10,857 B.T.U. 
Mean pressure taken from ere indicator diagrams, taken 


g the . «+ «+ «+ 77°56 Ib. per sq. in. 

Indicated horse-power developed by the engine during the 
measurement of consumption =.. .. .. .. 113 

Weight of one cubic foot of the gas at 82 deg. Fah. “0761 Ib. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves — ns or 





WHAT ARE COMPRESSION AND TENSION? 


Sir,—It is possible that the title of this letter may bring to the 
lips of some readers of THE ENGINEER a little smile of gentle pity, 
of kind compassion for the mental attitude of the querist ; on the 
other hand, it is not impossible that a genuine effort to reply may 
cause a transfer of the emotion. 

The two words compression and tension are so much in evidence 





stretched and lengthened. It may not be without interest to 
pursue the subject a little more closely, 

Most engineers, being too busy to quarrel, accept tacitly the 
doctrine that the component particles in the top boom of a loaded 
oot are undergoing compression, while those of the bottom 

m are in tension, and the eee remains — unrufiled 
although there are signs of revolt, hen told that, this being 80, 
there must obviously exist a point—whose part, en passant, is 
a these two given conditions meet, merge in and 


mutually counteract each other, leaving the plane of that t in 
the happy condition of neither being, doing, nor suffering, A 
grammarian might say that such an existence is an impossible one; 


indeed, even to name it involves a contradiction in terms, Man 
and matter alike must either be, do, or suffer ; in other words, be 
active, passive, or neuter. The plane in question does not exist, 
it porforms no work, and it suffers no strain, yet the mathematician 
supposes its entity and christens it a neutral axis—two words 
which, taken together, are incapable of conveying any definite or 
intelligible meaning to anyone. It is all very well to say that 
they are intended only to denote an impossible state of affairs 
existing in an imaginary and non-existent place ; but that does not 
affect the proposition that these two words convey no rational 
meaning to the human mind. 

Im e an I section beam symmetrical, and loaded upon A B, 
All the particles of A B, one devoutly believes, are 
squeezed together. All those of C D are pulled apart 
—yet not apart, for they still cohere, but er apart 
than they were before, when =. were not apart at all 
—and somewhere about X e a plane where the 
forces ‘‘cease from troubling,” and the atoms “are 
at rest,” we have located the neutral axis. But have 
we! Sarely there must be a second somewhere in the thickness of 
AB, and a third somewhere in that of C D, and innumerable 
others in the infinite layers of material which mathematicians con- 
ceive, And must not the force of compression travel steadily 
downwards yuva compression, traverse that non-existent plane 
where the mathematician, lying in wait with a fierce and 
unmuzzled theory, straightway nnibilates it, yet still 
triumphantly pursue its doward career, finishing as a peaceable 
and measurable tension at the end of its confining piece of matter, 
but resolving itself into a compressive force, where the said 
matter sits upon its supports? 

So that we have originated a strain, a stress, a force, a what you 
will, and by the mere interposition of a means of supporting its 
first cause we have reversed the direction of motion in the coherent, 
but movable, icles of that support, and we have caused that 
reversal to take place through a plane in which no motion at all 
of the particle is conceded ; where each is in statu quo. Verily, 
“= things are great mysteries, and not easily to be understanded 
of the vulgar. 

Let us go a step further; the beam, being deflected, has its 
uppermost particles in a state of compression under the load ; very 
well, but if the beam b by deflection an arc instead of a 
chord, its length must of necessity have increased. Supposing its 
ends to be fixed, its length cannot increase without a stretch, 
and therefore it follows that compression has stretched it ; a com- 
pressive force has produced the extraordinary effect of lengthening 
the body to which it is applied ; pression and tension produce 
the same result apparently, though we are all fully aware (’) that 
they do not. 

his is a blind alley ; the metal has deceived us, led us on a wild- 
= chase, so to speak. Shall we, then, attribute toit an instinct, 
y which is merely meant a realisation on its part of how best to do 
its duty in that state of life to which man has calledit/ Let us 
imagine our material duly erected in a bridge, and about to be 
tested. The ip org cers enters upon the bridge: ‘' Oh 
dear,” says the , ‘‘here’sa heavy relation coming to try 
whether I can support her, and there, on the foot-plate, is the 
man who put me here, anxious to see the result, He says part of 
me is in compression and of me in tension, whatever he means 
by that. I certainly am being squeezed, and as that doesn’t suit 
me, I must do the best I can in my own way.” And so witha 
complaini n and a stretch, the girder settles itself into the 
condition of its greatest strength, and carries e e and engineer 
in safety, tothe more or lees lasting /udos of the latter. 

This is an hypothetical case, and, if pursued to its logical end, 
would endow iron—neglecting other materials—with the qualities 
of beneficence and malevolence ; for, had the — been of cast 
iron, it would probably have —— its shoulders and gone 
down in the middle with a smash, though the compressive force 
remained the same, and yor Ee ought to have adjusted itself 
for resistance. Mr. Rudyard Kipling, who has written a poem 
upon the views entertained by machinery whilst doing its work, 
might be able to throw a little light on the subject. 

ming back to more solid ground, we take up the thread of our 
discourse, and proceed, appropriately enough, to consider a piece 
of string. Imagine fifty or, the number not being very material, 
a hundred separate strands taken from the cocoon of a silkworm, 
and firmly attached to the rim of, say, a teacup. Grasp the free 
ends, and attempt to raise the weight. The results, if any lifting 
take place, are a smash, an immediate dissipation of the contents 
of the cup, a b e of that useful vessel, a possible damage to 
the carpet, and an incommensurate expenditure of energy, beau- 
tifally manifested as heat upon the part of the experimenter, all, we 
are told, eternal in their effects upon the universal ether, and all 
a 7 about by the application of tension to some thread 

Take now an equal number of precisely similar filaments, twist 
them tightly together, and behold, the resulting cord will support 
the teacup. The result is , and means, if it means any- 
thing, which I do not assert, that several strings, minus any 
inherent tension, are unable to resist a tension x, — plus a 
coherent tension of an unknown amount, they can resist it. And 
still more unreasonable, this new tension has caused a compression 
of the fibres one upon the other. To call the new force torsion 
does not improve matters, for if torsion be not compression result- 
ing from tension, what is it? Unless, indeed, it be the reverse, 
which is still more hopeless. 

Create compression upon the water in a tumbler by tonching it 
with, say, the end of an uncut lead cil, Here you must 
though water be almost incompressible, have slightly compressed 
it, yet you have also increased the surface tension of the liquid, 
neglecting ——— the new Po —— by that por- 
tion immediately surrounding the pencil. How can incompressible 
matter be extensible, or the reverse ? 

Suppose @ locomotive coupled to a train. On starting, a com- 
pressive force created by the tender coupling upon the draw-hook 
of the leading van produces a tensile force which compresses 
various springs and layers of india-rubber, ahd though all these 
actions react to their mutual confusion, yet one finally starts the 
train. Is the compression or the tension the more powerful force, 
and why’? Are the terms wrongly applied, and why? Tractive 
effort, which is clearly a stretching, and therefore presumably a 
creator of tension, is reached by compression and re-expansion of 
vapour ; who shall say what it is, or why it is? 

Reverting to the beam o; lly considered, it seems logically 
correct that a superposed weight will produce compression, which 
is made possible Ws tension, which travels through a non-existent 
plane, and suddenly or gradually becomes tension, which tension 
results in compression again, and so on ad infinitum, 

If the neutral axis exists at all, how does the message travel 
through it to the bottom of the girder, calling on that member to 
help the top, and perform itsshare of the work ; and why doweassume 
that because the upper and lower limbs are separated, a joined, 
by the body between, to resist a load two diametrically oppast 
and mutually destructive forces are called into play, both at right 
angles to the effort of the load? If a body be homogeneous, it 
seems evident that if it is to resist a stress with all its energies, 
all those energies must get notice ether, and also that, being 














that one almost automatically regards the former as a state of 





Samples of gas taken from the holder gave the following results :— 
verage tag position by volume. 

Carbonic acid, CO. .. sa, gioey see we 
— oxide, Co .. = 
ydrogen Ee ie 8 
Mareh gas, CH, .. 9 
Nitrogen, N.. .. 61°2 

100°0 

Thermal value in units of heat per cubic foot . 111 
Maximum ,, ” ” ” ” 129 
Minimum ,, ” ” ” ” os: i#e 98 
Average mean pressure taken from the indicator cards .. 77°6 Ib. 
Return of heat by the jacketed condenser... ... { 1h 140 %5 2877 
Production of gas when driving at full Po -yaod about. 

17,400 c.f. per hour. When working at power the 

holder was always full. 
Power developed at maximum load .. 144 1L.H.P. 
Calorific value ofcoke .. .. .. . 13,889 B.T.U. 

” ” coal slack .. 12,920 B.T.U. 





being squeezed and shortened, and the latter as a state of being 





homogeneous, each particle will resist in the same way. If this be 
reason and common sense, where is there room for the neutral axis 
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as an interruption to the call to arms evoked by the application of 
the load, and why do we assume that load to simultaneously crush 
a and tear apart the atoms of the beam ? 

ves it not begin to dawn upon the reader that the answer to the 
query at the head of this letter lies still behind the veil? We see 
effects and we invent causes; but the cause of causes—in brief, the 
eternal Why, confronts us ever as an unsolved mystery. 

Dablin, October 23rd. H. J. FULLER, 





OIL AND GAS ENGINES. 


Srr,—Mr. Roots’ paper VII. is so interesting, and his experi- 
ments so like my own six or ten years since, that I feel tempted to 
add a little to what he has told us. Mr. Roots has not told us why 
it is that an engine fed with cold air gives a greater power than 
one fed with hot air. The reason is that the rarefied or hot air 
does not produce a cylinder full of air and gas. It must be 
remembered that air at 273 deg. Cent. doubles its volume. The 
extension of the water jacket round and at the back of the combus- 
tion space of an oil engine somewhat increases its power, but 
doubtless at the cost of economy in oil. If some means can be found 
of heating the air after it has passed into the cylinder and been 
compressed, it will be a step towards economy ; but to do this in 
one cylinder, or without a compressing pump, appears to me to be 
somewhat difficult, and probably the gain would be too small to be 
worth the candle except in very large engines. As regards 
moisture in the atmosphere. In my early oil engine experiments 
eight or nine years since, I found the experimental engine would 
run better some days than others, even to the extent of giving a 
variation of 10 or 15 per cent. brake horse-power. At first I thought 
this might be due to atmospheric pressure, but on fitting up wet 
and dry bulb thermometers the riddle was solved at once. In case 
any of your readers may doubt that modern oil engines are so 
pn He to the influence of the weather, I may say that this 
difficulty was overcome by improvements in the vaporiser, and 
using higher compression, for in the engine referred to the com- 
pression was only about 25 Ib. : 

Mr. Roots’ experiment with the thermometer in the cylinder is 
interesting, but in my opinion the jumping of the mercury from 
540 to 550 at each soulless was due to the pressure on and 
deformation of the bulb. Thermometers are not intended to be 
subject to a pressure of 200 lb, on the square inch, 100 times in 
the minute. I should also like to ask how the brass, copper, and 
other wires were placed in the cylinder; if in contact with the 
walls, as I suppose they were, they would lose heat rapidly by 
conduction. To obtain a true result I think these wires should be 
suspended as chains from the upper part of the cylinder. The 

oints of contact in a chain are so small that little heat would be 
ost by conduction. An interesting experiment is to fit into the 
indicator hole a small stuffing-box, similar to those on water 

ages, and fix in it a piece of glass rod, having first increased the 
iameter of one end in a blowpipe flame, so that it will not be 
blown out of the staffing-box by the explosion. When the engine 
is working properly, the light seen through the glass rod is quite 
—_ by diminishing the air supply the colour changes to a distinct 


Even to the unpractised eye there is a visible duration 
to the light, as Mr. Roots has pointed out. Of course to see this 
pose the engine must be run in the dark, or certainly not in 

road daylight. Care must be taken not to place one’s eye 
opposite the glass rod, as these sometimes crack, and fragments 
are driven some distance by the explosion. I have in some 
instances noticed a faint green tinge, but this is due to the glass. 

An interesting experiment would be to construct a rotating dark 
slide for a photographic plate, and rotate the same simultaneously 
with the crank shaft in close proximity to the glass-rod, a short 
focus lens being used to throw an image of the light on the plate. 
_ a — the a = the — of the flame in the 
cylinder, at least as s that particular engine at a certain 
number of revolutions. As regards high piston speed, or rather 
higher number of revolutions per minute. This seems a distinct 
gain as to power, by doing the work while the pressure is highest, 
and before the gases have time to cool. 

In a small engine, with a 3}in. cylinder and 44in. stroke, that I 
made for a motor cycle in the spring of 1895, I found at the normal 
speed of 500 revolutions it gave ? brake horse-power, the governor 
cutting out four or five explosions in the minute ; but on increas- 
ing the tension of the governor spring, and running the engine at 

revolutions, there was a considerable increase of power, much 
more than was due to the increase in the speed. In the Mors 
motor carriage the engine runs 900 revolutions per minute. 

I should like to ask Mr. Roots, who seems to desire a more 
trustworthy means of ignition, if he has ever tried the extra spark 
of a primary coil, breaking contact in the cylinder. I believe 
this was first used on the Chaster gas engine, and shown at one of 
the South Kensington Exhibitions some eight or ten yearssince. It 
was also used on the Connoly motor for tramcars, and on one or 
two other high-s: engines. JOHN HENRY KNIGHT. 

Barfield, F am. 





Sir,—I notice in your issue of the 22nd inst. a footnote to Mr. 
Roots’ excellent contribution on the “Cycles of Gas and Oil 
Engines,” to the effect that I have published experiments made 
upon a gas engine showing benefit from the retention of the 
age of combustion. = have certainly nape agamee 
or I have not experimen’ upon a engine for the purpose 
of ining the effects of Pape of combustion. epale 
The experiments to which I believe Mr. Roots refers were con- 
ducted in a closed vessel at constant volume, and all through the 
experiments I found that higher pressures were recorded when 
residual gases took the place of an excess of air, In ‘‘ Modern 
Gas and Oil Engines” I make the following statement:—‘‘The 
experiments carried out by the author show that the presence of 
the products of combustion in certain mixtures actually raise 
rather than diminish the maximum pressure obtained. It is, 
however, incontestible that the expulsion of the products of com- 
bastion has effected an increase in the economy of gas consump- 
tion; but in the author’s opinion the red consumption per 
horse-power is due to the increase in the effective cylinder capacity 
of any given engine when the products of bustion are replaced 
by explosive mixture, as well as to the cooling effects of the 
scavenging stroke.” 

Possibly this is Mr. Roots’ opinion ; if not, it would be interesting 
to discuss the matter in your widely-read columns. 

Leeds, October 25th. FREDERICK GROVER. 











RIVER WEY NAVIGATION. 


Str,—Have the River Wey Navigation Company absolutely 
arbitrary powers to charge what they like for the passage of a 
boat through their locks? 

My partner, Mr. C. E, Venables, and myself, have been spend- 
ing the week-ends on the oil launch Rowena since August last, 
with one or two exceptions. Some weeks ago, when at Datchet, 
we decided upon a run up the Wey up to Guildford. Accordingly 
on September 12th we entered the Wey, and left the launch till the 
following week at Newhaw, near Addlestone, and the locks were 
opened for us up to this point, but at Newhaw we borrowed a 
— from the lock-keeper, and the following week ran to Guild- 
ord, 
We divided the daylight about — between locomotion, 
lock opening, cooking, and fishing. On September 27th we re- 
an Newhaw, and returned the lock handle to the lock-keeper. 

hen we arrived at the Mill Lock, the third from the Thames, 
there was no one to open the lock and no means of opening the 
sluices, and we were detained there for an hour before a man 
appeared from somewhere with a handle. We should have 
reached the boathouse at Shepperton if it had not been for this 
delay, There was a recurrence of the same thing at the next 





lock—a delay of an hour and a-quarter before some one appeared 
with a handle, It was absolutely dark here, and we were unable 
to proceed beyond the next boathouse. The individual who lent 
us the handle at the previous lock requested us to leave it at the 
last or Thames Lock, but owing to the delay caused at the two 
former locks, for the passage through each of which we were 
charged 1s.—we could not reach Thames Lock that night, and 
were therefore obliged to leave the handle on board the launch 
at the boathouse. Other one prevented our using the 
boat on October 2ad, but on the afternoon of the 9th inst. we 
started from the Wey boathouse and ran to Thames Lock, where 
we were charged 4s, for the lock and Is, 6d. for the use of the 
handle, that is to say, 53. 6d. for this lock; whereas for this lock 
in going up, and for every other in going up and returning, ls. 
per lock, the usual charge, was paid. The charge of 4s, was 
enforced upon the plea that the Rowena was a houseboat, because 
we sometimes slept on board. The launch is about 30ft. long by 
7ft, 6in, beam, has a cabin, and is fitted with a 5-horse power 
Roots twin-cylinder oil engine. 

Upon the same reasoning every pair-oared gig on the Thames 
with a canvas sleeping cover is a houseboat. No means of getting 
through the two locks before Thames Lock was provided, yet 
ls. for each is exacted, and when a handle is borrowed to enable 
one to get through, a further ls. 64. is exacted because of the 
delay arising from their neglect. If this were the conduct of an 
individual instead of the River be Rapanat ao Company, it 
might be called obtaining money by f retences, 

My apology for this letter is the belief that this complaint is in 
the interests of every one using a launch on the Thames, 

I might add that having pocketed the 5s, 6d., the lock-keeper 
gave us that wel!-known little pleasantry, aping the cynical humour 
of the Somerset House official, ‘‘If there should be anythi 
wrong, and you apply for the return of the excess charge, it 
be returned.” at is about 6s, in time and expenses to obtain a 
return of 3s. Roots, 

London, October 18th. 


TENSION OF CYCLE SPOKES. 


Sir,—It is with extreme diffidence that I presume to question 
the accuracy of Professor Hering’s statements; at the same 
time it would seem that if the error which I believe myself to 
have detected really exists, it should be corrected without delay, 
as an article from Professor Hering’s pen of necessity carries great 
weight, professor Hering seems to assume that if a cycle spoke 

is strained to any number of pounds n, and a weight o 
be appliei to the centre, the strain on the top spoke 
is +0; aud, presumably, the strees on the bottom 
spoke remains x. 
Now, let A A! B B! be two spokes opposite one 
another, and let us suppose, for the sake of simplicity, 
+ that there arenoothers. Now, let each spoke be drawn 
to the centre c by a stress x. Each spoke stretches an 
amount Ale=Ble, I am ing that the elonga- 
c tion of a spoke, within small limits, is proportioned to 
the stress. Now, if we add a weight 2 x to the centre, 
the centre will fall, stretching A A! and allowing B B! 
to contract, and as the el tion is proportional to the 
stress, a stress 2 » will produce twice the elongation of 
a stress », and therefore the centre will assume a posi- 
tion at an 1—relieving the spoke B B! of all 
stress. So in this case the stress on the top spoke is 
only 2 2, not 2 x +n; showing that when the load 
exceeds twice the initial stress, the load is the only 
stress on the top spoke. Stress for intermediate weights could be 
found by the following graphic method. 

Lst A! represent the position of the lower end of top spoke, and 
B! upper end of bottom spoke, before Fig. 2 tightening. Lot 
Al Bi K represent 
curves of strain, that 
is, when end of spoke 
(A) is at any form a, 
the stress is repre- 
sented by length 
a,m,. Now applya 
weight at the centre 
c. The spoke A! has 
extra stress, and moves towards B to some point (},); this b, mo 
represents stress on top spoke, b, £, represents stress on bottom 
spoke, and £, m. represents weight applied. From this figure the 
actual stresses could be easily calculated. 

When weight = initial stress, the final strain will be seen to be 
weight + half initial strain. You draw a line ¢ x through c 
parallel to A, M, and where this line cuts B! K, erect a perpen- 
dicular 5, 4, m,; thus 4, mz =oc = weight = initial stress. 
Now stress on top spoke is represented by ) m., and as angle 
Bl exz=cBo..cb, =b, B,; therefore b, £, =40 ¢, and 
b, mz =0c+46c= oc. Ifthe elongations ee by any other 
rule, the same construction might be used, only app ying the curve 
ee the ratio of elongation to stress instead of the lines 

From the Fig. 2 it will be seen that when the centre of A! 
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reaches B!, the stress on B, vanishes, and if the elasticity of spokes 
applied both to pull and compression stresses, then the di n of 


e force exercised by B, would change and become a negative 
quantity. As things are, the force exercised by B! vanishes, and 
the strains on A! = weight at centre only. J. 8. V. BickrorD. 

Camborne, Cornwall, October 11th. 





Sm,—The writer of the article entitled, ‘‘ Tension of Spokes in 

Bicycle Wheels,” in your issue of October 8th, after making certain 
assumptions as to the distribution of the load on a bicycle, esti- 
mates that 100]b. comes on the rear axle, and assumes that this 
weight is suspended from four nearly vertical spokes above it. He 
deduces that the initial tension on each of these spokes will be 
increased by 25lb, This does not ap tome to be sound. Is 
it not more nearly the case that the first effect of loading the axle 
is only to reduce the initial tension on the lower spokes, leaving 
~ ae on the rest nearly the same, until the lower ones ara 
slack ? 
It would be interesting to test this by the method of the tuning 
fork, and determine what increase of tension is actually produced 
by a given load. I fancy it would be very much less than the 
estimate made by Professor Hering. T. T. Dixon, 





SANITATION IN EXCELSIS, 


Sir,—Roeferring to my last letter, I now send you parti- 
culars of drainage of the houses referred to, and which has 
been altered under orders of the medical officer. If the object of 
sanitation, as applied to drainage, is to keep sewer gas out of the 
house, it could have hardly been more efficiently carried out than 
by the ~ shown. Rain water pipes and sink waste at the back 
of the house were cut off and discharged over gullies; drain, 
where in yard and through wash-house, was covered by cement 
about 6in. thick, and where it passed under house, was from 3ft. 
to 5ft. underground, and covered by dry earth. Closet was out- 
side, and no doorways between it and wash-house or into the 
house, The house drain is now laid in a solid block of concrete 
lin. to 6in, square, and about 50ft. long, against which there may 
be very serious practical reasons unknown to ganitary inspectors, 
The drain as now fitted has an air inlet close under the window 
of sitting-room, and a trap by side of the street door and level 
with it. This was the front rain water pipe cut-off ; an interceptor 
is also fitted, which prevents the drain being swept through to 
remove any slight obstruction. These interceptors and i tion 
chambers are of themselves a direct cause of stoppage, and in the 








case of in ion chambers are not sometimes found out till 
full of soil to level of gullies, As fitted before alteration it was 





—————— 


impossible for sewer gas to mace into house, and in the event of 


the sewers being overfull, it be forced throu : 
but could hardly be a source o poy in such py a am ard, 
say that since the alteration two or three cases of diphtheria pond 
occurred, although previously—25 years—there had hardly Pee 
a case of infectious disease that could in any way be ch; ed “ 
defective drainage. Some years since there was a case a ee 2 
fever, traced to a Board School near; but unfortunate pa 
owners had to pay for it. I should be sorry to have it tho ht 
that I am in any way opposed to sanitation, but these inspect 
do not seem to understand that a system as applied to 1a “ 
houses when the ventilating pipe, air inlet, and inspection cbambe 4 
can be placed in safety, ma; most dangerous if applied ry 
small houses. I could show dozens of air inlets out of order, and 
placed close under windows; in fact, sent a list to the Local 
oneeenie wens but y pa ars that they had no power to 
interfere, ank you for ventilating a very unsani 

London, October 1th, 7” 7 Waenatter, 





Sir,—If your correspondent, Mr. Botting, is correct in hi 
demnation of all clay-jointed drains, the above is what it ost ata rf 
as I am informed on good authority that 90 per cent. of London 
drains would not stand the water test, and very few of those laid 
in concrete. Your correspondent must be aware that a large 

roportion of the so-called stop; occur in the closet pan or 
raps ; indeed, it speaks for itself if a drain of 50ft, length was 
choked up with colid matter it would be impossible to push it 
through with the rods. Then an order is made to open the drain 
in front of the house, and the water test applied, and the pipe 
reported defective, although as a drain it is perfect ; as a water 
pipe under pressure it would not be so. I would point out that 
the better the drain, i.e., having a good fall, the more certain ig 
this to be the result. Take the case of a 50ft. drain with 6ft, fall 
as in the case referred to; this would certainly be forced at the 
lower end, while a similar length with lft. fall—a most unusual 
ease—would probably the test ; although, while the former 
was a good and effective drain, the latter is doubtful in the 
extreme. If there is to be a general condemnation of clay-laid 
drains, it is a matter for the serious consideration of the property 
owner of London, With regard to Mr. Botting’s last remark, no 
notice is = to the owner as to when the testing is to taka 
place, so there is not much chance for him to be represented. 


London, October 25th, WESTERN, 





HOOK BOLTS, 


Sm,—For the calculation of these kinds of fastenings are usually 
sa either formule rather difficult or empirical, which are far 
rom being good practical approximations. e following rocess 
looks simple enough and advisable when accuracy is soquired in 
that determination. Asa reader of your paper, I should be glad if 
you are willing to insert this in it. 
The section of the hook bolt being a rectangle d. a, and the line 
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of action of the force exerted on the hooked head being as shown 
in the sketch, calculate and determine the ratio of a to d for 
uniformity of strength, d being the diameter at the bottom of the 
thread on the screwed ° 

The force P being applied as shown produces in the bolt two 
kinds of stresses, evidently a tensile one and a bending moment. 
Lat us fix the maximum tegen o, which the material must 
not exceed. We may make an hypothesis that a part of o named 
o, equilibrates the tensile stress, and the other part named c,, 
also for the stress due to the bending moment. Then the 
equations of equilibrium for the section a are 


ee . 
P= ido, PG =; 72 = 0093 d's, 
baing the counter-arm. By dividing one by the other we have 
or = 0°37, 
o 


That, the ratio of the two different streesss in the section, with the 
following, as by supposition, 

c= 0 + Gy 
determines the unknown quantities o, 0,. For the section 8, con- 
sidered as being circular, on the same way 


P= i ao, PS +§) = 7% = 0008 ara, 
7 


and by joining member to member we obtain an equation of this 
type (a = x) 


B+bx+e=0, 
for which, being 4 negative and ( ; )< (3 Cardano’s 


formule are not suitable; but in most cases the above equation 

is very simple, and may be resolved directly with little work. 

By po Raven 2 the correspondent sectional area of the found 

diameter with an equivalent rectangle a .d, the resulting area is 

the required one, and has, of course, verified the condition 
C= 0, +0, = 034+ % 

for uniformity of strength. 

Pontymister, Newport, 


ZERRARI ATTILIO, 





A PUZZLE. 


Sir,—I ehall be glad if you will inform me through the medium 
of your newspaper the approximate number of ordinary castors 
made, manufactured, or sold in the United Kingdom per year, and 
oblige. Should you favour us as above, please do so under the 
nom de plume of Bat. Castor, 
Manchester, October 19th. 

[Editors are supposed to know everything, but in presenting 
them with puzzles it is good to remember that after all they are 
in some r cts human, and ought to be given a chance. Surely 
the spirit of British fair play ought to have prompted our corre- 
spondent to say definitely whether he means furniture castors or 
pepper castors,—Ep. E.]} 





DIVINATION. 


Sir,—I can quite sympathise with the short notice about the 
divining subject’s power in finding water which you gave in last 
week’s ENGINEER, Some years ago a ‘‘diviner” came into this 
neighbourhood, and I met him and went thoroughly into the 
matter, believing that the whole was afraud. However, as 
far as this man’s power was concerned, I was certainly convinced 
against my will. Siace then I have always been interested in any 
accounts of water finding, and cannot but come to the conclusicn 
that certain people, their number being very few, are endowed 
with this gift. In one cass I remember where the matter was 
tested, a lady who was present found that this sense was 
vested in her, although she never subsequently made use of it. 
L'ncolnshire, October 16th, CONVINCED, 





(For continuation oy Letters see page 431.) 
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RAILWAY MATTERS. 


Notices have been given for the construction of a light 
railway in the Isle of Sheppey. Tae proposed line is to run from 
Leysdown, at the extremity of the island, through Eastchurch and 
Minster to Qaeenborough, whera it will connect with the Sitting- 
pourne and Sheerness branch of the London, Caatham, and Dover 


Railway. 

Tue contract for the electrical equipment—power 
house and rolling stcck—-of both the Bsrcelona and Madrid tram- 
way systems kas just been placed with The British Thomson- 
Houston Company, L‘d. There will be a Poa cars on the 
Barcelona system and fifty-five on tho Madrid ling, all operated 
on the overhead system. 

AccorDING to the Ottawa correspondent of the Times, 
the statement is made that the British Colambis Government will 
subsidize a railway on the All-British route to Klondike to the 
amount of 8000dols, per mile. The railway will run from Glenora, 
on the S:ickeen River, to Teslin Lake, whence there is uninter- 
rupted navigation to Daw:on city. 


A TERRIBLE disaster occurred on the Bungalore- Mysore 
section of the South Mabratta Railway by the failure of the 
Malloor Bridge. The train leaving Bangalore on the night of the 
ad ult. for Mycore was precipitated into the river by a gap in 
the bridge, causing a dreadfal loss of life. The accident, says 
Iadian Enginecring, is said to be the most serious of its kind that 
has yet taken place on an Indian railway, 


Tur Great Western Railway Company is seeking 
powers to construct a light railway through the Avon Valley from 
Salisbury to Pewsey, a distance of about twenty-one miles, 
Opposition is offered by the War-office, as it is stated that the 
special military purpores for which the Government bought the 
extensive lands on Salisbury Plain would be nullified if the pro- 
posed railway were allowed to ran through it. Local opinion is 
strongly in favour of the scheme, 


Tre Light Railway Commissioners have held an 
inquiry into the scheme of a light railway from Cheddleton 
Junction, about 14 miles from Leek, to Waterhouse and Halme 
End, opening up the country to the east of Leek. The total 
length of the proposed line is 17 miles. The estimated cost is 
£44,798, and it is sought to obtain a free grant of £29,000 from 
the Treasury, a loan from the County Council, and the remaiader 
to be obtained in shares, The Commissioners agreed that the district 
required a railway. 

Arter fifty years of active railway work, Sir Allen 
Sarle has sent in his resignation of the posts of general manager 
and secretary of the Brighton Railway. Following the example set 
by the South-Eastern, South-Western, Great Northern, and many 
other companies, on the resignation of their general managers, the 
directors of the London Brighton and South (ast Railway will no 
doubtsecure the continued services of Sir Allen Sarle, by offering him 
a seat at the board, where his intimate knowledge of the working 
of the system would be of the greatest value, 


A Consut writes from Lima to the effect that, with 
the object of favouring the construction of the railroad between 
that city and Pisco, with possible branches to Callao and to the 
Ica Valley, the Peruvian Government bas recently decided to grant 
exemption of duties on the materials for a period of twenty years ; 
also 25,000 hectares of land (1 hectare = 2°471 acres). All taxes 
will be remitted, and the right of appropriating the land necessary 
for the road or the works is granted, © region traversed by the 
projected line has many resources, and the enterprise has a good 
chance of success, 


Tue Prussian State railways, says U.S. Consul J. C. 
Monaghan, of Chemnitz, play an important part in the State 
finances. The receipta for 1895—96 were 247,381,970 dols., and in 
1896—97 these will doubless reach the budget estimate of 
264,230,000 dols., How important is this railway revenue can be 
best appreciated by noting that the total income of the Govern- 
ment is 476 €00,000 do's. The railways psy over one-half of this; 
direct and indirect taxes pay 55,911,000 dols.; mines and smelting 
works owned by the State pay 30,226,000 dols.; forests and lands 
pay 21,658,000 dols. The net gain or surplus from railway opera- 
tion was estimated at 103 768,000 dols, in the last budget. 


A stronG deputation of coal merchants and colliery 
owners interested in the rail-torne coal trade waited upon the 
railway managers, at the Railway Clearing House, on Wednesday, 
for the purpose of seeking a rebate off the present rate3 on coal to 
London and the south. Mr. Rickett, M.P., on behalf of the 
deputation, stated that the cea-torne coal trade, in consequence 
of easier freightage, was gradually but surely damaging the 
interests cf both the railway companies and the rail-borne coal 
traders, and, as a remedy, he suggested a revision of the present 
rates, Sir Charles Scotter, on behalf of the railways, replied that 
as the proposal was one of great importance, they could not give 
an answer that day ; but the matter should receive their careful 
consideration, 


Tue London, Chatham, and Dover Railway Company 
give notice that, in connection with the 9.0 a.m. service from 
Victoria Station, a Train de Luxe, composed of dining, sleeping, 
and saloon cara, will, on and from November 15th, be ran 
through from Calais to Rome every Monday. This service will 
bedue to reach Rome at 10.25 p.m. the following day, Tuesday. 
Passengers for Naples will be able to go on to their destination 
without any delay in Rome. On the return journey the Train de 
Luxe will, on and from November 20th, leave Rome every 
Satarday at 8.30 a.m., and passengers will be dae in London the 
following day at 7.30 p.m. There will be a connection for 
passengers from Naples. The examination of baggage on the 
Continent will take place in the train. 


Tue “ Piccadilly Circus and Brompton Railway,” 
which obtained powers last session to construct an underground 
electric line from Air-street, Regent-street, to Alfred-place West, 
close by the South Kensington Station of the District Railway, is 
now issuing its prospectus. There will be seven stations on this 
railway—Piceadilly Circus, Sackville-street, St, James’s-street, 
Downe-street, Kuightsbrige, Brompton-road, and South Kensing- 
ton. The time for the construction of the line is put down as five 
years and the cost at £600,000. If this railway project was final, 
there would perhaps be little to say in favour of the route, but it 
is no secret that the company intends at no distant date to apply 
for farther powers to extend the already authorised railway at 
either end, reaching in one direction to Clapham Junction and in 
the other to King’s Cress, These intentions were, in fact, announced 
when the pres: nt scheme was before the committee. 


AN acquisition has been made by the Saxony Govern- 
ment railways of an cccumulator railway wagon. The accumu- 
lators are carried on springs between the two axles underneath the 
body of the car, and there are two motors of 35-horse power each. 
Some inter. trials took place a short time ago at Dresden in 
the presence of the Minister of Finance and several high officials of 
ihe Government. railways of various countries, the route taken 
being from Dresden to Klotzzhe, The accumulator wagon, says 
the Alectrical ‘Engineer, has a weight of 27 tons, and in the first 
trial a composite carriage was attached to it, making the total 
weight 40 tons. The gradient was 1 in 55, and a distance of 
4} miles was traverced in 19 minutes, which would give a mean 
of 13°7 miles per hour and would allow of about 22 miles on the 
level. In the second trial the passenger coach was taken off and 
three fally- loaded freight vans were substituted, making a total 
pe of 78 tons, and even this great weight was moved quite 





NOTES AND MEMORANDA. 


A 8TATEMENT, compiled by the Secretary of her 
Moejosty’s Customs, of the tontage of pig iron and steel billets 
imported into this country from the United States in 1897 to the 
end of Saptember, is given in the Board of Trade Journal for 
October. The total import of pig for that period was 56,000 tons, 
and of steel blooms and billets 24,900 tons, 


OmittTine the persons on strike or engaged in the 
present lock-out, in the 113 trade unions making returns, with an 
aggregate membership of 462,292, 20,228—or 4°38 per cent.—were 
reported as unemployed at the end of September, compared with 
3°55 per cent, at the end of Avgust, and with 3°6 per cent. in the 
110 unions, with a membership of 434,876, from which returns 
were received for S:ptember, 1896, 


In the coal industry of the United Kingdom, according 
to the returns compiled by the Board of Trade, employment 
during September was better in nearly every district than during 
August, cr than a year ago, The improvement during the 
month was most noticeable in the Midlands ard in the West of 
Eogland, particularly in pits producing chiefly house coal. Returns 
received from 1353 pits, employing 426,617 workpeople, show that 
an te of 5°24 days per week was worked at the pits, as 
compared with averages of 4°92 days in August and 4°89 days in 
Soptember, 1896, 


THE liquefaction of fluorine has been successfully 
effected by Professors Moissan and Dewar. The boiling point of 
flaorine is found to be — 187 deg. Cent., and there is no sign of 
solidification nor even of loss of mobility at — 210 deg. Cant. 
The density of fluorine, as determined by the flotation of solids of 
known density, is 1 ‘14, and the liquid is devoid both of magnetic 
action and of anyabsorptive effect upon the spectrum. The chemical 
reactions of the liquid are curious, as, although at -— 210 ceg. 
there is no action upon water or mercury, it still combines 
violently with hydrogen and essence of turpentine. 


Tue use of acetylene for driving engines is, according 
to Revue Industrielle, entirely possible, as shown by a series of 
experiments conducted at Compiegne by Cuinat. It was shown 
that acetylene developss fully three times the energy of the usual 
illuminating gas, and that the only changes needed to transform 
an ordinary gas engine into an acetylene engine was a reduction 
in size of the intake valves. The best mixture was found to be 
ten of air to one of gas. With these proportions it was found 
that engines ranging from 8 to 16-horss power cost about 6 centimes 
per horse-power hour at the present rate of calcium carbide. 


Waar is said to be the largest dynamo in the 
world, at least in point of size, is being built at Schenectady for 
the new station of the Edison Illuminating Co., of Brosklyn, N.Y. 
This station is situated at Bay Ridge, at the water’s edge, whera 
an amp'e supply of condensing water is available, and cval can be 
transferred at one operation from the vessel to the storage bin. It 
will contain a number of these large units of 1500 kilowatts 
capacity, generating alternating current at 6600,volts. On account 
of this high voltage the current can be economically distributed 
over a large district and step-down transformers used to re-convert 
it. The wheels of the dynamos, says Pover, are 50ft. in diameter, 
and carry the field magnets, forty in number. The armature is 
stationary. 


Tue Rivers Committee of the Manchester Corporation 
have addressed a circular to each ratepayer in the city, in anticipa- 
tion of the vote cn the culvert scheme. The circular is as follows : 
**On October 25th you will be asked to vote for or against the 
sewage effiaent culvert scheme. You are strongiy advised 
to vote for the culvert. It means a rate of not more than 
ld, in the pound. If you reject the culvert, the city will be com- 
pelled to provide filtration at great cost, involving a rate of over 
3d. inthe pound. Your Rivers Committee and your City Council 
have given long and anxious consideration to the subject, and your 
Council have adopted ths culvert scheme by a vote of 71 to 3, It 
is recommended by Sir Benjamin Baker, Mr. Santo Crimp, and 
other eminent authorities. ‘The culvert is the best, the cheapest, 
and the only final scheme,” 


EmpioyMent in iron-mining during September con- 
tinued good and was slightly better than a year ago. Mines 
employing 17,066 persons worked an average of 5°79 days in Sap- 
tember as compared with 5°78 days a year ago, while the number 
employed at the mines included in the returns shows an increase 
of 5°6 per cent. over September, 1896. Employment in the ry 
neering and kindred trades continues to be greatly affected by 
the dispute, says the Board of Trade Journal, Apart from those 
directly on strike or locked out, the percentage of unemployed 
union members in the engineering and metal trades at the end of 
September was 5°5 compared with 4°2 in August and 2°8 per 
cent, at}the same date in 1896. The shipbuilding trades, which 
are indirectly affected by the engineering dispute, showed a further 
falling cff in employment. The psrcentage of unemployed union 
members at the end of September was 9°5 compared with 6°3 in 
August, The p2rcentage for September, 1896, was 9°5, 


THERE is a good deal of confusion in the use of the 
terms ‘‘ kaolin” and ‘‘China clay,” which are often employed in 
technical publications as if they were interchangeable, says the 
Engineering and Mining Journal. (Kaolin is mineralogically a 
simple hydrous silicate of aluminum, which is indeed practically 
the composition of china c'ay. Kaolin is seldom found pure, how- 
ever, and it is usually nece to subject it to some kind of 
mechanical treatment to free it from the impurities which would 
be objectionable in pottery making, for which purpose by far the 
greater part of the production is employed. In the principal 
American deposits the yield of the clean material is only about 
33 per cent. of that which is dug. In the industry the term kaolin 
is used to designate the crude material, while the finished product 
is referred to as china clay. This use of the term may not be 
justified mineralogically or linguistically, but since it has become 
established in the trade it is better to refer to the finished product 
as ‘‘ china clay” and not as ‘‘kaclin,” which of course leads to 
more or less confusion. 


An illustrated description of an electrically-propelled 
delivery wagon, constructed by a Chicago firm, appears in a recent 
issue of our American contemporary, the Hlectrical Age. The 
electrical equipment consists of forty-four storage batteries having 
an individtal capacity cf 100 ampéres per hour, weighing only 
131b, each, and connected with a 34-horse power motor, iron-clad 
and waterproof, of the four-pole pattern. e charging apparatus 
consists of an automatic stationary rheostat, which is equipped 
with meters indicating the rroper*volume of current, and the 
number of ampéres stored in the vehicle batteries, These have an 
apparatus which automatically disconnects them from the charging 
circuit when rd charged. The lugs of the connections, the 
binding posts of the batteries, and the rheostat are correspondingly 
marked positive (+ ) and negative ( — ), so that no possible error 
can be made in placing them, The guiding lever is at the driver's 
left hand, and a emaller lever at the seat on the right reverses the 
machinery. The wheels bear on frictionless ball-bearing axles, and 
have 3in. pneumatic tires. One of the wheels carries an odometer, 
and this has proved that as great a distance as sixty-four miles has, 
under favourable circumstances, been run with one charging of the 
batteries. The batteries occupy very little space, and they can 
therefore be so placed as not to injure the appearance of the 
vehicle, It is stated that from the odometer record, it has been 
found that the electricity costs about 44. per mile. The ns 
register from thirty to forty-two miles a day each, and even then 
the batteries are not half empty at night. 








MISCELLANEA. 


Tue Servian Government has expressed its willingness 
to pay the cost of the construction of a new bridge to connect the 
two banks of the Danube between Turn Severin on the Roumanian 
side, and Kladova on the Servian eide, tcgether with the construc- 
tion of @ new line of railway running from the Danube through 
Servia, and ultimately to a port in the Adriatic, _The bridge alore 
is estimated to cost £800,C00. 


_ At a meeting of the Royal University of Ireland, held 
in Dablin on October 22nd, under the presidency of the Marquis 
of Dafferin, Ch llor of the University, the degree of Doctor cf 
Science, honoris causd, was ccnferred upon Mr. Walter Erncet 
Adeney, F.1C., F.C.S., in recognition of tke scientific value of 
his original researches, more epecially as regards the bacterio- 
chemistry of sewage and other polluted waters.. 


Tue Nineteenth Annual Brewers’ Exhibition opens at 
the Royal Agricultural Hall, Islington, tc-morrow, Oztober 30th. 
We learn that there is every prospect of a most satisfactory show. 
The Malting Barley Competition, which has been the means of 
spurring on the farmer to obtain better eced and devote more care to 
barley cultivation, will again form one of the leading features of 
the exhibition, and in spite of the difficulties of the season that 
growers have had to contend with, the entries bid fair to reach the 
total of last year. 


Torpgpo experts in the U.S. Naval Service have been 
experimenting with apparatus for the more effective guidance of 
torpedoes of the Whitehead class which are discharged from war- 
ships. The cfficers in their report recommend the fitting of all 
torpedoes with the ‘‘Obry” gear, in which rudders controlling the 
course are governed by a gyroscopic attachment. Tests of 
torpedoes fitted with this device are reported to have been quite 
satisfactory, the missiles, in spite of obstruction, striking but a few 
yards from the point at which they were aimed. 


Ir is not often one hears of electric light in a village. 
Treeton, near Rotherham, in Yorkshire, is now in course of beirg 
lighted by electricity, the installation being carried out by Messrs. 
Dewhurst and Son, Limited, Attercliffe-road. The Treeton 
Colliery Company, who are the largest ratepayers in the village, 
are promoting the installation, the plant having been erected ia 
their premises, and they are also supplying the motive power and 
superintending the current. The village, which thus makes 
an elliptical advance from candles to the electric light, is ncw 
—— by 26-candle power lamps ted on hand 

nds, 


AtcigRs as a coaling station is fast becoming one of 
the most important ports in the Mediterranean—second, perhapr, 
only to Gibraltar or Malta. I understand, writes Consul-General 
Hay-Newton in a recent report, that there has been no increase 
in the charge on coal to steamers on account of the “ droits de 
statistique” —as Sir Lambert Playfair stated in his last report he 
feared would be the case—and that the charges can compare 
favourably with those at the other Mediterranean coaling statione. 
I can only conclude, therefore, that, to avoid raising the price, the 
coal merchants have been content to reduce their profits by the 
amount of the 10c. a ton now paid on ccal on arrival in port. 
These profits were at no time very large on account of the number 
of competing firms. 


Tue shipbuilding firms on the lower reaches of the 
Clyde, including Dambarton, Port Glasgow, end Greenock, 
despite the ergineering troubles and the unsettled state cf the 
labour market generally, continue to book orders for new shipping 
with a celerity which is the envy of less favoured localities, 
During the past five weeks as many as twelve vessels, aggregating 
nearly 34,000 tons deadweight, have been entered on the books, 
One of the most important orders recently placed is for two 
steamers, each of 5400 tons deadweight capacity, for London 
owners, the contractors beirg Messrs. William Hamilton and Co., 
Port Glasgow. This firm have now on hand nine steamers aggre- 
gating 45,000 tons deadwe'ght; and Messrs. Russell and Co., also 
of Port Glasgow, have on their fourteen berths, or ready to begin 
some seventeen cr eighteen vessels, aggregating between 60,000 
and 70,000 tons, 


Tue works of Messrs. John Lang and Sons, machine- 
tool makers, Jolnstone, were at an early hour on the morning of 
19th inst, the scene of an alarming and sufficiently disastrous 
fly-wheel accident. It appears that after the engine which drives 
the machinery in these extensive works had been started, the 
governor failed, somehow or other, in its contre] of the engine, 
and the velocity increased to such an extent that the fiy-wheel 
suddenly burst into segments, fiying in all directions. One 
segment burst through the roof of the engine-house and dropped 
through the roof of a new building about 50 yards away, while 
another, weighing about four or five cwt., shot through the wall 
facing the street, and was found about 70 yards from the scene 
of the accident. Other portions flow among the machinery, which 
has also suffered, a planing machine being broken in two. Very 
fortunately and strangely not a single person was injured. The 
damages, however, are estimated at over £1000. 


Mr. GoscHeN and his colleagues at the Admiralty have 
been — in their inspection of the naval establishments at 
Portsmouth. The particular matter which appears to have occu- 
pied their attention in the dockyard is the scheme for lighting the 
establishment with electricity. The new electric shop is already 
in working order, and between this shop and a wing of the disused 
convict prison, which has been turned into an electric store, there 
is an open space of land on which is to be erected the central 
electric light station. It is proposed to spend £30,000 on this 
station at once, and ultimately altogether £100,000. From this 
station not only will the electricity for illaminating the yard be 
furnished, but there will be an installation of motors for furnishing 
driving power, superseding many of the engines and boilers in the 
dockyard, and reducing the cost of labour. The Army and Navy 
Gazette is glad to hear that after an examination of the plans their 
lordships ‘‘ expressed the opinion that the change would be bene- 
ficial as well as economical.” It is to be hoped that no time will 
be lcst in furnishing the other yards with electricity also, 


A tarGe three-phase alternating current generator was 
recently shipped from the Schenectady works cof the General 
E'ectric Co, to the Edison Electric Illuminating Co., Brooklyn, 
N.Y. It is of the rotary field type, having forty field poles and an 
output of 1500 kilowatts at a speed of 75 revolutions per minute, 
The armature coils or windings will be mounted inside the large 
ring. The construction and arrangement cf these coils is a feature 
of recent General Electric large three-phase machines, admitting of 
the direct generation of very high electromotive forces, thus doing 
away with the constant loss due to step-up transformation. 
Another advantage of this class of machinery is the alternating 
current does not have to traverse any collecting rings or 
brushes, but passes out directly to the lines, The armature will be 
supported upon tracks and provided with a device for moving it 
along parallel with the shaft, so that field and armature coils can 
be examined or repaired. The field which revolves inside the 
stationary armature resembles a large fly-wheel. It consists of a 
massive cast iron hub with eight spokes, to the ends of which is 
bolted a heavy steel ring. To the outside of this ring are bolted 
forty pole pieces, built of sheet iron stampings or laminations. 
These poles are wound with a copper ribbon about yyin. by ltin. 
wound on edge. The forty poles are connected in series and supplied 
with a low-tension direct current by two copper rings mounted 
upon the driving shaft. The field will be mounted directly upon 
the 27in. shaft of a four-cylinder triple-expansion McIntosh and 
Seymour steam engine. On the same shaft will be a heavy fly- 
wheel intended to prevent variation in speed. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna. : 
CHINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND Cuevitiet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TweitmeveR, Leipzic. 
INDIA.—A. J. ComBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LorscHER AND Co., 807, Corso, Rome. 
Bocca Feres, Turin. 
JAPAN.—KELLY anp WALSH, Lrp.. Yokohama. 
Z. P. Marvya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. THompson AND Co., 33, Loop-street, Capetown. 
J.C. Jura ann Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anpd GorTcH, Queen-street, Melbowrne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TurNER AND HenpDeERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontTrREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 88 and 85, 
Duane-street, New York, 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtty anv Watsu, L1p., Singapore. 
CEYLON.—WwavaRtTwa anv Co., Colombo. 
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Tur ENGINEER can be net, order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 

advance) :— 

ow Half-yearly (including double number) .. .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tae Enoineer is registered for transmission abroad. 

A complete set of Taz Enatneer can be had on application. 

In q of the red of ome on newspapers to one uniform 

rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE EnoineeR weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tain Paper Copres— 
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ADVERTISEMENTS. 


s@ The charge for advertisements of four lines and under is three 
shillings, for every two lines rwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the c is 108. per inch. 
All singie advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in ‘ordinary ' and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 


paper are to be addressed to the Publisher, Mr. Sydney 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icatis 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. M. M. (Romiley).—We do not know anything of the first work you 
mention. You will find Burton’s book useful. 

Drum.—Large volumes of air have been b'own into the tunnel, but no 
good was done. Get a copy of the report and read it. 

ENc.LisH Maworactures Export Co.—All the information we yo:sess 
concerning motor cars will be found in our back volumes. If you wil 
refer to our issue for June 4th, 1897, you will be placed in as good a 
position for selecting a motor car as we are. 

A. S. (Hull).—A considerable number of articles on compressed air tram- 
way engines has appeared at various times over a long series of years 
in our page. We can only suggest that as you have a complete set, 
you shou'd go through the indexes, and so find what kas appeared that 
is likely to be of service to you. 

Guarp.—{1) In the United States level crossings are protected by 
gratings laid on the track, over which cattle object to walk. There 
are in existence some fifty patents for these cattle Four inch 
rqnare timber sawa through the transverse angles, and spiked on 
flat sleepers, so that the angle timbers are parallel with the rails, 
appear to answer very well. Perhaps some of our readers can suggest 
something better. (2) Mackay’s *‘ Light Railways,” published by 
Crosby Lockwvod and Co. (3) There is no single standard work on 
quarrying and metalliferous mining. 

Icworamus (Dunstable) —It is imp sible to give you an answer of much 
use on the slender data you supply. Either a solid chimney or a 
hollow chimney wi 1, if well built, prove quite satisfactory. Whether 
fire-bricks are necessary or not depends on the temperature at the 
base of the chimney. and that depends in turn on the way the boiler 
is worked, and whether there is or is not a fesd-water heater. If you 
can supply the requisite infor mation, and will say what your standard 
of ae is, we sha)l be happy to advise you further. Save in the 
matter of price, there is nothing to chocse between the two chimneys 
sketched ; either, if well built, will be found stable and good. 


INQUIRIES. 


MOVING HOUSES. 


Sir,—Can any reader give me the name cf any firm in England which 
undertakes the moving cf houses ? R. E. V. 








FLOORCLOTH PRINTING MACHINERY. 
Srr,—I shall be glad to learn through your columns the names of the 
makers of the latest type of machinery for the above. 


October 25th. INVENTOR. 





MEETINGS NEXT WEEK. 


Rovat Institvution.—Monday, November Ist, at 5 o’clock, General 
Monthly Meeting. 

Tue Inst TuTION oF JuNIOR EnoIngERS —Friday, November 5th, at 
8 p m., Inavgural Meeting. Address by Mr. A. F. Aspinall, M.1I.C.E. 

Geo.osists’ Association, Lonpon.—Friday, November 5th, at 8 p.m., 
Conversazione in the Library of University Ccllege, Gower-street, W.C. 

Tre InstrTUTION oF CiviL ENGINFERS.—Tuesday. November 2nd, at 
8 pe eee Meeting. Address by Sir John Wolfe Barry, K.C.B., 
LL.D., F.R.8. 

Society cr Encrveers. — Monday, November Ist, at 7.30 p.m., 
Meeting at the Royal United Service Institution, Whitehall. Paper, 
** Sea Defences,” by Mr. Richard F. Grantham, M. Inst. C.E., F.G.8. 

Hout anp District Institution or ENGINEERS AND Naval ARCHI- 
TEcTs.—Monday, November lst, at 8 p.m., General Meeting. Paper, 
“The Pumping Appliances at the Liverpool Docks,’ by Mr. T. M. 
Newell. 

InsTITUTION Or MECHANICAL ENGrngERS.—Wednesday and Thursday, 
November 3rd and 4th, at 7.30 p.m., at 25, Great George-street, West- 
minster. Papers: ‘‘ Experiments upon Propeller Ventilating Fans, and 
up%n the Electric Motor Driving them,” by Mr. William George Walker ; 
* = Accounts for Engineering Work,” by Mr. John Jameson ; 
** Mechanical Features of Electric Traction,” by Mr. Philip Dawson. 
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THE BOARD OF TRADE AND THE AMALGAMATED ENGINEERS. 


Sr Courtenay Roy sg, urged by well-meaning people 
to ‘do something,” has formulated a proposal for a Con- 
ference to be held by the Federated Employers and the 
Amalgamated Engineers. It is unnecessary to repro- 
duce the text of his letter here. The essence of 
it is the following suggested basis for a Confer- 
ence: (1) The Employers’ Federation, while dis- 
avowing apy intention of interfering with the legiti- 
mate action of trade unions, will admit no right of inter- 
ference with the management of their business. The 
trade unions on their part, while maintaining their right 
of combination, disavow any intention of interfering 
with the management of the business of the employers. 
(2) The demand for a 48 hours week made by the Joint 
Committee on the Federated Employers in London with- 
out previous request for a Conference with the employers 
is withdrawn. (3) A Conference between representatives 
of the Employers’ Federation and the engineering unions 
concerned in the dispute shall be held forthwith to 
discuss and settle the hours of labour. (4) The consti- 
tution of the Conference shall be arranged between the 
chairmen or other selected representatives of the parties. 
Meetings have been held by the representatives of 
both parties, and replies have been sent in to the Board 
of Trade. As these replies have not been made public, 
it is impossible to ray what they are with certainty, 
and we decline to speculate on the subject. Great 
reticence has been manifested as to the delibera- 
tions which have resulted in these replies, but 
with these, however, we do not concern ourselves at 
present. It is more to the purpose to consider whether 
the suggested Conference can or cannot do any good. In 
one word, what is it that the masters ard the men can 
confer about? From the first we have explained that 
the matters in dispute are not of a kind that can be 
settled by arbitration. That is to say, neither Lord 
James of Hereford nor Lord Rosebery—both of whom 
have been suggested asarbitrators—can compel capitalists 
to carry on works at a loss; and it would pass the wit of 
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profit while working eight hours a day just as large as if 
tools ran nine hours. These are matters concerning 
which the employers have one and all made up their 
minds. The idea that they are following each other like 
sheep will not bear a moment's investigation. The atti- 
tude of Birmingham settles that question. The masters 
have taken count, and arrived at the conclusion that the 
time has come when the demands of the leaders of the 
Amalgamated Engineers must be resisted at all hazards 
and costs. On the eight hours question, at all events, 
they are inflexible; they refuse to discuss the length cf 
the day. There remains, then, nothing about which to 
confer, but the working of tools, overtime, and, in a word, 
the interference of the ted Engineers with 
shop management. It is very difficult to see what a 
conference on these questions can effect. The men 
understand the matter fully. So do the masters. The 
time of those taking part in a conference will be mainly 
expended in instructing those to whom a knowledge of 
the merits of the dispute is of no value whatever. 

The most hopeful sign visible is the admission of Mr. 
Barnes that the Amalgamated Engineers are being taught 
a very valuable lesson. ‘‘ Trade unionism has been walking 
on its heels” for some time, he says, which means, we 
believe, that if has been far too meddlesome and self- 
assertive. We understand that although silence is fairly 
well observed, there is a feeling prevalent that a very 
great mistake has been made by the executive of certain 
branches of the Amalgamated Engineers, who have been 
dictatorial and offensive in the shops; and that nothing 
but an objection to washing dirty linen in public has pre- 
vented a very thorough censure being pronounced by the 
principal officials. Nothing would have been heard of 
this if the district officials had been successful. They 
have precipitated a strike for which Mr. Barnes and his 
fellow leaders were by no means prepared. According tothe 
latest reports, the funds of the Amalgamated Engineers 
have been depleted to the extent of £250,000, and this 
represents but a portion of the loss incurred, and in 
return for this the men have got absolutely nothing. No 
doubt few things would be more acceptable to Mr. Barnes 
and Mr. John Burns than a bridge however narrow, or a 
boat however small, with which to secure a retreat; 
and we think the employers will do wisely to make such 
concessions as will give these gentlemen a fair excuse for 
sending the men back to work. While there is little 
or no uniformity in the suggestions which have been 
made for a basis of agreement in other respects, it seems 
to be generally admitted that the first step must consist 
in the return of the men to the shops, in order that 
apgry passions may have time to cool, and that any 
discussions or conferences that may take place may be 
conducted without heat or passion on either side. 

One advantage might possibly ensue from a conference. 
We might have asolid and useful exposition of the theory 
on which the Amalgamated Engineers are working. The 
utterances of stump orators like Mr. John Burns, who 
tells his hearers that as regards the loss of trade, he is 
willing to take the risk, are of course valueless in this 
connection. There must be some representatives of the 
men who really have clear heads and sensible views, 
and these men it would be profitable to hear. We 
understand that two or three of them at all events hold 
that the mechanical engineers of Great Britain are not 
getting the prices that they ought. While admitting that 
the cost of production would be raised about 11 per cent., 
these advocates of the eight hours day claim that the 
consumer, not the employer, could be made to pay at 
least 11 per cent. more than he does now for engines and 
machinery. It will be seen that this raises a very im- 
portant question. The men are attacking not the em- 
ployers, but the public; they wish to raise the price of 
the things which they make. The result of a general 
movement of this kind all round appears to be over- 
looked, and the tendency to the formation of 
grouped interests, one of the things passed over 
by the political economist with a very light 
touch indeed, is strongly manifested. The bootmakers, 
for example, might strike on the same grounds, 
against not the employer but the purchaser; but no one 
ever yet heard of an Amalgamated Engineer who paid 
more for his boots than he need pay, out of consideration 
for his fellow worker. We need scarcely point out that 
the great mass of the Amalgamated Engineers on strike 
take no thought of these things ; they care nothing at all 
about the sale of the engines or other machines they 
make. The consumer or purchaser has no real existence 
for them. We have repeatedly pointed out that it is the 
ignorance of the men concerning the processes of obtain- 
ing orders and effecting sales that has done more harm 
to the trade of this country than anything else. Five- 
sixths of the strikes in this country are due to ignorance. 
We have heard with pleasure that in one town an attempt 
has been made to give a course of trade lectures to 
artisans. The idea, if properly carried out, could scarcely 
fail to prove useful. 


RAILWAYS AND RAILWAYMEN, 


Just now the railway companies of Great Britain are 
between the devil and the deep sea. On the one hand 
they are assured that by their exorbitant rates they are 
ruining the trade of the country, and on the other, the 
railway servants of all branches and grades announce 
pretty clearly that they must have shorter hours and 
more pay. Their claims have taken the form of “‘ A Great 
National Programme,” which was settled on the 11th and 
12th instant by a conference held at Birmingham. The 
claims occupy no fewer than eight pages, and are very 
thorough and far-reaching. Mr. Bell, the secretary of the 
Amalgamated Society of Railway Servants, has sent a 
circular letter to the companies covering the pro- 
gramme. He asks for an answer by the 16th of Novem- 
ber, and says, ‘‘ If you are unable to accede to the request 
now made, I have to inform you that I am further in- 
structed to suggest to you that the matters in question 





man to convince a firm of mechanical engineers that they 
are mistaken if they believe that they cannot make a 


be referred to arbitration. Your reply, along with 
those of other companies, will be considered by the 
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same representatives on a date to be fixed early after 
November 16th.” 

It isby no means easy to understand the line of reason- 
ing which has called this demandinto existence. We take 
it for granted that Mr. Bell, and the men whose mouth- 
piece he is, have more than a passing acquaintance with 
the details of railway finance ; if not with the more recon- 
dite features of it, at all events with its wider and more 
prominent features. If they do not possers this informa- 
tion, then thsy are not competent guides for the men 
whom they lead; if they do, then we must admit that 
we are quite unable to understand their motives. Itisa 
matter of common knowledge that railways pay on the 
average somewhere about 4 per cent. only, while not a 
few pay scarcely any dividend whatever. In 1896 
capital amounting to £56,799,831 invested in con- 
structed lines in the United Kingdom yielded not 
one penny of dividend, while capital of £34,951,035 
yielded not exceeding 2 per cent. The augmenta- 
tion of wages and reduction of hours demanded by the 
men would reduce dividends all over the country, and 
would lead in some cases to bankruptcy. The only 
alternative would be either to discharge many men, and 
so reduce the whole sum paid in wages, reducing at the 
same time, of course, the efficiency of the railways, or to 
raise fares and freight charges all over the railway 
system of the kingdom. So far as can be seen, it 
i3 practically impossible for many of the companies 
to make any concessions, because they can scarcely 
exist now ; while the richer and more powerful companies 
could only grant what is asked for by incurring a loss of 
dividend, which would be far-reaching in its conse- 
quences, and would certainly inflict much suffering on a 
very large class of poor investors. It remains to be seen 
whether or not the men will be sufficiently unwise to go out 
on strike if their request is refused. Mr. Bell has withina 
day or two disclaimed any idea of striking ina hurry, but 
his disclaimer must be taken for what it is worth. We be- 
lieve we are right when we say that the railway men hold 
that the profits of the shareholders are now too large ; that 
some of the rates charged for conveyance of passengers 
and stock are too low; and that too much money is being 
spent on improved rolling stock, fast trains, &c.; that, in 
short, the general public is too well served. By effecting 
economies it would become possible to pay the present 
dividends and grant all the men ask for and more. In 
this theory they find justification for at all events 
threatening to proceed to extremities. 

Now the railway servants of this, or indeed any other 
country, must not forget that they are in a very different 
position from that held, say, by the Amalgamated 
Engineers. The man in the street takes a very languid in- 
terest in the engineers’ strike. He sees nothing of it. It 
does not directly affect himin anyway. It does not prevent 
him from obtaining fcod or clothes. It does not interfere 
with his locomotion. He very probably sides with 
the men, so far as he takes sides at all. There is no 
strong manifestation of popular feeling either for the men 
or the masters so far. But a railway strike is a very 
different matter. Let all the trains running into and out 
of the metropolis be stopped for a couple of days, and the 
man in the street would make himself heard to some 
purpose. Nothing more unpopular can be imagined than 
would be a railway strike, and we can assure Mr. Bell, 
and the delegates whose mouthpiece he is, that they can 
by no means afford to have the hearts of the British 
people set against them. There are strikes which are 
neither popular nor the reverse; strikes which are 
popular, and those which are unpopular. The latter 
have no possible chance of success. The great strength 
of any strike lies in picketing. If men were actually 
instead of being nominally free to make their own 
contracts, such is the abundance of fairly competent 
labour that next to no difficulty would be found in filling 
up the places of strixers. The system which compels 
Mr. Yarrow to maintain a floating hotel, and Sheffield 
masters to keep their men within the walls of their works, 
would not be tolerated for a day in the case of railway 
work. Pickets would be hounded out of the streets by 
a starving populace. Our railways must keep going, and 
the whole tremendous force of public opinion would back 
up the directors in the event of a strike. 

Bat there is yet another matter for the consideration 
of Mr. Bell and his friends. All the great railway 
companies have benefit societies of very considerable 
importance. Take, for example, the London and North- 
Western Railway. There is, first, the Superannuation 
Fund Association, founded in 1853, which provides 
salaried officers and clerks with a pension when they 
retire from service at sixty, or at any earlier period from 
ill health. The members pay 25 per cent. of their 
silaries to the fund, and the railway company contributes 
a similar sum. The revenue of this fund is, we believe, 
now over £50,000 per annum. Next we have the 
London and North-Western Insurance Society. Its 
object is to provide every member of the wages staff, 
except those in the locomotive department, with 
pecuniary relief in cases of temporary or permanent 
disablement. The company contributes a sum equal to 
five-sixths of the premiums paid by the men. Its 
income is some £40,000 a year. Then thera is the 
Provident Society, with an income of about £25,000 per 
annum. There is again the London and North-Western 
Pension Fund, to which the company contributes £5000 
a year; and in addition to all these are the two locomo- 
tive societies and a pension fund for drivers, to which 
the company contributes many thousands of pounds. 
What will be the position of etrikers discharged by the 
company in relation to those societies? We venture to 
hope that the railway men are as a body far too 
intelligent to resort to war in pursuit of their aims. 
According to the Board of Trade returns there are about 
470,000 men employed on the railways of the country. 
The Amalgamated Society of Railway Servants re- 
presents about 18 per cent. of this number. Is it 
likely that such a minority can lead such a majouity ? 
Very large concessions have already and recently been 


' made by the railway companies. 


There is the less 
chance that further concessions will be made now. The 
men will find that in the long run quiet agitation will do 
all that strikes can possible achieve and more. If they 
can, by speeches and the press, succeed in establishing 
such a case that they will be backed up by the public 
they will obtain all that they can legitimately demand, and 
no doubt a little more. If, however, they set public 
opinion against them their case is hopeless. 


THE SOUTH WALES SLIDING SCALE, 


Tue notices to terminate the South Wales Slid- 
ing Scale system of adjusting wages do not take 
effect until March next, and they have been com- 
placently accepted by the Coalowners’ Association, 
yet the mere fact that an arrangement which 
has answered admirably for eighteen years is in 
actual danger, seems to have been enough of itself 
already to cause considerable embarrassment to the 
trade. This is the period of the year in which coalowners 
and merchants compete among themselves, possibly with 
too much competitive zeal, for long contracts, say, for 
six months, or even a more extended time of delivery. 
So long as the Sliding Scale agreement was honourably 
respected by both sides—and, with the exception of the 
ill-starred hauliers’ strike, it has been loyally observed, 
though sometimes revised, since 1879— shippers could feel 
assured of a continuous supply of coal from the pits to 
the ports. Of course there were fluctuations in prices, 
and therefore in wages, because wages are regulated 
every two months, on the average selling price of the 
commodity ; but through all those years Cardiff, New- 
port, or Swansea merchants were able to make their 
contracting calculations undisturbed by the fear of 
strikes, lock-outs, or any other dislocation of the 
wheels of commerce. As our Welsh trade cor- 
respondent pointed out a few weeks ago, the condi- 
tion of suspense in which the Sliding Scale appears to 
be now placed makes things very different and very diffi- 
cult. How can coalowners, or anyone else, enter into 
undertakings up to July, when March may see a collapse 
of the whole fabric of the Sliding Scale Conciliation Board, 
and the rest of the machinery which has served as an 
automatic peace-maker ever since it was established in 
the Glamorganshire and Monmouthehire coalfields? The 
signs, perhaps, do not appear on the surface; but our 
private information makes it sufficiently clear that the 
present action of the colliers, and their intimations of 
their ultimate intentions, have given rise to a feeling of 
uncertainty and unrest which cannot fail to disturb and 
unsettle what promised to be a reviving department of 
our international trade. And it is not merely the people 
in the locality who are perturbed in spirit by their doubts 
of the final issue. There are few good colliery properties 
in South Wales remaining in private hands. The old 
order of the Coal Kings. like that of the Iron Kings, has 
given way to the Limited Liability Company. These 
concerns have their more or less fortunate shareholders 
distributed allover the kingdom. They do not know much, 
probably, of the coal estates in which they have invested, 
but they have a keen eye to their dividends; and every- 
thing that is likely to interrupt the ordinary even flow of 
coal from the collieries to the ships is as material to this 
class as, for example, to the population of the pit villages. 
Railway shareholders, dock proprietors, all and sundry, 
down to the shopkeepers who make their profits out of 
the men engaged in the coal-mining industry, are equally 
affected by a movement that, at first sight. threatens the 
abandonment of the most pacific solution of the wages 
question yet put to a practical test anywhere in Great 
Britain. 

It is not easy, in seeking for the causes of the colliers’ 
peremptory action, to absolve the colliery proprietors 
altogether from blame. We have in former issues dis- 
cussed the project of Mr. D. A. Thomas, M.P., for the 
“« Limitation of the Vend,” founded on some supposititious 
results attained by similar means through a controlling 
Syndicate in the Westphalian coal districts. The Coal- 
owners’ Association of South Wales and Monmouthshire 
is no$ enamoured of the member for Merthyr, who has 
steadfastly kept himself outside that body, and its mem- 
bers were still less attracted by his utterly imprac- 
ticable plan. The Associated Coalowners, however, 
produced a scheme of their own, which was to restrict 
the output in accordance with the demands of the market, 
with a view avowedly to artificially inflate prices. The 
limitation of the supply was to become operative only 
when 90 per cent. of the coalowners agreed to bind them- 
selves to observe it, or pay a penalty. The carefully elabo- 
rated, the very much discuseed, the frequently amended 
proposals of Sir William Lewis and his colleagues came to 
nothing, as our readers are aware. But it is desirable to 
remember that both these schemes for raising prices 
originated in that curious document which the miners’ 
leaders designated as ‘‘ Suggested Terms for an Allianc2.” 
The men are not devoid of all reason in complaining 
that first, Mr. Thomas, M.P., and then the Associated 
Coalowners, “stole their thunder,” but modified it as 
they made it reverberate across the public stage. There 
is no disguising the fact, and there is no use in ignoring 
it, that the one hundred thousand and odd Welsh colliers 
are of opinion that the coalowners have been playing with 
them. Whether the impression is well or ill founded, it 
undoubtedly exists, and such a temper is not of good 
augury for the re-establishment or confirmation of the, 
on the whole, amicable relations so long subsisting between 
capital and labour in the Welsh steam coal basin. The 
experience of Frankenstein has indeed been repeated. 
By trifling with the sound lessons of political economy, 
by favouring, or at least professing to favour, devices for 
running up coal prices andrigging the market, the colliery 
proprietors, Mr. David Thomas included, have created a 
demon they find themselves unable to control. It is no 
doubt true as the Coalowners’ Association recorded at 








their meeting last week, that only 53,000 workmen voted 
at the definitive poll, out of an estimated number of 








125,000. There can be no question about the fact that 
of the 53,000, there was a minority of 12,000 against the 
proposal to determine the Sliding Scale in March. [+ 
would be misleading, nevertheless, to assert, even on the 
authority of the Coalowners’ Association, that the 125,000 
claimed as the total number of the men employed are a)] 
skilled colliers, or hauliers, or underground workmen - 
and, as to the surfacemen, a word or two anon. The 
41,000 who were prepared to abandon the present Sliding 
Scale, if they could get a new one on better terms for 
themselves, were not the restless and reckless youngsters 
who form generally the floating population of every col. 
liery district from the Severn to the Tyne; they repre- 
sented a mass of stable opinion, of a growing opinion ; 
they were men, according to our information, who take 
an intelligent interest in their work, and the conditiong 
of their work ; they were men who have hitherto upheld 
the principle of the Sliding Scale, and who say for them. 
selves that they only want the standard brought up to 
date instead of resting on the basis of 1879. 

But this rift in a lute which has sounded harmoniously 
for the last eighteen years is not the worst incident in 
the growing controversy. The Welsh colliers have 
heretofore been content to be guided by their experienced 
leaders. Mr. Abraham, M.P., and Mr. David Morgan, 
to mention the two most prominent among them, repre- 
sent the principles of Trade Unionism, it is true, even 
though they have only scanty and impoverished Unions 
to back them ; but they, and one would cay most of their 
compeers, are men of natural sagacity, with far more 
knowledge of affairs than their constituencies; and, to 
their credit be it said, they have invariably exercised a 
moderating influence in the councils of the colliers, 
When men like these are scorned and scouted, not 
merely by the turbulent and careless youngsters, but by 
a majority of working mining population in conference, it 
must be admitted that the outlook towards the spring 
becomes still farther obscured. That, however, is the 
ominous meaning of the abrupt ‘‘ stop-week” agitation, 
recorded in our trade reports at the time of its brief 
duration. ‘‘ Mabon,” M.P., and his colleagues among 
the delegates, made the deplorable mistake of re- 
commending. the men to drop work for a week 
with a view of establishing an equilibrium between 
supply and demand. It was egregious nonsense to 
think that a sirgle week’s arrest of the output could 
have the slightest effect upon prices or wages. Not 
impossibly the root idea was that the colliers, by sus- 
pending labour for a week, would give the employers a 
slap in the face for their shilly-shallying over the restriction 
of output schemes. But it was not because it was a 
stupid and useless proposal aw fond that the workmen 
summarily rejected it when they balloted on the matter 
colliery by colliery. They resolved—or the bulk of 
them did—to take advantage of the opportunity and the 
time to give the requisite six months’ notice to denounce 
the existing sliding scale, with its concomitant Conciliation 
Board. 

There is the disagreeable circumstance that the 
colliers, like the London boilermakers, threw over 
their elected representatives, and decided to conduct 
matters in their own way. Whatever form the negotia- 
tions may assume between the coalowners and their 
men, the conciliatory spirit, the temperate counsels 
of men like William Abraham, David Morgan, and the 
like, will fail of their former force. They are by no 
means ‘‘extinct volcanoes ;” but they are so far dis- 
credited by a sorry and self-invited failure. The men 
on their part make no tecret of what they intend to 
demand in return for their consent to accept the Sliding 
Scale agreement for another term of years. The skilled 
artisans on the surface, enginemen, winding-men, stokers, 
&c., are preparing to insist upon a uniform wage instead of 
fo much per day dependent on the variations of the 
Sliding Scale. The colliers appear resolved to claim as a 
sine qui non ® minimum wage on a higher level than 
that of the standard of 1879; and also the appointment 
of an independent person to act as umpire in cases where 
the workmen differ from the decisions of the Conciliation 
Board. It only remains to add that time after time 
the Associated Coalowners have explained that in a 
complex industry like the coal trade of South Wales the 

roposal for a minimum wage is an impossibility; and as 
or the umpire, they regard the idea as an insult to bo'h 
parties on the Board of Conciliation. So the men’s 
propositions evidently do not point towards an amicable 
settlement of the controversy five months hence, and a 
peaceful solution is apparently made the more remote 
by Mr. D. A. Thomas’s mischievous advice to the men 
tomake limitation of the output a cardinal point in the 
revision of the Sliding Scale agreement. 
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FRENCH-BUILT CHANNEL STEAMERS, 


Tue paddle steamer Nord, the first of two new mail and 
passenger steamers which the Northern Railway Company cf 
France is having built at St. Nazaire for the service between 
Calais and Dover, has just been launched from the stocks of 
the Chantiers de la Loire yard. The Nord has a disp'ace- 
ment of 1850 tons, and her engines are of 7000 indicated- 
horse-power, to give the vessel a speed of 21} knots. The 
sister ship on hand will be launched some time in November, 
and both are to commence service in the early part of the 
year. They are built to carry 390 first-class and 360 second- 
cass passengers, and the crew will number forty hands all 
to'd. The cost of the vessels is said to be £160,000. The 
length is 343ft. 4in., and the beam 35ft. 4in. They will thus 
be among the longest, though not the broadest steamers 
employed in the Channel, the ratio of length to beam being 
about nine and three-fourths to one. In the case of the 
Fairfield-built paddle steamer Calais-Douvres, the Jatest 
accession to the fleet employed cn this route, the length is 
324ft.,and b2am 36ft., the ratio thus being nine to one. Tho 
latter vessel, with “oe of 6500 indicated horse-power, 
attains 204 knots, which compares not unfavourably with the 
7000 indicated horse-power and 21} knots in the 20ft. longer 
and comparatively narrower French-built Nord. The engines 
of the new vessel are of the triple-expansion type, being about 
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rst application of this type to high-speed steamers by 
a fan Company, although the system has been introduced 
in paddle steamers built on the Clyde by Messrs. Denny, 
Inglis, and Fairfield for some considerable time. No secret 
is made of the fact that the experience gained in previous 
boats on the service built by Fairfield and by Messrs. Denny 
has been fully utilised in designing the new French-built 
vessels, partly because the French railway company, while 
insisting on the rule that alternate ships placed on the route 
shall be of French construction, are naturally desirous of 
giving them as much of a British character as possible, seeing 
that they must cater for British traffic. 


CHINESE RAILWAYS, 


THERE have been many indications lately of the awakening 
of the Chinese Empire—yawns and stretchings, so to speak, 
of the Celestial spirit. The philosophic apathy, as it has 
been well called, of a nation which has slumbered in its tub 
for more than seventy generations is wearing away gradually 
before the intrusive activity of Western civilisations. There 
are signs to be seen by those who have eyes to see that some 
day the children of the Dragon will raise themselves from 
their opium pipes and the tieing of pigtails, and having 
emancipated themselves from the dominion of the wash-tub 
and the limitation of pigeon-English, will become formidable 
rivals of the younger world. e last two years have seen 
wonderful advance in one very important direction. The 
development of China required more railways, said Li Hung 
Chang; and the construction of lines of communication have 
been a marked feature of the last year. Only recently the 
connection between Tientsin and Peking by rail has been 
completed, and a beginning has also been made on a short 
line joining the latter city with Lu Kow Chiao. The further 
extension of this line will connect the capital with the 
Yangtze port of Hankow, and will be therefore of very great 
importance. Monetary difficulties have, however, to be met, 
for the average Chinaman is not yet sufficiently wide awake 
to invest money in a railway. The capital will, therefore, 
be in all Loge war subscribed almost entirely by foreigners. 
It behoves Englishmen to watch very carefully the trend of 
Chinese events. The first step in the advance of a nation is 
the most important. It is then that affinities and prejudices 
are formed. It is, therefore, of the greatest value to be the 
first in the field, and to obtain the confidence and friendship 
of the developing nation before others arrive. 


TRADE IN MADAGASCAR, 


A rEPoRT recently handed in by the American Consul at 
Tamatave is by no means encouraging. He states that the 
general machinery trade of Madagascar is at the present 
time practically nil, except as regards the importation of 
machinery for public works, and this, it is expected, will be 
almost entirely of French origin. Moreover, it is unlikely 
that for some to come an important foreign trade of this 
nature will be done. But, in spite of the depressing out- 
look, Mr. Wetter gives some valuable information about the 
rice-hulling machines which are needed on the island. 
These are particularly needed for family work, and must not 
exceed 1001lb. weight, the lighter the better, as they have 
frequently to be carried on men’s shoulders for long distances 
over rough ground. Arrangements ought to be made for 
attaching the mill to posts driven in the ground, and the 
hulling and winnowing ought to work with the same revo- 
lution. It is absolutely essential too that the construction 
of the machine should be simple, readily understood, and 
that it should not easily be put out of order; small loose 
parts must be ‘avoided, and exposed portions should be 
galvanised or painted. The net prices for various makes and 
sizes should not exceed from £1 to £5. It must be remem- 
bered that the duty on machinery imported into Madagascar 
will probably be according to the ordinary French tariff. It 
is more essential that the machine should be sturdy and 
cheap than that it should be very efficient, as no great objec- 
tion is raised to broken grain. The sale of these machines 
should be conducted by a mechanic competent to deal with 
their minutest details, and having sufficient executive 
talent to select natives to act as distributing salesmen. No 
merchant willing to guarantee the sale of machines will be 
found in Madagascar ; as far as possible the businers should be 
conducted by the makers of the machinery. 


TRIAL OF VICKERS’ QUICK-FIRE 6IN, GUN. 

Vickers’ new quick-fire Gin. gun was tested at Portsmouth 
on October 21st. It is 45 calibres long, and weighs 7 tons 
8 cwt.; the service gun being 40 calibres long, and weigh- 
ing7tons. Themechanism and working is best understood with 
the assistance of illustrations, which we hope to give later. 
The muzzle velocity of the gun is 2784 foot-seconds, which is 
obtained with a pressure of 15°9 tons. With a projectile of 
100 lb. weight this gives a muzzle energy of 5373 foot-tons, 
that of the service piece being 3356 foot-tons, the respec- 
tive perforations through wrought iron being 22-7in. and 
15'9in. Roughly speaking, according to Krupp, 22-7in. of 
wrought iron represents about 11°35in. of Harveyed armour, 
and 15:9in. of iron about Sin. of Harveyed armour. The 
performance of this new gun is remarkable, and the trial was 
very successful, The development of the powers of the Gin. 
gun is important, because it is our principal weapon for the 
attack of the quick-fire batteries and the lighter etructural 
parts of an enemy’s ship. For this purpose, whatever form 
the gun may take, it is to be hoped that a strong armour- 
piercing shell will be adopted. At present this is wanting. 








LITERATUBE. 


The Floods of the Mississippi River, including an account of 
their Principal Causes and Effects, and a Description of the 
Levee System and other means proposed and tried for the 
control of the River, with a particular account of the Great 
Flood of 1897, By Witt1am Srartinc, Member American 
Society of Civil Engineers, Member Institution of Civil 
Engineers, Chief Engineer Lewer-Vazoo L3vee District, 
Greenville, Mies, New York: The Engineering News 
Pablishing Company, 1897. 

Tae public who run may read in this half - dollar 

pamphlet a very interesting and concise exposition of the 

causes, effects, and methods of controlling the floods of 
the Mississippi River. It is claimed for the author that 
in skilfully avoiding professional technicalities he brings 
the subject within the popular grasp, so that the 
intelligent layman may understand the complex nature 
of the Miésissippi problem, and be better able to 
estimate at their true value many of the misconceptions 
and fallacies current in the public prints. The reader 








will find, however, that in spite of the clearness wi.h 
which the subject is treated he is introduced to the fringe 
merely of a large question, and that thoroughly to master 
a problem so intricate demands the expert study of an 
overwhelming mass of facts and data. A clear chart of 
the basin of the river and its tributaries is necessary to 
enable the reader to follow the descriptions and references 
in the work, and the want of such is a great blot in the 
writer’s scheme of popular elucidation of the subject. 
It is only by the aid of the little rainfall maps that we 
are at a'l helped in this matter. 

The brochure consists of three chapters, which we are 
told are reprints of a like number of papers written for 
the Engineering News of New York by the author. 

Tt would seem to be an inversion of the due sequence 
of cause and effect that a treatise on the Mississippi 
floods should begin with a chapter on ‘“ The Levees,” 
which are the protective embankments raised along the 
river to restrain the floods; but this the author dces, 
and in Chapter I. he describes their construction, dangers, 
and repairs. These artificial banks, as is well known, 
protect the alluvial plains on each side of the river from 
the spill of the floods, and the conformation of the valley 
of the river lends itself to the economy of their arrange- 
ment. The approach and recession of the hills divides 
the valley into coves and basins, and the ridges of high 
ground afford points of departure and support for inde- 
pendent levee systems. The basins all slope back from 
the river towards the hills, at the foot of which flow 
tributaries acting as drains; this with the higher bed slope 
of the river enables the Mississippi Valley to compare 
favourably in its facilities for protection and drainage 
with most other deltaic rivers. When the scheme of 
embankment is complete each mile of levee will protect 
about 20 square miles of land, the average width of the 
alluvial valley of the river being about 35 miles. The 
author gives interesting information about these levees, 
their construction, the peculiarity of the various soils from 
which they are formed, the difficulties to be met, and the 
many precautions to be taken to ensure success and avoid 
disaster. The peculiarity of leaks, sloughs, and land 
boils, and the work of closing crevasses, are attractively 
described and illustrated by views of the various 
situations. 

Chapter II. passes in review the flood question—the 
causes, phenomena, and effects of the cyclonic storms to 
which the floods are chiefly due. It appears that the 
most formidable storms are those which originate in the 
Gulf of Mexico, and the high winds which accompany 
them render the task of defence most difficult. The 
effect of melting snow has, contrary 40 popular ideas, 
little effect in producing floods. The Mississippi has a 
potential flood discharge amounting to three millions of 
cubic feet per second; if all its tributaries should happen 
to be in flood at the same timé, such a combination, if it 
should occur, would produce widespread ruin; but the 
salvation of the situation lies in the want of concert in 
high water of the different feeders, and little more than 
one-half of the possible maximum discharge has ever 
been observed. The relief map at the beginning of this 
chapter, which might have proved most useful, is almost 
unintelligible through its indistinctness. : 

Chapter III. describes the flood of 1897, which at 
Cairo (United States) ranks with the highest and longest 
lasting ever recorded. The level reached was sufficient 
to breach seriously many of the levees, though this, by 
affording temporary escape for the water, no doubt 
diminished the strain elsewhere. This flood came cbiefly 
from the Ohio River, 76 per cent. of the 1,570,000 cubic 
feet per second which passed Cairo at the time of 
maximum flood being due to it. The other tributaries 
were mostly instrumental in maintaining the condition of 
high water. The author’s description of the efforts to 
meet this flood are most interesting, and the prints of the 
operation and condition of things are very attractive and 
realistic. 

The conclusion of this chapter is a discussion of the 
‘“‘ popular” solution of the Mississippi problem; and to 
the author we must leave the descriptions of the 
proposals and regulations of the errors inte which those 
who dogmatise on the question have fallen. Some of 
these are very amusing, not the least of which is one 
advocating the boring of artesian wells to let the water 
out. As to the injurious effects of the levees in causing 
a rise of the river bed, we are assured that there is no 
evidence of any such action, and that the opinion of all 
authorities on the subject is against the belief that levees 
cause any deterioration of the bed of the river. The 
detailed table of contents and sub-headings in the body 
of the chapters do away with the necessity for an index. 


Modern Gas and Oil Engines, By FREDERICK GROVER, 
Assos. M.I.C.E. Manchester: The Technical Publishing 
Company, Limited, Whitworth-street. 1897. 


Wirnovt presenting anything very novel, Mr. Grover has 
produced a useful volume. The study of gas and oil 
engines is becoming so widespread that there is a real 
demand for a few books which deal in a sufficiently broad 
way with the subject, and which nevertheless call 
neither for very large brains nor very deep pockets. In 
time we shall doubtless have text-books written specially 
for the unwary examinee of the Science and Art Depart- 
ment. Before that comes it is as well that a certain 
number of works of a really useful and practical nature 
should be placed before the public, so that in some 
measure, at any rate, the injurious effects of purely 
scholastie teaching may be neutralised. Mr. Grover 
has written his book for practical men and for the draw- 
ing office. That it will be welcomed by either is a matter 
open to considerable doubt. The essentially practical 
man will almost certainly go to larger and more copious 
works, whilst the draughtsman will as certainly go to 
precedent, as he nearly always does, in preference to 
bothering his head about books. It is to the mechanical 


student of the gas engine that the volume will most | Railway Commissioners for an order authorising light railways in 


the suburban districts of Acton, Ealing, and Hanwell, 


appeal, to him who wants to make trials of engines for the 





| sake of knowing how it works, and to the inventor, who 
will find in it ready to his hand the practical rudiments 
of gas-engine engineering. 

We do not intend following the author through his 
many pages; many of them are useful, many indifferent, 
many have been better written elsewhere. Mr. Grover, 


many of our readers will remember, has his own 
—- ideas about the injurious effects of the pro- 

ucts of combustion in a gas or oil engine cylinder. 
They have already been very fully discussed and have 
not been kindly received by the large body of engineers. 
His experiments and their results are very fully described 
in this volume. The ordinary testing of gas engines is 
adequately described, and a complete series of worked- 
cut examples will give satisfaction to many workers. A 
feature of the volume which is worthy of passing remark 
is the chapter on the volumetric analysis of gas and of 
the products of combustion. The instructions are fairly 
clear, and the methods svfficiently accurate for this class 
of work. 

A gocd part of the book is naturally taken up with 
description of the principal gas and oil motors, some 
being dismissed with scant attention, whilst others are 
more fully described by the use of diagrams. No attempt 
has been made to introduce reproductions from working 
drawings. 

Perhaps we may be permitted to describe it as a sort 
of grey-coloured book—neither black nor white, neither 
bad nor good, but on the whole a very fairly useful 
every-day volume. 





SHORT NOTICES. 


Birch’s Manual of Cycle Companies, 1897. First year of pub ice- 
tion. Westminster mdon: The Albany Pablishing Company ; 
and Simpkin, Marshall, Hamilton, Kent, and Co., Ltd. Price 
—This is the first edition of another addition to the increasing 
number cf company manuals or directories, It will possibly be of 
use to some people, but we cannot imagine that it will command a 
large sale, It resembles very closely all other directories of its 
kind, to whatever subject devoted. Datails are given cf 223 
limited companies, with a total authorised capital cf upwards of 
£30,000,000. The laws and regulations affecting cycles and motor 
cars form a useful appendix. 

Practical Building Construction and Handbock fir Studexts 
preparing for the Examinations of the Science and Art Depart- 
mnt, the Royal Institute of British Architects, the Surveyors’ 
Institution, dc, By Jobn Paraell Allen. Containing over 10C0 
illustrations. Second edition, revised. London: Crosby Lock- 
wood and Son. 1897. Price 7s. 6d.—We reviewed the first 
edition of this book early in 1894, speaking of it in very favourable 
terms. As it is practically unaltered, it is unnecessary to repeat 
our remarks, We notice that the principal flaw in the first edition 
—the chapter on ranitation—stands as it was, in spite of the 
opportunity fcr revision and the necessity fcr additiors which the 
years passed since the former book appeared cffered. 

Chemistry for Photographers. By Chas. F. Townsend, F.C.S., 
F.R.P.S. Illustrated. London: Dawbarn and Ward, Lid. Price 
ls, net.—An admirable book. Mr. Townsend goes with a direct- 
ness and clearness to the matter in hand which are to be highly 
commended. His advice to the photographer is of a nature to be 
carefully considered and followed, and his advice to amateur 
scientists in general may sow the seeds of great achievements. We 
cannot forbear quoting his first few sentences. ‘‘The first essen- 
tials,” he writes, ‘‘ to anyone studying chemistry are accuracy and 
cleanliness. Most of the surprising results obtained by student 
in their early days are due to want of cleanliness. Another point 
I should like to impress upon those just taking up the subject is 
tbat learning “ facts’ in a more or less mechanical way is not 
learning chemistry. . . . Above all, endeavour to get an in- 
sight into the nature of things.” An author whose standpoint is 
such as the above sentences imply cannot go far wrong in his 
writing. The volume contains a very lerge amount of good, useful 
information ; and, its dest price idered, no photegrapher 
who pretends to any scientific standing in the art should be with- 
out it. 


The Guide to South Africa, For the use of Tourists, Sportsmen, 
Invalids, and Settlers. ith coloured maps, plans, and aouen 
Eiiited annually by A. Somler Brown and G Gordon Brown, for 
the Castle Mail Packets Company, Ltd. 1897-98 edition. London: 
Sampzon Low, Marston, and Co., Ltd. 1897. Price 2s, 6d.— 
This volame, of over 400 pages, is divided into two main parts. 
The first, occupying more than half the beok, contains general 
information of a very varied and useful character. It explains 
how to get to South Africa, and what the traveller is to do when 
he gets there, the accommodation he may expect, the means of 
transport, the nature of trade, the different districts suited to 
different occupations, and so on, besides a large amount of excel- 
lent advice about the general conduct of one’s affairs and health, 
The second part is sufficiently described by its title—‘‘ Routes and 
Gazetteer.” Twelve cleans maps—one of them measuring 1lin. 
by 9in., the others 9in. by 6in.—are bound into the volume, Six 
of these are sectional maps, one a general plan, and the others are 
climatological, rainfall, physical, geological, and ethnographical 
maps. It will be seen from this brief description that the work 
forms a very useful guide and key to South Africa. 

Marine LEngineers’ Record Book: Engines. By Bryan C, 
Bartley. London: E. and F. N. Spon, Ltd. 1897. Price 5s, 
net,—Not often is it the good luck of a reviewer to have to com- 
ment on a volume in which no reading has to be done. In the 
volume before us there is absolutely no letterpress in the trus 
sense of the word. It is a stoutly-bound large size pocket-book. 
The top margin of it is stepped, and on each step is printed the 
name of a leading feature of a marine engine. Opening at any 
one of these steps, we find a vertical sub-headed column giving 
the titles of the principal points to be noted under particular 
heais. Thus poll “ Bed-plate” we find the words ‘‘Type, 
Description, Metal, Section Athwartship,” &>. In front of each 
word there is a clear line, enclosing twenty-two spaces for figures 
and data. The purpose of the book is to keep a record of all 
the “‘drawing-office” facts which a marine engineer gathers at 
the drawing-board, in the yard, or elsewhere ; and in this it will 
prove, we feel sure, exceedingly useful and handy. The arrange- 
ment for rapid reference is excellent. We would particularly 
recommend all young engineers to b the possessors of this 
volume, as it is sure to encourage the habit of keeping a careful 
record of work done or studied. 











BOOKS RECEIVED. 

An Elementary Course of Infinitesimal Calculus. By Horace 
Lamb, M.A., F.R.S, Cambridge: At the University Press, 
London: E. J. Clay and Sons. 1897. Price 123. 

Encyclopédie Scientifique des Aides-Mémoire. Tracé d’un Ciemin 
de Fer, Par Albert Dufour, Gauthier Villars et Fils, Quai des 
Grands Augustins, 55, 











Tue British-Electro Traction Company, Limited, has 
given notice of its intention to apply next month to the Light 








THE ENGINEER 











ROUND SHAFT SINKING FRAME 


TUCKINGMILL FOUNDRY COMPANY, CORNWALL, ENGINEERS 


(For description see page 429 


ihli 
ii hy i i ||| iI i" 


: : 


Mn ii 
mW i 


et 





wy 
XM, 














Oct. 29, 1897 


THE ENGINEER 


429 








ROUND SHAFT SINKING FRAME 


McCULLOCH’S FRAME FOR SINKING ROUND 
SHAFTS. 


Tue sinking of a round shaft, with present known appli- 
ances, is @ far more difficult operation than the sinking of a 
rectangular shaft. In a rectangular shaft, varying from 7ft. 
to Stt. in width, a bar of that length, fixed to the sides of the 
shaft, will retain its rigidity sufficiently when the drills are 
in operation ; but in a round shaft, where a fixed bar has to 
be the whole span of the shaft’s diameter, the length is too | 
great to secure the rigidity of the bar when the drills are in 
operation ; hence tripods and mounted bars have to be used, 
which are ineffective in their work, and entail a maximum 
amount of labour and cost, with a minimum result in the 
speed of sinking. McCulloch’s shaft-sinking frame is so 
designed that the bars on which the drills are operated shall 
be gregy! rigid, remo at once all difficulties connected | 
with the sinking of round shafts, and enabling them to be 
sunk with an economy in working and with a speed in sinking 
never yet attained. 

Seeing, then, that drills working on mounted bars or cs ae 
cannot give such effective duty as they would if fixed on 
perfectly rigid bars, it necessarily follows that to attain a 
maximum speed in sinking: (1) The drills to give their 
full duty should work on a perfectly rigid bar or bars, and | 
that these bars should be arranged so as to get as large a 
number of drills as possible working in the shaft simul- 
taneously. (2) That they should be placed and adjusted on | 
the bars so as to pitch the blasting holes in the shaft in the 
most advantageous positions, in order that the maximum 
resulf may be obtained when blasting. (3) That after the | 
boring of the floor of the shaft is completed the whole of the | 
frame and boring plant shall be removed expeditiously and | 
easily out of reach of the blasting. 

The inventor claims that he has secured all these essential | 
advantages in this sinking frame. (1) The drills, when in | 
the act of boring, will give out their full effective duty, as | 
the bars on which they are fixed remain perfectly rigid | 
against the circumference of the shaft, and the frame is | 
designed to carry twelve or any less number of drills, of which | 
all or any number desired can be worked simultaneously. 
(2) The drills can be so placed and adjusted on the bars that 
they will command any part of the shaft, and with ease. 
(3) And lastly, the whole of the frame, with the drills still 
fixed on the bars and other tackle, can be hoisted in one 
operation out of the reach of the blasting, and it is so 
arranged that the hauling to surface of the broken rock | 
passes through the centre of the frame; it is therefore not 
necessary to hoist the frame to the surface, but only so far 
as will remove it out of reach of damage in blasting. 

The inventor also claims other advantages in the use of 
this sinking frame. It will serve as a template or guide in 
the sinking of a shaft. It can be utilised as a scaffold for the | 
bricking up of a shaft. It can be used as well for the 
examination, or fixing of the pump, or gear work of a shaft. 

The frame is suspended from a poppet head with hoisting 
gear both for the frame and kibble. It is lowered by two 
ropes working from the poppet head of the shaft, and is 
attached to the crossheads of the frame, and these ropes pass 
through a guide. The kibble rope also passes through the 
same guide, thus crete the kibble from swaying, and 
avoiding as well any possible entanglement with the frame 
ropes, The frame is built up of hollow steel tubes—twelve 
in all—on which twelve or any less number of clamps are 
Pp . The centre of the frame is a square of four fixed 
bars, held together by four strong crossheads. The mov- 





able bars—eight in number—pass through these crossheads, | 


| the district, 





at right angles to the fixed bars or framing, and are moved 
quickly to the circumference of the shaft by a rack and 
pinion. The cone parts of each bar are then screwed up 
against the shaft by a screw operated at the back end of the 
bars, and which moves within the bars or tubes. The 
importance of this arrangement is very great. It enables 
the frame to be tightened up against the shaft when the 
drills are in actual operation, and not in any way altering 
their position, or the holes that are being bored. It is also 
automatic in its movement, for whenever the frame is 
loosened—through the jar and vibration of the drills, or from 
any other cause—the lever and weight attached to each 
screw of the bar has a tendency to tighten the frame agai 


| the shaft’s circumference. The movable bars are all held 


tightly and firmly in position by set screws and pads. The 
frame has only to be lowered to the required distance from 


| the floor of the shaft, tightened against the circumference, 
| and it is at once ready for work. 


This frame is shown by the Tuckingmill Foundry Com- 
pany at the exhibition of the Royal Cornwall Polytechnic 
Society, Falmouth and Cambourne. 








THE STRIKE AND LOCK-OUT. 


THERE is no withdrawal, we hear, from North Staffordshire, 
of the lock-out notices which have been posted by the em- 
ployers there, nor any present indication of withdrawal. The 
employers who have joinedin thenational lock-out proceedings 
remain absolutely loyal tothe Federation. Concerning thein- 
fluence of thedispute upon local trade, it has to be reported that 
but for the lock-out there would be very few engineers out of 
work. At the railway engineering shopsthe operatives are busy, 
and in all the contract shops in Stoke, which is the capital of 
the Potteries, good orders are on the books. At Cliff Dale 
and Hanley all the engineers are busy, and overtime is being 
worked. At Burslem trade is very good, and a large order 
has this week been booked by Messrs. T. Willet and Co. for 
cast iron pipes. At Longport, however, it has to be stated 
that there is a general decline both in steam work and heavy 
castings, the effect of the dislocation of business caused by 
the strike in other parts of the country. Notably among the 
castings which are just now at a pa are pro » 
which, it is understood, will not be required until the lock-out 
is over. At the Crewe works of the London and North- 
Western Railway Company in all departments the operatives 
continue busy and overtime is resorted to. At the Stafford 
Engineering Works trade may be reported good, both in the 
machine and the general engineering shops, and extra hands 
have recently found employment. For the sake of trade in 
terms could be honourably arranged, an end to 
the strike would be welcomed. 

The organising secretary for this district of the Amalga- 
mated Society of Engineers, Mr. Jones, of Cardiff, has arrived 
in Birmingham, and he states that he hasalready had an inter- 
view with Messrs. Belliss and Co., or rather with “‘ the head of 
the department with which the discharged men are connected.” 
Mr. Jones states that ‘‘ from what he was able to elicit, there 
is little doubt in his own mind that Messrs. Belliss have 
taken the course they have at the instigation of the Federa- 
tion.” The ey on in response to the suggestion that the 
men have only been “ rn ag acl not discharged, asserts 
that if this were so it would be inconsistent on the part of the 
firm to engage non-society men in the place of those sus- 
pended. It is understood that Mr. Jones will report to the 
executive of the Amalgamated Society of Engineers the result 








of his investigations here, and that it will then rest with that 
body to decide what course should be adopted by the Society 
with regard to Birmingham. As regards the — that 
Messrs. Wynn, Timmins, and Co., Limited, had harged 
certain of their Society men, the organising secretary states 
that this report is incorrect. “‘ He was received in a perfectly 
friendly manner” by Messrs. Wynn, “and was assured that 
the discharge of Soc 7! men was not contemplated.” Asked 
how long he thought the Amalgamated Society of Engineers 
could stand the present financial drain upon its resources, 
this official said, if the area of the ~— was not enlarged, 
they could continue to stand out for a long time. He 
believed that the men in work would be prepared to make 
still further sacrifices. ‘If need be, they would be willing 
to aa themselves to a financial equality with the men on 
strike.” 


The event of chief importance during the past week has 
been the meeting in Manchester of the Engineering Trades 
Employers’ Federation, specially convened to consider the 
Board of Trade letter, and suggestions for a proposed con- 
ference, with the object of bringing about a settlement of 
the present dispute. This meeting was numerously attended 
by leading engineering trade representatives from all paris 
of the country, Colonel Dyer, the president of the Federation, 
occupying the chair. Our correspondent is not in a position to 
state definitely the decision come to by the meeting, which was 
embodied in & somewhat voluminous document addressed to 
the Board of Trade, but which it was thought desirable 
should not be furnished to the Press until it been placed 
in the hands of the Government officials, and it is probable 
that it will only be published through the medium of the 
Board of Trade, when possibly the reply from the Amalga- 
mated Society of Engineers, which was also on the same 
day drawn up and forwarded to the official quarters, 
may at the same time be made public. It is understood, 
however, that the Federated Employers’ reply clearly set forth 
their position, and not only entered intoa full justification of 
the attitude they have found it necessary to take up in the 
present dispute, but also added some very strong criticism of 
the policy which the trade unions have pursued. This, of 
course, was in a large measure necessary to enable the Board 
of Trade fully to understand the strong insistance of the 
employers for an unconditional withdrawal of the forty-eight 
hours demand, and their equally strong objection to any con- 
ference being arranged which might be understood to consti- 
tute in reality a court of arbitration on the issues involved. 
Subject to the suggested basis for the conference bei 
modified in conformity with the views of the Federate 
Employers as above indicated, it is understood that the 
reply to the Board of Trade letter is favourable to the 
proposed conference being accepted by the Federated 
Employers. As it is, however, generally understood that 
the Amalgamated Society of 8 ssn in their reply to the 
Board of Trade, have strongly objected to the proposed with- 
drawal of the London demand for forty-eight hours, except 
under certain conditions, and have also strongly insisted upon 
the desirability of an independent and impartial chairman 
being appointed for the conference, it would seem that the 
negotiations up to the present stage are not likely to result 
in a basis being arranged on which both sides could be invited 
to confer with the object of settling the dispute. It is, how- 
ever, not at all probable that the Board of Trade will at this 
stage allow the negotiations to drop, and although it may be 
found a very difficult task to smooth away the differences © 
between the Federated Employersand the trade unions, some 
further efforts will most certainly be made with the object of 
bringing them together in amicable conference. If such a 
conference is to be held, it is the trade unions that will have 
to give way, and the conditions will have to meet the require- 
ments of the employers, not those of the men. In fact, it 
may be definitely stated that the proposed conference has in 
no way been welcomed by the Federated Employers, but in 
many quarters has been strongly resented as being practically 
forced upon the Federation when the employers were con- 
vinced that the trades were wy beaten, and when 
the objects for which the Federation been fighting were 
on the point of being attained without any outside inter- 
ference whatever. if there is to be a conference, the uncon- 
ditional withdrawal of the forty-eight hours demand, without 
any implied subsequent discussion on the hours question at 
all, is a point on which the Federated ee are most 
determined to insist, whilst they are probably not less strong 
in refusing any suggestion that can imply arbitration by any 


third Vem 

With regard to the lock-out and strike in the Lancashire 
district, this goes on pee) extending, and during the past 
week some half-dozen additional firms in Manchester and the 
surrounding neighbourhood have joined in the employers’ 
combination, one or two of these firms being of substantial 
importance. Not only, however, in extending the lock- 
out do the Federated Employers show no relaxation 
of activity, but they are equally energetic in their 
continued efforts to replace the workmen who have 
gone out on strike, and further preparations have been made 
at some of the local establishments for housing men who are 
engaged inside the works, A number of free labour men have 
during the past week been sent into this district, and although 
the proportion of unionists who are returning to work con- 
tinues exceedingly small, it is gradually becoming larger, 
whilst an inc g quantity of outside labour is obtainable. 
Messrs. Platt Brothers, of Oldham, report that so far as 
they are concerned they consider the strike as now practically 
settled, as they have upwards of 5000 hands now engaged in 
their shops, and workmen are every week coming forward in 
increasing numbers. The Gorton Works of Sir William 
Armstrong, Whitworth, and Co., have also several thousand 
men at present engaged, and not a few of —— engineer- 
ing establishments, as previously reported, are gradually 
getting back into pretty near full operation. 
The workmen seem still very determined to carry on the 
struggle, if it can only be ended by what they consider 
absolute surrender to the demands of the employers, and the 
increased levies which they are now being called upon to 
contribute for the support of the men locked out or on strike 
are being voted almost unanimously by the various branches 
throughout this district, There are, however, plenty of 
indications that the men are heartily sick of the struggle, 
and their leaders have themselves declared that they are 
finding considerable difficulty in keeping the men together, 
large numbers of them being prepared and ready to go back 
if they were not kept thoroughly in hand. A good deal of 
outside support is still coming forward, but if would 
seem is scarcely satisfactory, as the local branches have 





decided not to publish the amounts they are roars 9 
which, if they were anything like what had been anticipated, 
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they would no doubi be only too ready to make public, The 
number on the books continues increasing, but no definite 
statement can be made on this point, as the trade union 
officials are extremely reticent about allowing any details to 
leak out, 





Much satisfaction is felt in Barrow, as well by the masters 
and the men on one side as by tradesmen and the general 
public on the other, that possibilities have arisen which may 
lead to an early settlement of the dispute. It seems quite 
clear, from a conversation which our correspondent had with 
one of the masters, that the men will have to forego their 
demand for a forty-eight hours week. The men, indeed, are 
quite prepared for that; as they say they have been thrown 
out of work, not because they asked for a reduction in hours, 
but because the London men, who claim to have special 
justification for it, have doneso. The fight is now not so 
much with the men as with their leaders and the masters ; 
but the question has now reached such a critical point—with 
work standing, on the one hand, and men idle and starving 
on the other—that some slight concessions on both sides are 
essential with the view to a conference being arranged. The 
relief funds in Barrow are being fairly liberally supported by 
private subscriptions ; bué the number of men affected is so 
large, and the demands upon the funds so great, that it is 
impossible to give the poor labourers who are in enforced 
idleness more than about 7s. 6d. per week. This is a miser- 
able sum on which to maintain a wife and family. The 
engineers have not contributed to the labourers’ fund, so far 
as I know, but the Barrow Trades Council has started a 
special fund of its owa to relieve any workman in need of 
help who is not in receipt of funds from a society. The hope 
is expressed very generally that means to settle the dispute 
will be found, so that the men can get a few good weeks of 
work in before Christma3. Fortunately up to now the 
weather bas been warm and bright, and the pinch of winter 
has not begun to assert itself. It is reported that the mem- 
bers of the Amalgamated Society of Engineers in Barrow 
have appealed to their executive to institute a ballot, so that 
the whole membership may have an opportunity of express- 
ing its opinion as to what steps should be taken. It isa 
source of satisfaction to know that when the men do return 
to work there isa very brisk prospect in view for them, as 
work is plentiful, and important new orders are pending. 





The situation for engineers and shipbuilders in the North 
of England is becoming more unsatisfactory, and the stoppage 
of more shipyards is threatened. At Middlesbrough Sir 
Raylton Dixon and Co., Limited, have given their men notice 
that owing to the closing of the engine works, and consequent 
delay with the engines for vessels building, all the men in 
that yard will after Tuesday next be only employed from day 
to day, and liable to discharge, when necessary, without 
notice. They have plenty of orders booked, and could keep 
the yard in full operation for many months with these alone, 
but they cannot get on with them. The builders’ work is so 
far in advance of the engineers’ now that even ifan immediate 
resumption of work were made at the engineering establish- 
ments, the shipbuilders would not be required to work fully 
for probably three months to come. Colonel Ropner, who 
was obliged to stop his yard last week, throwing 1200 hands 
out of employment, has stated that his firm has practically 
five steamers ready for the engines. He also states that his 
establishment is already about three months ahead of the 
engineers, and thus, even if the struggle were to end at once, 
building operations could not be resumed, because they would 
have to allow the engineers to work up to the position in 
which the builders now were. Colonel Ropner affirmed that 
the stoppage of his yard entailed upon his firm a loss of 
£300 per week, or at the rate of £15,000 a year in the loss of 
capital, maintenance charges, &c. At the commencement of 
the year with orders on their books his firm had expected 
that they would be able to turn out something like 50,000 
tons of shipping this year, but asa result of this dispute they 
would hardly reach 25,000 tons, and probably his workmen 
would lose over £50,000 in wages. He held that foreign 
competition was no phantom but a reality. A fortnight ago, 
Messrs. Ropner and Son tendered fora vessel for a Copen- 
hagen firm with whom they had previously done business, and 
they quite expected to get the contract, but found that it had 
been awarded to a French shipbuilding firm, whose quotation 
was lower. 

Imitating the tactics of the Sheffield members of the Amal- 
gamated Society of Engineers, who objected to the policemen 
protecting foreigners who came in to take their places at 


the works, the Stockton engineers, through a labour member | p' 


of the Town Council, have endeavoured to induce the Sanitary 
Committee to forbid operatives residing on the works of 
Messrs. Roger and Co., engineers, as they considered such a 
place unfit for human habitation. The works, it was con- 
tended, were never for anyone to live in, and no lodging- 
house would be allowed with similar conditions. It was 
ascertained that only a single man had his residence there, 
and one of the alderman said that if the place was fit for 
hundreds of men to work in during the day it was fit for one 
man to sleep there. The Committee refused to takeany action. 
Not much outside support has been given in this district to 
the engineers, and certainly they do not seem to have the 
sympathy of the general public. The Durham miners, how- 
ever, are to take a ballot to ascertain whether a weekly 
allowance shall be made from the funds of the Association 
in aid of the idle engineers. Sir Christopher Furness, 
chairman and principal shareholder of two large shipbuilding 
companies, and also of a large marine engineering concern, 
in a communication to the local press, expresses the belief 
that if their opinion could be taken the great mass of the 
skilled engineers would say the London Society had made a 
mistake in rushing the matter. Such an important step as 
the reduction of five or six hours per week required careful 
consideration and repeated conferences. He suggested that 
the members of the Amalgamated Society of Engineers 
should be asked their opinion on the subject of the hours 
and the pay. On October 25th the Darlington Forge Com- 
pany, which had joined the Federation, intimated that in 
four weeks the existing arrangements with the engineers at 
the works would terminate. They have now given one- 
fourth of these engineers, or at any rate those who are 
members of the A amated Society of Engineers, notice 
to leave, and it is likely that the other three-fourths will 
turn out, as they did elsewhere. A considerable proportion 
of the engineers at these works are not members of the 
Amalgamated Society of Engineers, and a good deal of 
interest is manifested as to the course these non-unionists 
will take. The company hope that by the aid of these non- 
unionists, and also of the apprentices, they will be able to 





keep the establishment partially in oparation. About 1000 
hands altogether are employed at this establishment. 





Our correspondent in Wales writes:—I regret to note that 
‘Mabon ’—Mr. Abrahams, M P.—departing from his usual 
policy of peace and non-interference with others, has been 
inciting the Welsh colliers to interfere in the engineers’ 
strike ‘“‘on principle.” At a meeting of the Cambrian 
Miners’ Association, held in Pontypridd on Monday, a dele- 
gate proposed that a levy of 6d. per member of the Cam- 
brian Association of Miners be made on behalf of the 
Amalgamated Society of Engineers. ‘ Mabon” supported 
this, and said that the fight between the engineers and their 
employers with regard to the eight hours a day question was 
the biggest trade union struggle of the age, and that immense 
results depended upon it. If the men were defeated, the 
strongest and most effective trades union in the country would 
becrushed. Thealleged purposeof the employers, as represented 
by one of their officials, was to crush the men’s union. The 
employers ignored the Board of Trade in its endeavours to 
have the question settled by means of conciliation. If the 
employers succeeded, the question of the right of combina- 
tion and the rights of labour in the country would be thrown 
back for about a century. Mining associations, larger and 
richer than their own, were sending weekly donations of £100, 
£150, and even £200 to support the men, and he believed that 
it was the imperative duty of the members of the 
Association to do something to assist the engineers. 
Referring to the Spinners’ Association, who had given 
a@ notice of a 5 per cent. reduction, he thought that 
the Rhondda miners might like to do something in the 
matter, with the coal crisis looming in the distance, and 
he did not think that a levy of 6d. was too much. At 
the conclusion it was decided to recommend the collieries 
to make a levy of 6d. 

‘*Mabon,” adds our correspondent, has forgotten that an 
impulsive action of the enginemen of the collieries, who 
wished to act irrespective of the colliers at one time, 
threatened to sprag—s good Welsh word—every colliery 
wheel in the whole of South Wales. The engineers and 
stokers, the mechanics and fitters of the whole of the South 
Wales and Monmouthshire district, who are in closer touch 
with the engineers than the colliers, have hitherto refrained, 
and with excellent judgment, from interference in the 
struggle, though it is well known that the iron and steel 
works of Wales are suffering - and we fear will shortly suffer 
more—from this effort of the men to usurp the rights and 
duties of the employer. 

We are glad to be able to record the end of the Dowlais-Cardiff 
strike. As noticed by our correspondent last week, several of 
the men on strike returned to their work,and though the main 
body remained firm, the defection continued, and a few days 
ago the strike collapsed. A good many of the men were able 
to get their old places, but some are not so fortunate, and 
these are looking for work elsewhere. The Dowlais Company 
has won all along the line. 

The next strike movement is threatened by the engine- 
drivers and firemen of the Great Western Railway. These, 
whose labour organisation is outside the pale of the Amalga- 
mated Society of Railway Servants, resolved at a Newport 
delegate meeting this week to seek redress for alleged 
grievances, one of which they claim is twelve hours’ work per 


day. 








FRENCH SHIPBUILDING. 


Tue question of the relative cost of new ships built in 
France and those of British build has had some interesting 
and trustworthy light thrown upon it recently by letters 
which have appeared in a French journal from, amongst 
others, Messrs. Bordes and Sons, the extensive shipowners 
of Bordeaux and Paris, well known by and up till within 
recent years very good patrons of Clyde builders. Comment- 
ing on the decline of shipbuilding in France, a writer in a 
recent issue of the Economiste Francais gave as @ reason 
that French builders would not undertake to produce a ship 
in less than two and a-half years, and for any less than 
practically double what a similar vessel would cost in 
Britain. The article, and especially this part of it, provoked 
a reply from M. de Cabiol, director of the Chantiers de la 
Loire Company at St. Nazaire, in which he sought to refute 
the statement, and declared that his company had just 
undertaken to build two cargo vessels, and deliver them, one 
in fourteen and the other in sixteen months, at prices not 
exceeding 20 per cent. more than English prices. His com- 
any was not refusing orders, but, on the contrary, was 
inviting them, as its yard was not sufficiently employed. 
The writer added that if more ships were not built in 
France the fault did not lie with the builders. This has 
elicited a rejoinder, not from the first writer, but from Messrs. 
Bordes and Sons, who declare that during the last four 
years they have had built in- France eleven steel vessels 
measuring 33,000 tons, five of which verssls were built by 
the Chantiers de la Loire Company. The price that had 
been asked by British builders for each of these vessels 
was 630,000f., whereas the lowest they could get them 
built for in France was 850,000f., a difference of 35 
per cent. In 1896 Messrs. Bordes offered the Chantiers 
de la Loire Company an order for two additional ships, 
but, instead of 850,000f., the price demanded per ship 
was 1,150,000f., or 82 per cent. above the British price, 
Under these circumstances, of course, Messrs. Bordes 
were compelled to abandon the idea of building the ships in 
France, and to purchase them in England. The shipowners 
of France, Messrs. Bordes say, are ready to admit that the 
bounties allowed enable them to pay 20 per cent. more for 
ships built in France than for those constructed abroad, and 
if they could obtain all the vessels required at these rates, 
they would certainly not think of joining the agitation for a 
re-establishment of the half-navigation bounty on foreign- 
built ships. From the experience of Messrs. Bordes with the 
Si. Nazaire Company, in seeing its price for a given sizo 
and class of ship jump from 35 to 82 per cent. more than 
the British price, it would seem as if French builders, having 
no fear of foreign rivalry under such secure and happy 
conditions as the bounty system confers, make their charges 
accordingly. Possibly, however, the protective duties they 
have to pay on their raw materials, the snail-pace rate of 
production, and the bungling and inefficient nature of their 
«skilled ” labour, are causes at work which eat up much of 
what is so lavishly forthcoming in the way of building 
bounties, and the profits that remain are not, perhaps, so 
enormous after all. Whatever may be the precise reason or 


reasous for the condition of affairs outlined by Messrs. Bordes 





—apparently now somewhat improved upon, according to the 





statement of M. de Cabiol—the stimulus of foreign compe. 
tition would certainly do the French shipbuilders good. On 
this ground, and in order that the mercantile marine of 
France should not continue to decline as it has been doin 
the re-establishment of the half-navigation bounty may well 
be agitated for. 








PIG IRON PRODUCTION. 


Last week we drew attention to record statistics with 
regard to steel. It says much for the progress of the metal. 
lurgical industries that we are able similarly to point with 
legitimate pride this week to pig iron. For in no six months 
in the history of the British iron and steel trades has the pig 
iron output reached the total newly announced for the first 
half of the present year—namely, 4,401,424 tons, or at the 
rate of nearly nine million tons per annum. Our steel pro. 
duction is about five million tons, so that, roughly speaking, 
our make of pig iron is not very far short of twice as much 
as our make of steel. The half year’s output was an 
augmentation, compared with the first half of 1896, of 72,989 
tons, compared with the first half of 1895, of 679,554 tons; 
and compared with the first half of 1894, of 693,154 tons, 
The newest total has teen produced by 379 furnaces, or 
twenty more than in the first half of 1896. 

This record production was, we think, hardly expected, for 
it was known thatthe North of England was producing less 
than at this time a year ago, and the statistics show indeed a 
smaller output alike for Cleveland, Scotland, and Lancashire, 
the total decrease for those three districts being 106,704 tons: 
whilst if we add 12,214 tons decline for Shropshire and North 
Wales this brings the rearward movement for the first six 
months of this year, compared with the same period a year 
ago, to 118,918 tons. But this deficiency has been far more 
than made up by most encouraging advances in the make of 
Cumberland, South and West Yorkshire, South Wales, and 
the Midlands, in which last term are included, South Staf- 
fordshire and Worcestershire, North Staftordshire, Lincoln. 
shire, Northamptonshire, Derbyshire, Leicestershire, and 
Notts. A noticeable feature about the returns is the increas. 
ing progress of hematite iron, which some years ago was far 
behind forge, foundry, and basic, but which now is rapidly 
drawing level with the combined make of these last three 
kinds. Cumberland, Lancashire, and South Wales exhibit 
an overwhelming preponderance of this class of pig. This 
feature accords thoroughly, it will be seen, with the circum. 
stance that our open-hearth steel production has of late years 
so advanced that, as we last week showed, it is now 60 per 
cent, of our total output of steel of all kinds. 











AWARDS AT THE BRUSSELS EXHIBITION. 


Tue list of awards for the Brussels International Exhibi- 
tion, 1897, includes the following :— 

Grand Prix.—Sir W. G. Armstrong, Clydebank Shipbuild- 
ing and Engineering Company, Consett Ironworks, Denny 
and Co., Fairfield Engineering and Shipbuilding Company, 
Limited, (2); London and North-Western and Caledonian 
Railway, C. H. Parsons and Co., Peninsular and Oriental 
Company, Yarrow and Co. 

Diplime @ Honneur.—S. Allock and Co., Clydebank Ship- 
building and Engineering Company, James Dredge, Glenboig 
Union Fire Clay Company, W. T. Glover, Great Hastern 
Railway Company, Great Northern Railway Company, North- 
Eastern Railway, North British Railway Company, Great 
Western Railway Company, Fielding and Platt, North- 
Eastern Sieel Company, Ogden and Co., C. A. Parsons and 
Co., J, 8. Raworth, Ruston, Proctor, and Co., South-Eastern 
Railway Company, London, Chatham, and Dover Railway 
(Sykes), Midland Railway, Tangyes Limited. 

Medaille d’Or..—T. Bradford and Co. (2), Canada Iron 
Farness Company, Limited; Dr. Francis Elgar, F.R.S. 
(Fairfield Shipbuilding and Engineering Company collabora- 
teur); Furnival and Co., Gloucester Railway Company, 
Hardy Patent Pick Company (2), Horsfall Furnace Company, 
King’s Norton Metal Company, Lancashire and Yorkshire 
Railway Company, Parker and Co., Limited; Westing- 
house Brake Company. 








Tue Batt Go_D DrEepGER —We are requested to state that 
the address of Mr. Ball is no longer at 37, Lombard-street, but at 
Monte Rosa, London-road, St, Leonards-on-Sea, 

TRADE AND BusINEss ANNOUNCEMENTS.—We are informed that 
Messrs, Smith and Co., engineers, Nottingham, have appointed 
Messre. J, B. Guthrie and Sons, 96, Leadenhall-strect, their 
London agents. 

GLascow UNIVERSITY ENGINEERING Society,—The syllabus for 
the approaching cession of this Society promises well. Seven 
lectures and nine visits have been arranged. The latter will 
include inspection of s,s, Arabia and H.M.S, Benbow, at Greenock, 
on December 11th, and the annual dinner will be held on the follow- 
ing day. The president’s address was delivered by Professor 
Arch, Barr, 

ENGINEERING Society, Kiye’s CoLLece —A general meeting of 
the above society took place on Friday, the 22nd inst., when Mr. 
A. J. West read a paper on ‘‘Kurrachee Harbour.” The author 
first briefly described the harbour in its natural state, giving an 
account of the various artificial works that were constructed to 
render the port more suitable for large shipping. The erection of 
the Manora breakwater was next dealt with. The author dwelt 
at some length upon the plant employed on the work, special 
reference Ly beg to the concrete mixers, goliath crane and the 
block-setting Titan, The concluding remarks dealt with the cost 
of the work and the damages it sustained whilst being constructed. 
The paper was illustrated with lantern slides. The meeting then 
terminated with a hearty vote of thanks to Mr, West for his 
interesting paper. 

Evectric TRaMWAYs IN DuBLIN.—An inclusive contract has 
jast been given the British Thomson-Houston Company Limited, 
for the entire equipment with electric traction of that portion of 
the tramway system which is now worked by horses. Our ers 
will recollect that two sections of the tramway system in Dablin 
have already been equipped by this firm, the latest of which is 
that running from Annesley — out to Clontarf and Dolly- 
mount, the formal opening of which is to take place within the 
next fewdays, The other section referred to, viz., that from Balls- 
bridgs through Kingstown to Dalkey, has been running success- 
fally for some eighteen months, and additional machinery is at 
this time being installed in the Ballsbridge station. The new scheme 
now decided upon will be served from a L~ hregyred station, details 
of which are now being worked out, en the contract just 
closed by the Dublin United Tramways Company is.completed, 
Dublin will be in the —_— of wae the largest tramway 
systom operated electrically in the British Isles, covering, as it 
will, over 110 miles of track, on which will be operated over 200 





motor cars, 
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LETTERS TO THE EDITOR. 
(Oontinued from page 422.) 





ELEMENTS OF TRAIN RESISTANCE. 
sin,—Mr, L2aby has done well in bringing prominently into 


notice the fact that the only element of train resistance, which 
really vaties as the square of the velocity is the atmospheric. 
His formula, like all formu! which attempt to deal with aggregate 
resistances, is not, however, generally applicable. Take, for 
instance, the case of an engine hauling a long train of low-sided 
wagons with @ brake van at the end of them. Here the 
atmospheric resistance would be opposed to the greatest sectional 
area of the engine plus that portion of the sectional area of the 
brake van which is exposed above the top of the wagons, In like 
manner, if the wagons are of different heights or widths, the area 
of every part of the train expoeed to the resistance of the air must 
be considered. It will, therefore, be seeg that though Mr, Leahy’s 
formula would, so far as the atmospheric resistance is concerned, 
give fairly accurate results for passerger trains, it would be quite 
useless for goods or mineral traine. 

So involved is the whole question of train resistance, that it 
appears to me to be impossible to arrive at even a fairly accurate 
result, in any particular case, without dealing with each element 
of resistance separately, and carefully considering every condition 
which affects it. The apparently simple question of journal 
friction is one which has not yet been satisfactorily sclved, so 
far as railway vehicles are concerned, although much has been 
done of late years to upset the old and erroneous ideas of the laws 
of friction, It has been said 2 many enginemen that, ‘‘once on 
a swing,” a train of forty-five loaded coal wagons can be taken 
almost as easily along a level road as the same number of empties, 
and this statement is quite in accord with the conclusions drawn 
from the experiments of Mr, Tower and Professor Taurston. In 
estimating journal friction, therefore, we must take into con- 
sideration the area of the journal brasses and the load per unit 
ofarea. This is a very important point, for if, in determining the 
number of empty wagons a certain engine should haul, we assumed 
that the resistance per ton is the same for both loaded and empties, 
we should probably find that we had fixed on a load which our 
engine could not possibly take. In ascertaining the resistance due 
to curvature, I believe that it is not usual to take into account the 
behaviour of the middle wheels of six-wheeled vehicles and the 
driving wheels of all locomotives, be they six-wheeled or i 
These wheels are coned in the ordinary manner, but when going 
round curves, instead of binding on the outer rail, and thus facili- 
tating matters, they actually bind on the inner one, and very con- 
siderable friction is thus set up. This extra resistance might be 
reduced if the driving wheels of engines and the middle wheels of 
six-wheeled vehicles were turned cylindrical, and, although the 
rails are inclined inwards at the rate of 1 in 20, I do not think that 
any inconvenience would be experienced if this were done. a = 
friction might, I think, also be considerably modified. The 
practice of allowing rape the same clearance between the 
flanges and the rails for a wagon of about 10ft. wheel base as 
would be allowed for a locomotive of about 16ft. wheel base certainly 
seems illogical, and indeed, when riding in a goods brake van, and 
observing the sinuous motion of the wagons, one is inclined to 
think that much steadier running, and therefore diminished 
resistance, might be attained by increasing the standard width 
between tires from 4ft. 5gin. to 4ft. 5fin., and this could be done 
with safety in the case of all bogies as well as wagons, 

Most enginemen prefer to have the longest and heaviest vehicles 
near their engine, because, they say, the heavy wagons ‘‘ pull so 
hard” when near the brake van. I cannot see that this can pos- 
sibly be so on a straight road, and I will endeavour to show that, 
even on a curved road, the obliquity of the draw-bar pull cannot 
have a very material effect, Let us assume, for the sake of sim- 

licity, that the vehicles of a traia are all of the same weight, 
ength, and resistance, and let :— 

T = Tractive force ia pounds of engine in excess of that por- 
tion which is absorbed in overcoming the resistance of 
the engine itself. 

R = Resistance in pounds of each vehicle. 

6 = Sapplement of angle contained by any two vehicles, 

x = Number of vehicles whose resist is ov by the 
tractive force T, 

Now pull exerted on first Craw-bar = T ccs @, and since It is 
absorbed in each vehicle, the pull exerted on— 

Second draw-bar = (T cu3 @ — R) cos 6 = T cos? @ — Rew @; 
Third + = (T cos? 6 — R cos 6 — R) cos 0 = T cos* 6 





— R (cos? @ + cos 6); 
Fourth + = T cos +@ — R(cos*@ + cos? @ + cos 6); 
ath tk = T cos "6 — R (cos (* -1) @ + cos (* ~ 2 0 
+ « « COS* 8 + ccs @), 


Since we have assumed that the engine is just capable of pulling 
the » coaches, it is obvious that the pull on the rth draw-bar must 
jast equal the resistance :— 


“R= Teo" @ — R(cos™-10 + cos"-"@0+ ..,..44 +4 ccs 6) 
.. Teos™ @ = R(cos"~10 + cos"~70+.... + co30 +1) 
Tcos"@=R = one ¢ 

1 — cos @ 


1@= RK - Recs" 6 
R 

R + T (1 — cos 6) 
It will be readily seen that on a straight road @ = 0 and cos 6 = 1, 
and the geometrical progression would sum ‘‘n,” and our equation 
would therefore stand T = Ka. It will be found that in all cases 
6 is so small as to make cos @ so nearly approach unity that the 
obliquity of the draw-bar pull may for all practical purposes be 
neglected. For instance, a train of forty-five empty wagons is 
being hauled round a curve of 600ft. radius, the total resistance 
being 201b, per ton. It will be found from the above formula that 
a draw-bar pull of 5455 lb, is necessary, whereas, if we neglect 
obliquity, a pull of 5400 Ib, is necessary. The difference, 55 1b., is so 
small as to bs inappreciable ; nevertheless the length of a train and 
the position of the heaviest laden wagons are such important items 
in the eyes of most enginemen, that I venture to draw attention 
to the matter, in the hope of a correct explanation being forth- 
coming. Hy, Stimpson, 

Pontymoil, Pontypool, Oztober 25th. 


“. Teos"@ — T cos" + 


cas" 8 = 





THE FAILURE OF STEAM PIPES, 


Sin,—Replying to the question of Mr. Sydney Hollands, in 
which he asks whether an explosion valve similar to mine has not 
been in use in the Navy for a — of years. If such is the case, 
I shall be greatly surprised. Ido know that a non-return valve 
has been in use in the Navy for some years, whereby the rupture 
of a steam pipe is sup to be safeguarded against disaster ; 
but if the information correct as represented to me, no valve 
of the character of mine has been used. Whilst the Navy valve 
would close with a crash —- its seating, mine can scarcely be 
heard when acting. In the one case it is likely to produce 
disaster, and in the other a natural quiet closing. If Mr. Sydne 
Hollands would favour me with a sketch of the Navy valve, I shall 
gladly send him a sketch of mine. 

One matter he touches upon opeas out debatable ground. I 
am quite willing that he should do so, as I am of opinion that 
the action of heat upon the water in the boiler is not yet thoroughly 
understood, Ido not for one moment say that I understand 
better, or as well as he does; but taking the opinions expressed 
in connection with boiler explosions, I think he and others will 
agree that we have eomething to learn yet as to the great forces 
brought into being at the instant of release of steam and boiling 
water into the atmosphere, The sensible heat is a recognisable 


quantity, latent heat is assumptive; the one we gauge, and the 
other is calculated. 

The question of latent heat is important, as it represente— 
roughly—two-thirds of the whole heat applied to water in the 
process of vaporising it. Nothing is lost—question, where has it 
gone! It cannot have passed into the atmosphere, else the water 
would not be vaporised ; if in the water, it must be latent, because 
we do not use it; then if latent, it is still energy, but can only be 
utilised explosively in its relation to the conditions of an explo- 
sion, and not in connection with its use in a steam engine. A 
rapid re!ease of this bottled-up energy is capable of imparting to 
water a velocity of enormous magnitude, if it be permitted to 
carry with it a given weight of water, a blow is struck of intense 
force, much greater than that of the ultimate strength of the 
material, the said ultimate strength of material being considered 
in relation to the actual pressure per square inch of the thermal 
or readable evidenced heat, whilst the actual condition of the 
latent or unreadable heat is assumptive only, from the fact that a 
g:ven amount of heat has been put into the water bsyond that 
whicb is shown by either thermometer or pressure gauge. 

If these conditions are not accepted, then my valve will not 
work—but it does ; and as I am only capable of reasoning from 
effect to cause, I must leave other and weightier matter to be 
defined by others. JOHN Batey. 

Dablin, Ostober 26th. 





THE VENTILATION OF THE METROPOLITAN RAILWAY. 


Sik,—Io your issue of the 15th inst., which, owing to absence 
from home, I did not see until yesterday, I notice a report of a 
Board of Trade Committee appointed in the early of the year 
to take evidence and report on the ventilation of the Metropolitan 
Railway. You state that the inquiry was as complete as possible, 
but that with all this it seems extremely doubtful that any new 
information has been acquired. 

I am sorry that I was not aware of the appointment of the 
committee, as I should have certainly asked for an opportunity of 
offering evidence in favour of the substitution of liquid fuel for 
solid, as a means of a tunnel atmesphere as it has 
been improved in the Arlberg Tunnel of the Austrian State Rail- 
ways. A report of the Arlberg Tunnel experiments appears in the 
Organ fiir die Fortschritte des Hisenbahnwesens, 1897, page 72, and 
is summarised in the ‘‘ Minutes of Proceedings” of the Institution 
phe Engineers, vol. cxxix., page 445—issued August, 1897—as 
follows :— 

‘*The Arlberg Tunnel, 64 miles in length, has no ventilating 
shafts; the rmoke and gases ascend the tunnel ard find an exit at 
the east end, which is 288ft. above the western entrance. With 
an easterly wind there is Beg ors no -ventilation, and its atmo- 
spheric condition such that both the staff and the traffic are 
seriously inconvenienced, the signals at times becoming quite 
invisible. The authorities co’ usntly determined to try tho 
Holden system of firiog with liquid fuel. The papers describe the 
simple and inexpensive addition necessary on an ordinary loco- 
motive, Two orifices are made into the fire-box near the door; 
through these the distributors are ray! ny connect them with 
an oil tank of 264 gallons capacity on the tender. By means of 
other pipes and taps a combination of oil, air, and steam is forced 
in the form of fine spray over the fire in the fire-box; this can be 
regulated by the driver at any moment, so that he can fire with 
eoal or oil at pleasure. ‘Tables of experiments on the atmospheric 
condition of the tunnel at various times, under all conditions and 
with different firing material, are given, together with the careful 
chemical analysis in each instance, 

‘The results proved conclusively that the improvement in the 
atmosphere of the tunnel, produced by the use of liquid firing 
material, was such as to render it perfectly healthy and free from 
deleterious gases. The oil firing, moreover, was found ch 





is hardly to the point, as the engines after all are only in proportion 
to the weight of trains hauled. 

The fact is, that close em | of goods trains has never yet 
been seriously tried in the United Kingdom with the intention of 
succeeding. The whole weight of inflaence of owners of private 

ns would be directed to frustrate so excellent a reform. In 
Iadia all goods trains, on railways owned or worked by the State, 
are now close-coupled. Oa the 5ft. 6in. gauge they have the 
double buffer and screw-coupling system ; and there is but little 
difficulty about starting, me that solely due to the use of tadly- 
designed draw-springs, lacking snuffic’ent flexibility and range. 
With long-range flexible springs there would be no cowplaint. 
On the metre-gauge roads central fi2xible buffers and screw 
couplinge—W. R. 8. Jones’s system—are used. Here the draw 
rings employed have lots of range and flexibility, so that no 
ifficulty is met in starting the heaviest trains, which are of identi- 
cally the same se as given in the above quoted letter for 
British trains, namely, 500 to 600 long tons. Ye% these trains are 
started and worked on the level by six coupled engines of 14in. 
cylinder by 20in. stroke by 42in. wheel, with 1401b. to 150 lb. 
boiler pressure. : DicNa SEQUAMUR, 
Insein, Burma, September 11th. 





THE VICTORIA AND ALBERT. 


Sin,—Allow me to correct a slight error which has crept into 
your article. The machinery of the Victoria and Albert was not 
fixed on board tiil the winter of 1842, Her Majesty went North 
in Septenrber of that year in a sailing yacht, towed by a Govern- 
ment tug, but returned, as you say, in the Trident for the reason 
youname. The Victoria and Albert was still in the hands of the 
contractors in the summer of 1843, HENRY WARRINER, 

October 25th. 








Rancoon Exectric LichTinc.—For the past year the munici- 
pality of Rangoon, Barmab, have had under consideration the 
report of their engineer, Mr. J. Stirrat, u the advisability of 
undertaking the supply of electricity within the city. In August 
last the sub-committee reported on the whole subject to the 
Council, and made the following recommendation :—‘* That a fall 
statement of particulars of the electric lighting required be sent 
through the municipal agents, for the purpose cf obtaining a 
report and an estimate from an electrical expert on a scheme for 
electrical lighting for Rangoon, alternative estimates to be given 
for including and omitting the lighting of 30ft. streets. The fee 
to be paid to be limited to £50, and the consultant to be Mr. 
Robert Hammond, or failing him Mr. Shoolbred, or failing Mr. 
Hammond or Mr. Shoolbred, Dr. Hopkinson.” This recommenda- 
tion the Council adopted, and we understand that Mr. Robert 
Hammond has accepted the appointment as consulting engineer 
to make a preliminary report upon the scheme. As soon as this 
report is submitted, the municipality will at once proceed with 
the establishment of the necessary works. 


THe STRIKE AND LocKk-oUtT.—Oze of the Tees shipbuilding firms 
has forwarded us copy of a letter which they have received from 
Scandinavian shipowners, and which reads as follows :—“* We thank 
you for your esteemed favour of the 12th inst., contents of which 
we note, and we should be happy if we could secure you the order 
in question. Tae specification and plan are now being printed, 
and will be sent you in a few days’ time ; but we very much fear 
that, unless you can give delivery in April-May, our friends will 
not be able to pass you the order, and probably it will then go to 
German shipbuilders, who are more reliable, in consequence of not 
being so completely in the hands of the workmen as the English 





than either coal or coke, and so favourable were the results that 
the directors of the Austrian State Railways determined to have 
twenty-five heavy goods and twelve passenger locomotives fitted 
up with this arrangement, so that all locomotives passing through 
this tunnel should use oil firing. 

‘‘The paper is illustrated, and accompanied by tables of the 
results of experiments.” JAMES HOLDEN, 

London, O2tober 21st, 





THE STRIKE AND LOCK-OUT. 


Sin,—I am sorry to have given offence to your correspondent, 
Mr. J. Parker, by telling him to be true to his convictions by 
joining one of the unions. In his letter of October 4th he said 
that persons who opposed the unions must be blind not to be 
able to see the necessity of trades unions in our midst. Now it 
is impossible for the trades societies to benefit their own members 
without improving the position of the non-society men that work 
at the trade. J. Parker admits this, only he says there is some 
other and better way, namely, the attainment of an enlightened 
conscience and a purer life, Bat we are confronted with the fact 
that there is a lack of the educated conscience and a spotless life. 
When I said, be a man in my last note, I meant ba a practical 
man, He agrees that the society is a necessary institution, yet 
he remains outside because he sees imperfections in some of the 
members. I see imperfections, but that is no reason why we 
should not join, any more than we should stay away from church 
because we should meet hypocrites there. As regards ill-treat- 
ment of non-society men, if J. Parker went into a shop where 
there are no union men, and started to work for 3s. or 4s, less 
than was paid to the other men, he would find it pretty warm. 
I am not so foolish as to think that trades unionists any more 
than non-unionists have the poly of good or education ; but 
there is no doubt that trades unions have been the means of 
obtaining and maintaining the social well-being cf the work- 
people of England. ONE OF THE RANK AND FILE, 

Manchester, October 25th. 








BELTS RUNNING OUT OF TRUTH. 


Sir,—Some weeks since, after erecting some new shafting and 
pulleys, it was found that though the shafting appeared to be 
perfectly lined, some of the belts would not run true, but always 
took up a position at one side of the pulley, which was fiat. 
After trying various expedients, the idea presented itself of 
wrapping a piece of string tightly round the face of the pulley. 
This was done, two turns of coarse whipcord being tightly bound 
round the periphery of a 10in. pulley with 5in. face. The result 
was absolutely satisfactory, the belt immediately running perfectly 
truly on the centre of the pulley face. 

Not only this, but by pressing anything hard against the string 
whilst the pulley was in motion, and thus causing the string to take 
up a new — on the pulley, it was found that the belt imme- 
diately followed the string, in such a manner as to keep the centre 
of the breadth of the belt in contact with the string. As belts are 
sometimes troublesome, this plan may be useful to some of your 
readers ; and as I have never sean a description of it, I beg to 
hand it to you for what it is worth, Joun 8, V. BickrorD. 
Camborne, October 23rd, 





RAILWAY COUPLINGS, 


Sirn,—Adverting to correspondence ending with ‘“W. M. A.’s” 
letter in your issue of May 21st last, and — editorial note thereon, 
may I bs permitted to unhesitatingly call in question your assertion 
that ‘‘slack is absolutely essential to the hauling of heavy trains, 
which the locomotive could not start unless it could pick it up, so to 
speak, wagon by wagon.” This is, I know, one of the supersti- 

ions 0 dear to the heart of the hide-bound British railway man. 
American practice, of course, demolishes it, as hinted by ‘‘W. M. A.” 





And your remark about the superior strength of American engines 





P sare. It is indeed most annoying that so much trouble 
is always brewing in England by the union officials ; and if the men 
only knew what trade they are sending away to foreign countries, 
they would not act as they are doing. English workmanship is 
very much desired by Scandinavian owners; but people on this 
side are becoming disgusted with all the latour disputes in England, 
and the uncertainty and the troubles caused in consequence.” As 
they say, this means breaking connections. Possibly when the 
Scandinavians get into the German yards, they may elect to stay 
there ; and their preference for Eaglish workmanship probably will 
disappear. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fieet engineers: William T. 
Allen, to the Eclipse, and George Aborn to the Neptune, to date 
October 19th ; William 8. Stribling, to the Doris, to date Novem- 
ber 18th. Staff engineers: Albert E. L. Westaway, to the Flora, 
undated ; W. H. Grant, to the Edgar, to date October 21st ; Henry 
H. Meadus, tothe Venus, todate November 9th. Chief engineers: 
Henry L. Manning, to the Archer, to date October 21st ; William 
G. Mogg, to the Sirius, todate November 9th ; Walter K. Williams, 
to the Fearless, undated. Engineers: Percival R. T. Brown, to 
the Peacock, on her ek: Charles J. Gregg, to the 
Archer, and John W. Ham, to the Fame, to date October 21st ; 
William M. Whayman, to the Linnet, undated ; Charles E. Shorey, 
to the Spanker, to date October 19th ; George P. Webster, to the 
Gleaner, John T. H. Ward, to the Boxer, Francis J. Sutton, to 
the Venus, James H. Barber, to the Ringdove, and Herbert J. 
Little, to the Melampus, to date November 9th; Walter E. 
Townsend, to the Doris, to date November 18th ; George Pascoe 
to the Hebe, undated. Assistant engineers: Archibald H. 
Carlisle, to the Edgar, to date October 21st ; Frank Guyer, to the 
Sirius, Frederick C. Haste (temporary) to the Benbow, Frank S. 
Cox, to the Fearless, Walter W. Bills, to the Medusa, Frank R, 
Goodwin (temporary) to the Leda, and Frederick M. Hall (pro- 
bationary) to the Venus, to date November 9th; Harold G, T. 
Howes (probationary) and Ernest J, Mowlam to the Doris, and 
Arthur J. Mackean, to the Magnificent, to date November 18th. 
Probationary assistant engineer: Edgar W. Riley, to the Cen- 
turion, to date October 2ist. Assistant paymaster: George P. 
Wilcon, to the Vivid, for R.N. Barracks, to date October 18th. 





A Larcg Fioatine Dock.—We had occasion a short time back 
to remark on the very remarkable building feat attained by the 
firm of Messrs, C. S. Swan and Hunter, of Wallsend, in the con- 
struction of the large Havannah floating graving dock for the 
Spanish Government, and we are pleased to learn that this firm 
is again to be called on to distinguish itself, and indeed break 
its own previous record—an order having been placed with it b 
the “Valean ” Shipbuilding Company, of Stettin, for a still 
larger floating dock. Like the Havannah one, this is also to be 
built from the plans and under the advice of Messrs, Clark and 
Standfield, of 11, Victoria-street, the inventors and patentees, 
whose name is so well known in connection with modern floating 
docks. The present dock, however, is to be of greater lifting 

wer and larger dimensions than the Havannah one, its length 
| oa no less than 510ft., with an 82ft. width of entrance, 24ft. 
over cill, and a normal lifting power of 11,000 tons. When it 
is remembered that, unlike graving docks, a floating dock can 
take a vessel considerably longer itself, it will be seen that 
this dock will be capable of dealing with almost all the large 
liners ranning on the chief mail routes ; and as, moreover, it has 
been arranged to work in connection with the existing pontoons 
already possessed by the Vulcan Company, it will, as a matter 
of fact, be able to deal with any merchantman or liner at 

resent afloat or under construction. It is to be ready to dock 
its first ship in July next, that is to say, but a little more than 
eight months from the date of placing the order ; and this fact 
alone, independent of the fact that the contract price is said to 
be well under £100,000, should be of interest to our own port and 
harbour authorities, who hardly as yet seem to have given floating 
docks of large size the attention they deserve, 
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CONTRACT OPEN—OPEN-SIDED GOODS 
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CONTRACT OPEN—WAGON FRAMES. 


Tuer chairman and directors of the East Indian Railway 
Company invite tenders for the construction, supply, and 
delivery, at one or more ports named, of twenty under-frames 
and under-frame steel and ironwork for open-sided goods 
wagons 19f¢. 3in. long; 250 under-frames and under-framesteel 
and ironwork for covered goods ons 19ft. Sin. long; fif 
under-frames and under-frame and body steel and ironwor 
for open-sided goods wagons 19ft. 3in. long. The illustrations 
are of the fifty open-sided goods ons. The East Indian 
Railway Company reserves to itself the right to increase the 
order for under-frames, &c., for covered goods wagons from 
250 to 350 at any time within six months from the date of 
acceptance of the tender, and at the schedule rate quoted 
therein. 

All fastenings, bolts and nuts, washers and rivets, are to be 
supplied in quantities sufficient for securing the ironwork 
and fittings to the bodies and under-frames, and for putting 
all the work together in India, with an allowance of 10 per 
cent. extra for waste. The contract does not include wheels 
and axles, axle-boxes, bearing springs, draw and buffer springs. 
The contract does not include the brake block, brake lever, 
brake spindle, thrust rod, screw coupling, ticket racks, sus- 


Wagon Buffer. 


Half Section. 


Cast Steal 
Pe econ 


The channel, H, angle bars, and plates are to be of steel. 
The steel must be capable of being bent double on itself when 


cold, round a bar the diameter of which is equal to the test | 


piece, without showing any signs of fracture. ll rivets 


closed by machinery are to be of mild steel, but when riveted | 


by hand they are to.be of iron. The name of the maker from 


whom it is proposed to obtain any of the materials that may | 
be sublet is to be submitted to the consulting engineer before | 


the work is commenced. The intention of the contract is 
that every piece of steel or iron shall be made with such 
accuracy that any piece may be used, without dressing of 
any kind, in the place for which it is designed in any of the 
= icles, To ensure this every piece must be made to tem- 
ate. 
. The contractor will not be paid for any excess of weight 
due to the iron or steel having been rolled or forged thicker 
than that specified; but should the weights fall below an 
estimate made from the contract dimensions, either a deduc- 
tion will be made from the contract amount equivalent to 
the deficiency, or the work will be rejected, at 
the company. After the work has been inspected and 
approved, five copies of the priced invoice, which must be 


made out in detail, and not in lump cums, are to be sent by | 


the contractor to the secretary to the company, and one copy 
to the consulting engi- 
neer, in order that the 
necessary certificate 
may be sent to the 
board for payment of 
such sums as may be 
due. Contractor to 
state when the pattern 
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wagon will be ready for 
inspection, and at what 
rate he will complete 
the rest. 
tor to take the entire 
responsibility of the 
sufficiency of the pack- 
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work being delivered 
uninjured in India. 
The consulting engi- 
neer may make such 
alterations in the work 
during its progress as 
he ks necessary, 
and he shall determine 
whether they add to or 
reduce the cost; he 
shall also determine the 
amount that shall be 
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The contrac- | 


&c.,” are to be sent not later than one o’clock on Wednesday, 
the 3rd November, addressed to Mr. A. P. Dunstan, secretary, 
East Indian Railway Company, Nicholas-lane, Lombard. 
| street, London, E.C. 








ROMAN BRICKS FOUND IN EXCAVATIONS AT 
- BA 


Apropos of a recent visit of his Royal Highness the 
Duke of Cambridge, to the old city of Bath, we have 
engraved a sketch of some bricks which were found a year or 
two since in making excavations amongst the ruins of the 
baths of Acque solis beneath the streets of the “ Queen of 
the West.” One or two of these bricks are still perfect, and 
there is a large number of pieces, preserved locally, as also 
blocks of brickwork showing how they were employed. 

The roofs of the dressipg-rooms were covered in some 
instances with flat arches of brick, and as these would have 
fallen in by their own weight if constructed in the ordinary 
manner with solid bricks, hollow voissoirs were moulded 
with a semi-cylindrical projection on one side and a 
semi-cylindrical cavity to correspond on the other. The 





ROMAN BRICKS EXCAVATED 
AT BATH 


ing, &c., to ensure the | 


bricks were made slightly wedge-shaped, so as to fit in the 
most accurate manner, and were finished off sharply and well, 
| but were apparently of ordinary clay fire burnt. We were 
| told by the attendant at the Roman baths that a well- 
| known London tile maker, who visited the baths previously 
| to the occasion of our going there, had taken a sketch and 
| the dimensions of one of these bricks, with a view of patenting 
| the same for use in this country. If we turn up these bricks, 
| we find, of course, an oblong aperture in the side of each. 
| Possibly the row of bricks at the outer surface of the arch 
| was solid, 








on that accownt added | 


to or deducted from the | 


amount due to contrac- 


pender hooks, and rod fastener for the covered goods wagons. 
No woodwork is required to be sent to India. The whole of 


the materials used are to be of the best quality, subject to | 


the approval of the consulting engineer. Basic steel is on no 
account to be used. No iron or steel of foreign manufacture 


is to be used. The iron and steel to be well and cleanly | 


rolled, and free from scales, &c. 


Tests. 
ues Percentage 
equare inch, of elongation 
Yorkshire Iron— Tuns. int 
Bars and rods lin. square in sectional area, 
EN oo ee oe ge ee ae oe £3 26 
Bars and rods above lin. and not exceeding 
ee ae ee eet ae 22 24 
Bars and rods above 4in. and not exceeding 
ee ee ee ea ee 22 22 
Bars and rods above 8in. in sectional area 21 21 
ND. es eet ak ce oO: aa Keke 24 to 22 
Steel— 
Channel, angle, H and T bars and plates’.. £8 to 31 20 
RTO es Vas” oa.) ok) ob et Cokes! Qa ae 52 
Spring shackle pins .. = = 42 20 
reaking at 
Cast Iron— weight Deflec‘ion. 
Bars 3ft. 6in. long, 2in. by lin., placed edge- 
ways on bearings 3ft. apart .. .. .. 30cwt. *8in. 


tor. No work shall be considered ready for delivery until the 
consulting engineer shall have given his written certificate of 
approval; but if within thirty days after coming into the pos- 
session of the company’s storekeeper in India, any deficiency 
shall be discovered, or any defect found, the cost of replacing 
them in India, according to the valuation to be made by the 
company, shall be reimbursed to the company by contractor, 
notwithstanding any certificate or approval which may have 
| been given. 
| Any work not delivered to time specified is liable to a 
deduction of 3 per cent. on the contract price. The contractor 
shall be liable to the company for all costs of inspection which 
may be incurred after the expiration of the period allowed 
for completion of contract, except in the case of contractor 
being delayed by alteration of the design. 

Contractor, if required, must furnish the names of two 
substantial sureties. The tender must be filled up with a 
lump sum for the whole of the work required, and this lump 

| sum shall be the maximum sum paid to the contractor. The 
schedule for prices shall also be filled up with the respective 
prices per ton or otherwise, as the case may be. Tenders are 


| to in the a 


| services ren 


Tue INSTITUTION OF JUNIOR ENGINEERS.—The annual general 
| meeting of this Institution was held on Friday, 22nd October, at 
| the Westminster Palace Hotel, Mr. H. B. Vorley, chairman of the 
Council, presiding. After the usual preliminary business, the 


Council’s report was read by the secretary, Mr. W. T. Dann. It 
contained a very satisfactory record of the proceedings of the 
society during the past year. Sixty-eight new members been 


elected, and after allowing for removals of names from the register, 
the total —— at the present time was 480. Seven meetings 
for the reading and discussion of papers had been held, eleven 
visits to engineering works in the London district had been made, 
and numerous other works had been seen during the summer 
meeting in the North of Ireland. The Institution Premium had been 
awarded to Mr. W. R. Becton, for his paper on ‘‘The Protection 
of Buildings, &c., from Fire,” The ee address to the 
Queen, the conversazione, anniversary dinner, office fund, finan- 
cial position, and Sanitary Co: were other matters referred 

rt, and an —— ive allusion was made to the 
ered by Mr. H. Kempster, now from the 
post of honorary librarian, which he ably filled for the past two 
years, It was annonn that Sir . Binnie, the retiring 
president, would be succeeded by Mr, John A. F, Aspinall, chief 
mechanical engineer to the Lancashire and Yorkshire way, 
and that the election of officers had resulted as follows: Chairman, 





made by filling up the form bound up with the specification, 
and is not to be detached therefrom. A fea of one guiresa is | 
| charged for specification. Tenders, marked ‘“‘ Under-frames, | 





Mr. H. B, Vorley; vice-chairman, Mr. Basil A. Joy; honorar, 
librarian, Mr. J. N. Boot; honorary auditors. Mec. . i. 
de Ritter and P. Marshall; membors of Council, Mesere, Walter J. 
Haunt, A. Marsh: 


all, R. Marshall, and L. H, Rugg. 
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ANALYSIS OF SPEED TRIALS OF SHIPS.* 
(By Witt1aM Georce WaLKkgR, M, Inst, M.E., A,M.I.C.E.). 
Onty about 50 per cent, to the indicated horse -power of the 
engines of a ship is absorbed in actually propelling the vessel, the 
other half being wasted in the friction of the machinery, and the 

° lier, It is important that the 


istance and slip of the 
a f carefully analysed, not only to 


soot trials of a ship sh 
obtain the —_ economic performance of the ship, but also to 
e 


ascertain where the defects are. It is not the author’s intention 
to discuss the manner of carrying out progressive 8 trials of 
is by far the 


a ship ; suffice Seay See in steam tri 
most important element, and all the other measurements become 
useless unless they can be accurately associated with the speed to 


Dial. 


Seale for LH.P 





Speed, miles per hour. 


which they refer, The indicated horse-power developed by the 
engines may be divided into the following five constituent parts :— 
(1) The power to overcome the friction of the anloaded engine. 
(2) The power to overcome the friction due to worklng load. (3) 
'The power to overcome the skin friction of the screw blades. (4) 
The power expended in the slip of the screw. (5) The power 
necessary for the propulsion of the vessel. 

The power necessary for the propulsion of the vessel can be sub- 
divided into two parts. (a) The power required to overcome the 


Dia 2. 


Ratios 


Initial I 


Speed, 7 Knots. Speed, miles per hour 


skin friction of the ship ; (6) the power due to the formation of 
waves. The author having carried out a series of progressive 
speed trials on a river steamer about 60ft. long, will employ the 
results to illustrate the method of analysis. 

The engines were compound, of the ordinary marine pattern. 
For convenience the mean pressure of the compound engine was 
referred to the high-pressure cylinder. The effectual mean pres- 
sure P is therefore 
the actual mean 
—— P in the 

igh-pressure cyl- 
inder, together 
with the mean 
pressure in the 
low-pressure mul- 
tiplied by the ratio 
of their capacity. 
The net Aaya 
power appli to 
the shaft is ob- 
tained by deduct- 
ing from ,the total 
indicated horse-power the power necessary to overcome the friction 
of the engine. The steam pressure n to overcome the 
friction of the @ was equal to about 9 lb. per square inch, 
and was practically constant at all 

The friction due to working load was taken at 74 per cent. of 
the net power, and the blade friction at 45 1b. per square foot of 
blade surface, when moving in its helical path at a velocity of 10ft. 
per second, and for other speeds in the ratio of the square of those 
speeds to the square of 
10. Ifthe first three 
quantities, namely, initial 
friction, friction due to 
load, and skin friction of 
propeller, are sub 
from the total indicated 
horse-power, there remains 
& quantity the sum of 
power spent in the action 
and reaction of the pro- 
peller. From this remain- 
der was subtracted th 
slip, and the final remain- 
der was the power re- 
quired to propel the vessel. 
This fini wer, divided by the net power, is a measure of the 
efficiency of the screw. 

Taking the result seven miles-an hour, which was about the 
usual speed of the vessel, the percentage of the power of the 
elements of total indicated horse-power is as follows :— 


Ora 3. 
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Mean Pressure- Pounds. 
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Revolutions per Minute. 


Dia 4. 





Speed, Miles per hour. 


Initial friction .. = 15 per cent. of indicated horse-power 
Friction of load =66 4 ” ” 
Friction of screw = 84 ~ a 
Slip of screw = 2 wy ” ” 
Propulsion Hi =- 50 ” ” ” 
Skin of slip oe oo gb ” ” 
Wave formation = ” ” 


The pene to overcome the friction of engine include duty of air 
and feed og 2 
The initial friction of the unloaded engine is best obtained by 
plotting mean and revolutions as’ shown in the di 
on either side of the origin and sweeping a fair curve through the 
spots. It is difficult to run a vessel at a very low speed and at the 
same time obtain horse-power to correspond accurately with the 
speed, It is therefore more convenient in case of very low speed 
to obtain mean pressure and revolutions only and find correspond- 
ing speed from curve of revolutions and speed. Diagram 1 shows 
the results plotted. Disgram 2 shows ratios of the powers. It 
will be noticed that the power spent in wave resistance increases 
with the speed. The doub element in the analysis is the 
friction due to working load. A more direct method would be to 
obtain friction by brake, a method almost impossible in case of a 
large engine ; any errors will, however, come out a very per- 
centage of the total power, and even if errors do exist, the general 
shape of the efficiency curve of the propeller will hardly suffer, 
and will prove of great value, The general shape of the efficien 
curve is almost the same for all screws, from zero at zero oy it 
i ind afterwards falls off 


rises to a maximum at a » aD 
aith further increase in speed. In the experiments described in 
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the paper, of course only a portion of the curve was actually 
obtained 


The diagram Fig. 3 shows the probable completed curve. The 
an, therefore, is to design a screw so that its maximum 
efficiency occurs at the working speed of the veesel. Whether a 
screw was a bad one or a good one, the efficiency curve plotted 
from a series of trials on the vessel for which it was intended would 
enable the screw to be so modified as to have its maximum 
efficiency at the designed w speed of vessel. At most it 


would be requisite to make only two propellers ; the first as an 
experimental one, which — even happen to turn out the best 
or if not, a modified in accordance with the results obained 


from the trial of the first. 

It will be seen that the screw, in the case of 
in the present paper is a bad one, in as 
efficiency occu: ata speed very much 
of the vessel, Its maximum effi 
about three miles P hour and only 
per hour, From these results it has 
peller suitable for the working spee 
miles perhour, - 


steamer cited 


Qa 
° 
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AUSTRALIAN NOTES. 


Mr. MEPHAN Fercuson, of Melbourne and Sydney, has secured 
the order from the South Australian Government for the supply of 
about 2400 tons of steel water pipes, ranging from 15in. to 26in. 
diameter, for the sum of £34,000. The pipes are made of two 
steel plates bent into half-rounds, the joints being closed up by 
rolling, and without the use of rivets. A comparative return of 
the revenue for the years ending June, 1896 and 1897, of West 
Australia, is given below, and shows the progress of that Colony. 


Year ending Year ending 
30th June, 96. 80th June, 97. 
Customs .. .. -- 780,901 .. .. 1,087,257 
Harbour dues .. 11,728 .. 15,976 
(SS a pete 151,578 o 185,125 
Mining - 185,168 .. 212,407 
MN ee ea) ka ‘ee. oo! ba 827 .. 2,697 
ae ee ee ee 15,516 .. 22,659 
Postages, &c. .. «é 68,802 .. 100,434 
a ones iu ai Gee os ee a : 
OS eee 83,330 81: 

Fines of court... .. .. « 12,521 . 21,779 
Fees of public offices .. .. 9,765 15,208 
ae a ae 934,825 
TEs «6s ce 0s @ 2,000 22 os 4,820 
, eee 29,999 . ° 21,455 
Stamps on a 74,968 
Wharfage <n 2981 
Special 5,182 . 10,242 

Total .. «» 1,858,604 .. .. 2,842,751 


The report of the Under-Secretary for Pablic Works and Com- 
missioner for Roads, New South Wales, for the year ending 30th 


June, 1896, has just been laid on the table of the Legislative | P 


Assembly. The length of time that elapses before the’ reports of 
this de ent are published takes away the interest that would 
otherwise attach to them ; in this case a period of fourteen months 
has taken place. The gross expenditure for the year amounted to 
£1,772 485, of which sum £757,461 was obtained from loan funds, 
the balance being from consolidated revenue. The expenditure 
was distributed as under :— 













disastrous drought, has been given to stock owners, ‘“‘ Starvi 
stock” rates were Awl nome gr have — daring BE sm 


pelts ty Se ee ere ee could be 
removed, at a reduction of 50 per cent. on the ordinary stock 
rates, from the drought-stricken districts to districts where 


feed and water could bs obtained. A reduction of 25 per cent. 
was also provided in cases of starving stock sent to -down 
establishments, and a similar reduction was made in the ht of 
fodder for starving stock. A number of reductions have revently 
been notified, the most important being a considerable reduction 
in the wool rates, amounting to an estimated value of £18,500 per 
annom. A reduction in passenger fares has been made, in the 
suburban districts of Sydney and Newcastle. The result of the 
alterations in fares and rates—exclusive of the temporary as 
stock rates—will, it is estimated, represent a reduction of £30, 

rannom, With to the outlying lines, out of a total of 

8 lines representing 1257 miles, the loes, including interest, was 

£357,006 for the year ending 31st December, 1896. 

The following statements show summaries of the principal results 
of {the working of the railways and tramways for the year and 
corresponding period for 1896 :— ‘ 


Railways, 
Yearending Year ending 





June, 1897. June, 1896. 
Total spent in construction and equipment £ 37,369,205 .. 36,852,194 
Total per mileopen .. .. .. «2 « & 14,157 14,559 
Total miles open for traffic .. .. «. « 2,639: 2,531 
Average miles open for the year ee 2,5753 2,581, 
bry revenue <6. em a). oc £ 8,014,742 be 
orking expenses .. £ 1,601,218 ‘ 
et : OP fc en Se ne ee ce, ve © OE 1,268,529 
Percentege working expenses to revenue .. 53°11 55 
Earnings per average mileopen .. .. £ 1,171 1,114 
Working expenses per average mile open £ 622 613 
Net return per average mile open... .. £ 549 501 
Gross earnings train mile .. .. 7s. 5d. oe: Th G 
bape expenses per train mile .. 8s. lijd. .. 43. 0: 
Net profit per train mile .. .. .. .. «. . Sid. .. Ss. & 
Percentage of net earnings to capital invested £3 15s. 1ld. .. £3 88. 10d. 
Number of passenger journeys + oe e+ 22,672,924 .. 21,005,048 
tommage 4. 2. «. os cc co ce 4,875,584 8,778,781 
Live stock tonnage 191,457 .. 174,844 
Train mileage... .. . os a ae gp Oe a ae 
Tramuays—All Lines. 
Yearending Year ending 
une, 1897. June, 1896. 
Total spent on construction andcquipment £ 1,452,670 .. 1,434,896 
Total cost permileopen .. .. .. « & 23,24 23,528 
Total mileage open for traffic .. .. .. «. 62} 61 
Grouse revemue.. .. ao «+ cc so co & 695 289,181 
Working expenses .. .. «. » £ 248,881 236,288 
PEs. 0c cc 00-05 ce oe 00 - & 57,814 52,898 
Percentege working expenses to revenue .. 81°15 81°71 
Earnings per average mile sow ae 4,98 4,740 
Working expenses per average mile .. £ 4,047 38,878 
Gross earnings per trainmile .. .. .. -. 4s. 1ljd. 2s.-1}d. 
Working expenses pertrainmile .. .. .. 1s. 7}d. 1s. 83d. 
Net profit per train mile .. .. .. .. « 43d. ai 44d, 
ercentage net profit to capital invested .. £3 19s. 9d... £3 138. 9d. 
Number of p ger fares collected .. 72,348,812 68,109,264 
Tram mileage... . «.. «. 3,088,168 2,736,260 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 











So « Pumpi ine tests.—A triple- i rtical inverted 
ping engine tests, ple-expansion vertical inve 
po seta ere lh a 7 aoe iss ' } pumping engine of 30,000,000 gallons capacity has recently been 
Tramway construction .. ean ol Cae SS added to the pumping plant at Buffalo, and showed a duty of 
Harbours and rivers .. .. .. « «- 246,50210 2 152,041,166 foot-pounds per 100 Ib. of steam on the official test. 
Dredge service .. .. +. +. «+ + a» 108,48415 8 It is of the ‘onl aa fly-wheel type. The steam cylinders are 
Li l,m: hh 37in., 63in., and 94in, diameter Pa BE i two 5in. pi -rods, 
Government architect .. .. .. .. .. 207,181 1 1 aa the tines lind ? 4Sin, diamet havi 
and bridges .. .. .. .. «. eo» 776,400 7 9 ey ae, ee ees ving & 
Guatinten o-oo as de A <a See stroke of 5ft. The cut-off is adjustable and a jet condenser is 
Post-office resumptions.. .. .. «+ os 485 18 8 used. The official test for twelve hours showed the following 
Resumption of land for construction of results :— 
ET an. 6a: xt om tee an cae 805 5 8 D steam consumed per hour we ae ana oe 14,605 Ib. 
orse-power develo, “pressure c er 286 °02- . 
WE.” Gots: .. 1,772,485 12 6 had rg ee i am ae — 
Tramway construction.—The proposed electric tramway from Fe ze », low-pressure cylinder .. 496 -82-H.P. 
Circular Quay along George-street to the Redfern railway station, ” ” 1» Whole engine ~ .. .. -. 1185°50-H.P. 
and also along Harn’s-street, Pyrmont, making a total | aaa ~~ Sygligaliecaliateeeiiien a a 
six miles forty chains of single line, would, it was expected, be ” a. = a ee 2"2 1b. 
ready for opening early next year. It was confidently anticipated | average vacuum in con rs So ee 2 ee 
that it would be the first step towards the alteration of the whole | Revolutions per minute .. .. .. -. 22-2 s+ «+ 20°77 
system of tramway traction in the city from steam to mre Mean effective p in high-p cylinder.. .. 58°4Ib. 
‘ a apt pwemgieel yy walls at the ae the} » ” ” - eacamen Seas oo one aa _ 
weed River m exte to a total length of 25,940ft., on | .» ” ” - mahi ‘4 Ib. 
the Richmond River the northern breakwater had been extended | D*Y steam per indicated horse-power per hour  .. 13°00 
a further distance of 452ft., and the southern breakwater 663ft. (exclusive of ‘steam for jackets and reheaters) .. 10°70 Ib. 
These breakwaters had now a total le: of 2130ft. and 5352ft. | Per cent. of steam condensed in jackets and reheaters 13-7 per cent. 
respectively, and it was calculated that it = take some prin Heat : ~ dicated horse-power per hour men Be. th. Cag 
six years longer before the scheme for the vement e — water 2. 2-0. es ne oe <0 cag. Fe 
po Ean psy. se Tracer by Sir John Coode, could be finally com- | 7°tal head pumped against, 169°19ft., equal to - 867145 Ib. 
leted. The south i wall at the entrance of the 08 pA based on 1000 Ib. of dry steam 152,041,166 foot-pounds 
iver had been extended 1100ft., which made it practically com- ss y9-«-01'1,000,000 heat units. .. .. 135,403,745 ,, 
plete. The total length of the wall is 12,177ft., and the improve- in twenty-four hours at average piston 
few ne ——- of a — from its sm a ene 207 67ft. per minute .. .. .. .. .. 38,261,720 gals. 
m beyond ex ons, e ger, Nambucca, | Reservo its 
Macleay, Hastings, and Manning Rivers had all been the subjects of sea eeure of 2 orreguistor = .. z = . > Fah. 
improvement works, The equipment of the naval station at} qotalhead, 134-6ft, equal to |. 1. 1. 2. 1. 7. B8°84Ib 
Garden Island (Sydney) was now apprcaching completion. During} Duty based on 1000 Ib. of dry steam .. .. 147,209,362 foot-pounds 
the year there were erected a dressing shed, coal stores, and other | Horse-power puted P indicated by 
8 buildings at a cost of £4477 16s, 8d. The total expenditure i ‘orce main and — — gauges .. .. «. - —EP 
e-power a! eS “1-5. 
on the station up to June 30th, 1896, was £300,462 11s, 7d. P aa ~ _ oe - 5-05 pet ents 


Roads and repairs of bridges.—The total roads mileage under the 
direct or indirect charge of the department had grown at the end 
of the year to 38,951 miles 76 chains. The average number cf 
men employed by the roads branch during the year was 9876, 

Sewerage eyo Rae the year there had been an 
expenditure of £132,816 3s, 9d. in connection with the sewerage 
schemes for the metropolis, Ne tle and its suburbs, and some 
three or four country towns. 

Government buildings.—The total amount expended on the 
erection of public buildings up to the 30th June, 1896, including 
cost of sites, was estimated at, £4,852,000. 

The annual report of the Railway Commissioners of New South 
Wales for the year ending 30th June, 1897, has been issued with 
the quick despatch that is characteristic of that department, The 
report shows that the results of the year was a record one, the 
net earnings never before being led. The follo exten- 
sions were made during the year :—Jerilderie to Berrigan, 21 miles 
65 chains ; Parkes to Gate, 23 miles 38 chains ; Narrabri to 
Moree, 63 miles 10 chains. These are ‘‘ Pioneer” lines of the 
character advocated by the Railway Commissioners for some 
the object in view being to afford railway communication over | 
count A fang districts from — — — = be pan the 
expen n to provide thoroughly equip way 
lines, The cost of the ‘* Pioneer ” lines Sen ed £2019 per 
mile, being a reduction on the cost of the ‘light line” between 
Nyngan and Cobar—the cheapest line previously constructed in this 
Colony—of £1691 per mile, The lines are capable of carrying the 
ordinary rolling stock, hauled by a light class of engine, at a speed 
of from 15 to 20 miles per hour. Farther extensions of this class 
of line will shortly be under construction. The fitting of the 

oods stock with the Westinghouse —_ freight brake has 
en continued, making a total of 7799 goods esjnow provided. 
In uence of the exorbitant claims made in connection with 
the ent which occurred on the 31st October, 1894, it had been 
deemed n to ask the Government to introduce a Bill into 
Parliament lim the liability on account of accidents to a 
maximum of , and this has since | e law, cr 
Rétes,—Much needed relief, in consequence of the recent 





of adjustable h 








A compressed air diving bell,—The ordinary diving bell, with 
open bottom, cannot be sunk to any very great depth for working 
purposes, but a compressed air diving bell with closed m— 
resembling a portable air-lock as used for the pneumatic foundation 
process—has se built and is now being used to recover a valuable 
cargo of copper from a steamer which was sunk in 1865 in 160ft. of 
water, in Lake Huron. The ‘‘bell” is a magpie weer 8ft. high 

bing about 7000 Ib., having — 
e 


and 6ft. diameter, weig! 
ights of 1000 lb. attached, as well as water ballast 
holding 1000 lb. of water. This ballast can be pumped out and 
the weights detached from the inside, so that in the event of an 
accident to the hoisting gear the bell would rise by its own-dnoy- 
ancy. The top and bottom are closed, the top being fitted with a 
manhole, and the interior has a telephone, electric light,-and air 
supply. At the bottom are four hinged legs, moved from the 
le by gearing, so as to support the bell on the bottom, the 
length of the legs being varied to suit the surface of the ground. 
There is also a small hand propeller for moving the bell about in a 
small area, the eral position of the bell being changed by 
moving the derrick boat from which it is suspended. Two claw- 
ended bars also ject from the bottom, and are worked from 
the interior, and by these the men in ‘the bell can handle and fix 
the dynamite cartridges, grapples, &c., lowered from the derrick 
boat. About 30 tons of the cargo of 200 tons have been recovered, 
but it is not thought that a very large proportion of the cargo will 
be recovered after all these years. The wrecking company has 
been given a right to do the work by the insurance company 
which paid the a cy og the cargo, - wrecking company 
receiving a perc on the copper recovered, 
. Chicago fa cy a great drainage canal for the ci 
i will-be connected at its western, or outflow end, wi! 
es River, by means of a tail race about two miles long 
_wide, with a depth of 16ft., and a gradient of 04 per 
of this race will be a ‘‘ bear-trap” dam 
ht and a set of fifteen sluice gatos, by which 
the flow from the end of the canal will be - On the 
eastern side of the race will be an embankment of earth with a 
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concrete heart wall, so as to give the required depth to the 
channel. In the rock excavation the sides will be worked out 
with achannelling machine before the removal of the rock, so as to 
leave a clean smooth side to the finished excavation, as was done 
with the main canal. At the lower end of the race will be a weir 
dam, over which the water will flowintothe Desplaines River, and this 
dam will have two faces, at right angles with one another, with a 
heavy masonry abutment in the angle. Both of these dams will be 
curved, and will be built of monolithic concrete, in sections 15ft. 
long, the vertical radial joints being filled with cement mortar. 
The longer dam will be 1124ft. long on the are, the chord being 
1100ft., and the “rise” 100ft. The other will be 502tt. long’ on 
the arc, the chord being 500ft., and the ‘‘rise” 20ft. In both 
cases the face has a radius of 1562ft. The concrete will be com- 
posed of two parts—by volume—of broken stone to one part of 
cement mortar com of 100 lb. of Portland cement to 2 cubic 
feet of sand—or 67 lb. of natural cement to 1 cubic foot of sand. 
The dams will be 21ft. thick between vertical faces, tapering to a 
— width of 4}ft. in 16ft., and capped with granite blocks 4}ft. 
ie. 

St. Lawrence river bridge.—A new railway route between New 
York and Ottawa is now —— a bridge over the St. Lawrence 
at"a point where an island divides the river into two channels. 
The south, or American channel, will be crossed by three pin-con- 
nected through-truss spans of 368ft. length, the floor being 374ft. 
igh water. The trusees are of the Pratt type, with curved 
chords, the trusses being 60ft. deep at the middle and being 
divided into eleven els. The trusses are 22ft. apart. The 
north, or Canadian el, will be crossed by a cantilever, with 
shore arms of 2104ft. and a channel span of 420tt., the arms being 
131}ft. long and the mded connecting section 1574ft. long. 
The cantilevers are 65ft. high over the towers, and 28ft. high at 
the middle, and the trusses are 20ft. apart. Adjoining the north 
end of the cantilever is a drawbridge 242ft. long, ing the 
Cornwall Canal. This is a through-truss span, with a pivot pier at 
one side of the canal. The trusses are 28ft. deep and 17ft. apart. 
The island will be crossed by an embankment } mile long, with 
plate girder spans to the bridge oo. The approach on the south 
side consists merely of a 60ft. plate girder the girders being 
8ft. apart. ‘The approach on the north side consists of a plate 
girder viaduct, 282ft. long, with jane of 30ft. and 40ft., part of 
this being on a vertical curve and part on a gradient of 1 in 200. 
The piers.are of concrete, faced with with stone, and the founda- 
tions consist of cribs filled with concrete. The bridge is for a 
single line, and all the spans—except the plate girder approaches— 
are of the pin-connected type, now almost universally used in 
modern American bridges.of first-class design. 

Heavy ger locomotives.—For hauling heavy express trains 
and fast freight trains on mountain divisions with long unbroken 
grades, the Atchison, Topeka, and Santa Fé Railway is putting on 
@ number of new engines of the ten-wheel ype, having six coupled 
driving wheels and a four-wheeled leading |truck or bogie. 
These engines have long boilers and fiat-topped fire-boxes sup- 
ported by crown stays, and the pistons are fitted with tail rods :— 





ee ee ee -. 19}in. x 28in. 
ee, Sn, ee eee 
ee . 2ft. Gin. 
Dri wheel base .. .. . oo ee +o en 
Total wheel base .. .. .. « . 25ft. 2in. 
Length over evgine and tender: .. oe 5SSft. 
Weight on driving wheels .. .. -» 110,000 Ib. 
Weight, total .. .. .. . :. 62 English tons 
Boiler, smallest diameter oe oe. fam 
Steam pressure... .. .«. eo ~ 180Ib. 
WENO OM ss. tn cee 08 ce te e- 7ft. 4in. x 8ft. Gin. 
Dome .. ~ ee ee se os -. 2ft. 6in. 
Tubes, 264; diameter .. .. .. . -- in. 
bes, length 4. cc cc oe 14ft. 10in. 
Grate area .. .. .. we ei «» 25} square feet 
Heating surface, tubes m6. a6. 20 - 2049} square feet. 
a ae as ee. os - 146} square feet. 
pat 99 eR ae 2196 square feet. 
Semmens | 6. cc. ee . 8hin. x 10in. 
Smoke-box, length .. .. .. .. . 50ft. lin. 
oke s diameter at base .. .. .. lft. 2}in. 
Smoke stack, diameterattop .. .. .. « lft. 5in. 
Tenderframe .. .. .. .. «+ «oe «+ es 9in. steel channels 
Tender wheels, eight . 2ft. 6in. 
Tender axle journals 4}in. x Sin. 
Tender tank, sap ae 19ft. 9in. 
- ” ce 9ft. lin. 
é » height... .. 4ft. Sin. 
jae » capacity. .. os be 4650 gallons 


The slide valves are on top of the cylinders, as is usual in American 
ractice, and the ports are 18in. long. The exhaust nozzle is about 
e height of the centre line of the boiler, and above it is a petti- 
coat pipe, the top of which is nearly level with the flaring base of 
the smokestack or funnel. The middle—main—pair of driving 
wheels have no flanges. Sand is fed to the rail by a pneumatic 
device, supplied with air from the brake reservoir, 








‘ELECTRICAL COMMUNICATION WITH 
LIGHTHOUSES. 


From the fifth and final report of the Royal Commission 
appointed to inquire what lighthouses and light-vessels should be 
connected with the telegraphic system of the United Kingdom by 
electrical communication we find the following list of light-vessels 
and lighthouses which have been placed in electrical communica- 


follows :— 

Light-vessels.—East Coast of England: Goodwin (North Sand 
Head), Kentish Knock, Shipwash, Hasborough. West Coast of 
England: Formby. 

Outlying lighthouses.—East Coast of England: Maplin, Gunfleet. 
West Coast of England: Smalls, Caldy Island, Lundy Island. 
South Coast of Ireland: Fastnet. East Coast of Ireland: Tuskar. 

Shore lighthouses.—South Coast of England: Falmouth Harbour, 
Start Point, Anvil Point, Needles. East Coast of England: 
Orfordness, Souter Point. East Coast of Scotland: Montrose 
(Scurdy Ness), Girdleness, Covesea Skerries, Tarbet Ness, Noss 
Head. Orkney and Shetland Islands: Look-out station at Brough 
Ness for Pentland Skerries lighthouses, Cantick, Fair Isle (North 
End), Sumburgh Head. West Coast of Scotland: Ca rath, 
Ru Steer, Raynns of Islay (Oversay Island), Mull of Cantyre, 
Turnberry, Corsewall, Mull of Galloway. Isle of Man: Langness, 
Douglas Head, Point of Ayre. West Coast of England and 
Wales: St. Bees, Bidston, Menai, South Stack, Llanddwyn, Nash 
(both lighthouses), Bull Point, Hartland Point. South Coast of 
Ireland: Galley Head, Minehead (Dungarvan), Hook Point 
(Waterford). Ccast of Ireland: Bailey (Howth). West 
Coast of Ireland: Loop Head, Kilcradan Point. 

Since the date of the fourth report— May, 1896—the cable to the 
Smalls Lighthouse has been laid. The work has not, however, been 
fully completed, and communication with the lighthouse can only 
as yet be maintained at low water. 





RECOMMENDATIONS, 


(1) Light-vessels, — Having regard to the present expense of 
oassbtictlag and maintaining electrical communication with light- 
vessels, the Commissioners do not feel justified in recommen: ing 
the connection of any more of those stations until ‘‘ the ether 
system at present under trial has been fully tested.” In the event, 
however, of any improved system rendering the maintenance of 
communication with light-vessels less costly than it now is, they 





are of opinion that the East Goodwin, Cross Sand, Kish, Tongue, 
and Sunk lightships have the first claims to ideration, togeth 
with the Scarweather already recommended, 





lightship, 
(2) Outlying lighthouses.—The Commissioners recommend that 
the following cath ing lighthouses should be placed in telephonic 


tion with the general telegraph system of the country, is now as | q 






Island, Skerries (Anglesea), South Bishop, and Godrevy, They 
believe that the question of connecting Bardsey Islands, Farn 
Islands, and certain other outlying lighthouses will be well 
deserving of consideration ‘‘in the event of an economical 
system of ethereal communication being perfected,” but they 
refrain from recommending those stations at present, owing to the 
cost of the connection being disproportionate to its advantages, 

(8) Shore lighthouses.—The Commissioners recommend that the 
following shore lighthouses should be placed in telephonic commu- 
nication with the general tele; _ system of the country by means 
of aérial wires :—Portland Bill (High Light), Beachy Head, South 
Foreland (Hight Light), Buchan Ness, Noup Head (when finished), 
Bressay, Scalpay, Rudha Mhail, Fanad Point, Killybegs (St. John 
Point). 

(4) Storm-warning signals, — They recommend that storm- 
warning signals should be displayed at the following lighthouses :— 
Portland Bill, Needles, we ig 8 Head, Noup Head, Sumburgh 
Head, Scalpay, Rudha Mhail, Rhynns of Islay (Oversay Island), 
Walney Island, Skerries (Anglesea), South Bishop, Smalls, Caldy 
Ponty Godrevy, Fastnet, Fanad Point, Killybegs (St. Jobn 

int). 








LAUNCHES AND TRIAL TRIPS. 


WE have the pleasure to report the successful launch to-day— 
Thursday—of the shallow-draught gunboat Nightingale, being the 
fourth of six which Messrs. Yarrow and Co. are constructing for 
the British Government. These six boats are similar to, but some- 
what smaller, than the Sultan and Shiekh, lately constructed by 
same firm for the Egyptian Government, for service on the 

e. 

On Friday, the 22nd inst., the Van der Lijn, which has been 
built by Messrs, Wigham, Richardson, and Co., to the order of 
the Koninklijke Paketvaart Maatschappij, of Amsterdam, went 
for a very successful trial trip off the mouth of the T The 
steamer has been built for the mail and passenger se in the 
East Indies, and is very carefully designed and fitted up for the 
comfort of both the first and second-class a in the tropics, 
She is 220ft. in length by 31ft. beam by 18ft, deep. She is ri 
as a two-masted schooner, and is classed in the register of the 
Bureau Veritas. The es and boilers have also been con- 
structed by Messrs, Wigham, Richardson, and Co., the former 
being on the triple-expansion principle, and on the trial trip they 
worked most satisfactorily, driving the vessel at a d of over 
104 knots. The owners were.represented on the trip by Mr, 
van Hasselt, managing director of the yen | ; Mr. J. de Bruyn 
Kops, naval architect of The Hague; and Mr, A. C. Metzelaar, 
superintendent engineer of the company. 

The Pearlmoor, which was launched by W. Doxford and oy | 
Limited, at Pallion on Tuesday, is being built to the order o! 
Messrs, W. Runciman and Co., .of Newcastle. She is built of 
the now well-known turret type, patented by the builders. Her 
length between ndiculars is dott. ; breadth extreme, 45}ft.; 
depth moulded, 27ft. 3in. She will have a gross register of about 
3500 tons, and will carry about 5700 tons deadweight on 21ft. 8hin. 
draught of water. She is fitted with large donkey boiler made 
by Riley Brothers, of Stockton. The windlass is by Emerson, 
Walker, and Thompson Bros., of Blaydon, while the winches— 
five in number—are by John Lynn, of Pallion, who is also the 
maker of the steam | gear. The engines, which are also 
being built by Messrs. Doxford, have cylinders 26in., 42in., and 

in., by 42in. stroke, and are driven two single-ended 
boilers built for a working pressure of 160 lb., while Howden’s 

m of forced draught is also fitted. During the building 

@ vessel has been superintended by Captain Runciman, of 
South Shields. There was a good —— present, the vessel 
being named by Mrs. Jeffrey Stephens, of Newcastle. 

On Wednesday afternoon, the 27th inst., Messrs. Craig Taylor 
and Co. launched from their Thornaby shipbuilding , 
Thornaby-on-Tees, a very handsome steel screw steamer of the 
following dimensions : ft. by 46ft. by 23ft. 9in. The vessel is 
built of steel to Lloyd’s highest class, under special ge and is 
of the single deck type, with bulb angle frames, which give 
the vessel clear holds, and y adapt her for bulk 
She has Poop. bridge, and forecastle, and as a fore-and-aft 
schooner, with telescopic masts to Manchester Ship Canal require- 
ments. She is also fitted with water ballast in double bottom fore 
and aft and in and all the latest improvements, The deck 
machinery consists of four large double p d steam winches, 
patent direct steam windlass, steam steering gear, large Meredith 
donkey boiler, &c. The engines are being fitted by Messrs. 
Robert Stephenson and , Limited, Newcastle, the size 
of the cylinders being 22in., 36in., 60in., and 42in. stroke 
two large boilers working at 160 Ib. pressure. The vessel 
has been built to the order of Messrs. Macbeth and Gray, 
Glasgow, and under the superintendence of Mr. David Taylor. 
She was named by Mrs. Captain Swanson. 

On Wednesday, October 27th, Sir Raylton Dixon and Co., 
Ltd., launched from their Cleveland Dockyards, Middles ¥ 
the handsomely-modelled mail and Fm. ang sapere Bruxell e, 
built for Messrs. Woermann, of burg, to run in the Belgian 
mail line between Antwerp and the , and similar to the 
steamers Albertville and Leopoldville, latel 
Dixon for the same line. The dimensions o 

; beam, 44ft.; 


m 
cabins for 100 first-class and 60 peg ge ge 
ining-room panelled in marble and Ww 

deck. The first-class smoking-room, second-class smoking-room, 
and cabin entrances will be elaborately fitted and decorated, 

the vessel will be lighted th: out with electric light. A power- 
fal refrigerating machine with large cooling chambers will also be 
provided for the conveyance of fresh meat, fee &c. Triple- 
expansion engines will be fitted by Messrs. T, Richardson and Sons, 
Ltd., —— having cylinders 27in., 43in., 72in. by 49in. stroke, 
supplied with steam by three large double-ended ers a 
at raagoeagl corse which it is expected will give a speed of 1 
knots an hour. On leaving the ways the vessel was named 
Bruxellesville by Miss Dixon, of Croydon, niece of the builder. 
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LIVERPOOL ENGINEERING Society, Royaw INstiTUTION, LIVER- 
POOL.—The opening meeting of the 24th session of this Society 
will be held on the evening of Wednesday, November 3rd, at 
8 o’clock, when the President-elect, Mr. Geo. Farren, M. Inst.C.E., 
F.R.S.8., J.P., will deliver his inaugural address. For the 
ding tings the following is a proposed scheme of papers 

to be read, viz.:—November 17th, 1897, Mr. Sherard Cowper- 
Coles, Assoc. M. Inst. C.E., M. I. Mech. E., “ Electro Zincing.” 
December Ist, 1897, Mr. Prosser A. H. Shaw, M. Inst. C.E., 
Ireland, ‘‘ Portland Cement ;” Mr. Frank E. Priest, M. Inst. C.E. 
‘*Experiments in the Acceleration of the Setting of Portland 
Cement.” December 15th, 1897, discussion upon the two fore- 
oing ——— January 5th, 1898, Mr. J. Walwyn White, “‘ Aérial 
Fro lways, with special reference to Traffic between Liverpool 
and Manchester.” January 19th, 1898, Mr. Seymour B, Tritton, 
M. Inst. N.A., ‘‘Shallow Draught Steamers.” February 2nd, 
1898, Mr. W. H. Preece, C.B., F.R.S. (title of paper to be 
announced Jater on). February 16th, 1898, Dr. J. H. T. Tudsbery, 
M. Inst. C.E., “Engineering Survey Work.” March 2nd, 1898, 
Mr. George F. Deacon, M. Inst. C.E., M. Inst. Mech, E. (title of 
r to be announced later on). March 16th, 1898, . Oliver 

ae rod , D.Sc., F.R.S., hg a ee Waves across. 
Space.” March 30th, 1898, . A. W. Brightmore, M.Sc., 
. Inst. C.E., ‘The Masonry Dam Problem.” per 13th, 1898, 
Nomination of Council and Officers; Mr. A. G. Lyster, M. Inst. 
C.E. (title of paper to be ann later on). April 27th, 1898, 
Annual General Meeting: Mr. Andrew Hamilton, M. Inst. N. 











communication with the mainland as soon as possible:—Walney 








‘* Diagrams as Illustrating Ships and Engine Performances,” 












































































































THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, ' 


(From our own Correspondent.) 
Most of the manufacturers on ’Change at Birmingham to 
(Thursday) report themeelves booked to the end of the cg 
some for six months from now. In the construction trades an 
active output was reported. The production of finished iron, steel, 
and pig iron was reported as having expanded from what it was in 
Exceed ceca taiiek: samostds tp @nihiiien 
ot mu nge repo ie shee’ n trade, 
production being mah under the usual tonnage, prices being 
nearly at the lowest re accepted for some years, Some of the 
n, West Brom‘ , and Old sheet mills, however, are 
busier, and in other districts the mills and forges commence 
earlier in the week than before the quarterly meetings, but prices 
have not much ——_ owing to the keen competition from 
Lancashire and South Wales, Quotations to-day were, angles, £6; 
doubles, £6 5s, to £6 7s. 6d.; and lattens, £7 7a. 64.; while 
galvanised doubles were quoted, £9 12s, 6d. to £9 15s, f.0,b, Liver. 


pool, 

Bar prices have been firmer since the quarterly meeting, and 
some manufacturers of reliable Staffordshire bars reported them. 
selves as having more orders on hand than they could cope with, 
These firms were £5 17s. 6d. for unmarked common bars, 
and the usual extras for special gauges, but the bulk of the 
business went at £5 15s., which is 23, 6d. at least better than 
prices a fortnight ago. Marked bars were £7 10s., and merchant 
qualities £6 1 Tube strip has advanced in price as the result 


a quarter-day business, Gas tube strip varied from £5 15s, 
to £5 16s, 34. and £5 17s, 64., and for some of the best qualities 
in some few exce instances only £6 was got. Hoops were 


£6 10s.; angles, £6 ; stamping sheets, £9 10s, to £10; and nail 
rods, £6 10s, to £6 15s, Not only the bar, but the hoop and strip 
trades of the district keep very well engaged. Some of the 
makers of these descriptions of iron —— themselves as quite 
busy, and as having been busy for some time. 
The steel works have been in almost full operation for some 
months, and the current business promises even greater activity 
for the next month or two. Engineers are absorbing a large 
of Bessemer steel, while Siemens-Martin, or open-hearth 

steel, is in even better demand. To-day steel makers said they 
were suffering somewhat from the indirect effects of the prolonged 
eers’ strike in the North, inasmuch as northern steel is now 
offered in this district at very low prices, but the greater 

cost of delivery necessarily places distant makers at a disadvan- 
be ae Prices were maintained at £4 103. to £4 15s, for Bessemer 
illets, and £4 15s. to £5 for Siemens ditto ; £6 5s. to £6 10s. for 
bars; £7 5s. for and £10 10s. for cold-rolled sheets ; and 
£6 for large angles girders, with 15s. per ton extra for small 


Owing to the heavy sales of iron extending into next year, 
concluded at the quarterly m gs, the pig iron trade may be 
described as buoyant. Makers of foundry iron state that they 
have sold all their output to the end of the year, and as stocks of 
this class of metal have been diminishing for some months, prices 
are higher by at least 2s. 6d. per ton. Staffordshire all-mine 
foundry was to-day 603., and mine 523, 6d., while common 
foundry was 42s, 6d. Cold blast forge pig realised £4 10s., and 
stocks of this quality were also d as very limited. Stafford- 
shire all-mine f was 54s. 6d. to 57s. 6d., part-mine 45s, to 
47s. 6d., and e forge 38s. to 39s. Northamptonshire forge 

ig were 41s. to 423, at stations, and Derbyshire and North 

Bteftordshire 43s, average. On Change this afternoon it was 
freelyadmitted that the speedy termination of the e rs’ strike 
would raise the price of pig iron 23. 6d. a ton, and ed iron 5s, 
to 103, Makers uently were demanding enhanced terms 
for current and future deliveries, 

Coal, coke, and slack were in good supply, and house coal was 


as 
the influence of the Workmen’s 


suggestive discussion regarding 
— Bill took place at the Dudley Chamber of Commerce 
on Tuesda Mr. 





F. Glazebrook, one of the leading colliery 
owners, said that the Act would put a great tax on certain South 
Staffordshire industries, especially the coal and iron trades. If 


the into an insurance scheme they would be classified 
with other co namely, those of North Staffordshire. This, 
however, would be y unfair, 
gas ex losions frequently arose in the collieries, w 
Staffordshire such ents were extremely rare, if not indeed 
altogether absent. He suggested that the South Staffordshire 
ironmasters and colliery owners should form a corporation of insur- 
ance for their own district, by which they could insure themselves 
and pick up any profits that t arise. The president—Mr. J. 
Garratt—full one as to theadvisability of po such a scheme, 
and advised tha the iron and coalmasters should be called er 
to ulgate an insurance corporation scheme, Already a move 
in the matter was being made by the insurance companies, 


were to 











NOTES FROM LANCASHIRE, 


(From our own Oorrespondents.) 

Manchester.—Although it is scarcely probable that either the 
reply of the federated employers, which was officially endorsed at 
their meeting in po shoe om on bien g hw the Board of Trade 
proposals, or that of the ted Society of Engineers, which 
on the same day was decided u by their executive in London, 
will afford a basis upon which the proposed conference can be 
called together, the general impression ee engineers and iron 
trade representatives in this d is that the struggle cannot be 
much farther prolonged. Although it is true that the Amalga- 
mated 0 ers’ members in this district are voting 
practically unanimously the levies which they have been 
called upon by their executive to contribute towards continuing 
the strike, and their leaders are as loudly as ever proclaiming 4 
“fight to the death,” my pee observers remark that this is 
almost invariably the defiant position assumed immediately 
before a sudden colla in a labour struggle such as 
the nt. Certainly the general belief is that whatever the 
result of the Board of Trade proposals, a very general resumption 
of operations throughout the works of the 18, 
before long, very probable, and has had a very marked effect 
upon the tone of the iron market here during the week, a very 

cant fact being that one of the largest of the Lancashire 
gin firms involved in the te has during the last 
few days ordered the resumption of deliveries of iron under con- 
tract, which had previously suspended during the continu- 
ance of the strike, All the indications point to the one conclusion, 
that the trade unions are th hly beaten, and that if the 
slightest loophole could be afforded whereby the leaders might 
retire from the conflict under any conditions which did not imply 
~~ defeat, there would be an almost immediate termination 
of the strike, 

The Manchester Iron Exchange meeting on Tuesday, brought 
together about an average attendance, and there was a decidedly 
more buoyant tone throughout the market, an increased weight 
of business being ly rted, so far at least as raw 
material was concerned, and there was a more or less general 
hard tendency in Nearly all brands of pig iron 
met with a fairly active inquiry, and during the last few days 
considerable ions have been put through, with the result 
that for some brands sellers were not to accept 
within 6d. of the prices they would have taken last week, and 
it is not improbable that some district brands may shortly be 
officially advanced on their P oar! basis list rates, Local makers 
have been selling readily at their full list rates of 45s, and 45s, 6d, for 
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forge to 483. 6d. for foundry less 24. Some of the Lincolnshire makers 
have also booked considerable orders during the last few days, and 
although to a large extent these have been for export, the result is 
decided indifference about booking further at current rates. 
The average quotations, however, remain at about 43s, for forge 
to 45s for foundry net cash, Darbyshire foundry brands are also 
in good demand, and fully maintain late rates, ra from 
463, 6d. to 47s. 6d. net cash delivered hera. In outside brands, 
Middlesbrough continues to harden, and 50s. 10d. net cash 
represents the minimum that would now be taken for either 
rompt or forward delivery by rail Manchester. For Scotch iron 
there is rather a wide margin in the prices quoted, but generall 
these have stiffened up considerably. At the ports Glengarnock 
now quoted 463, 9d. to 47s. 3d., Eglinton, 47s. 6d. to 48s, net ; 
with 23, 8d. more quoted for delivery at the Manchester docks, 
American iron is now coming in more freely, but there is a good 
inquiry, and prices tend upwards, ordinary foundry brands being 
now quoted 463, to 47s, and special brands ranging up to 50s, net 
delivered Manchester docks. 

With regard to finished iron the tone is not co strong as in 
raw material, and for Lancashire bars very low prices are just 
now being taken, fairly large orders having been placed at £5 10s., 
with £5 123, 61. to £5 15s, average quotations. North Stafford- 
shire bars are now obtainable at 15s, to £6, delivered here, 
Sheets and hoops are only in very slow demand, but the average 

oct ias to endorse tee ae os ae 
hoo’ . for om 3. for ial cut le 
itivered Manchester district, with 2s, 6d. lees tor shipment, 

In the steel trade some improvement is repo: ; hematites 
continue to harden, 56s, 6d., less 24, being about the minimum for 
ordinary foundry qualities, with 553. 6d. quoted for some special 
brands. Steel boiler plates are also stronger, some makers now 
uo 
Hing taken in the market. Local billets are steady at £4 6s. 3d, 
net; steel bars, £6 to £6 5s.; and common plates, £5 103, to 
£5 12s, 6d. delivered in this district, 

The metal market remains much as last reported; there is no 
change in list rates of manufactured goods, but still only a very 
slow inquiry for wy requirements, 

The position of the engineering trades in this district, pater, 
shows some improvement to the extent that many establishments 
are ually obtaining an increased supply of labour, which is 
enabling them to get some of their departments into pretty nearly 
fall operation. A good many free labour men have during the 
week been brought into the district, and at some establishments 
it is reported that a number of the unionists are now returning to 
work, Generally, however, the position continues anything but 
satisfactory, and a good deal of work is still being lost to the dis- 
trict, During the few days I have heard of important orders 
for general engineering work, machinery, tools, and locomotives 
that would have been placed in this district, but which, as a con- 
sequence of the lock-out and strike, have been secured by compe- 
titors on the Ccntinent and in the United States. 

An cnet design in bench drilling machines has been brought 
out by Mr. T. Bradley, of the Alexandra Works, Dale-street, 
Accrington. This machine is of a type hitherto only made by 
foreign manufacturers, but in which Mr. Bradley has introduced 
several improvements. The whee!ls of the new machines are of 
cast crucible steel, so that there is no di r of breakage, and they 
have also been re-arranged in a manner which renders the machine 
— convenient for users of twist drills. The — passes 

h the feed screw, thus giving it an additional long bearing, 

and pot adapted to fast and loose pulleys the strap is moved 

from fast to loose by means of a fork passing by a bar th h the 

frame, thus removing any come of the user ing hurt by the 

strap. The machine has two fly-wheels, and will drill holes up to 
l}in. 

vr a meeting of the Manchester Association of Engineers, held 
on Saturday last, Mr. Joseph Nasmith, the president, occupying 
the chair, an interesting paper on ‘‘ Roller Bearings, and their 
Application,” was read by Mr. Thomas W, How, F.1.8., of London. 

ing first with the advantages arising from the application of 
roller ings, the author observed that the principal of these 
were reduction in starting effort ; decreased tractive effort in the 
case of vehicles, whether running on ordinary roads, tramways, or 
railways ; decreased resistance to rotation in the case of shaftsand 
other revolving mechanisms, and the avoidance of hot bearings and 
economy in lubrication. Amongst the requirements of a satisfactory 
bearing, the first was that the rollersshould be provided withsufficient 

ing in lineal inches, and be of sufficient diameter to withstand 
the stresses imposed upon them, and must also be made of suit- 
able material. The rollers must not be allowed to touch each 
other ; they must be controlled against lateral motion, and must 
remain exactly parallel with the axle of the journal throughout 
their revolutions thereon. The moving parts should be propor- 
tioned so that only rolling motion took place between the engaged 
surfaces, and the end thrust must be controlled not only in the 
case of the rollers themselves, but also of the axle or in a 
fixed bearing, or. of the bearing when revolving on a fixed axle. 
Simplicity of construction, production at a reasonable cost, 
capability of long service, small cost of maintenance, were also 
desirable. One of the most in applications of roller bear- 
ings was that of the big bell at St. Paul’s Cathedral, which with its 
headstock and other moviog parts weighed nearly 25 tons, and which 
- considerable trouble when ted on ordi bearings. 

he frictional resistance with the roller bearings was in this case 

only ons-seventh of that experienced with the ordinary 
An equally satisfactory result had been obtained from four bearip 
fitted to the main shaft of a heavy seed crushing mill at Hull, 
where the change from ——- to roller bearings effected a 
saving of £120 per annum. Mr. How also gave particulars of the 
results obtained in practice in connection with the application of 
roller bearings to railway vehicles, tramway cars, and other pur- 
poses, With regard to cost of maintenance, it was too early to 
predict what this would be, but results so far showed that if con- 
structed of suitable materials it would be extremely low. It 
had been found in practice that polished compressed steel 
was the best material for the rollers, cast steel for the 
cases in — and heavy shafting bearings, and hard cast iron 
for tramcar and other lightly-loaded and slow-running ings. 
The demand for roller i was steadily increasing, and the 
results obtained from their practical application in everyday use 
Justified the conviction that the experimental stage of roller bear- 
ings was now past, and that as the demonstration of their utilit 
and economy became more generally known and By pe 
their universal adoption was only a question of gradual, if not of 
rapid development. 

n the discussion which followed the reading of the paper, the 
President remarked that, although a roller bearing might cost more 
than one of the ordinary kind, this might be compensated for by 
a reduction in friction, Mr, W. H. Hunter, engineer to the Ship 
Canal Company, observed that they had a large number of sluices 
on the canal e each, some of them working under a differ- 
ential head of 16ft., and every one of which was. worked on the 
roller principle with admirable results,. The projectors of the 
Panama Canal had informed him they were going to adopt the 
principle of roller bearings for their sluices, Then they had on 
the canal a number of swing bridges, which were carried on the 
free roller principle. The whole secret of success in roller bearinge 
was the avoidance of undue unit stress. Mr. Daniels said there 
was no dispu the advantages of roller bearings, and it was 
simply a question of getting special machinery to produce them 
more cheaply. Mr. Woodcock, of the Roller ing Company, 
London, said the safe load depended, to a considerable extent, on 
the diameter of the roller. They might put a heavier load, per 
lineal inch, on a large roller than on a small one. 

Generall business comes forward steadily in the coal trade, and 
although there is a continued slackening off in requirements for 
house-fire consumption, as compared with the commencement of 





the month, full time is being worked at the pits, with the output 





ting £6 3s. 9d., but £6 to £6 23, 6d. are the prices that are still | six in th 





moving away without much difficulty, stocks oly somevutating 
to a very small extent here and there in some of the best quali- 
ties of house coal. Prices are steady at last week’s quotations, 
but the probability of some further advance with the close of the 
month, which was generally talked of a few weeks back, would 
seem to be now quite out of the q The lower class round 
coals meet with a moderate inland sale for steam and forge re- 
quirements, with prices steady at about 6s, to 6s, 6d. at the pit. 
Eogine fuel is here and there hanging rather at collieries where 
any advanced prices are being quoted, but at late rates they are: 
mostly in fair request, and present supplies move away pretty 
readily; generally the tendency is rather to en, and common 
slack can scarcely be bought under 3s. 3d. to 3s, 6d., with medium 
sorts averaging 3s. 9d. to 4s. 3d., and best qualities 4s, 6d. and 
4s, 9d. to 5s, at the pit mouth, 

For shipment an increased demand is reported, with prices 
well maintained at about 8s. to 8s, 6d. for ordinary steam coal, 
delivered at the ports on the Mersey. 

Barrow,.—A very steady business is being done in bematite 

ualities of Rig iron, and the position of the market is firmer on 
ie week, ers are sold forward for six months ahead, gene- 
_ speaking, and the demand for forward deliveries is 
and strong. Prices have advanced slightly this week. Makers 
quote 49s, to 51s, per ton for parcels of mixed Bessemer numbers, 
net, f.o.b., and warrant iron has improved from 47s. 9d. to 48s, 8d. 
net cash sellers, buyers 48s, 74d. outlook generally is satis- 
factory, as it is felt, if the trade can be so actively maintained at 
present, it will be still better when the engineers are at work, and 
there is a fuller demand on their account. Stocks have been 
farther reduced this week by 1761 tons. They now stand at 
187,204 tons, or 108,742 tons less than at the Cen: of the 
nine furnaces are in blast, as compared with thirty- 
ing week of last year. 
The iron ore trade is briskly employed, and a good demand is 
reported for good qualities, which are marketable at from 10s, 6d. 
to 11s. per ton net at mines, 

In the steel trade there is a general all-round activity. Heavy 
steel rails are in good demand, and all the mills on the West Coast 
are as busily employed as they possibly can be, while makers are 
well placed so far as orders are concerned, The value of rails is 
fully maintained at £4 10s, for heavy sections, and £5 10s. for light 
sorts. In the latter very little is being done, but an occasional 
order for tram is re . An improved inquiry has 
sprung up for steel ehipbuilding material, and al h builders 
are not prepared in many instances to take deliv already 


semanas Ses: i.e ing orders, it is evident that a renewal in 
the demand for open-hearth steel is beginning to show itself. 
Hoops remain in steady request, and the mills have now 
constantly busy for a long time and are likely to remain so 
for some time to come, In » the outlook in the steel 
trade is as good now as it was when the revival set in a couple of 


years ago, 

In shipbuilding there is nothing new to report beyond the order 
received by Messrs, Vickers, Son, and Co., to build a 300-ton 
steam! yacht for Mr. Platt, of Newark. The Naval Construction 
and Armaments Company built a previous yacht for the same 
owner in 1882. Some of the de; ts in the shipbuilding 
trade are not briskly employed owing to the industrial crisis, and 
the marine ay rage ops are almost at a standstill. 

Coal is in fairly good demand, but colliery Pos gpa cannot 
get up prices owing to the severe competition that exists. Coke 
is in request, and prices are unchanged, 

pping is fairly at West Coast ports. The exports of 
pig iron last week were 7187 tons, and of steel 11,364 tons, as com- 
pared with 10,120 tons of pig iron and 11,742 tons of steel in the 
corresponding week of last year, showing a decrease of 2933 tons 
of im, emg and 378 tons of steel. The aggregate shipments this 
year have reached 355,655 tons of iron and 376,063 tons of 
steel, as compared with 268,825 tons of pig iron and 408,497 tons 
of steel in the co nding week of last year, being an increase 
of 86,830 tons of pig iron and a decrease of 32,434 tons of steel, 


year. Thirty- 
e 





THE SHEFFIELD DISTRICT. 
(From our own -) 

THE market for house coal is keenly sensitive to the least change 
in the weather. The exce ly fine October we have enjoyed 
up to this time has caused house coal to be in rather diminished 
demand for all markets, but a sharp frost for a night or a day has 
instantly made businees bricker again. Both the Midland and 
Great Northern routes continue to take considerable tonnages to 
London, the supplies from the South Yorkshire pits being rather 
beyond the average, As soon as the new collieries, which will be 
ee ra extensions now in course of being made, are 
able to bring th a into the market, the aggregate busi- 
ness done by the South Yorkshire pits will be much greater. 
Best Silkstones are now making from 8s, 6d, to 9s. 6d. per ton, 
ordinary from 7s, 6d. per ton, Barnsley hards from 8s. to 8s. 6d. 
per ton, seconds from 7s. per ton, common coal from 6s. 6d. per 
ton. In spite of the advanced season, a good export business is 
still omy tee og in steam coal at the full rates quoted last week. 
Barnsley hards, 7s. to 7s. 6d. per ton; seconds from 6s. 3d. per 
ton. The gas companies are at present taking full supplies, and 
values are firmly maintained. In engine fuel the quantity of 
small coal thrown upon the market is more than usual, owing to 
the engineers’ strike, but a fair business is still doing. Engine 
nuts from 5s, 6d. to 6s, 6d. per ton ; screened slack from 3s, 6d. 
per ton ; pit slack from 2s, to 33, per ton. In coke a quali- 
ties range from 9s. to 103. per ton ; washed coke, lls, to 12s. per 
ton, Trade is kept wonderfully steady, Although less is doing 
at home, owing to the stoppages of works, a considerable im- 
provement is re on export demand, which, all circum- 
stances considered, is not entirely gratifying in the interests of 
British trade. 

The iron market keeps fairly strong, considering the lesser con- 
sumption . manufacturers. Shipments are well sustained. 
Hematites, West Coast, make 60s, P .~ ton ; East Coast, 57s. per 
ton ; forge iron, 40s, per ton, all delivered in Sheffield. 

The continued trouble in the engineering trades is being severely 
felt in the steel industry, - Several firms ae in the produc- 
tion of crucible steel who were recently unable to supply the 
demands made upon them are now limiting their work to two or 
three days a week, with every prospect of the output becoming 
still less very soon. In some instances Monday and Saturday are 
knocked off the working week on account of of orders, 
Another trade which has been most adversely affected is that in 
files, A very short time ago file manufacturers found themselves 
almost at their wits’ end to make deliveries within the time re- 
quired. In spite of the abnormal increase in means of inion. 
and the keen competition of American and German firms, there 
was abundance of work, and several houses would have been glad 
to have had their output increased had it been possible to get it 
done. Now all this is altered, the fa off being, of course,’ 
ag in the home markets. ‘Travellers who have returned from 
the North of England and of Scotland have done extremely little 
business, and in some*quarters found that recent deliveries had not 
even been touched. It is significant that while this is the case at 
home, employers whose business is chiefly with the Continent are 
running full time. The lesson is not difficult to read. The files 


and edge-tools now being sent so freely to the Continent are doing | £5 


the work which the engineers’ strike has driven there, to the dis- 
advantage of masters and men alike, 

File-cutting machines are still largely ordered, the leadio 
makers having their order books full for months ahead, their wor 
not having been up to date interfered with in any way by the 
strike, Several manufacturers, pressed by the difficulty of obtain- 
ing men, are turning their attention to putting down 

th which to do some of the forging processes connected 





edge-tools, India and South Africa are sending in heavy requests 
along with the demand for the home districts. One of the chief 
increasing markets in edge-tools, both light and heavy, is Australis. 
The New Zealand business has been steadily maintained for a lopg 
time, and now orders from Sydney, Melbourne, and other centres 
are coming in to an almost unparalleled extent, 

In the lighter trades complaint is beginning to be heard as to 
the napa eas yr steamers, — a ts an which 
wor jing stopped in construction by the enginee strike. 
Several of our silver, electro-plate, and cutlery firms have heavy 
orders for the fitting out of these vessels, but as the ships are 
prec 28 through the Jack of hands, these orders in the Jighter 
staple trades are in come instances suspended, and in others com- 
pletely countermanded. The foreigner is not slow to take adyan- 
tage of the present state of affairs. German, American, and other 
firms are showing great enterprise in cffers of goods to liah 
manufactarers to keep their customers going. ese are offered 
in the form of blanks:in Britannia metal from Germany, and ia 
some instances engineering accessories are also being furnished. 
In one case a Sheffield manufacturer who depended upon Man- 
chester for engineering specialities has now had to go to the States, 
the works at eodane being closed. The Americans are now 
sending in the he wants, of equal quality and finish, at 30 per 
cent, less than he had been ed to pay. In certain classes 
of malleable castings and electrical fittings the Americans are a'so 
able not merely to undersell English firms in their own markets, 
but to make deliveries at greater promptitude than the goods can 
be had at home, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A vERY favourable report can fairly be given this week relative 
to the iron and steel and most of the allied industries of tho 
district ; business continues to show improvement, and prices in 
nearly all cases are maintained, and in some branches even increased. 
thal tho ciongyfo ts thc enghecertng Sobackey havhadeipanstivaly 

t the e in the engineering in: com ively 
so small an Thane for evil on the general trade cf the district, 
and it does not now prevent an upward tendency in prices, A 
large business has been done in Cleveland foundry pig iron this 
week, and sellers have been able to raise their prices 6d. per tori, 
bringing them up to the highest figures of the year. Makers are 
not only quoting, but the advanced prices, and merchants 
as well as producers have put up their rates until the two classes 
of sellers are asking identical figures, .and the competition of 


been | second hands is slighter than for years past. The fact is that 


foundry iron has become very ecarce with the merchants, and they 
are hardly in a position to undersell the makers. As regards the 
ordinary speculator, he is not in evidence now, for on account of 
the small supply it is considered best to leave Cleveland ordinary 
iron severely alone. Thus the situation with the makers is more 
satisfactory than at any time this year, and if the difficulty in the 
engineering industry comes to a speedy end a brisk winter trade 
in the home market is expected which will counterbalance the 
usual falling off in the ex business, 

The prices of Cleveland foundry pig iron have moved in favour 
of sellers this week, after being for a considerable time almost 
stationary. No.1 has advanced to 44s. 3d., No, 3 te 42s. 9d., 
and No. 4 to 41s, 3d. per ton, all for prompt f.o.b. delivery, and, 
moreover, producers are realising these figures. Buyers of No, 3 
have been numerous at 42s, 6d., and they would give that, not 
only for prompt f.o.b. delivery, but also for delivery up to the end 
of the year; but sellers are not accept that now for 
prompt, although they sold considerable quantities at it in the 
early part of the week. There can be no doubt that there is 
almost a famime as regards the supply of Cleveland foundry pig 
iron, But as regards forge qualities, the supply is in excess of 
requirements, and it is said that a good deai is being sent into 
stock ; indeed, the quantity lodged with Connal’s almost counter- 
balances the heavy withdrawals of. No, 3 which must be going on. 
The price, therefore, does not improve, grey forge being at 40s., 
and mottled and white 39s, 6d. e difference in the situation as 
regards the two descriptions of pig iron is shown by the fact that 
about the middle of the year almost the same figure had to be 
given for grey forge as for No. 3; but now the former is 2s, 9d. 
cheaper than the latter, and is at a figure which can hardly bo 
profitable to the maker. In Connal’s warrant stores, on Wednes- 
day night, 76,614 tons of Cleveland pig iron were held,’2175- tons 
decrease for the month, whereas in the earlier half of the year the 
monthly decreasee varied between 15,000 and 20,000 tons. The 
exports of Cleveland pig iron from the Cleveland -district this 
month have reached 1 tons, as com with 97,513 tons 
last month, -and 99,507 tons in October, 1896, to 27th. 

In hematite pig iron a rather better business is being done, and 
the prices have been raised, but the situation cannot be considered 
satisfactory, in a great measure owing to the dispute in the engi- 
neering industry, which affects this branch of trade through the 
steel and shipbuilding industries, Mixed numbers of ‘East Coast 
hematite pig iron have been advanced to 50s. per ton, more because 
the late prices have been quite unprofitable than because of any 
increased demand, and even at the higher rates there is little to 
be made out of the manufacture, indeed most makersif they could 
manage it would cease for the present to produce hematite pig 
iron and put their farnaces on ordinary Cleveland iron, but there 
would be a difficulty in arranging for an adequate supply of Cleve- 
land ironstone. Av: ualities of Rubio ore are quoted at 15s, 
per ton delivered in the Tees, but 14s. 9d, will sometimes be 
accepted. The stock of hematite pig iron in Connal’s warrant 
stores on Wednesday night was 53,780 tons, a decrease for the 
month of 685 tons. 

Practically the eight hours day at the blast furnaces in the 
North of England may at last be considered to be conceded, and 
the new system is expected to come into force with the commence- 
ment of the new year, there being still a few details to be settled 
at some of the works. It is calculated that this concession will 
add 9d. to ls. per ton to the cost of producing pig iron in this 
district, but there is no doubt the men had good grounds for 

ing dissatified with twelve-hour shifts, and with the 
ments for Sunday work. What is known as the long turn will 
for each man only come every third Sunday, instead of every 
alternate Sunday, and the length of the turn will. be one-third 
shorter than it is at present. The granting of the shorter hours 
in this case cannot be considered a ent for agreeing to such 
a — in the engineering industry, as the cases are not on 

fours, : 

The finished iron and steel manufacturers report a. brisker 
inquiry in most branches, and very few of the mills are really 
short of work. The prospect for the plate and angle producers is 
not very encouraging ; they have done well so far, and have felt 
the effects of the engineers’ stoppage much less than might have 
been expected, as the shipyards have been mostly kept going. 
But a quieter time must be looked for, as shipbuilders have got so 
far advanced with their work that they will not be able to carry 
on operations as fully as heretofore, and even if the engineers’ 
oe was disposed of at once it would be two or three months 
before full work could be resumed at. the shipyards, as it would 
take that time for the engineers to catch up with the builders. 
Nevertheless, the prices of plates and angles are well maintained, 
steel ship plates being quoted at £5 53.; iron ship plates at 
23, 6d.; steel ship angles at £5 2s, 6d.; and iron ship angles 
at £5, all less 24 per cent, f.0.t. The -_ and rail trades are very 
active, and foreign competition does not compel the manufacturers 
to reduce their prices ; indeed, the tendency in rails is rather up- 
wards. Heavy steel rails are quoted at £4 10s, net at works, 

The shipbuilders have plenty of work if they could only get on 
with it. The late advance in freights has brought them in some 
‘ood orders, and some are said to have contracts enough to occupy 
from for nearly eighteen months, Palmer’s Shipbuilding and Iron 
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9s, to 9s, 6d.; small culm, rubbly, 4s. 3d, to 4s, 6d. 
to 103. 6d.; seconds, 8s. 6d. to 93. 3d.; small, 5s. 
coal, No, 3 Rhondda, 10s. 6d. to 11s.; through, 
, 78. 6d. to 8s. No. 2 Rhondda, 8s. 9d. to 
b, 7s. 3d. to 7s. 9d.; small, 5s. 6d. to 6s, 


ff, price from 103. to 10s. 6d. 
week only moderate, under 
is in good demand at Cardiff, price 153. to 17s. furnace ; foun 
17s. 3d. to 17s, 6d.; best, 19s, to 243, Pitwood is sell 
Iron ore market steady. 
tices: Best Rubio, 133, 9d. to 14s.; Tafna, 13s. 3d. to 13s. 64. 
m weather is favouring the receipt of considerable 
iefly from Bilbeo ard Benisaf, for the 
été la Commerciale, and the S 


Last week was a brisk week in most of the departments at 
Dowlais, and the ending of the strike at the Cardiff branch 
i tion. In the Lower Works all 
ay night, and continued through- 
was engeged on steel sleepers for 
In the Goat mill steel rails were the leading»feature. 
Ta billets, rails, merchant bars, tin 
there is satisfactory activity. 
Vale, business is moderatel: 
with the extended and muu: 
furnace power, wi'l soon be in a position to tarn outa 
In the Swansea Valley the various steel smelting estab 
are very brisk. Pontardawe, three furnaces at work, one in 
readiness for charge. At the Doff 
seven ; two at Milbrock ; and Lan 
is busy in the valley. At Pontardawe, nine miils ; all at Glyntaw 
four out of six at Ynsmendy, three at Park, two at Clydach, an 
at many of them tin “‘ sets” are being created. Morristown and 
Midland Works are in good activity ; mills and tin honres at 
Cwmfe'in active, and a good three-fourths of the departments at 
Cwmbwria at work. At Briton Ferry all mills were in full work 
last week, and there was an average production of hematite iron, 
steel bars, and ingots, 

Iam able to report a settlement of the wages question at many 
of the tin-plate works in the Swansea district, and now a larger 
business is confidently expected. The Welsh tin-plate, with un- 
s material and manufacture, at a little 
rice will, it is firmly believed, command the market, and 

attained by a good understand 
between employers and workmen. The 
accepted by the workmen of 15 
the men now see the wisdom of 

On ’Change, Swansea, midweek, pig iron was reported to be in 
better demand. Since my last there has been an advance in 
warrants of 7d. for Scotch, 64d. for Middlesbrough, and Cumber- 
land hematite 94d. Middlesbrough hematite unchanged, with 
It was further reported that in sym 
iron the prices -of finished iron and steel had 
ent advance, and quotations of tin-plate bars 

Pp Most of the works are full of orders, and a pres- 
sure is brought to bear for supplies of tin bar. 
The latest quotations, iron and steel, S 
pig, 453. 544. to 453. 64d. cash ; 
. | 42s, prompt ; hematite, 493. 34d 
? | sheet iron and steel, £6 2s, 6d. to £6 7s. 6d:; Bessemer steel bars, 
| £4 to £4 1s, 64.; Siemens, £4 23. 6d.; steel rails, heavy, £4 5:, to 
*) | £4 7s, 6d.; light, £5 58. to £5 7s. 6d. 

Tin-plate stocks slightly increased last week on account of large 
quantity received from works. 

Tin-plates: Bessemer steel cokes, 93. 44d. to 93, 6d.; Siemens 
coke finish, 93, 6d. to 93. 74d. 
7s. 9d., to 188, and 2ls.; 
Block tin £62 8s. 9d. to £63, 
Lianelly I have on several occasions referred to as meaning 

shown by a Government inquiry 
, who attended at the 
Local Government Board, the Borough 
rmission to borrow £4000 for sea 
ion of a store-yard, and £1760 for 
tion was offered, and the 


mae sl 20 
, aN ., of Liverpool, 
while for the same owners the Sunderland Shipbuilding Com 
will construct a similar vessel, and also two of 1500 tons eac 
Messrs, Pile and Co, 

The death, at the age of sixty-five years, is announced of Mr. 
Joseph Cabry, who was for many years manager of the Blyth and 
Tyne Railway before its amalgamation with the North-Eastern 
Railway, after which he was engineer for the central division of 

Eastern Railway, retiring from that position last year. 

The coal trade on the whole is active, though in the steam coal | to 15s. 
branch there is not co much pressure as there was, but that is 
to be expected as the end of the northern navigati 
rapidly approaching. For gas and house coals the demand is in- 

g, and the inquiry for manufacturing 
tained. A large quantity of rough small is shipped at 
the blast furnace coke for prompt delivery to the 
Middlesbrough furnaces can be had at 133. 3d., but some contracts 
year’s execution have been placed 
quantities at 13s, 6d., and in some cases up to 14s, 


is to build two steam 
8s, 6d, to 9s, 6d.; small 


ments have improved at Cai 
6d.; market quiet, 


fuel is well main- 
Hematite Company. 














late bars, and small goods 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THERE has boen a rather better feeling in the pig iron market 
This has arisen partly in consequence of the 


improved Pandy mill and in 


ate in the enginesring 


tions with a view of settling the d 
action of stocks of piz 


trade, but is also largely a result of the 
iron, and the good demand tbat exists both in Scotland and on the 
Tees. In the early part of the week Scotch warrants rose, with a 
moderate inquiry, from 45s. 5d. to 453. 7d. cash, coming back to 
453. 5d., and recovering again to 453. 7d. Business was also done 
ia Scotch warrants from 45s. 7d. to 45s, 

transactions in ordinary Cleveland iron in 
limited. A small quanti 
48s. to 43s, 1d. one mon 
done at 483. 4d. to 48s. 


ppe 
ore is busy. Tin-plate trade 


d. one month. The 


hands at 42s, 104d. cash, and 
berland hematite warrants were 
64d. cash, and 48s, 7d. to 48s. 84. one 
There was practically no business in Middlesbrough 


iron in Scotland has been 
furnaces in blast, compared 
t ~ ag eye ear, Of a thirty-seven 9 
ematite, thirty-five ordinary, and six basic iron. The 
has been reduced in the course of 
er en is now nearly 20,000 tons less than at the 


home consumption of pig iron continues on a comparativel 
extensive ecale, due largely to the fact that Middlesbrough iron 
ht into Scotland in such large quantities as in the 
e year. The arrivals at Grangemouth in the past 
week were 6983 tons, being 467 less than in the same week of last 
year. There is, however, still an increase in these imports 
since the beginning of the year of 16,000 tons, compared with 
the quantity imported in the same pei 
ices of makers’ pig iron are as follows :—Govan 
onkland, f.o.b. at Glasgow, Nos. 1, 463. 14d.; Nos, 3, 
ishaw and Carnbroe, Nos. 1, 46s. 44d.; Clyde, No. 1, 


47s. 6d.; Nos. 3, 463.; Dalmelli 
3, 468.; Shotts, at Leith, No. 1 
oom. at Grangemouth, No. 1, 5 


lee, at Glasgow, No, 1 


Since last report the output 


with seventy-five at 
being brought about 
uction now generall 


lasgow warrant stores y 
jd cent. is a tangible proof that 
is. 


iddlesbrough No. 3, 
, £5 5s, to £5 7s. 6d. ; 


1, : 
503. 6d.; No. 3, 47s, 6d.; 
6d.; Coltness, No. 1, 52s.; 


48s, 
Merchants report that there has been a somewhat improved 
ing for finished iron. The demand for mild steel, on the 
d, has eased off to some extent, and this is a state of 
for some time. Indeed, it would 
as dimpete “~ steel [oo Fp all 
through the engineers’ ‘ e same time 
the steel ye is not, =. Oe ae =. 4, 
factory. good many inquiries are being made, an ere are 
progress that would, it is believed, come to hand 
readily were the labour troubles settled. In the foundry trade 
business appears to be slackening off a little. 


things that has beea 


‘ business. This was practically 
have been surprising held this week by cal Slack, R.E. 


public street improvements. No opposi 

r intimated that he would report in due course, 
losion occurred at Pontlottyn last week, injuring 
several. One death has resulted. The pit is the property of the 


ipments are a little y. 
works are announced to be sold by auction 


These amounted to 6275 tons, compared with 4232 in the corre- 
week of last year. To Germany 945 tons were d 
i , Canada 295, South 
France 250, Holland 185, Belgium 90, Spain 20, other countries 
190, the coastwise shipments being 2895 tons, compared with 1780 
in the same week of last year. 

The coal trade is fai 
although eer com, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Home demand on the iron market, though rather limited for 

some sorts, has been on the whole regular, and fair prices are 
erally obtained. On foreign account, however, a dull trade is 

one, the tendency of quotations being in a downward direction. 

There is only a quiet sort of business transacted on the Silesian 
iron market. Though the principal 
industry are still pretty well employed, complaints have neverthe- 
ere and there, as a num 
begin to feel a want of fresh orders ; stocks have been rather 
increasing of late, and this has had a somewhat depressing influence 
on prices, The languid tone in the export trade is also 
laint ; heavy plates and bars have remained in 
emand hitherto, but there is next to no inquiry for 
hoops and sectional iron. The tube foundries 
occupied, though some of them report a 
oyment and demand, 


active in most of its departments, 
ain that fresh inquiries are not up to 


the same time, the current shipments are 
amounting at the whole of the Scottish to 
tons, compared with 164,910 in the preceding week, and 
171,834 in the same week of last year. Prices have fallen back a 
little from the rates that were current when the colliery were 
restricting the output. 


departments of the iron 












WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 

dadclonsy of tounngn, though a falc bolt of eoetpenteen enpeetes, 
eficiency of tonnage, tho a 0! in exported 
rovement in arrival of tonnage could take too, te 
id be regarded as satisfactory. 
coalowners have not quite got over the result of the stop-week 
discussion amongst the men. A railway official states this week in 
thin his personal knowledge four large 

steamers were at the time, after a slight discussion 
iff, despatched by Cardiff shipown 


have been, on the 
whole, pretty regular 


henish-Westphalian ironmakers are 
in most departments. In pig iron orders are coming to 
pretty freely, and the tone of 
A 
n nm com: ve! 

wire dentine pedhindiy d I In 
finished iron the business is slow, demand being restricted to very 
small quantities only. No change in prices can be reported upon 


ling of depression continues to 
ungarian market. Demand is ex 
Hungary, where a most unfavourable harvest has further reduced 
the already weak spirit of enterprise, and there is now only the 
smallest hand-to-mouth sort of business done, Austrian makers 
and manufacturers are slightly better off as 
sectional iron and rails are at present the 
hite forge pig being quoted 48°00 to 47 f 
wi orge pig being qu ‘90 to 47 fl.; grey ditto, 48 
48 to 51 804,; good merchant bars, 

girders, 111 to 125 fi.; steel ‘p 
65 fi.; boiler plates, 180 fl.; tank plates, 135 fl.; gal 
210 to 265 fl. p.t,; tin sheets, 26f1. per 

In Greece, especially in Pirzeus, 
been pretty limited 
quiry was coming forward. 
of slackness has prevailed for the last week or 
e, both raw and finished iron 
The weakness in demand has naturally 
and there have been slight reductions 


lively on the Bel iron 
n 0 weak Son 


retty regularly occu 


is firm. Oa foreign account 
or the different sorts of manufac- 
dull, and sheets and 


ers to Newcastle-on-Tyne 
e smaller articles of 


, and thence left for foreign destinations, 
could be multiplied, and it will take some time to 
* Cdalaes ans Gieoanding tooeip t thelr eetings the sliding 

are y at their meeti e sli scale 
ted by the Coalowners’ Association 
is what shall be the substitute. 
a scale, with control of output clause, and a 
minimum standard, as the best hecan suggest. Between 
ring, the discussion ma 
ontracts are coming to 


revail on the Austro- 
ly low, especially in 


notice which has been 


be expected to me 
nd. One last week was 
secured by Pyman, Watson, and Co., 70,000 tons, for the St. 
Nazaire portion of the Paris and Orleans Railway. igure 
on truck at St. Nazaire, including French 


d judging from bookings, Novem 
month. Newport, Mon, recorded a fair average, and Swansea 


iff this week is the 


uotations to be reported 


port was busy with exce; 

A leading feature of t! 
steady improvement in dry coals, which have advanced fully 6d. 
per ton, and promise to go higher. 


Last Cardiff quotations are as follows :—Best steam, 10s. 64. to 
8, 9s. 6d. to 10s.; dry, steady at 93. 6d, to 1 
- 5s. to 5s, 4 4s, 


ous easier, and for shipment at 
Cardiff slightly lower prices were quoted. Western Valleys 
9s, House coal is everywhere 


ionally large coal ex box. 

= Athens, se Sot for iron has 
only in iron for foun a 

Best coals are firm, small Sian halubicodssls 


two in the French iron and steel 


being 

been tel! upon 
re ym fie articles, 

ent and demand are pre 
market, but the tendency of prices has 
where orders of some weight are concerned. Of the forty-four 
last furnaces existing in Belgium, thirty-four are at present in 


The Belgian coal market is brisk. 
however, causing some anxiety in ind 


0s, 9d.; No. 3 Rhondda, 10s, 9d.; 
9d, to 8s.; No, 2 Rhondda, 8s, 3d. 
's.; small, 43, 6d. to 4s, 9d. 
lls, to lls, 6d.; seconds, 10s, to 





The Colliers’ Congress is, 
ustrial circl : 





———— 


700 colliers in the Lens district have struck, and the 
threatens to become difficult, as the collieries refuse to Agree to 
the 15 per cent, advance in wages that the strikers demand, 

During the month of September production of pig iron in 
Germany, iocludiog Luxemberg, was 581,674 tons, of 
125,607 were forge pig and «piegeleisen, 49,439 Bessemer ; 3]] 20 
tons basic and 95 358 tons foundry pig. Output in August of 
present year was 569,461 tons; in September, 1896, 534,178 tons 
were produced. From January Ist to September 30th, 1897, ‘no 
less than 5,062,708 tons were produced, against 4,702,194 tons fop 
the corresponding riod the year before, 

As there is a duty to be paid for bicycles in France, thejp 
pumber can be well ascertained; there were 202,026 in } 
256 084 in 1895, and 329,816 in 1896, no less than 62,892 bicycle, 
falling to the Seine Department. The duty raised is ten francs 
ann A 
Value of French general import was for the first nine months 
of present year, 2,897,955,000f., against 2,858,920,000f. for the 
same period in the previous year, the increase being 39,035,000, 
Value of 8 exported during the above-named pericd was 
2,714,089,000°., 2,501,662,000f. for the corresponding 
period in 1896, which is equal to an increase of 212,427,000f, for 
the first three quarters of present —_ 

In 1896, seventy-two new mines have been discovered in Russian 
Poland, five being brown coal, and sixty-seven iron ore layers, 
In 1896, twenty collieries have been worked, producing 223,645,000 

ad, or 1,119,881 bse less than in the year before. There were 
‘orty-one iron-pro ee in the kingdom of Poland 
in 1896, of which four belong to the Government, while the re. 
maining thirty-seven belong either to private companies or privats 
paves. Twenty-five blast furnaces produced 13,361,925 pnd pig 

n of different sorts, increase against last year beirg 1,775,898 
er ; seventeen mills produced 4,751,852 pud , increase against 
ast year —— to 995,133 ad ; while at four steel works 
10,372,965 pud stee], $95,133 pud more than in 1895, were pro. 
duced. The number of persons employed at the ironworks was 
11,635. The ore mines, seventy-one in number, yielded 18,785,900 
pad iron ore, 

According to the ‘‘ Comptoir of Iron Manufacturers,” the pro. 
foun: pig, 30, forge , an el ; of the quantity 
pee , 187 private works in European Russia yielded 92,198 
found. , the 21 Government works producing 4404 
Finland works yielded 1,271,000 pad, and in Siberia 549,000 
were produced. In 1896 the Russian output in foundry pig rose 

ud against the year before. Import in foreign iron and steel was, for 
¥s96, as follows: Foundry pig, 4,592,000 pud ; raw bars in iron and 
steel, 23,009,000 pud ; iron and steel manufactured goods, 2,744,000 
pud; and machines and apparatuses, 5,269,000 pud. Output in 
pit coal likewise shows an increase for 1896, total production in 
pit coal being estimated at 600 million pud, of which 350 million 
pud fall to the Don district, while about 250 million pud fall to 
the Dombrowa district ; nearly 50 million pud of the total output 
were anthracite. Import to Russia was for 1895 and 1896 in 
1000 pud ; pit coal and turf, 17,644 in 1895, and 120,577 for 1896; 
coke, 18,937 and 22,220; foundry Pig, 7753 and 4592; bars and 
sectional iron, 7152 and 8387 ; iron plates, 4944 in 1895 and 7042 
in 1896 ; steel bars, 1689 and 2909; machines in cast steel, iron 
and steel, 3152 and 4236 ; agricultural machines, 935, 871 ; appara- 
tuses, parts of machines, 1238, 1447; various metals, 29, 
30,747 ; scythes, shovels, sickles, 339, 322. Value of chief articles 
of export were, in 1000 roubles: Pit coal and turf, 13,149 in 1895, 
and 13,609 in 1896 ; coke, 2404, 2867 ; cast iron, 5568, 3627 ; bars 
and sectional iron, 11,800, 14,045; iron plates, 5482, 4248 ; steel 
bars, 4291, 5930 ; steel , 2169, 1170 ; copper and aluminium, 
6275, 9476 ; tin, 1755, 2101; lead, 3863, 3577 ; zinc, 2235, 1849; 
scythes, sickles, shovels, &c., 2627, 2619; tools, 3113, 3607; 
machines and apparatuses, 53,175, 65,412; watches and clocks, 
5710, 51,190 ; bicycles, 1715, 1248 ; iron vessels, 4514, 9196, 


- mene 
— — 


. AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 20th, 


LarGE gold arrivals, large exports at fair prices, increasing 
se mn of grain wanted at home and abroad, expanding 
iron and steel requirements, and —— ease in the m 
markets, with improving collections among the innumerable 
traders throughout the interior, all have contributed to a very 
hopeful feeling in manufacturing and commercial circles through- 
out the country. Just now a eens effort is being made to 
up foreign orders for our mill and furnace products, and some very 
recent cablegrams are encouraging. All iron and steel quotations 
have moved upalittle. Ore oe mem aiming at centralisation 
have hardened prices in quota at least. Steel billet mills 
have been so far oversold that some makers decline to book orders 
for later winter delivery. Billets for early delivery except an 
speculators are hard to get. There is such a rush for finis 
products that consumers are willing to pay a dollar extra for the 
assurance of ha billets when they want them. Even this does 
not always secure assurance, iron production has almost 
doubled within twelve months. The extreme limit will be reached 
before the winter holidays. Steel is in greater demand at this 
hour than visible capacity can supply. Stocks of Alabama iron 
have declined 100,000 tons in five months. Cars are scarce, Coke 
does not come in fast enough, but cooler weather will clean out the 
ellow fever and open up business again. Large consumers 
i — between two colnens To order all the material 
they would like would result in an advance in , and 
ultimately a destructive reaction. To defer buying is to 
j ise quotations and margins on work within reach. The 
bal of the’‘present demand comes from the highways and be ote 
from the little concerns that have been iting for months 
years to expand production. The good crop is the basis of the 
resent activity. Plate and structural mills are very busy. There 
an upward tendency in all arin but the present conservative 
course of consumers may prevent a break out of a trot. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SrzAM coal is rather quiet, owing to want of tonnage ; prices 
unchanged. House coal keeps up in demand, with prices very 
firm. Iron ore firm. Iron and steel works well a } 
Coal: Best steam, 9s.; seconds, 8s, 9d.; house coal, 11s. 94.5 
dock screenings, 53. 9d. to 6s.; colliery small, 5s. 3d.; smith’s coal, 
6s, 6d. Patent fuel, 10s, Pig iron: Scotch warrants, 45s. 9}4.; 
hematite warrants, 42s, 11d., f.o.b, Camberland ; Middlesbrough, 
No, 3, 48s, 84d. — ; Middlesbrough hematite, 498. 3d, Iron 
ore: Rubio, 14s, 8d. to 14s. 6d.; Tafna, 13s, 6d. to 186, 9d. Steel: 
Rails, heavy sections, £4 6s, to £4 7s, 6d.; light ditto, £5 5s. 
to £5 7s. 6d., f.0.b.; Bessemer steel tin-plate bars, £4 ; Siemens 
steel tin-plate bars, £4 2s, 6d.; all delivered in the diate, oe 
Tin-plates: Beesemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s, 
Pitwood, 15s, 9d. to 16s, London Exc’ e Telegram : Copper, 
£47 18s. 9d.; Straits tin, £62 7s. 6d. Freights very firm, espect- 
ally to the Mediterranean bay ports, and coasting. 








Tux estimates for the Tower Bridge northern approach, 
Strand (Holywell-street), and Tottenham Court-road (Bozier® 
court) improvements, amounting to £841,990 gross, and 1 
net, after deducting the s of sales of surplus land, were 
approved at the last m of the Council of the administrative 
county of London, 
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THE PATENT JOURNAL. 
oneal suencuanaied 
Application for Letters Patent. 





When inventions hove han ** communicated" the 
ya and address of the communicating party are 
printed in italics. 


18th October, 1897. 
99,500. WALL CABINETS and Bureaus, A. Gartner, 


28, fr, Gouna Suet and Torpspo, KE. M.T. Boddam, 


ante Sprino WHE fcr Startine Carts, W. H. Tye, 


ingham. 
j_iigaingt Low Cie Rim Arsustine Tire, J. Griffin, 
an SS aLAAVERS, L Redmayne, mete. 
98,505. INDIA~ -RUBBER BANDAGES, J. ll, London. 
98,506. = Howvens for Cameras, J. E. Thornton, 


trincham. 
99,507. Suiecps for WaTer Gavoes, G. M. Marchant, 
Mr addersfield. 
98,508. WaTeR-TIGHT Doors, W. H. Gowdy, Newcastle- 


28, Yo Ganoways, H. Kerr, Glas 


93,510. CaLLipErs, C. W. Summerskill and J. yen, 
irmingham. 
98,511. CunLinc Hat Barus, A.Turner and F. Battersby, 


lanchester. 
512. Corrmn Furniture, C. Darrah, Manchester. 
99,518. TELEPHONE Receivers, G. A. Nussbaum. —+(La 
‘Société Industrielle des Téléphones, France ) 
98,514. ELECTRIC Tramways, J. jE pe dy and A. E. 
Porte, Dublin. 
93,515. PLASTER, W. Smith. Dublin. 
93,516. DispLay Racks, W. J. and J, Unkenho!z, 


London. 
93, ANT Maxine Tea, A. F. Stephens and R, T. Connell, 


ans Pr Pire Benps, C. L. Laubsch, O, E. Uhle, and R. 
Briiggemann, London. 
98,519. Preumatic Tires for Wuexts, G. J. Reynolds, 


, Carlisle. 
doy. 
. Collins and F. Evans, 


don. 
98 520. Brake. D. B 
98,521. Fries, T. Sing! 
592. CvcLe Sranps, G. 
Semin gham. 


28,523. SrOPPRns, E. Skriwan, Manches' 
3 524. Keys, The Co-operative Padlock Soctety, Ltd, 
and A, Aston, Wolverhampton. 
28,525, Lea nag Presses, Edgar, Colwick, near 
Nottingh 
3598 To i K. Wright and J. H. Cox, Greenock, 


98, 527. Cycizs, J. Thomas, Dublin. 

98,598. ConTROLLING Motor Enones, H. O. L. Holden, 
Woolwich. 
529. SecTIoNAL Banpep Tire, W. Purdoe, Birming- 


93,580. BicycLe Hotpers, F. E. Stuart and A. P. Ford- 
oore, London. 

98,581. InpIcaToR, J. ae, Bradford. 

93,582. Tire, G. Fair, me 

93,588. DusT-PROOF Hv A. E., and A. Reeves, 


ingham. 
23,584. Drawine Woot, J. Hayes and G. H.Brayshaw, 
Bradford. 
93,585. CycLe Gear Case and Frame, J. White, 


Bwanses. 
po EvevaTep Track Raitways, W. J. Waldron, 


on. 
23,587. Pyeomatic Cyc_e Brakes, J. E. Leatherbarrow, 


Manc! 
28,588, LINks, H. T. Cook. London. 
98,599. Liquip Manure Disrrinvtors, J. Tovey, Bir- 


ham. 
23,540. Lawrerns, E. Bell, J. Mohr, M. Lechner, and W. 


Krauss, Halifax. 
98,541. nee Norse, G. Cribbes and A. F. Ross, 
G 


23,542. SE 8. <5" ~ Manchester. 

mi. Gas Ge Snes = . Edmundson and F. Ent- 
wis! 

28,544. Oemnaciee Cistern WaTer-surP.y, R. Sykes, 
London. 

23,545. Mawties, W. Schenk, Halifax. 

23 546. Bearinas, M. Heydrich, Halifax. 

23,547. AceryLene Gas, A. Wartenweiler and R. 
Spengler, Brussels. 

23,48. VeLocipEDE Spgep Inpicators, B. Bonniksen, 
Coventry. 

23,549. Cases, W. Chalkley, Southampto: 

98.550. Bearinos, E. Browning, spten. 

98551. Protec = Rattway Lives from Syow, F. 
Urquhart, G! 

— = WATER “y ‘CLEANING Siates, J. Hunter, 

28,553. Freon, A. G. Anderson, Glasgow. 

28,554. Means for Inpucina Dravout, Se E. Frat, 


Glasgow. 

23,555. Securino WiNpow Frames, W. G. and J. H. 
Stones, Manchester. 

23,556. Cvciz Supports, W. G. and J. H. Stones, Man- 
chester. 

23,557. Dryina Borries, W. Lees and M. Dickinson, 
Manchester. 

28.558, Fisisninc Woven Fasrics, A. Greenhalgh, 
Manchester. 

23,559. Brackets, J. Findlay, Greenock, N.B. 

= Rais, F. W. Ratchffe, J. H. Pearson, and P. 


‘ham. 
28,561. SADDLES, L. A. Edwards, T. 8. Hasluck, and T. 
H. Starkey, Birm: 
562. THREADING DS, “W. B. Lake and E, F. 
tt, London. 
28,568. Navioarion of BaLioons, W. P. 8. Edwards, 
Southsea, Hants. 
23,564. Preventina Incrustation, C. P. Horton, Bir- 
mingham. 


28,565. SOLDERING, M. Eulner, Brussels. 
28, ) ReDucinc MATERIALS to Putp, R. 8. Laird, 


urgh. 
23,  ' Onan Tires and Toure Covers, R. Coulter, 


28,568, WatcH- -sPRING Hus, T. Wilkinson, Kendal, 
Westmoreland. 

28,569. Winpows, J. McKenzie, London 

33570 aay Broom-HEaps to HANpies, W. Wood, 


28,571. Beversans, J. B. Meeson, London. 

28,572. Woot Work, M. Anderson, London. 

28,573, Sasu Fastener, E. Jordan, London. 

23, 574, Tires, E. Heyl-Dia, London. 

a PENHOLDERS, D., and E. N. Uwins, 


28,76. Locerwa Jomt, C. Craig and E. 8. Johnson, 
on, 
23,577. A Game Apparatus, A. Lang, Manitoba, 


yg Toy, A. Binns, London. 
yy VELOCIPEDE Drivina-MECHANISM, B. J. French, 


28, 0, Steararno PROPELLER-SHAFTS, M. Willenius, 


23,581. Stoves, N. B. Rogers, London 
28,582, ENGINES, W. D. and 8S. Priestman, and H. 
Richardson, London. 

py oy VEHICLE BRAKE Mecuanism, A. Pidgeon, 

23,584, lonowosas, 3 Otto, London, 

286 i J. Mohs, London. 

My ASTENINGS, J. Hasswell, London. 
en eran Bicyco.e Stranp, R. and T. Robinson, 
ee VESSEL-PROPELLING APPARATUS, F, H. Storm, 

23,589, Suranarcie Brewers’ Frninos, J. R. W. 


%8,590. Reaisrer Stoves, J. E. Russell, London. 





28,591. VewriLation of Tents, J. H. Brown, London. 

28,592. Venetian Buinps, P. 8. Ryley, 

28,598. Lamp Apparatus, F. W. ‘kington, London. 

23,594, Preomatic Tires, L. B. Atkinson, London. 
ee. —— Macuines, L. 8. Burridge and J. 

on. 
28,596. SaDDLE for Bicycies, W. Wiglesworth and A. 
. Moore, London. 

28, 507. DRYING Woop, A. Lambiotte, London. 

28,598. Scarro.pine, H. H. Lake.—(F. Vigano, Italy.) 

93,599. Fotpinc Boxgs, The gg pany g Box 


Company, Ltd., and O. Ingre: ma. - —_ 
we, Lanten. 


28,600. Borrixs, J. 0 Creasy an: 

28,601, Corrine Devices, J. Hall 

% 602. Anoprs of ELectro DEcomPosiNG y ar 
E. J. J. B. Benoit, London, 

28,608, Fare Merers, J. M. Black, London. 

28,604. Process for DIstNFECTING, A. Zimmermann.— 

On. Krell, Germany.) 
28,605 UmBreias, G. Sharpless, London. 
28,606. — for PLovenine Lanp, B. P. Nubar, 


29,607. “ites - writinc Macuives, H. L. Gaveau, 

nd 

28,608. a Enaine, W. H. Dowland, London. 

23,609. SypHon Deviverinc Apparatus, A. Schwarz 
and A. G. Hoffmann, London. 

28,610. Hotpivc Taermomerers in Caszs, 8. Icard, 


London. 

28,611. Fotpinc Paper Baas, W. P. Thompson.—(F. 
Hesser, Germany.) 

28,612. Derercent Compounp for WooLLEen Goons, H. 
a ner, London. 

28,618. Meratiic Packino Rina, W. Gminder, London. 

28,614. Conpensine Apparatos, C. E. and E. Crompton 
and J. T. Cochran, Liv 

yo oad Srezrino Gear for Snips, EB. C. Johnston, E. 

ton, and J. T. Cochran, ens 
act incu, E. C. Johnst E. Crompton, and J, 
T. Cochran, Liverpool. 

23,617. Martcou-soxes, G. H. Addinsell and A. F. G. 
Doublet, Liverpool. 

28,618. Detiverine Torter Paper in Surets, W. 
Stdlzle, Liverpool. 

23,619. Stgamina Conrectioneky, T. H. Tonge, Man- 
chester. 

23,620. Exvevopss, J. Joh Bir 

23, 621. Toys, L. Biddle, London. 
28,622. CooLtna ARRANGEMENT, W. D. mactnseadnis 
(La Bociété Diligeon and Cie., France ) 

28,623. ELecrric INCANDESCENT Lamps, C. Howard and 
pi. Mayer, London. 
23 624. MOTIVE Enoines, H. 8. Halford, London. 

28,625. ELECTRICAL Time-switcn, A. J. Wheatley, J. 
M. James, and T. B. Browne, London. 

28,626. CvcLe Frames, BE. F. McCowen and W. J. 
Johnston, Ireland. 


14th October, 1897. 
23,627. Surpmnc Sraxwer, W. B. Whitcombe, Bir- 
min 





Sinoit 





v9 " 
28 ‘sap Mecuanism for Cycies, W. D. Bohm, 
mdon. 
8,629. 4, eg Sxar Cover, M. J. Redmond and 
a Magee, Dublin. 
28. 30, Manvuraccure of Tustne, F. Reddaway, Man- 
ester. 
28,681. Automatic Fire Extincuisuers, O. Hcffmann, 
Manchester. 
28,682. Manuracture of Hosg, J. L. Jones, Dublin. 
23, 633. Firrinos for Hoss, J. L. Jones, Dublin. 
28,684. Composition for Treatinc Fasrics, J. L. 
ones, 


By 685. CARDBOARD = C. E. Poe wate Leeds. 
and L. B. Taylor, Birmingham 
iw. 
iv L. 
Cyo.e Hoipers, R. W. H. Rodney, Bristol 


28,636. Door Locks, W. Essex, Sou 
28,687, ATTACHING Sicuis to Ririzs, E. a Parsons 
28,688. Nexp_e Tureapers, J. Darling, G) 
23,689. WureE.s for Bicycies, H. E. Peach, 
23, 640. 
28,641. Murriep K1xy, R. C. Staley, Burton-on-Trent. 
23, 642. — for Movutpine Pasts, J. Hunt, 
K 
28, 


nco 
28,644. Dyeina Textite Materiats, A. J. Craig, 
lasgow. 


28,645. Sueer Meat Kyops, T. Smith, Birmingham. 

28,646. Coverine for MaIL-carts, A. Hill, carte gg 

23,647. Parts of Cycizs, W. J. Ginder, Birming! 

23,648. Hotprine Movasie Sasues, T. Walton and R. 
Parkinson, Blackburn. 

28,649. Hotpinc Movaste Sasues, T. Walton and R. 
Parkinson, Blackburn. 

28 650. Loosz Regp for Looms, T. Crabtree, Man- 
chester. 

23,651. Watcu Grasses, A. H. Lessells, Cheshire. 

28,652. Branman Locks, G. Fuchs, Manchester. 

28,658. Boora, R. H. Southall, 

28,654. Inpia-RUBBER Toys, 8. E. Statham, Levens- 

anches' 
28, — PREVENTING the EscarE of FLuips from Bat- 
ns, 8. E. 8 Le M 





28, "656. . hmloene Cakes, J. Evans, London. 

28,657. Feepixo Cakes, J. Evans, London. 

28,658. Securise Bar Droprers to Wire Fencrine, A. 
Miller, Glasgow. 

23,659. Szecurninc Droppgers to Fencincs, A. Miller, 


Glasgow. 
23,660. i gag Raitway Rais, J. H. Dyson, Elland, 
Yor 


28,661. Lsqurp Lamps, F. E, Suddard, Seine-et-Oise, 
France 
23, ‘sual Lock for Lamps, A. Jones, Newcastle-upon- 


28,663. * Laemeemwe Visration, W. S. and J. E. Moore, 
Northwich, Cheshire. 

28,664. Ware Tirz, J. W. Allen, Helsby, near 
Ww 


28,665. Seien teen, C. Kinder, D. Steen, and J. R. 
Lenander, Seacombe. 

23, pot SHADING STomps, 8. E. A. Griinewald, 

mdon. 

23.667. Umpreias, M. Fear, London. 

23,668. Castine Ingots, J. O. Arnold, Sheffiald. 

23,669. Cycie Gear, E. Garnier, London. 

23 670. Woot, W. P. Ingham, London. 

23,671. Smoke Prevention, T. Lowden and F. W. 8. 
Stokes, London. 

23,632. Suzars, W. Kimberley, London. 

28,673. Boots, J. F. Jones, London. 

28,674. Specracte Frames, F. Howard, London. 

23, 1675. BRAKES, A. Shovens and W. 8. Penney, jun., 


23,676. Hanne Bars, W. A. Law, London. 

23,677. Brakes, 8. J. Kent, London. 

28,078. ag + FEEDING APPARATUS, F. W. Vickery, 

—— Roine Macutngs, F, W. Vickery, 

28,680. Motors, J. E. Liardet, London. 

28,631. Motor OPERATING Mecuanism, G. Martinez, 
London. 

28 682. Tanxarps, C. Braun, London. 

28,688. Steerina Devices for TorPEDogs, EB. Kaselow- 
sky, London. 
28,684. Boor Tre 
23,685. Scissors, 


a a Houpina Goons, J a ¥ M. Heywood, 
ndon. 
23,687. Brusu, H. A. and E. J. Couc London. 
23, yao tle Dryine VecETABLE Fisres, J. Brandwood, 
ndon. 
28,689. Drama cm J. Brandwood, J. Taylor, and W. 
Ogden, 


28,690. Waons, "C. C. Durfee, London. 
23, 691. CLearErs, J. Thomson, jun., and 8S, Scholfield 


ndon. 
23,692. Harmonium, &c., AtracuMENTS, J. Hillier, 
London. 
—_ PressuRE Repucine Device, L. Schermuly, 
on, 
23,694. Brakes, W. A. E. Crombie, London, 





28,695. Cases, C. D. Barrows and C. H. Smith, 

28,606. Wixpow Moonrtine, J.T. Irwin, Belfast. 
23,697. Fiies, W. Junge, London. 

= ln ga Boxes, W. P. Thompson.—(F. Hesser, 

23,609. Teo Yeon. Wiegand and fert, 
Maschinend arelteaae mit Fea teny oh 
Haftung, @ ame 

28,700. mPeouNDS for CLEANSING, J. Mendess, 

a Suor for Smooru-BorE Guns, C. von Witzleben, 

28,702. Brakes, A. Apple’ Polen Ben 

28,708. Team, A Aneiety: Twigs ‘irmingham. 

28,704. napa for Pzncis, J. C. L, 5 Le Campbell, 

=e Bxonrns, C. B. Gallow, London. 


23,706. Rotharh 
28.707. 





London. 
Sty for CONNECTING Tupes, A. Adenis, 
23, 708. Ervecrivo Compustion of Fuzt, T. Macalpine, 
29,700. Daawixo Orr Liqguip Contents, J. Spencer, 
Ae Saree, R. J. Threlfall and G. B. Bowles, 
28,711. Sounpinc Boarps, C. ar monn London. 
28712. Cuais Geapino for Cycizs, J. Haider, 
23,718. Ex.ecrric Macuines, R. Fabian, 
23,714. Comprwation Pocket Knives, A, Normand, 
28,715. Cans, T. Thomas, London. 
23,716. Booxs. H. G. Cardozo, London. 
— PrepayMent Gas Merers, W. Webber, 


mdon. 
28,718. Looms, C. Joubert. London. 


Dynamo 





23" 719. Ionowe, E. de Laire, London. 
28,720. Putieys, F. J. J. Gibb —(B. A. Maginniss, 
United tates. 
by reared Apparatus, N. Fortescue, 
mndon. 


23,722. RerriceraTine Apparatus, H. Doig, London. 
15th October, 1897. 
23,723. Sappies for Cycies, &, W. H. Oughton, 


y- 
_— Process for Treatine Spirits, J. B. Hilliard, 


iw. 
28,725. Curtars Suspenper, A. and 8. Hunt, 
23,796. Hi F. H.W. 
ELOcIPEDE Ho.pers, F. H. W. Breininger, 
‘s Norton, near Birmingham. . 
28,727. Construction of CoupitimsaG3 for Suarrs, J. J. 
Moody, A. G. Bayton, and J. Donald, Barrow-in- 


7. Atracuixe Dres3 Guarps, J. 8. Crowley, Man- 
chester. 
23,729. AP weeenge we Cameras, J. E. Thornton, 


Altrincham, C 
23,780. SPRING mo < Tree, A. Bruce and W. 
Greenock. 


23,731. Wixpow Buinps, J. 8. Staines, Liverpool. 
28,782. CvcLe Brakes, F. B. Goodman.—{J. Wiseman, 
New Zealand. 


28,738. REFRIGERATIVE Topacco Pirz, T. Joyner, 
Poole. : 


28,734. Licutinc Lamps, W. Ward, Bristol. 
23, 785. Reeps for Weavine, T. P. Dunkerley and J. 


‘Adams, Macclesfield. 
= Frames for Cycizs, T. Slack and T. Whitaker, 


23,787. Toptiectin withdrawn. 
23,788. ApsustiInc Hanp.e-Bars, J. and H. Whiteley, 


28,789. en oe CoLourRED Puotoorapns, H. W. 


Cottrell, 
28,740. Canrizrs for Booxs, J. Linkleter, Tynemouth. 
28,741. Cycie Toor Baos, P. A. Martin, Birmingham. 
28,742. Canrizrs for Gotr Cuivuss, P. A. Martin, Bir- 


28,748. Conwectine Buckues to Straps, P. A. Martin, 
28,744. Lockine Batt Heaps of Cycies, W. L. Pizzey, 


Bristol. 

23,745. CYcLE rans, He G. Inman, Bradford. 

23,746. Gas Enar Igel and F. H. Young, New- 
castile-on- 


28,747. fy ee on Raitways, W. Furnival, 
Wolverhampton. 
23 po Pyrevumatic Trees for Crores, C. G. McDowell, 
ay 
23,749. Power Hamers, H. F. Massey, M: 


23,796. Lupricatine ApPaRatus, H. Hamelle, London. 
23,797. Sturvinc Marrresses, A. Griffith, London. 
28,798. Curr for Corrgz-por Stramens, C. F. Downey, 


28,799. ILLUMINATED Sion, C. R. M. Thomson, London. 
23,800. Cycie Supporter and Braxg, 8. C. Goodhart, 


= aa Appiiance for Onpyance, A. W: , Londen. 
Se Pherae ig 48 GENERATORS, L. Buffington, 


23,808. Vanyinc the Spgeps of Venicies, La Société 

Diligeon and Cie., London. 

804. Gas Liouting, F. Hoffmann and W. Olsen, 
bg oc Woop-screws, W. H. Hardy and J. T. Mason, 
enon Crouxs and Veuicuzs, D. Young.—(W. W. Lee, 

United States ) - 

23.807. EwamMeLiina Giass Puates, N. E. Geille, 
28 908, Kav for Cvoue 8 Nivpxes, 8. J. Rose, Bir- 

808. ‘or Cycie Spoke 5 

mingham. ' 

16th October, 1897. 
28, pe eiacannete Macuryg, H. and F. Nehmer, 
28,810. Baskets, W. Addinell, Sailes: 
23,811. Mrxine and Kweapinc Apparatus, A. L. Cobb 
and J. T. EB. Brown, London. 
3 ry Drivine ny R. Brown, Sunderland. 
. Permanent Way for RAILWAys, A. E. N. and 

* N. Yeadon, Leeds. 

28,814. JouRNAL Beanrinos, T. W. Ballard and V. Wolff, 
an 615 Bi T for Oy WwW. 8 

,815. RupBeR Toses for 4 : 

Newton-le- Willows. ee: pate 
28,816. Corouninc Matrers, A. Ashworth and J. 

Birger, Bury. 

23, ce Apparatus for PLayine,Gotr, W. H. White, 
i (a Gear Cases, J. G. Grose and F. Smith, 


23,819. CoaLixe Surps, T. Blisset, Newcastle-on-Tyne. 
28,820. Pap or Hernia or Rupture Tarvussss, J. Stone, 


23,821. Tap Wrappine Hotper, E. Bostock, Liverpool. 
,822. SELF-PROPELLED VeHIcLEs, E. C. Blechynden 
mt = my ray te a 

EARINGS for Cyc E " 
a LES, Gary, Kingston. 

28,824. Cycite Brake, The Badminton Cycle and Com- 
ponents ( Company, Ltd., and P. C. Wilson, Bir- 
ming: 

28,825,- PHoroGRaPHic Frame and Sranp, W. Deakin, 

“-— Storie Cycizs during Traysir, E. J. Sumner, 

23,827. Meruop of Raisine Begr, &., W. Evan 
Manchester. is 


23,828. Trine, J. C. Meredith, Birmin, 
23,829. Trre for Cycies and Vemnum Wee 6. Reynolds, 


London. 
23,880. Cass, A. W. Li ton-on-Thames. 


m, Kings' 
23831. Apvostine Cycize Huss, &c., W. 8S. Howell, 
7, Rorary Motor, W. Huggins and D. McCallam, 
ee. 
23,838. Lockie Device for Batt Beartnas, E. Jones, 
23,834. BarrCans, H. Merritt and W. Brown, Romiley, 
23,885. Cycte Hanpxes, W. E. Halladay and G. W. F. 
, Birmingham. 
23, ae Tramway Locomotion, W. Snelgrove, Bir- 
~ = FEEDING Gas Enorves, W. Snelgrove, Birming- 
ost $38, ” BepstEap, A. Tomlins, mas, 
28, 839. Coats, W. Glasgu 
23/840. Furnace, R. Baker, Tae po F, N. Stephens, 
23,841. PREVENTING PoncruRED Tires, G. Kennedy, 
" Packing Borries and Grass, H. B. Roxburgh, 
iw. 
23,843. Woop Manrets, J. Parker, Birmingham. 
23,844. CycLe Tires, G. Stowe, Birmingham. 
23,845. Cyrco_zs, W. B. Mair, Dundee. 
23,846. CompENsisc Sream and Vapour, J. Klein, 
Manchester. 
23,847. DousLe Pie Fasrics, O. Hallensleben, Man- 
chester. 


23,848. Water Meter, J. Drach, Manchester. 
28,840. § Sprocket Wee. and Cuan, J. 8. Kidd, 





28,750. Grar Cases for Cycizs, W. H. and B. H. 
J Wolverhampton. 
23,751. Packina Bicycies in Vans, R. D. de Little, 


28,752. ComBrnED oem &c., for Bicycizs, W. Lyth 
and J. Edwards, 


28,758. Covenixos of Tines, A. Hagon, Cardiff. 
28,754. ADs USTABLE Batt and Socket Truss, F. Loram 
and J. Dickson, Sheffield. 
28,755. Cuaia-aeaaen for Brtu1aRpD-Rooms, F. Bach- 
Brussels. 


mann, 
28,756. HousEHoLD Urensits, H. Brussels. 


28,757. Rorary Moror, 8. \ 
23 758. VeLocipepgs, P. J. Heres and A. Klein, 
Brussels. 


os 759. InnaLine Apparatus, A. Gutschy, G! Ww. 
28,760. Wrincine MacHINES 
761. SHEET ADJUSTERS, W. H. Spelman and T. E. 

ns, Liverpool. 

28,762. TRANSPORTABLE im. C. Grayson, London. 

23,768. Rerarnine in Position the Corps of Winpow 
Burxps, F. 8. Cox, London. 

28,764. iaoenenaee | Kwos, J. R. F. Raw and C. A. 


» Retfo: 
7 Parent STAR Eye, J. Jackson and J. W. 
, Manchester. 


28, 766. Barus, E, Miail, London. 
28,767. Tires, G. E. Evans, Birmingham. 
pa Brakes for Ve.ocirepgs, T. H. Simmonds, 


on. 
23,769. Levet Lamp, H. Lisle, London. 

28,770. Perroratine Stamps, J. Kinna, London. 
93,771. Crosers, M. J. Adams, Leeds. 

28,772. Music 1 Desks, T. Harrison and M. Simpson, 


don. 
28,7738. HorsesHors, W. A. Swain. London. 
23, 774. Papas for Cycizs, J. McKay, London. 
28,775. 5. Wuerts for Crores, &c., J. and H. J. Nash, 


on. 
23,776. Game, A. J. Watts, London. 

23 777. Steam Generators, J. Sampson, London. 
et He Retarnine Winpow Sasues, W. A. Stevens and 
A. juss, 
28,779. Inruatine Tr W. Cc. C. go London, 
23, 780. Penrack, E. 8. Day, Ash Vale, — 
93,781. Grips and HANDLES for A secon T. pherd, 


28,782. Recerractes for PreskRvED Provisions, T. 
7 lhepherd and R. W. Ward, London. 

23,788. CvcLe Tires, E. m, London. 

28,784. a for Hearixe’ Tupss, C. H. West, 


28,785. @ Gear for Cycies, J. G. Frost, Liver- 


Ri Picrurss, E. F. Radicke, Liverpool. 
28,787. TREATMENT of Szwace, C. J. Whittaker and W. 
6. London. 


28,788. PRoPELLine Bicycies,}W. D. Bowles, London. 

28,789. Sappies for Croizs, J. Favets, London. 

23,790. Jomrr for Macuinery, A. J. Stone, London. 

23,791. Lacz Work, L. C. Brun, London. 

28,792. ELEcTRIC PULSION of VEHICLES, F. W. 

ider, London. 

be PRESERVATION of CaRBIDE, C. J. Lundstrim, 

794. Hanpie-sars for Cycizs, J.: F. O’Brien, 


a or Briurp Cue AtracuMent, A, L. Benjamin, 





23 — ee for CLotue3 Props, E. A. Williams, 
28,851. big ae Treg, F. M. Stone and J. 


23.852. Tr isgow. 
28,858. a Tops of Borris, J. Glover, Bir- 


a Locks, A. Cashin, Birmingham. 
23, = Pa a FRaGILE Articles, R. P. Glasgow, 


23,856. Cycte Tires, E. Stanley and W. Broomhea‘, 


Coventry. 
23,857. Puzumatic Tires, W. Langbridge, London. 
. A. Henshaw, 


28,858. Winpine Execrric Wires, C. 

23,859. CLorHes Rack, E G. Taylor, Edinburgh. 
23,860. 8. Frank, 

28,861. Bracket TaBLe, W. McKenzie.—(W. P. Kidder, 

Onited tes. 

28,862. ManuracturReE of CycLe Sappies, A. E. Terry, 
eg Lockine Cycie STEERING Bars, F. Brookes and 
uley, 
23,864. Castors, J. Wellbourn, London. 

28,865. Hat Reco.ator for Incusators, J. B. Everall, 
23, i. a &c., Srarncn Brocks, W. H. Uhland, 
asst. Grou and VEHICLE Pepat Bars, C. Alstrom, 
23,868. a Hanpies to Doors, A. Kellett, 


869. nies Cuvs, T. R. Scott, London. 
23870 Water Fitter, A. H. Rigmaiden and W. Hill, 
vi 
23,871. ANTI-PUNCTURING Device for Tings, T. Marsden, 
Liverpool. 
sy Compounp for Tazatinc Sorss, A. P. Swanson, 


don. 
23,878. Trres, J.S. W Edmunds, London. 
23,874. ARTIFICIAL MoTHER-OF-PeaRL, E. Heusch, 


mdon, 
28,875. MANUFACTURE of Sucar of Mix, H. Higgins, 
“= Sranp or Soprort for Instruments, E. Jungk, 
— Resgrvorn for Ink Warirers, E. Schoepke, 


23,878. Rartway Cuarrs, T. Moseley, London. 
28,879, Lieutine Cyctz Lamps, H. E. Jackson and J. 


on. 

25 80, Darvin Wueerts for Crores, H. Bettley, 
n. 

23,881. Two-wHEELED VEHICLE, C. Béttcher, London. 


28,882. Lin Luyxs for Conveyors, J. Lones and E. Holden, 


ae Prates, R. B. and H. 8. Thomas, 
884. SupporTiNe Winpows, E. J. and V. W. Hill, 

- London. 

_— Movuntinc Pepais of Cycizs, J. McRae, 


28,886. Execrric Morors, F. O. Prince, London. 
pts Propuction of ALconots, B, J. Atterbury, 
gy oe een Casina and Sas Frame, T. Jones, 
bay 
28,889. Hooxs for the Rieeme of Sures, W. Wallace 
Glasgow 
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23.899. Cycie Tr J.C. ye gray Giesgew. 
28,391. CanriaGe WuHee ts, J. Rankin and J. T. Boyd, 


a8 oa Baa for Cycues, J. Rankin and J. T. Boyd, 
ae a for Wurets, J. Rankin and J. T. Boyd, 
23,04 SEES Feepinc Macurves, 8. Hulme, 
23,897. , ee Psorocrapuic Paper, A. Schwarz, 

08,450 Guanes, The po oy Hole Machine Co., Ltd., 


go Wood, jun., 
3899. SANITARY Patt and Recepracie, J. Pollock, 


Proctor, 


London. 
23 900. Cars, A. Moses, London. 
28 mamas for Wx1eH1nc Goons, W. T. Andrews, 
ndon. 
28,902. Bunsen Gas Burner, R. T. and J. G. Glover, 
London. 
—, Wueet Rim, R. Zschelletaschky and O. Haac, 
on. 
23,904. Ruma Coats and Jackets, J. Hawthorn, 


D. Rowell, London. 
28,906. Device for AtracHinc Veits, G. Rosenberg, 
London. 


28,907. Rartway Venicie, E. Peckham, London. 
28,908. Rartway Veuicie, E. Peckham, London. 


on. 
28,905. Strarnine Wire Fencrne, 


18th October, 1897. 
23, ae. Norcuep Suters, C. Beck and J. T. Clarke, 


23, = ain Wuests, W..Hanlon, Innishannon, Co. 
23 ae Trees, J. Mitchell and E. Gatter, 
—— Brakes for Roap Veutcies, W. Rowbotham, 
23 Bis. pee: Vapours, J. and H. J.G. Rudman, 
os ote Receiver for OscitLations, G. M. Minchin, 
— pene Pnerasean, J. Harrison, Newcastle- 
23,0 016. paewees. of Sopa Sats, W. Galbraith, Glas- 
93,917, Rena Licut PxorocraprHine, R. W. 


lasgow. 
28,918. Pessany Howper and Inrropucer, A. W. 


Chertsey. 
23919 Trres, J. B. Hayward, Manchester. 
28,920. Brakes, W. Watsen, Manchester. 
23,921. GoLp-sEPaRATING Process, A. Gutensohn, 


London. 
28 ak Lamp-stove ExtinevuisHER, G. Salter, Birming- 
28 9p MRartway Venictx Bra W. Clegg and A. 
Brook, Leed = 


is. 
23 —_ Sink Pepesta.s, A. J. Twamley, Wolverhamp- 
2. 

28 925. Trre for Vent J. G. Hey and J. 

Cleckheaton, =. . oe 

ny een Pork Pies, J. Draper, Burton-on- 

28,927. Pre, H. Griffith, jun., and G. F. Blatter, sen., 
London. 


23 _ Sappite Cups, A. Adams and H. Hartley, 
ndon. 

23 929. Sappies, W. L. Bullows, London. 

28,930. STEELYARD WEIGHING Macutne, W. E. Hipkins, 


London. 
23,931. Lamp, L. de Lobel and T. C. A. de Stephax, 


28,932. ‘Fire ag The Sentinel Self-sto) 
en oe Sprinkler, Ltd., , and J. H. RB. 


93,933. Krys, W. and J. Sesion, Clifton ‘Junction, 
near Manchester. 

23,934. Brap Fastener, D. —— Dublin. 

28 985. CraNks and PzDAs Cycues, J. Stradling, 

ewbury. 

23,986. ADVERTISING, R. E. Saunders and F. A. 
Thatcher, don. 

23, — DETACHING TIRE Covers, N. Voice, Horsham, 


23,938. Srrarms, J. Boulton, J. F. Jackson, and J. 
W. ter, 


an Trent G. P. J. Pentland, Manchester. 
. Frames for Bicycues, x Watzl, Baden, Ger- 


noel 

= eee Brake for Venicies, J. McDonald, 
25042 Sanaa Cu1rs for Bicycixs, E. Phillips, Bir- 

min gham. 
23,948" New Iscupator, Z. Boutonnet, née Cocural, 

Brussels. s ia 
23,944. Apparatus for Reapine in Ben, L. 

ee Andrieu, 

28,945. ORNAMENTING Woop, A. Wilcke and A. Karpen, 


ndon. 
28,946. Stoves, R. O. Dobbin, London. 
23,947. ReFusE or GarpaGr Furnaces, R. L. Walker, 
London. 
28,948. PorTaBLe Frre Escapes, H. Frahm, London. 
93,949. Wire Baskets, A. J. Munger, London. 
28,950. Latue Centres, C. Taylor and J. HJ Jefferies, 


ENEERS for Casxs, &c., C. Wittkowsky, 
London. 

23,952. Pweumatic Tires, P. A. Craven, London. 

28, '953. GOLF Frac, A. D. Strettell, Surbiton. 

23, (954. Foo SIGNALLING on Raitways, W. 8. Gratwick, 
London. 

23.955. Borrizs, W. Field, London. 

= 4 ENGINE Govenxons, 8. Miller, London. 

Sig yen or Propucine Grapurrs, F. J. Berg- 

we 

—_ Pasvecanes Taungs, &c., J. and W. H. Tate, 


don. 
28,959. TWIN Arm Tose for Tires, A. Bates, Canter- 
ry. 
23,960. VeHIcLE WHEELS, T. Higginson-Wolstencroft, 
mdon. 
23,961. Cuarrs for the Permanent Way of Raitway, B. 
Ramsden, n. 
—, Hoipine Wixpow Burp Corps, F. 8. Cox, 


on. 

23, agama Fastentne Device, J. K. Acraman, 

on. 

* 964. Frre-arms, A. J. Boult.—(4. Jordan, Belgium.) 
23,965. INTERCEPTING VIBRATION, &c., H. H. Griffin, 
London. 

23,966. Marine Encrne Governors, W. G. Hannah, 
London. 

23,967. Tacks, F. A. Bogar, London. 

23, 968. Wueets, 8. Taylor, London: 

23; 969. BepsTeap Fasrentnos, F. W. Golby.—(H. Kuhn 
and W. Maucher, Germany.) 

23,970. Pozziz, W. Evans, London. 

23,971. Sieeve Links, E. C. Vaudrey, London. 

28,972. ADJUSTABLE WinpERs for Serrine the Top Live 
of Cricket and Lawn Tewyis Nets, J. Clifton and 
H. G. Gray, ion. 

28, v8. Mup-cuarps for Cycizs, W. B. Griffiths, 

29,074. Darviwa Gear for Cycxzs, &., J. N. Carey, 


28, soln Tree Inrcator and Brake, C. H. Steavenson, 


23,976. , for Twist Lace Macunpvzs, J. Tru- 
man, London. 
28, ee & Saeoneeme AceTyLeNE Gas, W. Johnson, 


28,978 Ve W. Erichson, London. 
28,979. ELECTRIC Switcues, J. Booth and 8. Hobday, 
Birmingham. 


4 
28,980. Friction CLutcx, W. H. Cranstone, London. 
28, S81. Loca and Supportixe Cycies, A. Malden, 
mdon. 





28,982. Corsrts, T. Bass and F. Brehmer, London. 

28,988. gona Buock, A. M.. White and A. C. Davey, 
Londo: 

28,984. ‘Hasx Hook for Satrs, A. C. Davey, London. 

93'085. MECHANICAL MusicaL Instruments, C. F. 
Btrah'ecker, London. 

28,986. Garment Supporters, R. Gorton, London. 

28,987. DyYNAMO-RLECTRIC eo Sig M. H. Robinson 
and M. H. P. R. Sankey, 

28 988. Potisuine, &c., 


London. 
23 989. Pressinc and Mouupine Metat, F. Knoeferl, 


eenenass H. H. Perry, 


naon. 
23990. Maxine Batis for Raquets, A. E. Prosser,) 


on. 
23,991. Pouttry Hovssgs, 8. Wingrove, G. W. Vincent, 
and H. Mitchell, London. 
23,902. Cycie Tires, W, P. Thompson.—{V’. V. Heyden 
and V. de Kerckhove, Belgium ) 
28,998. ARTIFICIAL Stons Composition, C. G. J. Frocell, 
London. 7 
28 994. eae: Beanrino, T. J. Kennedy, Bir- 


mingham. 
28,995. Morirve Power Erorves, L. A. Letombe and 
F. Mollet-Fontaine, London. 
23, — Covpiines for SHarrs, E A. Blanton, jun., 
T. Hewett, 


28,997. Caatxs for CHAIN Grarixc, 


28,998. * Pra Risson for SHormaxine, J. Leggat, 
ndon 


on 

98 999, ELFCrRICITY Merers, 8. Z. de Ferranti, Hol- 
linwood, Lancashire. 

24,000. Ecrcrricity Merers, 8. Z. de Ferranti, Hol- 
linwood, Lancashire. 

24.001.'Dampers for Krrcuen Rancgs, A. L. Henry, 
London. 

24,002. Trae for Ve.ocrpepes. G. W. Knox, London, 

24,008. Discaarcine ConpENsaTION Water, E. Blau- 
horn, London. 

24,004. ALaRM Beis for Cycies, R. Lins and W. 
Maaske, London. 

24,005. Prgsumatic Trres, L. Giczy, London. 

24,006.  ‘Seamee of Suivers, D. Young.—(@. Roi, 
Italy. 

24,007" Brake for Vetocipsepgs, N. Browre.—(M. Ji. 
ia W. Farjasse, France ) 

24,008. Apparatus for Loaprse Coxz, O. Sheppard, 
London. 

24 009. Casn Trays. E. Mérchen, London. 

24 —— for Storace of Cycizs, E. Payart, 

ndon. 

21,01L. Warer-cactor for peers, C. McCann, London. 

24,012. Pygumatic Tires, W. 8. Simpson, London. 

24,013. Licutine Gas Jets, J. Frossard. 

24,014. Compressinc PowpDERED Scustances, P. E. M. 
Jamain, London. 

24.015. ORNAMENTATION of Grass, A. J. Boult.—(A. 
; Panigaiti, A. Merenda, and F. Nenatowe, Italy.) 

24, oe A JacguaRD MEcHANisM, F. Mihlinghius, 

on. 


4. ~~ WRENCHES, H. A. Burton and L. V. Kennerly, 
London. 

24,018. PexcrurE-cLosinc Composition for Trris, J. 
W. Mackenzie.—(W. P. Allen, Unit-d States.) 

24,019. Lawn Mower, S. P. Townsend, London. 


19th October, 1897. 
24,020 Tramcar Szat, W. 8. Martin and F. L. Angus, 
Cardiff 


24,021. Puorocraruic Dry Prats, A. G. C. Hunter, 
Southend-on-Sea. 
24,022. Cycies, F. Grace and W. C. Martin, South- 


ampton. 
“——. = ge Enps of Corps, W. R. R. Whitty, 


24, ae = Rivine Cuatns for Cycies, W. Scott, Belfast. 

24'025. ee Hanpies for Macazives, J. Barnes, 
Birmingh 

24,026. es oy 8., F. A.,and J. E. Lindley, 
Sunderland. 

| scat Grit Boxes, J. Smith and W. Holdsworth, 


24,028. TREATING Fasrics, W. G. Heys.—(H. David, 


nce. 

24,029. Linincs for Pyxumatic Tires, G. C. Moore, 
Manchester. 

24,080. oreaw Borer Furnaces, W. W. Sheriff, Man- 
ches’ 


24,031. bee Vatve, C. and T. H. Tennett and A. J. 
Riley, Bradford. 

24,082. SELF-PROPELLED Veuicies, C. Tennett, W. 
Ambler, and A. J. Riley, Bradford. 
alah poe Wasurro Borter and Bara, F. D. Ward, 

24,034. ll Trap, S. Comberbatch and J. E. 
Pritchard, Stoke-on-Trent. 

24,035. Tune Jornt Cup, F. Flint, Thornaby-on-Tees. 

24,086. Sranp, A. Rust, Dunstable. 

4,087. PACKING-CASE, G. W. Crump and OC. G. Madley, 


London. 
24,088. Pass, P. Cannell-Bunn, London. 
24,039. Kerrie Lip, T. F. Hoare and H. J. Jobson, 


London. 
24,040. Workinc Winpow B.inps, J. Partridge, 
Southsea. 


24,041. Mrxinc Liguips with Gaszs, R. G. Ferguson 
and A. M. Elkus, London. 

24,042. Printinc MACHINE, W. Cooke and J. Newton, 
Stoke-on-Trent. 

a InFLator OxiP, H. M. Wellborne and A. E. Hall, 

ndon. 

snd Cycie Lamps, C, A. and F. J. Miller, Birming- 

24,045. Parts of Cyvcie Lamps, C. A. and F. J. Miller, 
Birmingham. 


ing’ 

24,046. Connectinc Parts of Cycies, C. Harvey and 
F. Westwood, B: gham. 

24,047.. CrcLz Mopevarp Curr, E. Evans, Birming- 


24,048. IncanDEscestT Frtament Lamp, W. G. Potter, 
London. 


24,049. Gas Merer, W. and W. H. Cowan, Glasgow. 
24,050. Bicycie Stanp, F. Bell, Man: 4 
24, _ Pamary Batrery Evecrrops, R. Fabian, 


‘anchester. 
2.008. Kuire for Sxurnisc Animats, D. Bdlderl, 
Manchester. 


24,058. Mepicine Grass, K. Griggs, Leicester. 

24.054. BARREL Sypuon, T. Hamer and J. Greenwood, 
Heywood, Lancs. 

24,055. GarpEen ImpLement, A. P. Bluf, Glasgow. 

24, 056. Hanpue for VeLocipepes, G. Hagemann, 


14,057, SeparaTinc Matrer from Srzam, J. Butter- 
ng ge 


24.0 058. ns, J, . Butterworth, Manchester. 
by 059. Liquip SPRAYER, T. Ledward, London. 
060. Cyctz Brake, J. E. Leatherbarrow and J. D. 


7 m, Manchester. 

24,061. pate for Tires, W. Machen and R. Black- 
ied edge, Sheffield. 
— es W. Henry and T. H. Dewdney, 
ravesen 

24,068. Preventine:- the Sreamine of Winpows, F. H. 
Heath, B: ham. 

24;064. ‘Hyprostatic Manine Motor, L. Mauny, 
Brussels. 

24,065. Carryine Bicycies in Vans, M. A. Wier, 
Kingston-on-Thames. 

24,066. Frames of VeLocirgpss, A. 8. Bowley, London. 

24,067. Frame Firrmes for Cycies, A. . Bowley, 
London. 

24,068. Cycizs, G. Monti, Glasgow. 


Man- 


24,069. Cycizs, G. Monti, G 

24,070. Sounpine Apparatus, J. o. Dobbie, Glasgow. 

24,071. Cycies, G. Lamb, Gla: 

24,072. Hor Criosets J. Kei Paper. 

24,078. Switcues for Ex.ectric Licut, F. W. Heaton 
and H. , Salford. 


24,074. InrLators, F. E. Bartle and A. H. Gibson, 
Leeds, 


24,075. Cuan and GEAR a a W. A, Whittaker, 
kirk, Nottingham. 


Dunkir 





24,076. Crotes, H. O'Reilly, Dublin. 
24,077. CaLciuM Cansan "A. J. Boult. —(R. Memmo, 
ap 
24, O78 re m3. C. Saith, London. 
24, i070. Rovunpasouts, E. B. Spafford and H. B. Smith, 


24,080. Treatment of LeatHEer Waste, A. J. Boult.— 
(@ Brigalant, France.) 
aie Rg ay for Puayina Foorraut, W. G. 
jon. 
a4, Oe. aye Lamps, W. F. Sharp, London. 
24, 088. Boarps from Leatuer Poxp, A. "5. Boult.—(@. 
Brigalant, France.) 
24,084. CenrriruGaL Separators, G. Barker.—{L. Riss- 
‘muller, Germany 
24.085. TrEaTMENT of hy Marrers, G. Barker.— 
(L. Risamuller, German; rene 2 
stoce Surotca Toot, K. G. Kendall, Birmingham. 
. Burovar AvarM, E. G. Kendall, Birmingham. 
Oss. Cutrine Surets of Rusper, J. C. Quinn od Ve 
by Birmingham. 
24,089. Kanwar  abahean Venritator, L. Gaskell, 


24,090. Paren for Tomer Purposes, R. J. Horsfall, 
Lond 


on, 
24,091. Sprrxc Hoxipers for Forms, J. F. Cordes, 
London. 
24,092. Apsustante Treap for Starrs, C. B. Emery, 
ondon. 
24,008. Furnaces, C. Bond, ae, 
24,004. Be.asTInG 'Expvosives, A. F. Hargreaves and 
A. C. Pearcy, Roslin, Midlothian. 
24,005. Nattiess Toz-cap, R. 8. Simister, Flixton, near 
Manchester. 
= Exp.osive Encrines, C. W. Weissand A. Mietz, 
24,(97. Cooume Air, P. M. Justice.—(F. W. Lord, 
Tasmania ) 
24,098. Brakes, W. Beilby, London. 
24, 099. NeEDLEs, J. Wiewene ik Donk'n, New 


Zealand 
24,100. . 0. J. R. De*ve. London. 
24,101. PNEUMATIC T.nes, 8. J Bartlett and The 
Fe pler” Pneumatic Tire and Cycle Company, 
Li jon, 
24,102 nena Power Enoines, E. Edwards.—(F. 


, dus 
ts, Cranivo Corks from Boitues, C. C, Hull, 
D. Wright, 


24,104, Tines, Young.—(Morgan and 
— States. 


05. Boots, A, 8. Vose, London. 
3 ie Cuumyey CLeaner, W. N- Wirt, London. 
24 107. Gara, B. F. Parker and C. Gosling, Kingston- 
on- es. 
7 Gas Vatve Arracements, J. Winterflood, 


London. 
24,109. Boxes, J. S. Lewis, London. 
24110. Corm-opgrRaTeD Macutves, H. C. Vierkant, 


Wire Shultes, 

24.112 Power Macurvery, C. Edwards and E. W. 
Brown, London. 

24,113. Torine, F. von Grubinski, London. 

24.114 TYPE - SETTING Macsines, |‘. T. Boyes, 


London. 
24.115. Instrument for Tatroorne S«ry, T. Riley, 


ELEcTRIC Connectors, I. 


mdon. 
24,116. Carmmweys, F. Heybrook aud E. Brtiggemeter, 
Lindon. 
24,1.7. Pegumatic Tires, T. Bruce and N, Christensen, 
mdon. 
24,118. TorLet Sponce Pap, W. C. Hawtin, Leyton- 
stoi 


me, xX. 

24,119. Muzzuxs, J. G. Ingram, London. 

24,120. Guiiy and Top, G. and G. H. Chambers, 
London. 

24,121. Treatino Ores, W. P. Thompson.—(&. C. 
Ketchum, United States.) 

24,122. Roastina Furyaces, W. P. Thompson.- (WW. 
B. Roberts, J. B. Gaylord, and F. P. Davidson, United 
we 

— nitino Down TsLerpHone Messaass, A. Dix, 

24,124. Pump, G. Lansell, Liverpool. 

24,125. Srapies, M. Guanateek kas London. 

24,126. Carnryinc VeLociprpes in Vans, F. H. Skrine, 


24,127. Grams SeparaTine Apparatus, D. B. Redler, 
jon. 
24,128. Sena of VeLocipepges, J. McKerzie, 


24,129. rr TransrorMens, The British Thom- 
= son-Houston Company, Ltd.—(W. 8 Moody, United 


24,130. — Suor Movwrtinas, The British Thom- 

a — Company, Ltd.—(W. B. Potter, United 
tates 

24181. Exxcrric Conrroiiers, The British Thom- 
son-Houston Company, Ltd.—(H. @. Reisi, United 
States.) 

24.182. TetavrooraPas, O. Imray.—{L. 0. McPherson, 
United States.) 

24,188. Navigators or STEERING Batioons, W. J. 


Brewer, Lon 

24,134. Bur O. Keidel, London. 

24,135. Pipes, Haddan. —(J. EB. Whiting, East 
Indies. 

24,136. Expiosives, A. Luck and C. L. Nichols, 

24,187. Beartnes, A. B. Blackburn and G. W. Fairall, 
London. 

24,188. Puorograruic Pirate Hoiprers, J. Schaub, 


24,139. Bricks, W. G. Jarvis, London. 
24,140. A. Golding, London. 
24,141. Puzzuzs, C. Collmar, London, 
24,142. Tires, J. D. Parker, London. 
143. TyPEwRITING Macuryes, E. M. Hamilton, 


mdon. 
24,144. Proven Coutters, J. R. Lavell.—(W. H. Perrin, 
24,145. Sutxy Provaens, J. R. Lavell.—(W. H. Perrin, 

Canada. 


24,146. Fountain Pen, H. H. Stephens, London. 


24,147. Ionrt1na Devices for Or Lamps, M. Bauer, 
London. 


24,148. NAVIGABLE VessEL, A. Fusenot, sah 
24,149. a Bepstgap Jornts, C. P. Dyer, 
—— ‘Sromasz Batrery Execrropgs, H. 8. Lloyd, 


24,151, Hoasmmons, M. B. M. de Grateloup, London. 
24,152. Rotary Enotnes, W. 8. Colwell, London. 
24,158. Mup Cot.ectine, &c., Macurnes, C. Wood, 


London. 
24,154. Can Wueets, L. B. Perry and J. C. Mitchell, 


— Jornt-Box for Evecrric Casies, R. J. Hatton 
and W. hy Henley’s Telegraph Works Company, Ltd., 


one , for ELEcrric Bey) R. J. Hatton 
and W. T. Henley’s Works Company, Ltd., 


24,157. Cramp for ELECTRICAL ConpucrTors, 
Nichols and W. T. Henley’s Telegraph W. Works 6 Com. 
pany, 


Ltd., London. 
24,158. Dress - GuaRps for Ovctes, A. M. Priest, 


London. 
24,159. Gas Pressure Recorpers, R. T. and J. G. 
Glover and W. Stagg, London. 
24,160. FoLDaBLE WasHsTAND, H. Cowley, London. 
24,161. ComsrnaTion Brproom Suirz, H. Cowley, 


rer Torsines, W. Chambers, Lon 
ee the Fiow of oon J.F. Sprain, 


24,164. Cigarette Ho.pgrs, H. H. Kerr, London. 
ag 2 Oars, PROPELLERS, and RuppERs, G. J. Ayling, 


24,166. Gras Bearines, L. 


ip Rest, Senden, 
24167. Drivine Gear for Cycies, A. R. Burton, 
London, 








24,168. Fastentna Devices for GLoves, L. N. ttaner, 
london ALM P. Fra ne * 
24,1 a OND Paste VOURING, E, A, st 


— PREPARING CoNFECTIONERY and Sweers, 
erating Citroid Syndicate, Ltd., and G. Bam Bamba 


ta 
“eS Gas Stoves for Hxatina Arr, C. H, Wall, 


24,172. Prerarina SoLuBix Foon in Soup Fory, Thg 
‘Aera Citroid Syndicate, Ltd., and G, Bamberg, 


London. 
ey Curtpren's Cots, B. R. Peyton and J, Pitt, 
24,174. Foo Sienats, B. E. Dickinson and 

td., London. Kynosh, 
44.176. CoLouR Container and Brusu, R. B., Holt, 
24, ) Fincer Prates for Doors, R. de M. Linstead, 

Scherff, - Zealand.) 
24, 1 Lavin Cross, C. O'Neill and W. A. Tarves, 
24,178. Paint, C. E. Lee and C. F., A. L., and 

Lawton, Lond don. : +-* 
44,179. Cenamnt Makino, C. E. Lee and C. F. Lawton 
as Pr pe of Puriryine Sewaog, R. B. Duncan, 
24. ia Sra Disrraiputinc Vatves, R. G. Brooke, 
24, 182. «AER R. G. Brooke, London. 

24/183. TurasHers for Maize, A. 8S. F. Robinson, 
London, » 
20th October, 1897. 

mm Piaigig Trre for Licut Veaicies, 8. Johnson, 

24,185. Courtine, J. W. Bryan, J. L. Nicholson, 
M. B. Steed, Kingston-on-Thames. om 
24,186. Preventing VAPpouR Escare, C. Hoopes 
Kingston-on-Thames. ? 
24.187. 0 egaeees for Tosacco Pipzs, H. Rasson, 
oy 
— a Veuicite Rims, H. F. Baker, Hudders. 
+ Extinauisners for Fires, L. W. Nathan, 


ni 
24,190. Pencit Suarpener, J. Wood, Sevenoaks, 
24,191. Gar Cases for Bicycies, C. Gould, Birming. 


24.102. Locks, J. Milne and H. O’Ccnror, Edin. 


rgb. 
24,193, Toy Paracuotr, W. H. Smith, Liverpcol. 
24,194. Rina- sPinninc MACHINES, F. Rorskothen, 


iter. 
24195.. Maton - makina Compositions, L. 
24,196. System of Execrric Traction, W. Feather. 
Manchester. 


stone, 

24.197. PLanina - oma H. Smith, H. Smith, jun., 
and C. Smith, G! 

= Pump Cup, G. i. Martin, Bradford-on-Avon, 


24, on _, SE . A. Roebuck, Londo 

24.200. CycLE Spoxes, F. G. Heath and @. F. Baylis, 
Droitwich. 

24,201. ConpensaTion of Sream, J. Klein, Man- 
chester. 


Braly, 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gazette, 


83,940, Heatine Apparatus ror Use wits Liguip 
Hypro-carnons, A. Quentin, Brussels, Belgiun.— 
Filed April 29th, 1896. 

im.—A burner comprising an inner and an outer 
shell with a plurality of cylinders or tubes extending 





[583.940] 





aeweees _— and oj tegen the air at both ends, the 


filling wit and between the tubes or 


i} + the inner eads of the 
ps i linders, and the ei enh ae walls of the 


cylinders with the surrounding a substantially 
as described. 





583,944, Rorarny Conver’ B. W. Rice, jun, 
Beheneetady, N.Y.—Filed oe 14th, 1896. 
An 


to lads equally s7cod around the arms, 
ture winding, and ipotential points 
each phase to one of the collecting rings. i etey 








oacuter, comprising an armature and surrounding 
eld poles, the arma‘ connected upon one 

side to a commutator, and L xy the other side to 
potential points of the arma- 


each phase being connected to 4 


683,961, Warren Rix. B. A. Washburn, Milwaukee, 


Wis.—Filed June 15th, 1896. 


Claim.—In a wheel rim joint, a of united meet- 
aa, qn end Deane se fixewie sonal 
a Gable weees and the other pe 


tapered, but in a reverse direction, 
having ‘a projecting cone section fitting within th 





bore of the cone section of the —— 
formed with a conically-tapered bore, 

— iaving its taper extending bey @ reverse 
direction for the of the described 
cone of the said first-named meeting end, 
substantially as set forth, 


jend, and 
poten Ym 
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THE PREPARATION OF PARLIAMENTARY 
PLANS FOR RAILWAYS. 


By HaRrNETT JOHN FULLER, Civil Engineer. 


Two facts may plead on behalf of the following pages ; 
one, that no book dealing exhaustively with this sub- 
ject exists to the knowledge of the author; the other, that 
he has frequently been asked by young men where such a 
book could be obtained. To these may, perhaps, be 
added the result of a still lingering recollection of his own 
unaided feeling, when called upon to undertake his first 
parliamentary work. 

The subject does not allow the import of much general 
interest, treating as it does of work which is perhaps the 
most laborious and thankless of the varied classes under- 
taken by the civil engineer. 

The field and office labours entailed by a large under- 
taking are very considerable; the aim of the author 
throughout has been to explain in clear language those 
methods which tended, he found, to minimise errors; 
and the article will have achieved its object if it proves 
the means of avoiding even one allegation. 

One frequently overhears the remark, in parliamentary 
work, that such and such a course or result is ‘‘ good 
enough for a railway ;” the present desire is to show 
what is required, what is good enough, and how it may 
be most easily effected. The means by which these things 
may be done—not, perhaps, best done, but still a little 
better than before—are put forward from the experience 
gained in numerous cases, both for Parliament and under 
the Irish procedure, and with that statement are left to 
speak for themselves. 

As the first thing necessary is that the map of the 
district shall be absolutely correct—so far, at all events, 
as that portion of it enclosed by the limits of deviation 
of the line is concerned—so the first duty of the as- 
sistant is thoroughly to revise and correct the existing 
maps. 

We will suppose that the chief engineer has been over 
the ground with the Ordnance map, and has sketched 
thereon a centre line ; also that the rough trial sections 
over this have been satisfactory, and that, so far, the 
route has been fixed. 

The engineer to whom this part of the work has been 
allotted now takes the map into the field, and notes and 
corrects all points of difference between it and the 
present face of the country. These variations will 
generally occur in the fences and houses; some are 
gone, or new ones have been erected. Everything new 
must be put on the map with accuracy for a distance of 
300ft. on each side of the centre line; beyond that dis- 
tance it is not absolutely necessary to correct, as regards 
the directions of the Standing Orders of the House of 
Commons, but it is often useful in difficult country to 
revise a wider strip—say 500ft. or 600ft.—in view of the 
possibility of fhe line being afterwards shifted to left or 
right before its location is finally satisfactory. It was 
the author’s practice, while correcting the map, to carry a 
sectional note-book, and roughly plot in the field to the 
usual scale for enlarged plans, namely, 300ft. to the inch, 
every house, garden, or orchard within the limits, which 
avoids a second visit or relieves the men taking the 
reference, supposing this to be undertaken by the 
engineer’s staff, in which case the referencing party 
usually makes the enlargements. 

Even when fences appear to be in their right places it 
is a good practice while crossing each field to pace the 
distance from hedge to hedge, and see that it corresponds 
with the length as scaled from the map. All cart tracks 
and passages should be shown, and all wells, pumps, c., 
marked on. 

In making corrections, use a soft pencil; obliterate 
fences which no longer exist by crossed pencil strokes, 
and put in the new ones with a full line. Note while 
walking along any indication of ballast, rock, &c., and 
mark the map accordingly; every bit of such informa- 
tion—if it be accurate—is of use in making out the 
parliamentary estimate later for the line; and, indeed, 
it may be said here that all such data so obtained are 
valuable; even if they be not wanted eventually they 
develope powers of intelligent observation, a quality 
which adds to the market value of brains. 

Having returned to the starting point, or wherever the 
party conducting the work be quartered, all new details 
should be inserted in crimson lake, and the “ gone” 
fences, houses, &c., crossed out in the same colour. This 
is preferable to erasing them with a knife, unless, indeed, 
the country be very close and the map very old and 
inaccurate. 

Put on the centre line in crimson lake and the limits of 
deviation in neat dotted lines, usually parallel to the 
centre line and 100 yards distant from it on each side. 
Clean up the map, or scroll, as it is commonly called, and 
make every correction on it upon the second plan, that 
showing the whole line, from which the tracings are to be 
made for the lithographers. Great care must be used to 
get the centre line in exactly the same position on scroll 
and finished plan. ; 

This work should all be done in the evening, and the 
scrolls handed over to the engineer who is to take the 
final levels for the main section, in order that he may 
at on the furlong points of both plans when the final 

ne is fixed, 

It is sometimes left to the levelling party to correct 
the map as they proceed, but this is not to be recom- 
mended, if it can be avoided. To get the work done well 

_ and quickly, every man should have his own specific 
. duties, and unless the country be very rough and difficult, 
entailing very frequent shifts, the leveller will be con- 
stantly standing idle while the engineer who should be 
setting out for him is a quarter of a mile away checking 
fences. There is never too much time available on 
parliamentary work, and system is the only way to make 


the most of it. Therefore, let each man do his own 
spose work, and as far as practicable attend to that 
only. 

It is waste of time to plot accurately the enlargements 
of houses, &c., until the limits are fixed upon, as some 
may be cut out, and indeed are sure to be, even if onl 
100ft. from the centre line, should the country be poof 
that it is unlikely the line will be so shifted in construc- 
tion as to necessitate their purchase. Those which are 
included should be neatly plotted to whatever scale is 
adopted, and must show in addition to the detail the 
relative positions of the centre line and limits of devia- 
tion, marked respectively in distinctive styles of printing, 
together with the name of the townland or parish in 
which each is situated; they are then put aside, ready 
to be traced some wet day when field work is at a 
standstill. 

Before going in detail into the work of the levelling 
party, it may be well to impress upon every young 
engineer who has to handle a level, that he should make 
it an invariable practice to check his instrument every 
morning before commencing work. The process occupies 
but very few minutes, and the gain in knowing that, 
other things being equal, the levels will be correct, is 
considerable. 

Choose a piece of open ground, preferably a straight 
bit of road, where you can get a sight about 200 yards 
long. Set up the instrument in the middle of it, and 
send the staffman to pace 100 yards away in a given 
direction. Read the staff as accurately as possible, let 
your man mark the spot where he s , bring him back 
and send him 100 yards off in the opposite direction ; 
take the reading and change on it, setting up again on 
the spot where the staff stood first. Call the first reading 
** North,” say, and the second ‘“‘ South.” You have now 
the difference of level between these two ints, 
obtained when the level was equidistant from both, and 
when therefore its errors of adjustment, if any, balance 
each other and give you the true difference of level. 

The instrument being set up, read the staff carefully 
a third time, then have it placed beside the level, or as 
near as it can be got compatible with seeing it clearly. 
You have now the difference of level of the two stations 
obtained under the conditions of one sight having been 
excessively long and the other excessively short, which 
will show up errors of adjustment at once. A com- 
parison of the difference of level got by the first pair of 
readings with that got by the second pair, will show how 
much the level is wrong in 200 yards, and it will then 
be a question for your own decision whether to proceed, 
being careful to equalise your sights all day, which you 
will not find as easy in practice as in theory, or to have 
the instrument readjusted. If the latter, the author’s 
experience is that if you go to work to adjust a level 
yourself, you waste far more time than the money saving 
will justify. If the instrument is‘out more than three 
hundredths in 200 yards you had better send it off at 
once and use another. However, we will assume that 
all is satisfactory and ready for work. 

If there be not an Ordnance bench mark close to the 
starting point of the section, the engineer setting out will 
by this time have established one which can be subse- 
quently tied to the nearest Ordnance, and the reading of 
the staff upon this mark, which must be carefull 
described in the level book, will be the first back-sight; 
this obtained, the staff is sent forward to the first point 
or station, ifit can be seen, and the ordinary operations 
of levelling proceed. The points, usually taken where 
the centre line intersects the fences, are very commonly 
marked with a lath stuck in the ground at the place where 
the staff is to be held, and, as in chaining, the staff man 
collects the laths as he leaves the stations, to be used again 
for fresh points. Their positions are found by scaling the 
length from the point where the centre line intersects a 
fence to that at which the nearest side fence joins, and 
pacing along the first a corresponding distance. In very 
side-long ground a point should be paced from both 
hedges, that is, from the one above the centre line as well 
as from that below it, for the length of a pace being 
sensibly different up and down hill, a few feet one way 
or the other will make a considerable difference in the 
depth of cutting or bank on the section. In this case it 
is also well to take a reading, say, 50ft. or 100ft. to right and 
left of the line, in addition to that at the actual point of 
intersection ; it occupies very little time, and you have 
then a cross section sufficiently accurate to enable you 
to see, when the section is plotted, whether you can better 
the line by shifting it laterally. 

Each point should be marked on the plan with a 
number, generally with a ring round it to distinguish it 
from and prevent confusion with other numbers, and 
referred to in the level book in the same way. The 
leveller and setter-out should check these numbers fre- 
quently during the day, to make sure that no point has 
been missed by the staff man, and that each has its right 
number, and consequently its correct relative level 
attached to it. This may seem a very simple matter, 
but anyone who has had to do rapid levelling will appre- 
ciate the wisdom of thus comparing frequently. It was 
the author's habit to make this check each time the staff 
man handed over his collected laths. 

For a parliamentary section, where the vertical scale is 
commonly 80ft. or 100ft. to the inch, it is useless and 
mere waste of time to read the staff upon the stations 
more accurately than to the nearest foot, for the simple 
reason that even a foot to this scale is an inappreciable 
quantity, and cannot be shown in the plotting. Where, 
however, a point falls upon a public road, it should be 
taken as closely as possible, because these heights to a 
great extent determine the grading, and also because the 
opponents of a scheme, in getting up a case to show that 
Standing Orders have not complied with, can more 
easily get hold of errors here than anywhere else. 

Also, it is quite unnece: to read to anything closer 


Y | to admit air to the cylinder. 


men are taught in colleges to read a staff to hundredths ; 
what is the result? Simply that.they cannot get over 
the ground in double the time allowed—and most engineers 
expect their people to cover at least three miles daily, in 
country far from being the easiest possible—it takes 

twice as long and gives them twice as much labour to 
reduce their books, and finally they get no . greater 
accuracy. The author has levelled many hundreds of miles 
in all conditions of weather and over all kinds of country, 


and has come in time out of mind upon the Ordnance 
bench marks with absolute precision, though goeusly 
getting over 3} to 3} miles daily, and reading always to 


the nearest tenth. 

But you may be as careful as you like in changing about 
the position of the staff. No matter how trustworthy the 
staff man, it is always best to have a small plate of iron, 
provided with a spike to plant in the ground, upon which 
he may hold the staff. This gives him an opportunity of 
laying the latter down while the engineer is changing—no 
small boon on a snowy day—besides insuring identical 
heights of staff for each fore and back sight, and thus 
avoiding a common source of error. 

The engineer should always reduce his level book in 
the field ; there is plenty of time to do it between read- 
ings, and a book to be reduced at night, when one is 
tired out after a hard day, is a thing to be looked upon 
with dread. Besides, if done in the field, you see a 
mistake, such as the putting down of a back sight 
for a fore, at once; the ground is there before your 
eyes, which is better than any recollections of it after- 
wards. 

(To be continued.) 








THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D. Roots, 
No. IX. 
Grirrin’s patent, No. 4080, August 28rd, 1883, has 
been selected as the first representative of this cycle of 
three revolutions, T 8 in the chart, because it is the 
most widely known Deadigyrelation engine. Fig. 32isa 
horizontal section produced by combining two of the 
drawings in Griffin's patent, including those parts 
necessary to explain the cycle.* It is single-acting; 
many of the Griffin engines subsequently manufactured 
were double-acting. Ais the cylinder open at the front 
end. 'B is the connecting-rod which communicates 
motion from the piston C to the crank D, On the crank 
shaft is fitted the toothed wheel E which gears with the 
toothed wheel F. The larger wheel F being three times 
the diameter, and having three times the number of 
teeth of the smaller wheel E, it follows that F will 
rotate once for every three revolutions of the crank 
shaft. In the wheel F is fitted a crank pin G which 
gives motion by means of the rod H to the slide valve I. 
There are cams driven by the wheel F for operating the 
exhaust valve and gas valve. W is the port leading to 
the exhaust valve—an ordinary mushroom valve opened 
by a lever and cam. 
With the piston C in the position shown at the back 
end of the cylinder, and the inner end of its stroke, the 
exhaust valve has just closed, the slide I is just opening 
During the first out-stroke 
of the piston air only is drawn into the cylinder through 
the slide I. This is shown in the diagram Fig. 33 from 
A to B. At the end of the stroke the exhaust valve 
opens, and during the in-stroke from B to C the charge 
of air is displaced from the cylinder sweeping with it the 
products of combustion remaining in the cylinder from 
the previous combustion. On the next out-stroke from 
C to D on the diagram—Fig. 33—the working charge is 
drawn into the cylinder for the whole stroke. During the 
next in-stroke from D to E the charge is compressed, and 
at the dead point F, commencing the third revolution and 
circle, or a little after, is fired, propelling the piston out- 
ward on its working stroke from F to G; at G the exhaust 
valve is opened, retained open until the end of the work- 
ing stroke, und also during the next in-stroke and last 
stroke of the cycle, while the products of combustion are 
being displaced through the exhaust port from G to H, 
when the cycle commences again at A. 
I have given in this description the cycle—Fig. 33—as 
employed in the engine as subsequently manufactured ; 
but the inventor includes in this patent the drawing in the 
charge for a portion of the first out-stroke of the cycle, 
from A to B. Such a modification of the cycle would 
certainly be a disadvantage, as there would be consider- 
able difficulty with such an arrangement in prevent- 
ing a portion of the new charge from passing through 
the exhaust valve during the next in-stroke, from B 
to C. 
Fig. 84 is an indicator card, or rather cards, taken 
during the Society of Arts trials from the Griffin engine. 
It was a double-acting engine ; that is, the a cycle 
was carried out, and explosions took place on both sides 
of the working piston. So far as the cycle is concerned, 
it is only necessary to consider the card taken from the 
back end of the working cylinder, as the operations on 
both sides of the piston were precisely alike. The differ- 
ence, however, between the areas of the two di 8 is 
instructive, as showing the effect of a small itional 
cooling surface, exposed to the working charge during 
combustion. In this case the reduction of pressures is 
stated to be chiefly due to the piston-rod — through 
the front combusion space, and no doubt is partly so, 
although I cannot help thinking that there must have 
been some other occult cause to produce so great a 
difference in the mean pressures shown, viz., 61°5 Ib. per 
square inch in the back of the cylinder and 47-5 in the 
front. Possibly the back was in some way getting more 
gas than the front. 





* The doub Griffin is familiar to most engineers ; illustrations 
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le-acting 
and a brief description of it will be found in the ‘Judges’ Report upon 
the Motor Trials,” Society of Arts Journal, February 15th, 1889, 
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This cycle was probably originally devised to evade the 
Otto patent, which had been Upheld by the Courts, as we 
now 


ow, more or less wrongly, as the de Rochas 
patent a the Otto joe @ good many years 
previously. en the Otto engine became so pronounced 
@ success, strenuous endeavours were made ‘by inventors 
to discover some new cycle, or to devise some addition 
to the existing Otto cycle, which would enable a gas 
engine to be put on the market to compete with it. e 
inventor of this three-revolution cycle was C. Linford, 
whose name stands first on the list of this Type 8, Class 
2 (see table) and some of the Linford patents display 
marvellous ingenuity and fertile inventiveness. 

The patent 330 of 1880 contains no less than twenty- 
ae ig — : which es well thought mn — 

oroughly studi — o not mean by this 
ls be nec: ily- successful in practice. 

ere are, however, two engines which I know of still 

at work in London, and one is giving full satisfaction to 


Fig 32. 





Griffin Gas Engine. 


its owner, constructed according to Fig. 8 of the before- 
mentioned patent 330 of 1880; one of them has had tube 
ignition fitted. The student of internal combustion 
engines would do well to study the Linford patents. 

The next representative of Type 8 is the engine 
described in my patent specification, 16,220, November 
9th, 1888, “Improvements in Gas Engines.” The 
diagram, Fig. 35, shows the operations of this cycle. 


First Revolution 















full exhaust stroke. Referring to Fig. 36, which is ly 
a di tic section of a portion of the engine to show 
the cycle, A 


for receiving half the charge drawn into the cylinder ; A; 
the cylinder inlet port, A, the cover, D the valve closing 
communication between ; 

the chamber and the cy- 
linder, D, the gland 
through which the spin- 
dle of the valve D passes, 
D, the tappet of the lever ! 
operated by a cam upon 

the side or valve shaft. 

The side shaft—not shown 
—makes one revolution 

for three of the crank 
shaft. E is the inlet valve 

to the chamber C, which 
valve also covers when 
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Fig 36. 
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to the working stroke end the exhaust valve G is opened 
and a part of the exhaust let out. A little after the dead 


is the cylinder, B the piston, C the chamber | point on the return stroke the valve.D opens by its cam 


and lever or by the pressure within the chamber (, and 
the half charge then pours into the cylinder, displacing 
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closed the gas ports E, in the valve seating, supplied 
by the gas pipe E,.* F the port to the exhaust 
valve for the last or complete exhausting stroke, opened 
by a lever and cam on the rotating side shaft. Gis the 
exhaust valve for the first working stroke of the cycle ; 
it is operated by a lever from the rotating side shaft. 
The tappet end G, of the lever is shown. This second 
exhaust valve was not absolutely necessary, and might 


Fig 33. 
Second Revolution 


Third Revolution 


Fifth Stroke 






Exhaust openin 










Griffin Cycle 


There are three revolutions or six strokes to complete the 
cycle, of. which there are two working strokes and one 
full or complete stroke each of suction and compression. 
The cycle consists of first stroke (out-stroke), a complete 
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Fig 34. 
Griffin. 
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suction stroke ; second stroke (in-stroke), complete com- 
ression stroke; third stroke (out-stroke), ignition of 

the charge previously compressed and working 
stroke with expansion to double th 


Fig. 35. 
Roots Two in Three Cycle 
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First 





Deed Point 





e volume the charge | 






sed 


40° of . 
vid expension 


Third Stroke 





Sixth Stroke 


have been avoided. I is the ignition tube kept at a red 
heat by an ordinary atmospheric burner. 

The suction out-stroke of the piston B draws in a charge 
of gas and air through the chamber C by the two valves 
D and E, the valve D being — by its lever and cam 
on the side shaft, the valve E by atmospheric pressure ; 
at the commencement of the compression in-stroke 
the valve E closes, the valve D being kept open by the 
cam during a part of the in-stroke; a portion 4 the 
charge is returned to and compressed into the chamber 
C, as well as in the cylinder and clearance space, the 
valve D is then —— to close by the movement of 
the lever D; and the half charge in the cylinder and 
clearance space is further compressed, and immediately 
after the dead point and at the commencement of the 
third stroke of the cycle is exploded, doing a full — 
stroke, and having a double expansion, that is, expande 
to double the volume the charge — occupied before 
compression, the cubic space of chamber C bearing 
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Second Stroke 





First Revolution 
occupied before compression ; fourth stroke (in-stroke), 
exhaust for a part of the stroke and then ission of 
- other half charge to — — from - chamber 
and compressing it again; stroke (out-stroke), ignition 
of the coon alt of the charge, working 0 





Fourth Stroke 


Second Revolution 


stroke, and 
expansion to double volume; sixth stroke (in-stroke), a 









Suth Stroke 





Third Revolution 


a correct proportion to that of the whole cylinder. Close 











method of suppl the 
it appears as an yet ly 
in —— an nee te & valve to 
pressure en’ gas su} 

sion valve does not close range fd ery bn, 
by a piece of grit under the seating. 





more of the exhaust during the in-stroke, until the piston 
has covered the exhaust port of the valve G, which is 
then closed, and during the remainder of the in-stroke 
the second half charge is compressed together with the 
remaining products. At the commencement of the fifth 
stroke and the third revolution the second half charge 
is fired, Fig. 35, performing the second working stroke 
with double expansion, near the end of which the exhaust 
valve in the port F is opened by its cam, and the cylinder 
—except for the very small demands space allowed—is 
completely exhausted on the in-stroke and last stroke of 
the cycle, when the series of operations commences anew. 

No engine upon this cycle was made, the patent has 


now lapsed, and therefore the cycle is o or anyone 
to use. Its advantages, viz., two working strokes in 
three revolutions, in each working stroke the charge is 


expanded to double its volume when at atmospheric 
pressure, as compared with one working stroke in two 
revolutions in the de Rochas cycle, expanding to the 
same volume the c occupied at atmospheric pres- 
sure, are so obvious 4 I need not further dwell on 
them. The power used in the process of compression 
is onl slightly greater in this two-in-three cycle than it 
is in the one-in-two. I am convinced this cycle will be 
much heard of in the future. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting of 
this association, held October 28th, the president, Mr, Wm. 
Sheldon, in the chair, Mr. Alfred Towler, M.I.M.E., read a paper 
on the ‘' Economic Development of the Steam Engine.” It was a 


well-arranged sum: ot existing information, but contained 
— newif we except the statement that steam er invariably 
used 50 per cent. more steam than was accounted by the high- 
pressure d 


Guiascow UNIVERSITY ENGINEERING SocteTy.—The mag or 


the “ gg 
Structure of Iron and Steel.” The chair was occupied by Mr. 
H. C, Sadler, B.Sc, The lecturer first dealt with the physical 
constitution of iron and steel, showing very clearly by means of 
lantern slides the variation in structure as the proportion of 
combined and uncombined carbon changed, ig effects of 


annealing. A number of in ens = 
slides of various structures which had suddenly failed were also 
exhibited. A vote of thanks to Professor for his very 


instructive lecture terminated the proceedings. 

CASTLEFORD SERVICE RESERVOIR: SINGULAR Fissure,—The 
District Council of Castleford have received the report of Mr. 
Malcolm Paterson, M. Inst, C.E., on the state of their service 
tank on Red Hill, which is almost withou 
country. Ab fissure extends across 
bottom, 2ft. to 5ft. in width, and about 23ft. deep. This was laid 
bare some months ago, after the sudden disappearance of the con- 
tents of the tank, when the concrete bottom was partly removed. 
The reservoir site is on the Permian formation, the strata 
of magnesian limestone |; ina com sandbed almost indu- 
rated torock. This ids the moulders’ sand, which 
has beer excavated for many generations by mining in long galleries 
with supports and adit entrances. The extend for miles, 
and have been proved to a within a few feet of the reser- 
voir, and probabl extend below it on the north side. By exposure 
cal eater Stee et ae ey te toe 
an . 6 wi 
have accelerated the waste and the subsidence, and have caused 


the ruin of the tank, An inspection of these wor'! was neces- 
sary, though attended by from loose rock in the roof. In 
Mr. Paterson’s report a to buttress the north 


proposal 

side by a arched on plan, is set aside as a futile and 
Pe Balen Aggy or of he proposes to construct a 
new holding 1,250,000 gallons, on a new site, on adjacent 
ground to the west of the present tank, which a to be the 
only site not honeycombed by the sand workings ; but even here 
he considers five or six not less than B0ft. ae indis- 

ble to e the ground. present population of Castle- 
ord is 17,000, having increased from 6271 in 1871. The cost of 
the new reservoir, if open, is estimated at £3250, or if covered, 


at £4700. At the request of the Council, Mr. Malcolm Paterson, 
C.E. recently reported on the present condi and wor! 

of the main drainage system, including the pump well‘and ak 
sewer, 
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LLOYDS’ REGISTER NEW BOILER RULES. 


For the last few years much annoyance and incon- 
venience had been caused amongst marine engineers by 
the divergent views which were held by Lloyds’ Register 
and by the Board of Trade as to the safety of so-called 
high tenacity steel,.i.v.,.a material which would tear 
under a stress of about 30 tons, instead of about 27 tons, 
which latter is more generally referred to as mild steel. 
It appears that Lloyds’ Register’s upper limit for the ten- 
sile strength of steel was 30 tons per square inch, whereas 
the Board of Trade had a sliding scale for its lower limit, 
according to which it was more advantageous for 
builders to use boiler shell plates whose tenacity was 
above 28, 29, or even 80 tons, provided that it did not 
exceed 34 tons. It is true that even with their lower 
tenacity Lloyds’ Register allowed a higher workin 
pressure than the Board of Trade; but this ‘oaal 
like adding insult to injury, for it was not exactly 
a higher pressure that was wanted, but harmony 
between these two powerful bodies. In order, there- 
fore, to meet some very pressing demands, Lloyds’ 
Register agreed some years ago to allow its upper limit 
of tenacity of steel to be raised from 30 tons to 82 tons, 
but only if the boilers were intended for passenger ships. 
This concession was never published, and was only known 
to a few engineers who, from that time, were enabled to 
obtain their shell pace at a lower price than before. 
Until then the steel makers had naturally charged extras 
when the upper and lower limits differed by only two 
tons, ins of by four tons, either with Lloyds’—26 to 
30 tons—or Board of Trade—26 to 32 tons. Now that 
the Board of Trade has still further raised its upper limit 
to 84 tons, the above-mentioned exceptional practice of 
Lloyds’ has been made general, and the upper limit has 
been increased to 32 tons. We are glad to be able to add 
that this concession has not been coupled with any 
objectionable restrictions ; on the contrary, increased work- 
ing pressures have been allowed, as will be seen from the 
comparison in the following table, which shows the 
working ——— for a boiler of 150in. diameter, with 
steel shell plates 1jin. thick and with joints of 85 per cent. 


strength :— 





Estimated Working Pressures, 
Lower limit of tenacity, tons 27 28 29 
Working pressure, B.T. lb.... 190 197 204 211 219 226 
Working pressure, Lloyds’ Ib, 214 222 230 (old rule 204) 
A rule which permits of such very substantial increases 
of pressure or reductions of scantlings was naturally a 
very welcome one, nor does it appear that any engine- 
builder has expressed his doubts as to the safety of future 
boiler shells, which will now be made both thinner and 
harder than before. The confidence which is thus shown 
to be felt in Lloyds’ Register is doubtless inspired by the 
perfect immunity from shell explosions which boilers 
under its inspection have enjoyed since steel was first 
introduced for this purpose. It is true that the Livadia’s 
boiler shells, and a few others, cracked or burst, and more 
recently a shell ery of one of H.M.S. vessels has split 
longitudinally ; but all these accidents occurred either 
during the hydraulic testing or when the boilers were 
cold; whereas when under steam marine boilers, as now 
constructed, seem to be absolutely safe. The practical 
development of alloying nickel with steel, and thereby 
imparting to the latter material greater ductility, com- 
bined with greater strength, has doubtless been an 
additional reason why Lloyds’ Register has sanctioned 
the use of high-tenacity steel; but if it expected that 
nickel would be more largely used it has been dis- 
appointed, for, as far as we know, with the exception of 
the Kaiser Wilhelm der Grosse and one French steamer, 
no vessels are fitted with nickel steel boiler shells. The 
tenacity of the German ship steel is 36 tons. It will 
therefore be interesting to watch the effect of the new 
rules, which amount to an average increase of four tons, 
or about 15 per cent. in the tenacity of the steel, coupled 
with an increased stress under working conditions of 


30 31 32 


12} per cent. In connection with this alteration 
it should be remembered that some few years ago, 
when a comparatively hard material was onrnity 4 


furnaces, these gave trouble by all sorts: of mysterious 
cracks and failures, which led to their then being pro- 
perly tested. 

No provision is made in the new rules as to the 


diameters of shell rivets. Under the old rule they had 
to be so designed that their maximum shearing stress 
did not exceed 4°8 tons when placed in I}in. shelf plates. 


Under the new rules this stress will occasionally be 
raised to 5°7 tons, although there is no regulation to make 
them of harder steel. It has been argued that under the 
altered conditions, viz., hard shell plates and mild steel 
rivets, the latter are under a greater disadvantage than 
if the two materials are of equal quality, and instead of 
increasing the permissible stress by 19 per cent. it should 
have been reduced, say, 5 per cent., which could have 
been done by altering the percentage constant from 85 
to 68 per cent. 
_ The circular under consideration contains another 
important change of rules, which, like the previous one, 
has been gratefully accepted by engine builders, for it 
enables them to make a reduction in the weight of furnaces 
by about 10 per cent.; a closer examination, however, of the 
alterations—one formula replacing five old ones—reveals 
& few curiosities worth mentioning. There are apparently 
two new formule, but one of these is but an old one 
dressed up in a new garb. The change of form was un- 
necessary, and is confusing, for engineers were thoroughly 
conversant with the old rule-—a modification of Fair- 
bairn’s—and the new constant of one million and some odd 
thousands is likely to lead to accidental misplacements 
in the decimal point. It is probably an oversight, and is 
at most but a trifling matter, that neither this formula 
nor the additional new one are intended to apply to 
which are exactly 120 times as long as their 
plates are thick ; or if both formule should be used, the 
working pressure found by the one differs slightly 


disappear if the rule were to say that the boundary for 
the use of the two formule was to be for furnaces which 
are 118°5 times as long as their plates are thick. But 
even then there is cause for dissatisfaction, and engineers 
will naturally ask the framer of the new rule: “ Why, 
when you were carrying out reforms, did you not con- 
struct a single formula which would be applicable to all 
furnaces, or, at least, to all furnaces likely to be built into 
marine boilers?” In fact, to us it would seem as if the 
second one of the new formule possesses the necessary 
merits for entitling it to panne ay the remaining old one. 
In land boilers, where the effective length of furnaces may 
range from 2ft. or 3ft. to 30ft. or more, a fairly useful 
formula has been constructed by Mr. Longridge, and 
surely it ought not to be difficult to have done the same 
for the less variable length of marine furnaces. As 
matters stand now a furnace 59in. long, if built of jin. 
plates, has to be calculated by one formula, whereas, if 
made 6lin. long, the other formula has to be used. 

The same inconvenience is met with in the old 
and new rules on screwed stays, and as these have also 
been dealt with in the a circular, it is a pity that 
instead of adding a third formula, as has now been done, 
the old two formule were not fused into one. Generally 
speaking, it would not matter much how many formule 
are used if only the inevitable jumps occurred at dimen- 
sions which are rarely met with, say, with furnaces for 
lengths of 9ft., or with stays for diameters of lin. or 2in. ; 
but it is exceedingly annoying to find these breaks in the 
midst of the most customary dimensions. Thus, the 
change occurs with screwed stays of l}in. effective 
diameter, which is the one most generally required. If 
we use a stay 1jin. diameter with nine threads per inch, 
which is slightly less than 1}in. diameter, it will be allowed 
to support a Yin. square plate loaded with 128 lb. per 
square inch. If we use finer threads (eleven per inch), 
which are far more likely to strip, and ought therefore 
to be discouraged, we find that Lloyds’ Register, instead 
of reducing the pressure, allows us to increase it by 87 lb. 
to 165 lb. per square inch. Except that a more rational 
system has been adopted by their rivals, there is evidently 
no reason why, when modifying the rules, Lloyds’ Register 
should not have harmonised its various factors. It is 
also a pity that the wording of the third rule for steel 
stays is not sufficiently clear as to what type of stays will 
be allowed to be stressed to 10,000 Ib. per square inch. 

Returning to the furnaces, we have one further curiosity to 
note. When they are shorter than 120times the thickness of 
the plate, the following new formula has tobe used: Working 
pressure = 50 OSes < ee (All dimensions 

Diameter. 

are measured in inches.) Ifthe length of the plain part of 
the furnace is reduced to 7}in., this is so in Purves’ ribbed 
flues, if the plain part be made gin. thick and the diameter 
80in., then the permissible working pressure is exactly 
175 lb. persquareinch. Butif we apply the old rule which 
was conceded to Mr. Purves only after much expensive 
experimenting, we find that the working pressure for the 
identical furnace is only 155 Ib. per square inch, so that 
the new rule is a clear gain of 20 lb. to Purves. Probably 
before now advantage has been taken of this oversight, 
or Lloyds may have had to protest against such an in- 
terpretation of their newest rule; but it is at any rate a 
pity that, when drawing it up, greater care and circum- 
spection were not employed. As the new rule stands at 
present a jin. furnace with ribs 2lin. apart will be allowed 
the same working pressure as a Purves furnace of the 
same thickness with ribs 9in. apart, z.c., 155 Ib. for a 
80in. diameter, and there can be no doubt but that several 
patentees have reason to protest. 

The fourth alteration of the rules, which affects the 
pitching of the stays, has, like the boiler shell rules and 
furnace rules, been hailed with satisfaction by engineers. 
The necessity for this amendment had been pointed out 
some years ago by Mr. Stromeyer, and this circular is a 
welcome indication that his somewhat formidable but 
thorough mathematics on boilers are being digested. As 
with boiler shells much inconvenience had been ex- 
perienced by engineers on account of the different views 
which were held by Lloyds’ Register and the Board of 
Trade. On the one hand it was contended that a stayed 
plate is simply a beam supported at its two sides by a 
pair of stays, and that its permissible working pressure 
should be determined by the square of the span, which is 
also the maximum pitch between the stays when these 
are not placed in squares. In boiler back plates, where 
the stays are pitched 12in. to 14in. apart horizontally, 
because of the water spaces between: the combustion 
chambers, Lloyds’ rule, which took no notice of the 
smaller vertical pitch, has led to faulty constructions ; 
for to be able to obtain the desired wee the 
back plate would have to be made exceptionally thick, or— 
and this was the cheaper and more usual course adopted— 
doubling plates or stiffeners had to be fitted between the 
stays. To be effective, these plates ought to have been 
placed outside of the boiler plate, so as to support it, but 
if this was done, leakages could not be prevented; the 
usual, in fact the almost universal plan, was therefore to 
pin the doubling plates on the inside. Here they were 
practically useless, but they also did no harm. The 
Board of Trade view was, at one time, that the per- 
missible working pressure for a flat-plate should depend 
on the exposed area included between four stays, ¢.¢., on 
the product of the vertical and horizontal pitches. If 
the stays were placed in squares the two rival rules 
practically a but by reducing the one pitch, the 
other could increased, so that the former harmony 
was not maintained when the circumstances were 
exceptional. If carried to excess—and there is always an 
inclination to take undue advantage of such loopholes—this 
plan sanctioned by the Board of Trade led to ridiculous 
and dangerous practices, and to meet this tendency 
certain restrictions were imposed which, either inten- 
tionally or by accident, provided that the working 
pressure should be fixed by the mean of the squares of 
the vertical and horizontal pitch of stays. Thisis the rule 





likely to give every satisfaction. Marine engine builders 
have already shown their appreciation of the new rules by 
adopting them en bloc and at once, instead of waiting for 
the usual six months’ grace. Some have even gone 80 
far as to re-submit drawings of boilers which were not yet 
begun, in order to reap the advantage of the substantial 
reductions that had been made. 








BACTERIOLOGICAL SEWAGE PURIFICATION. 


THE following extracts from the report of Mr. J. Aldersey 
Davenport to the Nantwich Rural District Council will be found 
very interesting :— 

‘The different methods of treating sewage that are now before 
the public are to some extent puzzling, both by their number and 
their testimonials. When we look into the matter, too, we find 
the result perhaps in the majority of instances not entirely satis- 
factory, and it is hardly to be wondered at that Local Authorities 
show some unwillingness to grapple with this question, I have 
been looking for light for years, and really think that so far as 
rural districts are concerned the ‘dawn’ is appearing. What we 
require for rural districts is a system of sewage purification that 
is cheap in construction, and cheap and easy in annual main- 
tenance, To obtain that, we must discard grand artificial systems, 
and adhere as rigidly as possible to nature's own costless methods. 
Connected as I was with the late Mr. Bailey Denton, C.E., I 
always believed in intermittent downward filtration. That was a 
natural process, and from the researches of scientists of recent 
date we now better understand all about its working. It has been 
found that the action of these intermittent downward filters is 
bacteriological, and that their success depends on the cultivation 
within them of certain bacteria or microbes whose life history is 
now being unfolded to us. 

“By successfully cultivating these organisms, in tanks con- 
structed for their occupation, which I may call concentrated 
intermittent downward filtration tanks, you may in a small and 
compact compass deal with a comparatively e amount of 
sewage ; for these organisms feed on the sewage, converting its 
foulness into more simple compounds. This is just nature’s system, 
and it has been going on ever since there was refuse or filth in the 
world. Indeed, if there was not some agency of this kind, the 
world would become unbearable from its own filth. You spread 
manure upon a field, and nature sets to work by means of organisms 
to convert it into nitrates and the like, for the support of plant life, 
and in this operation its character is changed and its foulness is 
lost. So if you bring to bear the actions of these microbes, 
anaérobic and aérobic, upon sewage, in a way suited to their habits 
of life, they will change the character of the sewage, rendering it 
innocuous, With Mr. Cameron’s small tanks at Exeter, which 
deal with a district of about 1500 persons, the sewage is first 
treated in a close tank with anaérobic bacteria, and subsequently 
alternately in open tanks by aérobic bacteria, the effluents being 
good. Mr. Dibdin is carrying on experiments at Sutton, in Surrey, 
and elsewhere, and is endeavouring further to increase the usefal- 
ness of the tanks by keeping them continuously charged with 
oxygen, without which aérobic bacteria cannot live. 

‘* Bearing upon this subject I would refer to a data nearer home, 
which seem to me to be interesting, and which can easily come 
within your own knowledge. Some days ago I opened, in the 
presence of Dr. Turner, a sewage tank that had been in continual 
use, and not been opened, so far as we could ascertain, for ten 
years, There was not above lbin. of sludge at the bottom, and 
the explanation seemed to come at once that nature had been at 
work with her organisms, and had liquefied all the more solid 
matter that was within her power. It may be that there are 
gentlemen present who have sewage cesspools in connection with 
their premises, and I would ask them to note, supposing the cess- 
pools are covered in and tight, whether any neglect to clean them 
out has resulted in their being overdone with sludge. 

**T have periodically for years past i the sewage puri- - 
fication works of the town of Winsford, near here; they have 
been at work for seventeen or eighteen years. I have never per- 
ceived any nuisance on the works or in the river Weaver adjacent. 
I never thought that simple mechanical straining through clinker 
and ashes could have attained so satisfactory a result, but in the 
light of Dibdins and C ’g I hes, I believe that the 
action of the filters is bacteriological as well as mechanical, and 
that explains the whole matter. In fact, nature is jast doing the 
work herself. On these purification works there is not a brick or 
iron rod or wheel; a dozen 15in. pipes, with clinkers, bass, and 
ashes comprise the whole works upon which the sewage of a 
population of about 10,000 or 11,000 persons is dealt with. The 
effluent passes from the sewers into a carrier formed by clinkers 
and ashes about 3it. wide. From this carrier the sewage passes 
through the 15in. pipes laid in clinker walls to tanks formed out of 
clinker, bass, and ashes, about 6 yards by 13 yards each, beyond 
which are larger tanks, The sewage is treated intermittently ; 
that is to say, it passes on to one set of tanks for, say, a week ora 
fortnight, and then it is shut off and tarned on to another set of 
tanks, and co it goes the round of tanks, all other tanks resting 
whilst one pair are at work. In the tanks the sewage passes 
through from 5ft. to 7ft. in depth of rough clinker, bass, and ash 
of different degrees of fineness. 
‘* These works were sanctioned by the Local Government Board 
very unwillingly, if I remember right, and some of their inspectors 
now, I believe, at times visit them. No one, so far as I know, has 
found fault with the works, and 1 believe the reason to be— 
whether the Winsford Urban Council know it or not—that they 
have hit on nature’s own system of purification, and by the inter- 
mittency of the application of the se to the filters they have 
rovided an environment suited to the action of the 

ith respect to the cost of such purification works, I should say 
that comparatively with other purification works they would be 
almost costless. The clinker, bass, and ashes are ace 
abundantly in Winsford, and in years gone by I have been paid 
for allowing them to be deposited on land of mine near to the 
sewage works. Probably they might be had for the cost of 
carriage, Besides the clinkers and ashes and the few pipes, there 
is nothing but spade labour in the formation of the beds. I don’t 
think there could be anything in this line much less costly. With 
respect to annual maintenance, a man has to turn the sewage from 
one bed to another, perhaps once a week or fortnight, and to pick 
up the surface of the beds, after they are dry, and there might be 
some renewal of clinkers and ashes required, but, altogether, I 
cannot conceive a cheaper or more simple of sewage puri- 
fication. I have made a plan of the filter beds, that they may be the _ 
better understood. The Winsford works may not be intricate, 
and they may not be pretty, but I believe them to be efficient, and 
that by modification of the system the sewage either from mansions, 
farmhouses, groups of houses, villages, or small towns may be suc- 
cessfully dealt with. I asked Dr. Turner to inspect the Winsford 
works, and I hope with his assistance in the more scientific part of 
the question, and in studying results at other places, that we may 
put the sewage question on a better basis in the district. As a 
practical outcome of this report, I would ask the Council ~~ 
to consider it, and before any works of sewage d are decid 
upon, to appoint a deputation to visit the works at Winsford, 
Exeter, Sutton, and other places where this simple process is in opera- 
tion, and decide for themselves as to its merits.” 











Tue French Minister of Public Works will ask the 
Chamber of Deputies to set apart the sum of 6,900,000 francs, to 
be spent in the improvement and extension of the maritime ports 








from that found by the other. The double result would 
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AMERICAN SALOON 






CARRIAGE, SOUTH-EASTERN RAILWAY 





AMERICAN SALOON CARRIAGE, 





COLOMBO HARBOUR WORKS. 





Anove and on pages 445 and 450 we are enabled to place THe rapid progress made by the port of Colombo, and the 


before our readers a number of illustrations of a new saloon 


carriage which has been constructed for the South-Hastern | 


Railway Company by Messrs. Jackson and Sharp, of Wilming- | 
| improvement of the harbour. These include—(1) The con- 


ton, Del., U.S.A., and Westminster, and is now being used on 
the London and Hastings service. The body of the car is 50ft. 
long by 8ft. 4in. wide, and will accommodate twenty-nine 

gers, While the total weight when fully equipped is 
29 tons 10 cwt. There are several compartments, as will be 
seen from the illustrations—viz., main saloon, smoking-room, 


private compartment, lavatory, ladies’ and gentlemen’s toilet | c 4 
| three of these are in process of being carried out; the fourth, 


closets, while a further small closet contains the heater and 
fuel. The warming is effected by hot-water circulating pipes 
and the lighting by electricity, current being derived, when 
the train is running, from a dynamo driven from the axle, 
which also serves to charge a set of accumulators for supply- 
ing light when the train is not in motion. The electric 
lighting arrangements are the work of Messrs. J. Stone 
and Co , Daptford. 

The bogies, brake apparatus, electric light installation, 
and couplers are of necessity in conformity with English 
practice, and were designed by the South-Eastern carriage 
superintendent, Mr. Wainwright. With these exceptions, 
and the limits imposed by the roadway, the builders were 
given a free hand to produce a carriage which should be 
strictly American in its appointments. The coupling arrange- 
ment was designed by Mr. Wainwright, and would appear to 
have solved what has hitherto been considered a serious 
objection to the American type of vestibuled platforms 
applied to English rolling stock. The carriage has what is 





























«- ----- 9 ee. mites 
: . ~ 
ba. 
we 
; ry: 
; i ik 
§ q . 
: ne 
‘ ° 
‘» 5 ! 
s Sofe. Smoking Room. A 
| 44 Floor. : 3 
| 105" -9 3 - AB i--18--4 Ho 857 
oo oe : p) Yj ee rn — 
: #% ae 
on r i  nieaaaeaieiee | bs eee oars ye 
: 98 Hoo—=F | tapmaaeice as 7'G?--+---<- ee 
; 1 } na" 
‘n ss bia rita oo ee = 
r } | + 
S-P fh --2----=- é of Hes 
; } | 
tat ¥ | i 


Cross Section of Car in Smoking Room. 


called compound or “Gothic” windows. This type of window 
is now very generally used in the finest carriages in the 
United States, and the South-Eastern Railway Company, 


will be watched with interest. For the main saloon 
the finish is of fine mahogany. In the smoking-room end 


and corridor, quartered American white oak is used, while | 


for the private compartment at the opposite end of the 
carriage, Prima Vera or “white mahogany” is employed. 
The contrast between the various woods is very pleasing, and 
in the introduction of the white mahogany for railway 
carriages the builders have furnished us with an attractive 
novelty. 

In the main saloon the colour effects are particularly fine, 
the carpets, seat covering, drapings, and veiling colours being 
in perfect harmony. The various shades used in upholster- 
ing harmonise with the mahogany. In the private compart- 
ment the colour is determined by the white mahogany finish, 
and the scheme of colour here is no less complete than in the 
— saloon, In the wood carving the builders have adapted 
eighteenth century English designs to the requirements of the 
interior lines of the carriage. There are many features in 
this carriage which are worthy of notice. Among others, we 
may refer to the window sashes in the sides of the car, which 
are balanced so as to be readily opened. The ceiling lights are 
also ingeniously arranged so as to afford excellent ventilation. 
The design of the electroliers, while original, is well adapted 
for the purpose. 








THE Speedwell torpedo gunboat, now in the Fleet 
Reserve at Devonport, is to be fitted with new engines and water- 
tube boilers by Palmer’s Shipbuilding Company. 





great conveniences and safety secured by the construction of 
the south-west breakwater, have, as we have already stated, 
led to the Government of Ceylon taking further steps for the 


struction of a north-east and north-west breakwater, entirely 


| enclosing the harbour, and leaving approaches from the west 


and north-east; (2) the reclamation of land from the fore- 


| shore; (3) the deepening to the five-fathom line of the harbour 


which, when completed, will enclcse 660 acres; and (4) the 
construction of a dry dock at a cost of £318,000. The first 


| though virtually decided on, has not been formally sanctioned, 


and so our sketch of what is being done must be confined to 
the first three points. The works are under the direction of 
Mr. J. H. Bostock, the resident engineer, who has been in 
charge of many similar works in Scotland and the West 
Indies. The north-east breakwater is now being constructed. 
It consists of rubble, 180ft. wide at the base; and already 
there have been laid down thirty-eight bays of 30ft. in length. 
This, with the 150ft. of timber staging from the Mutwal 
shore, makes a length of breakwater of 1290ft. It will be 


| different from the south-west breakwater, as it will only 


have a rough rubble surface 8ft. above low-water mark ; but 
above this will be built a staging sufficiently wide to enable 
persons to pass each other, by means of which access can be 
gained to the temporary viaduct that will, during the time 
of construction, connect the north-west breakwater with the 
Mutwal shore. At the end of the north-east breakwater 
there will be a lighthouse, 40ft. 2in. in height, and that will 
be supplied with a fifth order occulting light. At the present 
time there is a pick-up staging to the north-east breakwater, 
and there are already built the viaduct and half the staging 
to the north head of the north-west breakwater. 

On the completion of the staging a traveller will be erected, 
by means of which the concrete blocks forming the north 
head of the breakwater will be carried. The viaduct will be 
temporary, and when removed, at the completion of the 
works, there will be a north-eastern entrance to the Colombo 
Harbour, between the end of the north-west and the com- 
mencement of the north-east breakwater of 700ft. The main 
entrance to the harbour between the south-west and the 
north-west breakwaters will be SO0ft. in width. The north- 
west breakwater will be, including its two heads, 2670ft. in 
length, and the mode of construction employed will consider- 
ably differ from that of the north-east, being, in fact, like that 
of the south-west. It will be of huge blocks of concrete 
30 tons each in weight and about 5ft. 10in. high, and 5ft. Gin, 
broad. There are three lengths of block used—S8ft. 6in., 10ft., 
and 13ft. 6in., and by shifting these sizes a good bond is 
obtained. The joggle groove is filled with concrete when the 
blocks are in position. Over the blocks will be placed a 
capping of concrete mass 3ft. 9in, in thickness at the centre, 
and 3ft. 6in. at each side. At each end of the north-west 
breakwater there will be a lighthouse. But in view of the 
necessity of not clashing with existing lights, the precise kind 
of light to be used in each case has not been decided upon by 
the Government. There will be steps at the north and south 


| ends of the breakwater, which will, of course, be an island, so 





that those who wish, and have the privilege of landing, can 
have a walk along it. In its construction, apart from the 
heads, about 8645 blocks of concrete will be used. The 
breakwater, which will be commenced from the north end, 
will be carried in a straight line for the first 177ft., after 
which, for a length of 430ft., it turns southwards at a radius 
of 1000ft., and from that point it goes in a straight line with 
the lighthouse on the south-western breakwater for 2063ft. 


in adopting this style, has made a new departure which | The total lengths of the breakwaters when completed will 


be :—South-west, 4212ft.; north-west, 2670ft.; north-east, 
1140ft.; total, 8022ft. But this does not represent the whole 
work done, for since commencing the north-east breakwater, 
land to the extent of some acres has been reclaimed, and con- 
sequently covers up work previously done. 

Another important feature of the work is the deepening of 
the harbour to the five-fathom line, or a mean depth of 30ft. 
The harbour, when completed, will contain 660 acres of water, 
and the work that has thus to be done is of no light character, 
looking at the area involved. In other parts the depth has 
already been increased from 26ft. to 30ft., and in those parts 
the mooring piles have been raised and the moorings 
refixed. No. 3 berth in the south-west monsoon is now 
useless, as the moorings in it are being dealt with. When 
these are put in place the first two rows—twelve buoys—- 
will be finished with the exception of No. 10. The work of 
the dredgers has been interfered with from time to time by 
the monsoon. Two extra buoys have been already laid in 
addition to the four rows of buoys. There are three dredgers 
at work—the Sir John Coode, 1200 tons, a hopper dredger, 
which has gone to Singapore to be overhauled instead of 
Bombay, on account of the plague at the latter place; the 
Triton, 900 tons, also a hopper dredger; and the Merak, 
which does not discharge its own cargo, but slides it down a 
shoot into the Perseverance hopper alongside, In addition 
to these three there is the Priestman grab. 

With regard to the reclamation works, which are an 
important part of the harbour scheme, much has been done. 
The coal sheds near the fort are to be done away with, and 











the site taken into the customs area; the sheds ars to be 
moved to the land reclaimed at Kochchikadda. Towards 
Mutwal it is understood that Admiralty coal sheds will be 
built, but this has not been formally determined. ‘The 
fishermen’s ramp is being added to, and as fast as parts of it 
are completed the natives make use of it readily. The 
system of land reclamation is to run a wall in front, and 
bring cabook from Fisher’s Hill, tipping it behind and 
gradually forcing the water out. The natural silting up 
process helps the engineers materially. Mr. Bostock possesses 
a series of photographs taken by Mr. A. W. Piate, which show 
the various changes the foreshore has undergone. Ina period 
of eighteen months about ten acres of land have been 
reclaimed opposite Seashore-street from St. John’s to 
Skinner’s-road. The facing on the sea front consists of rubble, 
and then concrete with pitching on the top, and teak balks 
are placed at intervals a little above the pitching to minimise 
the friction in hauling up the native fishing boats. 

The total number of men and women employed at 
the Colombo Harbour Works is 1840, of whom 1190 are 
ordinary workmen, Tamil, Singalese, and Malays, and 
650 are prisoners. This includes the men on board the 
various vessels belonging to the works. Of the prisoners 
310 work at Mahara, 330 in Mutwal Quarry, and about 
twenty-six on the shore, receiving the cabook excavated by 
prisoners in the latter quarry. There are eleven lines of 
rails running through the yard at its widest point, and there 
are seven locomotives employed with 100 trucks, steel-bodied 
and self-tipping, and there are a great number of earth 
wagons in addition. Seventeen trains, generally with twenty- 
five wagons in each, come from Mahara Quarry every week, 
and the weight of each wagon load is about six tons, so that 
about 26,000 tons of stone finds its way weekly to the yard. 
When is the work to be completed ? 

The greatest opponent to the progress of the work has 
been the weather. Mr. Bostock is hopeful that his staff will 
be able to commence laying the blocks at the head of the 
north-west breakwater in January, 1898. The work of 
laying these blocks should take a working year, and that 
means that the work will be extended over a longer period 
than twelve months. After this a Titan will be erected on 
the head, and by the aid of this Titan will be laid all the 
blocks of the north-west breakwater. These blocks will 
be conveyed from a permanent jetty known as the block- 
loading jetty, in barges alongside the breakwater head, where 
they can be reached by the Titan. Under this breakwater there 
will be # foundation of rubble which will be deposited by 
barges. This rubble comes from Mahara by train. At the 
time present the rubble thus brought is being used in forming 
the embankment of the outside wall of the coal depés just 
referred to. A portion of it is broken up for concrete, and 
another portion is used as plums, which are deposited in the 
wet concrete forming the biocks. On this rubble the solid 
blocks will be placed, and on the top of them the cap mass 
already referred to. The main part of the north-west break- 
water will be 32ft. in width, as compared with the 34ft. of 
the south-west breakwater. As already stated, there will be 
8646 blocks of concrete in the north-west island breakwater ; 
in the north head there will be 1259 blocks, in the south 
head the same number, so that to complete it there will be 
11,158 blocks of concrete, varying in size, and in the case of 
the heads varying very much in shape. This great work 
will take four to five years after the Titan is erected, and in 
this calculation allowance is made for the necessary cessation 
of work during the south-west monsoon. Thus the com- 
pletion of the works should be reached in 1903, or, at any 
rate, the following year. 

With reference to cost, the estimate for the north-east and 
north-west breakwater, and the reclamation, as originally 
proposed, was £527,000; but when Mr. Matthews came out 
in 1894—95, an additional strip of 50{t. was taken from the 
harbour, and the new coaling station was decided upon, and 
the fisherman’s ramp promised. The total then came up to 
£619,000. Up to June last the amount expended was 
Rs. 3,655,296.79, or without counting the cents—calculating 
the rupee at 1s. 3d.— £228,456. This will give some idea of 
the proportion of the work done, but allowance must be made 
for a large sum expended in costly plant and machinery, 
which will be utilised until the work is completed. 

The Colombo Harbour Works, which have been moved from 
the position they occupied when the south-west breakwater 
was made, occupy at the present time a long stretch of works 
on the margin of the harbour foreshore, where not only is the 
material prepared for the breakwater, &c., but actually, land 
reclamation is going on. The first building on entering the 
yard from the southern side is the engineer’s office, and then 
come in turn the carpenters’ shop, the large engine—Tangye 
and Co.’s—from which power is derived, and the blacksmiths’ 
shop with eighteen furnaces, two steam hammers, and other 
machinery. Outside these, and running parallel with them, 
is the concrete platform for making and stacking the huge 
blocks, and on a tramway in connection with this is a 30-ton 
Goliath, for lifting these blocks on to trucks which carry them 
to the block loading jetty. Hach block bears the letter 
denoting the course in which it is to be placed, the date of 
making, anda number. When the block reaches the jetty, it 
is lifted thereon by a Titan, and this afterwards reloads it on 
to the barge carrying it to the breakwater, where—on the 
head—another Titan will be placed. When the time arrives 
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for making the big blocks for the north-west breakwater— 
about 1899 —concrete mixers, huge travelling machines, 
worked by a two-ton crane, will be used. 

In going through the works one incidentally comes across 
many departments which are branches of the great scheme 
now being carried out. For instance, there is the boat-build- 
ing shed, where craft for surveying, diving, anchoring, and 
carrying water are constructed. Then there is the diving 
shed, where there are nine European divers engaged, and 
there is necessarily a large stock of clothing appliances 
required for safely carrying out this important branch of a 
scheme, in which so much has to be done underneath the 
surface of the water. The twin-screw steamer Industry is to 
ba employed in taking out the rubble forming the foundation 
of the north-west breakwater; and in connection with this 
branch of the work a few particulars respecting the block 
loading jetty will be of interest. It will be a permanent 
erection, and will be utilised after the works are completed. 
It juts out 388ft. from the Bankshall shore and is 60ft. across, 
and is constructed of concrete, being supplied with bollards 
for mooring vessels, fenders to save vessels rubbing against 
the concrete sides, &c. A shoot is expected in November 
from England, and this will be used for loading the steamer 
Industry with rubble, which will be brought to the jetty by 
the trains from Mahara. On the other side of the jetty will 
be placed a powerful Titan to be employed in unloading and 
loading concrete blocks. It should have been stated that 
this jetty, like the breakwaters, is covered with cap mass 
3ft. 9in. in depth. It has taken two years to construct, and 
it is interesting to note that when the work was commenced 
the water covered the whole of the foreshore here—since 
reclaimed—up to the very roadway itself passing along 
Mutwal. The present arrangements admit of six blocks of 
concrete being prepared daily. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ADDRESS BY SIR JOHN WOLFE BARRY, K.C.B., LL.D., 
F.R.S., PRESIDENT. 


ON meeting you again as your President I cannot but begin my 
observations with an expression of my sincere thanks for all that 
my election to a second year of office of this important Institution 
implies, It is a great mark of confidence on the part of the 
electorate at large, as well as of the Council, on which I have 
now served for no less a period than nearly fifteen years. 
While the honour which a second election confers is a very 
great one, the work of the post and the opportunity which it 
affords of trying to do something for the interests of the Institu- 
tion involve, I am glad to say, by no means a light burden or a 
small responsibility. I rejoice that this is the case, for it is one 
of the circumstances which have told so conspicuously for the 
prosperous development of our Institution, that every member of 
the Council, and still more every one of my predecessors in the 
chair, has deemed it not only a duty, but a great privilege to give 
his labour and his best efforts without stint for the service of his 
brethren in the profession to which we all take so much pride in 
belonging. 

I attempted last year in my inaugural address to review, how- 
ever imperfectly, the progress of engineering and the history and 
developments of our calling during the past sixty years. Oa this 
oceasion I shall be following what you will doubtless think the 

tisfactory precedent set by former Presidents who have served a 
second year of office if I forbear to inflict on you another engi- 
neering discourse, or try either to describe the works which have 
been executed of late or to forecast the future of that branch of 
applied science with which our profession specially deals. I pro- 
pose, then, to-night to pass by all such subjects, however interest- 
ing they might be in other hands, and to discuss what I may term 
domestic affairs, as not only touching the ‘“‘domum” or home of 
our Institution, but also embracing matters which may affect us 
either as a body and pee 

First, then, as to the Council, on which so much of necessity 
depends. Every member of that body is, as you know, elected 
annually by ot, and recently a system has been introduced by 
which it is recommended to the electorate that a certain propor- 
tion of the Council should be resident at various important centres 
outside of London, and, indeed, of the kingdom. These members 
of this body are of the utmost value to the whole body, being of 
much use for reference from time to time, and being trustworthy 
sources of information and guidance in Iccal matters, They also 
fulfil very important duties towards the Institution at large by 
representing it with dignity in their own district or country, and 
by safeguarding its interests; but they can, of course, seldom be 
present at the meetings of Council. 

I have not the slightest doubt that this system was well con- 
ceived and is a good one. It has been already, and it will be in 
the fature, very successful. But we must not forget that on those 
members who are resident in London or its neighbourhood, and 
can ———— be assembled frequently at the Council table, the 
main burden of government and the ultimate decision on important 
matters must devolve, Thus the system of local representation 
should not, in my opinion, be carried too far. It is necessary that 
we should have, readily available, a Council sufficiently numerous 
and with adequate qualifications for the proper government of the 
affairs of this important body. Consequently a large proportion 
of the whole Council ought, I think, to be elected in the 
fature as in the past from London or its suburbs. 

_ The ordi work of the Council grows, and must farther 
increase with the numbers and importance of the Institution, now 
numbering 7075 members, associate members, associates, and 
stadents on its roll, There is more busi to be tr cted at 
the Council meetings, there are more committees to be attended, 
and more duties of all kinds to be performed than was the case 
some _— ago, while at the same time the members of the 
Council who are available in London to deal with these various 
calls on their time are not more numerous than formerly. The 
increase in the members of the Council, made last year, has up 
to now avoided any inconvenience from the increase in the 
number of local representatives, and I merely utter a word of 
— against overdoing what is in itself a thoroughly good 
ing. 

_ Owing to recent important changes in the work of the Institu- 
tion and to the construction of our new building, the labours of 
the Council during the two or three years have been peculiarly 
heavy. No less than 103 meetings of the Council and its com- 
mittees took place during the last twelve months, and the number 
is growing. ‘These calls on their time are now, as in times past, most 
ungradgingly given, and while I thank the Council individually 
and collectively for the cordial support that has been accorded to 
me as President, I fully recognise that it is a pleasure to them to be 
of service to the body corporate, and to endeavour to forward the 
interests of their brother engineers, In saying this much for the 
Council, I am not losing sight of the numerous services rendered 
to the Institution by its members in all parts of the kingdom, and, 
indeed, of the world, who serve on committees of various kinds, 
or who es individuals are always ready to help the Council by 
advice, Such assistance is highly appreciated by the governing 
body and the executive, who fully realise its value to them in the 
conduct of affairs. 

Itis,[ think, a matter for satisfaction that the Institution hasrecently 
undertaken fanctions of great utility which might formerly have 
been dered their sphere of duty. I allude to such 
matters as the determination of standards of the thermal efficiency 

















of steam engines, a committee on which subject, consisting of ten 
thoroughly representative persons under the presidency of Dr. 
Rasen , was nominated by the Council in 1895, under the auspices 
of my predecessor, Sir Benjamin Baker; and again to the consider- 
ation of the best method of tabulating engine and boiler trials, 
upon which an equally efficient committes, of which Sir William 
Anderson is chairman, was appointed by the Council this year. 
The first-named committee presented some interim conclusions last 
April, which were embodied in the last annual report of the 
Council, and their full report will, it is hoped, be presented this 
month. Work such as the above, of standardising and authorita- 
tive tabulation, seems to me to fall very distinctly to such an insti- 
tution as ours, and to be of the greatest use to the public at large, 
as well as to us engineers in particular. I hope as demands arise 
for similar investigations we shall be ready to spend our time, and 
some of our income also, for advantageous results such as thes? 
two committees, to whom onr best thanks are due, will give us, 
even if we are unable at present to do much in the direction of the 
endowment of strictly scientific research in engineering subjects. 

In connection with the subject of the widely-spread interests of 
engineering, which is so frequently made obvious to us all, I may 
perhaps express my individual opinion that it is for the 
of the Institution and of the profession that the class of 
associates — not entitled to the privileges of corporate mem- 
bership — should be carefully encoura and developed. 
We touch other professions and other lines of thought in 
many places, and it was a well-considered part of our constitu- 
tion that there should be a class who, in the words of the bye- 
laws as altered in 1878, should not be civil engineers by profession, 
but should consist of those who, by ion with sci or the 
arts or otherwise, are qualified to concur with civil engineers in the 
ad t of professional knowledge. It seems to me that of 
late years we have not elected very many into this class of 
associates, and I, personally, should like to see the class strength- 
ened, not merely by an increase of numbers, but by the selection 
of many eminent and representative men of various other pro- 
fessions, or of no profession, who are interested in engineering 
subjects. Such additions to our roll would give increased interest 
to the discussions at our ordinary meetings, by setting before 
us trains of thought on engineering subjects held by able and 
prominent persons who would be with us, though not strictly of 
us, and who would enlarge the basis of our Institution in many 
other ways. Oa the other hand, it is certain that such associates, 
if really interested in engineering matters, would gain much 
by the entrée to our discussions, and to our, I suppcse, unrivalled 
engineering library, and from the possession of our records of 
proceedings. 

I have said that during the past two are three session we have 
had to deal with matters of exceptional importance, and I may 
perhaps be permitted to say a few words upon what in these 
respects has occurred during my own term of the office of Pre- 
sident, In the first place we have made a new departure in the 
inauguration this year of our Engineering Conference in London, 
which occupied thres days, on the 25th, 26th, and 27th of May. 
I think I may record that a great success was achieved in this 
our first Conference. It completely realised the expectations of 
the Council, while I believe it gave general satisfaction to the 
members, whether resident in London or in the provinces. 
Upwards of 402 members were present at the cpenirg meeting, 
and the minimum estimated number of those who attended the 
Conference wes 850, At the various meetings which took place 
forty-sight short papers were read, introducing various subjects fcr 
discussion in which upwards of 300 speakers took part. Sever- 
teen visits were paid to erginesring works of interest in or within 
reach of the metropolis, and in respect of these visits 2000 tickets 
of admission were applied for, 

The Conference was divided into seven sections, at the head 
of each of which were a chairman, four vice-chairmen, and a 
committee of management, who were zealously assisted by two 
honorary secretaries. The sections represented Nailways ; Har- 
bours, Docks, and Canals; Machinery and Transmission of 
Power; Mining and Metallurgy; Shipbuilding; Waterworks, 
Sewerage and Gasworks; and Applications of Electricity, All 
these subjects are at once recognised as more or lees distinct lines 
of engineering thought, though in such a profession as ours there 
must of necessity be much overlapping of ideas and treatment. I 
think that it isan immense advantage to each of us, whose work 
may lie more particularly in one direction, to be able to hear, at 
aoe | a Conference as ours was, the ideas and the results of the 
studies of those whoee lives may be more specially devoted to 
other branches of the profession. This is particularly the case 
when we are able, as we were, to hear and see the acknowledged 
masters of each subject, who not only readily, in response to cur 
invitation, furnished papers which were pregnant with valuable 
thought and experience, but who also in the discussions of their 
own contributions, or of the papers of others, freely gave the results 
of their practice and the benefit of their knowledge for the advan- 
tage and instruction of their brethren. To every one connected 
with the management of the Conference, and certainly in an im- 
portant degree to our secretary, I am sure that our hearty thanks 
are due and will be gratefally accorded. 

With regard to the organisation of such an undertaking, we 
have learnt much, of which we shall take advantage in future 
similar meetings, which, for my t, I hope will be annual, 
Amongst things which seem desirable, perhaps the first is that a 
little more time should be available for the work of each section, 
and this can easily be given, particularly if the Conference in 
future can conveniently be extended over four days instead of 
three, as was the case this year. This would not only permit of 
more thorough discussion of the various subjects, but would also 
give more time for visits to works of interest. I think the general 
opinion was that we were wise in timing the Conference so as to fit 
in with the annual conversazione, although the preparations for 
the conversazione involve the necessity of the sectional meetings 
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Since the bye-laws were passed on the subject of examinations, 


118 entries have been made of candidates for election, and of thosa 
89 are gentlemen who primd facie, would be classed if elected ag 
Associate Members, O/ this number, 60 have been remitted for 
examination or for the submission of certificates from the various 
examining bodies which are recognised by the Council. At present 
only a few candidates have been examined at our own first examina. 
tion, and eight hava been paseed on their previous university 
certificates. I attribute the 11 of the 8 who havo ¢s 
Na presented themselves to our examiners to the shortness of 
ime which has been available for adequate preparation for an 
examination which is a novelty, and cannot but involve the 
necessity, in the case of many persons, of some reading and study, 
Again, out of theabove-named total number cf 89 candidates Pree 
mission of a thesis has been accepted in lieu of examination in 2) 
cases; and in the case of — applicants, both examination and 
the submission of a thesis have boen waived ; these last-named 
gentlemen having been passed by the Council wholly on tho 
record of their already ascertained professional position and ex. 
perience, 

In the general matter of examinations, as of the Conference, wo 
must bear in mind that this year is the first of a new departure, 
and that improvements may present themselves as desirablo, 
though at present I do not see much room for them in the scheme 
which has been so ably drawn up by those to whom its preparation 
was entrusted. Nevertheless in this, as in most other matters, wo 
should be, and certainly are pans to learn by experience, and 
to make any improvements which may seem to be beneficial. Tho 
more I consider the whole subject of examinations for the class of 
Associate Member the more convinced I am of its wisdom and of 
the advantages which may be expected to result from them for the 
whole of our profession as well as the public at large. Indeed, tie 
interests of the two cannot be dissevered. And what is good for 
the a ta in this matter must be advantageous to the public and 
vice vers. 

Having said thus much, I feel that, as I went over the general 
argament in favour of examinations somewhat fully last year in 
my inaugural address, I need not at the present time trouble you 
with many words on the subject of the policy of the steps which 
have been taken with the unanimous approval not only of the 
Council, but of the general meetirgs of members. But while 
being as you know an advocate of examinations for the purpose 
of ensuring that a man possesses the qualification of theoretical 
knowledge before he be classed as an engineer belonging to us, | 
should like to say that I do not wish for one moment to te 
understood as claiming for such knowledge one whit more than it 
is really worth in the equipment of an engineer for his career. It 
is one side only, however important that side may be, of our 
education. Practical knowledge is at leastas necessary as thecry, 
and while advocating the cultivation of the latter, I feel very 
strongly the immense importance of the former. Such practical 
training as will make a true engineer can only be secured in the 
old-fashioned way, by a young man teeing work done and learnirg 
from it the lessons of experience. 1 remember the title of a 
popular medical book was, ‘‘ What to Eat, Drink, and Avoid,” It 
appealed to the personal and individual experiences and idiosyr- 
crasies of the human digestion. In the same way in an engineer's 
office, in the workshop and on works of construction, and there 
only, can a young engineer learn by experience what he can ure- 
fully assimilate and what he ought to reject, and will be brought 
face to face with the demonstration of how largely the conclu- 
sions of theory have to be modified and discounted by practical 
considerations and the limits of the attainable, 

We do not desire to make our successors mere theoriste, but 
good engineers, and we want them, under the pressure of foreign 
competition, to be in the future, as they have been in the past, 
second to none in the world. I think we should ensure the 
possession of such a class of men, in the world-wide competiticn 
which lies before us, by insisting, in the first instance, that they 
have had thorough ecientific instruction in the great foundations 
of engineering knowledge, combined with the help of the most 
modern science, and by taking equal care that it be associat 
with that practical knowledge and training which are required by 
our bye-lawz, and which are to be gained only in the drawing-cflice, 
in the workshop, and on works of construction. It is most neces- 
sary that there should be no misunderstanding on these points. 
The new examinations are not in lieu of the other qualifications 
set out in the bye-laws, but in addition to and supplementary of 
them. A candidate will not be qualified by examinaticn alone, 
but by fulfilling the whole requirements of the bye-laws, which 
will necessitate in the future just as much as formerly that he has 
been educated under an engineer, is following his profession, and 
is personally recommended by those under whem he has served. 

At first, no doubt, and while things are in a transitional con- 
dition, some inconvenience may be felt among individual candi- 
dates for election to the class of Associate Member jast as was the 
case at the time when examinations for students was instituted. 
To deal with exceptional cases the Council has tean allowed, as! 
have said, a considerable amount of discretion. As tims goes on 
these cases will become fewer, and will, I believe, disappear 
altogether. The results of the students’ examinations throw mach 
light on this question. When they were commenced, 188%, we 
found many cases which required exceptional treatment, and the 
relaxation by the Council of their requirements was by no means 
uncommon. We also fonnda considerable falling off in the number 
of applicants. Both these conclusions have for some time past 
disappeared. Toe number cf applications reached its minimum a 
few years after examinations were made cbligatory, and bas since 
steadily increased. We find also at the present time that the 
number of cases requiring any relaxation of rules has become small 
by degrees and beautifully less. Whatever some persons may 
have previously thought with regard to the advisability or probable 

of students’ examinations, no one can now doubt the 
beneficial « {fects which have been produced by the ordea! both on 
the students individually and as a Tbhe:e improvements are 











being held elsewhere than in our own building. In this 2 
we have to thank the Middlesex County Council and the West- 
minster Local Board for allowing us the use of their rooms and 
for showing us many acts of attention at the hands of their officers. 
On another occasion an effort will be made to give each section of 
the Conference a meeting-room of its own, so as to allow a little 
more elasticity in the matter of time for the discussion of papers 
and a greater freedom cf action than was ible when, as in this 
year, one section had to follow another in the same apartment. 
The result of the whole experience clearly indicates that we 
were right in thinking that those resident out of London would 
welcome the opportunity of making a more intimate personal 
acquaintance with their metropolitan brethren, and that the 
latter would highly prize the a of ting the engi 8 
from other parts of the kingdom. numbers attending the 
meetings were approximately half from London and half from 
other places, 

Another very important matter which has occupied much of our 
attention is that of the examinations for admission to the class of 
Associate Member, the first of which examinations has now already 
taken place. Here our thanks are due not only to the Committee 
of the Council, who have worked most assidaously in the prepara- 
tion of a comprehersive syllabus, and in drawing up for the 
approval of the Council the regulations of the examinations, but 
ako to many professors of engineering schools in various parts of 
the kingdom, who have with the utmost kindness given us ex- 
tremely valuable assistance and information. As in the Confer- 
ence so in the matter of the examination syllabus, we are brought 
face to face with the many-sided aspects of our profession. And 
accordingly the regulations have been so made t, while ensur- 
ing that each candidate shall satisfy the examiners on matters of 
general principles of science, which must always be, and are recog- 
nised as, the bases of our profession, each person may, so far as 
the specific application of his scientific knowledge goes, qualify in 








the particular branch of engineering which he has studied or to 
which he desires to devote himself, 


conspicuously indicated by the quality of the students’ papers 
submitted for discussion either in London or in the provinces, in 
the discussions themselves, and by greater keenness generally of 
the students’ class, 

The system has also developed a commendable esprit de corps, 
which is distinctly recognisable. To be a student of the Institn- 
tion is now to be one of a body with certain qualifications of a 
distinct standard ; I feel perfectly sure that no preeent or past 
student would recommend a return to the old system, or want of 
system, of admission to the junior clas3 of the Institution. I look 
forward with confidence to the kindling to additional warmth of 
the same feelings of comradeship and of a similar sense of proper 
pride in the breasts of all Associate Members, and I anticipate that 
our certificate of a man being a corporate member of this Instita- 
tion will be recognised throughout the world as the highest and 
most coveted degree in engineering, as well as a criterion of 
social status. It is to be borne in mind that the Institution 
examinations for the class of Associate Member may be passed by a 
man before he is in a position, by age or otherwise, to be actually 
a candidate for election. Thus, as time goes on, I have little 
doubt that both examinations will often be passed by men while 
they are students of the Institution or pupils of engineers. 

On another matter of internal economy I should like to make a 
few remarks. I refer to the subject of our new building, which 
may now be said to be completed. Apart from the value of the 
ground on which it stands, the new building has cost about 
£60,000, and, large as the expenditure is, I think it may be said 
that we have fully our money’s worth, and that the structure 
would be a credit to any public body to which it might belong. It 
certainly suits our requirements well for the ordinary work of the 
Institution, and by dividing the attendances—some in number 
—at our annual conversazione into two nights, we can entertain our 
membere and friends in a way which I think leaves little to be desired. 





For m I heartily wish we had a hall in which we could 
not o! tisfactority receive all cur conversazione friends on 
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SHIPBUILDING AND MARINE ENGINEERING | which was connected by links to the piston-rods cross- 
ON THE THAMES IN THE VICTORIAN ERA. (head. This was the steeple engine invented by Mr. 

No, VI. | Napier, a design which offered many advantages by its 

Or the twelve boats owned by the Waterman Steam | compactness and direct action for river boat service. Its 
Packet Company eleven were engined by the Messrs. | one objection was the protrusion of a large portion of the 

Penn (although the name of the last fitted by them was | 
Waterman No. 12), and those with oscillating engines, illus- 
trations of one of which we give in Figs. 26and 27. These 
engines, it will be noticed, embrace in their design the 
improvements introduced by their makers detailed in our 
last article. Of the one steamboat of the dozen— Water- 
man No. 9—owned by the Company, but not fitted with 
engines by Messrs. Penn, there is something worth 
noting, before passing to a type of engine which had come 


machinery above the deck, which rendered it unfitted for 
sea-going vessels. 
The boiler supplying the engine of Waterman No. 9 


diameter, with a circular fire grate, over which was a 
14in. water space, in whose upper plate was a series of 
concentric circles of tube holes fitted with tubes, having 
their lower ends communicating with the bottom water 
spac? and their upper ones with the water above the top 


with steam was one of the vertical cylindrical type, 7ft. | 


a 


tion of the oscillating engine, but this type had not as yet 
been used for large powers. 

Among the kinds of engines, however, that were de. 
signed for the purpose of giving increased power with a 
reduction in weight, and had come into use, was one that 
had proved itself most successful in every way. This 
was the double cylinder direct-acting engine of Messrs, 
Maudslay, Sons, and Field, which had been in use in 1843 
for about two years, and had given great satisfaction. At 
| this date the English Government were meditating build. 
ing at Deptford Dockyard—from a design submitted to 
the Admiralty by Mr. Oliver Lang, master shipwright at 
Woolwich—a paddle-wheel steamship on a larger scale of 
dimensions and power than any hitherto constructed, 
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into use more especially adapted to the propulsion of 
large paddle steamships. 

bere our readers are aware that the mystic art of 
lightened” days. At any rate, it flourished half a century 
ago, and heavy bets were made on the performances of 
some of our river steamboats, so high Bad the spirit of 
rivalry attained among the captains (if not the owners) of 
these boats. The order for Waterman No. 9 boat was 
therefore given to her builder, Mr. David Napier, of 
Millwall, under rather onerous conditions. She wasto be 


Sef 


constructed of iron, and fitted with engines, under a 
guarantee that she should, when completed and tried, 
beat every other vessel of her class on the river, which 
she did thoroughly. 

The dimensions of this vessel were :—Length between 
perpendiculars, 107ft.; breadth at paddle boxes, 15ft. ; 
depth under deck, 7ft. 2in. ; water draught, 2ft. 9in. She 
was propelled by an engine having a cylinder 30in. 
diameter, with a piston stroke of 3ft. Its piston was 
fitted with four piston-rods, whose outer ends were 
attached to a four-armed crosshead, from the centre of 
which the connecting-rod hung, the lower end of the 
latter embracing the crank pin brasses with a strap 
secured to it with a gib and cotter. The air, feed, and 
bilge pumps were worked by a rocking beam, one end of 





is not altogether a product of these “en- | 





omen Hi a 








Exepfeen 
Fig. 26—WATERMAN STEAMBOAT ENGINES, 1844 

It happened that the only building slip that could ba 
made available at the Deptford yard was; then occupied 
by a vessel that was laid down so far back as the year 
1816. This ship was the Worcester, of 50 guns, which 
proved a great success, the Admiralty in 1814 entrusted | had been completed ready for launching som: twelve 
| their firm with the re-modelling of the engines of the | years previously, but was not put into the water till the 
|paddle steamer Black Eagle, which were of the side | 10th October, 1843, by which tim2, we think, she should 
| lever type and about 130-horse power. The vessel was | have been more than seasoned. However, she was 
| so slow and lumbering that ordinary steamers could run | launched on the date given, and the new man-of-war 
away from her. In the same space in her as that | steamship, the Terrible, was very shortly laid down on 
occupied by her first engines Mr. Penn fitted oscillating | the slip the Worcester had vacated. 


tube plate, the hot air and gase3 in their passage from 
| the fire-box permeating among the tubes and thus im- 
parting their heat. 

The oscillating engine of the Messrs. Penn havin 
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Zuomcer” 
Fig. 27—WATERMAN ENGINES AND BOILER, END VIEW 
engines of double their power, when she became ahandy,, This fine vessel, which was built of wood, was of the 
steady, and swift vessel. This. reflt was the first order | following dimensions :—Length between perpendiculars, 
the firm received from the Admiralty. 226ft.; moulded breadth, 42ft.; depth in hold, 27ft.; 
As it was soon found by the steamship owning com- | burden in tons, 1847. She was engined by Messrs. 
ome that vessels of large dimensions and power offered | Maudslay, Sons, and Field, who fitted her with a pair of 
tter chances of remuneration than small ones, and as | their double-cylinder direct-acting engines of nearly 
wer. In Fig. 28 we give a sectional 


greater power in the absence of a higher pressure of | 2000 indicated horse- 
ig. 29 an end 


steam meant greater weight of propelling machinery and | elevation of the machinery space, and in 
space occupied so long as the side lever Bj of engine | view. InFig. 28 it will be seen that each of these engines 
was adhered to, marine engine builders had busied them- | has a pair of equal-sized cylinders, placed in a vertical 
selves for some time in devising a type of engine which | position immediately under the crank-shaft, and so far 
would enable them to put a large power into a compara. | apart on the same centre line as to admit of the tail end 


| tively small space, and at the same time considerably | of a tee-shaped crosshead working through the length of 


reduce the weight of the mechanism. This had already | the piston stroke between guide plates bolted to their 
been effected in the case of small vessels by the introduc- | sides. The arms of this ccomabend are directly attached 
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to the upper ends of the piston-rods, and have brasses 
secured to their outer ends, which work on vee guide 
pars bolted to cylinder covers and main bearing frames. 
The tee crosshead is made up of two iron plates kept so 
far apart by studs as to allow of the main connecting-rod 
vibrating between them, the lower end of this rod em- 
bracing the bottom stud—in which a bearing is turned— 
and the upper one attached to the crank-pin in the usual 
manner. 


use of single excentricg. 
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On the introduction of this twin-cylinder type of | engines, each having six furnaces, with an 
marine engine, objection was taken to its duplication of | heating surface of 12,700 square feet, and a grate 
parts, and it was argued that its friction in work would | of 437 square feet, 


The steam-distributing and exhaust valve—for it acted | pair of paddle wheels 34ft. diameter, with radial floats 
as both—was worked by a rocking double-ended lever, to 
which motion was given by a single excentric on the | teen revolutions a minute. 
paddle shaft, and its connecting gear as shown, this | double-ended tubular boilers of box form—the 
motion being reversed in the usual way common to the | ones of the type fitted in a British warship—placed and 


13ft. broad and 2ft. 8in. deep, making from fifteen to six- 
Steam was supplied by four 
first large 


| fired athwartships, two being forward of and twoabaft the 
te 


























The air pumps of these engines were—as shown in the 
illustration—worked by levers carried in brackets 
attached to the crank shaft bearing frames, the motion 
of the levers being obtained by links connected to the 
tail end of the tee crosshead, as shown in Fig. 28. The 
steam distribution valve—there being but one to each 
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pee of cylinders—was of the modern piston valve type, | 
ut was known as a “reel” valve from its resemblance to 
&@ cotton reel. It was a hollow tube of reel form fitted 
with packing rings at both ends to ensure steam lightness, | 
its casing or jacket forming a receiver for the live steam, 
and its interior, a passage for the exhausted steam on its 
way to the condenser—as shown in Fig. 29—this latter act- 
ing, as in the case of the side lever engine, as the bed-plate 
for the superstructure. 








ig. 28—ENGINES AND BOILERS OF H.M.8. TERRIBLE, 1843 


be excessive ; but in practice this was found to be an 
erroneous assumption, and that in reality for an engine 
of the same power there was less loss by friction than in 
any existing type ; there being only one slide valve to its 
two cylinders, and that one in equilibrium and free from 
steam pressure, while the rubbing surface of its two 
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Fig. 29—END VIEW OF ENGINES, H.M.8. TERRIBLE 


pistons did not exceed that of a single one of equal area. 
The duplication of parts was in fact an advantage, as it 
reduced their individual weight and enabled all of them 
to be made interchangeable. So successful indeed was 
this type of engine that some fifty-five sets of them, of a 
total yj stron ae of 48,000, were fitted in war and 
merchant ships within ten years of its introduction. The 
cylinders of those -fitted in the Terrible were 72in. 
diameter, with a piston stroke of 8ft., and they drove a 
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Following the introduction of the double-cylinder 
engines, as fitted in the Terrible, came modifications of 
this type with annular cylinders—the invention of Mr. 
Joseph Maudslay—adapted to both paddle-wheel and 
screw propulsion. In its application to these purposes, 
each engine has but one cylinder, which is placed ver- 
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tically, directly under the crank shaft in the case of the 
paddle engine, and in the same position over that shaft 
in that of the screw engine. In Figs. 30 and 31 we give an 
illustration of its adaptation in the latter case, where it 
will be seen that the cylinder is supported on short 
standards cast on the bed-plate or condenser, thus form- 
ing a very rigid and firm combination in itself, and not 
requiring any connection with the vessel to steady it. 
The piston being annular or ring-shaped, necessarily 


ea PL a ee a ta 


448 


THE ENGINEER 





Nov. 5, 1897 


——-— 
—— eens 








requires two piston-rods, which are attached to the cross- 
head, which works between — secured to the cylinder 
cover, as shown in Fig. 31, the main connecting- bein 
coupled up to the crosshead and crank pin in the usu 
way. The air pump, in this case fitted with head and 
foot valves, is worked as shown in Fig. 31. In this arrange- 
ment of engine a much longer connecting-rod is obtained 
than in the ordinary type, and being direct acting without 
the intervention of gearing, it was capable of bein 
driven at a high speed. Its piston-rods, glands, an 
crosshead guides being all on the top of the cylinder cover, 
rendered them easily accessible for lubrication, as were 
also the connecting-rod ends and crank shaft bearings. 
The steam-distribution valve was, as shown in section in 


Fig. 30, of the short D type, actuated by double excentrics 
and link motion. 

In the annular engine, as applied to paddle-wheel 
vessels, the working parts were almost identical with 
those of the Terrible, with the exception that there being 
only one cylinder to each crank, and that directly under 
the paddle-shaft, the tail of the tee-shaped crosshead 
worked in the trunk formed in the centre of the cylinder 
by its piston being annular. This type of engine was 
very compact, taking up the least possible space in the 
ship, and had the advantage of a long connecting-rod. 








port of merchandise to distant parts. There are, how- 
ever, times in the course of a long sea voyage when this 
power would not be required, and in such circumstance 
@ means would be wanting to prevent the screw becoming 
a drag on the ship instead of adding to her speed. This 
want was soon perceived by sailing masters, and was as 
quickly supplied by aes. ere were, however, 
two ways of satisfying the requirement; one was to lift 
the screw clear of the water altogether, or else to make 
its blades adjustable so as to bring them in line with the 
ship’s keel and in a vertical position, that she might pro- 
ceed under canvas alone. 

Now to lift the screw clear of the water would entail 
the construction of a special trunk for its reception in the 
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Fig. 30—MAUDSLAY’S ANNULAR ENGINES FOR SCREW PROPULSION- Fig. 31 


after part of the vessel, which could not be well effected 
in already built ships, so the alternative method had to 
be adopted, and the blades of the screw made movable. 
This adjustment of the blades of a screw so that they 
should offer no resistance to the onward progress of the 
ship was very simply effected by the contrivance intro- 
duced by Mr. Joseph Maudslay, and known as the 
‘“‘ Feathering Screw.” In this screw each blade is turned 
on its vertical axis by a lever moved by a link connected 





to a sliding collar on the screw shaft, its motion being 
obtained from a rack moved by a pinion at the end 
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Fig. 32—MAUDSLAY'S 


Her Majesty’s steam packet Princess Alice and other 
vessels for the improved Channel service were fitted 
with them. 

As the screw as a means of ship propulsion soon 
came into use, it was found that it would be very service- 
able as an auxiliary power to that of the wind in sailing 
ships, experience having shown that a strong wind blow- 
ing against the sails of a slow sailing ship imparted very 
little motive power to that ship, while with the same 
wind blowing on a sailing ship already in motion the 
efficacy of the sails is increased just in proportion to the 
increase in speed. 

With these facts in view, no very long time elapsed 
before the screw propeller was applied to a number of 
sailing ships as an auxiliary power to expedite the trans- 








FEATHERING SCREW 


of a vertical spindle leading up to the ship’s deck. 
The arrangement given in our illustration, Fig. 82, 
shows the gear used for feathering the screw when 
a trunk is adopted. By this arrangement the blades 
of the screw may be feathered and brought to a 
vertical a wga without stopping the ship. The angle 
of the blades was also by this means altered at pleasure 
to suit the 6 Ab circumstances under which the screw 
was employed—a special advantage in long voyages 
where sailing and steaming were combined. 








to the pressure on our space we 
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EDISON’S ORE-EXTRACTING WORKS. 


At the a mi of the new session of the Engineering 
Society of the Goldsmiths’ Institute, New Cross, last Thursday, an 
tek Sn, Green om eee aa 

. Inst. C.E., rom an e eer t of vi 
visit which he paid to the United States in August of this st," 
The voyage was made in the s.s, Campania. He gave some 
in’ iculars of this ship, which was built by the Fairfield 
Com , of Glasgow. The vessel, he said, is 600ft. long, 65ft. wide 
and 23ft. arena, Her weight is 20,000 tons, and the cost was 
about £600,000. This trip was the forty-seventh out and home 
and therefore up to August she had travelled 282,000 miles. The 
ship is built entirely of steel plates, the minimum size used bei 
25ft. by 6ft., fin, and lin, There are two vertical, inverice 
triple-expansion steam es, with five cylinders toeach. Both 
engines and ten cylinders would give out about 28,000 indicated 
horse-power. He described the engines, feed-water pumps, and 
steam boilers in detail, and wound up this part of his ad ress by 
stating that for the journey out—some 3000 knots—abont 3000 tons 
of are necessary, or rather less than a ton of coal per knot 
with the ship travelling at about twenty-five miles per hour in 
moderate weather. 

The second part of the address was devoted to an account of a 
visit paid 4 be Donkin to Mr. Edison, at his ore-extracting works, 
He said: I a desire to see and have a few minutes’ talk with 
this t inventor. I was ——— anxious to do so, because [ 
had heard that his mind and talents were fully occupied with a 
new process of ex iron ore from ironstone by an electrical 
method, I wrote, therefore, and asked if I might see his works, 
They are situated in a beautiful county of New Jersey, U.S.A. 
called Sussex, which is studded with lakes, en Eee, and 
forests, and lies about 1500ft. above the sea. To the works 
T had to go ninety miles to the north-west of New York, and as 
the day was extremely hot, and the thermometer marked 95 deg, 
to 100 deg. Fah. in the shade, the journey was fatiguing. Arrived 
- the es aby Popa miage, =e drove out a few miles 
along a rough, » Up-l 5 forests containing man 
est Fs pe of whe les, > — — a pn 
an po group o » modern, en » painted 
red, and fitted with different machines and elevators for the treat- 
ment and transportation of ore, The plant will soon be capable 
of trea‘ 6000 tons per twenty-four hours by Edison’s new yang 

rocess, @ white stone from which the ore is obtained is simply 

ug out of the ground near the works, There are a number of 
steam boilers and engines to generate the power required by large 
and small crushing mills, &c. After the ore is crushed into fine 
powder, the iron is ted from the sand, &c., by Edison's 
electrical method, brought by rail from mines at no great 
distance, is used for fuel ; and the ore is also conveyed by rail to 
the blast furnaces, The works are situated between the coal 
mines on the one side and the high-blast furnaces on the other, 
while the rock from which the ore is obtained extends around 
them for many miles. Thus heat in the form of coal gives power 
by means of steam to reduce ore to powder, which is then sold and 
converted into pig iron, wrought iron, and steel at other works, 
For part of the year, Mr, Edison lives in a little wooden house in 
this wild, out-of-the-way, mountainous He dresses 
like a workman, and ed all day in solving diffi- 
culties as they arise, and inven’ new processes, The iron 
ore on which he works is sold in the shape of small black pansies 
about 2in. diameter and lin. thick. It looks like consolidated 
coal, but is much heavier. As Mr. Edison’s object is toreduce the 
number of hands 4 in the work, all processes for dealing 
with and crushing the iron stone, whatever its size, from large 
pieces wae five or six tons down to dust, are, as far as ble, 
automatic. ere is a large number of railway trucks, elevators, 
and conveyors in the form of straps, worm gear, buckets, &c,, for 
transporting ore of different sizes. At one end there is a large 
= r, like “= ae a railwa: nn yng Rag 
of huge spoon, driven bya engine and run on es 
the loose stone and rock out of the dle of the hill, and puts it into 
railway trucks, which are then sent on to the works, @ digger 
will remove about 5000 tons in twelve hours. No waste is allowed ; 
and even the fine white sand left after the ore is se ted is used 
in various ways. The works form an entirely new district, called 
“ Edison,” about five miles from the nearest town, to which they 
are connected by a branch line of railway. Labour is fairly cheap, 
and the workmen live near at hand. 

Some notes followed on the Niagara Falls and the stations 
there; and the concluding part of the address dealt with some of 
the high buildings of New York and Chicago. Several lantern 
views were shown by Mr. Donkin, who was accorded a vote 
of thanks on the motion of Sir Nathaniel’ Barnaby, who presided. 








TRADE AND BUSINESS ANNOUNCEMENTS.—At a mee’ of the 
Tottenham Council, held on the 2aod inst., Mr. Joshua bert 
A.M. Inst. C.E, M.S.L, who has held the position of second 
assistant under Col. P. E. Murphy, the water engineer and chief 
surveyor to the Council, was unanimously appointed deputy water 

andsurveyor.—Mr, A. Keiffenheim, of Newcastle-on-Tyne, 
has handed over the business established by him in 1867 to his 
sons, Mr. H. W. Kieffenheim and Mr, E. Kieffenheim, who now for 
several years already have been managing the same.—The British 
Thomson-Houston Company, Ltd., of 83, Cannon-street, London, 
E.C., has ed a branch office in Glasgow, at 63a, St. Vincent- 
street. This office is in charge of Mr. M. H. Bennett, 

THE Raiway System or SoutrH Arrica.—At the opening 
meeting of the session of the Royal Colonial Institute held on 
Tuesday night at the Whitehall Rooms, Hotel Métropole, a paper 
was read by Sir David Tennant, Agent-General for the foe gr of 
Good Hope, on the above subject. Having briefly descri the 


early attempts at road and the extension of gravelled and 
macadamised main highwa h the Cape Colony, the author 
said that there were now t established lines of rail 


way in the 
colony. The Western and Interior system, from Ca; Town to 
and _— Vryburg and Mafeking, covered upwards of 860 miles ; 
the Midland system, from Port Elizabeth to Orange River Bridge, 
covered 612 miles ; and the Eastern m, from East London to 
Aliwal North, 415 miles. To the above might be added what was 
known as the Northern system, being the line built by the Cape 
Government and lately acquired by the O Free State, from 
the Orange River B to Bloemfontein and Viljoen’s Drift, on 
the Vaal River, of u of 360 miles. From Mafeking the line 
had proceeded with such ra strides h Rhodesia to 
See Meaeetesaee Sans meeeac ara 
ays, 6 ceremony 0 on the ins 
would be recorded among the ccenadiog events of thisyear. The 
railways coet on an average £9407 mile, The length of the 
Government railways alone was miles, and the cost of con- 
struction was £21,193,417, of which £20,790,288 was capital 
entitled to interest. From the last official returns for 1896 the 
ercen: of the Cape share of net earnings had reached the 
highest on record, namely, £8 193. 7d. per cent., and if the 
share due to the Orange Free State were not eliminated the per- 
coumee earned ae be £10 7s, 6d. aa _— Beira, ~ hn 
01 ese coast, Salisbury was nea completion, and the 
pee = of two lines, with outlets to the oceans on the south-east 
and south-west of continent, would prove of t benefit to 
the trade and development of Rhodesia, The railways in Natal 
of upwards of 400 miles had increased her trade to an enormous 
extent. A fartaer extension of 460 miles of railway in Cape 
Colony had lately been sanctioned by the sepia which would 
‘own 





provide a shorter route between Cape the eastern 
ergs saving about twenty-four hours between Cape Town and 
ort Elizabeth, and thirty-six hours to East London, 
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RAILWAY MATTERS. 


Tur French Chamber of Deputies has at last ap roved, 
by a large ms jority, the project permitting the Chemin de Fer Paris 
) Orléans to extend its line to the Quai d’Orsay, —_ the 
Tuileries Gardens, A Terminus Hotel will undoubtedly be erected 
above the terminal station, The Committee has also procured the 
rejection of an amendment seeking to compel the use of electric 
traction over the new extension, 


AccorpINnG to a Reuter cablegram from New York, an 
express train travelling from Baffalo to this city on the New York 
Central Railway was wrecked at six o'clock on Sanday morning 
near Garrisons. The engine, a combination baggage and smoking 
car, one day coach, and four sleeping cars, were all thrown into 
the Hudson. It is believed that at least twenty persons were 
killed, includifig seven or eight Chinamen who were in the smoking 
car, The disaster occurred about six miles above Boekskill, 
opposite the resid of Senator Morgan. The accident was 
caused by a retaining wall, which supports the track, giving way 
under the weight of the train. 


Tue report of the Commissioners of Public Works for 
Ireland for the year 1896—7 states that the amount rendered avail- 
able for the purposes of the Railways (Ireland) Act of 1896 is 
£500,000, oh the Lord-Lieutenant has given certificates for the 
following schemes :—Lstterkenny to Barton Port, co, Donegal, 
railway, 494 miles ; Bancrana to Carndonagh, co, Donegal, railway, 
18} miles ; Imullet, co. Mayo, to Achill Sound, co, Mayo, steamer, 
20 miles ; Killaloe, co, Clare, to Dromod, co, Leitrim, steamer, 
105 miles ; Tarbert, co, Kerry, to Listowel, co, Kerry, coach 12 
miles ; Tarbert, co. Kerry, to Kilrush, co, Clare, steamer, 9 miles ; 
and Ennistimon, co, Clare, t> Ballyvaughan, co. Clare, coach, 
16 mileg, 

Rariway officials and shareholders will learn with regret 
that the Qaeen has been pleased to approve the appointment of 
the Hon. Sir Richard Henn Collins to be a Lord Justice of the 
Court of Appeal, in the room of the Right Hon. Sir Nathaniel 
Lindley, says the Railway News, Mr, Justice Collins has, by his 
absolute impartiality and splendid faculty for grasping the com- 
plicated conditions of railway working, earned the sincere respect 
of all who have watched his work as the president of the Railway 
Commission, a post he has held since the passing of the Railway 
and Canal Traffic Act of 1893, No better a pointment as his 
saccessor could have been made than that of Mr. Justice Wright, 
whose reputation as a ‘‘ business” judge stands high. 


Ir is satisfactory to know that the work of construction 
in connection with the Waratah-Zsehan Railway, Tasmania, is pro- 
eseding satisfactorily, About one mile of felling and grubbing 
has been done, and a commencement has been made with the 
earthworks, says the Australian Mining Standard, The line will 
provide railway communication from the West Coast mineral fields 
to the deep water part of Emu Bay, which has rapid steamer com- 
munication with Melbourne. The efforts which are now in 

rogress to — the North-West Coasters and West Coasters 
with front doors for their own use in the Waratah-Zsehan line, 
having its outlet at Burnie, Emu Bay, and in the improvement of 
the entrance to Macquarie Harbour, are in the right direction, 
and with perserverance must be crowned with success, As ports of 
entry and points of communication Launceston and Hobart are 
equally inconvenient. It is necessary to the future of Tasmania 
that the way to the West should be made easier, and the Waratah- 
Zsehan line will provide the much required approach. 


Tue preliminary investigations by the London and 
North-Western Railway Company's surveyors and engineers for 
the purpose of diverting the main line to the North have been 
completed for the present. There are two routes suggested by 
which the heavy climb over Shap Fells can be avoided, thus saving 
also the very great cost of having engines stationed at Tebay for 
the purpose of ‘‘ banking up” the heavier trains. The route now 
pegged out leaves the main line about one mile north of Tebay, 
and joins the proposed tunnel which is to be made close to the 
Shap Wells Hotel, coming out about half a mile beyond the 
Granite Works, and joining the main line again a little to the 
north of Shap Station. The tunnel, if made, would be about two 
miles long, and not ten miles, as was recently stated. The other 
route which the company have in view is to leave the main line at 
Burton and Holme, and go by way of Kendal and Windermere, 
joining the main line at Lowther Viaduct, in Lowther Park, near 
Penrith, The latter route would be an advantage so far as it 
would give Kendal and Windermere a direct ran to Scotland, 
instead of having, as now, to change at Oxenholme, and by this 
route Ullswater might bs made more accessible, 


ATTENTION has frequently been called to the recent 
increase in the number of railway accidents in Germany and to 
the general complaints that the Prussian State railways and those 
which are under Prussian control are being more and more 
administered in the interests of the Treasury rather than for the 
benefit of the travelling public and the convenience of the com- 
mercial and agricultural ¢ . These complaints are now becom- 
ing at once louder and more definite, says the Berlin correspondent 
of the Times. There are at present districts where agricultural 
operations have been saspended because the railways did not 
supply sufficient wagons for the conveyance of artificial manure. 
In Pomerania farmers have brought cartloads of potatoes to rail- 
way stations over roads that were conve into morasses by the 
autumn rains, and they have had to cart them back again to their 
farms because no wagons had been provided by the railway 
authorities, In othercases, loads of potatoes had to be heaped in the 
goods yards of the stations, In the river Ruhr coal country Herr 
Goldkuble, the manager of the rolling stock, has been unable, after 
negotiations with Berlin, to hold out any hope of an improvement, 
because there are not enough wagons and because the administration 
of the State railways is conducted from the fiscal, not the com- 
mercial, point of view, and does not by its arrangements anticipate, 
but rather lags bebind, the demands of the traffic, 


An alarming railway accident occurred soon after six 
o'clock on Monday evening at Victoria Station, Manchest A 
number of railway carriages, which formed a portion of a train 
which was standing about three-quarters of a mile outside 
the station, broke away, and running down the gradient into the 
station jom the buffers and crashed through the ticket in- 
spectors’ office, killing one passenger outright and injuring six 
others, The train to which the coaches belonged had been stand- 
ing on No, 3 way, and an engine had backed down to it and taken 
off six of the coaches into a siding. The driver then returned for 
the remaining three, and was surprised to find them gone. They 
had in the meantime run down the line, gradually gainin 
momentum, and as the points and signals were set for the expe 
train, nothing prevented them from dashing into the station. 
They came in almost unseen, and reached the end of the platform 
before any warning could be given. The end carriage was a 
composite one, including a guard’s van, and this tore away 
the buffers and carried them across the platform through the 
ticket collectors’ office and out on to the station approach. A 
second carriage jamped the platform, and it was under one 
of the wheels of this vehicle that the body of a working man 
named William Butterworth, of Hollinwood, was found. His 
thigh was broken and his head very badly injared. The station 
was fairly busy at the time, and, seeing that many passengers 
entering pass the spot where the carriages cut through the plat- 
form, it is remarkable that no one else was killed. There were, 
however, six persons more or less injared. Two boys had wonder- 
fully narrow escapes, as they were in the guard’s van when the 
ee ran — The two lads are employed by the company as 
train hookers, and were waiting in the train for a ride to the station, 

















NOTES AND MEMORANDA. 


Turn sheets of crude Chilian copper left in contact 
with water for several days have been shown by M. S en- 
hanffen to give off appreciable quantities of arsenious acid and 
oxide of antimony, from which the conclusion seems to be 
warrantable that arsenic and antimony are present in crude copper, 
at any rate in part, in the form of oxide, 


Berore the Paris Academy of Sciences recently, 
M. Max Ringelmann gave some of researches he 
had been carrying out with alcohol motors. The author made 
two sets cf trials, one upon a 3-horse power horizontal engine and 
the other upon a 4-horse power vertical oil engine, and the results 
showed the cost of alcohol, petroleum spirit and ordinary burning 
oil were 5°625, 1°75 and 1:00 respectively. 


Farrnarrn’s formula for the strength of plain cylindrical 


boiler flues is:— 
pee 806,300 x K? 
Lx D 
where P = collapsing pressure in pounds per square inch; K, 
thickness of plate in inches; L, length of flue in feet; and D, 
diameter of flae in inches, 


AN invention, which seems likely to render telegraphic 
communication as direct and private as is telephonic, was displayed 
recently to a select company in Berlin. 
the hybrid name of “Telescriptor,” and takes the form of an 
electric typewriter. This apparatus, which costs about £25; can 
be electrically connected by means of a call-bell with any other 
similar apparatus, and the message, which is typed off through the 
key-toard at one end, will be reproduced in plain letters and 
numerals on a plate at the other end. In other words, if, as the 
inventor claims, long-distance communication can be established, 
the telescriptor will do for writing what the telephone effects for 
speech, and the publicity and complexity of ordinary telegraphic 
business will be done away with. According to a correspondent 
of the Daily Telegraph, Messrs, Siemens and Halske have obtained 
the sole rights of manufacture for Germany, and are represented 
on the syndicate for extension of the patent. The German 
Postmaster-General is said to take a lively interest in the invention, 
which is the result of eight years’ labour on the part of an Austrian 
engineer named Hoffmann, 


On Monday last the Government published in the 
Treaty Series (No, 12, 1897) the text of a Protocol between Great 
Britain and Japan, which was signed at London on October 20th. 
It consists of two articles, which are as follows:—‘‘ Article I.— 
Her Britannic Majesty consents to renounce all extra-territorial 
jurisdiction at present exercisable by British Courts in Japan for 
the jadicial hearing and determination of matters in difference 
between British subjects and subjects of his Majesty the Emperor 
of Japan, or for the repression of crimes or offences committed by 
British subjects, in so far as it applies to the Sage sirens of patents, 
trade marks, and designs,” ‘‘ Article If.—The foregoing Article 
shall not take effect until all other Powers which enjoy similar 
benefits to those conferred by Article XVII. of the Treaty between 
Great Britain and Japan of the 16th July, 1894, and which possess 
extra-territorial jurisdiction in Japan, shall similarly have re- 
nounced their right to exercise such jurisdiction between their 
own subjects or citizens respectively and subjects of his Majesty 
the Emperor of Japan, as well as for the repression of crimes and 
offences committed by their own subjects or citizens vely, 
in so far as it applies to the protection of patents, e marks, 
and designs,” 

At a recent meeting of the Manchester City Council, 
Mr. Alderman Higginbottom, who is a member of a well-known 
firm of engineers, said that England was very much behind con- 
tinental nations in regard to electrical work. We had been under 
the belief that this country was the home of engineering, but 
it was nothing of the kind. He had travelled through the princi- 
pal cities of France, Germany, Austria, and Italy, and had visited 
fifty of the finest electric stations for traction and lighting purposes, 
and with one exception be found that all the machinery used in 
those stations was from the works of continental firms, He had 
seen engines of 1000 and 1500-horse power, vertical and triple- 
expansion engines—which we thought we could build in Lancashi 
better than ie agg else—and he was bound to say that he had 
never seen finer, e whole secret of the success of the foreign 
engineer was that for many years the foreigner had been giving his 
students the best technical instruction possible. He sai aye 
about the capabilities of the German workman as compared wi 
those of the Eoglish workman, The English workmen were 
superior to the German or Italian workmen in the matter of ordinary 
work, but as regarded technical training and in matters of detail 
they were far ahead of us. The workshops were kept in the cleanest 
and most systematic way, and they were able to turn out work 
cheaper than it could be done in England, 


Tue return of Sheffield exports to the United States 
forthe quarter ended September last was published on Monday. 
In cutlery there is a very serious decline, the value being only 
£12,001, as compared with £29,786 in the corresponding quarter 
of 1896. The value for April, May, and June this year amounted 
to £62,422, The present depreciation is undoubtedly due to the 
very large stocks despatched during the preceding quarter, the 
volume then being greater than at any time for the last seven 
years. These heavy my ae were sent in anticipation of the 
operation of the Dingley Tariff Bill. It is expected that business 
will gradually revive as the surplus a are worked off. In 
steel the value is £45,712, against £50,512 in the corresponding 
period of 1896. The total exports from the Sheffield Consular 
district during July, August, and September, were £83,072. The 
following are the details for each month of the quarter, together 
with those of the corresponding quarter of last year :—1897.— 
Catlery: July, £6416 6s. 2d.; August, £2310 183, 7d.; Septem- 
ber, £3274 ids, 8d.—total, £12,001 153. 5d. Steel: July, 
£20,705 1s. 2d.; August, £15,972 14s. 4d.; September, £19,034 
14s, 8d.—total, £55.712 103. 2d. 1896.—Cutlery: July, £11,760 
Os, 8d.; August, £8285 153. 54d., September, £9740 43. 04d.— 
total, £29,786 0s. 3d. Steel: July, £21,010 103. 5d.; August, 
£13,658 14s, 11d. ; September, £15,843 8s, 3d.—total, £50,512 13s, 7d. 


WE are quite accustomed to see iron or steel arched 
bridges hinged at the crown and abutments, but to treat a masonry 
arch in this manner would at first sight a r to be rather ven- 
turesome. In Germany, however, sevenal’ i were built some 
years ago on this principle, says the Scientific American, one of 
them having an effective span of 150ft., and the result has been 
quite successful, both from a constructional and from an economical 
point of view. A complete description of this method of construc- 
tion was contributed by Mons. G. La Riviere to the ‘‘ Annales des 
Ponts et Chaussé3s” soon after the bridges were built, and is well 
worthy of careful perusal. The author draws attention to several 
curious features in the design of these bridges, but by far the most 
remarkable is the introduction of the three joints in the masonry 
ring. These joints, which really act as hinges, are placed one at 
the crown and one at each abutment, and prevent, of course, the 
line of pressure deviating very much from the centre line of the 
arch ring, thereby removing all ambiguity as to the actual stresses, 
The rise of the arches in some cases is not more than ;}; the span 
and no masonry backing is employed, the roadway being supported 
from the arch by means of thin spandrel or cross walls, The 
hinged joints are made by inserting sheet lead about jin. thick 
extending over only the middle t of the arch stone. At first 
it was thought that this joint should be made by means of beeper 
plates and pins, much in the same way as would be done in 2 stee 
arch, but this arrangement was subsequently abandoned in favour 








tof the sheet lead, 


It has been christened by | iro 


MISCELLANEA. 


Tue Blohm and Voss Shipbuilding Conapeny, of Ham- 
burg, delivered six steamers of (itogeter 33,166 registered tons 
~— in the year ending 30th June last, besides a large floati 
ov an = company’s own account—capable of raising a weigh 
of 17, ns. 


On the 17th of October the iron span of thé Penn- 
sylvania Railroad bridge which crosses the Schuylkill River at 
Philadelphia, was removed and a steel span putin its place. It 
was 242ft. long and 25ft. wide, and the change was made in 
a three minutes, In that time 1700 tons of metal wera 


Tue Secretary of State for Foreign Affairs has received 
feom her ——s Chargé d’ Affaires at Rio de Janeiro a transla- 
tion of a notice which has been issued by the Brazilian 
for Pablic Works, inviting tenders, which will be received up to 
the 28th February, 1898, for the execution of port works at Per- 
nambuco, The despatch and its enclosures may be inspected at 
the Commercial Department cf the Foreign-office any day between 
the hours of eleven and five. 


Accorpine to an article in the Bulletin de la Société 
de mote sm Commerciale, Paris, there are many indications of 
mineral wealth in the province of Kouang-Toung, China. Coal is 
abundant, gold, silver, and copper have been found, and more 
m ore than in any other province of the empire. The mining 
industry in China has always been considered of less importance 
than that of agriculture. Little native capital has been invested 
in this manner ; but according to the terms of the Franco-Chinese 
convention of 1895, the French have now an oppurtunity of deve- 
loping the mines, 

A FLY-WHEEL, said to be of new design, has been made 
for the power station of an American railway company by the Rice 
and Sergeant Engine Company, of Providence, RI., U.S.A. It is 
24ft. in diameter and weighs upwards of 50 tons, of which the 
rim weighs 33 tons. The novelty in the design consiste in the 
manner in which the rim segments are fastened together, and the 
use of forged iron for the rim. Five segments, with interlocki 
lap joints, are used to make the full circumference of the . wheel. 
The end of each segment has three jaws arranged in steps, which 
engage the corresponding jaws of the next segment. All side 
movement in the joint is prevented by keys at the ends. Two 
rivets are also used. There are ten arms, made hollow, and of 
steel castings. The hub is of cast iron, in one pi and is forced 
solidly on the shaft. This construction, it is claimed, has an 
advantage over the plate safety fly-wheel by getting more of the 
= ion the rim, has fewer parts, and it can be finished complete 
in the shop. 


Accorpine to an article on the ‘‘ Comparative Fusi- 
bility of Foundry Metals” in the American Manufacturer, the 
economy and advantages to be obtained by using chilled pig metal 
in foundries and in Bessemer steel works are as follows :—First, 
being a harder iron by reason of its chill, or having its carbon 
largely in the combined form, as well as having the pigs free of 
sand, less fue] will be needed to melt it, and it can be made to 
come down faster in the cupola, thus saving time in melting. 
Second, the pigs being sandless there will be needed less fluxing 
and slagging of a cupola in large heats, and this will also give a 
cleaner iron out of small as well as large heats from the tap hole, 
Third, its being chilled will cause it to be broken more easily. 
Fourth, the general use of chilled cast pig metal would do more 
to compel the use of chemistry in founding, because those who 
still make mixtures of iron by judging grades by fracture would 
be forced to work by analysis, as chilling a pig would more than 
ever disguise its chemical composition. 


THE man who drove rivets for a living years ago is 
being rapidly displaced by machines. The power riveter gave him 
a pretty b: far neg but there were a good many places where 
it could not be used, and the hand-riveter managed to live, says 
the Engineer of New York. Now comes a hand-tool operated by 
compressed air, and it is a formidable opponent to hand riveting. 
The master mechanic of the Santa Fé railroad is quoted as saying 
that the use in the Santa Fé shops of a station riveting 
machine enables three men to drive 2000 rivets per day of ten 
hours at a cost of 4°75 dols., as compared with 200 rivets per day 
at a cost of 7°00 dols. by hand labour ; the truck rivetera—the 
machine being operated by two labourers at a total cost of 3°00 
dols. per day—drive 3000 rivete, as compared with 175 rivets driven 
by hand labour by three men in a day at a cost of 6 dols., while 
the stay-bolt breaker makes an average saving of 8 dols. a day, 
and the tank riveter an average daily saving of 10 dols. Further, 
the mud-ring riveters will drive as many rivets as can be handed 
to them, and will make a saving of 12 dols, to 15 dols. a day for 
that class of work, Exit the hand riveter. 


Tue first true diamond mine in the Transvaal has at 
last been discovered by the restless seeker after mineral wealth, 
and the event is likely, within a very brief period, to assume the 
form of revelation, says Machinery, of J: ¥ sanoen andl At the 
present moment, Johannesburg being in a state of financial chaos, 
awaiting the portentous decision of a retrogressive and implac- 
able legislature, has evinced a very vapid interest in this diamond 
strike, notwithstanding its manifest importance to the community 
in general. But when one or two more mines which are believed 
to exist have been proved to be diamantiferous, and an exciting 
ebullition of feeling is created in Pretoria, which is in close prox- 
imity to the diamond pipes, the Rand will suddenly grasp the 
true importance of the discoveries, will be overcome by a flash of 
inspiration, and a diamond fever will result. As is usual in such 
cases, the wary financier, the learned geologist, and the itinerary 
delighting in the name of ‘‘ prospector,” who ‘‘ knows every inch 
of the ground,” will wonder where his eyes, energies, and w- 
ledge have been all these years! Then we shall probably have an 
exciting little boom in diamond properties, which it is to be hoped 
will create renewed confidence in the vast mineral resources of the 
country, and combine with the adoption of the report to bring in 
a new era of prosperity. 


Tux engineering difficulties notwithstanding, the pro- 
duction of new shipping on the Clyde during October has bsen 
quite an average figure, while the new contracts represent a total 
which would have been considered, even in ordinary times, un- 
affected by labour troubles, a very gratifying amount. The out- 
put has consisted of 38 vessels, ting 29,260 tons gross 
register, as compared with 18 vessels of 32,640 tons during October 
of last year ; 17 vessels of 27,810 in October, 1895 ; 27 vessels and 
33,190 tons in 1894 ; and 21 vessels of 43,190 tons in 1893. Itmust 
not be overlooked, however, that though of average amount, 
almost half of the — is made up by three vessels alone, the 
other 35 averaging only 410 tons. These Jatter comprised cargo 
ssrew steamers, tugs, trawlers, and barges ; as many as twenty of 
the latter class of craft, and several small steamers aggregating in 
all 7430 tons, not having been launched at all but shipped in piece 
for erection abroad. This accounts to a considerable extent for 
the apparent activity in launching in face of the stoppage of the 
engine shops, The three larger vessels above alluded to were the 
Carisbrook Castle of 7500 tons, launched from the stocks at: Fair- 
field for the Castle Mail Packets Company ; the Umballa of 5400 
tons, built by Messrs. Denny and Brothers, Dumbarton, for the 
British India Steam Navigation Company, and the Sigyn of 2000 
tons, built by the Campbeltown Shipbuilding Company for Swedish 
owners. The total output for the ten months amounts to 236,530 
tons, which falls little short of the average for the past ten years. 
The contracts for new work placed during the month represent 
close upon 38,000 tons, the bulk of the orders being for vessels 





of average tonnage for cargo-carrying purposes. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—Gerotp Anp Co., Vienna. 
CHINA.—KELLy anp Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 
A, TweItMEvER, Leipzic. 
INDIA.—A. J. Compripar and Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
| TALY.—Loescuer anv Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KE.tiy anp Wats, Lrp.. Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 38, Loop-street, Capetown, 
J.C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp GotcH, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Bydney; 362, 
Little Collins street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TuRNER aND HenpeRson, Aunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Crate, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtiy anp Watsu, Lrp., Singapore. 
CEYLON.—Wayartna anv Co., Colombo. 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. P. (Lambeth).—Your letter is far too long for publication. All you 
have to say could be compressed iuto a dczen pithy lines. 

W. B. T (Dundee) —The writer of the artic’e to which you refer is 
rcsidevt on the Clyde and has geen the system of joggled fram‘ng 
ea r’ed cut by Mesers. Russel. 

E. T. (Darlington).—We have not heard anything late’y about Ratcliffe's 
patent furnace. We presume that by ** Blue-book” you mean a copy 
of the patent specification. That you can cbtain for 9d., including 
postage, from the G-reat Seal Patent-office, Southampton-buildings, 
London, W.C. 

J. B.—Your letter deals mainly with the shortcomings of the vestry of 
your district in the matter of drainage. It would be useless to open 
our columns to a discussion of the demerits of vestries; our corre- 
spondence pages would be swemped. It is not, of course, improbable 
that legislative changes my take place in the near future which will 
ameliorate matters somewhat. 


INQUIRIES. 


FORAZE PREPARING MACHINE. 
S1r,—I want to find a machine for disintegrating bales or trusses of 
hay and loosening and pr¢ pariogit for putting through the chaff-cu 
bi At the present time the trusses have to be broken up and 








SUBSCRIPTIONS. 


Tue Enorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe Enaineer is registered for transmission abroad. 


A complete set of Taz Enoineer can be had on application. 


In consequence of the reduction of pos' on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive Tuk Enorneer weekly and post free. Subscriptions sent by 


Post-office Order must be accompanied by letter of advice to the 
Publisher. 
Tun Paper Copres— 
Half-yearly .. o « -- £0188. Od. 
WEE aa ce <b en ce £1 16s. Od. 
Tack Paper Copres— 
Half-yearly .. a co co @ oe £1 0s. 8d. 
, | ee ee. =| a ae 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


a7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary’ and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 


paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tuk ENGINEER. 
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PUBLISHER’S NOTICE. 


*.* Iz any subscriber abroad should receive TH® ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience. 
Ae can be remedved by obtaining the paper direct from 
this offic, 








*," With this week's number is issued as a Supplement a Two-page 
Engraving of a Ten-wheeled Mineral Engine, Great Western 
Kudway Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 








should they not receive it. Price 6d 
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shaken out by men with forks, allowing the dust to escape all over the 
place. If any reader can tell me where to get a machine that will do 
this work, I shall be very much obliged. 

Westminster, November 4th. W. P. 





MEETINGS NEXT WEEK. 

Tae IxetituTION CF CiviL ENorngeRs.—Tuesday, November 9th, at 
8 p.m. Paper, ‘* The Mar chester Ship Canal,” by Sir E. Leader Wiiliems, 
M, Inst. C.£. 

Tue Instirviion oF Ececrricat Enoiveers.—Thursday, November 
llth. Paper, ‘* Accumulator Traction on Rails and Ordinary Roads,” by 
Mr. L Epste!n. 

IxstTiTUTe OF MaRIne Exoinrers.—Wonday, November 8th, at 7 80 p.m. 
Paper, *‘ Fans for Fo:cei and Induced Draught, with Experiments,” by 
Rev. G, M. Capell. 








DEATHS. 


On the 29th October, at Eger:on Lodge, Tunbridge Wells, J. Stewart, 
of Blackwall Ironworks, London, aged 86. 


On the Ist inst , at South Lea, Whalley Range, Manchester, WILLIAM 
RaprorD, Mem. Inst. C.E., in his 8let year. 
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ENGINE-ROOM ARTIFICERS IN THE NAVY, 


Ir forms no part of our duties to correct errors which 
appear in the pages of our contemporaries, unless these 
errors are of a nature to do harm ; but we think that a good 
deal of misunderstanding may possibly arise through a re- 
cent statement on this subject which appeared in our usually 
well-informed contemporary, the Naval and Military 

zecord. ‘* Early in the year,” says our contemporary,“ the 
Admiralty announced their intention to confer warrant 
rank on forty engine-room artificers, and it was under- 
stood that no selection would be made for six 
months, as reports had to be sent in from foreign 
stations.” In point of fact, the Admiralty has not 
decided finally on any number, but at present has 
resolved to grant warrant rank not to forty but to fifty 
artificers. Our contemporary then goes on to explain 
that these appointments have not yet been made, because 
@ warrant officer’s pay is only 53. 6d. per day, while that 
of a chief engine-room artificer is 7s. 6d. a day. Con- 
sequently trouble has arisen. The artificers contend, we 
are told, that promotion without emolument is a sham, 
and they are “ asking for 93. a day. which is the pay of 
a gunner of fifteen years standing.” Our contemporary 
then goes on to point out that the Admiralty is placed 
in a serious difficulty, because of ‘‘ the explanations which 
the gunners, carpenters, and boatswains will be only 
human if they ask for.” The point is, that the Admiralty 
canno$ pay the engine-room artificers 93. a day without 
offending the other warrant officers, these last being men 
of long service.» Now let us see what are the facts. We 
extract the following passage from a circular issued by the 
Admiralty :—‘* Engine-room artificers and chief engine- 
room artificers are eligible for promotion to the rank of 
artificer engineer—warrant officer—provided that they 
have at least ten years’ confirmed service, pass the pre- 
scribed examination, and are not less than thirty-five 
years of age. Artificer-engineers rank with carpenters, 
according to the date of their warrant; they receive a 
gratuity of £25 on promotion towards the expense of their 
outfit, and their pay varies from 8s. 6d. to 103. 6d. a day 
in addition to charge pay and senior engineer’s allowance. 
Their pensions ravge to about £115, and widows’ pensions 
and compassionate allowances are granted under condi- 
tions similar to those applicable to other warrant officers. 
The number of artificer engineers is limited.” _ It will be 
seen that the artificers need not ask for 93. a day as arti- 
ficer-engineers, because their pay at the lowest will be not 
far from that sum, and it may be 10s. 6d., to say nothing 
of charge pay and other allowances, concerning which our 
contemporary is silent. In a word the Naval and Military 
Record has discovered a mare’s nest. 
So much being said in the way of correction, we may 
proceed to give a little information. which appears to be 





somewhat needed. The status of the engine-room arti- 
ficer has been recently raised. When artificers were first 
enlisted years ago, they were regarded as little more than 
artisans pure and simple, whose functions were to obey 


orders and not to think. They had to use their hands 
only and not their heads. 


One broad distinction between 


an engineer and an artisan is that the former should be 
competent to deal with circumstances which cannot be 
provided for by order books as they arise. So long as 
an engine-room artificer had nothing to do but make 
repairs under instructions, he was an artisan only ; but 
as soon as he was placed in charge of powerful and costly 
machinery his functions became those of an engineer. 
At present, and for some time past, the engine- 
rooms of our men - of- war are managed in a way 
no& very dissimilar from the practice in vogue in 
large passenger steamers. Every man-of-war carries 
one or more engineer officers. The chief engineer, as in 
the merchant service, keeps no watches; the second or 
third, or other engineers, when they are carried, always 
keep watches to the extent of eight hours each out of 
the twenty-four. That is, they are in the engine-room 
for that period when the ship is under steam. Engine- 
room artificers take the place of the fourth and fifth 
engineers in a large liner; and as men-of-war carry 
very few engineer officers — only large line-of-battle 
ships, indeed, carry three commissioned engineers 
on their books—it folows that the engine-rooms are 
constantly in charge of engine-room artificers only. 
It is obvious that men competent to take charge in this 
way must also be competent not only to work with their 
hands but to think, and it is not unnatural but very 
much the reverse, that they should for a long time have 
asked for some adequate recognition of their services. 
The regulation we have quoted is a most judicious reply 
to a legitimate request, and it may yet be found desirable 
to increase the number of engineer artificers from 50 to 
100. The number is limited for the present, in order that 
the promotion may be regarded as the reward of merit, 
a comething not to be too easily obtained ; and the delay 
in granting the warrants has been due to the non-arrival 
of reports recommending individuals for promotion, from 
distant stations, such as those in the Pacific. It is, too, 
not impossible that many more than fifty men will be 
recommended, and then the Admiralty will have to sift 
claims in selecting candidates, and this will cause some 
little delay. 

Complaints have been made that the messing and 
sleeping arrangements have been unsatisfactory. Weare 
glad to say that, although there is still room for improve- 
ment, much has been done to improve the berthing and 
messing of the artificer, and he will possess advantages of 
various kinds that do not appear at first sight. It must 
not be supposed that mere length of service and good 
conduct will entitle a man to warrant rank ; on the con- 
trary, he must pass an examination which is very similar 
to the Board of Trade examination for second engineers in 
the merchant service. He will have to show that he has 
a general knowledge of mechanical engineering, and of 
marine engines and boilers and their management; the 
methods best adapted for preventing and making good 
the ordinary casualties occurring in an engine or boiler 
room ; the management of boilers generally, also density 
of water and the injury to boilers likely to result from 
deposits of all kinds ; the admission and exhaust of steam 
to and from the cylinders by means of the slide or other 
valves fitted for this purpose ; and a fairly good acquaint- 
ance with indicator diagrams, and the manner in which 
they are used for working out the horse-power of an engine. 
An examination based on these lines is well calculated to 
pick out good practical men, competent to take charge of 
an engine-room, and, we need scarcely say, of intellectual 
attainments considerably in advance of those possessed 
by the ordinary fitter or turner. 

We have frequently urged on the Admiralty the need 
for augmenting the number of engineers in the Navy. 
We have not enough in time of peace, and in war we 
should be dreadfully shorthanded. For reasons which 
have often been dealt with in our pages, the service has 
never been sufficiently popular, and successive Boards of 
Admiralty have failed to make it so. It would appear 
that the formation of a corp3 of warrant engineers is the 
reply of the Admiralty to various criticisms which have 
been heard in the House of Commons. The scheme is 
admirable in its way. 1t does justice to a very deserving 
body of men, and it will, no doubt, tend to strengthen 
engine-room stafis But it leaves the whole question of 
engineers for the Navy and in the Navy just where it was. 
The new rank will not displace any existing commissioned 
officers, but it will tend to prevent an increase in the 
number of commissions. 


INSURANCE AGAINST STRIKES, 


THE unfortunate rupture in engineering circles is causing 
employers throughout the country to consider seriously 
whether it is sufficient to meet each recurring difficulty 
of this kind by a fresh attempt at federation. Combina- 
tion leads to combination. In the past the men have 
been more successful in consolidating their strength than 
the masters. There have been many reasons for this; the 
chief amongst them is the great fact that while the 
employed have only one interest—to do less work and get 
more money for doing it—the employers have many and 
frequently conflicting interests. In the case of the great 
Coal War the masters came together very solidly; but 
even then they were not as firmly united as was 
necessary for effective action. The engineers’ demand 
for an eight hours day has brought about a more general 
concentration of strength in employers’ circles than has 
been hitherto obtainable, but, successful as has been the 
effort to get the representatives of capital into line, it 
still leaves a good deal to be desired. Many districts 
have been late in falling in with the Federation, and’ there 
are still important firms who have not yet come in; 
but what is suggesting itself to manufacturers now is 
whether the formation of these successive new combina- 
tions to meet new demands is really a business like way 
of meeting the continually recurring difficulty. A large 
employer of labour in Sheffield, who is not directly con- 
cerned in the present strike, but looks upon it as part of 
a system of trade union tyranny which is certain to attack 





other trades in turn, has thought out a scheme of mutual 
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insurance against strikes, on which he is at present sound- 
ing the principals of several large establishments. His 
idea is that the employers should form a syndicate on the 
principle of fire and life insurance societies, to protect 
themselves against strikes. The railway, gas, and other 
companies, with large manufacturers and employers of 
labour generally, would put down their names for so much 
as insurance capital. The syndicate would have a central 
executive or board of directors—like other insurance 
companies—who would, in the event of any of the share- 
holders being required to stand and deliver by any trade 
union, decide each case on its own merits, and if the 
decision were to oppose, the manufacturer's case would be 
taken up by the syndicate. In this way the policy of 
the trade union lodges, which has been based on the 
Napoleonic strategy, ‘‘ Divide and Conquer,” would be 
effectively met. Up to now, trade unions have adopted 
a very safe and usually successful course. They have 
taken a certain town, put all their strength into that 
town, and kept the men through the contributions of the 
workmen in other districts which were left undisturbed. 
As soon as the union obtained their object in that 
particular place, the success thus achieved was made the 
stepping-stone for a further effort elsewhere. Here, 
again, the same policy was pursued ; those at work com- 
bining to keep the out-of-works until each district, taken 
in detail, was brought on a level with that originally 
attacked. The employers are beginning to see that there 
must be an end of this system, and they struck the key- 
note of common sense and campaign work when, in the 
engineering dispute, they called on the large firms 
throughout the country to make common cause with the 
locality first aimed at. What is now proposed is another 
step onward. The scheme, as outlined by its originator, 
is this :—(1) An Insurance Company to indemnify manu- 
facturers and others against loss through oppression 
from Trades Unions. (2) An elected and properly 
remunerated Central Executive composed of substantial 
employers, representing various trades, to decide when it 
would be right and just that the support of the Insurance 
Company should be rendered. (3) All insurers to sign 
the rules of the Insurance Company, and abide by them. 
(4) The Insurance Company not to be considered as 
formed or binding upon the signatories, until a given 
number of millions of pounds are underwritten by 
men of repute and substance. It is further suggested 
that the clauses of the Limited Companies Act might 
apply, and profits be divided as the Committee might 
decide, pro rata. 

The principle permeating this scheme appears to 
have occurred to employers in other districts. One 
of them, writing to the Times, suggested a general 
association of those whose capital is exposed to be 
damaged by strikes. His proposal was that it should 
be based on the model of the clubs for insuring 
ships. ‘‘ Were these classes,” he said, ‘“‘ to combine 
unanimously, we might see an association representing a 
thousand millions of money ready to indemnify its mem- 
bers against their individual losses, provided they would 
act on the policy laid down by the central executive. 
Such a body would also provide ample force to meet the 
bands of ‘ pickets’ now so often used to bully honest 
labourers, and make them glad to abstain from any 
violence or incivility.” The writer closed by saying that 
the sum of £160,000 to such a body would be about 
24 per cent. on the capital, which he regarded as a low 
price to pay for repulsing a dangerous attack. It will be 
observed that the two schemes have their main points in 
common. Whether either of them can be practically 
adopted and put into operation is for those at the head of 
British commerce to decide. Something, it is evident, 
must be done. Isolated action is of no use. The men 
who now profess to speak officially for the trade unions 
of the country make no secret of their policy. They 
openly admit that when an attack is made on one trade, 
they mean when the funds of that trade are exhausted 
to let them fall back upon the general funds of all the 
trade uvions in the country. Mr. Keir Hardie, speaking 
at Sheffield recently, stated, amid the applause of the 
engineers and others who heard him, that the strike, 
instead of being over in six months, could be kept going 
for six years. The funds of the engineers were, he said, 
sufficient to provide the sinews of war for half a year; 
but when the cash in that society’s coffers had all been 
dribbled out, there remained the aggregate investments 
of the trade unions of the whole country, some two and 
a-half millions of money, which would keep the strike on 
for half a dozen years. To manufacturers these words 
were at once a menace and a warning. If they meant 
anything at all they meant that masters had no 
longer to face an isolated dispute, and fight it through and 
be done with it. They have now to encounter demands 
put forward on behalf of one trade and supported by the 
resources of all the trades of the kingdom. 

That truth has been steadily borne in upon them 
during the whole progress of the strike; and the more 
it has come home to them the closer has been the 
cohesion of capital against the inordinate and even 
suicidal attitude now taken up by these so-called friends 
of labour, who are, in truth, its bitterest enemies. 
Another truth has been borne in upon them as well— 
the tyranny which can be exercised by one set of 
workers upon other workers under the existing laws. 
Personal violence and intimidation by threats are, of 
course, illegal, and therefore not resorted to; but the 
nicety with which the pickets, acting upon carefully- 
prepared instructions, can keep within the law, and yet 
make life a misery to the men who want to work, is 
evident to anyone who sees anything of how the fight 
is being fought. As the law now exists, it is needful, if 
the masters are to have any work done at all, that the 
men who do it be housed and fed upon the premises. If 


they leave for meals, or rest, or recreation, they are met 
by the out-of-works, who bring what is called ‘ moral 
suasion ” to bear upon them, and frequently this ‘‘ moral 
suasion”’ has a look about it that leads these men along 
with the pickets who practise it. 


Why not picket the 


pickets? It may come to that yet, and then the police, 
who now preserve a very benevolent ‘neutrality, may 
have harder work in hand. Every man ought to be free 
to work, or not to work, as he pleases; but the man who 
prefers to be idle while his leaders make impossible 
demands should not have it in his power to say to 
another, ‘“ Thou shalt not work.” That is a 
what is said under the picketing system now permitte 
by the law. 


IDIOSYNCRASY IN MECHANICAL ENGINEERING. 


Has any one of our readers, and especially of our 
younger readers, ever asked why it is that all steam 
engines, or lathes, or planing machines, or cranes of a 
class, are not alike? We suspect that they accept the 
facts before their eyes as inevitable, and do not trouble 
themselves by a search for reasons; and yet this same 
search if properly conducted, will not only be found 
interesting but extremely instructive. Let us make our- 
selves fully understood. All the five-ton steam cranes 
built by one firm will be practically alike all the five-ton 
steam cranes built by another firm will also be practically 
like each other, and unlike those of the first firm. The work 
to be done is the same, and the agent employed in doing 
it is thesame. Why are the machines different? Again, 
take, say, planing machines. The main features are 
identical, the principles involved are the same, but the 
designs of each maker are different from the designs of 
other makers. It may be regarded as certain that there 
is some reason for this diversity of design. What is it? 
The general answer to the question is, we think, that the 
characteristics of mechanical combinations depend very 
largely for their origin on the idiosyncrasy of the a 
or the maker. There are qualities which every machine 
must possess, and there are others which it may or may 
not possess. Different makers, different purchasers, 
different users, attach diverse values to these qualities or 
characteristics. Thus, for instance, every lathe must be 
capable of causing the rotation of the thing to be turned, 
and of holding the tool which does the cutting. But 
one purchaser will attach the utmost value to solidity, 
and does not care much for speed or facility of getting 
work into and out of the lathe ; another cares much less 
for solidity, and is all for despatch. If all the facts 
could be ascertained, we fancy that the character of the 
purchaser would be, in a measure, indicated by that of the 
tool which he buys. 

Leaving tools, let us push our inquiry into wider fields. 
Let us take the steam engines, not of one country but of 
several, not of one district but of many. It is curious, 
but true, that a marked difference will be found to exist 
between the types of engine popular in one part of Great 
Britain and in another. Thus it will be found that the 
triple-expansion marine engines of the Clyde are in various 
ways diverse from those built on the North-East Coast, 
and these again are different from London-made engines. 
All the essentials are, of course, the same; but the 
difference in matters of detail, in the curves of frames, 
the shape of big ends, the methods of bolting the various 
parts together, the general arrangements of the engine and 
boiler-rooms is such that an experienced man can usually 
tell as soon as he goes below where the engines were 
made. Ostensibly there is no reason at all why all triple- 
expansion engines of, say, 1000-horse power should not be 
alike; really there is a reason which must, as a rule, be 
sought in some like or dislike of the designer, who has 
arrived at the conclusion that a particular arrangement 
or shape of a part or parts is better than any other. 
Very often the conclusion is based on what has been quite 
appropriately called mechanical instinct, sometimes it is 
the result of very careful thought, and on the whole it 
will be found, we think, that instinct is often the better 
guide of the two. 

So far we have compared British work with British ; 
but the diversities thus manifested are as nothing to those 
which we discover as soon as we have foreign designs 
placed before us. We have not the least hesitation in 
saying that an Englishman could not design engines of 
the types easily evolved out of his own internal conscious- 
ness by the indefatigable foreigner. Take, for example, 
the curious tangle of mechanism in the locomotive which 
we illustrated last week. We cannot for a moment believe 
that any English engineer cou/d have designed that engine. 
Let our readers compare any typical French or Italian 
locomotive with any typical English engine of the same 
class, doing the same work, and note the difference. 
Nothing can be more instructive for a young engineer 
than the comparison. A Frenchman, asa rule, puts all his 
machinery outside. We have repeatedly asked French loco- 
motive engineers what was the reason, and it generally 
resolved itself into the reply that Frenchmen “liked to 
see the works,” and that there are so few engine pits on 
French railways that the works must be outside. We 
have before us while we write drawings of three German 
locomotives. They are of a very ordinary class, with no 
special work to perform; and they have each and all a 
terrible combination of levers, and links, and pins to drive 
the slide valves—enough to make the hair of an English 
locomotive draughtsman stand on end. Why is it that 
the foreigner will not only pass combinations of the kind 
as good, but seems to take special delight in designing and 
using them? Generally speaking, the English engineer 
invariably attempts to obtain a dynamic end with the 
smallest possible number of parts. The greater number 
of English steam engines of all kinds are models of 
simplicity. The engineers of other nations do not value 
simplicity in the slightest degree. While the necessity for 
employing half-a-dozen parts instead of five to attain a 
particular end will make the Englishman think carefully 
whether the end is worth having at the price or not, the 
French engineer plunges in merrily. e have counted 
twenty-seven joints in the valve gear of a small horizontal 
French steam engine, each with a pin to be lubricated ; 
and the or ag from this engine were in no way particu- 


It is not too much to say that it would be repugnant to 
the national character; and it is worth notice, again 
that attempts to put complex steam engines on the 
English market have always resulted in failure. Eyen 
when they have been bought and put to work they have 
almost always broken down, or proved unsatisfactory in 
some way. 

It is worth asking whether or not we push our love of 
simplicity too far. It is possible to sacrifice a distinct 
mechanical advantage in order to dispense with a couple 
of extra joints. In the matter of valve gear, for example, 
our French, Belgian, and German brethren have not the 
least hesitation in adopting a multiplicity of parts in 
order to effect apparently a very small improvement in 
diagram. We fear that, admirable as simplicity no doubt 
is, English engineers now and then pay too high a price 
for it. Everything depends on the way in which things 
are made. That which is not only tolerable but admirable if 
constructed with great care and of the best materials, may 
become a dvonithet comstnalion of rubbish if inadequately 
constructed. A consideration of the peculiarities of 
continental practice leads us to a somewhat curious 
conclusion. The idiosyncrasy of the foreign engineer ; his 
liking for complexity, for seeing a great many parts at 
work; a somewhat boyish desire not only to “see the 
wheels go round,” but a great many wheels going round, 
has entailed on him the necessity for providing very high- 
class workmanship. A horizontal steam engine with a slide 
valve driven by one excentric, and a cut-off valve driven by 
another, is a very simple affair to make, and no very 
minute accuracy of construction or special excellence of 
workmanship is required to produce a_ satisfactory 
machine. But let such an engine be fitted with some 
modification of Corliss or other trip gear, worked by 
multiplicity of moving parts, and it becomes evident 
enough that nothing but superlative workmanship will 
enable that engine to run without breaking down. The 
result of all this is that in very many respects it must be 
admitted that Belgian, French, and Swiss steam engines 
are better than ours. They have more moving parts; 
they are more complex ; but in the minute accuracy of 
workmanship proper to an unceasing and elaborate use 
of gauges and templates, there are very few English 
firms that can compare with the best foreign engine 
makers—we are speaking now, be it understocd, of 
stationary engines only—and this excellence of work- 
manship is no doubt, it appears to us, the result of the 
idiosyncrasy of designers who seeing no objection at all 
to multiplying parts, multiplied them accordingly, and 
then quickly discovered that complexity exacted accuracy 
of workmanship to an extent previously undreamed of. 

English engineers visiting Belgium, Switzerland, 
France, or Germany have been greatly impressed by the 
excellence of the engines made by such firms as Van 
den Kerchove, Bollinckx, Sulzer, Escher, Wyss, et Cie., 
to name a few among several. We question, however, if 
they have stopped to think why it is that this excellence 
has been attained. It must never be forgotten that the 
price of foreign engines is always greater than that of 
the English engine; not greater, however, than that of 
much really first-class English work. Now the foreigner 
has to fear competition just as we have—not only com- 
petition with English engineers, but with that of his own 
country—andit isnot likely that he will make his machinery 
cost more than is necessary. It follows so far that either 
some very good reason, or some absolute necessity, or 
both, exist to account for an excellence of workmanship 
which is certainly costly. We believe that we have shown 
both the reason and the necessity. The reason is that 
our foreign brother has anything but a rooted objection 
to complication. In fact, he obviously rather likes it, and 
he never likes it so much as when it enables him to save 
fuel. The necessity is that the more joints and moving 
parts there are in any machine, the greater is the risk of 
a breakdown, or at least of the mechanism failing to do 
whatis wanted. Thus, for example, the trip gear in some 
German engines will not work at all if it is a little worn, 
and in others a very moderate amount of “ slogger ” will 
quite spoil the indicator cards. Large pins, turned dead 
true and ground cylindrical to the thousandth part of an 
inch, case-hardened, and fitting holes lapped out to a dead 
fit, will run true for many years. Slack or badly-fitting 
pins will destroy such parts in a few months. We once 
saw a very large horizontal engine driving a spinning 
millin Ghent. The engine was of the Corliss type, made 
by Van den Kerchove. Asked what we thought of it, we 
remarked that it was a very fine piece of work, but rather 
noisy in the valve gear. The manager apologised, and 
said that the engine had been running eleven hours a day 
for seven years, and had had no repairs of any kind in 
that time, and that no doubt some of the pins were now 
a little worn. This is really first-class engine work. 

Nor is the effect of idiosyncrasy confined to the Old 
World. Who can look at any description of United States 
machinery without perceiving that itis different in a dozen 
ways from what we make? We fear that there is a ten- 
dency among the younger men of the Dragons day to 
believe that there is nothing to be learned in mechanism 
worth learning outside the coast of Great Britain. This 
is a terrible mistake. There is a great deal to be learned, 
but it must be learned with care and discrimination. It 
must not beimagined that because machinery is un-English 
that it is of necessity bad. We have endeavoured to 
show that, after all, complexity is not necessarily bad. 
But the student must never forget that the greater the 
complication the greater the need for good workmanship. 
We know that in many cases just as satisfactory results 
can be had with few parts as with many. The defect 
of foreign practice is that the idiosyncrasy of the designer 
has not led him to accept complication rather as a necessary 
evil than asa mechanical virtue. Its excellence liesin the 
admirable workmanship and careful selection of the best 
"pei by which the objections to complication have 

en overcome. Whether the performance in the matter 
of consumption of fuel of the foreign steam engine is or 
is not as admirable as its workmanship is a question on 








larly excellent. As we have said, we do not believe it 
possible that an Englishman could produce such a design. 


which just now we express no opinion. That is a matter 
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i ide the subject of this article. We have en- 
et to direct taention to the fact that peculiarities 
of design are largely due to individual or even national 
jdiosynerasies, and that complication has carried super- 
excellent workmanship in its train. Probably this view 
will be novel to aes of our readers. It will be none 
the less worthy of their consideration. 
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NAVAL CONSTRUCTIONS IN FRANCE, 


nusual activity will be taking place in the arsenals 
wh soa in on Bo next year, when & large number of 
new vessels, besides those provided for in the annual credit, 
will be put on the stocks as the result of the supplementary 
gum voted in July last, Altogether there will be eighty-four 
vessels in various stages of progress. These will be made up 
as follows: — Hight sq m battleships, ten armoured 
cruisers, one second-class squadron cruiser, one third-class 
squadron cruiser, four first-o: station cruisers, two second- 
class station cruisers, two third-class station cruisers, one 
first-class aviso, ten squadron torpedo destroyers, six squadron 
torpedo boats, thirty-six first-c torpedo boats, one sub- 
marine boat, and two gunboats. Out of this number sixty- 
four are already in course of construction, either in the 
Government arsenals or in the private yards, and twenty are 
to be begun either at the end of the year or during 1898. 
Those that are to be commenced before the end of the — 
are @ first-class station cruiser at Rochefort, and three 
armoured cruisers—Montcalm, Desaix, and Kléber, and a 
destroyer, Yatagan—all of which have been confided to 
private yards. The vessels to be started in 1898 are a battle- 
ship at Brest, one armoured cruiser at Cherbourg and another 
at Lorient, and au armoured cruiser, five squadron torpedo 
boats, and six first-class torpedo boats in the private yards. 
The battleship to be constructed at Brest will have a dis- 
placement of about 13,000 tons. All the armoured cruisers 
will be of the same type, and will have a length of 138m., a 
beam of 19°40m., and a displacement of 9517 tons. The 
triple-expansion engines will develope 19,600-horse power, 
and will drive three propellers. The boilers will be of the mul- 
titubular type, and the speed estimated is twenty-one knots. 
With a normal supply of 1020 tons of coal the range of action 
of these cruisers will be 6500 miles at ten knots, and 1230 
miles at the maximum s . By carrying a reserve of 580 tons 
the range of action will be increased to 10,300 miles and 1920 
miles respectively. The armament will comprise two guns of 
194 mm., eight of 164°7 mm., four of 100 mm., sixteen of 
47mm., six of 37 mm., and two torpedo tubes, The two 
other cruisers, Desaix and Kléber, will be constructed of 
wood, armoured with steel plates. They will be 130 m. long 
and 17:80 m. beam, and the displacement will be 7700 tons. 
Multitubular boilers will supply the triple-expansion engines, 
which will develope 17,10C-horse power. These vessels will 
also have three propellers, and are designed for 21 knots. 
Their range of action with 1200 tons of coal will be 8800 miles 
at 10 knots, and 1650 knots at the maximum speed. The 
armament will be composed of ten guns of 164°7 mm., ten 
of 47mm., and six of 37mm., all of them quick-firing. 
There will also be two torpedo tubes above the water level. 
The first-class station cruiser to be constructed at Rochefort 
will have a displacement of 5000 tons, but the plans of this 
vessel are not yet completed. The destroyer Yatagan is to 
be of the same .type as those recently ordered from private 
firms. She will be 56 m. long, and 5:94 m. beam, and the dis- 
placement will be 303°3 tons. The — will develo 
4800-horse power, and the estimated speed is 26 knots. She 
will be armed with one quick-firing gun of 65 mm., and six 
of 47 mm, and it will have two above-water torpedo tubes. 
The plans of the six squadron torpedo boats are not yet 
terminated, but their displacement is stated to be 150 tons. 
The six first-class rth boats are expected to attain 
234 knots. It is to be noted that the plans of all the new 
battleships and cruisers have been prepared by M. Bertin, 
the ses | of the technical section of naval constructions, 
and that he is to be held responsible for them, so that the 
work of reforming the naval administration and fixing the 
responsibility upon the head of the department appears to 
have been started upon in earnest. As is well known, the 
plans in the past were a drawn ~ by several 
different designers, and the chief designer had little or 
nothing to do with them, and the reformers urged that the 
numerous deficiencies in the French war vessels arose almost 
entirely from this cause. Another reform which is being 
carried out in the French marine is pointed out this 
week by a Paris journal, which states that the time 
commie in constructing the vessels has been -con- 
siderably decreased during the past year or two. Instead 
of the building of a battleship taking six, seven, and 
eight years, and even longer, the vessels are now sometimes 
completed in less than three years. The Charlemagne was 
put on the stocks on July 2nd, 1894, launched October 17th, 
1895, and completely equipped 1 Panes 15th, 1897. The 
Gaulois, which is of exactly the same type, was put on 
the same stocks at Brest on January 6th, 1896, and with the 
aid of the experience gained with the'former vessel, the Gaulois 
was launched October 6th last, and will be ready for the 
armament in April, 1898. Other instances of rapid building, 
as compared with the time occupied in the French arsenals 
in the past, are the cruiser d’Estrées, which was laid down at 
Rochefort on March 3rd, 1897, and launched the 27th 
October last; the cruiser Dunois started at Cherbourg 
on September 15th, 1896, and launched October 6th last ; 
and the battleship Ssint-Louis begun at Lorient on 
March 25th, 1895, and launched September 8th, 1896. 
This rapidity of building has resulted in a notable economy, 
and in the case of the Gaulois there was a saving of no less 
than a million francs upon the original estimates. This has 
beenaccomplished by adopting the English system of organisa- 
tion in nearly all its details. The armour plates and engines 
were ordered in the early stages of construction, all the work- 
shops were grouped —e so as to save loss of time in 
going from one to another, as far as possible piecework was 
adopted, and the keel was not laid down until all the other 
work was sufficiently advanced to keep the hands fully em- 
ployed. The Pronk marine is evidently profiting from the 
counsels of its critics, who have so long been giving the 
authorities lessons in the art of building battleships that may 
be used for other than show purposes. 


ANOTHER CANAL SCHEME, 


Ir might be imagined that ship canals were among the 
most profitable of enterprises, were we to judge only by the 
number of schemes which are advanced for their construc- 
tion, It seems to be enough that two seas should be separated 





by a piece of dry land to constitute the locality a suitable 





place for a shipcanal. It matters nothing what the material 
of the land may be, or its difficulties, the ship canal man is 
equally prepared to drive through loose sand, granite, or 
basalt, Millions sterling are to him of no account, except in 
so far as that the more millions the better. The latest 
scheme of the kind is fora canal through the Isthmus of 
Florida, Weare assured that ‘there are no engineering 
difficulties.” ‘Twas ever thus; that was said of the Panama, 
the Suez, the Corinth canals. We all know what it means, 
The route selected for the canal, surveyed and laid out by the 
late General Stone, is almost a straight line across the 
narrowest part of Florida. The canal passes through and 
near a large number of lakes, all of which are to be used as 
auxiliaries and reservoirs for the highest levels of the canal. 
There are no engineering difficulties. The length of the canal 
will be 112 miles, 85 of which will be canal, the remainder 
being inland waters. The width of the canal at bottom is to 
be not less than 200ft. throughout the entire length, 
and its depth not less than 30ft. at any point, thus 
making it available for the largest omnes vessels. 
We are assured that surveys and other examinations are said 
to have established the fact that a ship canal is feasible from 
an engineering point of view, while estimates of cost have 
shown that, in comparison with the advantages gained, the 
cost is very moderate, and compares favourably with that of 
other canals. This is, of course, the old story. The prin- 
cipal argument in favour of the proposed canal, apart from 
the saving of time and cost of freight, is the dangerous 
character of the so-called Florida Pass, which abounds in 
sunken rocks, shoals, and reefs. It is expected that the 
traffic down the Mississippi and its tributaries, carrying the 
cereal, mineral, and other products of that river valley 
destined for the North Atlantic, will pass through the canal, 
and that the coal, iron, and lumber industries of Alabama, 
as well as the cotton, lumber, and sugar industries of the 
north-western, western, and south-western States of the 
Union, will be developed W the cheap transport consequent 
upon the construction of the canal. 








LITERATUBE. 


The Potentiometer and its Adjuncts. By W. CLARK FISHER, 
Assoc. M. Inst. C.E. London: The Electrician Printing 
and Publishing Company, Limited. 1897. 

Tae author explains that the work is founded upon 
articles contributed at odd times to one of the technical 
journals, and points out that, having had most experience 
with the Crompton type of the instrument, he has 
naturally devoted considerable space to that particular 
form which was originally suggested by Professor Fleming 
to Mr. Crompton. Since that early date if has passed 
through great changes, and, from its first cumbrous form, 
has now become a scientific instrument of no mean 
calibre, upon which measurements from the lowest to 
the highest value may be taken by direct comparison 
with the official Board of Trade standard, certainly to 
well within ,), per cent. 

It is thought by many that the potentiometer is merely 
a type of bridge, but that is an error; the essential 
difference between the two instruments is, that in the 
bridge there is one E.M.F. only, and in the potentiometer 
two separate E.M.F.’s; balance, in the first case, being 
obtained by finding equipotential points in two circuits, 
and in the latter, that of two opposing E.M.F.’s in the 
same circuit. A secondary cell is used as a source of 
energy, and is carefully compared with a Clark standard 
cell, and adjusted to give exactly 1-5 volts at the end of 
a bar which consists of 15 sections, each giving a fall of 
jy Volt, the last being divided into 100 parts. The un- 
known quantity is put into a portion of the circuit, which 
is a shunt on the bar, and contains a galvanometer. Ex- 
periment will then permit a certain part of the measuring 
bar to be plugged off, so that the galvanometer will give 
no deflection; the desired reading is thus obtained. 

The author gives a detailed description of the Crompton 
instrument, showing how the present form is a “‘ survival 
of the fittest.” Primary batteries, even of the dry type, 
are useless as a source of power, as they are not suffi- 
ciently constant. The D’Arsonval type of galvanometer 
is employed, and the author deprecates the use of a spot 
of light in a darkened room as very trying to the eyes, and 
prefers to use part of the image of an incandescent lamp 
filament thrown on the back of a piece of ground glass. 
Various types of galvanometers are described, and a 
chapter is devoted to the best conditions for using them. 
The author then deals with the Clark cell, and suggests 
that the Board of Trade specification should be modified, 
so as to be more in accordance with the present practice 
of Dr. Muirhead. 

An interesting chapter describes the manufacture of 
standards of resistance; and it is pointed out that little 
fear of leakage, and consequent electrolysis, need be anti- 
cipated with water-tube resistances, as the resistance of 
30ft. of fin. bore india-rubber hose pipe filled with water 
is one megohm. We are glad to see that more attention 
is now being paid to the thermal errors which may occur 
in bobbins wound with many turns; the method of 
winding only one coil upon a tube is, of course, far pre- 
ferable. 

Valuable notes are given upon the properties of the 
various alloys used for resistance coils, and the author 
seems to prefer manganin. A chapter follows on 
platinum thermometry, and the Callender-Griffiths ap- 
paratus is described in detail. The book closes with an 
account of the Crompton potentiometer in use, and with 
a history of the subject. There can be no doubt that 
the potentiometer will come into wider use as it becomes 
better known, and the author has very clearly put the 
case in its favour. 


Elementary Manual of Magnetism and Electricity. Fourth 
Edition. By Professor ANDREW JAMIESON, M. Inst, C.E., 
London: Charles Griffin and Co., Ltd. 1897. 

Tuts little book is too well known to call for an extended 

notice. The fact of its having reached a fourth edition 

conveys more convincing proof of merit than columns of 
fresh eulogy. Undoubtedly the value of Professor 





Jamieson’s treatise as a school book lies chiefly in its 
indisputable justification to the title “‘ Elementary 
Manual,” &c. &c. The book, we are told in the preface, 
was written for a purpose—that of teaching the elements 
of magnetism and electricity to first-year students. 
This purpose it fulfils in a manner upon which it would 
be difficult to improve. Indeed, the way in which the 
author sinks to the ——- of the students—pre- 
viously presumed to be devoid of all knowledge on the 
subjects treated—is admirable, as is also his general 
lucidity of style throughout. As is well known, consider- 
able difference of opinion exists amongst the highest 
exponents of the science as to whether it is best for the 
student to commence his study of electricity through 
magnetism or through one of the alternative courses open 
to him. Professor Jamieson leaves it to the choice of the 
teacher to start either with the chapter on magnetism 
or with one of those treating respectively upon voltaic 
electricity and electro-statics, although, as suggested by 
the title, preference is givento magnetism. With which- 
ever section the intelligent student commences, however, 
results will be the same in the long run; he will be 
drawn to the subject, and acquire that knowledge neces- 
sary to make more advanced books intelligible to him. 
The clearness with which simple experiments are 
described, coupled with the instructions given for the 
construction of apparatus used, makes the treatise— 
apart from school work—a very suitable one for homestudy ; 
and it might well with advantage be read also by those 
who are not intending to enter the electrical profession. 
Opportunity for further improvement, which the calling 
for a new edition offered, has not been neglected. For 
instance, several new figures find place, and the element- 
ary questions set by the Science and Art Department at 
their 1894, 1895, and 1896 examinations in etism 
and electricity have been inserted at the end of the 
several lectures to which they belong. The text has 
also been thoroughly revised and brought up to date. 
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INSTITUTION OF MECHANICAL ENGINEERS. 





Tue closing general meeting of the session of the Insti- 
tution of Mechanical Engineers was held at the home 
of the Institution of Civil Engineers, on Wednesday and 
Thursday evenings. The president, Mr. E. Windsor 
Richards, was in thechair. After the usual routine business 
of the closing meeting, the nomination of new members of 
council, &c., the president announced that after a pro- 
longed and anxious inquiry the council had unanimously 
decided on Mr. Edgar Worthington, of Messrs. Beyer, 
Peacock, and Co., as best suited to fill the secretaryship 
of the Institution, left vacant by the death of Mr. Bache. 
There were one hundred candidates for the post; this 
number was soon reduced to ten, and ultimately two 
names were selected for final consideration. Finally, 
after a prolonged examination of their respective qualifi- 
cations, Mr. Worthington had been selected, and all that 
was now required was that the meeting should confirm 
the decision of the council. This was given unanimously 
by a show of hands. 

Mr. Walker’s supplementary paper on “ Propeller 
Ventilating Fans” was then , and a number of ex- 
periments demonstrating the principal points were per- 
formed. For this purpose fans driven at a uniform pace 
by electric motors were used. The first experiment was 
to demonstrate the difference of efficiency between a 
three and six-bladed fan. Two fans, one right and one 
left-handed, were attached to the same spindle, and 
between them was placed a light loose disc of the same 
diameter of the fans; by the movement of this disc from 
a central position towards the six-bladed fan the superior 
efficiency of the three-bladed fan was shown. The three 
alternate blades of the six-blade fan were then removed, 
and convex backs attached to the blades; the greatly- 
improved efficiency was at once shown ina similar way. 
The importance of leaving the tips of propeller fans 
perfectly open for the entrance of air was then demon- 
strated by surrounding the fan with a short cylinder. 
The fall in pressure was at once noticeable. A fan 
placed in one end of a cylinder closed at the opposite 
end, except for a comparatively small round hole, was 
then used to show that the induced draught was of much 

eater value than the produced draught. This was done 
by rotating the fan first in one direction and then in the 
other. When it revolved so as to force the air into the 
cylinder the indicating diaphr closing the small 
aperture moved very slightly; when, however, the fan 
revolved so as to draw the air through the aperture the 
difference in favour of the latter was very marked. 
Closing the same apparatus, a disc diameter equal to 
about half the whole diameter of the fan was first placed 
in front and then behind the fan. When it was placed 
in front of the fan the efficiency was greatly increased, 
but when placed behind, the fan still revolving in the 
same direction, an astonishing result was produced an 
actual reduction of pressure being caused within the 
cylinder. 

The discussion which followed was, as a rule, entirely 
favourable to the views which Mr. Walker had expressed, 
and several cognate cases showing the unimportance of 
the face of a screw propeller either for air or water propul- 
sion, or their converses as compared to the back were cited. 
Itis worth mentioning that special attention was called to 
the fact that the statement that induced was superior to 
forced draught had no reference whatever to the use of 








systems working under those names in ships’ stoke- 
holds, &c. 
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THE BREWERS’ EXHIBITION. 


On Saturday last there was opened at the Agricultural 
Hall, Islington, the nineteenth annual Brewers’ and Allied 
Trades Exhibition, the aims and objects of which are 
generally well known. It is claimed by the promoters that 
these yearly displays, promoted in the interests of brewers, 
and fulfilling objects beneficial to a far wider circle of 
traders, have been instrumental in bringing about an 
undoubted improvement in the quality of the beverages— 
intoxicating and non-alcoholic—dispensed by ‘the trade,” 
and have been the means of bringing into direct contact 
manufacturers and traders from all parts of the country. 
That such shows have also stimulated the energies and 
inventive powers of producers to a marked extent is this 
year amply evident in all sections except that with which 
we are more immediately concerned; and it is a subject for 
regret that engineers and manufacturers of mechanical 
appliances are not represented on a far larger sca'e than is 
evident at this year’s show. Perhaps this class of exhibitors 
is too fully employed as a result of the recent boom in 
public-house property to spare time for show purposes, and it 
may be also surmised that the unfortunate strike in the 
engineering trades has something to do with the matter. 
Whatever may be the cause, however, the public cannot fail 
to miss a number of excellent exhibits of machinery which 
have hitherto been a source of attraction. 

Perhaps no feature of these displays has greater claim upon 





KEITH’S AUTOMATIS LIQUID ELEVATOR 


the public sympathy than the malting and seed barley 
competitions. These form a valuable adjunct to this exhi- 
bition, and they have been considerably widened in 
scope, the desire being to make every possible effort to stimu- 
late the growth of barley by our own farmers; and thus, 
while doing something for agriculture, bring about an 
improvement in the national beverage. During the last few 
years it is satisfactory to be able to state that there has been 
a noticeable advancement in the quality of the barley sub- 
mitted in these competitions; and, with a view to still greater 
advancement in this direction, the list of awards this year has 
been further augmented. The number of entries is 119, 
comprising 92 English samples and 27 foreign. Amongst 
the former is a sample submitted from her Majesty’s farms 
at Windsor. With the view of serving the joint interests of 
farmers and brewers in another direction, a hop competition 
has been again organised, but the entries—probably owing to 
the adverse weather, coming unfortunately at a very 
critical period for the English bine—are not so numerous as 
was anticipated. The non-alcoholic competitions are this year 
confined to those drinks known as “lemonade”’ and “ fancy 
aérated beverages,” The hope is expressed in the preface to 
the catalogue that the gentlemen who have consented to 
become judges in this particular competition have digestive 
powers in keeping with the arduous duties imposed upon 
them, there being no less than 235 samples submitted for 
test, this number a specimens of lemonade and 
93 samples of fancy aérated beverages. 

In the machinery section, the most novel and probably 
the most interesting exhibit is that of M. Camille Ameye, of 


| 
agg of sterilisation and iieration of beer, both in bulk and | 
bottles. The idea which has guided the inventor's | 
researches in order to minimise the bad results obtained by 
the old system of sterilisation of beer in bottle was the 
conviction that the deterioration produced was due to the 
strong pressure to which the liquid was subjected during the 
heating. Recent experiments in beer brewed in closed 
vessels show, at the temperature of 98°6 deg. Cent., a 
pressure of 6 atmospheres when the heating is effected some- 
what quickly ; this results from the dilatation of the liquid 
increased by the expansion of the carbonic acid gas contained | 
in it. The substance of the hop being highly suscep- 
tible of decomposition, it causes various reactions in the 
body of the liquid ; whence the taste of over heating and the 
deposit which appears some time after. The effect of this 
pressure is still more observable in the case of beers of high 
fermentation than upon those of low fermentation. Further, 
there is still to be taken into account that whatever one 
does, an important quantity of carbonic acid gas escapes 
between the cork and the neck of the bottle during the 
operation. In M. Ameye’s process instead of tying down the 
cork during the heating, in order to prevent the air and 
carbonic acid gas escaping, they are allowed to escape by 
introducing a double needle between the cork and the neck 
of the bottle so as to maintain a slight pressure against the 
cork, sufficient to reduce the froth which is produced during 
the heating to 150 deg. 
Ths — with which the sterilisation is effected without 
causing the breakage of bottles is claimed to be a great ad- | 
vantage with M. Ameye’s system. After the heating is | 
finished, the needle is withdrawn by the aid of a hook, the 
cork swells and hermetically closes the bottle during the 
cooling of the beer. This cork only having been inserted a 
third of its length is easily withdrawn by hand at the time 
of the operation of gasification which follows, and serves for 
the final stopping. The process of sterilisation being com- 
plete, and the liquid having cooled, it becomes necessary to 
restore the carbonic acid gas by a gasifying machine. This is 
effected by asimpleapparatusshown herewith, havinga capacity 
of 2400 bottles per day. This apparatus takes twenty bottles 
at one time and works mechanically, being put in motion or 
stopped by the change of position of the driving strap. In | 
working, it first extracts all the air which remains in the | 
sterilised liquid, and then it impregnates the liquid with the | 
quantity of gas desired, which is regulated by the number of 
turns given to the apparatus. This extraction of air is of 
great importance. Based upon the laws of the density of 











| permits the air contained in the cylinders and tubes to escape. 
| After having placed the bottles in position, a number of 
| rotations are given to the machine, and it is then stopped a 
| first time in order to release the air which has been expelled 








Iseghem, Belgium, who shows an apparatus for the double 
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reaches the normal. This controlling valve D is entirely 
new in principle, and works most efficiently, and in quite 
different manner from some forms of regulating valves 
which generally require from 11b. to 31b. variation of ai: 
pressure to move them. The ot air pressure can be 
readily adjusted to suit circumstances by moving the sliding 
weight G. The makers of this apparatus are the Water 
Motor and Automatic Liquid Elevator Company, Limited 
Farringdon-street, London. The Exhibition will remain 
open to the public until this—Friday—evening. 








MOUNTAIN ARTILLERY AT SEMPAGHA AND 
ARHANGA. 


Amipst all the various items of intelligence which haye 
arrived during the past week from our frontier fighting force 
in India under the command of Sir William Lockhart, most 
of which, we are glad to say, are satisfactory, one fact comes 

rominently into relief. It is that our mountain-gun 
tteries, under the able administration of General Spragge, 
of the Royal Artillery, have done magnificent service, and 
have fully justified the opinion held by Napoleon Bonaparte 
and the Iron Duke as to the all-importance of the “ artillery 
arm.’ This information has, moreover, reached us at a most 
The question of a permanent increase to 

e land forces has been recently brought to the notice of the 
country as desirable, for many reasons, and it is of the utmost 
moment that due _— should be given to the value of each 
individual branch of the army when apportioning the extent 
of strength to be added to each. 

It is clear that the promptness with which the affairs at 
Sempagha and Arhanga were brought to a successful con- 
clusion—with, happily, so small a proportion of casualties 


— our side—was largely, if not entirely, due to the skill with 


which the mountain batteries searched out the positions 
behind the stone sangars which had been built to obstruct 
our progress, and to act asa shelter to the Afridi defenders 
of the passes. It is interesting, therefore, to obtain an insight 
mci the nature and origin of the weapon which has done so 
well, 

We engrave this week a set of drawings of the 2:5in. rifled 
muzzle-loading gun with which our mountain batteries are 
armed. It is a 7-pounder of steel jointed, so as to divide the 
weight for transport with pack animals, the carriage and 
wheels dividing up in the same way. The width of track of 
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gases, there is a displacement of air by the carbonic acid gas, 
The apparatus is surmounted by a tube with a cock which 


by the carbonic acid gas, and at the end of this operation the 
air is allowed to escape before the removal of the bottles. 
The cocks are worked at one and the same time by a system 
of joints, and the number of rotations made by the machine 
is indicated by a bell. 

Another apparatus new to there exhibitions is Keith's 
automatic liquid elevator, which has been successfully 
applied to the raising of beer under pressure, as opposed to 
pumping by the so-called ‘‘ beer engines.” It is stated that 
the old-fashioned method of drawing beer has one great dis- 
advantage—the abstraction of the natural carbonic acid gas, 
In Keith’s apparatus the beer is forced out of the barrels by 
compressed air supplied by a pump actuated by water pressure 
derived from the ordinary mains. By this means it is 
claimed the air simply acts as a weight, and is prevented from 
coming into direct contact with the beer by the layer of car- 
bonic acid gas on the surface, CO, having a greater specific 
gravity than air. 

The apparatus illustrated herewith is placed in a cellar or 
basement, and connected to the ordinary service water pipe, on 
the one hand, and to the top of beer or other casks or closed 
vessels on the other hand. This compact little engine con- 
sists of three main parts, viz.:—(1) The water cylinder A ; 
(2) the air pump B; (3) the automatic governing valve D, 
The water cylinder has a positive valve motion, is connected 
to the water main at H, and exhausts at K, the governing 
valve D being connected to the water pressure inlet. The 
air pump B is double-acting, and connected direct to the 
water cylinder A, but owing to the open air space between 
them it is impossible for any water to get into or near the 
air pump. The air pump valve box C is separate, and can 
be aon a by merely unscrewing one nut, each valve being 
accessible in a moment. The air delivery pipe F is preferably 
connected to the air receiver, which again — the 
air pipes leading into the top of the barrels or other closed 
vessels, or these can be directly supplied from the air pump B, 
and the air receiver can be dispensed with. The governing 
valve Dis operated by the air pressure, and is exceedingly 
sensitive; when the pressure reaches the required point it 
automatically shuts off the water from the cylinder, and so 
stops the motor. When the air pressure falls, however 

tly, owing to liquid being drawn, the valve D instantly 
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the wheels being only 36in., the carriage can travel in a very 
narrow path. 

Twelve guns of this description, which were made by the 
Elswick firm, according to designs ee by Colonel Le 
Mesurier, R.A., were despatched to Afghanistan in 1879; 
these proved satisfactory in active service, so the principle 
was adopted for a similar gun designed in the Royal Gun 
Factory, of which a large number have now been manufactured. 

The gun consists of two parts, the breech and muzzle 
portions—as shown separately in the engravings—each 
weighing about 2001b., which is considered a maximum load 
for a mule’s burden. It must be remembered, of course, that 
the pack saddle for the load is in itself a heavy weight, as 
constructed of iron, wood, and leather. The breech portion 
is arranged to contain the entire charge; it is formed out of 
a solid block of steel, the front end being furnished with a 
screw-thread to receive the junction nut, The muzzle por- 
tion consists of the steel chase and a steel ring, which is 
provided with trunnions. The trunnion piece cannot be 
removed from the chase on account of a sight ring, which is 
permanently attached in a position to allow sufficient play 
for this the junction nut. The two parts of the gun are 
united by means of this trunnion ring in conjunction with a 
spigot and faucet joint. A steel gas ring is also introduced 
in the joint to prevent any escape of gas by an unauthorised 
channel, but gas-escape holes are drilled through the junc- 
tion nut concentric with the axis of the trunnions. A key 
or feather on the muzzle portion fits into a recess in the 
breech portion, to ensure the two ps coming together 
correctly. When placed in position the union is effected by 
turning the junction nut in the direction which is indicated 
by an arrow and the word “ Tighten”’ on the right trunnion, 
until a line on the latter accords with a similar line on the 
top of the breech; a few moderate blows with a hammer 
will suffice to ensure this; but a trunnion block must be 
used to protect the trunnion itself from injury when receiving 
the blows. 

The calibre of this gun is only 2:5in. The vent is situated 
vertically 5°25in. from the end of the bore. There is a 
powder chamber of slightly greater diameter than that of 
the bore, and there is a contraction or “choke” at the 
entrance, which ensures the — being always rammed 
home toa definite point. The capacity of the chamber is 
54 cubic inches. 

The rifling, which is 54°78in. in length, consists of eight 
grooves of Maitland muzzle-loading type, 05 of an inch deep ; 
with a twist increasing from 1 turn in 80 calibres to 1 in 30 
at 3-53in. from the muzzle, the remainder being uniform of 





opens, and the engine starts working until the pressure again 
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The gun is provided with two sets of sights; the tangent | Oldham district, the most important machine-making 
scales drop into sockets formed in projections of solid steel | centre in the kingdom; Preston district; Nottingham 
in the breech, and they are furnished with special movable | district, the centre of the cycle industry, and all the chief 
clamps. The foresights are right and left, and consist of | engineering centres of Yorkshire, including Sheffield, Wake- 
pronze stems surmounted by circular frames, with crosswires | field, Huddersfield, Keighley, and Otley. Several further 
for fine sighting, and pyramidal projactions on the top for | important districts in Scotland have also been brought into 
rough laying. They are secured by drop sheaths in their | the combination, including Edinburgh and Leith districts, 
sockets, for which preserving screws are supplied. The angle | Aberdeen district, and the Dundee district, whilst the latest 
of correction for drift is 1 deg. | additions to the lock-out have been the Staffordshire district 

Common and shrapnel shell are both used with the jointed | and the Bedford district. Not only have these im- 
mountain 7-pounder, the former containing a bursting charge | portant additional districts been secured to the movement 
of 1b. of powder, and the latter 100 bullets, with a large for resisting the forty-eight hours working week, but 
proportion of segments. The initial velocity of the projec- the original districts included in the lock-out have 
tile is 1440 foot-seconds ; the range 4000 yards, with an secured considerable accessions to the number of firms 
elevation of 11 deg. 7 min.; the number of rounds carried | who in the firs: place had posted notices, The 
for each gun—independently of reserve ammunition—is 96 ; | official announcements of firms who have actually posted 
the whole, for a battery of six guns, 864 rounds, including | notices up to the time of wri ing show that the London 
reserve, : | district, which commenced with 41 firms locking out, now 

The splendid practice made with mountain guns against | includes 76 engineering establishments and 21 firms con- 
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SCREW MOUNTAIN GUN 


Afridi sangars and elevated positions shows what an efiec- { nected with the Association of Master Brassfounders, The 
tive weapon the new 5hin. field howitzer should be for work | North-East Coast district, from 38 firms, has increased to 
of similar character in less mountainous countries. A | 52; the North-West district, from 31 firms to 70; Man- 
weapon that can search out the hidden slopes of a hillside | chester district, from 29 firms to 43; Bolton, from 17 to 37 ; 
either at long or short range, by merely altering the weight | Leeds, from 35 to 46; Leicester, 14 to 19; Liverpool and 
of the powder in the charge, must be invaluable for field | Birkenhead, from 4 to 7; Bradford district, from 5 to 18, 
service; and there is little doubt that a screw-howitzer, | In the Belfast, Hull, and Barrow districts the number of firms 
throwing, say, a 201b. shell, capable of being made up in | locking out remains unchanged. Theofficial returns from the 
two or more portions for convenience of transport, might be | districts that have since been added to the lock-out show 
designed without any great difficulty. Such a weapon would | that in the Oldham district 38 firms have joined in the lock- 
be a factor calculated to throw terrible odds in favour of the | out; Preston, 9; Wakefield, 7; Huddersfield, 10; Sheffield, 
army possessing it. |16; Keighley, 21; Otley,3; Nottingham, 27; West of 
| England, 9; Aberdeen,9; Dundee, 9; Edinburgh and Leith, 
as; ——, 2; and —— 2. There a aye 
z e Mi | been further itions to the above list, and although the 
THE STRIKE AND LOCK-OUT. | names of the firms have not yet been officially ‘Setalahe these 
aay : | bring up the total of federated engineering and shipbuilding 
As regards the progress of events in London, there is little | employers throughout the country who are resisting the forty- 
news to record. The efforts of the Board of Trade to bring | eight hours demand to 635. It may, perhaps, be interesting 
about a conference have resulted in failure. As we have | to notice that inthe important centre of Lancashire, which 
repeatedly pointed out, there is little or nothing about which | has practically led the way in this fight of the Federated 
to confer—nothing, at all events, which has to do with the | Employers against the demands of the trade union organisa- 
main issues involved. Everyone, except the strike leaders | tions, the lock out has been nearly trebled in its extent 
knows that there is not the smallest chance now that the | during the progress of the dispute, and the 50 firms who 
men Will succeed. They will go on fighting while they have | first posted notices have now been increased to close upon 
any money; that is to say, for two or three weeks, unless | 140 who have joined in the employers’ combination. 
indeed the rank and file break away from Mr. Barnes, and | The federated employers are so confident that in any case 
return to work. No doubt the leaders wish to pre the | the trade unions will have to give way, that proposals for 
day of reckoning as long as they can, because the end of the | concessions to bring about a settlement receive very little 
strike will be a very bad time for them. But to hold out | favour, and one prominent Lancashire employer remarked 
longer against the inevitable is criminal. Every day adds to that they did not want any negotiations; it would be better 
the strength of the Employers’ Federation ; indeed, not afew that the matter should now be fought out, as they would 
firms are joining it, because they see that by doing so they then have more chance of a satisfactory and permanent settle- 
will hasten the end. They are acting, indeed, in the best | ment, At some of the engineering establishments in Lanca- 
interests of the men. Ostensibly, the action of the Board of | shire where only non-union labour is to be employed in 
Trade has been praiseworthy, but it is beyond question that it future, arrangements are being made for establishing sick 
has been mischievous, as it raised hopes in the hearts of the and superannuation benefits for the workmen, and also 
men for which there was no foundation, and so prolonged | schemes for profit-sharing whilst in connection with the 
the war. The best policy now to pursue is to leave the | Employers’ Federation. A mutual benefit scheme is under 
combatants alone. When it is really understood that the | consideration which, I understand, in the first place is to be 
men must manage their own affairs without the help of the applied chiefly to the foremen, there being a very strong 
general public, they will have learned a most important and | feeling amongst most of the federated employers that in 
useful lesson. Everyone wishes to see the end of the strike ; | future it is unadvisable that the foremen who have charge of 
that will be delayed, instead of hastened, by attempts to | the shops should remain members of the workmen’s trade 
patch up @ peace, or to induce the masters to give way when | unions, 
their victory is assured. If only the men grasped the facts,| With regard to the workmen’s side of the question, there 
the strike would terminate the quicker. is evidently very general anxiety that some settlement 
— be come to as —_ as — and there are 
. indications not only that the men are heartily sick of 
A strike and lock-out has now entered upon the | 4}, present dispute, but that in many quarters they 
cighteenth week since the first notices were posted in the | aro resenting the reduction of the strike allowance that is 
Manchester district on July 6th last, and notwithstanding ~—s ; 

‘ ; now being put in force, the unmarried members of the 
ha the efforts which continue to be made with the object of Amalgamated Society of Engineers’ branches in Bolton 
eens about a termination of the dispute, no definite | paving even threatened to break away from the union rather 

asis has as yet been come to which is likely to result in an | 445 submit to a reduction in the amount they have been 
amicable settlement. The progress and steady extension of | -aceiyving since the commencement of the eizib There is 
the lock-out during the four months since the first notices Fast rally still t feclinn: susie’ dale: 
were posted has been altogether without precedent i f cater le ge Pompe 5 
= rend eh me pren n any  mitting unconditionally, but if the slightest concession could 
previous labour dispute. The first official list issued by the | 4 obtained which would enable the leaders of the workmen 
federated engineering and shipbuilding employers of the to claim that they had not been compelled to an absolute 


establishments which had posted or given discharge notices. : : 
in resisting the demand for a forty-eight hours week, con- Popeye Cheese tie Geubs the etele Welle cout eae 


tained the names of twenty-five firms, spread over the North- 
East and North-West Coast districts ; London and district ; 
Manchester and district ; Liverpool and Birkenhead district ; I have this week been fortunate, writes our Birmingham 
and the Belfast, Barrow, Bolton, Leeds, Leicester, Hull, | correspondent, in learning from Mr. W. H. Greenwood, of 
Halifax, and Bradford districts. Since then several supple- | the Birmingham Small Arms and Birmingham Metal and 
mentary lists have been sent out, and the latest of these, | Munitions Companies, the position which these two large 
which was issued by the Employers’ Federation on the | companies take in regard to the present dispute. Their 
1st of the present month, included 591 firms through- | names have been frequently mentioned side by side with that 
out the various a centres of the country, | of Messrs, Ta es Limited as the leading opponents in this 
showed that, in idition to the districts included | district of any idea of joining the Employers’ Federation. At 
in the first official list, the following important centres the Adderley-road Works, where rolled metal—copper and 
had since joined in the employers’ combination ;—Thbe brais—cartridge cases, and ammunition are turned out, 1000 

















hands are employed, and at the Small Heath establishment, 
which embraces the manufacture of military rifles, cycle 
components, &c., 2000 hands are ¢: ed, and during the 
time when the cycle season is at its height, as many as 
2500, and thus both of these companies engage between them 
8500 hands. It is explained that the companies, though 
exercising considerable influence on the present o-casion, 
do not regard themselves as engineers in the ordinary sense of 
the word, and therefore consider that they should not be asked 
to take part in the present conflict. Although toolmakers are 
to some extent employed at the Adderley-road Works, the 
fitters and turners, strictly speaking, are very few, and the 
work of none of these, or of the boilermakers, goes upon the 
open market, but the men are employed simply in minister- 
ing to the internal engineering wants of the establichment, 
what they turn out being only an adjunct to some other 
work. It is, therefore, not considered that the situation 
occupied by the firm is the same as that of an ordinary 
engineering house, where, of course, the production is for 
general e. At Small Heath the number of fitters and 
turners wy Tyee is larger than at Adderley-road, in conse- 
quence of the — components business having lately been 
taken up, and the remarks applied to Adderley-road do not so 
strictly apply as to the Birmingham Small Arms Works 
proper. Still, it has been explained that at the latter 
establishment the engineering hands are chiefly engaged 
on cycle work, and therefore the position is a 

deal different from that of the rest of the Birmingham 
shops. Pia Bes number of engineers and too’makers 
engaged by the Munitions Company is less than 100, which 
gives a ratio of 1 in 10 of the whole number employed. 
Both here and at the Birmingham Small Arms Company a 
great portion of the operatives are unskilled hands. A feeling 
is strongly entertained that any lock-out directed against 
the members of the Amalgamated Society would punish the 
non-union hands much more severely than the members of 
the Amalgamated Society themselves. The directorates, 
therefore, at both works regard themselves as free to remain 
outside the present dispute. The interests of the greatest 
number must, it is felt, be first considered. A considerable 
percentage of the hands employed is made up of female 
labour, at Adderley-road alone now 350 girls being engaged. 
Seven or eight months ago the question of an eight hour day 
was raised at the two establishments, which were then urdcr 
one management, and knéwn as the Birmingham Small 
Arms Company. The board explained to the men that 
it was impossible to grant it, and the request was 
withdrawn. The hands are now paid on the nine hours prin- 
ciple, but theygenerally make sixty hours a week, anything 
above the statutory fifty-four hours week being paid as over- 
time. The exact working time is 7 a.m. to 8.30 am., 
9 a.m. to1 p.m., and 2 p.m. to 6 p.m. Thus one hour and 
a-half is taken out each day for meals. The management 
explain that they have never worked a standard day at any 
time, but they allow a liberal overtime at the rate of 1} for 
the first quarter, and 14 for the second quarter, and if the 
same hands are kept running night as well as day they are 
paid double time for the night work. The firm frequently 
make time and a-quarter in all departments, but it is a rule 
that the engineers are never worked all night. It is ex- 
plained that a large proportion of the work is turned out by 
automatic machinery, so that skilled engineers are not an 
important necessity, all that is required being attendance. 
It is therefore argued that the position of the Amalgamated 
Society is of less concern to the firm than at many other 
engineering shops. 

The dispute has not up to the present affected Wolver- 
hampton. There are some dozen or more engineering firms 
in the town, including the following: The Electric Construc- 
tion Company, Limited, which employs between 700 and 800 
hands, and is intending an extension of its works which 
will raise the number of operatives up to 1000; Messrs. 
Thos. Parker, Limited, electrical engineers; Messrs. Jos 
Evans and Sons, Colwell Works, employing nearly 500 hands, 
mostly non-society men; Messrs. Daniel Smith and Co, 
machine tool manufacturers, Raglan-street; Messrs. T. 
Bridges and Sons, Horseley Fields; Mr. Henry Denton, 
agricultural engineer, St. Peter’s Works; J.“Bigwood and 
Son, Tempest-street; Messrs. Hill and Son, Albion-street, 
&c. Added to these works there is the extensive locomotive 
engine building and repairing works of the Great Western 
Railway Company, locally known as “the sheds,” which 
employs nearly 1000 hands; the Highfield Engineering Works, 
Bilston, of Messrs. Thos. Perry and Sons, Limited; and 
the Bilston Foundry, Bilston, of Mr. Thos. Holcroft. In 
most, if not all, of the works there are some society 
hands, but the relations between masters and men are 
at present of an amicable character. What would happen 
if the Birmingham and Wolverhampton Association deter- 
mined to join the Federation is not so clear. In no event, 
however, is it expected that the works of the Great Western 
Railway Company will take part in the dispute. The union 
men contribute to the strike fund, the weekly payment in 
one of the largest works being, it is reported, as much as 
7s. 6d. per week per man. No wonder that at some of the 
works some of the operatives are said to be withdrawing from 
the society owing to the severe financial strain. The engi- 
neering trades in the Wolverhampton district at the present 
timeare brisk. Owing tothe season lull in the cycle trade, how- 
ever, labour is much more abundant, and one firm informs me 
that whereas six months ago they could not obtain moulders 
“for love or money,” there are now two or three applications 
per day. Of course, as regards these hands, the explanation 
is to be found in the fact that moulders in other parts of the 
country have temporarily found their occupation gone, 
through the turners and fitters being either locked-out or on 
strike. One local employer, whose name, however, I am not 
allowed to mention, regards with apprehension the after 
effects of the prolonged struggle. He said the American and 
German competition was keen enough at the present time, 
and he added, ‘These disputes tend to open up new relation- 
ships in business that will not be closed ina hurry. America,” 
he continued, “ was already powerfully represented in the 
matter of machine tools and other engineering requisites on 
this side, and by the carrying off of important engineering 
contracts which would otherwise fall to British firms, was 
taking hundreds of thousands of pounds of the home trade ; 
and the engineers of the Continent were rapidly getting into 
the same form. In the future trade would be more and more 
distributed, and the present strike is helping to bring this 
about more than anything else.” 





While the stoppage of the engineering establishments in 
the North of England has not yet materially affected the 
iron and steel industries, it has had a disastrous effect upon 





some of the other allied trades, a-d regres is universally 
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expressed that some settlement cannot be arrived at. The 
engineering employers in this district are quite satisfied with 
the course the Executive of their Federation is taking, and 
it is felt that it has become absolutely necessary to curtail 
the unreasonable interference of the Amalgamated Society 
of Engineers in the conduct of the works, that being as 
important a matter as the question of the hours. There is 
not much doubt now that the masters will attain the end 
they have in view, for their position is daily becoming 
stronger, while that of the men is necessarily becoming 
weaker. On Saturday the notices given to 25 per cent. of the 
members of the Amalgamated Society of Engineers employed 
at the works of the Darlington Forge Company expired, and 
the other 75 per cent. of the union men ceased work at the 
same time, having given in their notices on the previous 
Saturday. Thus the whole of the society men at these 
works are now idle, but as only half the one hundred 
engineers employed at the works are members of 
the Amalgamated Society of Engineers, the establishment 
is kept in operation pretty much as usual. It is only lately 
that the Darlington Forge Company joined the Employers’ 
Federation, which accounts for their only now taking the 
action that was adopted seventeen weeks ago by nearly all 
the engineering firms in the district. The effect of the strike 
on the shipbuilding industry may be judged from the fact 
that the shipbuilders on the Wear last month only launched 
five. vessels, and their total tonnage was but 13,120 tons. 
During the ten months this year they have launched fifty-one 
vessels of 156,324 tons, against seventy-two vessels of 
190,407 tons in the corresponding period of 1896. Havin 

got so far forward with their work, Sir Raylton Dixon co 
Co., Cleveland Shipyard, Middlesbrough, who employ over 
3000 hands, find that they cannot continue operations as 
heretofore, and they have therefore made a proposal to 
the men that the yard should be stopped altogether for 
three months, or that there should be short time for a longer 
period. In explaining the situation to his men, Sir R. Dixon 
stated that they had three ships in the water; for one of 
them the engines were well advanced before the strike 
commenced. With regard to the other ships nothing 
had been done on their machinery. These three cases 
were not nearly so bad as the ships on the stocks; 
two were nearly ready for launching. The engines of 
these were not yet started, and the engineers 
had told them that they would require the full time 
that had been lost by the strike. Ifthe dispute were settled 
at once they would require seventeen weeks’ extension of 
time before they could have the engines ready. It had thus 
become impossible for them to go on with their work fully. 
A good number of men had already been discharged, and 
the alternative to closing altogether was that 324 hours per 
week should be worked, the men from the 21st inst. to work 
from 8.45 a.m. to 12, and from 12.45 to 4 on five days per 
week, no work to be done on the Saturday, and no man to 
work in the afternoons who did not turn up in the morning. 
Sir Raylton said he had calculated that his men would receive 
within the next six months £56,950 less in wages than they 
would have done if the yard could have been kept in full 
swing. They had work booked up which would have kept 
them going fully for twelve months. Sir Raylton made some 
very apposite remarks to his men on the question of foreign 
competition, and showed very clearly that it was no bogey. 
He stated that at that yard two years ago they were building 
at one time vessels for seven different flags. Their greatest 
customer of late years amongst the foreigners had been the 
Germans. But the German shipyards had been extended 
and developed to a wonderful extent, and were now turning 
out work ata price which British shipbuilders found they 
could not touch. He accounted for that principally because 
of the longer hours they worked in Germany. He would 
not propose increasing the hours here, but he said he honestly 
believed that the hours of labour in this country were not 
too long. He held that if the engineers were successful in 
obtaining their demands in regard to hours of labour it 
would be a very bad thing for all of them. The men have 
agreed to work short time for, say, six months, rather than 
have the yard closed for three months at least, and that in 
the middle of winter. Two of the largest yards on Teesside 
are altogether closed, as well as the largest marine engine 
building establishment, and the others are only partially 
employed, 





The indications in Barrow are that the engineers’ dispute 
will go on for some time longer at any rate, and it is con- 
sidered questionable whether it will be at an end before 
Christmas. Of course, both masters and men here will actin 
harmony with the decisions of their respective executives, 
but judging by the local tone of the situation, both sides are 
as far off a settlement as ever they were. The masters are 
decidedly firm, and will hear of no surrender on the question 
of hours, although they are ready to confer with their 
employés on the other questions in dispute. The men are 
reported to be firm in their determination to remain loyal to 
the Amalgamated Society of Engineers, and our Barrow 
correspondent is informed that when it was proposed a week 
or two ago to send men down to Barrow with a view to 
addressing the men, the ofier was refused on the plea that the 
Barrow men needed no argument to induce them to remain 
firm to their position of supporting their union. At the same 
time there are many men—probably the majority of those at 
present idle—that would gladly return to work to-morrow 
if it were possible to do so, and it may be said with equal 
truth that the masters are as anxious as are the ‘men to 
get their engineering shops in full operation again at the 
earliest possible moment. The means, however, have 
not yet been discovered, and in the meantime works are lying 
almost idle, a very full order sheet is in hand, capital is 
incurring loss instead of making profit, the men are scarcely 
getting from their society as much money as will supply the 
bare necessities of life, the labourers generally are starving 
because the local funds at their disposal, collected from 
various sources, are short of meeting their wants, and they 
are too independent to ask for parochial relief, and in the last 


place orders are going past them, and tradesmen and others | ot} 


are feeling the keen brunt of trade depression all round. At 
the works of Messrs. Vickers, Son, and Maxim at Barrow, the 
engineering apprentices became mutinous last week-end, and 
threatened to leave work unless some non-union men at 
present working in the shops were dismissed. The manage- 


ment refused to dismiss these men, who number compara- 
tively few, and cautioned the apprentices that if they left 
work on a quarrel with which they had no concern they 
would not be taken back when the dispute was over, and 
would thus be unable to finish their time. The apprentices 
have considered their position, and are remaining at work. 
It is estimated that in Barrow 1200 men are out of work, 





including engineers, labourers, and shipyard men, who have 
been indirectly affected by the dispute in the enforced 
stoppage of their work. 





Our correspondent in Wales writes:—At a meeting of 
Mountain Ash colliers this week a speaker, following upon 
the lines of “‘Mabon,” namely, that the engineers were 
fighting the battle of unionism, and so appealed to all classes 
of workmen, suggested that the colliers generally should aid. 
This was supported, and at the close a levy of sixpence per 
man upon. Conservative clubs in Wales are now 
composed of two distinct classes. This explains the sympathy 
shown by some in the st: le. A an te ago the A - 
town Conservative Club, evidently one of the latest working 
men’s institutions, voted £5 5s. towards the engineers’ funds. 
On ’Change, Cardiff, this week it was reported that a lessened 
demand was experienced in coke owing, it was stated, to the 
engineers’ strike. Makers, however, were firm in their 
quotations, anticipating a speedy improvement. On ’Change, 
Swansea, this week the strike was referred to, but it was 
remarked that the demand for finished iron and steel was 
well sustained, and the influences of the strike in that direc- 
tion not felt. 








WATER-TUBE BOILERS. 


Art the firat meeting of the forty-first session of the Institution 
of Engineers and Shipbuilders in d, vhich was held on the 
evening of the 26th ult., in the hall of the Institution, Bath-street, 
Glasgow, Mr. George Russell, president, in the chair, a paper was 
read on ‘‘ The Water-Tabs Boiler,” by Mr. Fred J. Rowan, Glas- 
gow, as well as one on ‘‘The Proell-Corliss Engine and the 
Proell Valve Diagram,” by Mr. Hermann Kiihne, of London. 
Subjoined is an abstract of Mr. Rowan’s paper, which was listened 
to with great interest by a large audience, but discussion on which 
had to be deferred till next general meeting. 

Mr. Rowan remarked at the outset that the literature of the 
water-tube boiler bore evidence that diversity of opinion still 
existed in respect to various points connected with it, and it was 
improbable that the last word of the controversy would be said 
for some time to come. On this account he considered that no 
apology was needed for his adding another to the existing papers, 
and for maintaining the position taken up in the one entitled ‘‘On 
the Design and Uses of Boilers,” which he published in 1878 
(‘‘ Rep. British Association,” 1878, 712). As showing the 





certain technical circles, he now recorded the fact that the r 
in question was in 1877 offered to the Institution of Naval Ki 
tects, and refused by the Council as being too revolutionary and 
disturbing in its views. It almost appeared as if there had been a 
desire wholly to suppress the paper, as the author had had very 
great difficulty in obtaining the return of his manuscript, Never- 
theless, everything which had then been advanced was now 
accepted in principle as — engineering by a large proportion of 
engineers and naval architects ; and the design of a water-tube 
boiler—having three horizontal chambers connected vertically by 
bent water tubes—to be worked by forced combustion, which the 
writer had brought forward in the paper referred to, and sub- 
mitted to the Admiralty, but which had then been ‘‘ not approved,” 
was now actually introduced into the Navy, with the small varia- 
tion from the original plan consisting in a different shape of bend 
in the water tubes, and a difference in the method of applying the 
forced combustion. 

The author then proceeded to direct attention to some historical 
points connected with water-tube boilers which had not been 
correctly stated by Mr. C. Ward in America, Mr. Thornycroft in 
this country, and perhaps other authors; and also to some con- 
siderations which were of importance as bearing upon the circula- 
tion of water in these boilers. Mr. Ward, in his paper on 
‘*Water-tube or Coil Boilers,” read at the Engineering Congress 
in Chicago, had evidently been inclined to consider the develop- 
ment of the water-tube boiler as dating from 1876. This 
commencement certainly enabled American engineers to be well 
to the front, the date of Herreshoff’s first patent being given as in 
1877, Belleville’s in 1879, Ward’s first in 1852, second in 1884, and 
third in 1892, Robert’s in 1887, Thornycroft’s in 1887, Cowles’ in 
1888, Towne’s and Worthington’s both in 1889, Mosher’s in 1890, 
and Normand’s and Yarrow’s in 1891. This, however, misrepre- 
sented the actual history, as also did the view that the water-tube 
boiler was only a modern outgrowth, designed to meet the defects 
and evils of the Scotch or cylindrical boiler. 

In the very earliest days of the use of steam, both Woolf and 
Trevithick recognised that a high pressure would be more efficient 
than a low pressure, and both engineers designed steam boilers to 
suit that view. Trevithick produced what was well known as the 
Cornish boiler, whilst Woolf in 1830 designed the first water-tube 
or sectional boiler, composed of horizontal cylinders—which in 


short pipe connections. In both of these plans, but more dis- 
tinctly in the latter—although the Cornish boiler as compared with 
the wagon boiler carries out the same idea—a reduced diameter 
or size of was resorted to as suitable for the higher pressures. 
This was still further emphasised between the years 1821 and 1835, 
when several boilers were introduced for traction by steam 
carriages, and in these cases the necessity for reduction of weight 
had its influence upon the designs. The period indicated was a 
very active one in the development of the water-tube boiler, and 
it would be both ungenerous and unscientific to dismiss a reference 
to it as “ancient history,” because the germs of several more 
recent designs were to be found in the work of that time. Also in 
1831, Jacob Perkins patented his high-pressure boiler, formed of 
small tubes with one end closed, each having an internal concentric 
circulating tube, 

Arranging chronologically the introduction of the different 
designs of sectional boilers, from Woolf, in 1803 downwards, the 
author found them naturally grouping themselves in a certain 
order of classification, which he proceeded to detail. 

(1) Woolf’s boiler, composed of horizontal cylinders or cylindrical 
chambers placed side by side, This design had been repeated 
with some variations in the boilers made by Mr. Howden in 1861 
in those of the steamers Montana and Dakota, in the How: 
marine boiler, in the Kesterton boiler, in the Wigzell boiler, and 
in a boiler made by Messrs. Hawkesley, Wild, and Co., in 1874. 
— French or ‘‘ elephant” boiler might also be included in this 
class, 

(2) Boilers composed of horizontal or slightly inclined water 
tubes leading into tubes, headers, or boxes of various forms: The 
first of this kind had evidently been the boiler of Julius Griffith 
in 1821, followed by those of Alban, Benson, Root, Howard, 
Ramsden, Belleville, Watt, Loftus Perkins, Lane, Hardingham, 
and a host of others, finishing up with the later boilers of Babcoc! 
and Wilcox, Durr, Gill, Heine, Lagrafel-D’Allest, Oriolle, and 


hers, 

(3) Coil boilers : Goldsworthy Gurney, or James, first introduced 
this design in 1825, and was followed by Sir Charles Dance, and 
later by Matheson, Du Temple, Herreshoff, the boiler of the 
steamer Peace, made by Thornycroft, and the boilers of C, Ward 
and Sellers in America. 

(4) Boilers composed of leaves or cells: This plan had its first 
introduction in Hancock’s boiler of 1831, but the only modifications 
of it which had been attempted a r to have been those of 
Rowan and Horton, in 1858 to 1862, results of the working of 
which would be found in the author’s paper on “‘ The Introduction 
of the Compound Engine, and the Economical Advantage of High- 





pressure Steam,” which he had contributed to that Society’s 
** Transactions” in 1880-81, 52 ' 


change which had of late taken place in the mental attitude of | cars 


those days had to be constructed of cast iron—joined together by | bee: 


(5) Jacob Perkins’ boiler, formed of small tubes, closed at ong 
end, ied from a common chamber, and con an 
internal circulating tube. was the forerunner of the Field 
boiler, the original Howard boiler, and later the boilers of 
Niclausse, of Paris, and of Mr. John Thorn, of G! iW, 


(6) Boilers com of vertical water tubes: Summers ang 
Ogle in 1832, and Maceroni and Squire in 1835, introduced 
different arrangements of this plan of construction, as did also 
Thomas Craddock in 1844, Then followed the boilers of the 
steamer Thetis in 1858; the boiler of the Murillo, by Professor 
Williamson, in 1861 ; the 1869 boilers of Rowan and Horton in the 
steamers Staco, Propontis, Nepaul, Bengal, and others; the 
original Jordan boiler; and the boilers of Stirling, Butman, and 
Cook, in America. 

(7) Boilers composed of three horizontal chambers, arranged 
like an inverted V, with upright tubes connecting them ; This was 
pene allied to the vertical design, as the tubes might be almost 
straight for part of their length. They were oftener bent to 
various curves, but, if ht, became nearly vertical with any 
= height of boiler. This plan was first proposed and illustrated 

the author in 1876, and had been widely copied—in Britain by 

age Yarrow, Blechynden, Maxim, Fieming and Ferguson, 
White, Reed, and others; in France by Normand ; and in America 
by Cowles, Firminich, and others, The illustrations of these 
boilers the author would place side by side, in order that their 
general resemblance might be ised. This type, the author 
said, had become so widely spread that it would seem to be fitti 
to mark its origin by pa Fa it the ‘‘ Scotch water-tube boiler,” 
more especially as Messrs. Fleming and Ferguson, of Paisley, had 
already approached this conclusion by calling their modification of 
the three-chamber d the ‘‘ Clyde” boiler. 

(8) Boutigny, who investigated many ag connected with 
the spheroidal state of liquids, proposed a boiler to be worked by 
the admission of successive small quantities of water, which by 
contact with the surfaces of the boiler, previously raised to a 
sufficient temperature, would be instantly flashed into steam. 
Boutigny found that the lowest temperature of metal surfaces 
which causes water to assume the spheroidal condition is 142 deg, 
Cent., or 287°6 deg. Fah. The temperature of the boiler must 
therefore be maintained at a point just below that for the best 
result to be obtained in this method of working. Following him 
M. Belleville and, it is believed, Mr. Herreshoff also, originally 
proposed to work their boilers on this principle, but latterly 
abandoned it in favour of forced continuous circulation. Mr, 
Loftus Perkins frequently claimed that his boiler worked on the 
principle of making steam by ‘‘foaming,” there being no circula- 
tion in the proper sense of the word in it. The only boiler, 
however, which had minutely followed the lead of Boutigny was 
the one recently introduced by M. Serpollet for steam motor 


(9) Outside of these distinct classes there were some designs 
which it was not easy to place in any well-defined category, 
although all of them could lay claim to being water-tube or 
sectional boilers. These could only be placed therefore in a class 
of miscellaneous designs, which would include the cast-iron boilers 
of Miller and of Harrison—now called the Wharton-Harrison 
boiler—Shepherd’s boiler, the American boiler of Roberts, 
Seabury’s boiler, and a few others, In this division might be 
placed the early boiler of Church, which had obviously been tke 
forerunner of the Haythorn boiler, a Glasgow production, 

In his paper on ‘* Water-tube Steam Boilers for Marine es,” 
read before the Institution of Civil Engineers—“ P, i 
Inst. C.E., vol. xcix., page 41—Mr. Thornycroft commenced by 
stating that Mr. Flannery’s paper of 1878, on ‘‘Steam Boilers for 
High Pressures ”—“‘ Proceedings,” Inst. C.£., vol. liv., page 123— 
and the discussion thereon, proved that ‘‘ although considerable 
saving of fuel might be obtained with water-tube ers, as then 
made they were unsuitable, because the tubes forming the heating 
surface were burnt by insufficient circulation.” Now, the author 
contended that an opinion as to the suitability or otherwise of a 
certain boiler was one thing, but an explanation of the alleged 
unsuitability was quite another, and the reason then given by 
Mr. Taornycroft was not borne out by the paper and d ion 
referred to, nor was Mr. Thornycroft’s account, given in that 
paper and in others, of the action of the Rowan and Horton boilers 
of the Propontis correct in almost any particular, The failure of 
any of the 24in. vertical tubes, in these or any other boilers of the 
same kind, had not been in any way connected with any fancied 
effects of insufficient circulation, nor occasioned by it, nor by ‘‘ the 
accumulation of impurities brought in with the feed-water,” which 
had been filtered. The salt-water scale formed in some of the 
tubes during the last voyage of the vessel with these boilers had 
been pui ly made, and with great difficulty, in order to form 
a protective barrier to the internal corrosion which had begun. 
That difficulty of formation had been due to the rapid water cir- 
culation in the boilers, which forcibly removed scale and scarcely 
allowed sufficient time for its formation, Had the proper steam 
connections been a by the makers ut pry the pressure in 
the different sections of it, these boilers would not likely have been 
removed, as a letter from the owner of the Propontis, still in the 
author’s possession, stated that with them only 640 tons of coal bad 

n required to do the same voyage, an increased d of 
fully a knot an hour, that had formerly required 1200 tons. Such 
a@ saving was an effective set-off tt the renewal of even a 
considerable number of vertical 24in. tubes destroyed by corrosion. 

While on the subject of the desirability and economy of water- 
tabe boilers, and before passing on to deal with circulation, heat- 
ing surface, combustion, &c., the author referred to the tables of 
particulars accompanying pa They contained the results 
of comparative and other trials of different boilers, and he suggested 
that from them evidence of economy and durability of water-tube 
designs might be deduced as well as from additional ulars 
given in the paper by Mr. C. Ward, to which he had referred, and 
from which some of the tables alluded to had been taken. Mr. 
Ward, for example, mentioned that one of his boilers had been at 
work for fourteen years, and had required the renewal of only two 
tubes during that time, and Mr. Roberts, in the discussion on Mr. 
Ward’s paper, had stated that one boiler of his design had been in 
use for thirteen years, and had required no repairs, Other 
instances had been recorded, for example, those of the Rowan and 
Horton cellular boilers, which had worked almost without repair 
for over ten years on board Indian river steamers. It was, the 
author thought, unreasonable to suppose that as experience accu- 
mulated water-tube boilers would not be as durable as any others 
in proportion to the work done by them. 

Coming to deal with circulation of water in boilers, the author 
said that on this subject it appeared to him some engineers had 
preferred to imagine recondite or far-fetched ideas of the action 
rather than accept the simple explanation of what should take 
place in a natural and orderly manner. In the heating of water 
two forces combine to cause upward movement of the heated 
particles, viz., the expansion of the water by heat and the action 
of gravity ; and when steam is formed there is at once its enormous 
difference in specific gravity and increase of volume relatively to 
the water thrown into the scale along with the greater mobility 
of the vapour. The force exerted by the expansion of water was 
equal to that which would be required to brivg the expanded 
liquor back to its original volume, so that there was practically 
a resistless commencement of movement at once set up when heat 
was imparted to water. The heated particles also, by virtue of 
their increase of bulk, lost in specific gravity, and heavier particles 
were at once ready to assist in the movement already —— Con- 
sidering the water in a boiler as a whole, there needed be no 
greater difference of specific gravity between the hottest and 
coldest portions in order to cause its circulation than there was 
between the heated air in a chimney and the colder column out- 
side, ed that there was in the boiler the equivalent of the 
cold air column. Besides these considerations there was the fact 
that heat was conducted by water, in the ordinary sense, from 





particle to particle—as in a bar or plate of metal—with extreme 
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as would be seen if it were attempted to heat a boiler 

The only practicable way, therefore, in which the 
water in any vessel could become heated was by convection, or the 
continual transference of heated portions, That was the natural 
action in most liquids, and it should be provided for in boilers by 

" having means for the free escape upwards of the heated portions 
of water, and for the continual supply of colder portions at the 
lowest level of movement, the colder portions being conducted 
downwards to that level by channels free from the direct action of 
the hot gases, To this must be added the fact that the relative 
difference in volume between water and steam at 212 deg. Fah. 
was as 1 to 1600—at 150 lb, pressure per equare inch it was as 1 to 
184—so that, along with the available heat in the steam, there was 
a much greater effect—on the water from which it arises and 
through which it passes—to be considered than merely a mechanical 
“ entraining ” action of bubbles. 

Mr. Rowan then proceeded to take exception to Mr, ‘Thorny- 
croft’s description of the supposed action of circulation ia a tubu- 
lous boiler, having the upper ends of the water tubes above the 
normal water level of the boiler, given in his paper already alluded 
to. He said the picture drawn represented a series of more or less 
violent explosions or outbursts of steam such as were witnessed in 
the case of geysers, but which should not bs found in the case of 
boilers, even though they be dignified by the title,of ‘ periodic 
discharges.” The conclusions drawn by Mr. Thornycroft from the 
experiments recorded in his paper on ‘‘ The Inflaence of Circula- 
tion on Evaporative mye f of Water-tube Boilers,” read before 
the Institute of Naval Architects in July, 1894, were, it eeemed to 
the author, not well founded, as it was quite possible to read these 
experiments in a totally different light. Mr. Thornycroft had 
relied entirely on the indications of a water gauge or column con- 
nected with the 4 and lower chambera, and argued variation 

eos 


slowness, 
from the top. 


of pressure in the vessel from the alteration of the water 
level in this col » ani quent loss of energy in circulation 
from a fall inits height. Bat in the two boilers experimented 
with, the distance between the upper and lower vessels had been 
least where the length of the bent water tubes was greatest, in 
one case, and vice versd in the other. That was to say, in the 
boiler which had shown the smallest fall of water level the water 
had the longer distance to ascend and the shorter to return, 
whilst the other presented the opposite conditions. Unless we 
were to believe that longer and more crooked tubes offered less 
resistance to the flow of water than shorter and straighter ones, it 
was evident that the variation of water level was caused by a more 
rapid circulation in the boiler which showed the greatest fall in 
the test colamn. The slower the circulation the larger the 
quantity of water which would be quiescent in the lower vessel 
or chamber, and therefore able to maintain the water column at 
its original level, Bat if all the water were in rapid and violent 
circulation, that would in effect be an enlargement of the steam 
space, because a large quantity of the water would be always 
broken up into the state of foam, and this would lower the level in 
the test colama, Asthe latter had been so connected that none of 
the water carried by ebullition into the upper chamber could return 
by it, or enter it at the top, it seemed illusory to endeavour to 
judge of the available ‘‘ head” of water in the boiler by such a 
gauge glass. Ino fact, much of the reasoning as to the “ head ” of 
broken and foaming water in rapid circulation in boilers appeared 
to the author to be misleading. Tae greater fall of water level in 
the column of boiler No. 2 in Mr. Thorsycroft’s experiments, 
carried out at a low pressure, could be accounted for by the greatly 
increased relative volume of steam to water at that pressure. 

The author then alluded to some views on circulation exp 
by Professor Watkinson, of Glasgow—‘‘ Transactions” Inst. Kag. 
and Ship., vol. xxxviii., p. 133, and ‘‘ Transactions” Inst. N.A., 
vol. xxxvii., p. 267—in which he assumed as a condition that the 
water in the er would be all at the same temperature. That 
assumption, however, necessarily vitiated several cf his conclu- 
sions, lection such a condition was absolutely impossible of reali- 
sation under any ordi circumstances. Similarly, the experi- 
meat or illustration with beads on a string was not conclusive as 
ts the action in boilers, bscause the vital element of temperature 
was not present in the production of the result, Again, the 
results obtained with small glass models worked at atmospheric 
pressure in the quiet atmosphere and comparatively even tempera- 
ture of a laboratory, although interesting, could not form any sure 
guide to what took place in boilers, subject to flactuations of 
temperature and pressure caused by the cooling influence of radia- 
tian from a mass of metal, the operations of stoking, and other 
disturbing circumstances. 

Oa the subject of heating surface the author said that the full 
realisation of its value depended almost entirely—provided the 
proper application of the heat to it were made—upon thoroughly 
efficient circulation of the water. Few, however, seemed to 
realis3 the limits of the capabilities of heating surface. Taking 
Peclit’s formula and coefficient for the amount of heat which can 
be transmitted through iron, and assuming 14,500 units as the 
heating value per —_= of coal, the author demonstrated that 
each square foot of heating surface, exposed to temperatures of 
1500 deg. Fah. for the fire and hot gases on one surface of iron jin. 
thick and 400 deg. Fah. on the other surface, was capable of trans- 
mitting all the beat produced by the combustion of 136°5 1b of 
coal per hour ; and if the iron was in. thick, the whole heat of 
45°51b, of coal per hour. This, if expressed in pounds of steam at 
212 deg. Fah., meant that iron jin. thick was capable of a pro- 
duction from its surface of 1717 *75 lb. of steam, and iron din. thick 
of 576 1b, of steam per square foot per hour. How far short of 
this boilers came in actual practice could readily be seen by com- 
paring the records of their performances, even when due allow- 
ance was made for unavoidable losses of heat, and for the fact that 
it was impossible that all the heating surface in any boiler could be 
ejually valuable, 

The means of obtaining and imparting the heat of combustion 
to the boiler surfaces formed an element clozely allied to the 
question of circulation, and offered a direction in which improve- 
ment was very likely to be made. It was now well recognised that 
effecting combustion at a high tempsrature by means of 
mechanically-produced draught or air supply, ought to be 
economical in steam production. The arrangements for forced 
combustion hitherto used, however, had various drawbacks, 
foremost among which were the variations cf temperature caused 
in the boiler, and the augmented labour caused to the men by the 
operation of stoking. The latter introduced what had been called 
‘the uncertain human factor.” ‘The different systems of ‘‘ closed 
stokehold,” ‘‘closed ashpit,” ‘‘ forced draught,” and ‘“‘ suction 
draught” had each their advocates, but the author ventured to 
urge that the plan which he had proposed of an outside fuel 
chamber, or producer grate, had features which recommended it 
above these others. With it nothing but flame was continnall 
sent into the space containing the botler heating surfaces, and all 
flactuations of temperature caused by opening farnace doors were 
prevented, The quantity of ash dust and soot projected amongst 
the boiler surfaces would be much reduced by this arrangement, 
and it offered a means of entiraly doing away with the severe 
manual labour of stoking, which had, of course, b more 
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VICTORIAN RAILWAYS. 
(From our own Correspondent.) 

Tue report of the Commissioner for Railways, Mr. J. Mathieson, 
for the year ending 30th June last, is now to hand, and shows most 
marked results on previous years. 

The severe retrenchments that have taken place in past years, 
the percentage reductions on all salaries over £157 per annum, 
and economies in every direction, have brought the working ex- 
penses down to almost their lowest point, The new Commissioner 
shows a net profit of £197,212 increase over the previous year. As 
concesions have been made to the employ é; involving upwards of 
£35,000, and extensive maintenance works and renewals have 
been effected during the year, it is evident that more attention 
has b3en devoted to the attraction of traffic over the railways. 
The total increase in revenue was £214,543 over the mney re 
period of last year. The increases were in passengers, £54,733 ; 
goods, £127,652; live stock, £22,422; and parcels, £10,914. 
When the failure of the harvest and other adverse conditions are 
takon into account, the results show a very satisfactory condition. 
The number of engers carried was 42,263,638, being an in- 
crease of 1,269,840 over last year. Goods tonnage was 2 180,195, 
an increase of 194,218 tons. This additional traffic has been 
carried with an increase of only 239,296 train miles, 

The Commiesioner states in his general remarks: “ Oa taking 
control of the Victorian Railways one of my first duties was to 
make myself acquainted with the existing conditions. I found the 
Department in a somewhat unsettled state, owing toa variety of 
causes, It was apparent that very drastic retrenchment had 
taken place, and that severe economies had been instituted. The 
lines were generally in a good condition, but it was evident that 
before long considerable farther expenditure would have to be in- 
curred in renewals and maintenance of station buildings, and ia 
additions and alterations to the rolling stock; the lighting of the 
latter d ded i diate attention. The whole staff required 
re-classification ; the goods tariff required careful re-adjustment, 
and a revision of the passenger fares and of the time-tables was 
necessary ; provision was urgently demanded for increased traffic 
facilities at Spencer-street and Fiinder-street ; and it had to be 
borne in mind that the Department had to face the serious deficit 
of £583,685 on the previous year’s working. I endeavoured, at the 
outset, to gauge the calibre of the staff, because | knew that no 
system of administration, however complete, could be carrisd out 
without the co-operation of ¢flicient and capab'e officers, and I felt 
that much would have to be done in the way of re-organisation 
generally. Isoon found that I could rely on the support of an able, 
energetic, and experienced staff.” 

For the further efficiency and << in dealing with the 
stores, a stores board has been constituted, consisting of the five 
heads of branches, whose duty is to exercise close supervision over 
this branch, A re-arrangement has been made in the supervision of 
the traffic branch and the locomotive branch, giving greater 
authority to the district cflicers and adopting a system of 
decentralisation. With regard to the rolling stock, it has been 
found that after a thorough stock-taking of the vehicles now in the 
possession cf the D apartment, that the number of vehicles as per 
capital statement did not agree with the number actually in 
existence, the estimated deficiency being 26 engines, 168 cars, 
vans, &c., and 1667 wagons, the approximate original cost of the 
vehicles not accounted for being £500,000, The construction of 
the corridor cars for express and main line traffic and the combined 
smoking cara and vans for suburban business is being rapidly yro- 
ceeded with. A large number of old and obsolete wagons are 
being replaced with modern standard stcck of greater capacity. 
Towards the latter expenditare funds are provided from loans to 
the extent of £75,000, which is to be recouped from revenue in 
yearly instalments. Itis stated that it will be necessary to take 
early steps to increase the stock of the more powerful engines. 

Steps have been taken to equip the whole of the goods stock 
with the Westioghouse continuous brake in the course of the next 
two years, After making thorough inquiry into the relative 
merits of the various systems of lighting adopted on other railways, 
it has now been decided to introduce graduaily the use of Pintsch’s 
compressed oil gas. The number of employés now on the perma- 
nent stsff stands at 8678, Inthe year, 1591, with less mileage of 
railway, the number was 12,304, The following is a summary of 
the leading features of the report, together with comparisons for the 
corresponding period of the previous year :— 


Year ending Year ending 





30th June, 30th June, 
1896. 1897. 

Total spent in construction... .. £ 38,108,151 38,329,402 
Total debenture capital raised . £ 86,732 845 .. 36,785,954 
Net interest and charges .. .. .. +. £ 1,438,603 .. 1,447,452 
Unspent balances of loan monies .. .. £ 1,069,307 .. 864,044 
Amount spent on constructlon during the 

OE SESE ee 185,944 221,250 
Average cost of construction, per mile open £ 12,272 12,317 
Total miles open for traffic .. .. .. «. «. 8,122} 3,129 
Average miles open we dds ee 3,121 8,126 
Co Peer oe ee er eee eee, ee 2.615, 985 
Working expenses .. 7m - £ 1,546,475 1,568,805 
Oe aa ae ae 854,917 1,052,130 
Percentage of working expenses to revenue 64°40 59°78 


: exclusive of pensions 


” ’ 
and gratuities .. .. ..:.. «. €0°66 ~ 56°74 

Deficit as per profit and loss ac2ount £ 588,685 .. 875,32 

Revenue per average mile open .. £ 769 837 
Expenditure ,, 9 496 500 
Gross earnings per train mile 5s. 4°1ld. 5s. 803d. 
Working expenses ., Ss 88. 5°29d. 3s. 4°67d. 
Number of passenger journeys .. 40,993,798 42,263,638 
Goods tonnage... .. .. .. 1,985,977 2,180,195 
Live stock tonnage... .. « 177,745 208,250 
Train mileage .. 8,989.391 9 228,687 


Net revenue to total ‘capital cost, par cent. C2 2°24 pe 2°74 


debenture capital ex - 


pended, percent. .. .. oss. so o 2°48 2°98 
Net revenue, exclusive of pensions and 
gratuities, per cent. eo 02 co ee 2°69 3°20 








A Great Castinc.—The largest plate mill rolls ever cast in 
Scotland have recently been successfully turned out by Mr. R. B 
Tennent, of the Whifilst Foundry, Coatbridge. They are ‘‘ grain” 
rolls, and are for a firm in England engaged in the manufacture of 
steel boiler plates. For the casting of each roll fully 40 tons of 
molten aaah were required, the metal being run into the mould 
from three ladles simultaneously. The time occupied in this highly- 
responsible work was under three minutes, and was performed in 
each case without a hitch. The rolls are of a total length of 
19ft. }in., 42in, in diameter, and 13ft. Gin. in length of finished 
body. The finished weight will be about 33 tons, 10 tons heavier, 
itis believed, than any roll in use in Scotland. 

Kine’s COLLEGE ENGINEERING SoctgTy.—At a general meeting 
held on Friday, October 29th, Mr. C. F. R. N. Weston read a 
paper on ‘‘ Foundations,” The author divided his subject into two 





arduous in consequence of the rece increased temperatures pro- 
duced by forced combustion, Mechanical feeding of the coal from 
the bunkers to the ey of these fuel chambers would ensure 
perfect regularity in the production of steam, and a continued 
maintenance of the highest temperature for the parts which 
require it. These, it would be admitted, were amongst the most 
essential conditions of the most efficient steam production, 








Anxypri¢ sulphurous acid, whose chemical symbol is 
‘SO,, is the refrigerating medium employed in one well-known 
process of cold production. I; boils at 14 deg. Fah, under 
ordinary atmoepheric pressure, 








tions, the first dealing with natural foundations ; and the second 
with foundations where the natural stratum is not sufficiently 
strong of itself to sustain the weight of astructure, without resort- 
ing to the use of an artificial bearing stratum. After a short 
di ion the ting terminated, with a hearty vote of thanks 
to Mr, Weston for his instructive paper. We have received the 
following letter from Mr. Barkewood Welbourn :--‘‘ Sir,— With 
your permission I should like to remind old King’s men that this 
year of jabilees is also the jubilee of the King’s College Engineer- 
ing Society. The annual dinner is bro J held on December 3rd, 
and many old King’s men will no doubt be glad of the opportunity 
of evincing their interest in their alma mater by being present on 
this unique occasion. It is particularly de to make this 
dinner a success. Particulars and tickets may be obtained through 
the Eagineering Society’s secretary, King’s College, Strand.” 















LAUNCHES AND TRIAL TRIPS, 


Messrs, Fleming and Ferguson, Limited, shipbuilders and 
engineers, Paisley, launched from their yard recently a powerful 
sand pump hopper a built to the order of the Government 
of Queensland. She will be capable of raising 500 tons of sand and 
gravel per hour from a depth of 30ft, below water-line, and will 
have hopper carrying capacity of 7500 cubic feet. The vessel is 
provided with all modern appliances for convenient and expeditious 
working. As she left the ways she was named Ceratodus by Miss 
May Fleming, Elmhurst, Langbank. 

The Saltan Van Langkat, built by Sir James Laing to the order 
cf the Royal Datch Petroleum Company, was successfully launched 
on the 27th ult. from the builder’s yard, and was 
by the Countess de Lesseps. The dimensions of the vessel 
are 285ft. long, 39ft. 6in. beam, 23{t. 7in. moulded depth, 
with engines 24in., 40in., and 64in. by 42in. stroke, supplied 
with steam by two large single-ended boilers, She is constructed 
on the most modern plan for the carriage of both bulk oil and 
—_ cargo, and has been superintended during construction by 

essrs, Flannery, Baggallay, and Johnson, of London and Liver- 
pool, ‘Tae vessel is built to the highest class of Lloyd’s and 
Veruniging Van Assuradenren, cf Amsterdam, and has very com- 

lete appliances for discharge of cargo, being fitted with two 
large pumps for the discharge of same, and with seven steam 
winches supplied with steam from a large marine-type donkey 
boiler for the discharge of general cargo. She is also fitted for 
burning liquid fuel both in main and donkey boilers, the bunkers 
being specially arranged for this purpose, and has a complete 
installation of electric light, and everything that can conduce 
to economy in working the sbip. 

Oa Taesday afternoon the latest addition to the already very 
numerous fleet of Messrs. Thomas Wilson, Sons, and Co., of Hall, 
was launched from the East Yard of Messrs. C. 8. Swan and 
Hunter, Limited, of Wallsend. This vessel, which is named the 
Idaho, is of an exceptionally fine model, and has been built for 
Messrs. Wilson’s Atlantic cattle and cargo trade, and she is also 
intended to carry a limited number of first-class passengers. Her 
dimensions are 470ft. over all, 460ft, between perpendiculars by 
50ft, beam, and 42ft. 6in. depth moulded. She is building to the 
highest class at Lloyd’s, to their three-deck grade, and with a com- 
plete shelter deck above. Water ballast will be carried as usual in 
the double bottom and in the peak tanks ; and the large cargo, 
which will amount to over 8000 tons deadweight, will be manipulated 
by a large numberof very powerful steam winches. Accommodation 
for the passengers, officers, engineers, &c., will be placed in steel 
houses on the shelter deck amidships, and the vessel will be fitted 
up in the ’tween decks with Wylies’ patent fittings for 600 head of 
cattle, with all the latest arrangements for their comfort, and 
ample water supply, &c. The machinery has been constructed by 
the Wallsend Slipway and Engineering Company, Limited, of 
Wallsend, and will consist of a powerful set of engines of the 
latest type, having cylinders 3lin., 52in., and 9lin. diameter, and 
60in. stroke, supplied with steam by four boilers, two double-ended 
and two single-ended, with a total heating surface of 13,500 square 
feet, working pressure 2001b,, Howden’s forced-dravght arrange- 
ments and fittings being applied for maintaining a full pressure of 
steam at all periods. It is expected that the Idaho will steam at 
about 14 knots per hour, and when completed will prove a useful 
and handsome addition to the register of Messrs. Tnomas Wilson, 
Sons, and Co.’s steamers. Daring the construction the steamer 
has been surveyed by Mr. J. F, Wilkins and by Mr. F. Bishop, 
and the machinery has been supervised on the company’s behalf 
by Mr. John Spear, Oa leaving the ways the Idaho was named by 
Miss Alma Arthur, of Exeter, after which the company proceeded 
to the builders’ luncheon-room, where the usual toasts were pro- 

ee, Bn owners being represented by their naval architect, 

r. Wilkins, 








DgaTH OF PROFESSOR HAUGHTON.—We have to anaounce with 
great regret the death, on the 3lst ult., of Professor Haughton, 
cf Trinity College, Dablin, at the age of seventy-five. Professor 
Haughton’s name will be known, at least to our older raaders, in 
conjanction with that of the late Profassor Galbraith, for his 
mathematical treatises. Haughton wasa shining light in Dublin 
society, a man of mark in his way, sound in his knowledge, genial 
and merry, a splendid type of the best kind of Irishman. In his 
death Dublin University, which can ill bear the loss, loses one of 
the most popular and the most brilliant of its Fellows. 


ENGINEERS AT THE CAMERA CLUB.—Qa Friday evening, the 
29th ult., the Camera Clab entertained Sir John Wolfe Barry, C.B., 
President of the Institution of Civil E agineers, and other engineers, 
only a few of whom are members of the club, After the dinrer 
Sir John Wolfe Barry referred to the numerous ways in which 
photography has become of importance to engineers, Mr. Lyonel 
Clarke gave other examples, and photo-printing of various kinds 
might have been added. The chair was taken by Prof, A. B. W. 
Kennedy, and amongst those present were: Mr. J. W. Godfray, 
Mr. H,. P. Powles, Mr. James Swinbourne, Mr. Addingbroke, Mr. 
Hall, and Dr. Norman Colly, An interesting exhibition was open 
of very fine examples of photographs of interiors, lent by Sir 
Benjamin Stone, 


Tre New GRIMESTHORPE COLLIERY: THE BARNSLEY BEp 
Won.—The Barnsley seam of coal has been won at Grimesthor 
Colliery, which will rank as one of the largest undertakings of its 
kind in Yorkshire, when the coalfield is properly developed. The 
first sod was cut on October 8th, 1894, by Mr. Turner, general 
manager of the Midland Railway Company. Theshafts, which are 
19ft. clear when sunk, are being put down on the estate of Mr. F. 
J. S. Folgambe, of Osberton, Notts. The coalfield is fully 3000 
acres in extent, and the opening out of such a large undertaking 
within four miles of Barnsley has greatly increased building 
operations, Cudworth, the nearest village, nearly doubled its 
population, and there are many houses erected in other parts of 
the district, The coal measures gone through have been 3 
and the Barnsley 9ft. seam has bsen won ata depth of about 
580 yards from the surface, and will be proved in the usual way. 
Orders have been placed for the colliery head gear and plant, which 
will comprise the most modern appliances, 


THE INSTITUTION OF JUNIOR ENGINEERS.—On Saturday, 
October 30th, a party of about one hundred members of this Insti- 
tution paid a visit to the Queen’s-road Station of the Central 
London Railway, through facilities kindly afforded by the engineer, 
Sir B. Baker, and Mr. F. Hudleston, engineer of the Electric 
Traction Company. They were received by Mr. Knowles, of the 
engineers’ department, and by Mr. A. W. Manton, the manager 
to the contractor, Mr. John Price. After inspecting the surface 
machinery for air compressing, haulage, &c., a descent was made 
down the 30ft. lift shaft. On arriving at the bottom the members 
passed through the 8ft. temporary heading ting the up and 
down lines, The south station tunnelling was seen in operation, a 
Greathead shield being employed, 22ft. 10in. diameter. It is 
fitted with twenty-two hydraulic rams, the pressure upon which 
is one ton per square inch, and the working face is held up by 
hydraulic rams, which retire automatically as the shield advances. 
The segments of the tunnel linirg are put into place by hydraulic 
erectors having extension and slewing cylinders, the pressure being 
kept uniform by an air-driven pump, The method of driving the 
smaller tunnels proper was also witnessed, and it was stated that 





the rate of oars here was often as much as twenty-three yards 
per week, e visitors evinced great interest in the work pro- 


ceeding, and in the many features of engineering construction 
incidental to it, and before dispersing their acknowledgments for 
all that had been arranged for their reception were expressed by 
the chairman of the Institution, Mr, H. B. Vorley. 
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RHODIN’S ELECTROLYTIC APPARATUS. 


By the invitation of the managing director of the Commer- 
cial Development Corporation, Ltd., to whom the patent 
tights belorg, we have 
the Rhodin electrolytic cell. The electrolytic production of 
caustic soda and bleaching powder has of late years received 
a good deal of attention, and many workers, among whom 
may be mentioned Hargreaves, Le Seur, Vautin, and Cross 
and Bevan, have materially advanced the problem of the 
best and cheapest method of producing the so-called heavy 
chemicals by means of electrolysis. All electrolytical pro- 
cesses for the a of caustic soda depend upon the fact 
that if a solution of salt is subjected to the passage of an 
electric current by having two poles placed in the solution, 
the salt is decomposed ; chlorine being given off at the posi- 


tive pole, and sodium at the negative, the salt being decom- 
posed according to the following simple equation : 2 Na Cl = 
Cl, +2 Na. Although this process appears to be a very 


simple one, there are several practical difficulties in carrying 
it out upon the commercial scale. 

In the various forms of decompc- 

sition cell that have hitherto been 

used, a diaphragm has generally 

been used between the two poles, 

in order to keep apart the decom- 

position products, and to allow of ( 

their being collected in a state of 

purity. 

It is obvious that if means are 
not taken to do this, secondary 
reactions will take place, resulting 
in the formation of sodium 
chlorate and hypochlorites, and it 
is afterwards dificult and expen- 
sive to separate them from the 
solution of soda. These dia- 
phragms have not been very suc- 
cessful, more especially as regards 
cost, as it has been a matter of 
great difficulty to find a material 
that, while sufficiently porous, 
was yet able to stand the powerful 
corrosive action of nascent chlo- 
rine on the one side, and of caus- 
tic soda on the other. To obviate 
the disadvantages arising from the 
use of a diaphragm, both mercury 
and lead have been employed as 
cathodes, for the purpose of col- 
lecting the sodium formed. By 
the use of either of these metals 
the sodium formed by the decom- 
position of the sodium chloride is 
obtained in the form of an alloy, 
which when acted upon by water 
forms caustic soda. Inthe Rhodin 
celi mercury is used as one of the 
poles, and therefore the difficulty 
as regards diaphragms is over- 
come; at the same time the use 
of diaphragms has not been alto- 
gether a failure. In the discus- 
sion of a paper read by Mr. Claude 
Vautin before the Society of 
Chemical Industry, May, 1894, 
Mr. C. F. Cross told the audience 
that the Le Seur process had been 
running on a commercial scale at 
Rumford Falls, U.S.A., for the 
past four years, and that, as 
regards the diaphragms, all diffi- 
culties had been overcome, and 
that 85 per cent. of efficiency had 
been realised. 

The Rhodin cell consists of an outside shallcw dish or con- 
taining vessel, made of cast or wrought iron, as seen at DD 
in the accompanying Fig. 3. Inside this iron vessel D D 
there is another vessel made of earthenware, which consists of 
an inverted portion, from the bottom of which a series of open 





n given the opportunity of seeing | 





| vessel revolves. All the carbons are connected up to this 

ring F by suitable metallic leads 7 Z, which are in electrical 
| connection with the carbon cylinders. A brush B slides on 
| the ring F, and connects the carbons by a lead L with the 
| positive pole of the dynamo or other source of electricity. 
| The negative pole of the dynamo is connected to the outer 
containing vessel D by the lead L}. The action of the cell 
is very simple. The layer of mercury M forms a lute or seal 
with the downward projecting edges of the inner earthenware 
vessel A, so that when the inner vessel is filled with brine 
R, and the outer annular space N N is filled with water, no 
connection between the liquid contents of these two portions of 
the cell can possibly take place. When the electric current 
passes through the cell, the current passes from the lower 
end of the carbon cylinders to the surface of the mercury M. 
The chlorine is given off at the surface of the carbon poles, 
and is carried away through the central tube O and the hood 
| G to the bleaching powder chambers. The sodium amalgam 

forms on the surface of the mercury in the inner portion of 

the vessel, at the bottom surface of the brine, and passes, 
| partly by diffusion and partly by the mechanical agitation of 





Fig. 1 


, the mercury occasioned by the revolution of the inner 
| vessel, to the outer annular space N N, where the layer of 
| water V V extracts the sodium and forms caustic soda, The 


mechanical agitation is assisted by placing radiating vanes 
in the bottom of the containing vesse), which are represented 


tubes project, the edges of which pass down beneath a layer in the diagram at H H, and these conduct the mercury to the 


of mercury M, which is placed in the bottom of the iron 


outer edge of the vessel. In actual working the iron vessel 


vessel D D, In the top of this earthenware vessel there is a | D D is heated externally tosuch a temperature—s0 deg. Cent. 
cylindrical opening or tube O, which has at the top a water | in acell we saw at work—that the liquid contents of the cell 


seal SS. This cylindrical pipe 


centre axis, so that the whole of the inverted vessel is carried | 
brine, but also very much increases the efficiency of the water 


Fig. 2 





round the central axis of this pipe, which is kept in its place 
by a bridge E, which spans the upper portion of the contain- 
ing vessel D D. The revolution of this vessel is accomplished 
by means of a wheel W, which works into a worm W!', and 
which is driven by a belt K K from any suitable source of 
power. The top of this cylindrical vessel is divided into 
six or more compartments, each of which is perforated 
by a number of holes through which carbon cylinders 
CCCCCCCC are inserted. In large-sized cells these tri- 
angular compartments may be made separate, and enclosed 
in an iron frame. The carbons are cemented in by a layer 
of cement, which fills the top of these triangular compart- 
ments level with the projecting rim at A. Immediately 
beneath the collar of the girder E E, which carries the tube O, 











there is a ring of metal F, which is carrisd round when the 





is made to revolve on its | are raised to a little short of boiling point, and this not only 


prevents the absorption of a large amount of chlorine in the 


Fig. 3 











in taking out the sodium from the amalgam, and reduces the 
electrical resistance of the liquid film between the lower 
surface of the carbon cylinders and the surface of mercury. 
In consequence of the low resistance of the cell the voltage of 
the electric current which is required to drive the current 
through the cell is very small—not higher, in fact, than 3:3 
volts per cell, 

It is claimed that an efficiency of 95 per cent. of the theo- 
retical ampére hour output is attained, and also thatthis, taken 
along with the large ampérage which can be passed through 
the cell, makes it more efficient than any previous form of 
cell, The apparatus can easily be taken to pieces, and the 
parts renewed when n , and it is claimed that there 
is very little liability for the apparatus to get out of order, as 


with the exception of the revolving axis and the sliding elec- 


——e 


trical connector, there are no parts in motion. There is no 

loss of mercury, and as it is entirely under the surface of the 
liquids, and never requires to be disturbed, and the hydrogen 
is given off on the inner surface of the iron containing vesse) 

there is no mercury vapour given off—a point of great im” 
portance. The caustic soda formed is said to be pure, ang 
can be raised commercially to a strength of 30 per cent, 
before it is drawn off. The chlorine also is saved, and used 
for the manufacture of bleaching powder, a product being 
obtained containing 37 per cent. of available chlorine. From 
& mere inspection of the apparatus it is, of course, impossib's 
to give an opinion upon its capabilities as a producer of 
caustic soda and bleaching powder upon a commercial scale, 
in competition with the older chemical or electrolytical pro. 
cesses; but judging from what we saw, it would seem that 
many important difficulties have been overcome in the cor. 
struction of this cell, and we may look for further important 
advances in the commercial production of caustic soda snd 
other chemicals by electrolytical processes by its use, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change at Birmingham te Thursday, a moderately good 
feeling prevailed, ‘The mills and forges were reported as being in 
steady operation, and the demand for iron and steel represents a 
large aggregate. The cycle and cycle accessory branches are very 
busy again, and the output next year is expected to exceed that 
of last year or this. In the local bedstead trade it is alleged that 
the consumption of iron is more than double what it was five or 
six years ago. 

@ engineers, machinists, and makers of tools, shafting, &c., 
are fairly busy, and some good orders have been placed for lathes, 
stamping presses, planing machines, steel wheels, and gas 
engines, 

The fact that most of the pig. iron consumers have now covered 
their requirements to the end of the year accounts for an easing off 
in the demand. Prices, however, are still stronger than they were 
at the quarterly meetings last month, and the entire make is going 
into consumption without adding to stocks, which are now very 
low. To-day’s quotations are :—Staffordshire cinder pig, 383. to 
393.; part-mine, 47s. 6d. to 503,; all-mine, 54s, 6d. to 57s. 6d.; 
and cold-blast all-mine metal, £4 10s. Derbyshire and North 
Staffordshire forge 43s, to 44s., Northamptonshire 41s, to 42s., and 
Lincolnshire grey forge 46s, 7d. 

The local steel works are well employed on angles, rounds, 
and squares, and at both the Bilston and Round Oak works 
prospects to the end of the year are satisfactory. Angles and 
girders were £6 15s. for light, and £6 for heavy sizes; bars were 
£6 5s, to £6 10s.; sheets, 47 5s. and upwards; and billets 
£4 10s. to £5 for Bessemer, and £5 and upwards for Siemens. 

The local ption of finished iron has been very heavy for 
the last few weeks, owing to the demands of the local railway 
wagon-building companies, bedstead makers, and cycle and engi- 
neering industries, 

The marked bar makers adhered to-day to the £7 10s, basis, 
while medium qualities were unchanged at £6 103, Members of 
the Unmarked Bar Association quoted £5 15s. to £6 5a.; but the 
lower figure is the average selling price, some outside houses offer- 
ing flats for nutmaking at £5 10s. at works. Strip iron was 
£6 10s., tube strip £5 15s., angles £6, nail rod £6 10s, to £6 15s, 
and stamping sheets £9 10s, to £10. 

Black haus have been sold as low as £6 2s, 6d. for doubles, 
from that to £6 7s. 6d. being quoted this afternoon, the district 
trade seeming thoroughly disorganised by the severe competition 
of Lancashire and South Wales firms, ey have lately been in 
better inquiry for galvanising purposes, but some of the large 
sheet makers in Bilston and Wolverhampton state that, though 
they are busier since quarter-day, they would be very glad of 
more orders, the works being still only partially employed, In 
fact, production in this branch has been a good limited. 
Oldbury and West Bromwich sheet makers complain of the heavy 
railway rates to London and Liverpool, which they say have this 
last week or two diverted orders to other districts, Galvanised 
sheet doubles average £9 15s. f.o.b, Liverpool. 

The demand for fuel is steadily gro , alike for household 
and works uses. As in the case of pig iron, the large contracts to 
the year’s end are now placed, but the consumption, particularly of 
household coal, is well maintained, and there is every prospect of 
a brisk winter’s trade, The advances announced on October lst 
are being maintained. 

American competition in steel appears to have received a check 
by the advance of prices in the United States, and the increased 
activity in the iron and steel markets—a state of things entirely 
satisfactory to local steel masters, A New York firm of exporters 
has just written to this side in answer to an inquiry that they were 
unable to offer billets at a price that would lead to business ‘‘owing 
to the altered conditions of the iron and steel markets” there. 
The principal makers of steel billets in the States are now fully 
sold for the rest of the year, and the American firm in question 
have found it impossible to get from any of their makers a special 
price for export, Steel billets are selling at makers’ works at an 
advance of 3 dols, to 3°50 dols.—12s, 6d, to 14s, 7d.—from the 
lowest ruling figures of three months ago. Local inquiries show 
that no American steel is now coming into this district, but that the 
competition, as North Staffordshire steel masters always expected 
it would, has ceased now that an improvement in the American 
iron and steel markets has taken _— 

Ths Uttoxeter Urban District Council have decided to call upon 

the South Staffordshire Waterworks Company’s engineer to advise 

the Council as to obtaining a further supply of water at Bramhall. 











NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—The steady improvement which has been noticeable 
in the iron trade of this district during the last week or so has 
been fully maintained. The business coming forward in pig iron 
is ample, if not more than sufficient, to take away supplies which 
are at present offering in the market, and for prompt delivery 
some brands are very difficult to get. Hematites also aro 
improving, and an gg oy is giving a decided up- 
ward move to prices, The ’Change meeting at Manchester on 
Taesday was again well attended, and in most cases the iron trade 
representatives reported a very substantial weight of buying going 
on, This was especially the case in pig iron, prices for which were not 
only firm at the full rates quoted last week, but there was a tendency 
towards further hardening. L0>cal and district brands are without 
quotable change, at 453. and 45s, 6d. for forge, to 48s, 6d, for 
foundry Lancashire, less 2} ; 43s, for forge, to 453. 6d. for foundry 
Lincolnshire, and 46s. 6d. to 47s, 6d. for foundry Derbyshire, net 
cash, delivered Manchester. Makers, however, are not at all 
anxious about selling at current rates, and 6d. above basis prices 
is in some cases being asked for Lincolnshire foundry, with some 
brands of Derbyshire foundry difficult to get at all. Middlesbrough 
continues scarce for prompt delivery, and very firm at 50s, 10d. to 
51s, 1d., net by rail. Manchester, although some merchants would 


take 3d, to 6d. less for delivery next year. Scotch iron, notwith- 
standing some fluctuation in warrants during the week, is main- 





taining the recent improvement, and Glengarnock and Eglinton 
rte, and 49s. 6d. 
ke ; 3d, under 


are quoted 47s. 34. to 47s, 91., delivered Mersey 
to 50s,, net prompt cash, delivered Manchester 
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the maximum ag has been got, but there are sellers at the 
minimum quotations. 

The strong tone which is so marked a feature in pig iron is, how- 
ever, noticeable by its absence in the finished iron trade, N. 
withstanding some makers report that they are well on with 
work, unaccountably low continue to be taken in the open 
market, Lancashire obtainable at £5 10s. to £5 12s. 6d. 
and North Staffordshire 15s, to £6, with sheets averaging 
about £6 15s. to £6 17e. 6d, delivered here, and it is only the 
association agreement that maintains hoops on the present basis of 
£6 10s, for random to £6 15s. for 1 cut le 8, delivered 
Manchester district, and 2s, 6d. less for shipment, the demand for 
these being very slow, 

In the steel trade there is a decided improvement, Hematites 
as already intimated, are meeting with an increasing demand, and 
prices have for the last two or three weeks been moving steadily 
upwards, Ordii foundry hematites are not now quoted under 
56s, 6d, to 57s., and in some cases quotations ge up to as high as 
58s, 6d., but it is only in cases that the maximum figure 
is bein; t. Common steel plates have stiffened up to £5 lds. 
and rigt 8d., and boiler plates are now quoted £6 2s, 6d. to 
£6 5s. delivered here, billets remain at £4 6s, 3d. net cash, 
and steel bars £6 to £6 5s, delivered in this district, 

There is still no change in the metal market as regards an 
appreciable improvement in the demand for manufactured 8 
for engineering requirements, or in list rates, which are still main- 
tained on the old basis, 

As the lock-out and strike drags on, general engineering works 
throughout this district continue to ually fill up their shops, 
and at several important establishments it is announced that they 
have decided in future to employ only non-union men, whilst at 
other works where outside labour has been secured during the 
strike notices have been posted in accordance with the resolu- 
tion of the ey erg Federation, that the men thus e 
will be retained when the dispute is over. The probability is 
therefore that when a resumption of work does take place, a 
considerable number of the trade union members wil] find it 
difficult to secure employment, and this no doubt will be a cause 
of considerable friction, as the trade unions will in all probability 
pursue their usual policy of endeavouring to insist upon all the 
men being reinstated who have been thrown out by the dispute, 

Notwithstanding, however, all the non-union labour thus obtain- 
able, the effects of the lock-out and strike in the engineering trades 
of the district continue very serious, and there is no doubt what- 
ever that a large proportion of the outside labour thus being 
brought into the works is anything but effective, the representative 
of one of the largest ring establishments in Lancashire 
stating to me that although they had, in number, nearly half their 
usual complement of men, they were ecarcely turning out more 
than about one fourth their proper production. In machinery, 
toole, and general engineering work, numerous important orders 
continue to be lost, the United States er ly jast now doing 
a large trade in the export to this country of all descriptions of 
machine tools, completing and despatching orders with a prompti- 
tude which has been a matter of surprise to customers here. As 
an illustration, I may mention that one fairly large order for 
milling machines required in this district was delivered within 
three weeks, and before cne of the English firms had finished the 
deliveries on account of orders placed long previously with them. 

This apr gp oem with which American engineering firms are 
supplying all descriptions of machine tools to this country is 
perhaps not surprising when I mention that during an interview 
with a representative of a local engineering works who has just 
returned from a tour in the United States, he stated that owing 
to the depression which has prevailed in America for some time 
past, most of the machine tool makers in the United States held 
very large stocks, in fact there were all deecriptions of machine 
tools finished and complete ready to be despatched at a moment's 
notice, These tools were to a —- extent quite equal to those 
of English make. There had no doubt been a strong objection in 
England to American machine tools on account of their lightness 
and deviations from the standards which had become recognised 
and popular with English users; but these objections were being 
rapidly removed by the American machine tool makers, who were 
now following English ideas, and had, in fact, adopted the Whit- 
worth standard for their ine tools, 

I understand that in other directions the party of local engineer- 
ing trade representatives, who have just returned from a visit to 
the United S:ates, have had an experience of American methods 
that has been a very considerable surprise to most of them, and, 
in fact, they have declared that in some branches of engineering, 
unless — firms are in a position, and prepared to follow very 
much on the American lines, it will not be very long before they 
are run out of the trade, so far as any further competition for 
export business is concerned. 

t the annual meeting of the South Lancashire and Cheshire 
Coal Association, held in Manchester on Tuesday, Mr, W. J. Lamb 
of the well-known Lamb and Moore Collieries, Wigan, was elected 
pronase the ensuing year. In addition to their ordinary 

usiness, the Association had under consideration the present 
dispute in the engineering trader, which is a matter that very 
closely concerns colliery owners owing to the restriction of demand 
for fuel brought about by the pac interference with engineer- 
ng operations throughout the country. The dispute has, how- 
ever, still further close connection with the coal trade, as colliery 
owners in this and other districts have for years past been faced 
with a similar demand on the part of the miners for an eight 
hours day, which, however, they have sought to secure through 
legislative interference. The very substantial assistance which 
the Miners’ Federation has been affording to the —- in 
fighting for the rnp hours week, by repeated donations, 
is also another matter which brings the question closely home to 
coalowners, and a resolution was unanimously adopted, expressing 
the sympathy of the colliery owners of Lancashire and Cheshire 
with the federated enginee trades employers in the stand they 
are now —. the demand of their workmen for a 
reduction of working hours to forty-eight per week. 

Generally, the coal trade of this district is moving on very 
steadily, pits being kept on practically full time, and with ve: 
few exceptions the output is being moved away without muc 
—- The continued exceptional weather has, of course, 
materially affected requirements for house-fire purposes, and the 
demand for the better qualities of round coal is en up to the 
average for the time of the year. Notwithstanding , however, 
ame with the commencement of the month shew rather a 

ardening tendency, and although there has been no general 
advance, several Lancashire coll have put up their pit prices 
but these do not more than bring them to a level with the fall 
rates that were quoted in most cases last month, and which 
are now being more ly held to, 

In the lower qualities of round coal the demand would seem to 
be improving for steam, forge, and general man i —- 
ments, and slightly better are — got, good qualities of 
steam and forge coals now being qu at 6d. to 7s, For 
— there is also a fairly active demand, with good steam 
coal fetching about 7s. 6d. to 8s., delivered Mersey ports or Man- 
chester Ship Canal. | Engine fuel is still h at some of the 
collieries, but this is chiefly in the inferior sorts, really good 
qualities of slack as a rule finding a ready sale, For d gpm a clear- 
ance of surplus quantities, low prices are here and there being 
taken, but on forward contracts colliery proprietors are very firm 
at their full rates. At the pit mouth best gant saueaniie 6d, 
to 4s, 9d.; medium sorts, 38, 9d. to 4s, 3d.; and best qualities, 
4s 6d. to 4s, 9d. per ton, 

Barrow.—The tite pig iron trade remains very steady, and 
the week’s business has been of considerable volume. Makers are 
well sold forward, and ly all the new business they are 

is on spring delivery account. Warrant iron has 
me y dealt in on prompt delivery account, and the clearances 
that are being made week by week are remarkable in view of the 








im position of the market and the prospects of good tradethat 
are at present afforded, week’s Vaecenens resent 3440 
tons, bringing up the total reduction of stocks since the 


ot- | of the year to 112,182 tons, and leaving the stocks still on hand at 
183,764 tons. Stocks are three and obalf times as as those 
held of hematite fron on the East Coast. ers quote 


48s, 6d, to 503. 6d. for parcels of mixed Bessemer numbers, net 
f.o.b. Warrant iron is — at 48s, 74d. net cash sellers, 483, 7d. 
buyers. The number of furnaces in blast is 39, as compared with 
85 in the corresponding week of last year. 

Iron ore commands a good market, and sales are being effected 
on a liberal scale, good average qualities being in demand, not 
only for use at local furnaces, but for shipment. Prices show no 

tion, and 10s. 6d. to 11s, is about the ruling rate. S, h 
ores are eomewhat cheaper, as freighte have been redu and 
there is a continued large consumption of this class of metal, not 
only for mixing purposes, but to eupplement the supply of ore 
from local mines, 

The steel trade is still very fully employed, and makers are not 
likely to run short of orders for a considerable time to come, but 
the demand is not so brisk as it has been for railway material, 
although it is known that some large specifications are in the 
market, There is a general opinion in trad: 
demand for raiJe will gain strength as the 

aarantee deliveries ———— Price remain unchanged, and 
eavy sections are quoted at £4 10s., combination rates. Light 
rails are quiet. Ship plates are in lessened request, but this is 
known to be only a temporary fact, owing to the continuance of 


the engineers’ dispute. 

In the shipbuilding and marine engineering trades there is 
nothing that is new to report. Shipbuilders cannot make much 
progress with their work, and marine engineers are only employing 
a few non-union men and their foremen and apprentices, 

The coal trade is steady, but prices are low and unremunerative, 
while coke remains firm and in consumption, 

Shipping returns from West Coast ow @ marked improve- 
ment this week, The exports of iron have been 14,711 tons, 
and of steel 11,863 tons, as com with 3528 tons cf pig iron 
and 6336 tons of steel in the corresponding week of last year, show- 
ing an increase of 11,183 tons of pig iron, and 5527 tons of steel. 
The total shipments this year have reached 370,366 tons of pig iron 
and 387,926 tons of steel, as compared with 272,353 tons of pig iron 
and 414,833 tons of steel in the corresponding period of last year, 
showing an increase of 98,013 tons of pig iron, and a decrease of 
26,907 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A QUIETER tone pervades the coal districts of South Yorksbire. 
Buyers have shown less disposition to do business, with the result 
that there are more symptoms of depression than has been the case 
for several weeks, Best Silkstones make 8s. 6d. to 9s. 6d. per ton ; 
ordinary qualities from 7s, 6d. per tcn. Barnsley house, 8s, 6d. 
to 9s, per ton ; seconds from 7s. per ton. Coal in the lower grades 
fetches about 6s, 6d. per ton. Steam , of course, is declining, 
owing to the season being so far advanced. Still, a considerable 
— continues to be forwarded to the Humber ports, the South 
Yorkshire collieries chiefly sending to Hull and Grimsby. Barnsley 
hards are 7s. to 7s, 6d. per ton ; seconds from 6s. 3d. perton. For 

coal, there is, as is customary at this time of the year, a heavy 
emand, largely on contract account, prices ranging from 7s. to 83, 
- ton, A steady demand is reported in manufacturing fuel. 
mall coal and similar material used for coking is in very light 
request, owing to the engineers’ strike. Good nuts fetch from 
5s. 6d. per ton ; screened slack from 33, “pd ocho ; pit slack from 
2s, to 2s, 6d. per ton. Coke is egain rather quieter, although 
values have not quotably altered. Ordinary qualities fetch from 
9s, to 9s, 6d. per ton ; washed coke from 11s, to 12s. per ton, 

There is mcre briskness in the iron trade, chiefly accounted for 
by the | shipments. This is not altcgether a emis | 
feature, as it indicates activity in continental quarters where wor 
which would have come to the Sheffield district is now being done. 
The prices of iron and of finished iron are both firmly main- 
tained. West hematites are 58s. to 603.; East Coast hema- 
tites, 57s, 6d. to 583.; Lincolnshire No. 3 foundry, 44s, to 44s, 6d.; 
forge ditto, 423, 6d. to 43s.; Derbyshire No. 3 foundry, 45s. to 
45s. 6d.; forge ditto, 40s. to 41s. 6d.; bars, £5 17s. 6d. to £6; 
sheets, £7 to £710s. In regard to the latter item, sheet iron 
manufacturers are at present more severely affected by trade 
troubles than any class of finished iron makers. Opinion is 
divided as to what will be the result in the iron trade when the 
engineers’ dispute is settled, and the men return to their employ- 
ment, Several manufacturers believe that it would be instantly 
followed by a revival in businees, but others do not hold quite so 
hopeful a view, as iron and other material for forward delivery 
have been sold at lower rates than are now ruling. 

In the steel trade the principal demand is for Bessemer and 
Siemens steels, which maintain former quotations, There is ccn- 
siderably less doing in steel for use in the lighter staple trades. 
Swedish steel, for example, is exceedingly quiet at present, this 
being the ‘‘cff” season in the cycle industry. depression, 
however, will soon pass away, as the manufacturers will be pu 
on their new season patterns, American competition is at present 
being most keenly felt in this speciality, the home markets, 
as well as those of the Continent, being crowded with cycle parts 
made in the States. Trade is therefore somewhat in suspense 
until it can be seen how cycles made up from these American parts 
stand the test of practical wear. 

Sheffield trade with the United States still continues to decline, 
The return of exports from this district for the quarter ended 
September 30th last, shows that in cutlery the value sent to that 
market was only £12,001, as compared with £29,786 in the corre- 
sponding quarter of 1896. The value in the previous quarter of 
this , covering the months of April, May, and June, was 
£62,422, That very large business, which was ter than at any 
time of the previous seven years, was due to a desire to anticipate 
the operation of the Dingley Tariff Bill, and is no doubt the chief 
cause why 80 little has been done during the last three months. 
As the surplus supplies are worked off it is expected that business 
will gradually get better. There is a slight improvement in steel, 
the value exported to the States last quarter having been £55,712, 
against £50,512 in the coi nding period of 1896. 
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Soft ee was in request, but soft East Indian was —_—- 
A decline of £3 was reported for soft descriptions of bay, 
Zanzibar, and Ab teeth. Medium and small teeth fell 
away £2; also defective lots, Egyptian hard and soft maintain 
Jul D reseay and in the Ni ivory about half the quantity was 
with rawn, that sold advances of £2 in scrivelloes, and of 
£3 to £5 in bangles, The sales in Antwerp are now on, and the 
catalogues show about 734 tons of ivory, chiefly of the Congo and 
Angola description. About two tons of this is soft, the remainder 
being bard. Stocks in the warehouses amount to about 130 tons. 
The Catlers’ Feast was given on Thursday, November 4th, with 
its accustomed brilliance. The Master Cutler—Mr. Maurice G. 
Rodgers, of Joseph Rodgers and Sons, Limited, the well-known 
cutlery house—invited the guests next day to see the process cf 
cutlery production. Later in the day he yee mage them to the 
Cyclops Works, where they saw, amongst er operations, an 
armour plate rolled for H. 8. Goliath. ~ nai 
ere is nothing fresh to report in the engineering ble, 
Work is reported to be proceeding quietly at the various establish- 
ments, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business in the iron, steel, and most of the allied industries, is 
satisfactory, and in some branches the market is even animated, 
with advancing prices. 

The most curious circumstance in connection with the trade this 
week is the rise in the prices of plates and angles, and it is not 
easy to account for it, in the face of the stoppage of so many of 
the shipyards. It we or have been expected that the plate makers 
would in severely felt the pinch, and would rather be reducing 
than advancing their prices ; but, on the contrary, a a 
fair demand, and have seen their ~—— raise prices 6d. per 
ton, making the recent advance 7s, 6d. per ton. Such increazes 
in quotations have been wholly unexpected by consumers, who are 
very loth to give the higher figures. There is, however, a good 
inquiry, and mapufacturers are well enough supplied with orders 
to enable them to hold their own. 

A good deal of business bas been done in Cleveland pig iron 
this week, and it is satisfactory to add that the buyers on specu- 
lative account have been very few, the iron being required by the 
consumers, The best demand has been for forge iron, consider- 
able contracts for which have been completed for delivery over the 
early months of next year, and even up to the end of June. As 
indicating the views that consumers take of the future, it may be 
stated ee they have a giving ~ same eters — -— — 
very as they were paying for prompt, from which it may 
that lower prices bo patra forge iron, which, however, 
is relatively cheaper than No. 3. One buyer has given out orders 
for 20,000 tons for next half-year. The price for Cleveland grey 
forge pig iron has been firm at 403.; mottled at 39s. 6d.; and w: 
at 393, 34. No. 3 Cleveland G.M.B. pig iron, for prompt f.o.b. 
delivery, has this week been generally sold at 42s. 6d. per — 
but the leading brands, which are scarce, are realising more, 
the makers thereof are rather indifferent about selling. For 
December delivery 42s, 3d. has been accepted, and for the first . 
quarter of next year 42s., but no one is very ready either to sell 
or buy foundry iron for delivery beyond the end of this year* 
No, 1 is at 43s. 9d., and No, 4 foundry at 41s. 3d. for early 
delivery. f 

Producers of East Coast hematite pig iron have this week 
reduced their quotations, a step which was very necessary, and 
has been made possible by the decline in the prices of ore and 
coke. Average rubio ore can now be bought readily at 14s, 6d., 
delivered Tees wharves, and even at 143, 3d., the latter being 1s. 
below what was paid a short time ego, and that means that the 
cost of producticn by this item alone can be brought down a 
ton of iron made, e reduced price of ore is due to the fall in 
freights, these being 1s. per ton Jess than they were in September. 
Lower prices for East Coast hematite pig iron were needed, for 
there is no doubt the makers lost a good deal of trade, and could 
not compete successfully with West Coast producers, who have 
iecomel dale production in consequence, Consumers naturally 
were not prepared to pay more for East than for West Coast iron. 
Mixed numbers of the former are now at 49s, 6d. for early 
delivery. 

The withdrawals of the stock of pig iron last month from 
Connal’s public stores were disappointing. At the close of the 
month 78,081 tons of Cleveland iron were held—decrease for month 
only 708 tons, whereas decreases of between 10,000 and 15,000 
tons per month have been common for more than a year—in . 
during the last fifteen months the stock has declined 122,000 tons. 
Of hematite iron at the end of October Connal’s held 53,780 tons 
—decrease, 685 tons ; the decrease in the last fifteen months has 
been nearly 118,000 tons, : 

The October pig iron shipments from the Cleveland district 
reached 109,603 tons, as compared with 106,975 tons in September, 
115,773 tons in October last year, and 95,424 tons in October, 1895, 
As compared with October last year, there is a considerable falling 
off in the deliveries to Germany, Italy, and Belgium, but it is re- 
markable that there has been no decrease to Scotland, though 
Cleveland iron is relatively dearer than Scotch. The shipments 
of pig iron from Cleveland during the ten months have been the 
largest on record, and not only is this the case with the deliveries 
foreign, but it is also ssen in connection with the shipments coast- 
wise, The extension of the oversea trade of Cleveland has been 
very marked during the last two years, and especially has this 
been so in to the trade with Germany. t country now 
takes more Cleveland pig iron than all the other oversea coun’ 
put together ; it has 326,301 tons direct and vid Holland this 
year, inst 305,122 tons in 1896, and 186,756 tons in 1895, Scot- 
land takes three-fourths of all the iron sent coastwise, having had 
849,249 tons this year, against 336,267 tons last year. The total 
quantity of pig iron shipped from the Cleveland district yor 
has been 1,062,497 tons, against 1,020,896 tons in 1896, 692 
tons in 1895, and 670,807 tons in 1890. f 

The finished iron and steel industries are showing improvement, 
and very few of the manufacturers are short of orders. They are 
thus able to maintain their quotations, and in some cases have 
even advanced them. Thus steel ship plates are now at £5 7s. 6d. ; 
steel ship angles, £5 53.; iron ship plates, £5 5s.; and iron ship 
angles, £5 2s, 6d., all less 24 per cent. f.0.t., but it is doubtful 

hether these prices have yet been realised, except for very small 





Amongst the markets which show a most gratifying t y to 
improve is Australia, New Zealand has kept up its demand very 
steadily throughout the whole of the year, while Melbourne, 
Sydney, and other large centres have been erratic in their require- 
ments, Now, however, Australian orders, particularly for edge 
tools, are pouring in to an extent which several of the manufacturers 
report as entirely unparalleled. There is, however, one element of 
disquietude. je men, as usual, are getting restless and dis- 
satisfied. They do not stop to inquire whether a manufacturer is 
getting more for his uction which would justify the wages 

advanced, All they see is that he is full of work, and the 

think this is the proper moment to press for more wages. 
+ deal will depend upon how the engineers’ dispute terminates. 

f the men go back to work without having their demands granted, 
the influence will be at once felt in other quarters, but if they 
should in any measure ob what the agitators are clamouring 
for, it will be as the e pape bet nee floodgates, for in all the other 
industries where work is a t the men are at present ‘‘on 


the pounce” for more money, Ha; int to the 

tracted ate coming to poy. oN ry tte tind wet 

gee of the leaders being granted, although in several quarters 
e 


gon —- prevails that we shall have little difference in 
the situation this side of Christmas, 

The quarterly ivory sales, which were concluded late last week 
were marked by a good demand for near! all descriptions of hard 
ivory. Large quantities were bought for the Sheffield trade, 








quantities. Common iron bars are at £5 5s., lees 24 per cent. 
f.o.t., and are very stiff at that. Steel sheets, singles, are about 
£6 17s, 6d., and iron sheets £6 7s. 6d., both less 24 par cent. f.o.t. 
Heavy steel rails continue at £4 10s, net at works, and the inquiry 
is reported good. 
Ironfounders find business rather slack, and asa rule cannot keep 
their establishments fully occupied, the best off in this 
being the pipe founders, who are doing as well as the finished iron 
and steel manufacturers, and report inquiry good. At South 
Shields last week, Mr. William Black completed what is claimed as 
the largest low-pressure cylinder that has been cast on the North- 
East Coast. It is 109in. diameter, and weighs 31 tons, and is for 
an engineering firm who are preparing to re-engine a large liner. 
The Birtley Iron Company on Saturday cast a fly-wheel weighing 
nearly 40 tons, 
Shipbuilders are receiving a fair number of orders for new 
but cannot get on with them while this difficulty with the 
engineers lasts, nor indeed for some time after the settlement. 
The launches during the last quarter have been much fewer than 
for several ag past at this season. Messrs, Readhead and Sons, 
South Shields, have booked an order for a 5000-ton steamer for 
Messrs, E, Haines and Sons, St. Ives, and Messrs, Wood, Skinner, 
and Co., one for a 900-ton steamer for Messrs. R. S, Law and Co., 
Newoastle. Messrs, William Doxford and Co., Pallion, er- 
land, will build a turret-decked steamer 420ft. long for Meesrs, 
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W. Johnson and Co., of Liverpool. They have now on their 
books orders for eleven steamers of the turret type, of which they 
were the introducers, The North-Eastern Marine Engineering 
Company has contracted to triple the engines of the Glenmorven 
for Messrs. Lindsay, Gracie, and Co., of Newcastle-on-Tyne. 

An increased business is oe done in gas, house, and bunker 
coals in this district, but there is a falling off in the demand for 
steam coal that is usual towards the close of the Baltic shipping 
season ; though that is modified somewhat by a better deman 
springing up for steam coal for Mediterranean ports. For best 
steam coal 83, 3d. ton f.o.b. is quoted ; but 8s. is not refused, 
while 33. 34. is en for small. Best Durham gas coal realises 
8s, per ton f.o.b, Bunker coals find a good market. The unsuc- 
cessful attempt last week to sell Oy auction the Hutton Henry 
Colliery has been followed by the officials and workmen getting 
their notices to terminate their engagements. The engine-house 
at the Sheldon Lodge Colliery has been destroyed by fire this week, 
and the engines so much damaged that it is likely to be some 
weeks before operations can be resumed at the colliery. 

The Sunderland Engineering and Electrical Exhibition is to be 
opened by the Marquis of Londonderry. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a moderate business in pig iron this week, the 
market being somewhat unsteady. The speculative demand for 
warrants is slow. Prices have fallen away on several days to such 
an extent as would seem to indicate that the “‘ bears” were selling 
for a fall. On the other hand, the statistical position is so favour- 
able that many holders hesitate to dispose of their iron. The 
prices have recently, on the whole, been tending upwards, Daring 
October the average price of Scotch pig iron warrants was 
45s, -» Com with 44s. 63d. in September, 44s. 64d. in 
August, and 44s, 134. in July. The rate is, however, still much 
below that current at the beginning of the year, the average prices 
in the month of January having been 483. *. Business has been 
done this week in Scotch warrants from 10d. to 453. 54d., 
and up again to 45s. 94d. cash, and from 46s, to 45s. 84d., and 
back to 114d. one month. There is a — limited business 
for Cleveland iron, owing to its prices being high relatively to that 
of Scotch pigs. A few transactions took place this week in the 

w market in Cleveland warrants at 42s. 8d. cash, and 
42s, 103. ons month. Tbe transactions in Cumberland hematite 
warrants, which have not been very extensive, have ranged 
from 483. 84d. to 48s. 54d., and up to 48s. 74d. cash, one or jtwo 
lots having also been dis of from 483. lld. to 483. 94d. one 
month. Middlesbrough hematite has been practically neglected 
for a number of weeks, but the prices are relatively high. A small 
quantity of this iron changed hands this week at 493, cash. 

There is a fair business in Scotch hematite pigs, which are 
quoted by merchants at 52s. per ton delivered at the steel works, 

The output of pig iron in Scotland is maintained, there being 
78 furnaces in blast, compared with 75 at this time last year. Of 
the total, 37 are producing hematite, 35 ordinary, and 6 basic 
iron. Stocks in the Glasgow warrant stores continue to decrease, 
although not toa very extent. Ths reduction in the past 
week amounts to about 700 tons, 

Prices of Scotch makers’ iron are in some cases 6d. to 1s. per 
ton higher. Govan and Monkland, No. 1, are quoted, f.o.b, at 
Glasgow, 46s. 44d.; No. 3, 45s. 9d.; Wishaw and Carnbroe, No. 1, 
46s. 74d.; No. 3, 46s.; Clyde, No. 1, 503, 3d.; No. 3, 47s. 3d.: 
Summerlee, No. 1, 503. 6d.; No. 3, 47s. 6d.; Gartsherrie and 
Calder, No. 1, 51s.; No. 3, 47s. 6d.; Coltness, No, 1, 52s.; No. 3, 
48s.; Glengarnock at Ardrossan, No. 1, 50s. 6d.; No. 3, 45s, 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 47s. 6d.; No, 3, 46s.; Dal- 
mellington at Ayr, No. 1, 47s. 6d.; No. 3, 46s.; Shotts at Leith, 
No. 1, 523. 6d.; No. 3, 503; Carron at Grangemouth, No. 1, 
5ls. 6d.; No. 3, 48s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have amoun' tons, compared with 6172 in the corre- 

ding week of last year. To Germany 610 tons were despatched, 

ja 450, Italy 345, South America 90, India 55, Australia 35, 
France 70, Russia 150, Holland 345, Belgium 150, China and —— 
350, other countries, 40; the stwise shipments being ; 
against 1870 in the same week of last year. 

Makers of finished iron report that trade keeps up fairly well. 
They would no doubt have had a better business but for the dis- 
pute in the engineering trade, but there seems meg, mee that 
were that matter settled, business might improve. e steel trade 
is engaged upon fair contracts, and new orders keep dropping in, 
but there is some anxiety as to the future, because not a few 
who have work in prospect hesitate to place it in the present state 
of the labour market. Prices of manufactured iron and steel 
are nominally without change. 

The coal trade keeps up very ‘well as regards the amount of 
business doing. The week’s shipments from Scottish ports 
amounted to 190,095 tons against 182,732 in the preceding week, 
and 150,986 in the corresponding week of last year. In the 
Glasgow coal market there has been a fair shipping inquiry for 
the different qualities without much change in prices. On the 
East Coast the amount of business doing is rather above the 
average. In Ayrshire, on the other hand, the coal trade is rather 
slow. Collieries whose output depends upon current sales have 
barely sufficient employment. Prices are without material 
alteration. 

Daring October, 38 vessels were launched from Clyde shipyards 
with a tonnage of 28,690, compared with 23 vessels and 42, 75) tons 
in the same month of last year. The output of new ors in 
on ten months reaches 232,811 tons, compared with 209,394 
in the corresponding period of last year. The fresh orders received 
during the month are estimated at over 40,000 tons. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE past week was a good one as regards the coal trade, but the 
same regret was expressed at the close as was notified in my last 
report, namely, that more business could have been done had 
tonnage been more plentiful. As it was, Cardiff despatched 
340, tons. At Swansea the same complaint prevailed, the 
supply of tonnage at the service of shippers being much too small, 
and in consequence the export was limited to 44,266 tons, which 
was still only a fair average. Newport totals indicated an increased 
activity, totalling up, coastwise and foreign, 80,447 tons. 

At the beginning of the present week there was a tendency on 
’Change, Cardiff, towards a sluggish condition, and the outlook 
was not improved by the general abandonment of working through- 
out the collieries in celebration of the first of the month. 
Mid-week reports record an improvement, though not quite u 
to er Mediterranean freight at Cardiff continues high 
and , and there is no alteration in French or coasting quota- 
tions. Orders at Cardiff are plentiful for the semi-bituminous 
coals of Monmouthshire, and class of coal may be expected to 
improve as tonnage comes in. On the whole, as steam coals con- 
tinue firm and house coals are improving weekly, the belief that 
November will be a busy month is based on good grounds, Coal- 
owners indicate no disposition to weaken prices in any class of 
coal. Prospects of an increased demand by France for dry coals 
are well marked. 

I am able to note the placing of another large contract with 
various coalowners, This is the Cie. Generale Transatlantique for 
270,000 tons colliery screened. The es are stated to be 
between 10s. 3d. and 10s. 6d., less 3d. ere is to be a portion 


of Monmouthshire coals at 9s. 3d. and 9s, 6d., less 24d. and 3d. 
recise placings are not official, but it is understood that the 
coal collieries accepted, 


The 
Cambrian and the Ocean are the steam 





and the Tredegar Coal Company and the Tillery for the Mon- 
mouthshire coals. Both excellent coals. 

All is not of a satisfactory character in the coal trade with the 
sliding scale coming to an end; and it may be taken as certain 
that until some foreshadowing of a settlement is given, the 
trouble will loom larger and larger as the winter comes on. 
Here is the Bwilfa—an excellently managed colliery, which 
of late has had an increased average by the addition of other 


————— 


qoeaien, owing to the under-quoting that is still being carried on 


by the different works. 

A more hopeful condition prevails in the steel departmen 
where a sound sort of activity is going on, and a similar accoun 
can be given of the machine and locomotive shops, 

The demand experienced in the different branches of the 
Austro-Hungarian iron industry is of the most limited description, 
and a considerable weakness in the general tendency is con. 





collieries—concedes at the last meeting to preferential sharehol 

74 percent., but no dividend to the ordinary. And last week one 
of the most important collieries in the Aberdare Valley, the 
Abernant, came to an awkward position. For a certain seam ia little 
Cwmbach, a branch colliery of the same proprietary, an extra 3d. 
had been given for cutting, and as all the men demanded this the 
management gave a general notice, which expired on Saturday 
last, affecting 800 to 1000 men. One hopeful feature in the case 
is that the men generally have allowed their tools to remain in the 
colliery. A mass meeting was held ia Aberdare on Tuesday, and 
it was agreed to postpone further action until Saturday. 

Last coal quotations, Cardiff, were as follows:—Best steam 
from 10s. to I1ls.; seconds, 93, 3d. to 10s.; ~ ey 9s. 6d. 
to 10s.; small steam, no c , fair demand; s s, 
63. 3d. to 6s, 6d.; best quality, 53, to 5s. 3d.; inferior, 4s, 
to 4s, 6d. Monmouthshire in good demand for shipment at 
Cardiff :—Western, 9s. 3d.; Eastern, 8s, 9d. f.o.b. Best house 
coals, 103. 6d. to 10s, 94.; No. 3 Rhondda, 103. 9d.; brush, 9s, 3d. 
small, 7s, 9d, to83.; No. 2 Rhondda, 23, to 8s. 6d.; through, 6s. 9d. 
to 7s.; small, 4s, 6d, to 4s, 9d. Swansea figures are :—Anthracite, 
lls. to 11s. 6d.; seconds, 10s. to 10s, 6d.; rt, 9s. to 102, 6d.; 
rubbly culm from 4s, 3d, Steam coals, 93, 64. to 10s. 6d.; seconds, 
8s. 6d. to 93, 3d.; small, 53. to 5s. 6d. House coals: Bituminous, 
No. 3 Rhondda, 10s. 6d. to 11s,; through, 83. 6d to 9s. 6d.; small, 
7s. 9d. to 8s.; No. 2 Rhondda, 8s. 94. to 9s, 6d.; through 7s, 3d. 
to 7s. 9d.; small, 5s. 6d. to 6s., f.o.b., Swansea, cash thirty days, 
less 24. Fine weather has lessened demand. 

Swansea patent fuel exports showed an improvement, total 
6252 tons Cardiff, inquiry very moderate. Prices remain. Coke, 
Cardiff is not in such good demand, but makers are firm in their 
quotations, 

The Windsor Steam Coal Company are advertising for contractors 
to sink two pits at the Aber, near Caerphilly. 

A good deal of disappointment has been caused in the tin-plate trade, 
especially at Lianelly, by an unexpected turn in affairs. Lately, satis- 
faction was expressed, and I re-echoed it in this columns, by the 
agreement of the men at various works to a settlement for six 
months. At the Old Castle, the Western, and the Old Lodge 
Works this was accepted as final. Now I find that the risers 
and day men have refused to abide by this, and on Tuesday a 
deputation came up from Briton Ferry to persuade the men to 
repudiate the whole agreement, and to join in a stipulation that 
work would not be resumed except on the fall 1874 list. 

The result of this has been stop s and several meetings, and 
it is noteworthy that the leaders of the men are strongly opposed 
to an action justly regarded as dish ble. The q' is 
how to bring the objectors to agree. The impression in the 
locality is that the difficulty is not insurmountable. 

At Cynon Works, Aberdare, the tin-house men are idle, resist- 
ing a demand for ld. per box reduction. 

have had the pleasure lately of seeing some fine stocks of 
foreign ore imported from various quarters, or Daddon, 
Almeria, and Bilbao, with an consignment from Elba, 
and one or two from Whitehaven. Prospects ia iron and steel are 
regarded as tolerably gprs the iron ore market is firm. Prices: 
Best Rubio ore 14s, 3d, to 14s, 6d.; Tafaa, 133. 6d. to 13s, 9d., 
Cardiff. The pig iron market is healthy, and the demand for 
Bessemer and Siemens tin-plate increasing, the rail trade is aleo 
fairly good, both for house and foreign. A cargo of 1000 tons 
foreign left Newport last week, and Cardiff is continuing its 
instalments of rail for India. Dowlais is occupied in small-sized 
—_ gag for India, and the Goat Mill is busy with steel rails and 

sh-p 

At Llanelly the new steel works are in a most advanced condition. 
There are several novelties in connection with the works, which I shall 
notice later on. The rolling plant is nearly complete, and it is stated 
that bars will be rolled in the next two or three weeks. In the 
Swansea Valley there was a lessened production of steel last week. 
At Pontardawe the full complement of furnaces are smelting, also 
at the Daffryn Works ; five of the eight at the Upper Forest, and 
the same as in the past week at Wright and Butler's and at Mill- 
brook. At Pontardawe the basic slag is being disposed of for 
manure, and is expected to be sought after. If the Bessemer slag 
could be similarly utilised it would be a boon to ironmastersa and 
the sean. Cyfarthfa has many thousands of tons covering 
good land. 
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The Mannesmann Works, Swansea, are going steadily. The 
whole of the machinery required for the large tabe mill, 

in course of construction, is being made within the area of the 
company’s property. 

In the tin-plate district two of the mills at Cwmbwrla aro still 
idle, one at Morristown, two at the Beaufort, and one at the 
Duffryn. At the Cardonnel four mills are going well, and the fall 
complement going from Pontardawe to Cwmfelin. S of 
works is reported at Briton Ferry, as well as Lianelly, and it is 
feared that this, and stop at Port Talbot, will cause stocks to 
be quite inadequate for shipment. This was a complaint on’Change 
this week, but remains to be verified. If expected tonnage comes 
to hand at Swansea in the course of the next few days a con- 
siderable export is certain. 

Shipments in this case will be made to New York—three steamers 
—another for Eastern ports, one for Batoum, another for 
Mediterranean ports, one for Genoa and L2ghorn, and one for 
Hamburg. Last week the —- of plates was only 38,323 
boxes ; received from works, 43,366 boxes, Stocks amount to 
134,307 boxes, 

Swansea imported 940 tons pig last week, and 3570 tons ore, 

On ’Change, Swansea, the follo were the latest quotations :— 
yy rig ig, 458. 7d., 45s. 544. to 45s. 8d.; Middlesbrough No. 3, 
423, 6d.; hematite, 48s. 10jd. Welsh bars, £5 7s. 6d. to £5 10s, 
Sheet iron and steel, £6 5s, to £6 7s, 6d. Bessemer steel: Bars, 
£4 23.; Siemens, £4 23, 6d. Steel rails, heavy, £4 7s, 6d. to£4 10s.; 
light, £5 7s. 6d. to £5 103. Tin plates, mer coke, 93, 44d, 
to 9s. 6d.; Siemens coke, 93. 6d. to 93. 9d.; ternes, 17s. 3d. to 
18s, 6d.; best charcoal, 11s. 6d. to12s, 6d. Block tin, £62 11s, 3d. 
to £63 23. 6d. 

Pitwood, Cardiff, 15s. to 15s. 14d.; stocks heavy. 
in rumoured that another iron works will shortly be started at 

elly, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Durinc the week now Ee the demand for pig iron has been 
unusually lively on the market in this country; numerous 
orders for 1898 are reported to have been booked at some of the 
larger establishments ; prices remain unaltered. In the business 
for billets, blooms, and raw bars, there is generally a slackening 
off perceptible as inquiry, but in quotations a pretty firm 
tendency has prevailed hitherto. 

_ Concerning the iron trade in Silesia there is nothing of particular 
interest to be noted this week, a quiet, though steady, demand 
coming in for the different sorts of iron and steel, while prices are 
showing a fair stiffness in most cases, 

Exports continue to be limited, 

In the Rhenish-Westphalian district the employment of the 
blast furnace works is generally reported to be satisfactory, ai 
the order books are well filled. The rolling mills have been some- 
what less favourably situated, althoug! 
to be 





L raf say eee ee ae ee 
busy just now; ere is generally very little firmness 
noted, the tone all through being decidedly less steady than last 





which is | parties 


nd | Russell, to the Porcupine, 


quently felt. Prospects are far from good, except in the steg] 
and railway department, the State Railways having given out their 
requirements in rails for the next five years. which, amounts to 
between 200,000 and 250,000 q. per annum. Orders for 120 loco. 
motives have likewise been given out by the Austrian State Rail. 


wa, 
The Bulgarian iron business has been pretty strong lately, pe 

girders, and wire nails ee imported from Germany, 

merchant iron from Austria, while iron tubes came from France, 


Zine plates were almost exclusively imported from England, 
The iron business in Tarkey has been dall during the past week, 
only the smallest quantities of iron and steel having been imported, 


Po! 
he French iron trade is in a somewhat irregular condition. On 


the whole, demand has been rather more lively this week than last, 
but that is not saying much, because pine ed ao few weeks 
only a very moderate business has been put in the various 
departments. Quotations have remained pretty much the same as 
before. Tenders have recently been invited for the supply of 
care tons steel rails and sleepers for the railway line Lang-Ton in 

‘onkin. 

Favourable accounts are given regarding the employment on 
the Belgian iron market, whereas the ition of prices is such 
as to cause general and most justified complaints. There is 
no of special interest to be noted concerning the different 
branches of the Belgian iron ind 3; the ering depart. 
ment is going to be busily occupied for some @ to come, the 
Com Couillet having received an order for five locomotives 
for the foe Railways, while the Company Nicaise and Delcove 
has been granted an order for 331 wagons for the Tara-Simplon 
Railway. Foreign competition increases in all departments of the 
Belgian iron trade, and this accounts for the general want of con- 
fidence among buyers, as well as for the tendency to under-quote, 
which seems to increase from week to week. In the Charleroi 
district a slightly better tone has been felt just lately, owing to 


some fairly orders for bars that have been booked for im- 
mediate delivery. Plates have been in ee satisfactory 
rices obtainable leave much to be desired. 


demand, but the 
The Rhenish- Westphalian Gazette gives the figures of the Belgian 
coal trade during the nine months of the present year, accord- 
ing to which increase in import of coal amounted to i. per 
cent., or 155,000 t.; 70,000 t. falling to Germany; 30,000t. to 
England, and 65,000 t. to France. Import in coke shows an 
increase of 10,000 t., of which 9000 t. fall to Germany. Belgian 
export in coal does not appear to have appreciably altered against 
previous year. During the first three quarters of present year, 
156,000 t. coal were exported to Germany, the same as in the 
ear before ; in exports to France, on the other hand, a decrease 
noticeable, which is, however, made up for by a rise in the 
exports to the Low Countries, United States, and England, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New YorK, Praoecpe ~_, 

Tue iron industry is gaining strength even at a time when only 
a limited number of large transactions is being reported. Prices 
are firm for all furnace and mill products, and production is ex- 
ing. So far as is apparent there are no elements of weakness 
in the market, production for several weeks pretty well sold 
ahead. Foundry and forge irons have been in locks 
for winter brag or Bessemer has reached its highest point 
for the present. Billets are being bought this week for use during 
the first quarter of 1898. Should many more —— ers follow, a 
further advance in prices is not improbable. mills are busy, 
and large quantities of material are bought for delivery up into 
midwinter. for prompt shipment are scarce. The bulk of 
this year’s requirements of the larger consumers are covered, but 
there is a possibility of new interests coming in for their share, 
Car builders are one of theee. It depends on what decision is 
arrived at by oe ee - ments who a Pe matter 
under advisement. The impression is gaining gro an up- 
ward tendency in iron and steel prices is probable from this out, 
though it is not shared by all who are qualified to spe The 
iron markets in the Mississippi Valley are active in those Jines which 
furnish raw material to the agricultural interests. Southern pig 
iron makers have just made quotations on large lots of foundry for 
in the territory of which Chicago is the distributing centre. 
At St. Louis, store works, steel casting manufacturers makers 
of agricultural implements are very busy. Large orders for ship 
plates will be given out next week. @ money centres have 
abundant means to meet all demands of the commercial interests. 
There is a heavy production of anthracite and bituminous coal, 
and the production of coke both at Connellsville and in the 

mountain regions is increasing. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Owi1ne to want of tonnage steam coal is quiet ; prices same as 
last week, Easterly winds preventing arrivals of sailing veesels, 
house coal is quiet. Iron ore very firm. Steel and ironworks 
well off as regards orders, 

oal: Best steam, 93.; seconds, 8s. 94.; house coal, best, 11s,; 
dock screenings, 6s.; colliery small, 53. to 53. 3d.; smiths’ coal, 
6s. 6d. Patent fuel, 103. Pig iron: Scotch warrants, 45s, 7d.; 
hematite warrants, 42s, 3d., f.0.b, Camberland ; Middlesbrough, 
No. 3, 48s. 5d. prompt ; Middlesbrough hematite, 48s. 10d, Iron 
ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 13s, 6d. to 13s, 9d. Steel: 
Rails, heavy sections, £4 5s. to £4 7s. 6d.; light ditto, £5 5s, 
to £5 7s. 6d., f.0.b.; Bessemer steel tin-plate bars, £4 ; Siemens 
steel tin-plate bars, £4 23, 6d.; all delivered in the d C e 
Tin-plates: Bessemer steel, coke, 9s, 9d.; Siemens, coke finish, 10s. 
Pitwood, 16s. London Exchange Telegram: Copper, £47 1b5s,; 
Straits tin, £62 3s. 9d. Freighte: Very firm. 


THE 








CATALOGUES. 


Pulsometer Engineering Com Ltd., London. Ice-making 
and refrigerating meashinery.—Tubete a nicely-arranged catalogue, 
the illustrations and typography being alike of the best quality. 

idge, Holborrow, —e Co., - Stroud. Dad 


Humpi 
es.— Revised illustra 
elphia. Illustrated catalogue of 


en; 
OHaabler and Co., C. H., Ph 
portable pneumatic tools.—These ingenious tools are here shown 


applied to a number of pu and the illustrations are 
uite up to the high American . Messrs, Chas, Neat and 
do,, London, are the English agents, 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: George E. 
Bench, to the Magicienne, Chief cers: William T. Wiggins,. 
to the Furious; and Albert E, Tompkins, to the Porpoise. 

: Richard H. Pearce, to the Magicienne ; and Charles S. 
Assistant engineers: Charles Dewhurst, 
to the Thrush; Francis J, Roskruge, tem 





, to the Circe ; 
Arthur W. Sutton, to the Porpoise; and Percy 0: Minhinnick, to 
the Vickery. Poctationnsy sadstens engiacse’ John A, Hadson, 
to the Magicienne, 
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THE PATENT JOURNAL. 
Condensed from “ The Perr gd Oficial Journal of 
Application for Le Letters Patent. 

* sony re mrt wg been “ communtoated” pa 


20th October, 1897. 
94,202. EAR some A. von Suchorzynski and M. 
ume. Cycte Cuan Drivina Wueet, 8, A. Wallis, 
uh ADvORTABLE Hawvie-sar, A. W. McMurdo, 
3,506. HARNESS Tack.e, W. J. Geary and F, Aymes, 
ey ORNAMENTING CyoLes, T. E. Weaver, Wolver- 
sn Fomx Jaw, H. H. Andrew and M. Swainston, 
siueee Invauase’ Furniturs, H. Stockton, Birming- 
24,209. Trowser Braces, J. T. Burman, St. Heliers, 
m4, Hap and Foor-prake, H. Anteboth, Ham- 
aa R. Douthwaite, 
onus. Mom, A. Lees and Co., Ltd., and J. W. Brook, 
24,213. eo for Bicycigs, R. Haviland, Birming- 
24,914. Beaninos, J. Porter!and A. Bates, Birming- 


24,215. “ Hooxs, J. Venables, B: 
4,216. Doon xs, W. H. oa =. Birming- 


ham. 
24,217. Propuction of Soap, J. Peacock, Londun. 
24,218. om ng Wass and Cocks, Ltd., and W. H. 
ks, 


24.219. Fuusnina Cyuinpers for WaTer-ciosets, D. 
Manches' 


Hurs 


24,220, ASSIMILATIVE “and Diorstive Biscuit, A. Hill, 


Germany. 
ManuracturE of Tings, 


24,221. IGESTIVE Mattrep Grouwp Oats, A. Hill, 
24,222. rend for Cuaryiess VeLocirepss, J. Schaschl, 
anchester. 

24,228. Draucut Preventors, W. Greenhalgh, Accring- 
“ut. A Baut-vatve Tap, A. D. Curling, Canter- 
oust latanen Arracument, W. J. H. Jones, Bir- 
oie Hotpers for Starr Rops, J. Gunning, Bourne- 
94,297. Liquip Ratsino Apparatus, T. Christie, Glas- 
24°928, VenicLe Wuexis and Tires, R. H. Southall, 
4, — Pitz Currsr, J. C. Brown, Holywood, Co. 
yg es ye 
(zh, Inbusnoen Suezets, G. Summacher, Man- 
%, sread ae we Bearino Manvuracrurg, T. Gibson, 
24,234. Exvetors, H. W. Houston, Belfast. 

24, 285, pee Wueet of Cycizs, E. B. Killen, 
4 po  Pakveerixo Ice Forminc, A. M. Hermann, 
24,237. Pirzs, 8. Oppenhetmer. —-+(G. Grandclement, 
Mohd ATTACHMENTS fer Haryess, J. A. McGintie, 
24, | ages and Tramcar Awninas, G. Newbery, 
24, = Freesipe Cricket, T. B. Hyslop, M. Craig, and 


y, London. 
24,241. Mawson, J.@. 8tidder, Croydon. 
4, (22, Mecmamicat Apvenrtisine Siens, J. C. Burton, 


—. Manuracrvre of O1ntment, M. Biancoli, 

non. 

24, fon Soamas on Rarway Trains, F. H. Addis, 
ma 


24,245. Brcycizs, G. Paterson, London. 
24, 6. Ma Means of Drivine VELOCIPEDES, G. Paterson, 


24,247, Tricy. G. Paterson, London. 
24,248. Fotpine Bicycies, G. Paterson, London. 
24, (0, Mortve Power for Vevocirepss, G. Paterson, 
24,250. Parent Arm Saart Cuimwgy, E. H. Knight, 
London. 
24,251, Sir - Garnerina Weicuts, M. Kotchever, 
London. 
24,252, Propucrion of Motive Powrr, H. Maxim, 
London. 
— SimvuLTANEousLyY Fastenine Doors, A. L. Stout, 
mdon. 
—_— Cootinc Barrets of Guys, L. E. Maiche, 
ndon. 
24,255. Curtina Pins for Hain, D. M. G. Morant, 
London. 

— Inrercertors for Cuanners, C. H. Sankey, 
24,257, Evectric Primary Batrerizs, F. O'C. Prince, 
London. ; 
1S Sees > SRA Gear, G. E. Rutter, 
24,259. Brosnes for Vetocipepgs, C. E. Flemming, 

London. 
24,260. Separatine Diamonps from Harta, G. Labram, 
London. 
24,261. Oprurators, Vickers, Sons, and Co., Ltd., A. 
- Dawson, and G. T. Buckham, ‘Lond on, 
24, 262, Exxcrric Firing APPARA’ — > Vickers, Sons, 
and Co., Ltd., A. T. Dawson, and . Buckham, 


24,268. Movinc Guys on SuHip-BoaRD, Vickers, Sons, 
Co., Ltd., A. T. Dawson, and G. T, Buckham, 


24,264. Fininc Mecuanism for Guns, Vickers, Sons, 
and Co, Ltd., A. T. Dawson, and G. T. Buckham, 


on. 
24,265. Fine Atarnm, G. D. Howard.—(7. F. Robinson, 


United States.) 
4 re Process for Drawina Tunes, P. E. Secrétan, 
2138 Ew A.Loy of ALuminium, P. E. Secrétan, 
vi 
— owine or Rearinc Macuines, W. Birtwistle, 
24,269, Poa Marlow, brat ogg 
24.270. Ga Gates for LEvEL Crossinas, T. G. Sharpe, 
24,271. Lamp Wrox, T. Gray, Glasgow. 
24, 272. Consrauction of Raneraspe, EDsTEADS, B. R. Peyton, 


don. 
24,273, ANIMATED PaotograPuy Fiuas, R. H. Edwards, 
mdon. 
m4 314. Hooxs for Fastenina Dresses, E. Swain, 
24,275, Bi or ProsEctiies, M. Tweedie, London. 


24,276, yo FILTERING foenen, R. O. W. Roberts, 
London. 

24,277, Mawuracturs of Pitre Fasrics, L. Streubel, 

24,278, Ceramic Panegxs for Decoration, G. L. Siever, 

24,279, Miux for Foop, D. H. and B. H. Arslanian, 

24,280. Steam Bowers, 8. Hart and E, Guitton, 





24,281. Caskets for Buriat Purposss, F. W. Knight, 
ion. 

24,282. A New Crosure for Borries, A. McLeod, 
a ndon 


ian 


4,284. Siourixe Apparatus for Guns, C. B. Simonds, 


24,285. Drittine Toots, H. H. Lake.—(M. Johnson, 
United States.) 
24,286. TurasHine Macuine, H. H, Lake.—{J. Borsiim, 


Norway.) 

24,287. OXYPHENYL - GuaNIDINES, J. C. Mewburn.— 
(Chemische Fabrik von Heydon Gesellschaft mit be- 
schrnikter Haftung, Germany.) 

24,288, Brackets for Cycromerers, W. C. Homan, 
London. 

24 289. Sprrroons, R. D. Sanders, London. 

24,290. Hanorna Lamp Manvractore, H. Winkler, 


mdon. 
1 291. A “New Parer Knire, C. and G. E. Asprey, 


9 AcetyLenge Gas, A. J. Boult.—{Z. Meneveauz, 

Trance. 

24,298. Inpicatrinc Mecuanism, H. H. Lake.—(F. W. 
G. Bruhn, Germany.) 

24,204, Mixine Size, A. 8. Bury and T. A. Brown, 
Burnley. 


REMovING Pyeumatic Tires, A. Dunhill, 


21st October, 1897. 
24, lg Gas Generator, J. B. and 8. H. Heal, Cosham, 


— Tires for Bicycixs, T. F. A. Ash, Gnosall, 


24,297. Parr Tors, R. H. Williams and R. G. Hook, 
Liskeard, Cornwall. 
24,298. A New Brake for Bicycuzs, J.\N. Strang, Glas- 


gow. 
24,299. CrysTaLuisine Pan for Sucar Goons, T. Maw, 
ndon., 
24,800. Governor, H. Kirby and H. J. Weintz, 
Huddersfield. 
24, = Propvuction of AceryLzene Gas, J. McConechy, 


24,302. Gesnenes for Saarts, J. Bradbury, M: 

24, 308. HANDLE-BAR Protector for Oras, 3 R. Cant, 
Glasgow. 

24,304. Game of Skit, J. W. M. Scott, Glasgo' 

24,805. InrLaTors, J. "Stradling, A. Hollanio and M. 
i. Palmer, Newbury. 

24,306. Printina Picrures, H. H. Light, jun., and J. 
A. Hoyle, Manchester. 

* oa ApJvusTaBLe Screw Keys, 8. Cook, Manchester. 

808. Treatine Licut Leatuer, J. Eaton, Stockport. 
230, —— Bocrz Carriage, J. W. Hartley, 


— 
24, a0. aces and Fives for Steam Borers, O. 
Meredith, Rock Ferry, Chester. 

24,311. Bock and CoRE MACHINE, E. Grice, Castle 
Gresley, near Burton-on-Trent. 

24,812. loon for Woop-workme, J. Forsythe and W. 
O. Stanley, Dublin. 

24,813. Grip-sLocks, J. C. Cadman and J. T. Minshall, 
Lo Stroke-on-Trent. 

24,314. Braxgs for Cyciss, E. B. Briggs, Newcastle- 
on. - 


Tyne. 
24, = a sy for Prawgs, J. R. Thomson, Ramsey, 
24,316. ll for Tunnisa Woop, &c., J. Tyson, 
248i7, Ooi for P Grass, B. Swind 
4,317. Composition for Po.isHine Guass, B. en, 
Sheffield. 


24,318. Harr Bausues, F. T. Green, Sheffield: 

24,319. Croix Supports, W. Ball, Sheffield. 

24,320. Door Cuecks, R. J. Bradford. 

24,821. Sxint Waist Banps, E. ge, Manchester. 

24. 322. Wrencues, W. J. Wilday, G. Howell, and W. 
Powell, Birmingham. 

24,823, Comntxep Om Can and Lamp, W. Wigfield, 


G 
24, Sl Aanvictat Nest Ecos, A. F. R. Dobbie, 
24,825. hema Morors, C. B Heath, 
5 = urgess, Kings 
24,326. OPHTHALMIC Lenses, H. Porter and G. H. 
Camp Hill Grange, near N’ 


ell, uneaton. 
24,827. Marxine Toots, J. H. Wood, North Shields. 
24,828. Burwers for Incanpescent Gas Licutine, J. 


Wilson, i 
24,829. Parts of Cyciz, &c., Warers, G. Temple, Bir- 
mingham. 


24,880. Friction Putieys for TRaNsMITTING Power, J. 
E. Lawrence, Poole. 
24,381. Securninc Lapres’ Hats to the Heaps, H. W. 
er, Liverpool. 
24,332. Storinc Power in Cycizs, &c., G. D. Wood, 
Wolverhampton. 
24,833. _— Rops in Sockets, 0. Pyatt, Wolver- 


24,384. Becume for CieaninG Bicyore Cuarns, M. J. 
ehemias, Ham 

24, “sae UNPUNCTURABLE Trre for Bicycies, R. Tonge, 

m, near Manches' 

24, 336. Wave Morors, W. McDonald, Lon 

24, ~g Printine Ay ag meg Brae ween wv ” Pickup, 
W. Knowles, and J. Berry, M 

24, 338, CARRIAGE a 3 pie Ga. Driffield, Burnley. 

24, 389. KNIFE-BOARDS, ry chester. 

24, 340. ELastic TinEs, ¢ A. Vérel, Glasgow. 

24,841. Bicyciz, G. A. Scott, Manchester. 

24,342. Fittration of Water, &c., A. J. ‘and P. A. G. 

Bell, Manchester. 

24,848. Rerricerator, B. R. Phillipson, Dublin. 

24, 344. Recerrr Booxs, J. D. D. Mortimer, Newport. 

24, 845. tet Love Trinxet,” J. L. Aveline, Amberley, 

near Strou 
24,346. Game, J. P. Britton, London. 
24,347. InpicaTING Deprx of WATER in Rivers, J. 


oneih Bae Bo RE. D. Till, Eynsford, Ken 
ACKING XES, 


24,849. ae Gear of VELocripspss, C. 


24, ee ‘Wonow CigaNEeR, M. A. Wycherley, Whit- 
ure! lop. 
24,351. Support for Bicycoies, W. M. White, London. 
24, 352. Macurves for CLEANING CELLULOSE, C. Wandel, 
London. 
24,358. Boot-Lace vagnam, 5. ee xeter. 
‘ wford wm L. C. Craw- 
jord, India, 


24,855. MupevarD Briness for Bicycxss, C. R. Hall, 
jun., Birmingham. 

24,356. Lirg-savina Device, 8. Davey, Leyton, Essex. 

24,857. Drivine BicyciEs, ieee Birmingham. 

24.358. SUGAR Conrections, G. 8. and W. K. Baker, 


24,859. Cummnevs for Gas Burners, A. E. Collett, 
London. 


Det 
24,360. AceTyLensz Lamps, T. be ag London. 
24,861. Portasie Sxat, J. Rhodes, Lon — 

24, 362. maa of Vessets at Piers, R. G. Taitt, 
ho _ Ca.cutators, G, Sandeman and G. 


“oe fF Pusumane Tires for Cycrzs, A. Black, 

24,365. frome Macuinzs, J. Arbes, London. 

24,866. Gor Ciuss, E. 8. Spencer, London. 

24, 367. LuacacE Lasets, A. B. London. 

24,368. Cops Teircrapay, G. F. phoee and ©. A. 
Und , London. 

21.300 Fastener for Wixpows, R. OC. Chichester, 


London. 


24,370. Susvamne TOGETHER Pieces of MaTeriat, R. C. 
Chichester, London. 

24,371. Crearine the Barrets of Krys, M. Winn, 
London. 

24,372. Foorpat. Boots, W. E. Cooke, London. 

24,878. Gas Taps, B. O. Taylor, London. 

34, a Fasteners for *.* R. W. 0) London. 
875. KEEPERS, W. olling, 

— MANUFACTURE of Brooms, J. B. Meeson, 





esses Rest for Writinc Purposes, G. L. Hollamby, 


on. 
24,878. Horsssnogs, A. Julliard, London. 
24,379. a Trnes to Wueers, F. Morane, jun., 


“ee , Venicizs, J. Ryder, W. Clarke, and 

W. Savage, London. 

=.= Treatise Woopen Svurraces, H. Buyten, 

24,382. Generation of Currents, F. Tischendérfer, 
London. 

1g, - gf SUGAR-MAKING APPARATUS, H. Machin.—{Z. A. 

x, Ri 

aan Har ck, D. Mannington, Bexley Heath, 

24,985." Warzrrroorina of CarTripcss, G. Beneké, 

4,886. Tare for Casxs, G. J. Chambera.and A. Basden, 

24,887. Counwrzractine Visration, A. A. Fitirscheim, 
London. 


24,888, Warer Cisterns, G. Tracy, London. 
24,889. VeLocipepe Driving Grar, H. A. Kellaway, 


14,800. Bicvoux Frame Construction, J. H. Coatman, 
on. 
24,891. CycLe Hanpies, 0. W. and E. A. Bluemel, 
London. 
a Cycite Hanpies, O. W. and E. A. Bluemel, 
24,398. Covers for Liquip Recerpracies, A. Naldrett, 
on. 
mtr Srinnine and Drawine Rouuers, A. H. Briggs, 
“> 
24ao0. Bree for Dreymnc Purposss, A. G. Enock, 
ear. ——.. for Sixx Tureap, J. Gilman, Man- 
chester. 
ee and Heaters, J. E. Slack, Man- 
24,899. Vemiour Wuert Huss, R. W. McCulloch, Bir- 
am. 
24,400. Dritt Cuvucks, C. D. oe aga 
24,401. Trucks, E. C. Atwood, Lond: 
24,402. Bicycie SCREW-ACTIONED Tune, R. 8. Rutt, 


24,408. Trusses, 8. Ide, London. 
— Pyevumatic Tire Inriator, A. 8. Simpson, 


— for Dryinc Gray, W. Rowlandson, 


don. 
24,405. Cantzs, W. H. Nichols and W. T. Henley’s 
Tel Works 4 3 Ltd., London. 
24,406. Door Locks, R. Holbrook and J. W. Berry, 


24,407. A Cooter for Syrup, J. R. van Derveer, 
London. 

24 408. Syrup Beatine Macuine, J. R. van Derveer, 
London. 

— Dup.icator SHeet Hoipers, J. and F. Ellam, 

24,410. Cotourntnc Martrers, C. D. Abel. pA 

‘Actien-Gesellschatt fiir Anilin Fabrication, y-) 

24,411. Cuam, M. Ruckdeschel and A. OTocket 
London. 

24,412. WeicHinc Apparatus, J. A. Stikig and O. 

on. 

24.418. Presses for Movutpinc, H. Friederichs, 
“London. : 
ee for Me.tine Meats, H. W. Hollis, 

24,415. Spmir Levers, A. and K. Volswinkler, 

24,416. Crouz Sappies, A. Hollands and J. Stradling, 
London. 

24,417. Recorpinc Instruments, J. H. Barker, 
London. 

24,418. Venice Sprinc Wueeis, J. A. W. O'N. Tor- 

24,419. TRANSMITTING INSTRUMENT, G. Draper and W. 
Gaye, London. 

24,420. Backinc PuorocraPuic Fiias, B. J. Edwards, 
London. 
421. TransmiTtine Enercy, H. H. Lake.—(N. Te sla 


24, 
United States. 
24,422. Boots, J. F. Warner, London. 


24,423. Hearixe Buitpixes, H. H. Lake.—(H. Piron, 


m.) 
24,424. ‘Seoves and Frrepiaces, R. C. a London. 
24,425. oe of Bicycizs, F. N. Mackay, 


24,426. ‘Weisewe Merats, W. L. Wise.—(J. W. Comley, 
United States.) 
ag, ~~ reece Corn, E. Stephens, Totnes, 


24,428. Rar StRaiGHTENER, F. A. Taylor, Workington, 
Cumberland. 

22,429. DismnrecraTinG Macuine, G. H. Pond, Youngs- 
town, Ohio, U.S.A. 


22nd October, 1897. 
24,430. SHARPENING Stong, C. E. Masterman, North- 
we Middlesex. 
24,481. Keys, F. Burt, Southam: 
24,482. Water Recuuaror, J. 


Bury. 
—— Tires for VeLocirepes, L. Nicholas, Waterloo, 


ason and F. Rixon, 


cs, 
24,484, ExpanpinG Pirz Joints, W. H. Turner, Bourne- 
mou' 
2 at Propuction of Hyprocen Gas, H. A. Kent, 
on. 
24,436. SHop Ovrsipe Sunsuinp, L. G. Broel, Harro- 


gate. 
24,487. Saws, J. W. Simpson, London. 
24,488. Puriryine and Cianiryine O11s, W. J. Engle- 


e, London. 
24.489. BASKET Corrim, A. H. Hunt, Seacombe, Ches- 
Harness, W. Pinder and D. Waterhouse, 
*Tnittlele: Woods near Chor ley, Lancs. 
om | a4 a Eecrric Swircues, H. Nunns and E. Sykes, 


24,442. Brakes, J. T. Howell, Halifax. 
24,448. Brake Work of Cycrzs, W. B. Turner, Bir- 


ming! 
—_ APPLIANCES for SAVING Lirz, 0. Baswitz, 
on. 
445. VEHICLE WHEEL, O. J. Meacock and H. Penn, 
—_— — Generator, J. B. and 8. H. Heal, Cosham, 
ants. 
24,447, oe a Pessariss, A. W. Gerrard, Chert- 
sey, 
24,448, Contxantox Rue for PaperHancers, G. W. 
24,449, Wisun-cisee SEAT, T. and R. McArd, Man- 
24, 450. Acoustic Puonezs for Bonnets, &c., C. Kahn, 
n. 
24,451. Sirtina Satr over EaTaB.ss, J. Pearson, Bir- 
24,452. SoLrTasnes and Curr Burrons, T. Morton, Bir- 
24,458. UpHOLSTERERS MetTatiic WEBBING, R. White- 
ead, Sheffield. 
24,454. REVOLVING Harr Brusues, W. H. Lonnen, Man- 
24,455. Cases for Cyrcouists, E. L. : ea London. 
24,456. Gas Gavegs, H. Hollis. 
24,457, Preumatic Tires, J. Gilleeyte an and R. B. Kinni- 
h, Falkirk. 


24,458. SMoKING Prrzs, J. ag, 
24,459. Armours for Preumatic RES, Faas and P. 


, Glasgow. 
24,460. CRANES, B. Johnson, Keighley. 
24,461. ADJUSTABLE MovemENT in SrTanpaRD WING 
pa i on ag Hough, sen., and J. Hough, jun., Bir- 


24,462, Sewixo Macaing, W. H. Inslee.—({Zhe Singer 


24,464. Tri-compounD Enaines, W. Esplen.—(4. Thom- 
son, United States, 

24,465. Tings, P. R. Deeming and W. H. Franklin, 
Coventry. 

“ee Lotion for Cuisiamns, &., C. P. Shaw, 

a Tae Lapies’ Croiz Sappuza, H. 8. L. Stein, 

“ee Scovgine Hanxs of Yarn, G. Ormondroyd, 

24,469. Manuracture of Pircu Cuarns, H Renold, 
Man chester. 


24,470. Joist Boxes for Exzcrric Canies, J. Shipp 
and _ Telegraph Manufacturing Company, War- 
24, 74 


“ Bicvoux Szat Posts, B. W. Ravenal, Man- 

¢. 

24,472. eens and Cotiak Srups, C. J. Edwards, Bir- 
mingham. 

24,478. Cycte Joints, W. C. Player and J. Pearson, 

24,474. Connectinc Props to Ginpers in Moves, W 
Mullineax, 

24, ae =! edly of Hat Pins, 8. C. Vittery, Brixham, 

24a nas. Thornhill, Castle Bellingham, Ire- 

24, arr, Fire-Licuters, M. R. and W. OC, Latham, 

24,478. TrREs, A. Edison, London. 

24,479. GARDEN SzatTs, AA. Tyler, W. March, and H. 

Penn, London. 

24,480. Meat Preparations, T. and A. H. Dence, 

mdon. 
24,481. Lirts, Exrevators, or Horsts, E. Brasier 
ndon. 

24, enon Macuinery for Frosisnine Suarts, 8. Milne 

ee. Twisrixa Macuivery, J. Fraser and R. Murray, 

24, vr ( Toots, P. Vi , jun., Brussels, 

24, 485. WORK-BOXES, iH russels. 

24, — TRACING fy for TarLors’ Patrerns, R 


24, ar. cor Caneune Macurves, G. Couzinié, Brussels. 

24,488. AcETYLENE Gas Generators, R. Schlatter, 
Brussels. 

24,489. Boys’ Coats, C. London. 

24,490. AnweaLina of MeraL Sueersa, 8S. H. Byass, 
London. 

ha: ee Suoortmne, A. N. Tucker and J. A. 


> on. 
= Hosrery and Kwirrep Fasrics, G. Padmore, 


n., London. 
24,408) Macmasu for TransmirTinc Power, N. Roe, 
24,494. Motor Venicuzs, H. J. La 
24,495. Fountain or RESERVOIR 
London. 
24,496. 
London. 
24,497. DRAWING Tuses, A. L. Bayley and J. Evans, 
jun., Birmingham. 
24.498. Manvracture of Taper Tunes, A. L. Bayley, 
—_ Mawnoractoure of Funzrar Surovups, W. Smith, 


Cumneys, W. oe London. 
Macuines, L. Worthington and J. 


24,502. recor for Rirtz Practice, J. T. Spencer, 

mdon. 

24,508. ARTIFICIAL Fiowers, J. Schreyer and 8. 
Hirschfeld, London. 

24,504. Pamnrs, A. Stoop, London. 

24,505. Dryine Cama Cray, A. C. Tulloch, London. 

2 


wson, London. 
iz Paws, @. H. E. Cooke, 
Exzcrric Generators, V. and V. Lorenc, 


24,500. 
24,501. —— 


Borter for Hot-waTer Heatinxa, F. B. Scott, 


. Boor Srups, M. P: London. 
ry be. Pornt Prorscror for Dress Povs, A. W. M. 
Keen, London. 
24,511. BorrLE-cLosine eg po embew London. 
24,512. Sounpinc Boarps of ororTss, L. Simon, 


24,518. Bexsr Saucers, C. Ktthn and W. Siemon, 
—— Prrcu Borers, A. H. Rigmaiden and W. Hill, 


24,515. Puriryinc Satine Soivutions, CO. C. Moore, 
Liverpool. 
24,516. Sere of Oycitz Pepats, T. Bourne, 


24,517. — Mvupevarp Brivez for Crcxes, 
| i hg Breminger and White and Pike, Ltd., 
— = Exciupine Arm from Borrtizs, A. Dunhill, 


24,519. OverHEaD Lives of Execrric Ratways, P. 
Dawson, London. 

24,520. OverHEAD Lines of Exectric Rarmways, P. 
Dawson, London. 

— for OveRHEAD Conpuctors, P. Dawson, 

24,522. OverHEaD Lives of Exxecrric Tramways, P. 
Dawson, don, 

24, = Sienattine on Rarways, R. H. Bridie, 


24,524. ‘Masursorvas of Bay Sart, A. MacNab.—(W. 
ys Willock, India.) 

24,525. MANUFACTURE of PorasH Satts, O. Imray.— 
(W. T. Gibbs, Canada. 

— TREATMENT of ZrNc Orgs, O. Imray.—{W. 7. 


Gibbs, Ca: 

24,527. Buack D1sazo-coLourine Matrers, C. D. Abel. 
“(The Actien Geselischoft fiir Anilin Fabrikation, 
Germany.) 

24, | a Therese Friax and Hemp, C. Wetherwax, 


24,529. Recrprocatinc Encives, I. M. House and C. 
Tingey, London. 
24, Peet Automatic Arr Pumps, J. H. K. McCollum, 


24,531. Propvore Prints, I. Landauer, London. 

24,582. Arrostats, C. Danilevsky, London. 

24,588. CoLourrye Yarns, C. L. Horack, London. 

wits, La —— Bicycies in Ramway Vans, E. W. 
4288 PaoDoctioN of SuPERHEATED Steam, B. Greve, 


28rd October, 1897. 


24,586. nn oh pe T. Sutcliffe and J. E. Shackle- 
a 
587. DisrrrpuToR for AGRICULTURAL Purposes, T. 
it, Northampton. 
24, 588. LOCKING Arracument, A. Patterson and 8. 
Morris, Sunderland. 
es. Maxinc Puorocraras Stanp Ovr in Bas 
zr, W. H. Prestwich 
24,540, ‘Laces, H.R. Greening, Horton, near North- 


ion a 7 Gratz, M. R. Grainger, 
Oswaldtwistle, Lan 
— Braces for Croum, &c., B. W. Ashwell, Man- 


ester. 
24, as Brakes for VeLocirepes, B. W. Ashwell, Man- 
24,544. MAnvracture of Starr-rops, W. J. Evans, Bir- 
iste D F. H. Sh se 
24,545" RAWING-PINS, . H. Shaw, , 
24, ot Lee-ralts of SHIPS, Ww. L. B. Bir- 


24, 347° PNEUMATIC Tirzs, G. Stowe, Birmingham. 

24, 548. Spanners of Bicycuss, J. W. Smallman, Camp 
Hill, Grange, near Nuneaton. 

24,549. Lamp Wick ApsustsR, C. F. Monk, ton. 

24,550. Sueppinc Mecuanism of Looms, CO. Hudson, 





y, United States.) 
Dour Sxart, :§ Beedham, 





24,551.  Onns Frame, H. J. Grice, Acocks Green, near 
Birmingham. 
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24,552. Mup-cuarp for VeLocipgepss, L. ©. Clampett, 
Manchester. 
24,558. Hem-stirca Sewine Macutves, G. Baum, Man- 


chester. 

24,554. ConTROLLING a Sgriss of Ciocks, J. B.C. Lord 
aud H. Manchester. 

24,555. Brusues, R. G. Hunter, Southampton. 

24,556. Tires for CycuEs, J. R. Swift, Great Staughton, 
near St. Neots. 

24,557. Crescent Puncture-PRoor Tire, G. F. Burman, 
St. Heliers, Jersey. 

24,558. Ratmway Brakes, J. Hardy, Newcastle-on- 


ne. 

24,559. Lasts, H. Moore, London. 

24 560. Wririnc Paper, F. Cox, F. Kornacher, and M. 
Brumn, @ Ww. 

24,561. Comprya Revotvine Fiats and Dorrsrs of 
Carpine Enoines, W. Senior and G. A. Kennedy, 
Manchester. 

24,562. Fixtne Carp CuoTuine, W. Senior and G. A. 
Kennedy, Manchester. 

—_ PortTaBuE Stanp, H. Sampson and G. Edwards, 


‘orquay. 

24,564. SuseeNDER and Srirrener for ALMANacs, W. 
Wallace, London. 

24,565. Preservine Leaves, D. and W. J. Buchanan, 
Glasgow. 

24,566. Mart Carts, W. 8. Dove, Glasgow. 

24 567. Dress Fasrics, W. Armstrong and Son, Ltd., 
and D. Morrison, Glasgow. 

24,568. Ksrrrinc Macutnes, H. Wildt.—( The Providence 
Knitting Machine Company. United States. 

24,569. SasH Fasteners, J. H. M. Hobley, London. 

24,570. Boot Laciac, E. H. Woodman, Hemel Hemp- 
8 


24 571. Auromatic Music Turner, E. H. Woodman, 
Hemel Hempstead. Herts. 

24,572. Botts, J. Robinson, Birmingham. 

24,578. Wests of Crcizs, W. J. Frame, Glasgow. 


24,574. Day and Nicut Apvertisine, R. E. Saunders, 


on. 

24,575. Seat used in Propgsiuine Venicuzs, C. J. Hall, 

Manchester. 

24.576. ARRANGEMENTS for FisH-PLaTss, S. F. Goodson, 
London. 

77. RetTarnrinc Movustacues in Position, J. H. 
Miall, London. 

24,578. Bicycte Geartne, D. L. Harshner, London. 

24,579. PraesERVING WaTER , J. K. Hudson 
and E. C. Nichols, London. 

24,580. Rowxocks, A. Smith, London. 

24,581. TusuLar Bepsreaps, T. J. Perry, London. 

24,582. Bicyctr Bearinas, W. J. Lowe, London. 

—e. Device for Sash Winpows, D. P. Bleasby, 

mdon. 

24,584. Crane Trays, R. W. Goldsbrough, London. 

24,585. Game, A. H. West, Liverpool. 

24,586. Prsumatic Pumps, J. Strémel, Liverpool. 

24,587. Propucinc ARTIsTIC PRINTING SURFACES, C. 
—) London. 

24,588. SypHon CisTerNs, W. H. Witham and F. W. 
Batchelar, London. 

24,589. Macurives for SHzaRrinc Woor, F. Burgon, 


mdon. 
—, Batioons and Cars, W., A., and D. Doig, 


on. 

24,591. Ceitts, A. Heil, London. 

24,592. Basy IncuBators, C. van Aubel, London. 
24,593 Ciariryinc Sugary Propvucts, D. Loiseau. 


London. 
24,594. Brakes, H. Harvey, London. 
24,595. PorTaBLe BicycLe Stanp, F. H. Addis, 


mdon. 

24,596 Sewine Macutne ATTACHMENT, H. Birkbeck.— 
(W. D. Elgar, United States.) 

24,597. Spzep Gearie, M. 8. Smith and H. W. T. 
Roberts, London. 

24598 Psorograpmic Cameras, A. L. Adams, 
London. 

24,599. Pompiso Warer, E. Edwards.(F. Peiker, 


Germany. 
— Geanine for Crcie Prope.une, C. Wenigmann, 
mdon. 
24,601. CycLe Jornts, W. T. Fisher and W. Radford, 
London. 
24,602. Prorectinc Manties, G. Mahuke and C. Kraft, 
ndon. 
24,608. FLuip-suprLrine Apparatus, H. N. Prentice, 
mdon. 
— Water Waste Preventers, J. H. Harris, 


mdon. 

24 605. Securine Butrons to GARMENTS, W. A. Mason, 
London. 

24 606. CLEaNsinc Compositions, H. H. Lake.—{F. L. 
Ball, Belgium.) 

24,607. Fire, H. H. Lake.—(Beller’s Regestrator Com- 
pany, Germany.) 

24,608. Fires, A. Labonde. London. 

24,609. ARTIFICIAL Stone Propuction, L. Brockmann, 
London. 

ms em SELF-INFLATING Pyevumartic Trg, O. Hellstern, 

mdon. 
24,611. CHarcine Inctinep Gas Retorts, A. Cose, 


mdon. 

24,612. SIGNALLING Apparatus, R. R. Harper and J. C. 
Ga London. 

24,613. Compounp, H. Tzschucke, London. 

24,614. Toot Hoipgrs, E. Beckstein, London. 


25th October, 1897. 
24,615. Remus, R. Willington, London. 
24,616. Typewriter, W. H. Wells, Newcastle-on-Tyne. 
24,617. WaTeR-cLosets, J. Dean, Middleton, Lancs. 
24,618. Tosacco Pirgs, F. Hicks, Bradford. 
24,619. Packiyes for Strurrinc Boxes, G. Cooper, 


eds. 
24,620. Vaporiser for Om Encives, C. F. Wilson, 


Aberdeen. 
24,621. Trouser Protector, W. T. Purvis, London. 
W. Clapham, 


24,622. Supptyrne Cop or [cep WaTER, 

21,628. Usoapive Live Stock, 8. Hart, Ashford, 
en’ 

24 624. Bexts, F. Butterfield, W. Renton, and J. Reffitt, 

Halifax. 

24,625. Ever Reapy, W. Fryars, Blackburn. 

ee, Tire, W. Bridie and W. McM. Thomson, 
uundee. 


24,627. Hyprosratic Bauancg, J. Graham, _-. 
24,628. Comarnep Latca and Bott for Door, W. Webb, 


Penarth. 
— Fittive Prevmatic Tires, &€., F. L. Ball, 

mdon. 
—_. A sp mmrrcacna of Spzep, T. B. Sharp, Bir- 


ng! 

24,631. Beverace, G. Gogny, London. 

24 632. Suurries, W. Sargentson and J. Gilbert, 
Manchester. 

get Corian, T. 8S. Owen ani H. H. Wagstaff, 


naon. 
24,634. “ Wricut” Lamp Licurer, T. G. Wright 
Bristol es, 


24,635. OrreR Boarps, E. Reilly and F. W. Fisher, 
Stockton-on-Tees. 

24,636. Composirion Furnace Doors, J. Hughes, 
Walsall. z 

—_— ComprnsaTion CLock PEenpuLum, P. Webster, 

ndon. 

24,638. BicycLe Supports, A. C. Smith, London. 

24,639. Box-makina Apparatos, C. and J. 8. Hudson, 
Stockton-on-Tees. 

24,640. TELEscoPE Frame, G. H. Tompkins, Gateshead- 


on-Tyne. 

24,641. ARTiFIcIAL TeerH, H. A. Wienand, Baden, 
Germany. 

24,642. Prgumatic Bicycie Tires, B. Hirsch, Baden, 
Germany. 

24,6438. Pocker Knives, M. M. Metzger, Baden, Ger- 
many. 


y. 
24,644. Dyzs, C. E. Gassmann, London. 
24,645. CycLe Brake, L. Bulcock and J. Leslie, 
y- 


24,646. SuncicaL InsrrumEeN, K. Hohmann, Berlin. 

24,647. Encrne, J. Eagles, Bury. 

24,648. Cuucks for Burra Macuings, T. E. Keavy, 
London. 

24,649.. Stoppers for AgraTep Water Borrzss, J. 
Martin, Liverpool. 

24,650.. Vetocipepz Carriace Lamps, F. Trouvé, 


ion. 
7 Powzr Enaineg, J. and W. P. Little, 


xeter, 

24,652. Heatinc Apparatus, E. K. Jones and T. N. 
Wilson, London. 

24,658. Harr-pin, F. Chaventré, London. 

24,654. Fiex'sLs SHoz for Crouse, W. Barber, 


mdon. 

24,655. Boot-Last, A. Favier, London. 

24,656. Cycte Drivine Gear, T. Moody, London. 

24.657. Vent Pec, W. O'Dell, London. 

24,658. Cycte Drivinc Mecuanisy, W. A. Cartwright, 
di 


London. 
24,659. Preventine Report of Guns, M. Bernstein, 
London. 
24,660. Wixpow Frames, E. B. Ridges, London. 
24,661. Suarr Bearinas, A. Bolzani, London. 
24,662. Propucine, &c., Motive Power, H. Maxim, 


mdon. 
24,663. CompressED Gas VessELts, A. Sweetser, 


ndon. 

24 664. Loom Picker. C. T. Walker, London. 

24,665. ANopEs, H. Wiggin and Co., Ltd., and G. A. 
Boeddicker, London. 

24,666. Manuracture of Tins and Cans, T. Marriott, 

London. 

667. GotFr Batt, P. Fernie, J. McHardy, and D. 8. 

Fro , London. 

24,668. Cycte Racine Macuine, G. J. Bones and L. H. 
Hart, London. 

24,669. Hoss Supporter, R. P. A. Be’ , London. 

24 670. Fincer Writine App.iance, H. P. Williams, 
London. 

— Cycite West, G. and H. St. R. Rumbelow, 

mdon. 

24,672. Pyrorecunic Firinc Post, D. R. Lowe, 
London. 

24,673. Shower Batu, A. H. W. Wedler, London. 

24,674. Maxine Breap, H. L. Groom, Erith, Kent. 

, Hoxrper for Leap Pencits, C. R. Bosworth, 

mdon. 

24 676. Locatina Puncrurgs, A. J. Midwinter and R. 
H. H. Porter, London. 

24.677. Manvuracture of Tin Puarzs, W. Morris, 
London. 

24 678. Guarp for Tramway Cars, W. Bonnet, jun., 
London. 

24,679. BuBBLE-BLOw1ING Toy, W. R. Wynne, London. 

24,680. MaTeriat for Garments, E. W. enberg. 
—(B. Frankenberg, Germany.) 

24,681. Bicycie W. P. Thompson.—(A. L. 
Moore, United States.) 

24.682. Box, W. P. Thompson.—(W. B. Thomson, 
United States ) 

24 683. Cycie Drivine Gear, G. Hess, Liverpool. 

24,684. CLEANING States, W. E. Gilbert and G. H. 
Blackburn, Manchester. 

24,685. InrLaTinae Pagumatic Cuampers, OC. Parker, 
Manchester. 

24,686. Prorectine Tires from Puncture, J. P. O'Neill, 
London. 

24,687. PLoveus, C. Groves, Birmingham. 

24,688. Device for BaLL-GRINDING Macuines, H. 
Meltzer, London. 

24,689. Mecuanism for Carpino Enornes, L. A. Porritt 
and J. Jackson, Manchester. 

24,690. Bott for Fastenrinc Doors, &c., T. Drew, 
London. 

24,691. PowER-TRANSMITIING Macuine, E. His2l, T. 
Neubert, and G. Richter, London. 

24,692. FLoorciotu, E. Springborn, Leyton. 

24,693. Footpatis, R. Robinson, London. 

24 694. Prorector, J. W. Hesp, F. Templer, and 
W. C. Hoorer, London. 

24,695. Cuecx ‘I'1LL, P. C. Preston, London. 

24,696. TREaTMENT of SvuLPHipe Ores, B. Mohr, 


24 


London. 

24,697. Two-sipep Woven Fasrics, A. Butschowitz, 
London. 

—_— Apparatus for Sortrnc Ores, M. Deville, 


on. 
24,699. Evecrric Bet, C. McCann, London. 

24,700. SxL¥-cLosinc Tap, 8. A. Parkes, London. 
ee Mottipiyinc Gear for Cycizs, P. Fleuren, 


on. 

24,702. PReseRviING ParnTep Canvases, A. Kreitmayr, 
mdon. 

24,708. REFRIGERATING Box, G. Price, London. 

24,704. Propucinc Canarine, A. H. Goldberg, W. 

Siepermann, and H. Flemming, London. 

24,705. Crcte ALarM Device, A. Baldwin, London. 

24,706. Vatves, 8. N. E. Lindstrém, London. 

24,707. Propucrion of AcETyYLene Gas, C. Guy, 


Lovdon. 
24,708. Cycie Brake, A. P. Morrow and H. H. Fulton, 
on. 


mdon. 
24,709. AFRIAL Rartways, M. A. de Palacio, London. 
24,710. Cycie Rest, J. Brown, London. 

24,711. Bortnc Brusnpoarps, &c., G. A. Gussminn, 


London. 
24,712. Motor Apparatus, P. E. Doolittle.—(W. J. &till 
and T. Bengough, Canada.) 
24,713. Matrices, The Linotype Co., Ltd, and E. L. 
Booty, London. 
24714. Apparatus for Novet Game, F. H. Parrott, 
London. 


26th October, 1897. 


24,715. Cycite Lamp, P. H. Emanuel, Southsea. 

24,716. Fixinc UrnutcH Hawpuzs, F. J. and W. L. 

Bullows and J. T. Cowell, Walsall. 

24,717. Corn Sock, J. H. Browning. London. 

24,718. Securtse Bep Coverine, 8. Skerritt; Sheffield. 

24,719. Driving Gear for Cycizs, R. Williams, 

Liverpool. 

24,720. Brusn for Spray Propvucine, W. G. Gass, 
Bolto 


mn. 

24,721. Tension Devices, R. Challands, F. W. Pare, J. H. 

Smith, and The Maximum Knitting Machine Co., 

Ltd., Nottingham. 

24,722. InpicaTiInc Densrry of Water, H. Brewer, 
Cardiff. 


24,723. Pyevmatic ELECTRIC System, W. G. Kidd, 
Leith, N.B. 


, N.B. 
24 724. Trres, J. Adair, Bristol. 

24,725. Gear Case for VeLocipepes, J. G. Grose, F. 
Smith, and The Grose Gear Case, Ltd., Coventry. 
24,726. WarTerPRoor Garments, C. Schirp, Man- 


ester. 
24,727. Porst Protectors for Penciis, C. Schmidt, 
Manchester. 


an 4 
24,728. StowinG Bicycies, G. Mai:, Dundee. 

24,729. Decoration of Cuina, The Chromo-Transfer 
Company, Limited, and H. Wallace, Manchester. 
+. TuRBInE Meat-mincina Knives, J. Dawson, 


c 
ee Cuain. Drivinc Gear, P. M. Staunton, 


a 
24,782. 

Dubli 
24,733. Hanpie Rest, J. Hastie and H. Morris, 
Doncaster. 

24,734. Sock, P. Counibam, London. 

24,735. Gzar Cases for VeLocirepes, F. H. Nies, 
W. Dunn, and T. H. Dibbins, Wolverham 
— Mera Tune Manvracturg, D. Smi' 


ampton. 
24,737. Tap, J. Goulson, Liverpool. 
24,788. Yarn CLEANERS, J. Whittle, Manchester. 
24,789. FRICTION-DRIVING MecHanNisM, H. Ratcliffe, 
Manchester. 
24,740. *  ~ aptamer Appuiance, A. Williams, 


Manc ° 
24,741. Cuars Movutp, J. Thom and H. P. Anderson, 
London. : 


Wueets for Cycies, W. and A. Haughton, 
n 


Wolver- 








24,742. New Propvucr, W. Krische and A. Spitteler, 
PR =. Wartcn Bow, H. Berger, Sunder- 
24,744. Cask Tivrers, W. Kirk and H. Yardley, 
ochin Bees and Heexs of Boots and Sxoss, R. Poore, 
24 746. onsaw Srup Manvuracture, R. Poore, 


don. 
24,747. Bicycies, T. Rowland, Burnley. 
24,748. Securinc TaRPAuLins, J. W. Scott, Newcastle- 


on-Tyne. 
= Pyeumatic Trres for Cycues, A. Haste, Brad- 
O 
24,750. Trprpinc Wacons, T. Turner, Stamford, Lincoln- 
24,751. AnrmaL Traps, A. D. N. Rous and B. Draper, 
gd a 
24,752. VeLocirepe Fotpina Cranxs, J. B. A. Légé, 
on. 
Daracuan.e Cup, T., A., and A. Reeves, Bir- 


Lond 

24,758. 

m™: am. 

24,754. Merers, G. Hookham, London. 

= Ferp Bacs for Horses, H. M. Brown, 


lasgow. 
24,756. BorLer-cLeansine Apparatus, 8. R. Udell and 
H Boehmer, Glasgow. 
24,757. Ranogs, C. Mills, Glasgow. 
24,758. Driver's Hanp Protector, E. Riddell, Bir- 


mingham. 

24,759. Curmngys for Gas Burners, C. P. Horton, 
Birmingham. 

24,760. Supe Vatvg, C. Ranscn, Lonpon. 

— aaa Borrie Stoppers, B. B. Friedenwald, 

ve: ‘ 

24,762. Composition, W. Akerman, Liverpool. 

24,768. Puorocrapuy, W. H. Fellows, Manchester. 

24,764. Devices for Transmittinc Motion, 8. W. 
Gillett.—(J. G. , jun., and H. 8. Searle, United 
States.) ‘ 

24,765. Wixpow Sas Fasteners, A. M. Ty‘er, 

Ww. 


24,766. Marx-kNor Ropes and Canizs, G. A. Corrsan, 


ow. 

24,767. AuToMaTIC ADveRTISING Devics, G. H. Chard, 
London. 

24,768. Sapp.es, J. T. Earp, Loudon. 

24,769. Encines, J. A. Groom and H. L. Symonds, 
London. 

ay te Dryinc Movu.ps for Castinc3, W. Littleton, 


ndon. 
24,771. Cycre Brakinc Megcuanism, G. Beekman, 


don. 

24,772. Natis, G. Goddu. Lonbon. 

24,773. Soar, E. Wilczynski, London. 

24,774. Tires. M. G. Lioyd, London. 

24775. Pepats of VeEvocipepes, G. 
London. 

24,776. Tires, R. R. Blandy, London. 

24,777. Roap-Beps, J. H. Nichol, London. 

24,778 Arr Compressor, F. M. Graham, London. 

24,779. Soap, G. H. Evans, London. 

24,780. Hooxs and Eves, B. F. Orewiler and J. Currie, 
London. 

24,781. TRANSFERRING Mareriats, 8. L. Kinsb uner, 
London. 

24,782. Lamps, Stephen, Smith, and Co., Ltd., and J. 
Stephens, jun., London. 

24,783. Bicck-stampine Apparatcs, J. C. Lawson, 


mdon. 

24,784. Cumeys for Gas Lamps, G. T. Galley, 
London. 

beg i ee Pomps, R. H. Leaand G. I. Francis, 


mdon. 

24,786. Giass Borries, J. Horne, London. 

24,787. Sautries, F. V. Mitchell, London. 

24788. Skyuicut Frames, B. R. G: mn, London. 

24789. Printine upon TetzcraPH Forms, E Rutter, 
London. 

24,790. CURTAIN -sUSPENDING Devices, J. Hobson, 
Sheffield. 

24,791. Pens, C. Ruats, London. 

24,792. Te.teGrapaic Transmitrer, &c., D. Lynch, 
London. 

24,793. Carnsonates, J. C. Mewburn.—(Chemische Fabrik 
von Heydon Gesellschoft mit beschitinker Hastung, 
Germany.) 

24 794. Stirrups, W. F. Hollister, London. 

— Key for Rattway Cuairs, A. Macintosh, 


Ww. 

24,796. SHavinc Brusu, J. V. Scott, Glasgow. 

24,797. Cyvcite Laxet, T. Shepherd, London. 

24,798. Grinpinc Mitts, J. Sleeman and 8. White, 
London. 

24,799. Automatic Prano Prayers, W. P. Thompson. 
—+(B. H. White, United States ) 

24,800. Perroteom Buayers, W. P. Thompson.—({4. 
G. Hovde, Norway.) 

24,801. PHorocraruic Devetorine Disn, E. Nollem- 
berg, London. 

24,802. Tureapinc Fish on Wire, E. Andersen, 


on. 
24,808. Preumatic Tires, F. Swadkine and A. Watson, 
jun., Birmingham. 

24,804. PicroriaL Stairs for Atsums, O. Hymmen, 
Liverpool. 

24,805. Screw Borers, R. Brass, Liverpool. 

24,806. MercHanpise Envetores, W. H. Beecher, 


Live 1. 

24,807. CLosina Pipes by Arr Pressure, N. Becker, 
— 

24,808. Lamp Ionirer, A. Moncur, London. 

24,809. MecuanicaL Borris Srorrers, J. Knowles, 


mdon. 

24,810. TreapLe MecuanisM, J. F. Wilkinson, London. 
24,811. Lastinc and Szwine Macurnes, H. H. Lake.— 
(N. and G. Goddu, United States.) 

24,812. Feep-waTer Fitters, H. H. Lake.—(G.H. Ward, 
United States.) 

24,813. Moron Roap VEHICLEs, 


Towneend, 


C. H. Barrows, 
London. 

24,814. Guttine Fisu, G. W. Stevenson and T. Leas, 
London. 

24,815. IncanpEescent Gas Mantizs, H. Ottenbruch, 
London. 

GeneRaTinG AcETYLENE Gas, G. Fiirbringer, 


on. 
24,817. Lusricators, J. Schwarz, London. 
— AmericaN Bituarp Tastes, G. Fleuter, 


on. 
24,819. Brusnes f.r Lame Grasses, W. R. Bibby, 
on. 
24,820. Casincs for Cyctz Gear, C. B. Holmes, 
London. 
as Rattway SienaL Apparatus, W. F. Renton, 
ms \e 
—. AvTO-LUMINOUs Composition, A. Syesoyeff and 


ndon. 
24,823. LETTER-BOXES, W. H. Sharpless, London. 
24,824. Hanpie-Bars of Cyoies, A. 8. Faulkner, 


London. 
24,825. EncaseED Rotter Maps, H. H. B. Marrian, 
24,606. BY F M F. Larigaldi 
4 YPHON Finuina Macuinery, F. e, 
London. 
24,827. Frxina InsuLators on Watis, H. Kéttgen, 
London. 


24,828. Biottinoe Pap, E. Dienz, London. 

24,829, CoIn-FREED Mecuanism for Merens, 8. Simp- 
son, London. 

—, CarriaceE Winpows, E. J. and V. W. Hill, 


London. 
24,831. PHorograrpuic Puiates, A. J. Boult.—(Z. 
Rimaitho, France.) 
24,882. Repucina Dirricutty of Vision Causep by 
Sun.icut, &c., W. A. and E. M. Rowe, London. 
ee. Sema Meters, J. Routin and OC. E. L. 


rown, London. 
24,884, Mera Batts, W. L. Wise.—(W. Hegenscheidt, 


ny. 
24,885. Paierino Late News on Rotary MacHines, 
W. Townshend, London. . 


—: 
24 886. Supptyine and WEIGHING Gray, §, Buxton, 


on. 
24,837. Vatve for Pyeumatic Tires, 0. J, Brown 
mdon. : 


24,288. S.xgve Srretcner, W. N. W. Gape, London, 

24,839. Brooms and Brusnzs, T. A. Blenkinsop, 
London. ‘ J 

24,840. Corron Rrexs, M. A. Blenkinsop, London, 

24 841. Constrocrion of SMOKING Pipgs, T, A, Blen. 
kinsop, London. 

24,842. Pweumatic Tires, T. G. Gatis, London, 

24,848. ConstrucTION of CLIPPING Macuines, 0, W, 
Pettit, London. 

24,844. Drivine Gear of Cycies, J. Hall, London, 

24,845. CigARETTE Papers, R. P. 8 an, London. 

24,846. CLeaners for Tosacco Pipes, J. KE. Clennett, 


ndon. 
24,847. Liresoat, L. and 8.8. Younghusband, London, 
24,848. Frreptaces, A P. Florence, London. 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Gazette, 


583,993, Process or AND MEANS FoR DisinteoRating 
vaRTz, A. Gutensohn, London, England.—Filed 
July 29th, 1896. 

Claim.—(1) A process for the cracking and rendering 
friable of quartz ore without deterioration of the con. 
tained gold for after amalgamation, consisting in 
heating the ore as to its upper portion to dull-red 
heat by reducing or hedecaeeinel products of com. 
bustion, and as to its lower portion to white heat by 
radiant heat alone without contact with air, products 
of combustion or free hydrogen; chilling the ore 
repeatedly in situ and finally dropping the finely. 
divided pieces of ore when white hot into cold water, 
substantially #s described. (2) An apparatus for 





the disintegration of quartz, comprising a closed 


583.993] 





chamber A, with a lower open for the discharge 
of the quartz and the inlet of heat, a chamber B 
directly beneath the first chamber to receive the dis- 
integrated quartz therefrom, and a furnace surround- 
ing the walls of the chamber B, with there- 
from over the walls of said chamber B to the chamber 
A, substantially as described. (3) An apparatus for 
the disintegration of quartz, comprising a closed 
chamber A, with a lower ing for discharge o' 
the quartz and the inlet of heat, a chamber B directly 
beneath the first chamber to receive the disintegrated 
quartz therefrom, a drain opening in the bottom of 
the chamber B, a removable door M to chamber B, 
a tank beneath the same and a furnace surrounding 
the walls of the chamber B with passages therefrom 
over the walls of said chamber B to the chamber A, sub- 
stantially as described. 


584,203. Srzam Tuasing, L. Bollmann, Vienna, 
Austria-Hungary.—Filed April 25th, 1896. 
Claim.{1) The combination with a turbine, of 
central plates adapted to receive steam under high 
pressure, plates surrounding the first-named plates 
and having mixing chambers for receiving steam from 
the first-named plates and openings for the 
of air, and means for regulating the air openings, sub- 
stantially as described. (2) In combination with a 
turbine, the plates having air inlets, the central plates 
A, B, or their equivalents to draw or throttle the 
steam—or gas—of high pressure and to form it into a 
flat or conical jet, suitable to be mixed with a pro- 
portional large quantity of air—or other low 
pressure, substantially as herein described. (8) The 
combination with central plates, of the plates K K’, 
one having apertures to admit air into the mixing 
space between the said plates having the form of discs, 


584.203] 
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cones, or tubes, so that the mixing s is enlarging 
toward its periphery, substantiall: sa herein set forth. 
(4) The Scbination with s tur e, of the central 
plates for the admission of a motive agent, means for 
adjusting the plates to more or less enlarge the space 
between , and the plates having the mixing 
chambers and air inlets, substantially as specified. 
(5) The combination with a turbine, of the centre 
plates for the admission of a motive agent, the sur- 
rounding plates having mixing chambers and air 
inlets, and ring plates for regulating the air inlets, 
substantially as specified. (6) The combination of a 
serial turbine, having-more one circle of turbine 
buckets and guides, with the said plates A B and 
| st at o- equivalents, ores ly as Geperibed. 
ie, com: g a bucket-w! al 
aa asters 


ie entrance side buckets, guides a’ exhaust 
sides of the buckets, and means com: the centre 
plates and the surrounding plates, ha’ mixing 
chambers for steam and air to the buckets, 


substantially as 
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THE PREPARATION OF PARLIAMENTARY 
PLANS FOR RAILWAYS. 
By Harnett JOHN FULLER, Civil Engineer, 
Fie tei te ine inlonhy toh 

arliamentary plans these are ost entirely taken 
on oo public roads which the Sane railway 
crosses. They are called cross sections, but are only so in 
reference to the line of railway, being in reality longitudinal 
sections of the roads or railways crossed on the route. 
According to Standing Urders, a length of 200 yards of 
every public road to be must be shown on each 
side of the centre line of the railway to an increased 
scale, which is usually the same as that adopted for the 
enlargements. The sections may be taken either by the 
party conducting the levelling of the main section, as 
they are met with, or may be left to a following party. 
Where time is short and the number of roads crosse 
very large, the latter method is the better, as each road 
wili delay the continuation of the main levels at least ten 
minutes, or more when its gradients are steep and neces- 
sitate many shifts in the 400 yards. The usual and 
sufficiently accurate method is to pace along the road 
from the intersection of the line until the first change of 
its surface is reached, holding the staff there in the centre 
of the roadway, such point being defined in the level 
book as so many feet to right or left of line, and re- 
peating the operation until the necessary 200 yards have 
been covered. When taking a section along a steep road 
always leave a temporary bench mark at the spot where 
the line crosses, as this saves levelling twice over the 
same ground. A very good’plan is for the engineer who 
is setting out to carry with him an eye level, and put in 
all the steep roads with this instrument, which avoids 
the delay of setting up the ordinary level perhaps half a 
dozen times. 

Sections of public roads are alone needed; and it is 
generally easy to ascertain from a poet whether the 
road comes under this description or not. If under con- 
tract for maintenance, it is probably public; at all events, 
a reference to the county surveyor will always settle the 

int. 

Wherever the projected line forms a junction with an 
existing railway, a longitudinal section of the latter must 
be shown for a — of 800 yards on each side of the 
point of junction. The staff should be held always upon 
the same side of a line of metals, preferably on the inner 
rail; for the superelevation given to the outer rails on 
a curve would sensibly alter the gradient obtained by 
readings from a staff which was held always on, say, the 
left-hand rail, which, on a reverse curve, would be alter- 
nately the high and the low‘one. Therefore, either take 
always the surface of the inner rails, or take the centre 
of the sleepers, and add the height of rail. 

Should there occur a bridge carrying a road, canal, or 
other railway over or under the one under discussion, at 
any point along the 1600 yards, be careful to measure its 
height and span ; note also the rates of inclination shown 
on any existing gradient boards, as they will afford a 
check on your cross section when plotted. 

Where a diversion of a public road is intended a 
section must be taken over the new proposed route, in 
addition to that of the existing road itself, and this also 
must be plotted to the enlarged scale. The course of 
the diversion is generally shown in dotted lines upon 
the plan, various points in its course bearing letters 
which are repeated on the cross section for ready 
identification. 

Before leaving this subject of road sections, it may be 
well to state that should there, in the 200 yards of main 
road, occur a branch or cross roads, the cross sections 
must be carried along these also. That is, should the 
first road fork at a point, say, 120 yards to the left or 
right of the spot where the line crosses it, the cross 
section must be carried 80 yards up the branch, besides 
going 80 yards straight on along the main road past the 
junction of such branch. 

The whole is then to be plotted to scale, each branch 
being shown on a “ flag,” as it is termed, which is merely 
another ordinate drawn up in dotted lines from the point 
of junction of the branch with the main road. 

in crossing rivers or canals the height, span and 
waterway of existing overbridges should be noted as a 
guide to the dimensions of those by which the line will 
be carried over them, and a note of the character of the 
banks and foundations will be useful. The engineer who 
is setting out should also mark on the map at each 
stream or rivulet the dimensions of a culvert which will 
be sufficient to carry its water in flood; and he should 
look to every indication of the character of the ground 
along the centre line, noting where the rock crops up, 
where quarries are adjacent, the existence of gravel pits, 
and all such information. 

He should select and identify upon the plan a bench 
mark at every half-mile or thereabouts, which will after- 
wards serve as a point upon which the levels may be 
checked. A good method, if the engineering staff be 
large enough, is to let a second levelling party follow the 
first one day behind, checking the main section upon 
these intermediate bench marks; and taking the cross 
sections of all roads as they occur. . This will prevent the 
levels of the main section being out for any considerable 
distance, as may easily happen when a length of twenty 
or thirty miles has been levelled without being check- 
levelled during the week or ten days occupied ; in such a 
case if an error is discovered in closing upon the Ordnance 
B.M. or other point of known height, great delay and 
expense are incurred by going back to find the mistake, 
which may have been carried along from the very com- 
mencement of the work. 

As soon as the levels are reduced and checked, the 
work of plotting the main section in pencil should be 
begun, and carried on regularly until finished. 

e first thing is to lay off on the datum line the miles 
and furlongs, commencing, of course, at the starting 
point of the railway. The greatest care must be taken 
that these distances on the section correspond exactly 








with those upon the plan, and more especially so in their 
positions as relative to the roads. It is a serious allegation 
—as a point of non-compliance with Standing rs is 
called—to make the distance between two roads upon 
the plan, along the centre line, a os different to 
that shown by the section over what is presumed to 
be the same line. Few plans are got up which do not 
a a little judicious stretching or easing of the 
furlongs, but the chief point is to the relative posi- 
tions and mileage of these main features identical on 
plan and section ; and if a pair of spring dividers be set 
accurately to exactly fall into each furlong mark on the 
scale employed, and the furlongs on both plan and 
section be laid down with them, there cannot be any 
serious error. 

It is advisable to check, as stated, the setting of the 
dividers over the whole length of a scale, as a small 


d | error which is not observed in two or three furlongs will 


increase with each additional one, and probably become 
very aga at the eighth; another trivial matter, 
but one which may save an infinity of trouble and 
labour if attended to at the start. 

Presuming that this has been accomplished, and 
sage the plan for the present, the next thing is to 
lay off along the datum line the distances apart of the 
points or stations. 

These are best obtained by marking off from the field 
scrolls on a narrow strip of paper their positions along 
the centre line, and then, placing this strip along the 
datum, marking them on the latter and writing at each 
point its mares, Se and reduced level. These figures 
should be placed to the right of and above their respec- 
tive points, because if placed below the datum they are 
hidden by the straight edge along which the set-square 
is afterwards applied. 

Having drawn up the ordinate from each point with 
® fine pencil, and specially marked all roads and rivers, 
and the widths of these where the centre line crosses 
them, the heights can be marked ‘off, which is most 
quickly done by two people; the one who is plotting 
naming each point in succession, and receiving from the 
other its reduced level from the level book. (In passing, 
let it be urged that only those scales which are similarly 
divided on both edges should be used: a trial of one 
which bears two different scales, will show just how much 
time is wasted by it, for it invariably happens that the 
wrong side comes next the ordinate.) This done, and 
every height checked carefully, the surface line is join 
up in pencil, and inked in; and the positions of public 
roads, &c., are shown by a vertical im up to their 
exact location on the surface, each such line having 
written beside it, ‘‘ public road,” or “farm road, “river,” 
or ‘‘ railway crosses,” as the case may be. 

The section is now ready for grading; but until the 
road sections are plotted this cannot be done. 

To facilitate reference to these roads, which, as before 
stated, are the chief factors in determining the gradients 
of the line, their sections are usually plotted in pencil on 
the same roll as the main section, each being placed 
above, or as near as possible to, the position it occupies 
in this latter. 

They are commonly drawn to a scale of 300ft. to the 
inch horizontal, and 30ft. to the vertical. A perpen- 
dicular is drawn up from the datum at the point of the 
crossing of the by the railway, the several distances 
are laid off to left and right, and the section drawn, 
marking that point on its surface where the line inter- 
sects with the words, “railway crosses.” Where 
there are branches, dot up a perpendicular from that 
point on the surface of the main road from which each 
starts, and plot its surface only, placing it about 14in. 
above that of the former. Finally, calculate and write 
on the steepest inclination of each road and of each 
separate branch. We may now proceed to grade the 
There is onl tical way of putting on gradients 

There is only one practical way of putting on ients, 
and that is with the cram Salt 5 silk fires, though 
when a ruling gradient is determined on, which is not to 
be exceeded in steepness, a piece of tracing paper with 
such gradient and one or two others laid down to the 
scales employed, and having several lines drawn on it 
truly vertical to the datum line of these gradients in 
order to fit them to the ordinates of the section, may be 
very usefully employed. The author devised for use in 
his own office an instrument which was divided for the 
scales commonly employed by him, and which could be 
set instantaneously to show any given inclination. It 
consisted of a celluloid horizontal limb, through which 
the surface line of the section could be seen, and 
which was graduated lengthways to show depths of bank 
or cutting. To this limb was attached a pointer, readin 
the various inclinations upon a sector which was p 
at the foot of the vertical limb of the instrument. To 
use it, the latter limb, which was graduated to the vertical 
scale on each edge in order to check at a glance the 
plotting of that ordinate against which it was placed, 
was laid along any such ordinate, and the transparen 
limb moved on its pivot until cut and fill looked about 
equal; a glance at the sector then showed what gradient 
was thus given. 

As for deciding on what gradients to adopt, circum- 
stances alone can do that, and great skill is required to 
grade a line properly. The chief matter is to get under 
or over the roads at the proper height or depth. The 
ideal line would be one which, with easy gradients and a 
minimum of cut and fill, should pass under or over—pre- 
ferably over—them all without disturbing their levels. 
Unfortunately, however, a railway engineer can rarely 
realise ideals; they are too expensive: and the best 
grading is consequently the best compromise between 
two conflicting conditions, namely, severe gradients with 
correspondingly light works but heavy running expenses, 
or easy ones demanding a minimum of engine power but 
increased expense in construction. 

It will now be seen how valuable a knowledge of the 
geological character of the country becomes, enabling 
the engineer to save money by putting the steepest 


oc 





gradients where the cuttings are most costly, as far as 
complying with other requirements will permit him to 
do so. 16 will be found that a more workmanlike job 
will result from attending to these points than is got by 
the too common Ro, of moving the thread up or 
down until the cut and fill ap approximately equal, 
and taking chances of — the line during construction 
to set the errors right. In passing, let the young 
engineer remember, if he is entrusted with the ing— 
which is unlikely—that the line of the thread is supposed 
to My wees the surface of the rails, not of the formation, 
and that he must consequently in balancing the quantities 
mentally add 2ft. to the depth of each cutting, and take 
2ft. from the — of each bank. An extra depth of 
2ft. in half a mile of cutting 30ft. in formation width 
makes a considerable difference in the quantity of spoil 
available from it. 

In dealing with the roads it must be remembered that 
when necessary the surface may be raised or lowered to 
any extent, provided that the inclination so given does 
not exceed 1 in 30 for a main road, and 1 in 20 for accom- 
modation roads. But it must also be borne in mind that 
the more such surface is raised or lowered, the heavier 
will be the work in road approaches, and these with their 
attendant metalling and fencing form an expensive item. 
Further, a limit is sometimes imposed by the impossi- 
bility of draining a road if lowered even a little; but 
only experience, together with intelligent weighing of 
every consideration, will teach a young man how to grade 
a line; the book which could do so never has been and 
never will be. written. 

Level crossings should be avoided on every account, 
although it is sometimes impossible to achievethis. Even 
when they are allowed, the cost of a level crossing, with 
house, gates, metalling, guard - rails, signals, and the 
capitalised wages of its special attendant, when a plate- 
layer is not available, will go a long way towards that of 
a Bridge, quite apart from the constant danger and incon- 
venience caused by its existence. 

When the gradients are on, any alterations which they 
have caused in the road sections are to be shown upon 
these in dotted lines; a short horizontal line showing the 
relative level of the rails where they cross the road is put 
on and marked “level of rails,” the gradient of the altered 
surface is written on, and each section has printed under- 
neath it its greatest inclination as existing, and its greatest 
inclination where altered. The sections of those roads 


ed | under or over which—except in the case of a level crossing 


—the railway passes without disturbing their levels, are 
then struck out, not being required by Standing Orders, 
and those which remain are numbered consecutively and 
referred to at their positions on the main section, with a 
description of the way in which they are altered by the 
works, recollecting that the span and height of every 
bridge which carries the line over a road must be given in 
feet. The road sections are then complete, and may be 
inked in and traced. 

The main section should now be cleaned up and inked 
in, gradient heights put on, and gradients calculated and 
inserted. The depth of every cutting and height of every 
bank exceeding 5ft. must be marked on, and the height or 
depth of the surface of the rails above or below the 
surface of every public road added. 

Everything should now, before tracing, be thoroughly 
and systematically checked, the road sections should be 
compared in every detail with the description of the 
mode in which they are dealt with, as written on the main 
section, every bank and cutting height checked, distances 
from road surfaces to gradients calculated, furlong points 
counted off, and rates of inclination checked by multi- 
plying the difference of the heights at each end of a 
gradient by its denominator, which product should be 
equal to its length. That is, ifthe heights at the com- 
mencement and termination of a bank 1000ft. long 
be respectively 50ft. and 60ft., and the gradient be 
figured 1 in 100, 10 by 100 = 1000, and the slope is 
correct. 

A strong line should mark the commencement or ter- 
mination of every gradient, and all other ordinates should 
be cleaned off, to avoid confusion in tracing. At the 
beginning of the section should be written the words 
** Commencement of Railway ;” if there are more than 
one, each should be marked, as ‘‘ Commencement of Rail- 
way No. 1;” if it commence by a junction with an 
existing railway, add the words “and junction with x 
and y railway,” carrying up a dotted line from the point of 
junction to the section of this railway, which should be 
plotted above, with its gradients marked off. 

The termination of the railway, or of each separate 
railway, should have written out from it the words, ** Ter- 
mination of Railway,” and the total length in miles, 
furlongs and chains, which must correspond to that upon 
the plan, where these points are similarly defined. 

The height or depth of the datum line above or below 
the height of some fixed point near the commencement 
of the line must then be written upon it, the point 
referred to being also marked upon the plan. A broad 
arrow is the symbol generally used, though any other 
can, of course, be substituted. 

The section being now inked in and graded, and having 
the method.in which the roads are to be dealt with 
written out from their positions on its surface line, as 
previously explained, it is ready for the tracer, who will 
first divide it by dotted vertical lines into lengths of four 
miles, or whatever length be adopted for the plan. 

Care must be taken to get the tracing paper firmly and 
immovably fixed during work, as the smallest movement 
will put the heights and gradients hopelessly wrong. 
The datum should be put in with a fairly heavy line, 
and the miles and furlongs marked off exactly and 
numbered in their order. The surface should next be 


got in, and finally the vertical lines marking the changes 
of inclination, the rates of which are then printed along 
a regular line parallel to the datum, and spaced between 
this and the surface, so as to look best upon each four- 
mile length. 

The height of every ordinate must then be marked in 
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feet and inches, or feet and decimals of a foot, the latter 
being the more usual. the details shown upon the 
paper section must, of course, be traced with accuracy, and 
when finished each length is closed by a dotted line from 
datum to surface. f, however, this line coincides 
with a change of gradient, if must be a full line, and bear 
its height marked on, and it should be specially noted 
that unless it be at such a point, no height need be given. 
When the tracing is quite completed, the heights and 
rates of inclination of grade should be carefully checked 
‘upon the tracing itself and any little changes made which 
may be found necessary. Ifany be made, the proofs must, 
of course, be checked with this tracing instead of with the 
original section, and as a tracing usually returns from the 
lithographers in a more or less mutilated condition, it is 
obvious that, being difficult to check with, it is well worth 
while to take a little extra trouble, and so send away to 
be printed an absolute facsimile of the original. 

This may seem another very trivial matter, but the 
author has seen a whole set of first proofs laboriously 
altered in almost every detail, because the tracing from 
‘which they were made had not been checked in itself 
when finished, and when the proofs came to be checked 
with the original, so many differences were found that 
they were practically useless. This is what wastes time 
and money, and causes the printers justly to revile the 
engineers. 

(To be continued.) 








SOME CONSIDERATIONS ON THE DESIGNS OF 
TOWN SEWERAGE SCHEMES. 
By Frank Woop, Assoc. M. Inst. C.E., F.G.S, 


Tus design of sewerage and sewage disposal works has | ( 


reached a point just past what may be termed its ‘“ infancy 
stage.” Generally speaking, there is a marked improve- 
ment in the sanitary conditions of our towns; and no 
. doubt the Local Government Board, together with the 
various River Conservancy Boards, are at present the in- 
 stigators in this improvement. As a consequence of the 
influence of these very active Boards, our rivers will 
show a marked difference from their present attributes. 
The perfecting of the sanitary conditions of towns has 
been and is a slow process, and the purification of our 
rivers will also be a slow process. The improvements in 
sewerage scheme design have been very slight; on the 
other hand, the design of sewage disposal works has 
had a large amount of attention; these works have 
been to a great degree in the hands of chemists, and 
engineers have ge ose this portion of the scheme to 
suit the ideas of chemists and the vagaries of their 
analyses; but the general result of the works now in 
operation is very doubtful. In matters relating to the 
works above the sewage outfall, the engineer has it 
practically all his own way. 

A student may examine almost every text-book that 
exists on Sewerage or Sanitary Engineering, and 
he will be nearly as far as if he had never read them, 
from forming a definite idea as to the fundamental laws 
or rules that he must adopt to carry a sewerage scheme 
to a definite conclusion. 

There are many points which require elucidation, and 
after examining copies of reports of schemes for individual 
towns which occasionally are issued to the public, 
I have found that these points are still matters of 
conjecture, and if anything really original is described 
it is a reference to a constructional difficulty. In design 
most schemes are drawn up on “ the combined system,” 
with an occasional small district in some towns given 
over to the ‘‘separate system.” These two systems with 
the pneumatic system are the classes into which sewerage 
schemes may be divided. The pneumatic system is in 
reality the separate system, compressed air being used 
—in preference to steam or the hydraulic transmission of 
power—to raise the sewage from a low to a higher level ; 
and in order to reduce the cost of providing power, the 
smallest amount of wateris allowed to enter the ejectors ; 
this, of course, is the sewage proper. Although the 
rivers in England are fairly numerous and the water 
ny available, I have only noticed one scheme 
which provided for the use of water as power to lift the 
sewage, and this scheme is of very recent date. 

It is here my intention to bring the bases on which 
sewerage schemes are designed, together with a brief note 
on the combined versus the separate systems, before 
engineers for their fuller consideration. The bases 
referred to are the quantity of water per head of popula- 
~— and the rainfall. 

uantity per head of population.—The water supply 

r head of population, according to reports that have 

mn published, is as follows :—- 


England. America. 

ASgOW \ edieen 4 gallons engi ... 125 gallons 
inburg ; me hi ee 
Exeter .. _ Springfield” 88 a 
London ... ... ys elphia ... 80 ,, 
Brighton er ., Holgske ... ... @ . 5, 
Torquay i ae cans, ie Oe, ae 
Chester re os St. Louis... ... 64 4, 
Li pie - ie Lowell ... ... Co .a 
Bradford ... ... aD 9 Lawrence .. DD, secu 
Scarborough ... 23 ,, Worcester. . ae 

pie Be Cambridge Ae 
Manchester > 2 New Yor _ ae 
St. Helens Sr, pa 45 4, 
Wakefield Se Fall River ae 
Bath ... “Ae 
Leami ee ae 
Notting’ eee cs 
Darbam IS -,, 


It does not here concern us to reason why in America 
they use sucha vast quantity of water compared with 
what is used in England. It is well, however, to note 
the facts. 

It has been stated by Mr. Hawkesley, the well-known 
authority on waterworks, that the quantity for a resi- 
dential population is at the rate of 15 gallons per head 
per day. This statement is confirmed in the recent 





“ Proceedings” of the British Waterworks Association. 
From these authorities this ought to be a very fair 
approximation. In all probability the quantity is even 
less if the supply be well attended to, and leakages are 
stopped immediately they occur. But in manufacturing 
towns the quantity will be increased to much more than 
15 gallons. Take the case of a manufacturing town 
where the water supply per head is known, and gauge 
the quantity of pte that issues from the outfall sewer 
from a definite population; the quantity per head is very 
greatly increased, and the reason is not far to seek. 
Manufacturers require water, and will obtain it from that 
source which entails least expense, the water being 
equally good in all cases for their purposes. Consequently 
they sink wells, and pump from these, or from the nearest 
watercourse. If, in the passing of this water through 
their works it becomes fouled or discoloured, it is not 
returned to the river or watercourse, which procedure 
would render these waters unfit for use at the factories 
lower down the valley, but is instead turned into the 
sewers. In a case , Ress to me the water supply 
is at the rate of 20 gallons per head; whereas the sewage 
discharge is at the rate of 60 gallons, and mainly from 
the above cause. There are also other sources which 
assist in increasing the discharge at a sewage outfall. 
In some towns, in the cellars ye 5 oo and in the 
streets, springs have been tapped; and as there is no 
other course to turn them into, free use has been made 
of the sewer. Again, small watercourses have been 
covered over and converted into sewers, the land drainage 
still running in the sewer so constructed. 


From a table containing particulars of 41 towns, I | tak 


find that in— 

(@) 4 towns the quantity per head ranges between 9 and an 
Bein on es uc een en meg 
(d) 5 ” ” ” ” 30 ” 35 ” 
(ec) 7 » ” ” ” 3 ,, 40 
(f) 2 ” ” ” ”» 40 ” 50 ” 
(9) 2 ” ” ” ” 50 ” 60 ” 
(h) 3 ” ? ” ” 60 ” 70 ”” 
@) 1 4 ” ” ” i ee 7» 


What reliance is to be placed on the figures it is difficult 
to say, as the quantity of sewage was approximate in 
every case and in bulk as ‘‘ average flow per day,” and the 
population was taken from the last census or estimated 
for the whole town. One half of each town might have 
wet middens or pail closets, which would increase the 
number of gallons per head of population. As an 
example of the apparent inaccuracy of the figures, Edin- 
burgh has a population of 265,000, and the flow of sewage 
is given as only 3,000,000 gallons per day, or at the rate of 
about 12 gallons per head, whereas the water supply is 
given as being 40 gallons per head. Hereford has a 
population of 20,000, and the flow of sewage is at the rate 
of 75 gallons per head—there are no manufactories. At 
Chester there is a flow of 62 gallons per head, and in this 
city there are also no manufactories. In towns where 
there may be no manufacturers’ refuse and the quantity 
of sewage discharged from the outfall is very large, one 
naturally must think that there is a great waste from the 
water supply, or a very large quantity of subsoil water 
finds its way into the sewers. 

There appears to be a great dearth of trustworthy 
information regarding this question, and the sooner 
engineers look into the matter the more certain they will 
be in theirideas and schemes. It is admittedly a difficult 
question to settle permanently; but as it is very 
important, it gree to me that sewers from houses 
in a residential district should be of a size to cope 
with 18 gallons per head; and where manufacturers’ refuse 
has to contended with, the dimensions of the sewers 
must be proportioned to the quantity issuing, or else 
@ separate sewer must be built to take this refuse on to 
land for isolated treatment. Text-books will recom- 
mend the student to provide for twenty-five to thirty 
— equal to twice the quantity used in an ordinar 

welling-house. No doubt the quantity so allowed wi 
provide a small margin for any waters that may be 
discharged into the sewers from other than dwelling. 
houses. 

The question, however, of the amount of sewage per 
head of population is in a sense of small moment com- 
pared with the difficulty of the prevention of floods in 
our towns from heavy rainstorms. 

Rainfall.—In a report published recently in one of our 
technical journals, of asewerage scheme which had been car- 
ried out, if was observed that the sewers were so designed 
that jin. of rainfall per day, together with the flow of 
sewage, would be carried off; the rainfall being obtained 
from statistics (no doubt from a trustworthy source, such 
as Symons’ “ British Rainfall”) of the average fall per 
day in a district close to the one which was under con- 
sideration. 

Itis usual to assume that the number of inches of rain 
is taken as that falling on the built-up area, and for m 
purpose it isso in this case. To design a scheme on suc 
& principle appears to me to be entirely wrong; and 
when that scheme has been in operation for a yearor two 
it will not be surprising to hear that the capacity is not 
sufficient for the requirements of the town. 

For waterworks purposes the average amount of rain 
which falls during a day or during a year will give the 
engineer an idea of the quantity of water to be obtained 
from the area over which the rain has fallen for storage 
purposes, allowance having been made for evaporation 
and absorption ; but if he designed his catchwater to take 
the water to the reservoir at this rate he would soon find 
what a vast mistake had been made. It is so in sewerage 
schemes, the average rate of fall per day is by no means 
the basis to adopt; the rate must be the mean average, 
or a reasonable maximum at which the rain actually falls. 
Rain gauges are usually attended to once in twenty-four 
hours, and most of them have no automatic arrangement 
registering the fall. For sewerage schemes the 


non- 
automatic rain gauge is of no value whatever. A striki 


example of their uselessness in this respect was brought 





SS 


ear before the writer quite recently, and on three 


erent occasions. A very heavy rainstorm fell on the 
first day which lasted barely h 
inquiries next morning the rain gauge registered 1}in, 
during the previous twenty-four hours—a rate of fal] 
fully provided for in the design of the sewers which hag 
to deal with the storm. As a matter of fact the rainfall 
was at the rate of nearly 3in. per hour—O:96in, in 
twenty minutes was recorded in the local newspapers—o; 
72in. per day. The same, or nearly so, was the e 
rience of the other two occasions. As the sewers had not 
been designed to deal with such a vast quantity of water, 
they naturally overflowed into the cellars of factories, 
into workshops, and on to the streets. The owners of 
the factories are instituting an action against the Cor. 
poration for damages. It would be an unreasonable 
thing to suggest that sewers should be designed to 
contend successfully with such an enormous downfall; 
andif there should be an automatic rain gauge registering 
the rain as it falls to prove the abnormal character of the 
fall, a court of law would support a corporation or local 
authority with greater confidence than is possible under 
existing conditions. It should not only on this account, 
but for purposes of inestimable value in other respects, 
be imperative in every town that an automatic rain gauge 
be placed in a suitable position. It is comparatively such 
an inexpensive apparatus that it is surprising that it is 
not adopted more menity. 

An engineer with a record of a number of years’ hourly 
rate of rainfall would be able to obtain a fairly accurate 
idea of what capacity his sewers should be designed to 


an hour. On maki 


e. 
Having obtained the average or maximum rate of fall 
per hour, we have only proceeded half way into the 
inquiries ; there is the question of velocity of entry of the 
rain into the sewers. It has been stated that in a rain- 
fall lasting half an-hour only 50 per cent. of the water 
enters the sewer during that time—on what authority, or 
whether it was mere guesswork, I am not able to say. 
From a superficial view, I should say that for a lingering 
rainfall this percentage would be too large, whereas in a 
short, sharp, heavy downpour this estimate might be very 
near to what actually might occur. If such be the case, 
then a rainfall at the rate of 6in. per day would flow to 
the sewer at the rate of 3in. 

The above inquiries having been satisfactorily settled, 
we should easily be able to fix the sizes of our sewers. 
They have been very unsatisfactorily answered in the 

t, as will be seen from the following figures which 
ave been taken from the main drainage report to the 
London County Council :— 


Bradford provides for 4in, per 24 hours 
Bristol 


Hanley » 2in. to3in, ,, 
Leicester ” 2in. ”» oo” 
Liverpool pe 4in. ,, ,, at one outfall 
” »  12in, ,, ,, atanother outfall 
Manchester ,, oy 1» 9» foand to be inudequate 
— __ a ares 
Sheffield » Ov4lin. ,, ,, at new outfall 
West Bromwich ,, liin. ,, 


Presumably these figures refer to the fall on the 
built-on area. In a paper read. at the Institution 
of Civil Engineers, the collecting sewers of the 
Buenos Ayres i scheme were stated to be of 
a capacity to take ljin. per hour or 36in. per day. 
Surely these statements must awaken the minds 
of engineers to the apparent want of uniformity. 1s it 
that there are pote arom in one town not to be found 
in others, or is it that in some towns the rain enters the 
sewers immediately it falls? One finds it a difficult 
matter to understand the statement that at Liverpool 
one outfall is constructed to take only 4in., and at another 
it is found necessary to have one di ing 12in. per 
day. The new outfall sewer at Sheffield is designed to 
take only 0°4lin., whereas at Manchester }in. fall is 
found to be inadequate. At Leicester the rainfall pro- 
vided for is given as only 2in. I think, as a matter of 
fact, the collecting sewers have a capacity of 6in. per day, 
the storm overflows in the town taking 4in., and the 
main storm overflow discharging about four miles out of 
the town the 2in. referred to above. The cry of rate- 
payers is for economy. Why pong their money in 
an extravagant or loose manner by constructing large 
sewers if small ones will answer the purposes; or, on the 
other hand, why provide small sewers where large ones 
are required ? 

The method for fixing the minimum capacity of a 
sewer up to its outfall may be based on the following 
lines of argument. Firstly, the sewage at its existing 
outfall should be analysed, as to what is the maximum 
amount of “ albuminoid ammonia” or “ oxygen absorbed ;” 
secondly, the dry-weather flow of the river or water- 
course into which the purified effluent or storm water is 
to be turned should be obtained, together with an analysis 
of the “albuminoid ammonia” and ‘oxygen absorbed.” 
It would also be a useful point to know the self-purification 
action of the river water. Having obtained these,we may 
proceed somewhat on the lines of the following example. 
Crude sewage is of a different composition in every 
town. The maximum amount of albuminoid ammonia will 
be 1°5 grains per gallon in one town, and in another as 
low as 0°4. For our purpose I shall take 1°5 grains 
per gallon as the quantity. If this sewage were so diluted 
with water that only contained 0°04 grains per gallon, 
it would be in a state sufficiently pure to be allowed to 
enter a river or watercourse after the solid matter 
had been eliminated. An average house contains five 
pan its area is 840 square yards ; cottage houses with 

alf the front and back streets take up a much less area 
than this, 160 square yards would be nearer the mark. 
Taking 18 gallons per head per day as the rate of sewage dis- 
pena aad day, there would be a flow at the rate of about 
180 gallons pa day. To render this pure enough to be 
allowed to discharge into a river without treatment, there 
would require to be added 67,500 gallons of water, which 
equals a rainfall of 4°25in..per day; but as has been 





referred to before, the rain enters the sewers at the rate 
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of only half this fall, therefore the rate of fall to be pro- 
j r is 8° 5in. 
ig oe be the standard of purification before the 
sewage should be allowed to run into an open ditch ; the 
cases, however, are rare where this occurs. It generally 
happens that a watercourse is near to the site of the pro- 
sed or existing sewers, or it is not so far distant that 
an overflow cannot be easily constructed to connect the 
sewer with the watercourse. - ; 

So that in the general case, we may take it that there is 
a river, and a fairly large amount of water flowing. Ina 
river not contaminated by sewage effluents the quantity 
of albuminoid ammonia is less than 0°04 grains; in our 
case we shall allow the river to contain 0°01 grains per 
gallon. In consequence, we may turn the sewage into 
the river at less diluted proportion than 1 to 37°5. If 
the quantity of water in the river is more than that 
intended to flow through the storm overflow, the dilution 
may be very considerably lessened. 

In the case of the river Calder, in Yorkshire, the drain- 
age area is approximately 231,500 acres, and the popula- 
tion in this area is 654,000. The dry-weather flow is 
84,000,000 gallons per day. Divide this quantity by 50, 
and we have 1,680,000 gallons; that is to say, that at 
the convergence of the Aire and the Calder we might pour 
in 1,680,000 gallons of sewage containing 1°50 grains per 

on of albuminoid ammonia, and the effect generally on 
the river water, assuming it to be contaminated with 0°01 
grains per galon of albuminoid ammonia, would be 
sanctioned by the Local Government Board, provided 
that the solid matter was taken out. But the sewage from 
654,000 persons would at 18 — per head be 
11,772,000 gallons, and this would have to be diluted 
31°00 times its bulk before it could be allowed to enter 
the river, soas to obtain in the latter a dilution of 1 to 
87°5, or that the river should only contain 0°04 grains 

r gallon of albuminoid ammonia. Thirty-one times the 

ulk of this sewage would mean a rainfall on the built-up 
area of 1'60in. per day, but as the flow of sewage is at 
the rate of twice the total flow per day, this rainfall would 
have to be doubled, 7.¢., to 3°20in. per day. Again, the 
rain enters the sewer at only one-half of the velocity it falls, 
and the rainfall would therefore have to be at the rate of 
6°40in. per day, and this would be the rate of flow 
required in the sewer before it could be allowed to enter 
the river under circumstances parallel to that described. 
The above is rather an extreme example, so far as the 
number of grains per gallon of albuminoid is concerned. 
The mean average of the sewage of a manufacturing town 
in Yorkshire, as shown by a recent analysis, was 0°64 grains 
per gallon, and a mixture of trade effluents from dye works, 
chemical works, soap works, spinning and cloth mills 
was made, and the analysis gave 1°34 grains per 


on. 
_ same, ora very similar, result would be obtained if 
the amount of“oxygen absorbed” instead of ‘ albuminoid 
ammonia” had been taken as a basis. There are other 
points well worth the attention of engineers, matters 
which have received much thought in the past, but pro- 
bably on account of their having been in the hands of 
engineers to local authorities, who have as a rule their 
hands full with other works, and have not consequently 


then acquires a movement from the right and left 
towards the point where the water from the tap enters, 
and as soon as the tap is turned off the water in the 
bowl becomes quiescent again immediately. If, on the 
other hand, a tube be fixed to the tap, and the free end 
be directed into the bowl at a tangent to the side, and 
the water is again turned on, the water in the bowl 
acquires a revolving motion round its centre as axis, 
which continues when the tap is turned off until the 
friction of the sides counterbalances the movement. 

Side junctions should, therefore, be directed into a 
sewer at the least angle possible. A velocity should be 
fixed for the minimum flow, so that when the maximum 
flow is running the sewer should be self-cleansing. 

In many towns there isa very large quantity of pure water 
turned into the sewers simply because there are no surface 
water drains or any watercourse near at hand to receive 
it. There is the spring water above mentioned ; there is 
also the condensing water from engines, the washing 
water from the cleaning of pans, and the refrigerator 
water from breweries, and no doubt other sources 
may be found which are not known to me, but are 
peculiar to the various factories. All this, that is now 
turned into the sewers, could be with advantage diverted 
into surface water drains. 

A disadvantage of the separate system is that the first 
washings ofa storm are generally accepted to be worse than 
the sewage in a sewer, and the river into which the 
surface water flows becomes very much fouled after a 
heavy rain. It is also pointed out by some that the 
drainage area forthe surface water sewers is very limited; 
this is, however, merely a question of detail; if the system 
were thoroughly carried out there would be no such 
argument. 

The conclusions one comes to from the above considera- 
tions are that at the summit of every sewer the sewers 
should be on the combined system, until the velocity shall 
be such that it will keep them clean without any atten- 
tion. As there may be some misunderstanding as to my 
meaning, I will endeavour to elaborate if in as brief a 
fashion as possible. It may be said that at every dwelling 
is a summit of a drain, and therefore the whole system 
would be “combined.” But every house in a well- 
regulated town has its sewers falling into the main drain 
at a minimum rate of inclination, viz., 1 in 40 to 1 in 30. 
This inclination is so great, that it is rare indeed to have 
a complaint as to their being stopped up. But these 
house drains run into a sewer having a much flatter 
gradient—say, at 1 in 240. Each house has an area of 
340 square yards; a Qin. pipe running half full will dis- 
charge at the rate of 3ft. per second 40 gallons per 
minute. One house, however, will discharge on the aver- 
age only 90 gallons per day, or at the maximum rate of 180 

ons per day, or only 4 gallon per minute. A Qin. 

in would, therefore, at a fall of 1 in 240, require con- 
nections from 320 houses before it had approximately 
a 38ft. per second velocity. This number of houses 
represents a drai area, of about 2% acres. 

Taking a particular town, and considering the rainfall in 
the years 1892, 1893, and 1894, it is found that rain fell 
in:— 

Averoge total of three years. 





been able to devote their minds to these favourite pro- z 
blems, have had to allow them to lapse. They can can yl wy ” days sie 18 days in January : 136 
be subjects for theorising until one can find a situation|10 ,, .. 15 ,, ... ... 18 4, 4, February ... 2°56 
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The separate system.—The separate system has been the 4 mae es " pl Se ee > * oe aa 
pet theory of many engineers, and I have little doubt but} 9 |} = 16} 2 9) 9 7) Saly : 2°63 
that the restrictions of the Local Government Board and|13 ,, ... 14, ... .. 14 4 yA . 2°09 
the Rivers Boards will eventually cause this system to be|14 » 8 y 5 4, 1 Sep 0°91 
adopted, not by compulsion on their part, but by force a ” : x oh ee 10 oe fa et 
of circumstances. a ie ae en ae Le 1°38 


The separate system would be carried out in a town 
with g ients; it is policy to do so, and if this is 
the case, which we may admit for the moment, then it is 
also policy to do so in all other cases. The only draw- 
back to its complete adoption is its expense. 

By this system the treatment of sewage at the disposal 
works is volte to almost a minimum ; one week’s sewage 
would be the same as that of the next, and the method 
of treatment once settled satisfactorily would not vary. 
An objection—and a serious one, especially for small 
towns—is that sewers have to be large in com- 
parison with the quantity of water flowing. The flow of 
sewage in a sewer varies with every hour in the day, 
is least at midnight, and increases to a maximum at 
about ten to eleven o’clock a.m. and three to four o’clock 


p.m. Generally speaking, the flow at the maximum is’ 


about eight to ten times greater than at the minimum, 
and unless the dimensions of the pipes or sewers are so 
arranged that the wetted perimeter is proportioned to 
the flow of sewage, the velocity will also vary; if circular 
mee are used this does occur to a very large degree. 

wage itself is of a variable specific gravity, and until 
experiments have been made in sewers having side 
unctions into them, which must affect the velocity either 
y decreasing or increasing it, we shall not be able to fix 
any velocity which may be called a self-cleansing 
velocity; ¢.g., & sewer has a fall of 1 in 100, that sewer, 
according to # formula, will give a velocity, say, 3ft. per 
second when running half full Sewers, however, 
have a place where there is no water running into it, 
viz., at the summit. Suppose that at the summit a 
side junction admitted sewage which would half fill 
the sewer, and that it enters with no initial velocity, 
then the sew: must actually travel 3200ft. before it 
attains the velocity of 3ft. per second; as a matter of 
fact, the sewage would enter with a considerable initial 
velocity, which would consequently reduce the distance. 
The effects of side junctions from Lomnen have a powerful 
action in the change of velocity in a sewer. A more 
striking example is seen almost as an every-day occur- 
rence. A bowl filled with water which is perfectly 
quiescent is placed under a tap communicating with a 
cistern of water, the tap is turned on so that the water 
flows vertically on to the water in the bowl, this latter 








From the above figures rain fell on an average every 
fourth day in each month. If it were possible to obtain 
the rate of fall during these days, we would then have a 
fair though an approximate basis which would enable us 
to say whether the sewers were able to be kept clean 
without the use of flushing tanks, and, in consequence, 
reduce this 22 acres to a minimum. 

It has previously been suggested that the sewers at 
their summits should be designed on the combined 
system, and that below this the sewage and surface 
water should be separated—the surface water being taken 
from every possible area. The first washings of a storm 
are, as has been mentioned, detrimental to the carrying 
out of the system. The first washings from roofs of 
houses, footpaths and backyards cannot be deleterious 
only to an inappreciable extent ; the fouling occurs from 
the washings of the roadways of our streets and roads. 
The separate system should only be for the drainage 
from the roofs and the backs of houses, which is generally 
in contradistinction to the manner the separate system 
has been laid out in the past. The water from the road- 
ways must, therefore, be dealt with by either of two 
methods, i.e., it must go directly to the sewers, or be 
dealt with on the separate system by employing a device 
to prevent the first washings from entering the rivers. 
This may be done by constructing underground tanks of 
a capacity of one hour’s flow at the rate of jin. of rain- 
fall per hour. As soon as the tank becomes full, a weir 
pes at the end farthest from the inlet—which should 

at the bottom of the tank—would allow the water to 
pass on to the river. The tank would be in the form of 
a filter and precipitator, in much the same manner as the 
Dortmund tanks. The water in the tanks after the rain 
had ceased =a be syphoned off into the sewers at the 
convenience of the engineer or those in charge of the 
sewerage system. 








Tue Governor of Ceylon, it is said, intends shortly 
to introduce measures for the reform of the public service. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Tue second evening meeting of the Institution of Mecha- 
nical Engineers was held on Thursday, 4th inst. Mr. 
Jamieson’s paper, on “ Diagram Accounts for Engineering 
Works,” was first read by Mr. Bache. The object of the 
paper was to show that by using curves or in the 
place of figures, the exact financial position in which a factory 
or part of factory stood at any stated time could be seen at a 
g Engineers are as a rule only indifferent account- 
ants, and they do not at once the full significance of 
two or more columns o! . When, however, the figures 
were plotted as diagrams, it was possible to see at once where 
any profit had been realised or loss suffered. Curves and 
various combinations of curves, being the diagrammatic 
results derived from the profit and expenditure returns in 
various d nts, were exhibited, and the great utility of 
the plan was fully brought out. 

Mr. David Joy and Mr, Chambers were the only speakers 
who took part in the discussion. Mr. Joy explained by means 
of a diagram how he had used a somewhat similar device 
upon one occasion, to show at a glance the number of loco- 
motives running or repairing at a time. Mr. Chambers spoke 
of the necessity of co-operation of the various heads of 
departments in engineering works, and commented favour- 
ably on Mr. Jamieson’s scheme. He, however, thought that 
it was better to subdivide the work, rather than bringing 
many of the curves together, and he suggested the following 
divisions :—(1) Labour and material. (2) Manufacturing 
charges, including expenditure on raw material, fuel, 4. 
(3) Establishmentcharges. (4) Distribution charges, that is to 
say, the cost of getting goods out of the works on to railway 
trucks, and soon. (5) Outside charges, such as the salaries 
and expenses of travellers, and so on. 

After the usual vote of thanks, Mr. Dawson’s peper on 
“Mechanical Features of Electrical Traction,” was then read 
by the secretary, Mr. Bache. The paper will be found in 
another place in this issue. During its reading the lust of 
battle was ill concealed in the eyes of not a few of the 
audience, and as was anticipated a warm discussion, which 
had ultimately to be adjourned, followed it. Mr. Crompton, 
at the request of the President, was the first speaker. He 
said that they were bound to admit that in the matter of 
electric traction America was ahead of England, but that was 
solely because great opposition had prevented the devel 
ment of the system in this country. He trusted that shortly 
we should be in a position to prove that we could do at least 
as well if not better than the United States. On certain 
points English engineers would certainly not follow America 
practice, notably with — to the type of engine used for 
the power station. Hedid not think that a breakdown in a 
tramway supply station was of more importance than in an 
electric light station, and he felt sure 4 we could make 
high-speed engines perfectly competent to do the work, and 
more efficient than those described by the author. All that 
English engineers wanted was the opportunity, and they 
would soon prove that they were as fully competent to deal 
with electric traction as American engineers. 

Professor Ayrton followed with a eulogy on American 
practice, and on the vast development of electric traction in 
the United States. In works there which he had lately 
visited, they were turning out ly 200 car motors of 
25-horse power per week, and they occasionally completed as 
many as 500 per week. He saw 800 motors on trucks at the 
works ready to send out. In this country we have no idea of 
the vast extent which this system of traction has reached 
there. He mentioned a power station which in a very few 
years had been rebuilt twice on a greatly increased scale. 
The steadiness of output was very remarkable in the United 
States power stations. This was due to the use of a very 
large current, so that the effect of cutting off a few cars was 
practically inappreciable. He thought that the prejudice 
against the overhead wire system in this country was a 
In many cases suitable poles used for electric light purposes 
were already in position, and only needed connecting by light 
wires, but if this offended our esthetical feelings why should 
not the conduit system be adopted? London was the richest 
city in the world, and yet it feared the expense which Wash- 
ington and New York had faced. The conduit with double 
conductors was perfectly satisfactory from all points of view 
except expense, but surely we could stand that. It had been 
tried in Washington on a comparatively small scale, and had 
proved itself so entirely satisfactory that it was being adopted 
to a huge extent. in New York. No matter, however, what 
system was used, let us have electric traction. 

Mr. Raworth, the next speaker, delivered a very direct and 
a tly popular attack upon the paper, in which he 
thonght ey were asked to accept a great many unsupported 
statements. The author had said that a heavy fly-wheel was 
necessary, and that the engines had to be of special con- 
struction to withstand the shocks to which, in the nature 
of the work they were expected to do, they were subjected. But 
he, the speaker, was prepared to assert that there was absolutely 
no abnormal shock. A steam engine is designed to withstand 
the highest steam pressure to which it is ever intended to 
submit it, and the greatest shock it could ever receive would 
be the sudden admission of that full pressure. Where any 
special design was wanted he could not see, and if an engine 
was incapable of standing the maximum steam pressure, why 
it had better give up its job. Certainly the use of a fly- 
wheel, which Mr. Dawson seemed to advocate, would increase 
any possibility there was of shock, for the whole raison d’étre 
of a fly-wheel was the storing of energy, and this energy 
might suddenly appear in a dangerous form; therefore the 
correct thing to do was to have no fly-wheel. As regarded 
the steadiness of running, he believed that our electric light 
engines ran more steadily than American engines, and that 
better results had been got from electric plants using non- 
fly-wheel es in this country than any in America. 

Mr. Chambers referred to the method of making the poles 
by sweating lengths together. He could mention at least 
two firms in this country who would supply solid taper poles, 
and so obviate the necessity of making joints. 

Mr. Harris supplemented Mr. Chambers’ remarks by say- 
ing that he felt sure the solid pole would be stronger than the 
sweated poles. 

After Mr. Mordey had re-enforced the observations of Mr. 
Crompton, the president adjourned the discussion till the 
next general meeting in February. 

We very sincerely regret the occurrence of an unfortunate 
misprint in our report of the meeting of the Institution in 
our last edition, The words “left vacant by the death of 
Mr. Bache” should have been “ left vacant by the resignation 
of Mr. Bache.” -We are happy to say that Mr. Bache was 
not only present at the meeting, but in improved health, to 





Cadastral and logical surveys will be undertaken and 180 
miles of new railways, besides many roads and bridges, will be 
constructed. 


the great pleacure of his numerous friends, 
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THE CYCLES OF GAS AND OIL ENGINES. 
By Mr. James D. Roots. 
No. X. 


Tre leading idea of the next column, Type 9, is that of 
a second or further expansion of the working charge after 
it leaves the working cylinder in another cylinder, and by 
means of a second piston or cylindrus, for further expan- 
sion may take place in the same cylinder on the other side 


of the same piston. 

There are some patent Golttortions prior to the first 
one mentioned in the table, q.v., apparently describing 
compound gas engines, viz.—Boulton, No. 766, of 1877 ; 
2525, of 1878, and some others later, which appear to be 
constructed largely mg scientific principles known only 
to the inventor, and for that reason they were omitted. 
There is also a specification, Halliwell, 1450, of 1879, 
describing a non-compression engine, the charge of which 
is further expanded in another cylinder, but in the table, 
q.v., only compression compound engines have been 
included, as the compound engine is essentially the engine of 
the future. There are also some, for an instance, Maynes, 
1882, whose chief characteristic is continuous combustion, 
and these are therefore included in the next column, 
Far 10, Class 3. There is a patent of Mr. Dugald 
Clerk’s, No. 4948, of 1882, which should probably have 
been included in the table, but the inventor clearly 
intended to work it with very little or no compression. 
There are numerous engines described in which two 
cylinders are used—the one or even both serving for 
pumping purposes to draw in the charge—the pistons in 
both of which cylinders receive the impulse of the explo- 
sion simultaneously or nearly so. There are also two or 
three specifications in which it is the intent of the inven- 
tor to effect another working stroke by so cooling the 
working charge as tocreate a vacuum in a second cylinder. 
For obvious reasons these have not been included. Only 
those specifications are given in the table, the engines 
described in which are true compound engines. The 
definition of compound, as applied to internal combustion 
engines, has been taken 
to be, and this column 
only includes, those — 
pression engines in whic 
the charge is ignited, and 
after doing a working 
stroke therein, it or a por- 
tion of it, s to 
another cylinder or cy- 
lindrus to expand and 
do a further working 


stroke. 

In e ding to effect 
a second working stroke, 
the charge or a portion of 
it in which combustion 
is generally still going on, 
may pass to a second 
cylinder, to exert pressure 
upon @ second piston, or 
it may pass to a second 


— 








Holt and Crossley’s Compound Engine. 


exhausting of the high-pressure piston, and the exhaustin, 
of the low-pressure piston by means of ports aston 
by the former, and the doing away with mechanism for 
valve opening other than that of the valve C; (8) the 
effecting the indrawing of the new charge without a 
pumping stroke. One of the chief objects of this con- 
struction was to do away 
with the slide, a source 
of great trouble at the 
time. 


first cost entailed in the use of the second piston and 
cylinder. A further difficulty that has to be encountered 
in internal combustion engines before compounding cay 
be attained with advantage, is that of the coolin and 
expansion of the products by their rapid passage through 
amore or less contracted port to a cylindrus having 9 


Fig. 37. 
Roots ~ Compound 
Engine. 

A 


The almost obvious iX WY 
questions which arise are : : 

What becomes of the 
benefit to be derived by 
compounding and _ the 
‘‘ propelling the piston of 
B. . the products, if 
the continued out-stroke 
of B is to draw in the 
new charge? Would the 
new charge enter in sufli- 
cient quantity to fire 
while F registers with H ? 
If it did enter in suffi- 
cient quantity, would it 
not flow out of the ex- 
haust port in spite of the 
projection K on the pis- 
ton? Or, on the other 
hand, would not the ex- 
haust products be in ex- 
cess of the new charge 
during compression ? 

The idea of compound- 
ing is familiar as applied 
to steam, but no attempt has yet been successful to over- 
come the difficulties to be encountered in making com- 
pound internal combustion engines. Nevertheless, it will Fig. 
be seen by reference to the column Type 9 of the table | shows a horizontal section through the cylinder of this 
that the attempts to effect compounding are more engine. The de Rochas cycle operates with one varia- 
| tion at the back end of the cylinder, the same cycle, but 
| without ignition, and therefore with only that amount 
| of combustion arising from the flame which passes through 
| the intermediate ports takes place in the front end of 
| the cylinder on the other side of the piston. 

In Fig. 37, A is the jacket cylinder, B the liner, C the 
cover, D the explosion and exhaust valve, E the admission 
valve for the mixture of the airand fuel, F the second ex 
pansion exhaust valve, G the admission valve for air to the 
second e sion end of the cylinder, D, the lever for 
opening the exhaust valve D, E, the lever for opening 

e admission valve E. 

The two valves for admission and exhaust, F and G 
respectively, are opened in alike manner by levers and cams 
on the side shaft rotating at half the speed of the engine. 

H is the piston, H, the piston-rod, I the rotating side 
shaft, J the second expansion cylinder end cover, J; the 
piston-rod stuffing-box, K K are the two ports by which 
the hot gases while still in a condition of combustion 
pass from the end C to the second expansion end J of the 

same cylinder. 
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lower pressure. I venture to think that the 
engine shown by Fig. 37—specification No. 17,308, 
of 1894 — will overcome these difficulties. Fig. 37 





FIG. 36a 
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cylindrus, or expanding 
and contracting chamber, 
upon the other side of the 
same piston in the cylinder 
in which the ignition took 
place. 














The explosive charge is drawn through the admission 
| valve E during the suction stroke, at the end of which, as 
| the pressure on that side of the piston is as usual slightly 
| below the atmospheric, a small quantity of the air and 
| gases at atmospheric pressure on the other or second 
| expansion side J, which are then being exhausted, flow in 
| through the ports K, the charge is compressed by the return 














From the column T 





9, by a clerical error, the 
patent specification of 
Holt and Crossley, 1884, 
has been omitted. One 
of the engines described 
in this specification has 
been selected as the first 
representative of the com- 
pound engine, Class 2, 
Type 9, of the table. 

Fig. 36a is a section 
through both cylinders of the first engine described in 
this patent. 

The cylinder A is the high-pressure cylinder and B the 
low-pressure. The high-pressure crank is eet from 70 deg. 
to 90 deg. in advance of the low pressure. Cis a valve whi 
closes communication between the two cylinders; the 
Pp e to the cylinder A is through a grid opening D. 
E is the exhaust port of the cylinder A. F indicates the 
position of the port for the admission of the gas and air. 
F should not really show in this sectional drawing, as it 
is on the top of the horizontal cylinder A. The high- 
pressure piston has a port H which registers with the 
port F in the cylinder A. The projecting piece K on the 
high-pressure piston is intended to prevent the passage 
of new charge through the exhaust port E. 

The low-pressure piston Bis at the beginning of its out- 
stroke a little latter, the piston of A near its working stroke 
end uncovers the port D, and the valve C has been opened 
and is held open by a cam, the products in A pass 
through to B and exert pressure on the low-pressure 
piston. The high-pressure piston continues its out- 
stroke and brings the port H in the piston opposite the 
port F, ‘‘ and owing to the reduction of internal pressure 
caused by the continued movement of the piston of B 
a charge of gas and air is drawn” into the cylinder A. 
The piston of A on its return or in-stroke closes the ports 
F and D, and then compresses the charge and products 
remaining in A, and at highest compression the ignition 
port I in the piston registers with the port in the 
cylinder leading to the igniter, and the charge is ignited 
and the high-pressure piston does another working stroke. 
A port IL communicates between the exhaust port E and 
the low-pressure cylinder to allow of the exhaust products 
being expelled on the in-stroke of the low-pressure 
piston. W is the water-jacket. 

This engine was sufficiently ambitious, a great many 
things were attempted in its construction : (1) compound- 
ing; (2) the controlling the admission, ignition, and 








Section through both cylinders of the first engine described in 


Holt and Crossley’s Specification of 1884. | 





| of the piston H to a high compression, and is ignited at the 
| dead point by a hot tube placed over the valve E, or other 
| method, ‘propelling the piston on its working stroke. 
| Immediately the piston uncovers the ports K, near the 
| end of the explosion working stroke, the sand flame 
ee through the ports K K into the cold air which has 
| been compressed on the other side of the piston. Directly 
| the piston covers the ports K K on the return or next in- 
stroke, the exhaust valve D is opened, and the products 
| are exhausted in the usual way. On the second expansion 
| side J of the cylinder, the hot exhaust products and flame 

not only raise the temperature of the cold air, but also by 
increasing the total quantity of the gases, increases the 
pressure on this side J. This pressure impels the piston 
on another working stroke, near the end of which the 
exhaust valve F is opened, and remains open in the usual 
way during the next exhausting stroke of the — 
end J. During the next stroke air is drawn in ugh 


numerous than one would expect. Only one engine 
having any similarity to a compound internal combustion 
engine, as far as I am aware, has been placed on the 
market. Speaking entirely from memory, this was, I 
believe, called the ‘‘Acme,” produced by Messrs. Magee, 
of Glasgow, and was on view some years ago for a short 
time in a window in Broad-street, City of London. I 
have not been able to obtain fur- 
ther particulars of this engine, but 
I think it was made in accordance 
with the patent specification 14,578, 
of 1886, which is not a true com- 
age engine, and has not, there- 

been placed in the column 
Type 9. It is really of the de 
Rochas cycle, modified by the fact 
that the explosion pressure is ex- 
erted upon two pistons simul- 
taneously—the crank pin of the 
one piston makes one revolution 
while the crank pin of the other 
makes two. The second piston is 
merely a large piston valve so far 
as the de has cycle is con- 
cerned. 

To attempt compounding in in- 
ternal combustion engines with two 
cylinders and pistons is, in my 
opinion, to court failure, except in 
very large oe To convey 
the hot products of combustion from the hot, the valve G, which is compressed on the return stroke, 
cylinder to another and cooler one is necessarily to | and when the ports K K are uncovered, the flame and 
rapidly cool down the products and give to the walls of roducts pass through, heating the air as before, and the 
the second cylinder a large part of the heat which it is | double cycle continues. With the modifications described 
intended to use as power. A judicious heating of the | both sides of the piston carry out the operations of the 
second cylinder, or parts of it, by an exhaust jacket | de Rochas cycle, fuel being mixed with the air on the one 
might remove a part of the objection, but even then | side only, the combustion on this side serving to heat 
there are the increased friction, lubricating oil used, and | the charge of air on the other or compound side. 








Fig. 38. 
Roots Compound Cycle 
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Outer circles show high pressure cycle 
Inner circles show low pressure cycle 
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Now if the compression pressure before ignition in the 
ignition and combustion end C of the cylinder be 100 lb. 
per square inch above atmosphere, then the pressure 
when the ports K K are opened by the piston near the end 
of the working stroke would be about 55 lb. per square 
inch above atmosphere. The air on the second expansion 
side is compressed to 36 lb., above atmosphere; the 
higher temperature and pressure from the other side of 
the piston will therefore raise the total pressure on this 
side very considerably to enable it to perform its working 
stroke efficiently. Moreover, during compression of the 
working charge, a certain amount of leakage will take 
place by the best fitting piston rings ; this is not lost as in 
the ordinary engine, but is retained on the second expan- 
sion side of the piston, and must be burned by the high- 
pressure flame entering from the other side. 

Fig. 88 shows the operations of the Roots compound 
cycle. Fig. 87 is to scale, and is really a small scale 
copy from the working drawings; the piston rings have 
been omitted. 

Thus, the larger part of all that temperature and 


pressure usually passing out of the exhaust valve in. the | 


ordinary de Rochas engine, which is completely lost and 
wasted, is by means of this cycle utilised to obtain 
another working stroke. This it must be remembered is 


effected with the same consumption of fuel, and without | 
bered that twelve tools very similar to that figured aboveare en- 


any corresponding disadvantage beyond the additional 
pair of valves. This engine has not yet been made, but 
it will, I am confident, show a greater economy than any 
other type of engine. 

Since making the experiments described in No. VII. of 
these articles, I have repeatedly exposed a thermometer 


marked to 630 deg. Fah. to the products of com-| machinery will shortly 


bustion in the exhaust pipe of a 4-horse power high-speed 
oil engine. The thermometer was placed 2}in. from and 
outside the exhaust valve, and the bulb projected into 
the passing products } of an inch. Within three seconds 


the ey ran up to 630 deg. Fah., and if not taken 
away quickly would have burst the glass. Four seconds 
would be sufficient exposure to burst it. 


_Numerous experiments which I have carried out at 
different times, and various things which I have observed 
in running gas and oil engines—which would make this 
paper too long to enter into here—convince me that the 
temperatures hitherto allowed for the exhaust in most of 
the published tests of various engines on the de Rochas 
cycle are much short of the actual. Professor Robinson 
says that the exhaust temperature ‘‘ may reach as high 
as 500 deg. Cent. sometimes.” 





| 


| 


| 
| 





Dr. Slaby gave the | 





exhaust temperature in an Otto gas engine as 432 deg. 
Cent. 

In the Society of Arts Motor Trials—and no tests of gas 
or oil engines since made in this country have been so 
trustworthy and thorough—the temperature is given as 
1866 deg. Fah. absolute when the exhaust valve opens; 
this, allowing a fall of temperature of 406 deg. Fah. for 
the passage through the exhaust port and valve, makes 
the exhaust temperature 1000 deg. Fah. If we allow it 
to be no more than this, then if we fully realise that a 
temperature of 1000 deg. Fah. and a pressure of 40 lb. is 
being always wasted at the end of every working stroke 
in a de Rochas or Otto gas or oil engine, we must see con- 
clusively that this cycle, though an extremely convenient 
and reliable one, is a very bad and wasteful cycle from 
the economical point of view. 








HARTFORD AUTOMATIC MACHINE TOOLS. 





ALtTHouGH the machine we are about to describe is by no 
means new, as it has been used under various forms for more 
than twenty years in America, yet it will, we believe, come 
to many of our readers as a novelty, and one worthy of very 
careful attention at the present juncture. When itis remem- 


trusted to the charge of one manin works in the United States, 
we can readily understand that much of the advantage which 
the American engineer has over his English brother is due to 
the possibility of using such labour-saving appliances. It is 
to be hoped, therefore, that the sadly fallacious policy which 
has induced British workmen to kick against the use of such 
be discarded, and that English 
engineers will turn their attention to the construction and 
use of automatic machine tools. In commencing to do so 
they will do wisely in profiting by the experience of American 
manufacturers. The machine illustrated herewith is designed 
specially for the manufacture of screws from a round rod; 
as, however, it can be used for many other purposes by 
making slight alterations, we shall describe its method of 
working in general terms. The machine fs driven by two 
belts, one crossed and one open, running on the three pulleys 
shown, the central one of which is fast, whilst the other two are 
loose. The crossed belt is used for ordinary driving, the 
open belt for reversing. The bar from which the article is 
to be made passes through a hollow poppet head, as on many 
turret lathes of English make. It is operated on in succes- 
sion by a number of tools fastened in a turret, and by two 
tools attached to a rest capable of motion across the bed-plate. 
From the time the bar is. placed in the machine till it is used 


up with the exception of an inch or two, the machine requires 

little or no attention, but goes on continuously and auto- 

matically turning out piece after piece. 
| The automatic action is derived from cam faces cr strips 
| attached to the twodrums beneath the bed-plate. These drums 
| are keyed to a shaft, actuated by a differential gear driven by a 
| strap, which transmits motion to the drum shaft by means of 
the large worm wheel seen to the right of the illustration. The 
object of the differential gear is that the shaft may revolve very 
slowly whilst any tool is in action, but when another tool 
has to be brought into operation, is moves more quickly, so 
that the change is performed without unnecessary delay. The 
differential gear, which works at a ratio of fifty to one, con- 
sists of two belt pulleys and a pair of differential wheels, not 
easily seen in the engraving, and a worm driving the worm 
wheel. The belt being in one position, the power is trans- 
mitted through the differential wheels in the usual way, and 
the rotation of the worm is exceedingly slow. The belt being 
on the other wheel, the power is transmitted direct, and the 
worm revolves rapidly. All the machine has to do, therefore, 
is to throwthe belt over. This it does by cams fastened on the 
last wheel on the drum shaft pressing against a lever as the 
shaft revolves, and forcing the strap over for a short time 
whilst the quick motion is required. The strap is pulled back 
by reverse cams to the slow position. An inspection of the 
engraving will, we think, make the action quite clear. 

The worm wheel is keyed to the horizontal shaft, which runs 
under the bed of the machine; on this shaft are also keyed 
the two large cam drums and two cam discs. We will con- 
sider these in order, commencing with that furthest to the 
right, the turret feed drum. The function of this drum is to 
move the turret backwards and forwards. This it does by the 
edges of the steel slips attached to its periphery pressing 
against a roller rotating on a pin projecting from the lower 
side of the long rest which carries the turret. At the posi- 
tion figured in the illustration part of the active strip can be 
seen ; this is feeding the tool forward. By the rotation of 
the drum the next strip, seen sloping downward from left to 
right, will presently bear against the pin, and press the rest 
quickly backwards. Immediately afterwards the next cam 
pushes the turret back into position, and the long cam moves 
the tool forward slowly to make the cut. During the back- 
wards and forwards motion of the slide the turret is partly 
rotated or “‘ indexed,” so as to bring a new tool into position. 
This action is produced thus :—Attached to the lower side of 
the turret is a ratchet wheel, having as many teeth as there 
are chucks in the turret, and also a disc with a similar 
number of notches. A bolt being pushed into any one of 
these notches prevents the turret revolving. During the 
backward motion of the slide this bolt is withdrawn by a 
cam, leaving the turret free to revolve. This it is caused to 
do by the ratchet wheel moving against a fixed pawl. When 
the right amount of rotation has been made, the bolt falls 
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into a new notch, and the turret is locked ready for the next | when screwing comparatively small articles, the dies com- 
| mence their work closed, and open when the screwing is com- 
they may be drawn off without reversing the 
¢ These are dies of the Witherell or Tucker type. In 
— the | most cases the die draws itself on, no leading sorew or other 
the disco in | device being used, but occasionally a suitably inclined cam on 
the second drum moves the rest forward at the requisite rate. 
The lubrication of the tools is, of course, of considerable 
It will be seen in our engraving that over the 
rted a tube having several holes through which 
pply of oil pours continually, being pumped up 


tool to come into operation. 


We come now to the first cam disc. It will be noted that a | plete, so that 
lever hinged at a point rather below the top of the bed hangs | machine. 


vertically downwards. The top end of it presses 
face of the rest, whilst the longer end lies beside 


question. The revolution of the shaft causes one of the cams | 
to press against the longer end of the lever and force it out- | 
wards, thus driving the rest and the tool transversely across | importance. 
the work. A similar device on the opposite side carries the | work is suppo 
cutting-off tool and operates in the same way at its right | a plentiful su 
time. The facing tool may if desired be replaced by any | 
other tool which is to operate on the periphery of the work. | which forces oil through a 
Next in order is the reversing disc. This is only used in | used with great success. 


special cases, or when using solid screwing dies or tappi 
Tt has for its function to move the tail of the strap-shift 
lever to the right and left, thus moving 


removed, 
Finally we come to the last drum on the shaft. 





the open or | 
crossed strap on to the centre or driving pulley. This it does | highest order. 
by two cams exactly resembling those shown on the cam 
plate of the differential gear, pressing it first one way and then 
the other. These cams are only attached to the disc with set 
screws, and can be adjusted to any desired position or entirely | 


For the bet- | 
ter explaining of its action, we will refer to thesectional sketch, 
not to scale, given below. The work that this drum has to dois 
> feed the bar or stock forward at intervals as required ; it is 


by a small centrifugal pump. In later tools a second pump, 


Poll 


| interchangeable, and have consequently to be of accurate 
| gauge size. We carefully examined a number of screw 
| threads produced by machines of different sizes in daily work 
at Chater Lea’s bicycle works, and they were all sound and 

e 
was in many cases of considerable length, were as regu ~~ 
| could be desired. This excellence of production is entirely 
due to the design and construction of the machine. It is 
abundantly c'car that the slightest tendency to shake of any 


| true. Similarly the plane surfaces, although the cutti 











ow drill, for example, is being 
The rest itself acts as a cork or 
ug. | valve for closing the supply or directing it into the requisite 
ing | channel. 

The class of work which these machines turn out is of the 
The articles are intended to be absolutely 


ey 
a 


diagram where the pressure shows a decided tendo 
That combustion is not as rapid as it appears to be va ly = 
person from the indicator diagram plo in a different mann, 
rom that which is generally done. In ordinary power diograms 
the abscis:w represent ms of the stroke of The piston, and 
the ordinates the corresponding pressures ; but as the velocity of 
the piston is never uniform, these diagrams cannot be supposed to 
give by their configuration a fair representation cf what is takin 
lace in the cylinder du successive intervals of time ; and rf 
@ able to have a fair knowledge of these actions we have to make 
a diagram wherein the base lina represents the path of the crank. 
pin, which has a uniform velocity, and the ordinates the pressures 
at the respective times, Fig. 1 represents one half of an ordirar 
diagram of an engine working on the Beau de Rochas cycle, and 
Fig. 2 the same diagram in relation to the path of the crank pin 
the abscis::e representing equal intervals of time, and the ordinates 
the corresponding pressures taken from Fig. 1, 
This diagram tells quite a different tale to the 
shown that combustion was sluggish and only compl 
35 deg. and 40 deg., or one-fifth part of the path of the crank pin 
That slow combustion is injarious and proved og avoided is now a 
recognised fact, but it is not so well known as it ought to be that 
it is more or less an inherent fault of most gas engines. I believe 
that insufficient admixture of the combin' is the chief 
cause of slow combustion, and join Mr. Frederick Grove 
cating the fact that no more attention is paid to it. Th 
to the above cause and to prove that itis of ter importance 
than is generally rec » I quote the following paragraphs 
from a lecture on “ The Combustion of Coal Gas for Fael Purpcses” 


first ; in it iy 
ete at between 


r in depre. 
at it is due 
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therefore called th stock feed drum. Referring to the sec- | 


tional skstch, this drum is shown with cams, a, b, c, d, which 
are hidden in the perspective view. 


pulleys shown in position. Within the spindle is a second 


tube B, bearing at its end the steel chuck C. This chuck has | 
a coned part at its forward end which fits into a similar | 
female cone on the main spindle. The chuck has two or | 


more longitudinally splits, and if left free springs open ; when 
pressed into the cone it closes the jaws gripping the stock." 
At the rear end of the tube B are two lugs K. Opposite the 
lugs are two levers E pivoted in ths collar G, which is 
attached to the spindle A, and is adjustable by the nut or 
collar H. The longer ends of these levers rest on the coned 
collar F. It is evident that if this cone is pushed forwards 
so as to open the levers, the tube B will be drawn backwards 
by the shorter arms of the levers. In coming backwards, 
however, the chuck C will close on the work and hold if fast. 
F is moved forward to accomplish this by a roller or pin on 


the lower part of the slider O being presessd by one of the steel | 


strips b on the drum. When another strip a is acting F is 
pushed backwards, and B is moved forwards by the spiral spring 
shown acting on its base; the chuck is then free to open and 
the stock to move, It is then that a third tube M comes 
into action. This tube also carries a split steel chuck at its 
forward end. This chuck is, however, pinched inwards so as | 
to always grip the stock. At the back end the tube ter- | 
minates in the grooved collar L. A tail piece on a second 
slipper N works in this groove, and the slipper is moved back- | 
wards and forwards by a second lot of cams c d, the latter of 
which should be further to the right than shown, on the stock 
feed drum. The combined action is then this:—A piece of 
work being finished in the machine is cut off by the travers- 
ing slide and falls. At the same moment the chuck C is 
pushed slightly forward and the stock released. Immediately 
L is carried forward, the spring M holding the stock, a new 
length of which is thus fed into position. F is then imme- 
diately pressed forward by the cam, the levers E come into 
action, B is drawn backwards, and D grips the stock. The 
tools then come into operation, whilst at the same time L is 
drawn backwards in readiness for the next feed. 
The general action of this machine will, we trust, be under- | 
stood from this description. A few words may with advan- | 
tage be said about the cutting tools. These do not differ | 
essentially from the tools used on ordinary turret lathes. 
They are cut to the shape of the work it is desired that they 
should turn out and are carefully bevelled so that the wear 
at the edge does not affect the accurazy of the article pro- 
duced. For screwing or tapping a variety of tools depending | 





upon the actual work to be performed areemployed. Insome | 
cases, as when a solid die is used, the gear for reversing the 
Is‘L: by chif-ing the ctrap is used. Ia other cases, as , 


~ 


Above it there is | 
the hollow poppet spindle A with the bosses of the three | 


| 


bustible mixture from the diluents for the sake of demonstration ; 


| the gases during expansion is due to “ after burning.” 








SICTIONAL SKETCH OF FEED MECHANISM 


of the moving parts would lead at once to inaccuracies. The 
greatest attention has therefore been paid to the size and 
nature of the working surfaces. In the larger machines both 
| the head and the mandril are made of cast iron; the man- 
dril running in parallel white metal bearings, lateral motion 
| being prevented by collars. The size of the bearings are 
larger than ordinary English practice, and we understand 
that even after years of work the wear is inappreciable. Tor 
| smaller sizes wrought iron or steel is used in place of the cast 
iron. | 
Saveral machines of this type, manufactured by Messrs. | 
Pratt and Whitney, Hartford, U.S.A, will be exhibited by | 
Messrs. Buck and Hickman, their London agents, in motion 
at the forthcoming cycle show at the Agricultural Hall, and 
we very strongly advise our readers to take the opportunity 
of seeing them at work. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions cf our | 
correspondents.) 


| 
THERMODYNAMICS OF THE GAS ENGINE. | 
Sir,—I beg to apologise for the delay ia replying to Mr. | 
| Frederick Grover’s letter, published in THE ENGINEER of Avgust | 
| 20th, caused by pressing professional occupations, rom the | 
purport of that letter I perceive that my proposition on the 

| explosion of confined gaseous mixtures was not understocd, so | 
| that I must clear this point before replying to it. } 
All treatises on the gas engine invariably admit that the com- | 

| bustion of gaseous mixtures, when confined in close chamberr, | 
| takes place at constant volume, Considering this theory to 3 | 
| erroneous in not separating the action of the combustibles from 
| that of the diluents which invariably accompany them, I opposed, 
| in a communication published in THE ENGINEER of August 13th, 
| to this accepted theory, a proposition on the following terms :— | 
| ‘Explosion at constant volame can only take place in a closed 
| vessel, when the combining gases exist in definite ——_ | 
required for complete chemical combination. When diluents are | 
present the combining gases expand, doing work on the diluents | 
with suppression of heat of explosion, which heat reappears during | 
expansion.” | 
In proving the truth of my proposition, I separated the com- 





but it must be understood that the action of the combustible | 
gases during combustion, when diffused or mixed with the 
diluents, is jast the same as if collected in a body separate from 
the diluents, for the gaseous molecules are surrounded by an 
atmoephere of diluents, and each molecule acts separately, just in 
the same manner as was adopted in the demonstration. The 
diluents, gases, or vapours may be of any composition, affecting 
the final results only in proportion to their relative specific heats ; 
they may be inert or combustible gases, in excess of the quantity 
required for complete chemical combination. As a consequence 
of this action taking place in the cylinders of gas engines, I pointed 
out the peculiar exothermic action of the gases during expansion 
being due to it, but not exclusively. 

Now that my proposition has been made clear, Mr, Frederick 
Grover will admit that scavenging bas nothing to do with it, in so 
far as affecting its truth. Tae effect of ecavenging is the substi- 
tution of a part of the — of combustion, of a previous 
explosion, by an equal volume of pure cool air; this sudden dis- 
placement cf the products of combustion by the entering air has 
the advantage of producing a better admixture of the combustible 
gases, thereby increasing their efficiency ; but it has the disad- 
vantage, to a less extent, of cooling the walls of the cylinder and 
the remaining diluents, all of which will have to be heated to the 
temperature of combustion, with consequent loss of heat and 
diminution of temperature of explosion. 

I do not agree with the opinion that the exothermic action of 
Combustion 
once started takes place more or less rapidly, according to the 
better or worse admixture of the combustible gases or the quantity 
of dci'ucnts presoat; it ceases, invariably, at tho point of the 














, delivered by Professor Vivian B, Lewes before the thirty-second 
meeting of the Incorporated Gas Institute :— 
‘* When we mix gas with cold air in a Bunsen burner, diffusion 
| has practically no time to complete the admixture of air and gas 
in its passage up the tube to the point at which it burns, so that 
we are practically consuming small streams or layers of coal gas, 
which are side by side with similar layers of air ; and, although 
| the result is a certain acceleration of the combustion, that accelera- 
| tion is very small compared with what could be obtained by other 
| methods which would give complete admixture for combustion. 
| In order to ensure the greatest intensity of heat, which is entirely 
dependent upon the rapidity of combustion, we must have the 
particles of gas and the particles of air, which enter into combina- 
tion, side by side, so that when ignition takes place the particles 
can instantaneously combine without having to search for the 
body with which they have an affinity. In a blow-pipe we achieve 
a certain increase in temperature by blowing an excess of air 


| under pressure into the centre of a gas flame; the inrush of a 


larger quantity than is really needed rendering the combination 


| of the particles of oxygen in the air more rapid, But such an 


arrangement has the drawback that, at the same time that ycu 
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PELL i 
are putting in a large quantity of oxygen, you are increasing in 
four times that ratio the supply of inert scat This has to 
be heated to the same temperature as the flame, and cools it down 
to an enormous extent,” 

Oa being asked during discussion if this action resulted in im- 
perfect combustion, Professor Vivian B. Lowes replied :—‘' In an 
ordinary Bansen burner flame, did the imperfect mixing bring 
about imperfect combustion? No; it really brought about a 
great length of travel before the combustion was completed. If 
one took the imperfect mixture, it would be found that the flame 
was Gin. to 7in. in length before one got the constituents of the 
coal gas and the oxygen of the air, with their strong affinities, 
discovering each other, and getting duly ‘wedded’ into the prc- 
ducts of combustion. But the difficulty which they experienced 
only lengthened the flame, and did not in reality affect the ulti- 
mate combustion. Do away with this difficulty, bring about a 
thorough admixture, and the flame would be found to be at once 
shortened down to nearly half the sizz, There was the secret of 
the increase of temperature—the longer the flame, the greater the 
dissipation of heat. It was intensified both by increasing the 
rapidit and decreasing the siz>, and for this an enormous increaso 
in the heating effect was obtained.” 

When spetking of the on burner, which has a small fan 
driven at a high rate of speed, so as tu churn the air and gas into 
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sonditi f complete admixture just before combustion, Pro- 
f cone ivian B. lone said :—'' The effects which are gained by 
this rocess are really remarkable, and will enable us to obtain, 
from’ coal gas and » temperatures far above those which we 
have before considered possible. The temperature of such a flame 
is so high that it is impossible to measure it by thermo-couples by 
the same method that we can employ with an ordinary unsen 


joe a restraint this federation might be nothing short of a national 
er. 
ow that the attention of the whole country is directed to trade 
disputes, would it not be possible to go a step further than the 
suggested insurance syndicate, and set up a voluntary trade arbi- 
tration tribunal? To suggest such an arrangement before a dispute 
arises is a very different matter to proposing arbitration in the 





: have to rely upon the intensity of i J 
neh it o poy ths ot in pon Bes judge of the increase in its heat- 
. 3,” ; ; 

0 ah would be superflaous, for everything is 
plainly that it looks as if it althad been said in reg’ 
es sorry that Lam not yet ae to keep the promise made 
in my communication above referred to, 

London, October 30th, 


ut down so 
to the gas 


E, CLavubio DA SILVA, 





H.M.S. LEANDER. 


§in,—All must be obliged by the pains that you have taken to 
sift the case and get at every particular of this much-discussed 
ship; so leading a paper as THE ENGINEER cannot consistently 
publish historical details of erroneous character. To completely 
clear up the subject, I ask your leave to submit further correc- 
tion, namely :—(1) For 100 years—from 1760 to 1860—the word 
“frigate” was always understood among naval men to mean one 
thing. A man-of-war with one whole deck, the main deck, armed 
with guns, and covered in wholly or in part. Above she had also 
forecastle and quarter deck with guns, and a waist between, most 
generally without guns, and not usually decked over, But about 
the beginning of this nineteenth century a few vessels were con- 
structed with the waist decked over flush with newer 4 deck and 
forecastle, and mounted with a few guns. This altogether made a 
“spar deck,” and the vessel was still an improved frigate, some- 
times called ‘‘ double banked,” or with epar deck. (2) A line-of- 
battle ship, two decker, had a lower deck, upper—or main deck— 
also a quarter deck, forecastle and poop, and this was never among 
naval men called a — Persons calling vessels with two or 
three decks regular ‘‘frigates ” do not understand the subject; 
frigates of 90 or 74 guns never existed. (3) ‘‘ Battleships” is a 
modern term, short for the old phrase ‘‘ line-of-battle ship,” and 
was not applied to frigates. Vessels of two or three decks, 
covered in more or less, are not frigates, though the term is 
loosely used by civilian writers of late years. alae 

On a second deliberate view of the model itself, I observe it is 
of a 74-gun two-decker, of George III. time ; there are 28 ports 
on the lower deck, 28 on main deck, 14 on quarter deck, and 4 on 
forecastle, total 74, which was the usual number; the “ Forty 
Thieves” were vessels of this sort, but were not frigates. Subse- 
quently the 74’s had their guns reduced to 72, A few had some 
light guns extra on the oop. 

There are wr | two ships of 74 guns that I can yet trace as 
likely to have a Turk figurehead—the Sultan, built on the Thames 
about 1807, and the Imaum, built about 1826. Does the model 
represent either of those? There was an Algerine, built about 
1830, but she was only a 10-gun brig. The most probable explana- 
tion has been given that the Admiralty might have ordered a 74, 
like the photcgraph, and then afterwards decided ona large frigate 
like the Leander instead, when there was occasion for the latter. 

Persons wishing to know what the Leander was really like can 


see the model of the sister ship Java, 60, at Greenwich College 
Maseum. H., Y. Powsgi1, 
Bayswater-terrace, 


November 8th. 





OIL AND GAS ENGINES. 


Sin,—With regard to Mr. Knight’s inquiry as to how the wires 
were placed in the experiments described in your issue of the 
29th ult., each wire was p! in each experiment, whether in the 
combustion space, a port, or over a valve, so that it was supported 
by its end only, with the maximum amount of wire at the 
greatest possible distance from the yoy | walls, 

Mr. Knight’s suggestion that the wires should be suspended as 
chains is a very good idea, although in the fine wires of the gauge 
mentioned from din, to 8in. long, with so small a fraction of time 
between each explosion, the loss by conduction is an absolutely 
negligible quantity. 

In specifying a ‘“‘new and better system of ignition” I meant 
something absolutely new ab initio, a new system or method, more 
reliable, inherently more accurate as to timing, and with less varia- 
tion in the moment of ignition—such an idea, in fact, as I am now 
trying to put successfully in practice. Twelve years ago I tried 
various methods of electric ignition, and convinced myself then 
that electric ignition was not so convenient or reliable, and much 
more expensive than tube ignition, and I have not seen anything 
since to induce me to alter that view. 

I quote Mr. Knight, ‘‘ Mr. Roots has not told us why it is that 
an engine fed with cold air gives a greater power than one fed 
with hot air. The reason is that the rarefied or hot air does not 
produce a cylinder full of air and gas.” This is not quite 
accurate, The cylinder is equally full in both cases. The reason 
is that the cylinder does not contain the same quantity by weight 
of air when hot as it does when cold, and consequently does not 
produce so high a pressure. In giving the converse experiment 
I thought this too obvious for farther explanation. Brevity must 
be considered, For instance, in the last issue, an article might 
and probably should have been written upon each of the three 
variations of Type 7. 

I have mislaid the pamphlet Mr. Grover was good enovgh to 
send me about two years ago relating to the matter referred to 
in his letter, viz, ‘‘ Benefit obtained from a retention cf the 
products of combustion,” and if he wil! be good enough to lend 
me another copy for a day or twolI shall be glad to go into the 
matter again, Pending the receipt of this, however, I do not 
think that whether in a gas ongne cylinder, or in ‘‘ a closed vessel 
at constant volume,” an explosive mixture either of gas and air, 
or of oil vapour and air in the relative proportions dealt with in 
internal combustion e es, higher pressures would be obtained 
by the retention cf the products than without them. ‘‘ Excess 
of air” is somewhat vague. Will Mr. Grover also state the pro- 
portions, if his pamphlet should not contain this information ? 

London, November 3rd. Jas. D, Roots, 





INSURANCE AGAINST STRIKES. 


Sir,—It is not without serious misgivings that I have read your 
leader on the above subject, The scheme as outlined is too vague 
to allow of close criticism. It may contain the seeds of a national 
institution unsurpassed for usefulnees and good by any in the 
history of trade, or it may father a tyranny compared with which 
trades union methods are an enlightened p 

Presumably every employer who signed the syndicate’s rules 
would bind himself, under pain of a heavy penalty, to 
implicitly follow the orders of the executive. Otherwise, it is 
difficult to see how cohesion could be obtained. If this is to be so, 
the utmost care in the selection and control of the executive would 
have to be exercised. The greatest error in trades union organisa- 

‘lon of to-day is the despotic power of the executives, Large and 
insufficiently-controlled power in an executive has been tried in 
most ages and many countries and found wanting. To this cause 
may be traced the loss of constitutional freedom in France and 
Spain, and the imminent peril of our own. 

It is extremely doubtful whether any cautious business man would 
care to place himself unreservedly in the hands of a body of men, no 
matter of how high standing, unless some provision were made for 
periodically and frequently controlling them. Oar own national 
executive is subjsct to the almost constant control of the country, 
and with a similar check and a good constitution tho strike 


t or any other dispute after it has commenced. When an 
Englishman meets another and knocks him down, and the knockee 
has retaliated in kind on the knocker, suggestions of arbitration 
by the bystanders are not apt to meet with much encouragement 
till one party has received severe personal injury, and it requires 
the compulsion of authority to bring the disputants before the 
nearest arbitration tribunal at, say, Vine-street, 

Now, if those same hypothetical individuals met before the dis- 
pute in question arose, it would probably have been a compara- 
tively easy matter to induce them to agree to the 2 ap of 
an im tribunal before which their disputes should be settled. 
Sach an arrangement has been made to a certain extent by every 
Englishman, either in person or by his own or his ancestors’ 
proxies in the Parliament of the country. Why, therefore, should it 
be impossible for capital and labour to come to a similar mutual 
arrangement / 

It ought to be ey to constitute a tribunal of this sort, whose 
members should as far as possible ba accustomed to weighing evi- 
dence, and should be conversant with trade matters. Now, a step 
further might be taken, and a mutual labour capital council 
appointed, by which the rules under which the arbitrators would act 
could be framed, and any matter touching the welfare of trade 
discussed, 

Before such a court of arbitration any workman could cite his 
employer ; or it might be arranged that only a trades union should 
have the right to institute proceedings. In either case the parties 
to the suit should pay a certain sum, determined by the financial 
position of the poorer into court, as a guarantee of good faith and 
to prevent frivolous action, As far as I am concerned, I see no 
i table difficulties in the way of carrying this scheme 





into effect. 

No one can wish for a state of affairs in which it is possible to 
get more than jastice ; for in such a condition of things he may, 
at some time, be the y against whom “ more than justice” has 
been obtained. A tyrannical federation of employers could serve 
no possible good end, even for itself. Its probable outcome would 
be a general trades union federation, everlasting war, and the 
permanent ruin of trade; but a voluntary arbitration tribunal 
would at least have a chance of putting an end to trade disputes, 
and restoring harmony to the mercantile community. 

Camborne, November 8th, J.S, V. Brckrorp, 





THE HAGGAN ARTICULATED LOCOMOTIVE. 


Sir,—Your advice to lovers of science on the subject of the 
above locomotive, and especially the reference to the valve gear, 
leads one to believe that the ‘‘ paramount commissioner,” as the 
Americans termed him when he attempted to enlighten the 
— people on the action of their Thompson cut-off, is again 
in evidence, That at least is the conclusion I have formed regard- 
ing the statement, ‘‘ They say it’s a Walschaert’s.” To be quite 
accurate it should be termed a Belpaire-Von Waldegg gear; but 
as this involves no question of a scientific nature, it must be con- 
cluded that to you at least there is something puzzling about the 
arrangement, It may also, as you seem to expect, prove puzzling 
to some of your readers, If so, a few words will be sufficient to 
set them right. The expansion and reversing links are actuated 
by the rocking beams on the opposite sides of the engine 
through the medium of the shafts, one within the other crossing 
behind the fire-box, as shown. That is to say, the link of the 
right-hand engine moves in unison with the piston of the left-hand 
engine and vice vers4. The motion of the link is transmitted by a 
radius rod to a floating lever, fulcrumed at its bottom end on the 
rocking beam, and conn at its upper end to the valve rod, 
the radius rod being connected at an intermediate point. Port 
opening is thus obtained from the opposite side piston—lap plus 
lead from the piston to be controlled—and the direction of revolu- 
tion according to the position of the radius rod above or below the 
link fulcrum. How this can be considered puzzling I cannot con- 
ceive, nor do I think anything has been concealed as you suggest. 

I trust you will be able to follow my rather brief explanation, 

206, Gorton-lane, Gorton, Jas, DUNLOP. 

October 23rd. 

[We are pleased to find that one at all events of our readers 

understands these engines.—ED. E, 





THE OSCILLATING ENGINE, 


Sir,—Will you allow me to supplement your obzervations 
respecting the oscillating engine on page 394 of your last issue? 
This form of engine was first suggested in 1785 by Murdock, who 
made a model, which I believe is still in existence. In 1811 
Richard Witty took out a patent—No, 3497—for an engine with 
an oscillating cylinder ; but I do not know of any engine bei 
actually made by him. The idea was revived by Aaron Manby, 
founder of the Horseley Ironworks, near Tipton, a man whose 
work is not so well known as it deserves to be. Manby patented 
the oscillating engine—he uses the word in his specification—in 
1821, No, 4558, and in the following year he fitted an engine of 
80-horse power in an iron ship, the Aaron Manby, 120ft. long and 
18ft. beam, and drawing 3ft. 6in. water. The ship left the 
Thames in the early part of June, 1822, and arrived in Paris on 
the 1lth or 12th of that month, to the no small surprise of the 
inhabitants of that city. The event is chronicled in the Constitu- 
tionnel of the 13th of June and the Débats of the 16th. The 
commander was Charles Napier, then I think a lieutenant, after- 
wards Admiral Sir Charles Napier, the engineer being Mr. Charles 
Manby, son of Aaron Manby, then a young man of eighteen, It 
was the first iron ship that went to sea, the first ship that made a 
voyage from London to raris, and it contained the first oscillating 
engine ever made, The Aaron Manby plyed on the Seine fcr 
many years, There is a drawing attached to Manby’s specifica- 
tion, and I believe that Mr, Charles Manby s original drawings are 
still preserved in the library of the Institution of Civil Engineers, 
Some further particulars may be found in the memoir of Mr. 
Charles Manby in the ‘‘ Proceedings” of the Institution of Civil 
Engineers, vol, lxxxi., page 327, and in ‘*Gill’s Technical Reposi- 
tory,” vol. i., pages 398, 411 ; and vol. ii., page 66. 

75, Dartmouth Park-road, N.W., 
November 2nd. 


RICHARD B, PROSSER, 





STRIKE AND LOCK-OUT. 


S1r,—I am one of the few employers who favour the eight hours 
day, and I putmy views before your readers in a recent letter. 
By an eight hours day I mean honest unremitting effort on the 
part of every workman, freed from all the contemptible forms of 
wasting time which are practised by quite one-half the workers 
in all departments; and a sliding scale of wages by which each 
man be paid according to his powers of production. It is grossly 
unfair that the lazy fitter, turner, or plater, must be paid the same 
rate per hour as the energetic and skilful workman, and still 
more unfair that the leaders interfere with the operating of the 
machines’ to the best advantage. Above al), however, the 
employers must be relieved from the annoying interference of the 
dissipated district delegates whose chief occupation is performed 
of an evening on a comfortable seat, among the least capable of 
the workmen who pass their evenings in tap-rooms of clubs, and 
abuse those employers who live laborious days and spend anxious 
nights in their efforts to get the orders to hold their business 
together, and find work and weges for their workmen, We don’t 
all make cocoa, 





insurance syndicate might well bea national blessing. Without 


I note many of the daily newspapers, in th articles oy the 


ing | pass at a fair or reasonable price. 


strike, adopt the language and notion which the Annie Swan type 
of fiction has made tamiliar—that the mill-owners and employers 
are mostly coarse-minded slave-drivers, and factory pm and 
domestic servants all ladies of cultare. 

The London Daily Chronicle, in its articles on the strike, greatly 
over-rates the rights of the men, and ignores the case for the 
employers, but I believe the editor will find his rhodomontade on 
this matter as far from the truth as his shrieks about the “‘courage, 
strength, and daring” of the Greeks, 

3 and 4, Lime-street-square, London, E.C, 

November 9th, 


THE ATLANTIC CITY EXPRESS. 


Sin,—It is extremely interesting to have before us—page 393—~ 
the letter of Mr. E. K, Clark, giving the results of his ride upon 
the engine of the Atlantic City express. In June, 1893, I rode on 
engine No, 682 over the same route, and timed ten miles together 
at a speed of 45 seconds pe mile, or 80 miles an hour, and a few 
miles at 44 seconds, or 81°8 milesperhour. Mr. Clark proves that 
this speed has been improved upon, as his fastest mile is covered in 
43 seconds. This is splendid work, and I should be much obliged 
if your correspondent would give the number of cars and their 
weight in English tons. CLEMENT E. STRETTON, 

Leicester, October 25th, 


[May we ask Mr. Stretton to describe precisely how he took 
the time, A detailed account of the experiences of an English . 
engineer when an American train is running at these colosssl 
speeds ought to be very valuable, If our correspondent can find 
his log book of the run, it will no doubt sufficiently refresh his 
memory.—ED, E.] 


GILBERT LITTLE, 





THE MANCHESTER SEWAGE PROBLEM. 


Sin,—With reference to my letter in your issue of September 
17th on this subject, I regret to find that I inadvertently stated 
that Aluminaferric had contributed to the failure at Staines and 
brought down no less than three injunctions. 

I have since learnt that the sole manufacturers, Messrs. Peter 
Spence and Sons, Manchester, supplied only one lot of four tons 
to the Staines District Council, and that, although they had no 
opportunity of supervising the use of their precipitant in its 
necessarily special application to this particular sewage, the results 
were, I have been informed, entirely satisfactory, also that the 
injanctions referred to in my letter there were only two, and not 
three—one was taken out in December, whereas the Aluminaferric 
was not used until February. 

I am also informed that the other injunction bad no direct 
reference to the effluent, consequently it was incorrect to say that 
the Aluminaferric as a precipitant had failed, or that the injunctions 
had been taken out in consequence thereof, 

In common fairness to Messrs, Spence and Sons, I shall be 
obliged if you will kindly insert this correction in your next 
issue, T, W. BAKER, 
November 3rd. 





NATIONAL INSURANCE. 


Sin,—I see on page 452 in your issue of 5th inst., an article in 
which my letter to the Times—which appeared on July 8th last—is 
quoted inaccurately. £160,000 would be only 4d. per cent. upon 
a capital of a thousand millions, Certainly this is not a high price 
to pay for insuring against systematic endeavours to di 
capital, which have met with some success in the past, but which 
must enlist every man who either has capital or brains on the 
other side. As an accountant, I see the matter more clearly 
perhaps than an employer of mechanical labour would, 

5, Moorgate-street, London, E.C, Tos, A. WELTON. 

November 8th, 





THEORETICAL DYNAMICS, 


Sin,—A group of half a dozen physicists, all eminent ; a sheet 
of paper; a pencil, With the latter one of the group draws a 
pulley, a cord over the pulley, a tree, a bough from which the 
pulley hangs. To one end of the cord is attached a stone; to 
the other cord clings a monkey. The stone balances the monkey. 
ff the monkey proceeds to climb up the rope, what will happen? 
Will the stone rise or fall? Heated discussion; break up of 
the party; no result, Can any of your readers help to settle 
this question? ALFRED JINGLE, 

Dingley Dell, November 9th. 





RIVER WEY NAVIGATION, 


Sir,—Eighteen or twenty years since I was continually passing 
up and down the Wey with a steam launch. I gather from Mr. 
Roots’ letter the locks are still in the same state as formerly. If 
Mr, Roots had applied to the manager of the Wey Navigation at 
Guildford, I think he would have been able to have obtained a 
I took the precaution to have a 
duplicate crowbar and winch handle made, for on one occasion a 
friend dropped the crowbar into the lock, and a long delay ensued 
until one was borrowed from a neighbouring mill. 

Barfield, Farnham, October 30th. JOHN Henry KNIGHT. 





DIVINATION. 


Sin,—Re your letters on “ divinaticn.” Allow me to say I am 
fourteen years of age, and have this power vested in me. Anyone 
who doubts that water can be found with the divining rod is at 
literty to send for me to find a spring for him in any part of the 
country, on receipt of travelling expenses. I have every con- 
fidence in this method of locating springs of water. 

16, Henrietta-street, Catherine-street, H, B, Mupray, 

City-road, E.C., November 2nd, 





THE BRUSSELS AWARDS, 


Sir,—We notice in THE ENGINEER this week that, amcng the 
list of firms to whom the Grand Prix has recently been awarded at 
the Brussels Exhibition, a mistake has been made in the initials of 
our firm, as it should be C. A. Parsons and Co., instead of C. H. 
Parsons and Co, We should be much obliged if you could correc’ 
this mistake, as in the following paragraph the initials are correct, 
and it might lead people to suppose that the firms were different. 
(For C, A. Parsons and Co.) 
66, Victoria-street, London, S.W., CHARLES P, MARTIN, 
November 2ad, 





EXPERIMENTS UPON PROPELLER VENTILATING FANS. 


Sm,—Having had several inquiries regarding the experiments 
I carried out at the recent meeting of the Institution of Mechani- 
cal Engi ) aD of which appeared in the last issue of 
your paper, I have pleasure in saying that the experimental appa- 
ratus may be seen in action at my office any time between 10 and 
5 o’clock during the next two weeks. Application for an inspection 
should be made beforehand. W. G. WALKER, 
47, Victoria-street, Westminster, S.W. November 10th. 





——————— 


LauncH oF A P, anp O, StgaMeR.—The P, and O, Company 
launched on Wednesday, from the yard of Messrs, Caird and Co., 
at Greenock, a large screw steel passenger steamer, the Arabis, 
which is the fourth of her claes intended for the Esst India, China, 





aud Austrelisu wail service. 
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SOUTH AFRICAN MAIL STEAMER BRITON 


MESSRS. HARLAND AND WOOLF, BELFAST, BUILDERS AND ENGINEERS 








SOUTH AFRICAN MAIL STEAMER BRITON. 


a | ON THE THAMES IN THE VICTORIAN ERA. 
THE advent of the Briton, belorging to the Union Steamship 


No. VII. 


African trade. For the first time in the history of the Cape 


of Good Hope mail service a steamer exceeding 10,000 tons | lived in connection with the oscillating cylinder engine in 


vice. The twin-screw steamer Briton is by far the largest | attempts of inventors to introduce some type of marine 


trade. Just as the Scot a few years back marked an im- | paddle steamers and take up as little space in the vessel 





the Norman placed the fleet of the Union Steamship Com.- | 
pany in advance of any other fleet of steamers employed in | 
the South Atlantic, and the building of the Briton shows that | 
the company are determined to maintain this advance. 

At the time she was launched we published a drawing | 
representing her on and off the ways. That which we now 
give shows her exactly as she is, fully equipped for sea. 
The brig-rigged steamer in the distance represents her pre- 
decessor, the Briton, built in the year 1861, a vessel of 
1164 tons, being the second ship of that name, the subject | 
of our engraving being the third. The Briton now under | 
notice is 530ft. between perpendiculars, and 544ft. 5in. over | 
all, with a beam of 60ft., while the depth from keel to upper | 
deck is 40ft., her tonnage being 10,300 tons, making her by | 
far the largest steamship engaged in the Cape mail service, | 
and some 2800 tons larger than the latest addition to the 
Castle Line, named the Carisbrook Castle, launched last 
Thursday week at Govan by the Fairfield Company. For 
further particulars respecting the Briton, we refer our 
readers to our issue of June 11th, where an illustration of | 
her launch is accompanied by full details of her dimensions 
and accommodation for passengers, &c. 























A New Guypoat.—H.M.8, Sheikh, twin-screw river gunboat, | 
145ft. long by 24ft. 6in. beam—a sister ship to the Sultan, which is 
now in Egypt—constructed by Messrs, Yarrow and Co., Limited, 
bad her official two hours’ speed trial in the river Thames on | 
Thursday, the 4th of this month. The draught was only 2ft., 
carrying a load of 35 tons, and the mean speed for the two hours } 
was 11 ‘466 knots, equal to 13°177 statute miles, with only 140 Ib. | 
of steam. The boilers are able to work at 200 lb., so that a con- | 
—s higher speed could have been maintained if wished. The 
Adm — represented by Mr. Cotsell, Mr. Harding, and Mr. 
Carter. @ may remind our readers that the above vessel is one 
of several building to Admiralty designs, for use on very shallow 
rivers, The armament consists of two 12-pounder quick-fring and 
several automatic guns, | 

| 


TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, Ludgate and | 
Co., 28, Exchange Buildings, St. Mary’s-gate, Manchester, have | 
been appointed sole agents for Lancashire and Yorkshire for Riley | 
and Winstanby’s well-known patent automatic constant level | 
sight feed lubricator for gas and oil engines.—We are informed 
that the “Norwegian Mica Company” working mica in Norway, 
has taken offices in Christiania.—Messrs. George Craddock and 
Co., inform us that they have opened an office in Johannesburg 
at Balmoral Chambers, 11, Harrison-street, Their post-office box | 
is 316, and telegraphic address, Kopos, Johannesburg. — The 

rial Stone Company, Limited, whose works are at East Green- 

















Figs. 33 and 34—HUMPHREY’S8 OVAL TRUNK ENGINE 
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Aldgate, E.C.—The Yost writer Company has found it advis- | in their ideas, was to be enabled to cause the piston-rod | | 


able to open a branch depét in Bud hb lete stock | - b : a i 
of Wark alabieareniasieneta co re a on teal to vibrate, while the cylinder remained stationary. The | 

















i i i i . | the first decade of the Victorian era is evidenced by the a, 
gross register will begin her career in the South African cer- | the 'y postings ne F yo 


; i ican | engi aller cl f as its inventor found that , 
steamer which has ever been employed in the South African | engine that would be adapted to the smaller class o Ses ce aaa a ae sear See ae We 


portant change in colonial affairs, so the Briton now marks | as the oscillator, and have as few working parts, but still engine, the outer air interfering 
another long pace in advance. In their turn, the Scot and | retain the fixed cylinder, which was looked upon by working, as his sliding stuffing-box 











ey ‘ ‘oi : 
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SHIPBUILDING AND MARINE ENGINEERING first to attain this end, about the time referred to, wa3 a 
Colonel D'Arcy, who patented an engine which had its 
Company, marks a notable stage in the progrers of South piston-rod ag nang Fe Ta oa _ in the 
: “6 di Sg it sti iston, and a sliding stuffing-box in the cylinder cover, 

| Presupicg, the sage tells us, “dies hard.” That it still ie pst mete ie? penis casiietdeeealisianent 

to the crank pin on the paddle shaft. This arrangement 
y but quite failed in practice, 

e 


old “saw,” that ‘ nature 


rsistently with its 
itted that element 
whenever the pressure on the 
top side of the piston got 
below that of the atmo- 
sphere. 

This vibrating piston-rod 
idea was, however, much 
improved upon by Mr. F. 
Humphreys in an engine of 
the type illustrated inFigs. 33, 
34. In this engine the piston, 
which was of the ordinary 
kind, had a trunk which was 
oval in cross section attached 
to its top side, the piston- 
rod having ordinarystrap ends 
which embraced a gudgeon 
secured to the piston at its 
lower end, and the crank pin 
at its upper one. A pair of 
these engines were fitted in 
a steam vessel called the 
Dartford, which ran for a 
short time, but failed through 
the wear caused by the grea‘ 
angular friction of the pistons. 
It is on record, however, 
that a Mr. Broderic had pre- 
ceded Mr. Humphreys witha 
similar engine which he 
fitted in a steamer called the 
Tartar, with which he crossed 
the Bay of Biscay, and 
was the first person to de- 
monstrate the practicability 
of sending a steam vessel 
across that bay whichtill then 
had never been attempted. 
The great drawback to this 
type of engine was the 


them as the sine qué non of safe construction on ship- excessive friction in the stuffing-boxes, in the endeavour 
board. to keep them free from leak E 
All these would-be improvers on the oscillating type and the tendency of the cylinder and piston to wear 
of engine apparently appreciated its direct action, and | oval, induced by the peculiar motion of the latter when 
Im the doing away with the necessity for a connecting-rod, | attached in the way shown to its rod. Neither of the 
wich, have taken City offices and opened show-rooms at 4 and 5, | ag required in engines of other types. Whatwas wanted, | types of engines just noticed was ever to our know- 
“A we e used on shipboard for other than small powers. 

With the advancement of knowledge in boiler-making, 


of either air or steam ; 
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i s much assisted by the great improvement made 
eS of pace tes cae came the stimulus for 
the employment of a higher pressure of steam on ship- 
board, and, as ® consequence, the still further develop- 
ment of the principle of its expansion in marine engine 

inders. 
ag engines this principle had already been carried 
so far as to include the introduction of a second cylinder 
_a small one—into which the steam at boiler pressure 
was first admitted and allowed to do work, and was 
subsequently made tu flow into the large cylinder, and 
there expanded until all the useful work had been got out 
of it. This type of engine, which took the name of its 
inventor—Woolf—was, we believe, in its adaptation for 
the propulsion of river steamers, patented by Messrs. 
Joyce and Co., of Greenwich Ironworks, who shortly 
afterwards fitted a pair of them to one of the Halfpenny 





{ 

|in the first decade of Queen Victoria’s reign as 1840 
experiments were made to test the speed of the vessel 
first fitted with it against that of some of the mail 
packets plying between Dover and Calais. 

In the first of these trials between the Archimedes and 
Ariel, both vessels using sail and steam, the screw beat 
the paddle vessel by six minutes, and on the return 
passage, under the same conditions, the Archimedes 
again beat by five minutes, the speed across Channel 
maintained being 9} knots an hour. On the next trial 
with another boat—the Beaver—on the outward passage, 
the screw beat the paddle by four minutes, and on the 
homeward one the paddle beat the screw by nine 
minutes. The trials resulted with varying success, but 
on one of the passages between Dover and Calais the 
Archimedes ran ibe aihinee in 1 hour 534 min., being 





the swiftest passage which had then been performed. Of | 
























































reversed, the Rattler’s screw blades being set vertical, or 
in a line with the stern post, when the Alecto towed her 
at a speed somewhat under 6 knots. 

In the ninth, or “ tug-of-war” trial, the ships being 
lashed stern to stern, and the Alecto allowed to tow 
the Rattler astern at two knots an hour before 
her engines were moved, in five minutes after the 
Rattler’s engines were started her stern-way was 
arrested, and the two vessels momentarily stood still, 
the Rattler then gradually moved ahead and dragged 
the Alecto astern against the full power of her engines 
at a speed of 2°8 knots an hour, the actual power 
exerted by the engines being 299°8 and 140-°7-horses 
respectively, although they were nominally of the same 
power. 

Still later on in the reign (1849), although not within 
the first decade, similar test trials were made with two 































































































“Tue Exomegan’ 
Fig. 35 


Steamboat Company's boats which plied between Hunger- | 
ford and London bridges. This vessel was the Cricket, | 
one of the three owned by the company, the other two 
being the Ant and the Bee. 

The novelty in the machinery of the Cricket was in | 
the application of Woolf's double cylinders as oscillating | 
engines—illustrated in Figs. 35 and 36—trials which had 
been made with them proving their superior uniformity 
of motion over the common engine expanding to the same | 
extent; the single cylinder being es, sem by two others | 
of a capacity bearing a direct relation to the extent of | 
expansion required. In them steam of a higher pressure | 
than was in ordinary use in a condensing engine was first 
conveyed at boiler pressure to the small cylinder, and 
after it had done its work on the piston was passed to the 
larger cylinder, where it acted expansively to a degree | 
dependent on the ratio of the capacity of the two. In| 
this way the expansion was carried on in a very | 
gradual manner, the joint pressure of the two cylinders | 
being brought to a greater degree of uniformity than is 
possible in the common high-pressure engine, where the 
variation in the pressure at the commencement and termi- 
nation of the stroke is so great as to produce a serious 
irregularity in slow moving engines. 

The arrangement of the Cricket’s engines, as shown in 
Figs. 35 and 36, hardly requires description, but it will be 
seen that the cylinders are bolted together side by side 
in pairs, each cylinder being apeciiod with a trunnion 
working in bearings carried by the bed-plate, which 
trunnions form—as in the ordinary oscillator—the steam 
supply and exhaust passages to and from the cylinders. 
As shown by the starboard cylinders in Fig. 36, the slide 
valves are of the common three-ported kind, worked by 
a rocking shaft carried in bearings on the cylinder covers. | 
The way in which the motion of the slide valve is 
effected through.the agency of the levers on this shaft, 
and the gear shown in the end view of the engines— 
Vig. 85—needs no description. The air pump is worked 
in the way common to most of the oscillating type of engine. 

The engines of the Cricket were supplied with steam of 
about 201b. pressure per square inch by two tubular 
boilers placed abreast of each other. They had each 
one fire-box, 2ft. 6in. diameter, and between sixty and 
seventy tubes, 2in. diameter. The boilers were of jin. 
plate in the shell, the tube plates being jin. thick. At 
the end of September, 1847, the vessel being quite new, 
as she was about to leave the Adelphi Pier on her way 
to London Bridge with upwards of 150 passengers on | 
board, one of her boilers —-the starboard — exploded, 
sweeping through the after part of the hull with irresist- | 
ible force, carrying before it the planking of the after | 
deck, and the greater part of the after cabin. By this 
disaster some seventeen persons were killed outright, 
and upwards of sixty were severely injured. The cause 
of the explosion was attributed to the overloading of 
the safety valves. The extra pressure caused a badly 
fitted longitudinal stay to give way. 

The screw propeller having very shortly after its intro- 
duction shown by the results attained with it that it was 
not only a valuable adjunct to a sailing ship as an 
auxiliary power in addition to the wind, but that it was 
able to drive a ship without that assistance at a good 
speed when full engine power was applied to it, very soon 
came into competition with its predecessor, the paddle- 
wheel, on the score of comparative efficiency, as so early 





| at the same water draught, were exactly alike. 
vessels were the Rattler, screw, and the Alecto, paddle- 








ENGINES OF THE CRICKET 


all the boats put in competition with her, the Archimedes 
had the largest midship section and the least propor- 


| tionate power. 


Later onin the decade (1844) further experiments were 
made with two vessels—a paddle and a screw—whose 
dimensions, horse-power, and immersed midship section, 
These 


boat ; the former engined by Messrs. Maudslay, Sons, and 
Field, with a pair of their double-cylinder engines, geared 
in the ratio of four revolutions of screw to one of engines, 
the screw being 10ft. in dismeter; and the latter by 


engines, driving paddle-wheels 23ft. diameter. 
Several trials were made of these vessels with steam 








Swain Exc 


Fig. 36 


| vessels, the Basilisk and Niger, built at Woolwich Dock- 
| yard from the designs of Mr. Lang, off the same lines, 
| and both fitted with engines of 400 nominal horse-power, 
| those of the first-named vessel being oscillating paddle 
| engines made by Messrs. Miller and Ravenhill, while the 
| Niger had four cylinder horizontal direct-acting screw 
| engines by Messrs. Maudslay, Sons, and Field. 
| The preliminary trials of these vessels were similar to 
those of the Rattler and Alecto, and gave about similar 
| results. The “tug-of-war” trial which we illustrate in 
| Fig. 37 took place on June 20th, 1849, and lasted one 
| hour, the two vessels being tied stern to stern, and the 


| Messrs. Seaward and Co., with a pair of direct-acting | engines of both set going, with the result that the Niger 


| dragged the Basilisk backwards against the whole force of 
| her engines at the rate by log of 1°466 knots an hour. 





Fig. 37—'‘ TUG OF WAR” BETWEEN BASILISK AND NIGER, 1849 


only, and with steam conjointly with sails. Under the 
first condition the mean speed attained by the Rattler 
was 9°2 knots an hour, while that of the Alecto was 8°8 
knots ; the relative horse-power exerted being 334°6 and 
281°2. In a second trial with sails and steam, the 
distance run over being thirty-four miles, the time gained 
by the Rattler was 18} minutes ; the mean speed during 
the trial being, of Rattler, 11°9, and of Alecto, 11°2 knots 
per hour. 

On the seventh trial, the Rattler under steam only, towed 
the Alecto (her paddle floats being first removed) the sea 
being smooth with no wind. The speed of the Rattler 
under this condition of the Alecto was found by log to 
be about 7 knots; the horse-power exerted by the Rattler 
being 351°6, On the eighth trial the conditions were 


These vessels were at the same time tried at different 
depths of immersion, when the conclusions arrived at 
from the results attained were that in similar vessels 
exerting the same amount of engine power and impelled 
by steam alone at their highest attainable s , the 
screw is the most advantageous propeller at deep immer- 
sions, and the paddle-wheel the best in the case of light 
and medium immersions. 

The propelling engines of the Basilisk were, as we have 
mentioned, of the ordinary oscillating type, but those of 
the Niger were a special kind of direct-acting horizontal 
engines having two pairs of cylinders, one pair being 
placed on each side of the main crank shaft, with an air 
pump between them. Each piston had two piston-rods 
working in different planes, one being above, and one 
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below the crank shaft, the rods of each pair of cylinders 
being connected to one crosshead, from which a connect- 
ing-rod passed to the crank and put its shaft in motion. 
The air pumps were worked by a similar arrangement to 
that by which the motion of the pistons was communi- 
cated to the cranks, the whole forming one of the best 
examples of direct-action engines that had at their time 
been produced. 








THE STRIKE AND LOCK-OUT. 





THE most noteworthy event of the week is the apparent 
success of the Board of Trade in arranging a Conference. 
The basis of this Conference is set forth in the following draft, 
which has been accepted in general terms without prejudice 
by the masters, and also by Mr, Barnes :— 

(1) The Federated Employers, while disavowing any inten- 
tion of interfering with the legitimate action of trades 
unions, will admit no interference with the management of 
their business. The trades unions, on their part, while 
maintaining their right of combination, disavow any inten- 
tion of interfering with the management of the business of 
the employers. 

(2) The notices demanding a 48 hours week served on the 
Federated Employers in London without previous request 
for a Conference are withdrawn. 

(3) A Conference between representatives of the Federated 
Employers and the trade unions concerned in the dispute 
shall be held forthwith. The arrangements for the Confer- 
ence shall be made between the chairmen or other selected 
representatives of the parties. Failing an agreement as to 
the chairman, each side to have its own chairman. 

(4) The Conference to consider and determine (a) The best 
means of giving practical effect to the declarations set out in 
Clause 1; (b) the best means of avoiding, as far ag possible, 
future disputes, and arrangements for the mutual discussion 
of questions in the settlement of which both parties are 
concerned ; (c) hours of labour. 

(5) Assoon as the Conference arrives at a settlement, work 
to be resumed. 

Tt will be seen that the masters have gained their point. 
The lock-out was the direct result of the attempt to enforce 
an eight hour day in London. Mr. Barnes has agreed to 
withdraw the notices containing the demand for a forty- 
eight hours week which were served on the London employ- 
ers. If the men think proper, they can return to work at 
once, provided the masters will have them, on the old footing. 
The masters on their part agree to suspend lock-out notices 
not yet enforced. We must refrain from attempting to 
foretell the result of the proposed Conference. We do not 
wish to write a line that might tend to prolong a deplorable 
contest; but it is not wrong to warn Mr. Barnes that he 
must not expect too much. He and the Amalgamated Engi- 
neers are at — very much in the same position as the 
Greeks, and he has no Concert of Europe to help him. 





THERE has been no extension, we learn from our Birming- 
ham correspondent, of the lock-out notices in Birmingham, 
but the action which Messrs. Bellis and Co. have seen fit to 
take is held to be fully justified. During his inquiries into the 
course of affairs within the last few days he has repeatedly 
heard the expression that ‘“‘ Birmingham was down upon the 
list to be next attacked’’ in the matter of the hours, and 
this expression has come from some of the oldest and most 
experienced members of the trade. There is a strong feeling 
here against the tactics which society hands too often follow 
directly they get into a non-union shop. He has instances 
before him now, the truth of which has been personally 
vouched for in the course of the present struggle by 
the employers directly concerned, of local engineering shops 
whose character has been completely metamorphosed by the 
ey canvassing of society men. Employers who 

ve been injured in this way are extremely bitter about the 
matter, as well they may be. The trouble has been the 
greater, since the change has been brought about almost 
before they had time to realise what was happening. The 
men discharged are entitled to 10s. per week each from the 
society while out of work, but, in view of the circumstances 
which have brought about their dismissal, an application has 
been made to the Council to grant them the “contingent” 
allowance, which is another 5s. a week. That places them 
in the same financial position as occupied by the men locked- 
out in other parts of the country. If any non-society men 
were called out they would also have to be supported, but, 
with the Amalgamated Society reducing the strike allowance 
in other parts of the country, it is scarcely likely that they 
will in any event fetch out the non-society men in Bir- 
mingham. 

As regards the use to which some of their members are 
putting their strike pay at the present time, our corre- 
spondent states that operative moulders who have been 
thrown out of work at Birmingham owing to the engineers’ 
lock-out are this week visiting Wolverhampton and other 
district towns getting partial employment at foundries need- 
ing additional hands. Thus they are making s good thing 
out of the strike, and practising what many people would be 
disposed to regard as imposition upon the out-of-work funds. 
A prominent expression of opinion regarding the strike which 
has just been made in the district deserves to be recorded. 
Sir Alfred Hickman, M.P., the leading proprietor in Alfred 
Hickman, Limited, of the Spring Vale Furnaces, and the 
Staffordshire Steel Works, speaking at Wolverhampton, 
remarked that a feeling of distrust was being created in foreign 
countries. Buyers said they mustnot send orders to England 
because they did not know when they would be executed, as 
there might be a strike taking place, and they would send 
the orders to Germany or some other place where the law did 
not allow strikes to take place. No doubt a severe blow was 
being struck at industry in this country. The employers said 
they were driven to the point of putting an end to the inter- 
ference in their works, and securing freedom both for the 
employer and employed. The masters said that in America 
much higher wages were paid to the engineers than here, yet 
the work costlessmoney to turn out,and we were deluged with 
American machines, which were offered at less money than they 
could be produced for in this country. Whilesympathising to 
some extent with the strikers, Sir Alfred remarked that 
according to the Labour Gazette there were 1129 co-operative 
societies, who were employing over 40,000 workmen, and he 
believed there was not a single case, except as to the colliers, 
where the men themselves, who were their own employers, 
did not work more than eight hours. This was a strong case 
against the men. He believed there was little expectation of 


ference on this matter have been prepared, which will show 


case against the trade union organisations, but will amply 
justify the very determined attitude they have taken up on 


The employers in North Staffordshire, we learn, continue 
resolute in the course which they have taken in locking out 
certain of their hands. Yet here, as in other parts of the 
kingdom, the masters would be very glad if a termination 
could be come to. It is being pointed out that the longer the 
strike continues the more foreign competition will be en- 
couraged, and the system adopted by American rivals in 
attempting to get orders is stated to be this :—They have 
agents to open upjshops hereand stock them with machine tools 
and other descriptions of engineering work forsale. Innotafew 
instances, what is now being done—indeed, by some buyers 
it is stated to be about becoming the fashion—when an 
English buyer wants a new tool, especially if it is of an 
exceptional sort, or particularly urgent delivery is desired, 
instead of waiting for delayed execution in this country, he 
goes to the American or continental importer to obtain what 
herequires, Themen state that a number of the operativeswho 
have been locked out by Messrs. Kerr, Stuart, and Co., Stoke, 
have been drafted into other districts, and that, “ should 
there be no settlement come to in a few days, there will be a 
new development in the district.” What this statement 
means is not further defined, any inquiries for further 
information being met with a response from the local branch 
of the Amalgamated Society that they have no further 
particulars to vouchsafe. Curiosity, therefore, is rather keen 
in some quarters to ascertain what is intended. Complaint 
is made by the men that the amount of contribution given 
by outsiders to the engineering trades proper should be 
double what it is, but there is little indication of these 
complaints whipping up the lukewarm among the other 
trades unionists to increased efforts, as these seem to con- 
sider that they are already doing their share. The men 
state that ‘if the trades unionists and the public do their 
duty, the Employers’ Federation will ‘miserably fail’;” 
but the course of events seem to be rather against the 
accuracy of the prophecy. “If ever there was a time when 
self-sacrifice and loyalty to a great principle were demanded,” 
the men’s local leaders are declaring this week, ‘it is now, 
and every 6d. or 1s. given for the engineers is a safe invest- 
ment for better wages, shorter hours, and improved condi- 
tions of labour, If the skilled mechanics’ union fail, then 
the strongest trades union is carried by the employers, and 
assaults upon the smaller unions will come as a matter of 
course.” 

In the iron and steel industries makers and middlemen in 
North Staffordshire appear to be under the impression that 
prices will advance as soon as the engineering dispute is 
settled ; and as stocks are low they are this week beginning 
to exhibit some anxiety to replenish them. At Stafford trade 
is very good, and at Messrs. Bagnall and Co.’s engine works 
here orders have just been received for locomotives that but 
for the lock-out would, it is said, in all probability have gone 
to the Stoke shops. At Cliff Vale the engineering shops are 
active, but the execution of orders is being delayed owing to 
the scarcity of the requisite castings. As the moulders in 
the district are still out on strike for an advance of 2s, per 
week, castings have to be imported from other parts of 
the kingdom, and all this means delay in getting out work. 
At Crewe locomotive works all departments are working 
well; there are less than half per cent. of the operatives out 
of work. This is a remarkably good record, and an unusual 
one. At Ford Green the anchor chain makers have had a 
relapse, caused by the engineering lock-out, there being no 
demand for their work, and in consequence they are only 
engaged from two to three days a week. 





The amended proposals for a conference submitted by the 
Board of Trade, and which were considered at a meeting of 
the employers held in Manchester last Friday, have certainly 
brought the dispute nearer a settlement. This meeting of 
the Federated Employers brought together, perhaps, a more 
numerous attendance than on any previous occasion, the 
chair being, as usual, occupied by Colonel Dyer, the President 
of the Federation. As reports have been circulated that at 
this meeting there were considerable dissensions amongst the 
employers, I may state, on official information, that for these 
reports there is no foundation whatever, and that the pro- 
ceedings throughout were characterised by the same unanimity 
which has been so strong a feature in the Federation all 
through the present dispute, and further that the decision to 
the efiect that without prejudice to the opinions expressed on 
many occasions by the Federated Employers on the subject 
of any diminution in the hours of labour, the Executive 
Committee of the Federation assented to the conference on 
the basis suggested by the Board of Trade, was agreed to 
unanimously. In coming to this decision, except that it 
permits the hours question to be brought before the conference 
for discussion, the Federated Employers made no very material 
departure from the position taken up at their Manchester meet- 
ing; it was, however, felt that the onus of rejecting the con- 
ference proposed by theBoard of Trade should be thrown practi- 
callyon the trade union organisations,and the result has proved 
that notwithstanding the very defiant attitude taken up by 
the General Secretary of the Amalgamated Society of En- 

gineers, it has been thought advisable by the Amalgamated 
Executive to submit to the amended terms put forward by the 
Board of Trade. Although the Federated Employers have 
assented to a conference at which the hours question may be 
discussed, this in no way implies that they are prepared to 
entertain any concession to the demands put forward by the 
workmen. 

The open question as to the chairman of the conference may 

probably lead to some difficulty, but as this is a point on which 

the Federated Employers have all along stated their 
definite determination, there is little doubt they will still 

strongly resist any attempt to introduce an independent or 
neutral chairman who could in any way be assumed to take 

the position of arbitrator. So far asthe Federated Employers 

are concerned, I understand that arrangements have already 

been made with regard to their representation on the con- 

ference, and that the Federation representatives will be fully 

authorised to come to any decision upon questions that may 

arise, without any reference being necessary for further 

instructions from either the Executive or the general body 

of the Federation. On probably the most important ques- 

tion that will come before the conference, that with reference 

to the interference with workshop regulations, and the restric- 

tion of the output by the trade unions, complained of by the 

Federated Employers, and of which a series of examples have 

recently been oper details and particulars in support of 

the evidence they are in a position to place before the con- 


that the Federated Employers have not only a very strong 





the employers giving way. 


this important question. 


—_—_—_ 
—— 


With regard to the lock-out, there have been no ad 
in this district to call for special notice during the Bo se, 
and generally there is no further important extension, the 
total number of 635 firms reported last week as having posted 
notices not having been more than increased to about 650 
and pending the conference it is more than probable the 
Federation will hold in suspense the posting of any further 
notices that might have been in contemplation, 

The trade union representatives in this district are very 
reticent about expressing opinions with regard to tho 
acceptance of a conference on the amended basis put forward 
by the Board of Trade, They evidently consider that this 
implies to a very large extent practically a surrender on the 
part of the trade unions, and as the matter has been left 
entirely in the hands of the Exeoutive, the local officials do 
not feel at liberty to discuss the probable outcome of the 
new situation that has been brought about. The position ag 
regards the trade union members in this district who are 
locked out or on strike remains practically unchanged; but 
increased efforts have been put forward for augmenting their 
financial resources, and the Amalgamated Society of Engi- 
neers’ officials in this district have had under consideration 
a special scheme which has been prepared for securing 
additional funds in support of the cule. 





The men on strike or locked out at Barrow claim to be as 
firm as ever in their determination to fight the dispute out to 
the bitter end, but although a few weeks ago the urged the 
executive not to cend any man down to deliver addresses, as 
they were all thoroughly loyal to the union, they have this 
week been listening to speeches delivered by Mr. Keir Hardio, 
who has been urging them to stand fast by their guns, as 
they were sure to succeed in their fight, and as they were 
beginning to get assistance from all sources and from friends, 
who were determined they should not be worsted in the preat 
fight they had undertaken. Mr. Hardie’s remarks were fairly 
well received, and there is no doubt that the engineers as a 
body are in no sense ready to give in, although in many cases 
they are seriously anxious to get back to work, as they are on 
the point of starvation, and are, moreover, of the opinion that 
before the strike was made so general as it has since become, 
they should have been taken into confidence and their opinion 
should have been ascertained. It is with general satisfaction 
that the news was received this week of the probability of a 
conference being held at an early date. The men would 
— to return to work at once, and abide by whatever 

ecision is ultimately arrived at, but the masters want a 
settlement of the whole question before work is resumed, and 
they hope by this means when a good start is made they will 
goon with an uninterrupted p of work for a long 
time tocome. There are a few non-union men in the employ 
of Messrs. Vickers, Sons, and Maxim, at Barrow, but they 
are not getting on with the work very well. The apprentices 
represent practically the staff, and have done some good and 
satisfactory work in connection with the torpedo bcat 
destroyers, and in other engineering branches. It is also 
noted that labouring men who were put on several of the 
machines when the strike occurred, and who are getting 
something like 24s. per week, are actually doing better work 
and more of it than skilled engineers were before. It is 
evident some drastic change is needed in the interests of the 
ee in the regulations in connection with the machine 
question. 





Our Sheffield correspondent writes :—It is pleasant, in the 
course of inquiries made to-day (Wednesday), to finda growing 
impression at the East End that the engineers’ strike is likely 
soon to terminate. The initiative, of course, has been taken 
in London in response to the overtures of the Board of Trade, 
but the feeling amongst local manufacturers is that this is 
the beginning of the end of a very bad business. Work has 
been going on wonderfully well under the circumstances. 
There is no doubt that, as in the case of the coal war of 1893, 
both parties to the strife will be glad to see it at an end. 
One point has caused no little misgiving amongst some of the 
men. It was said that on the settlement of the strike the 
strangers who are now engaged, and who stood by the masters 
in their trouble, would have to give place to the old hands. 
That seemed on the face of it both unjust and ungrateful. I 
am assured by representatives of various firms that no man 
who has worked for them through the present crisis w.1l 
require to leave their employment. Happily there is abund- 
ance of work, but should there be more applicants from the 
ranks of the strikers than there are places to put them in, 
these men will be taken back as work can be found for them, 
but none of those now working will be turned cu to make 
room for anybody. 





The situation in the North-East of England this week is 


unchanged, though there is a better feeling, and it is hoped 
that the conference between the employers and the men will 
lead to some early settlement of the difficulty, this being 
desired as much in the interests of the other industries as of 
the engineering trade itself. On Saturday last a notice was 
posted up in Stockton Forge Works to the effect that in 
consequence of the stoppage of the shipyards, the ship- 
builders are unable to tak 

to give drawings of others, and the company is compelled to 
close the forge and fitting shop departments after Nov. 13th 
until further notice. 
shipyards closed in the district. 


e delivery of forgings on order, or 


This was to be expected with so many 





Our correspondent in Wales writes as follows :—Notwith- 


standing the fact that Wales is getting a number of strikes 
in one industry and another, in various stages of progress, in 
some cases crude, and in others well developed, there seems 
a wish to keep in with the agitation going on in English 
industries, especially with the engineers’ strike. 


There was a monthly meeting of the Aberdare enginemen, 


stokers, and outside fitters this week at Aberdare, when the 
subject of the Amalgamated Engineers’ strike was discussed. 
At the close it was decided that members should canvass for 
aid, and farther, “ That this wge | should grant a substan- 
tial donation towards the relief of t 


e engineers on strike.” 
At the Exchange, Swansea, this week it was intimated 


that the fear of injurious influences from the strike affecting 
the finished iron and steel trades was gradually lessening, 
and that enough orders were on hand to carry the men 
beyond the present year. 


Some one has suggested that the peculiar action of the 


Welsh colliers, in going out of their way to suggest a 6d. 
levy per man in aid of the strike, is only a preparation for 
possible contingencies, ‘‘Weaidyou now. We may want 





your aid in tura later on.” 
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RAILWAY MATTERS. 


Tae Midland Railway Company is considering the 


of erecting a new passenger station in Sheffisld nearer 


isabilit 
¢ ceoteeral the city than the preeent one, 
Mr. T. H. M. Bonet, of the Great Western Rail- 
has been appointed Chief Locomotive and Carriage Supor- 
pa est India Railway Compay. 


intendent of the 


railway between Capetown and Bulawayo was 
— amidst considerable rejoicing on Thursday last, November 
rif The official train arrived at Bulawayo at noon, Mr. Rhodes 


ae his determination to extend the railway to Z mbesia 


without delay. 

Tax London, Chatham, and Dover Railway Com- 
announce; that the usual excursion to the Riviera will be 
repeated this year, leaving Victoria at 11 am, on Dacember 
93:d. There will ba a through train with first and second-class 
lavatory carriages and a dining car from Calais to Mentone, 
calling at the principal stations between Marseilles and Mentone, 
arriving early in the afternoon of the 24th. The special cheap 
return tickets will be available to return any day between January 
15th and 27th. 


Tue management of French State Railways has 
obtained permission of the Minister of Railways for the con- 
struction and reconstruction of a number of railway pas- 
senger carriages in which all parts formerly manufactured of 
brass, copper, and iron, with the exception of axles, wheels, 
bearings, springs, brake gear, and couplings, shall be made of 
aluminiam, The weight of a coach with these fittings isone and a 
half tons less than that of an old style of carriage, and as an 
ordinary train in France consists of twenty coaches, says Aluminium 
and Electrolysis, the weight of the train would be redaced by 
thirty tons, which would mean a considerable saving in working 


expenses, 


Ir ig stated authoritatively that the North-Eastern 
Railway Company has resolved to promote a Bill in the next 
session of Parliament for the improvement of the Hull Dock 
estate. The resolutions passed by various public bodies in the city 
during the past few weeks are regarded as a very favourable in- 
dication of the feeling of the mercantile community. The Bull 
will be eubstantially the same as the one which was promoted last 
session. With a view to preventing a recurrence of the opposition 
which the river craft interests raised with so much success last 
session, some alterations will be made in the provisions of the new 
Bil; butin other respects they will correspond with those pre- 
viously put forward. The determination, it was also stated, was 
come to at a meeting of the directors at Newcastle on Friday 
last, 


Tue winter train-de-luxe services of the International 
Sleeping Car Company commenced on Friday, the 5th inst. The 
Calais-Mediterranean Express will ran every Monday, Tuesday, and 
Friday from Calais through to the Riviera without change in con- 
nection with the 9 0 a.m. train from London. The Paris-Mediter- 
ranean Express will leave the Gare de Lyon every Wednesday, 
Thursday, and Satarday at 5.30 p.m. The ey on cars will be 
attached to all the ‘‘ Rapide” trains running South this winter. 
The Calais-Rome Express, commencing on November 15th, will ran 
through from Calais to Aix-les-Bains, Tarin, Genoa and Rome, 
withont change, in connection with the 9.0 a.m. service from 
London, accomplishing the journey in thirty-six hours. The Sad- 
iicpress will continue to ran to Biarritz, Madrid and Lisbon, as at 
present, The Gibraltar Express, London to Madrid, Andalucia, 
and Gibraltar, will ran every Monday in connection with the 
11.0 a.m, train from London. 


Tue extension of the Midland Railway system, with a 
view of connecting Bradford, Huddersfield, and Halifax with the 
main line, has long been talked about. The officials of the com- 
pany have now formulated their scheme, Briefly, the plan 
provides for a line from the main route, commencing at Royston, 
and running to Bradford, by way of Crigglestone, Horbury, Thorn- 
hill, Ravensthorpe, and the Spen Valley. Also a line from Tkorn- 
hill to Huddersfield, vid Kirkheaton, and from thence to Halifax, 
vit Elland. The scheme has given satisfaction to Bradford, 
Halifax, and Huddersfield; but it is deeply regretted that 
Dewsbury, Batley, and Birstali have been lefi out. It is 
eaid that next session a Bill to enable the company to construct a 
new railway connecting Grantham with their system will be 
deposited in Parliament. The proposed route is from Saxby, on 
the Midland, thence by way of Backminster, Sproxton, Saltby, 
Croxton, Harstop, Denton, and Harlaxton, terminating on the 
Harlaxton-roead, Grantham, where it would join the Great Northern 
goods station, 


Ir has been suggested in several quarters that the 
new terminus now being built by the Great Central Railway— 
late Manchester, Sheffield, and Lincolnshire—in the Marylebone- 
road, should be called, for want of any other particularly distinctive 
name, ‘‘ Boscobel.” The name is derived from Boscobel-gardens, 
one of the thoroughfares blotted out of the map of London by 
the making of this newest of London railways. Hitherto it has 
been supposed that the new station would be called Baker-stree 
but there seems to be a very prevalent and a very well-founde 
idea that to give it this title would be to cause endless confusion 
with the already existing Baker-street Station of the Metropolitan 
Railway, which is really y in Baker-street, while the Great 
Central terminus will not touch that thoroughfare at all, but will 
be wholly in the Marylebone-road. ‘St. John’s Wood” was 
another suggested name, but there is already a ‘St. John’s Wood- 
road,” ‘ bel” may sound unusual, but so also must 
‘‘ Easton” have done when it was new, it having been purely a 
fancy name, quite unconnected with anything up to that time 
existing in the neighbourhood. ‘' Victoria” and ‘ Waterloo” 
are other fancy names to which byl ener generation of railway 
travellers has become accustomed, although they sounded strange 
= > used—the one as a loyal, the other as a patriotic 
outburst, 


any 


A sprcran deputation of the Electricity Committee of 
the Manchester Corporation has recently visited several of the 
most important cities on the Continent with a view to ascer- 
tain the latest practice in electric lighting and traction, and 
appears to have come to the conclusion that the overhead 
trolley system, with span wires attached to fixed along the 
sides of the streets, is the most suitable for Manchester, and these 
posts could be conveniently used to carry electric arc lamps for light- 
ing the [mes thoroughfares. The greater part of the current 
for working the tramways would be supplied from machinery 
erected on the land adjoining the existing station, and also from 
the present plant, while thoss lines which are situated at too great 
a distance from the generating station would be supplied from the 
new high-pressure generating station, which is necessary for the 
lighting of the whole city area, It will gladden the Saori of 
ratepayers to learn that the plant already put down at the 
generating station in Manch is exactly suited to the produc- 
tion of current for electric traction, and by far the greater propor- 
tion of the tram lines could be wathel from the existing site. 
Some of the longer lines, however, could not be worked directly 
from the present station, but the provision of current for lighting 
purposes over so | an area as that of Manchester, together 
with those outlying districts which have already agreed to take a 
supply from the city, necessitates a high-pressure generating 
station, and this would enable the question of electric traction 


ome with with perfect ease of the whole of the tramway 














NOTES AND MEMORANDA. 
Tue Board of Trade returns for October show a 


decrease of £465,041 in the exports of machinery, Commentis un- 
necessary, 


Tue Government of India has sanctioned a bonus of 
£250 to Mejor P. Cardew fer bis invention of ‘‘ vibration 
telegrapby,” which has been extensively introduced in that 
country. 


Accorpine to the report of her Majesty’s Consul at 
Kobe — the trade of and Hicgo for the year 1896, the 
value of the exports of Japanese cotton yarns was £332 420, as 
compared with £81,116 in 1895, £73,600 in 1894, and £516 in 1893, 


Recent experiments have shown that filtering sewage 
through coal-dust is an effectual way of purifying it. A very satis- 
factory ¢ffluent is said to have been obtained at Wolverhampton, 
by passing 200 gallons of sewage through one square yard of filter- 
ing material in twenty-four hours, 


DurinG last month Scotch shipbuilders launched 42 
vessels, of 31,082 tons gross, against 13 vessels, of 14,608 tons gross, 
in September, end 20 vessels, of 35,729 tone, in October, 1896, For 
the year, so far, 254 vessels, of about 262,120 tons gross, have been 
launched, sgainet 321,678 tons in the corresponding period of last 

ear, 317,879 tons in 1895, 305,104 tons in 1894, 253,428 tons in 
893, and 338,648 tons in 1892, 


Durine October English builders launched 24 steamers, 
aggregatirg 46 467 tons gross, against 20 steamers, of 31,566 tons 
grcss, in September, 22 vessels, of about 39,242 tons gross, in 
August, about 70,987 tens in Jaly, and 61,091 tons in Jane, and 
Messrs. Harland and Wolff launched one vessel, the Cymric, of 
12,300 tons gross. The English total for the year so far is about 
495,349 tons, the total for the United Kingdom being 551 veesele, 
of about 827,733 tons gross, 


Ar Exeter a new system of “septic” treatment of 
sewage has been tried, aud it is described by Mr. Cameron, the 
City Surveyor, in a paper read before the Devon and Exeter 
Architectural Society. It is claimed for this system that the 
sewage treated by this process in the tanks is brought under the 
inflaence of micro-organisms ; the decomposition of the matters 
which would otherwise undergo putrefaction being effected by the 
presence of these micro-organisms, their products being ammonia 
and carbonic acid with some other gases. The bottom of the 
tanks, after six months’ use, when exposed, showed only a thin 
layer of black earthy matter, together with mud and grit, The 
effluent is not offensive, and it is stated that it does not ferment. 


Tue seat of the Japanese matting industry is the town 
of Sakai, about eight miles south of Osaka, and baving a popula- 
tion of 4800, According toa consular report the rugs are made 
principally of jute, the number of — employed in the manu- 
factare is about 9600, mostiy children, girls and boys between 
seven and sixteen years old. There are 2400 looms in 800 houses, 
giving an average of three looms to each house, and each loom is 
attended by four persons. The warps of the rogs are of cotton, 
but the weft is thick jute yarn, and the filling thin jute yarn. 
The designs are mostly Tarkish and imitated Persian. The prico 
ranges from 21. to 4d, per square foot, according to the quantity of 
material used, When the weavers are fully employed in filling orders 
they can turn out 4800 square yards daily. The yarn in this 
manufacture is principally imported from Calcutta, 


Tue remarkable property which some alloys of nickel 
and iron possess of having a coefficient of expansion nearly equal 
to zero suggested the desirability of employing these alloys for the 
construction of measuring instruments. ith this object in view 
M. Guillaume in Comptes Rendus has determined the densities and 
modulus of elasticity of a series of alloys of iron with 4 to 45 per 
cent, of nickel. One curious result in the case of alloys with 25 per 
cent. of nickel is that a rule made of this alloy and annealed at a 
given temperature continues to elongate when it is kept at a lower 
temperature. He also finds that an alloy containing 22 per cent. 
of nickel expands when it is heated considerably more than 
ordinary steel, but an alloy of iron with 37 per cent. of nickel 
hardly expands at all, co that the presence of an additional 15 per 
cent, of nickel in nickel-ircn alloys is sufficient to entirely change 
the nature of the metal. 


At the last meeting of the Physical Society Mr. 
Ackerman exhibited two simple but interesting experiments, 
The first was the blowing cut of a candle flame by air from 
a deflating soap bubble. The bubble was blown at the.mouth of 
an inverted beaker by breathiog into a hole cut out at the top. 
This hole was then presented to the flame, and the flame was 
immediately quenched. Bat if the bubble was blown from 
ordinary air with bellows, the flame was merely deflected without 
being extinguished, In the second experiment it was shown that 
a miniature boat, provided with a false stern, consisting of a linen 
———-— could be propelled by filling the hollow stern-space 
with ether, or with come liquid similarly miscible with water. 
The motion is due to the continucus release of surface tension 
behind the toat. Professor Boys, who tried some years ago to 
blow out a candle with a soap bubble filled with common air, 
found the operation very difficult, so difficult that, having once 
succeeded, he never repeated the attempt. 


Tue best aluminium alloys have about 16 per cent. less 
strength and rigidity when drawn into tube than a steel tube of 
the same weight and outside diameter ; but, owing to its much 
greater thickness, the aluminium tube can be made of larger 
diameter without danger of buckling, says Aluminium and E'ectro- 
lysis. For bicycle handle-bars aluminium has greater advantages, 
and if it could be —- plated, it would be really valuable for 
this purpose. The difficulty of jointing is much against it in most 
cases, For the comparison of strength and rigidity the tubes 
tested were both lin. outside diameter, and practically of the same 
weight per foot; the steel tube was 20 gauge, or 0 ‘036in. thick, 
and the aluminium alloy 12 gauge, or 0°110in. thick. The 
superiority of the steel tube was due to its greater mean diameter. 
Making allowance for this, the strength and stiffnesses of the two 
materials are nearly equal, The maximum stress in the steel tube 
was 52 tons per square inch, and in the aluminium alloy 18°7 tons 
per square inch. The effect of a brazing heat was to reduce the 
strength of the steel by 45 per cent., thus bringing down its maxi- 
— =" ina to 28°6 tons per square inch ; the stiffness was un- 
affected. 


‘*‘ LupErs’ lines,” so called because attention was first 
called to them by him in a communication to the Société d’Ka- 
couragement, are lines or striv which appear ‘on certain meta's, 
especially steel, when subjected to strains that may permanently 
alter its form. Since Liiders, this phenomenon has been studied 
by various engineers and metallurgists in different countries ; and 
lately, in Paris, Major Hartmann has arrived at conclusions not 
entirely concordant with others, and especially those of M. Charles 
Fremont. Although the acquired results are not sufficiently certain 
to permit of formulating any precise law, it may asserted, 
observed M, A, Godemux to the members of the Hainaut Engineers’ 
Society, that :—(1) The Liiders’ lines are due to deformations in 
metal surfaces, and may probably serve for analysing these deforma- 
tions ; (2) they show themselves under the form of striv, sumetimes 
straight and sometimes curved, according to nature of the deforma- 
tion, intersecting one another at more or less variable angles, at 
times bifurcating, and being generally oblique to the direction of 
the strain ; (3) they do not appear to be identical on both the 
faces of the plate tested ; (4) they chiefly show themselves on steel, 
while appearing to be independent of the dimensions of the test- 
piece ; B) and lastly, they are not manifested when a plate is 
drilled, but especially when it is punched or sheared, 












MISCELLANEA. 


Ir is stated that the Hon. C. A. Parsons is about to 
construct at Newcastle a vessel of the torp2do boat destroyer 
type, which he estimates will be capable of easily steamirg from 
36 to 40 knots an hour, 

Tue Royal National Lifeboat Institution has now 296 
lifeboats under its charge, and during the past year it granted 
rewards for saving 461 lives from shipwrecks on our coast. 
Pecuniary aid is much needed to assist the committee in maintaining 
its great life-saving fleet in a state of thorough efficiency, which 
can only be effected by a large and permanent annual income. 

A RESOLUTION by the Government of India on irriga- 
tion revenue and expenditure during 1895—96 has just been issued. 
The year was favourable as regards the rains, but it may be stated 
that nearly 15 million acres were irrigated, and the produce which 
they yielded was valued at 387 million rupees. These figures must 
have been greatly exceeded in 1896—97 owing to the failure of the 
monsoon, 


Ir is stated by the Traccion Ferroviaria that at the 
Krupp Works, Essen, locomotive axles are now made of steel 
alloyed with 15 per cent. of nickel, which gives a resistance of 
99 kiloe. per square millimetre, or fifty tons per equare inch, while 
with the addition of a little chrome, the stee! acquires the almost 
incredible resistance of 189 kilos, per square millimetre, or 114 tons 
per equare inch, 

Waeat sowing in East Anglia has been carried out 
under most favourable conditions, and on all hands, says the 
Miller, one hears of an extended acreage being brought under 
cultivation, farmers being well satisfied with financial results 
obtained for their 1897 wheat crop. By reduced rents, limited 
expenditure, and the general adcption of steam on the farm, it 
_ been found possible to raise wheat much more cheaply than 

itherto. 


Mexico has now become a producer of sulphur, apart 
from that which is obtained from the crater of Popocatepeti for 
local consumption, a trial consignment baving been received re- 
cently at Yuma from the mines in Lower California, which aro 
being exploited by an American company. Arrangements for the 
construction of an aérial tramway to bring sulphur on a e scale 
from the summit of Popocatepetl to the foot of the mountain have 
been discussed. 


Te port of Kobe, in Japan, now stands third in 
importance amongst the ports of Eastern Asia, Shanghai being 
first and Yokohama second. Kobe has already outstripped the 
last-named place as regards imports, and the growth of its trade 
cannot be more strikingly emphasised than by the following figures : 
Ten years ago the imports into Yokohama were double those of 
Kobe ; five years ago they were hardly more than equal, whilo 
in the last four years Kobe has maintained a —. lead. It is 
obvious, therefore, that as regards the interests of British manu- 
factores this port is the most important in Japan. 


A REMARKABLE trades union case was decided at 
Blackburn County Court last Monday. labourer named 
Corrigan sued the officials of the Blackburn branch of the 
Labourers’ Union for £10 d for inducing his foreman to 
discharge him. Piaintiff said he was a member of the Darwen 
brarch of the union, and because he refused to enter his card with 
the Blackburn branch when working in that town, defendant told 
his foreman that if he did not send him away other members of 
the union would strike. In consequence he was out of work for 
five weeks. Judge Coventry gave a verdict for plaintiff for £8. 


ApproAcHiInG 50 acres of land, adjoining the extensive 
works of the Babcock and Wilcox Company, at Portfield, near 
Renfrew, have been disposed of by the town authorities, most of 
which will be cccupied for the laying down ard extension of 
industrial establishments. Messrs, Babcock and Wilcox have 

uired 174 acres for extensions, Messrs. Bachanan and French, 
Albert Saw Mills, have taken three acres on which to make 
additions to their premises, while the largest tract, containing 
about 22 acres, has been purchased on behalf of a large engineer- 
ing enterprise for the erection of new works. The principle output 
of these works will, it is said, consist of sugar-refining and similar 
machinery. 

A New York cable of Monday last announces that the 
Carnegie Company and the Bathlehem Company, of Pennsylvania, 
have acquired the use in America of Herr Krupp’s new process for 
hardening steel armour. It is hardly a week since a report was 
published that the armour works of the Carnegie Company never 
paid, and that they had been offered to the Government. Capt. 
Charles O’Neil, chief of the United States Naval Ordnance Bureau, 
maintains that the Government can purchase armour more cheaply 
than it can manufacture it, and regards the making of armour as 
the proper adjunct of a commercial steel plant. Foreign practice, 
it is urged, is in accordance with this view, and should the Govern- 
ment acquire a plant of its own, the report says that it would be 
at a great cost, and the chances are that it would lie idle a large 
part of the time, thus suffering great deterioration, and making 
the expense of operating it, when needed, more than offset any 
advantages gained by such ownership. 

Sincg the institution of cotton mills at Shanghai, the 
wheelbarrow has been extensively used as a passenger vehicle, 
especially for carrying work-women to and from the mills, One 
man can wheel six women for a distance of about three miles, 
morning and evening, the charge being ls. 5d. per month. The 
average earnings of a wheelbarrow-man are about 8hd. per day. 
About 4000 licences are issued monthly to the same number of 
wheelbarrows plying for hire in the streets of the foreign settle- 
ments at Shanghai, where, being under the municipal regulations, 
they are perhaps the best in China. Sometimes as many as fifty 
barrows may be seen in the streets, travelling one behind the other, 
each carrying two barrels of English Portland cement and pushed 
by one man. Very frequently a load is carried on one side of the 
barrow only, and it is extraordinary to ses a Chinaman skilfully 
balancing and propelling it. The upsets and accidents, too, 
according to Cassier’s Magazine, are remarkably few, when it is 
considered that about 4000 of these vehicles are in use in the streets 
in addition to a large traffiz of other kinds, 

AN improved brake-shoe, which, from results thus 
far obtained, promises great advantages in point of economy and 
darability, is now being introduced by the Sargent Company, of 
Chicago, and is styled by its makers the ‘‘ Diamond-S” shoe, The 
shoe, says an American contemporary, consists of a body of cast 
iron, in which are embedded sheets of expanded steel, a bundle cf 
sheets being placed in the brake-shos mould before the iron is 
poured. In order to ensure strength and —- in the metal 
of the shoe, pig iron alone is used for the casting. The expanded 
metal sheets are made from an excellent grade of soft steel, and 
the steel strands of these sheets are so fine that they become 
intensely heated when the molten iron is poured, with the result 
that a solid casting of uniform texture is produced. The expanded 
metal is less than 10 per cent. of the total weight of the shoe, and 
of itself developes little friction, but the hundreds of minute 
strands forming diamond-shaped meshes about jin. by lin. act asa 
network of barriers, which prevent the granules of cast iron from 
being instantly removed by the revolving wheel. It is this removal 
of the granules which causee the rapid wear of the ordinary shoe, 
but in the new form of the shoe the granules pass from mesh to 
mesh, being gradually reduced in fineness by reason of such 
obstructions, until they fall from the shoe as fine as dust, all the 
while retaining a granular form and developing the friction desired, 
without injary to the wheel. By this means the life of the shoe is 
about three times that of the ordinary cast iron shoe, while its 
frictional efficiency is about the same as the latter. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


RIA.—GEROLD AnD Co,, Vienna. 
pr a AND Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwertTMevER, Leipsic. 
—A. J. CompripaE anv Co., Beplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca Feres, Turin. 
JAPAN.—Ketty anp Watsu, Lrp.. Yokohama, 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RicKER, 1h, Nevsky Prospect, 8t. Petersburg. 
§. AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gotcu, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street,. Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and $88, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRNationat News Co., 88 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtty anv Watsu, Lrp., Singapore. 
CEYLON.—WiayaRtna AnD Co., Colombo. 
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SUBSCRIPTIONS. 


Tue Enaineer can be had, by order, from any newsagent in town or 
country, at the various Bw stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
as > (including double number) .. £0 14s. 6d. 

Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. Tut Enoineer is registered for transmission abroad. 


A complete set of Taz ENGIngER can be had on application. 


In consequence of the reduction of pos on new: rs to one uniform 
dorveg = any destination outside the United Siedien. foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore Subscribers paying in advance at these rates will 
receive Tak Enoinger weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tux Paper Coprrs— 


Helf-yeetlg .. co a: « a 0c @ «~ £0 188. 0d. 
FOREN fo a8, 06. em Sey ne! 20. , a8 -- £1 16s. Od. 
Tuick Paper Copies— 
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ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in yment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘ordinary ' and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing 


paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tuk EnGineEr. 


wiment of the 
hite ; all other 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





PUBLISHER’S NOTICE. 


*,* Iy any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tok EncIneEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be na of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 


therefore, request correspondents to keep copies. 
REPLIES. 


E. B. (Miteham).—You will find what you want in tha Universal Direc- 
ba y “ Raitway Officials for 1897, published at 8, Catherine-street, 
strand. 

ACETYLENE Motor.—Address, MM. Raoul Turr and Ch. Chertempas, 
chcz M. Le Redacteur, ** La Locomotion Automobile,” Place de La 
Madeleine, Rue Chaveau-Legarde 4, Faris. 

C. C. P.—You claim nothing more for your chair than is claimed by at 
least a dozen inventors every year. When your chair has been sub- 
mitted to a practical test we shall be glad to hear from you again. 

J. W. C. (Totres).—You will find the latest information concerning coke- 
making and bye-products in a series of papers published in Tue Enor- 
NEER for August 28th and September 23rd, 1896, and Febuary 26th 
and March 5th, 1£97. 

Braprorp.—The rollers of the Bazin boat are not primarily intended 
to aid propulsion. The theory of their use is to reduce the water 
resistance To increase the surface of them in any way would detract 
from their usefulness. A patent has recently been taken out for a 
roller boat with blades on the rollers, and propulsion is gained in this 
way, as in one of the water velocipedes invented many years ago. 

Guns.—The largest gun made by Krupp is 42 cm., about 16}in. calibre, 
and about 46ft long. The longest range fired in Germany was attain 
with a 24cm —9 5in.— gun, 40 calibres loog, on 28th April, 1892. The 
range was 20,226 m., over 12} miles, the augle of elevation about 
44 deg., and the vertical beight to which the shot soared 6540 m., or 
about four miles. The shot could, therefore, have been fired from 
Pré 8t. Didier over Mont Blanc, and would have landed in Chamonix. 
The time of flight was over seventy sec nds. An almest similar shot 
was fired in 1887 from an Eng ish gun. 


INQUIRIES. 


BRATTICE CLOTH TARRING MACHINE. 


Srr,—We are in want of a machine for tarring, a!so for tarring and 
backing brattice cloth. Can any of your reaters give us the names of 
the best makers ? 

November 8th. B. C. 








LEAD SEALS. 

Sir,— On the Continent there is a very large and iacreasing trade in 
lead seals for sealing up cement bags, flour bags, meters, gauge glasses, 
&c. There lead seals consist cf a disc of lead about Zin. thick, with two 
holes through which to place the strings of article to be sealed up, the 
sealing up is completed by the teal being pressed between a pair of 
pincher-like hand presses, impressing a device on the lead. 

I am in pessession of a process by which these seals can be made very 
much cheaper than any existing process, but before putting down the 
necessary plant, I am anxious to know the amount of existing trade in 
England in these seals. 

I do not doubt some of your readers could give me this information, if 
I shou'd not be trespassing too much on your valuable space. 

November 9th. J. H. 8. 





MEETINGS NEXT WEEK. 


Tue Inst. TUTION oF Junior EnoIngers —Saturday, November 20th, 
atSpm. Visit to the Islington Electricity Works, Holloway. 

Society or Arts.—Wednesday, Nevember 17th.at 8 p.m. Address on 
‘The Colonies : their Arts, Manufactures. and Commerce,” by Major- 
General Sir Owen Tudor Burne, G.C.1.E., K.C.S.I. 

Tae Sovrn Srarrorpsuire InstiToTe or IRON aND STEEL Works 
Manacers —Saturday, November 20th, at 7p.m., at the Institute, 
Dudley. Paper, ‘‘The Commercial Value of Steam Engine Indicator 
Disgrams,” by Mr. Sidney R. Lowcock, A.M.I C E. 

Royat MEreoroLocicaL Socruty.—Wednesday, November 17th, at 
730 pm. Paper, “ Results of a Comparison between the Sunshine 
R ds obtained simult: isly from a Campbell-Stokes Burning 
Recorder and from a Jordan Photographic Recorder,” by Richard H. 
Curtis, F.R. Met. Soc. 








DEATH. 


On the 29th October, at 9, Upper Merrion-street, Dublin. of acute 
meumonia, TRAVERS HARTLEY FALKINER, C.E., second son of the late 
‘aptain Richard Falkiner, 4th Dragoon Guards, of Mount Falcon, Co. 
Tipperary, aged 68. 
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TRADES UNIONISM AND MR. BARNES. 


Amone the various passionate utterances attending and 
embittering the struggle between the trades union and 
the employer, none is more frequently heard than the 
assertion that ‘ The capitalists want to smash the union.” 
Something very similar in spirit was heard in the streets 
of Paris during the Terror. It has been heard more 
recently behind barricades. It is the popular cry of the 
agitator. Few are more telling with the mob than the 
reiteration, if need be with oaths, that the aristocrat or 
the capitalist wants to smash something—small matter 
what—prized by the proletariat. One of our daily con- 
temporaries issues posters dealing with ‘‘The War on 
Unionism.” At public meetings Colonel Dyer has been 
denounced in the strongest terms. Mr. Barnes’ sole 
chance of obtaining funds lies in persuading people that 
he is fighting not an offensive but a defensive war. Those 
who are behind the scenes will attach a proper value— 
which is little value—to these mouthings; but some 
people may be led astray, and to prevent this in so far 
as we can, it is well to state a few facts, and so, perhaps, 
put the whole question in a different and truer light. 
Employers have no objection whatever to trades 
unionism. Indeed, unionism properly carried on is a 
thing wholly desirable from every point of view. It is 
only necessary to consider what an ideal union would be 
in order to prove this. In the first place, the mere fact 
that a man was a member of such a union would be a 
guarantee that he was a competent workman, steady and 
careful. It would be an enormous advan to 
employers to be able to apply to the district office of, say, 
the “Amalgamated Engineers for men, and to be certain 
that the applicant would get the best hands available. 
Again, it goes almost without saying that it must be a 
distinct advantage to the employer that his men should 
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be on a benefit fund of some kind. After all, bad as 
employers are reputed to be, they are human and humane, 








and the idea that old men or damaged men should be left 
to starve or go onthe parish isreprehensible. Yet unless 
a workman belongs to a trades union, and so protects his 
own future interests, 2 demand would be made on the 
employers of the country which they would find it very 
difficult, troublesome, and perhaps impossible to resist. 
No body of men can in the present day long stand up 
against public opinion. Putting this in the most sordid 
way, we may say that the trades union takes a load of 
responsibility off the employers’ shoulders. Again, if a 
union were properly managed, the employers would be 
able to make their forward contracts with safety. An 
admirable instance of this is supplied by the extremely 
honourable policy pursued by Mr. Knight, the secretary 
of the Boilermakers’ Union. He has repudiated the 
action of some 800 men who have broken away from an 
agreement into which he on the part of his union had 
entered with the Thames ship repairers, and in doing so 
Mr. Knight has rendered an inestimable service to true 
trades unionism. This by the way. It requires: little 
argument to convince practical persons that the know- 
ledge that a large body of workmen were so governed that 
when their executive had made a bargain, that bargain 
would be honourably carried out, would be of the utmost 
value in developing trade, cheapening production, steady- 
ing the markets for iron, coal, ships, and machinery, and 
generally promoting the prosperity of the country. Nocer- 
tainty of this kind could be had when the employer had to 
deal as chance directed with bodies of wholly irresponsible 
workmen ; indeed, much trouble has occurred in the past 
in non-union shops in this way. It is, we venture to 
think, only necessary to state the case in this way to show 
how desirable from the employers’ point of view the 
trades union is. We have very large opportunities for 
ascertaining from employers what their opinionsare. We 
do not now refer to that species of information obtained 
by ‘‘interviewing” a man to obtain his ‘‘ views” on any sub- 
ject for publication. We do not refer to this sort of thing 
at all. Our information is obtained in a totally different 
way as the result of many sincere and intimate friend- 
ships, and we can assure our readers that we have never 
yet heard any employer denounce unionism, or express 
the least desire to ‘“‘smash up a union.” We have en- 
deavoured, we hope with success, to show why it is that- 
the system of unionism ought to be popular; we may now 
proceed to explain why it is disliked. 

The use of unionism is one thing, its abuse is another. 
In the time of Mr. Barnes’ predecessors the Amalgamated 
Engineers prospered camnitin They put by for the 
evil day no less than £350,000, and their quarrels with em- 
ployers and other unions were few. But, aswe have recently 
shown, Mr. Johnson warned the members of the union 
that the Socialist danger loomed in the distance. His 
warning has fallen on deaf ears; and this brings us to 
the great defect in trade unionism—to that element 
which has done so much to make it unpopular, and that 
not with employers only, but with the working men 
themselves. We refer to the fact that the system of 
government is autocratic. All the power is practically 
vested in the hands of one man. Mr. Barnes is nomin- 
ally the secretary of the Amalgamated Society of 
Engineers. In truth, he is an Emperor ruling over 
a body of some 87,000 men. The position is quite 
enough to turn the head of a man with a far better 
balanced mind than Mr. Barnes possesses. Let us picture 
to ourselves a general in command of an army of 87,000 
men, and with £350,000 in his war chest, and consider 
what his temptations are. Is it wonderful that, puffed up 
with vanity, he should declare that he was going to 
regulate the engineering trade of Great Britain? Take 
any young vigorous man, with some brains, plenty of 
energy, not a little self-conceit, and endow him with 
strong Socialistic tendencies, an urging desire to be 
talked about. Give him the control, as we have said, of 
£350,000 and 87,000 workmen, supposed to hold the 
engineering trade of the country in the hollows of their 
hands. Nothing but trouble and warfare can be expected. 
All the conditions make for a fight. To suppose that 
such a man would not go to war is as rational as to 
suppose that Napoleon Buonaparte would have retired 
into private life and grown turnips after Austerlitz. 
Herein lies the intolerable weakness of trade unionism. 
Instead of being governed by a proper parliament or 
council, each union becomes the tool of the so-called 
secretary; and by the character and policy of the man 
the union must stand or fall. 

It will be seen, then, that while unionism, as at once 
a benefit club, a guarantee of competence, and a re- 
sponsible authority with which to arrange wage questions, 
is something to which no one has any objection, the em- 
ployers regard with consternation the unlimited power 
put into the hands of single individuals. In a sense, 
Mr. Barnes, beyond all question, controls in -all proba- 
bility at least one hundred millions sterling. There are 
now nearly 650 firms of mechanical engineers linked in 
the bonds of federation. These firms are not fighting 
the union, they are fighting Mr. Barnes. That gentleman 
has but to lift his finger and the men under his orders 
would return to work to-morrow. Mr. Barnes has been 
in a position to dictate to 650 firms at least ; each one of 
them has had in the past to take account with Mr. 
Barnes. Before a contract could be signed each firm 
had to consider whether Mr. Barnes would or would not 
let the contract be carried out. It is against this crush- 
ing tyranny that they have revolted. The capital and 
trade of the country has at last risen in open rebellion. 
The employers say that they will no longer be ruled by Mr. 
Barnes. But this statement has nothing in common 
with the smashing of unionism—Mr. Barnes is not 
unionism. 

Whether a time will come when trade wil] be carried 
on without capital and without labour remains a question 
the solution of which must be sought in the dim recesses 
of an infinitely-distant future. We have to deal with the 
present, or the proximate, and for that Mr. Barnes is 
impossible. He has shot his bolt, made his effort and 





failed. Let what will occur now we cannot return to the 
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old condition of things. If the employers gave way and 
granted the eight hours to-morrow, Mr. Barnes would find, 
on the one hand, that the whole system of work would 
be revolutionised, and all the shop arrangements changed, 
and that on the other hand, his army would refuse 
to obey him. There will be no more strikes for a long 
time. Be the end of the struggle what it may, the Amal- 
gamated Engineers as a present power are undone. A 
terrible day of reckoning is in store, and it will come 
relentless as fate. Many changes and reforms have 
taken place in this world which have been attributed 
mainly to individuals. In reality they have been the 
result of alterations in public sentiment. What is 
possible in one age is impossible in another by mere 
lapse of time. The younger generation grows up and 
will not have what satisfied their fathers. Institutions of 
various kinds become anachronisms. The Amalgamated 
Engineers have in Mr. Barnes’ hands become an anachron- 
ism. They are out of place as regards time. Just as the 
old rattening practices of Sheffield have disappeared in 
the mists of the past, swept away by public opinion, so 
will the dictation of the Union disappear. The Federa- 
tion of Employers is a tremendous power. It is only a 
baby yet, but it is a baby giant. The lapse of weeks and 
months fights too against Mr. Barnes. Let us suppose, to 
illustrate this, that the 35,000 engineers now on strike all 
emigrated within the next week or fortnight—that they 
went to Klondyke, for example. Such an emigration, we 
may observe en passant, could have been very well managed 
with the aid of the £350,000 which Mr. Barnes has spent, 
—and ask ourselves what would be the result to this 
country. We have not the least hesitation in saying 
that at the end of twelve months things would proceed 
in our engineering shops just as though the 35,000 men 
had never existed. There is an enormous number of 
engineers non-unionist in the country. If the Amalga- 
mated Engineers would only let these men have a free 
hand our workshops would be in full swing in a couple of 
months. The prolongation of the strike must operate to 
weaken the men. Their money is nearly all gone; but 
worst of all for them there is a continual drift of new 
hands into the shops to take their places. In a word, 
capital will learn by degrees to do without Mr. Barnes 
and his like. That is the road which events must 
travel. Human nature and the laws of political economy 
together will settle that. 


ENGINEERS AND TOWN COUNCILS, 


Tue relations between city authorities and engineers 
have seldom been quite satisfactory. It would seem, too, 
that the moment an adjustment of difficulties has been 
effected in one direction, trouble crops up in another. 
It is matter of common knowledge, for instance, that 
serious disputes have arisen between engineers and town 
councillors concerning sewerage and water supply 
schemes. The engineers have, asa rule, prepared plans 
for adequate works, and the town councils have objected 
to the cost. The flux of time and the growing experience, 
often obtained by the waste of much money on in- 
adequate schemes adopted because they were cheap, 
bas done much to bring about a better feeling; and 
there is less grumbling about cost heard now than 
formerly. But a new cause of discord has been 
developed by electricity, and we have received so many 
complaints, and have heard so much about the relations 
with engineers of towns and cities adopting the electric 
light, that we begin to think the profession will do well 
to take some action in the matter. 

Nothing would be gained, no good purpose would be 
served, by giving the names either of towns or engineers. 
Those who are behind the scenes will have no difficulty 
in applying what we are about to say to actual cases. 
According to the existing and reprehensible practice, a 
town or city about to adopt electricity for lighting, and 
perhaps power, calls in a consulting engineer, who pre- 
pares a scheme. He is asked so to arrange matters that 
considerable extensions may be made in the future. 
This he does. He is then asked to carry the work out, 
and he does so. Then the installation is handed over to 
a resident engineer, most likely a young man of no 
experience, and paid a small salary. In the course 
of a year or so the extensions are taken in hand. The 
consulting engineer is no longer required ; his services are 
dispensed a The work is carried out on the general 
lines he has indicated as correct. Sometimes all goes 
well. Sometimes it does not. In the former case the 
consulting engineer gets none of the credit. In the latter 
he gets all the blame, and his reputation suffers. 
Obviously the proper professional course would be 
for the town to call in the consulting engineer 
to complete the extensions, and pay him a suitable fee. 
That, however, is nota policy in favour just now. Here 
if may, of course, be urged that the consulting engineer 
goes into the affair with o eyes open, and charges accord- 
ingly. Unfortunately, this is just what does not happen. 
Over and over again the engineer sends in his plans fully 
believing that he will be employed to carry them out from 
first to last, and charging fees based on this assumption. 
And the circumstance that in certain cases this righteous 
course is followed tends to disarm suspicion, and the 
engineer finds only too late, and much too often, that he 
has been made the victim of exceedingly sharp practice. 
The remedy is easily suggested; we shall show in a 
moment it is not easily adopted. It consists in the 
engineer having a proper legal agreement with the 
town council or other authority employing his services, 
to the effect that he shall be called in to carry out any 
extensions made within a certain fixed period—say, for 
instance, five years; or failing this he may base his fees 
on the understanding that his services will not necessarily 
be further required. As matters now stand, the consult- 
ing engineer really does work for which he never obtains 
any remuneration. 

The reason why such an extremely simple scheme of 
reform is not likely to be carried out is competition. 


pretty much what they like tomake them. These gentle- 
men, too, are not only well acquainted with the manners 
and customs of town councillors, but are in a position 
to dictate to them. But, besides these, there are per- 
haps ten times the number of comparatively young 
men, not a few of them of great ability and considerable 
experience, who are so anxious to get work that they 
are in no way particular as to remuneration. IfA refuses 
to undertake the lighting of a town of 5000 inhabitants 
because he refuses to have his brains picked, B, less par- 
ticular, will jump at the chance. It is very far from easy to 
see how this difficulty is to be overcome, but that a deter- 
mined effort will be made to overcome it we have reason 
to believe. It will probably take the form of an appeal 
to the Institution of Civil Engineers, or the Institution 
of Electrical Engineers, for some authoritative pronounce- 
ment as to fees, plans, and the duties of the consulting 
engineer as distinguished from those of the resident. 
But here again a complication turns up which may lead 
to very considerable hardship. The consulting becomes 
merged in the resident engineer. We have in our mind 
at this moment a case in which the electrical engineer of 
a large provincial town was consulted concerning another 
town. This last made him such an offer that he gave 
up his position as resident engineer and proceeded to act 
as consulting engineer for the second corporation. He 
carried out all the work, and then, instead of being made 
resident, he was told that a much cheaper man would 
answer, and was left for the time being stranded. 

It isno part of our purpose in writing to denounce 
town councils, or corporations, or local authorities of any 
kind. They act according to their lights, as a rule with 
strict legality, and no doubt do the best they can for the 
taxpayer. Our object is to bring before the notice of the 
profession in general a system, or want of system, which 
is on the one hand causing much discontent, and on the 
other is injurious to the best interests of the ratepayer. 
Instances could easily be cited to prove this. Thus, in 
one case, the consulting engineer was asked to provide 
engine power enough for a considerable extension; this 
he did. Subsequently more lamps were put on, and the 
dynamos were over-driven to their destruction. The 
designer of the whole scheme was not consulted. Had 
he been asked to give an opinion, he would have pointed 
out that although he had provided, as asked, engine 
power enough, the dynamos were not able to use the 
extra power, and were not intended to use it. We need 
scarcely say that the principle of inviting designs, adopt- 
ing none of them, and preparing a new scheme out of the 
best of them, is not unknown in electrical engineering. 
Some men, however, are too astute to enter into suc. 
competitions, and very few men of position or standing 
will touch them. 

A city or town resolves that it will be an excellent 

thing to have the electric light. A competition is set on 
foot, and probably half-a-dozen clever, competent, ex- 
perienced men send in plans. The Corporation awakes 
one morning and finds itself in possession of the accumu- 
lated information of some six or eight engineers, every 
one of whom has done his best. The town has got the 
concrete advice, not of one consulting engineer, but of 
several. Then the plans are carefully considered, a good 
bit is taken out of this scheme, a defective feature is left 
out of that, and finally a new scheme is prepared by the 
borough engineer, and carried out. The competitors get 
nothing. Perhaps one may be lucky enough to obtain 
what will pay him his travelling expenses and office rent. 
The borough engineer carries out the ordera of the Cor- 
poration or Town Council, and he can very easily persuade 
himself, being human although a borough engineer, that 
the whole affair is his own. This he does, because he 
forgets that the plans which he has examined have taught 
him, if nothing else, what he ought not to do, which is 
often of far more importance than the knowledge of what 
one ought todo. In a word, his mind has been largely 
influenced by the schemes of others. No one, for instance, 
could imagine that the scheme ultimately adopted could 
have been just the same if no other plans had been sub- 
mitted for carrying out the work. Of late we are happy 
to say that the premium plan has fallen into disrepute. 
The best men, as we have said, are far too wise to respond 
to invitations no matter how carefully they are worded. 
The plans sent in are, as a rule, prepared by some 
members of the host of young men and lads turned out 
year after year from technical colleges and electrical 
schools, and they do not find favour even in the eyes of 
Corporations. 
Finally, we would point out that what is most wanted 
now is the formulating of some scheme by which the 
nature of the duties of the consulting, the superin- 
tendent, and the resident engineer shall be defined, and 
their professional position strengthened. It would not 
be impossible to make a rule under which no engineer 
would be permitted to prepare designs which included 
extensions, unless he was paid his fees for the extensions 
as well as for the portions carried out. Professional 
etiquette might with advantage take a lesson from the 
barrister and the physician, the solicitor and the surgeon. 
The engineer, and particularly the electrical engineer, 
makes himself too cheap. The Institution is now 
developing an admirable effort to elevate the professional 
status of its members. So long as men are content to 
plunge into a sordid struggle for work, we fear that the 
efforts of the Institution will be more or less neutralised. 
But whatever may be the case with private individuals, it 
ought to be possible to put the relations of the profession 
with public bodies on a more satisfactory footing than 
exists just now. There is an under current perceptible 
in this direction by no means confined to Great George- 
street, or even to the metropolis. It is about time that 
this current made itself perceptible at the surface. 


ELECTRIC TRACTION, 


Over and over again the ag. that accompanies 
the use of statistics, even by the most experienced 


same figures; that the omission of some apparently 
trifling consideration destroys the whole value of an 
argument, or again, that the comparison of results which 
in reality have no place in the same category may lead 
to pase fs fallacious deductions. A case of thig nature 
which was reported some years ago, perhaps in the spirit 
of ridicule, occurs to us. It was shown that in a certain 
year in Germany the sale of pianos had been abnormal, 
In the same year also the number of graduates enrolled 
at the German universities had been much greater than 
for many years previously; furthermore, crime had 
never been so prevalent as during the twelve months 
under discussion. Collating these three factors, the 
statisticians arrived at the astonishing deduction that 
the number of pianos sold depended upon the num. 
ber of freshmen, and that e increase of crime 
was due to the increased sale of pianos. The most 
common error, however, in the statistical treatment of 
records is the omission of one or more factors of which 
the investigator fails to see the importance. We should 
be sorry to say that electrical engineers are the greatest 
sinners in this respect, but it would seem that a are 
not infrequently carried away by the enthusiasm of their 
profession to overlook mechanical points which, although 
apparently trifling, may have great influence upon 
results. An admirable case in point is before us. Some 
time ago Mr. George Forbes wrote an article for a con- 
temporary in which he pointed to the success and 
economy with which the Liverpool Overhead Railway 
has been worked since its opening, and contrasted some 
of the figures of the cost of its working with apparently 
comparable figures from the Metropolitan District Rail- 
way reports. The actual figures he gave were the cost of 
locomotive power, and repairs and renewals of carriages 
in both cases. In the former case, the Liverpool 
Overhead Railway, these were calculated together at 
3°84d. per train mile ; and in the latter, the Metropolitan, 
at 11°76d. per train mile. 

In his excellent presidential address, delivered before 
the Institution of Junior Engineers on Friday last, Mr. 
Aspinall said, quoting the figures we have given, ‘ The 
difference is so great that I am sure some comment upon 
it is necessary. The comparison which has been made 
between the Metropolitan District line and the Liverpool 
Overhead Railway does not appear to me to be a fair 
one, because the District Railway is working under 
exceptionally unfavourable conditions as compared with 
a line in the open country. In addition to this, the 
inclusion of the carriage expenses for repairs and 
renewals is somewhat misleading. as the repairs of these 
vehicles have nothing to do with the cost of motive 
power, except so far as the expense of maintaining the 
motors on the axles of the electric railway. Again, the 
cost of renewal of carriages has not been incurred at all 
by the electric railway, whereas the District Railway, 
having been in use so many years, has probably had to 
spend largely on renewals.” 

The electrician appears in this case to have fallen into 
several errors, at least according to Mr. Aspinall, whose 
authority on the subject of railway engineering cannot 
for an instant be questioned. He has forgotten to 
include the unfavourable conditions under which the 
District Railway is worked ; he hasincluded a factor which 
falsifies the results, and he has brought in another factor 
which has up to the present only affected the steam 
railway, as sufficient time has not yet elapsed to show to 
what extent the electric railway will be influenced 
by it. 

"ake. Aspinall himself admits that the figures for the 
Liverpool Railway look very well, and it was with a view 
to seeing how the results did really compare with those 
of a steam-worked line that he has made certain calcula- 
tions. For this p he used the results of an ordinary 
train working on both express and slow service, and 
running an average mileage of 1787 miles a day, whichis 
sufficiently near to the daily average of the electric rail- 
way, 1868 miles, to make direct comparison sufficiently 
approximate for practical purposes. In the first place, it 
became evident that the train mile basis was not a fair 
one to work on, as, omitting the question of speed 
altogether, it was certainly not fair to compare a train of 
about forty tons with one of three times the weight. The 
weight of passengers is omitted in both cases. On this 
basis the electric railway had considerable apparent 
advantage, the cost of locomotive power being 3°67d. 
to 5°87d. When, however, the factor of weight, 
which Mr. Forbes had not considered, was introduced, the 
steam railway was nearly twice as economical as the 
electric, the actual cost being per hundred ton miles 4°89 
for steam as against 9°67 for electric traction. The 
difference, Mr. Aspinall added, would be still greater if, as 
in the case of the expenditure for steam haulage, where 
the necessary cost for renewal of all working plant is 
included, the cost for the renewal of ilers and 
machinery for generating current was included in the 
figure for electrical haulage. Taken, therefore, on 
a more accurate basis, steam traction is at pre- 
sent superior economically to electric traction. But 
from other aspects there is undoubtedly very much 
to be said in favour of the latter system. At 
Liverpool, from the passengers’ point of view at any 
rate, the electric railway is a very great success. The 
service is regular and rapid, and the coaches move with 
an easiness to which we are, alas, unaccustomed on our 
suburban lines. Why this is we will not stop at the 
moment to consider. The success of the undertaking, 
as a whole, may give us cause for pondering upon the 
possibility of introducing the system of electric traction 
to metropolitan traffic. There is, of course, absolutely 
nothing new in the idea, and perhaps the difference in 
the train mileage, as shown by Mr. Aspinall, is not 
balanced sufficiently by other points on which economies 
can be effected to make an electric railway pay in 
London. It seems certain that whilst the present system 
of railway working continues it will be practically im- 
possible to make electrical traction pay unless some 








There are a few first-class consulting electrical engineers 
whose services are always in request, and whose fees are 


persons, has been pointed out. It has been shown that 
diametrically opposed results may be deduced from the 
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MANCHESTER SEWAGE, 


Wueruer there be or be not any truth in the saying, that 
«what Lancashire does to-day England does to-morrow,” 
the action of the Mancunians with regard to their sewage 

uddle will at least baffle imitation. Some time ago, it will 
= within the recollection of most of our readers, Manchester 
was confronted with the formidable task of disposing of an 

verage flow of sewage effluent equal to twenty-six millions of 
eallons per day, and was tied down to conditions as regards 
Srity by two authorities, the Irwell and Mersey Joint Com- 
mittee, and the Local Government Board, which they found 
impossible of fulfilment. The usual methods of precipitation 
and filtering through land were considered as unsuited on 
account of the enormous cost of the land in the first instance, 
and the prospect of having to purchase a further plot in the 
by no means distant future. Finding themselves ‘ between 
the devil and the deep sea,” the Rivers Committee, upon the 
recommendation of Mr. de Courcy Meade, the city surveyor, 
decided that the only alternative was to choose the 
sea—in the literal sense of the word—by constructing 
a culvert some sixteen miles in length, which would 
discharge the effluent into the tidal portion of the Mersey 
estuary. Plans were drawn up, and the estimates passed 
almost unanimously by the City Fathers, but the rate- 
payers, presumably with greater faith in chemical science 
than the Rivers Committee, have now put their veto unmis- 
takeably upon the scheme. A poll being demanded, 49,069 
ratepayers voted against the culvert, while only 20,528 were 
in its favour, the result being the resignation of the members 
of the Committee. But this is a trifling matter compared 
with the task which has to be confronted, for the sewage of 
Manchester varies in quality and quantity every hour during 
the day, rendering a continuously satisfactory effluent by no 
means easy to obtain. The Manchester City News, in a lead- 
ing article, throws out a hint which might go some distance 
in bringing about the desired end. It suggests that the 
harmless sewage of the night-time might be mixed with the 
dense liquid of the afternoon and evening, resulting in a 
sufficient approximation to uniformity in quantity and 
quality. The chemist would then know exactly what he had 
to do, and could adapt his means to the endin view. This 
collection of varying refuse liquids is said to be already in 
practice in certain works; calico printers, for instance, turn- 
ing the liquid discharges from the bleach-croft, colour shop, 
and dye works into a large tank, where they intermix before 
passing into precipitation tanks. Experiments in this direc- 
tion would appear to have at least the recommendation of 
being easily and inexpensively carried out. 


NOTES FROM JAPAN, 


We print on another page the first of a series of ‘‘ Notes”’ 
on Japanese engineering and industrial matters, which should 
ba of considerable interest. We have arranged with cor- 
respondents of our own, both Japanese and English, to 
furnish us with regular trustworthy information as to what 
is going on in Japan, from time to time. It is our wish to 
supply in @ permanent manner information as to the Japanese 
contracts to be given out, the results of important tenders, 
the prospects of business, and the extension of engineering 
work, Japan is an extremely difficult country to write about, 
a3 details that are worth having are not easily obtainable, and 
much that finds its way into the European press on the 
subject of that country is inaccurate and superficial. Our 
“Notes from Japan” have nothing whatever to do with the 
series of articles on ‘“‘ Modern Japan: Industrial and Scien- 
tific,’ by our Special Commissioner in that country, and 
which are still running, beyond the fact that it has been our 
wish, by means of these special articles, to prepara the way 
for the periodical notes on current topics. That is to 
say, we have endeavoured by means of the articles from our 
Special Commissioner to afford the readers of Toe ENGINEER 
an insight into the general methods of modern Japan from 
an engineering point of view, so that they may be in a better 
position to take advantage of any of the information which 
may from time to time interest them in the articles by our 
Permanent Correspondents, under the heading of ‘ Notes 
from Japan.” We take this opportunity of again urging 
British manufacturers to study this question, to leave no 
stone unturned to prevent a loss to their trade, so constantly 
threatened by the energy and push of their German and 
American competitors. 








LITERATURE. 


Electric Railways and Tramways. By Pair Dawson, C.E. 

a of Engineering, Bedford-street, Strand, 

.C, 1897, 

Tas work is based upon a series of articles on electric 
traction which have appeared in Engineering since 1895, 
but the descriptive and statistical matter has been 
revised and brought up to date. The importance of 
electric traction cannot be doubted, as the adoption of 
electricity as a means of working street cars and railway 
lines can be seen everywhere around us. We agree with 
the author that the term ‘‘street railway” is far prefer- 
able to “tramway,” as the latter still retains a com- 
paratively restricted meaning, due no doubt to its earliest 
application; while the present systems in many large 
cities of the United States are in fact railways, and their 
installation has entailed the expenditure of very large 
amounts of capital. 

The author has attempted to place before his readers a 
complete statement of electric traction as it now exists, and 
of the types of plant available. These data have been 
personally collected by him in the United States and 
in Europe, six months having been spent in the United 
States in visiting the various stations. There are some 
books which deal with the theory and calculations 
required for a special kind of engineering work without 
describing any particular examples of the application of 
the said theories to actual practice; there are others 
Which describe in detail actual applications of the theories 


to daily practice without attempting to deduce there- 
from any rules for the design of work of a similar 
class, leaving the reader to do that for himself. The 
present volume belongs chiefly to the latter class, and the 
author acts as a conductor of electrical information 
from the persons and firms actually engaged upon the 
lines described. We have before us in this bulky 
volume a sort of panorama of modern electric tramway 
work. The illustrations are very numerous and well 
executed, and the printingis verygood. The work proves 
once more how ready the American engineer is to impart 
information, and it must again draw the attention of 
the reader to the facilities which exist in the United 
States for obtaining data respecting the actual costs and 
working expenses of undertakings for which it would be 
difficult, if not impossible, perhaps, to obtain similar 
detailed information supposing the undertakings were in 
Great Britain. 

In London, for example, it is no uncommon thing to 
hear a wish expressed by engineers in charge of direct 
current stations that they might know the real methods 
of working, and difficulties encountered in some of the 
large alternate current stations. It has seemed well to 
certain engineers to preserve the greatest secrecy in 
these matters, and this policy throws into strong con- 
trast the readiness to afford information which, by the 

ublication of this volume, is proved to exist in the United 

tates. In preliminary calculations for a scheme of 
electric street railway this book will be of little use; but 
having settled the main features of the scheme, the matter 
will be valuable to the engineer in showing him the par- 
ticular methods by which similar work has been dealt 
with in other places. 

In the first chapter the author gives, in tabular form, 
comparative figures showing the immense development of 
electric traction in the United States. It appears that in 
Seattle, a town having a population of 60,000 persons, 
there are 102 miles of street railway, or one mile to 588 
inhabitants, while in New York, with a population of 
1,513,500, there are only 294 miles, or one mile to 5180 
inhabitants. It must, however, be remembered that the 
overhead railways are not included in the estimate for 
New York. 

In London, according to the tables, there are 250 miles 
of street railways, and a population of 5,633,806, or one 
mile to 22,523 inhabitants, but these figures are liable to 
be very misleading, unless it be remembered that in 
London there is an extensive network of suburban and 
underground railways, and a vast number of omnibuses 
and cabs, which have no counterpart in the United States. 
The wretched system of paving, even in the larger cities, 
has until quite recently prevented the employment of 
cabs and other light vehicles to the same extent as in 
this country and in Europe; and the narrow and 
often very crooked streets of the older cities in 
Europe offer impediments to the use of street railways 
which are not present in the United States, where wide 
and perfectly straight streets are the rule and not the 
exception. The immense system of the West End Street 
Railway Company, of Boston, Mass., shows the most 
astonishing development, as the approximate total of the 
energy developed in the three stations is 13,000-horse 

wer. 

Transport facilities were sc poor some years ago in the 
rapidly-growing cities in the United States, that con- 
cessions were given to the street railway companies on a 
scale and with a liberality which would be by no means 
thought advisable in an old and settled country such as 
Great Britain. The rivalry between cable and electric 
street railways appears to be ended, and each has found 
that a special field is open to it. The author appears to 
consider that for straight and fairly level streets the cable 
is superior to the overhead wire only when the service is 
at intervals of something less than one minute, but that 
where the service is at longer intervals the electric system 
is preferable. The cable comes into favour also where 
the gradients are very long and severe and the traffic is 
heavy. Alluding to tke efficiency of the various lines, 
the author agrees that they appear low; but, although 
the mechanical efficiency may appear scarcely satisfactory, 
the financial efficiency is the chief point to be considered, 
and experience goes to prove that no system has yet been 
invented which can touch the overhead conductor for all 
ordinary conditions of work. 

Rails for the permanent way are often Yin. to 10}in. 
deep on the American roads, and we believe that ere long 
all the elaborate systems of bonding by copper bars will 
be given up, and that the joints of the rails will be welded 
up solid, as no difficulty from expansion has been found to 
exist in the case of paved streets. Careful descriptions 
of the stations in many of the largest cities, both in the 
United States and in Europe, are given, and valuable com- 
parative tables of costs will be found at the end of the 
work; these cost sheets are exactly what are required to 
prove to local authorities in this country what advantages 
are to be obtained from the electric street railway. We 
believe that before long a very considerable development 
in electric traction will take place in this country, where 
progress in that direction has hitherto been so slow. The 
towns of Bristol, Leeds, Coventry, Dublin, &c., have 
already obtained satisfactory systems of electric street 
railways. We can heartily commend the work to all 
persons interested in the future of electric traction. 


The Engineering Works of the Godavari Delta; A Descriptive 
and Historical Account. Compiled for the Madras Govern- 
ment by Grorce T. Watcu, M. Inst. C.E. Vol. II. 
Printed and published by the Superintendent Government 
Press, Madras, 1896. 


We received the letterpress which forms vol. i. of this 
publication in February last, and at the time we felt 
under a considerable disadvantage in not having the 
plans of the works before us. We are now in possession 
of these in the shape of the Atlas volume, but on examina- 
tion we do not find it adds much to the elucidation or 





interest of the record. Wecan only say that owing to the 





roughness of the execution of the plates we find it no easy 
matter to understand some of the designs, and the insufii- 
ciency of references makes it difficult to trace the descrip- 
tive details of the works, of which, indeed, not many are 
given. We must, however, from this adverse criticism 
except the three sketch maps of the Delta, which show 
very clearly the intricate ramifications of the navigable 
and irrigation canals as well as the distribution channels, 
roads, and surface drainage works in the area under com- 
mand. The use of brick wells and concrete in the founda- 
tions of the works forms a very noticeable feature in the 
designs. The concrete, we were told in the text, is 
excellent, being rendered hydraulic by the use of 
“surké,” or finely-ground brick dust; the proportions 
were three parts of broken stone of 2in. gauge, mixed 
with one of mortar, which itself consisted of one lime, 
two sand, and one tohalfofsurké. Brick wells on wooden 
curbs sunk by excavating the material from the interior 
by divers, or the use of the ‘‘jham,” are a speciality in 
founding engineering works in the sandy beds of Indian 
rivers, and General Cotton has largely used this method 
in his constructions. 





SHORT NOTICES. 


The “Practical Engineer” Pocket Book for 1898, Technical Publish- 
ing Company, Limited, Manchester. 1897,—By the revision of 
existing matter, and the addition of new and appropriate copy, 
the ‘‘ Practical Engineer Pocket Book” in this, its ninth annual 
edition, still maintains its good reputation. The notes on inertia 
and strength of beams, &c., and the theorems of Guldinus, which 
appear for the first time, will be found useful, The index has 
wisely been enlarged and re-arranged. 

Eine Sammlung von 100 Zahnformen fiir Zahnrider. Von A. Balt- 
zinger. ‘Strassburger Druckerie und Verlagsanstalt, vorm. R. 
Schultz and Co, 1897. Preis 2m. 50,—This large sizs pamphlet 
contains thirty-one tables, in each of which appears a number of 
— of gear-wheels of different sizes and combinations of sizes. 

us, for example, we have in Table I. drawings of two five- 
toothed, of a 10 and 5, of a 15 and 5, and of a 20 and 5, pinions 
gearing together, and so on with the other sheets. The idea is 
that time can be saved in drawing and calculating by using these 
carefully-prepared outlines, They may meet with favour, 


The Royal Navy List Diary and Naval Handbook for 1898, 
Issued in conjunction with ‘‘ Lean’s Royal Navy List.” London: 
Witherby and Co, Price 3s, net.—The ter part of this volame 
is taken up by the diary proper, to which a page a day is accorded, 
Besides this, it contains a good deal of general information not 
solely connected with naval matters. In the front part is a sum- 
mary of the year’s naval progress, by Professor Laughton, and the 
statement of the Navy Estimates for 1897—98. At the other end 
of the volame there are meteorological and astronomical notes, 
tide tables, &c. We notice that several names have been omitted 
from the lists of clubs given on pages 104 and 116. The Athen:eum, 
Garrick, Barlington Fine Arts, and Thatched House Clubs, are 
omitted from the London list, whilst the Cruising Club dees not 
appear amongst the enumeration of Yacht Clubs. 


BOOKS RECEIVED. 

Knowledge, November 1897. London: 326, High Holborn, 
Price 6d, 

Les Constantes Physico-Chimiques. Par D. Sidersky. Gauthier 
Villars et Fils. Paris, 7° 

American Society of Civil Engineers, October, 1897: Proceedings, 
Vol, xxiii. No, 8 New York: At the Houss of the Society, 127, 
East 23rd-street. 

The British Astronomical Weather Almanac and Chart, 1898. By 
B. G. Jenkins, F.R.A.S, London: R. Morgan, 65, Westow-street, 
Norwood, Price ld. 

Transactions of the Institution of Mining and Metallurgy, Lndon, 
Sixth Session. Vol. v. Edited by Arthur C. Clandet, A.R.S.M. 
London: Broad-street House, E.C, 

Notes and Formule for Mining Students, 
M A, Fourth edition, revised and e H. F. Balman, F.G.S, 
London: Crosby Lockwood and Son. 1897. Price 2s, 6d. 

Transactions of the Institution of Naval Architects. Vol. xxxviii, 





y J. A. Merrivale, 
.F. * 


Ejited by George Holmes. 1897. Office, 5, Adelphi-terrace, 
— -C. Sold by Henry Sotheran and Co., 37, Piccadilly, 
ondon. 


Handbook to the Workmen’s Compensation Act, 1897, with Approved 
Schemes of Com ion ; Statutes referred to; Notes and Decisions 
on Accidents, Negligence and Misconduct ; Employersand Workmen's 
Liability ; Actions Independent of the Act; Arbitration, Form of 
Notices, d&c., together with the Explanatory Remarks of the Lord 
Chancellor, Lord Herschell, and others. By M. Roberts-Jones, 
London: 82, Fleet-street. 1897. 








INCHICORE ENGINEERING SoctEty.—The second ordinary meet- 
ing of the session was held on Monday, November lst, when a 
| ta was read by Mr, E. E. Joynt on ‘‘ Automatic Railway 

rakes,” the chair being taken at 8 p.m. by Mr. Robt. Cory, 
the president of the Society. After a brief notice of the various 
proposals for automatically braking railway trains, the author 
described in detail, with the aid of di , the two standard 
brakes of to-day, the vacuum automatic and the Westinghouse 
air-pressure brakes ; the paper was a long one, but was listened 
to with interest. The president, in opening the discussion, 
= out the advan of the two train pipe system of vacuum 

rake in use upon the Great Southern Western Railway, in 
that it is possible to maintain a working vacuum in the upper 
_ of the cylinder or sack, whilst the brakes are being ote 2 

r. Maunsell gave his experience in packing the brake cylinder 
piston. He much preferred the diaphragm method to the rolling 
rubber ring ; the latter he found twisted spirally, allowing the air 
to leak through to the vacuum side of the piston. 

Latest Tupz Borers IN PAssENGER STEAM Boats,—Tke 
Caledonian Steam Packet has just placed an order with the Hay- 
thorn Tubulous Boiler Syndicate, Glasgow, for two of its patent 
water-tube boilers, which are to be fitted in the paddle steamer 
Meg Merrilees. At present this steamer is fitted with a pair of low- 
pressure engines and haystack boilers. The ines are now tote 
compounded and other alterations made by Messrs. A. and J. 
Inglis, Pointhouse, and the new Haythorn boilers will work under 
forced draught in a closed stokehold at a boiler pressure of 200 Ib, 
= square inch, this being reduced to 140 1b. at the engines. The 

istinctive features of the Haythorn boiler are its being made in 
removable elements, with a patent differential screw joint fer 
connecting the tubes to the headers, besides, of course, pew ager 
reduction in the weight, and in the space occupied. The ts cf 
tests have, we are told, proved this boiler to be one of the most 
efficient, and the ease with which any tube can be taken out and 
replaced gives it a decided advantage in this important particular. 
The use of a modern water-tube boiler in a passenger river. 
steamer is certainly something new, but in this departure from 
ordinary practice the Caledonian Steam Packet Company will not 
be acting for the first time as pioneers in the introduction of 
improvements, and the success that has invariably followed this 
forward policy is more than likely to be continued, seeing the 
great advantages which have resulted from the adoption of this 





claes of boiler in the Navy and elsewhere, 
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NGLISH AMBASSADOR’S YACHT 


E THAMES IRONWORKS COMPANY, BUILDERS AND ENGINEERS 








STEAM YACHT FORTHE ENGLISH AMBASSADOR 
AT CONSTANTINOPLE. 

Many of our readers will, no doubt, be surprised to learn, 
that although all the Ambassadors of the chief continental 
Powers in Constantinople have for many years had very 
excellent steam launches attached to their Embassies, the 
representative of Great Britain in that city has been without 
one until very lately, an omission which has been owing to 
the want of decision, as to who—the Foreign-office or the 
Admiralty—should bear the cost of supplying and maintain- 
ing such a vessel. 

Last April we were enabled, by the courtesy of the Thames 





being 9}in., and the low-pressure one 19in. diameter, both ; patent water-tube boiler, an illustration of which we give in 
with a piston stroke of 10in., driving a single screw. The/ Fig. 3. This boiler has 18 square feet of fire-grate surface, 
engine bed-plate is built up of two longitudinal steel bearers | and 772 square feet of heating surface in the tubes, and like 
extending the whole length of the engines, to which are | all of the similar make of boilers fitted in the Admiralty 
bolted the cross main bearing brackets, made of manganese | steam pinnaces made by the company, works without priming, 
| bronze, The columns supporting the cylinders are of forged | and maintains a steady water level and steam pressure. 
steel, braced diagonally, as shown. The air pump is driven | The boiler is weighted to 185]b. pressure per square inch at 
by a small crank overhung at the end of an extension of the | the safety valves, a forced draught at an air pressure of 
main crank shaft, the feed pumps being worked by a wormon | 4'2in. in the stokehold being obtained by means of a fan 


this shaft gearing with a worm wheel for reducing their speed, 
the ratio of the gear being 3 to1. Great care has been taken 
in balancing the main crank shaft, with the result that, at a 





All Admiralty safety 
the machinery 
igh-speed type. 


| driven by an independent engine. 
| sppliances have been introduced, thus — 
one of the most advanced examples of the small 
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Ironworks Company, to present our readers with illustrations | 
of the 56ft, steam pinnaces building by it for the English 
Admiralty. This company has since completed a steam 
launch, or rather yacht, for the special use of his Excellency 
our Ambassador at Constantinople, of which and her engines 
we give on this page an illustration, and of her boiler on the 
next page, 

The dimensions of this vessel are :—Length on the water- 
line, 60ft.; breadth, 10ft. 9in.; depth, 5ft. 5in.; and water 
draught, 3ft. 54in. forward, and 5ft.aft. Sheis fitted with com- 
pound surface-condensing engines, the high-pressure cylinder 





COMPOUND ENGINES FOR AMBASSADOR’S YACHT 


speed of 500 revolutions per minute, perfect steadiness is , 
secured, without any perceptible vibration. 

The steam distribution valves are of the usual type fitted 
to high-speed engines; that on the high-pressure cylinder 
being a piston valve, while for the low pressure a flat double- 
ported valve is used, with the exhaust passing through its 
back, thus relieving it from face pressure, and rendering it 
practically a balanced valve. Cooling water is supplied to 


the surface condenser by a centrifugal circulating pump 
driven by an independent engine. 
Steam for the engine is supplied by a Thames Ironworks 





On the trial of this yacht, which took place shortly before 
she left the Thames for Constantinople, the mean speed 
realised on six measured miles, with the engines developing 
361 indicated horse-power, was 15°485 knots, and on & 
24 hours’ continuous run 15:28 knots an hour, the mean 
revolutions of the engines being 512:35 per minute; the 
force of the wind being 2 and the sea smooth, hand-picked 
Welsh coal being used, 

As will be seen from the longitudinal section of the veseel 
we give in Fig. 1, there is good accommodation forward for 
the small crew required; and a very commodious saloon aft, 
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; , pantry, &c., in addition to ample quarters for 
wit aan the Lusbassedor, and any notables or friends 
to whom he may have to give audience, or mest at different 
times. The vessel will supply a long-felt want at Constanti- 
nople, and will bear favourable comparison with any others 

oT ing on the Golden Horn. Sheis built of two thicknesses 
of teak, with waterproof canvas between them, and is copper 
fastened throughout. Her keel, stem, and stern post are of 
English oak, She was designed by Mr. G. C, Mackrow, 
naval architect to the Thames Ironworks Company, and is 
an excellent specimen of the work turned out from the 
Orchard Shipyard and Engineering Works, Blackwall. 








THE URAL EXCURSION OF THE INTER. 
NATIONAL GEOLOGICAL CONGRESS, 


Ix a former notice the impressions received during the 
progress of the excureionists through the plains cf Central 
Russia were recorded up to the point where the main objects 
of the expedition may be considered to have begun, on the 


rising ground on the western side of the ridge dividing | cases to be gradually changing into peat bogs. Some of these 
These objects included primarily and | peaty deposits, as seen in the cuttings made for alluvial gold 


Europe and Asia. 





Fig. 1i—GOLD WASHING PLANT AND TAILINGS LIFT, JALONIFF, NEAR BERESOV8SK 


prizcipally a detailed study of the structure and succession 
of the rock masses forming the mountain range, and a lesser 
degree, the examination of some of the localities producing 
rare minerals and the more important mining centres, and it 
is with these last that the following remarks are principally 
concerned. 

Although the Ural may be considered as a mining country 
throughout its whole length, the principal mineral districts 
are concentrated between the parallels of 55deg. to 58 deg. 
N. lat , with a transverse breadth of about 70 miles, these 
districts being remarkable not only for the great variety of 
the minerals that they contain, but for the extreme perfec- 
tion of their development, certain localities, such as the Ilmen 
Mountains near Mias, affording continuous supplies of the 
rarer ornamental minerals, topaz, emerald, euclase, phena- 
cite, chrysoberyl, &c., which, apart from their mere mineralo- 
gical interest, support a flourishing gem-cutting and stone- 
polishing industry, whose principal seat is at Ekaterinaburg, 
where there are numerous —— lapidary establishments in 
addition to the Imperial Polishing Works, where vases and 
other large decorative objects are produced from jasper, 
rhodonite, jade, and similar intractable materials, the 
machinery being driven by water power derived from a large 
artificial lake. More important, however, are the mines of 
iron and other ores, notably those of gold, platinum, and 
copper, the last being mostly situated in the neighbourhood of 
Ekaterinburg, on the Asiatic side, in latitude 57 N., while the 
iron ores appear under very deversified conditions at many 
different points over the whole district. 
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This region, although an important mining centre in | 
which workings have been carried on for more than | 
150 years, was for a long time comparatively isolated, but | 
the development of the coalfield in the mountains north of | 


Perm has led to the construction of the Ural Railway, a 


system of lines giving outlets to navigable water on the Kama | 


on the west, to Tiumen in Siberia on the cast, and by a 
junction at Tcheliabinsk, with the great trans-continental 
system on the south, the main line, about 250 miles long, 
passing through the principal mining centres of Kytchtym, 
Ekaterinburg, Taguil, and Kouschwa, follows the main chain 
on the Asiatic side in # general north and south direction, 
with an extension northward into the coalfield at Alexan- 
drovsk (Fig. 3). Considering their geographical importance as 
dividing two continents, the Ural Mountains are compara- 
tively insignificant in their orographic features, the highest 
peaks only rising to a little over 4000ft. above the sea level, and 
the passes are so easy that the summit of the line 
at the southern crossing near Zlatoust is only about 
1400ft., while the northern one between Kouchwa and 
Perm is about 200ft. lower, and in. the construction of 
the railway no more heroic engineering expedients 
have been called for than gradients of 1 in 100, and 
exceptionally up to 1 in 70 or 65, and the free use of serpen- 
tine curves down to 1000ft. radius. On the whole system of 
500 miles of lines there is only one short tunnel, 150 yards 
long, on the Alexandrofsk branch, and even this, it is said, 
might easily have been avoided by a slight alteration in the 
trace of the line. The name Ural is locally restricted to the 
central range, or Oural Taou, a belt of schistose and crystal- 
line rooks about fifteen miles broad, against which severa! 
parallel ridges are formed by the folding and crushing of 

imentary—carboniferous and Devonian—strata on the 
European, and of serpentinous, granitic and other crystalline 
masses on the Eastern side, the transverse breadth from 
Souleia on the west to Mias on the east being about thirty- 
five miles, The steepest hills and boldest scenery are to be 
found on the European side, where the prevailing rocks, 
carboniferousand Devonian sandstones and limestones, make 
river cliffs and deep valleys somewhat similar in character to 


| of the strata,and appear 








those of the Derbyshire dales; but there are few prominent 
summits, the ground rising gently into hills covered with 
forest up to their tops, while the clearings on the lower 
round form natural meadows, which, when recently mown 
or hay in the early autumn, give a curious park-like aspect 
to the scenery. In a few places, however, heavy beds of 
quartzite occur, which, from their resistance to the weather- 
ing action of the atmosphere, form bold peaks, rising 
abruptly to some height above the softer limestone and shale 
hills, giving a considerable comimand over the surrounding 
country, the best examples being the Bolchoi Taganai, about 
ten miles north of Zlatoust, whose summit is 3880ft. above 
the sea level, and the Alexandrofsky Sopka, near Ourjoum. 
The latter, although of no very great height, being almost 
upon the continental watershed, commands a most exten- 
sive view, particularly over the Asiatic plain. 

On the eastern descent the line falls about 1000ft. in fifteen 
miles to a level country without any prominent streams, but 
thickly covered with lakes, some of which, like those of Ilmen 
and Mias, are of considerable size, although the majority are 
mere ponds without permanent outlets, and seem in many 





masses have been most deeply penetrated, kernels of spathic 





workings, are of great 
thickcess. From the 
-—-, eastern side of the/| 
| mountains the ground 
falls very gradua'ly 
towards the interior of 
Asia, the difference in 
level between Ekaterin- 
burg and Tiumen, the 
first place of note in 
Siberia, which are 230 
miles apart, being only 
about 600ft., while be- 
tween Mias and the 
junction with the Trans- 
Siberian Railway at 
Tcheliabensk the fall is 
350ft. 

In order to give the 
foreign members of the 
Congress a general idea 
of the diversified charac- 
ter of the minerals con- 
tained in the Uralregion 
arrangements were | 
made to visit some 
typical examples of each 
class of deposit, includ- 
ing the brown iron ore 
of Bakal on the west, 
those of magnetic ores 
at Tagil and Blagodat, 
ths copper mines of 
Tagil, and gold mines, 
both alluvial and on | 
quartz veins, at different points cn the Asiatic side, 
while for the mineralogists opportunities were afforded | 
for a long day’s collecting in the classic ground | 
of the Ilmen Mountains, as well as in other less 
known and recently discovered places. Some of these visits | 
required considerable skill in planning, as the localities 
in many instances are far away from the railway stations 
and can only be reached by driving long distances over roads | 
in the most rudimentary stages of development. Such, 
however, was the bountiful character of the supply of con- | 
veyances, and their excellence, considered merely as means of | 
locomotion, that in only two or three instances where the 
distances to be covered exceeded an ordinary day’s journey, 
was it found necessary to limit the size of the party, and the 
day’s work was usually began with the starting of an effective 
if not very imposing procession of fifty to seventy vehicles 
for some mine or quarry several hours distant. 

The first, and one of the most interesting of these excur- 
sions, was to the Bakal 
Iron Mines, situated 








ore are found within the limonite masses, in a similar man- 
ner to that observed in the deeper workings of the Rubio ores 
of Bilbao. The whole system of working is exceedingly 
primitive, but the scene is a very animated one, from the 
perpetual coming and going of the small one-horse carts 
which here, as in most of the other mines, furnish the whole 
of the transport required. At the period of the visit, however, 
the mines were mostly idle, the working being suspended dur- 
ing the late summer months, when the miners are occupied 
in harvesting and haymaking. The ore, which is almost 
theoretically pure, containing 60 out of a possible 63 per 
cent. of iron, is piled in large rectangular heaps upon a 

of timber, which are fired about the end of September in 
order to expel the combined water, and reduce the weight to 
be carried to the furnaces as much as possible. The most 
active period of working is, therefore, in the spring and early 
summer, the burnt ore being ready for removal as soon as 
the sleigh roads are formed in the winter. The annual pro- 
duction of these mines is about 100,000 tons, an amount 
that might be very largely increased but for the circum- 
stance that the output is limited by the smelting capacity of 
the furnaces, owing to the deficient supply of charcoal. 
These tributary works are scattered over a very large area, 
some of the furnaces being as much as ninety miles distant 
from the mines, and practically inaccessible as regards ore 
supply, except during the winter months, when the snow 
provides roads of the most perfect character. 

In the more highly disturbed region east of the Ural the 
iron ores mostly appear in the form of magnetite associated 
wlth porphyries, garnet and epidote-bearing rocks. These 
have their principal development north of Ekaterinburg, 
the most important localities being Mount Wyssokaia near 
Nischne Taguil, and Goro Blagodat near Kouschwa. The 
first of these is the property of the Demidoff Estate, while 
the second belongs to the Imperial Crown Domains. Wyssec- 
kaia, which is about 14 miles west of the largest of the 
Demidoff smelting and engineering works at Nischere Taguil, 
is a boss of porphyry rising about 300ft. above the valley of 
the river Taguil carrying magnetic ores in the form of segre- 
gated bands varying in thickness and quality, but generally 
following the slope of the ground so as to allow of working by 


| open quarries. ‘he largest of these bands is about 120ift. 


wide, and has been followed from the top of the hill down to 


| near the level of free drainage, so that some pumping power 


is required to keep the lower pits free from water. The 
general appearance of the workings, as will be seen from 
Fig. 2, is very similar to that of Bakal, but they are of 
much greater extent. The best ore is a magnetite, partly 
altered by oxidation and weathering to hematite and limonite, 


| being free from phosphorus and yielding 63 to 69 per cent. 


on the large scale, the associated minerals, garnet epidote, é&c. , 
being of such a character that it can be smelted without requir- 


| inganyadditionallimestoneflux. Insomeofthethinner bands 


spots of copper and iron pyrites are tolerably common, and 
these are carefully picked out by hand, as they have a special 
use for fluxing purposes in the copper works. In the low 
ground adjacent the iron ore workings is situated the Med- 


| noroudiausk Copper Mine, an irregular deposit between lime- 


stone and schists, which has been worked to a depth of 650ft. 
below the level of the valley, in a lode-like cavity formed by 
the erosion of the limestone, and filled with clay, limonite and 
brown ochre carrying concretionary masses of malachite ard 
silicates and oxides of copper, which have evidently been derived 
by oxidation and infiltration of the pyritic minerals in the 
adjacent band of magnetite. The malachite masses, which 


| have been found of all sizes up to 300 tons in weight, are sold 


for ornamental purposes, while the silicates and other oxidised 
minerals are smelted at the Wyisk Works, about two miles 
below Tagil, and produce the well-known high-class Demidoff 
copper. : 
The ore raised in the iron mines is carted to piles 
along the railway, whence it is distributed by a system 
of narrow gauge lines to the numerous works belonging 
to the estate, no part of it being cold to other smelters. 
The most important of these is the Tagil Works, where 





about thirty miles south ee 
of Viasowaya Station 

on the Western Ural. 

These mines, which 

supply ® numerous 
group of furnaces at 
Simsk, Niolaievsk, Oust 
Katau, and other places 
in the South-Western 
Ural region, are opened 
in a series of large, 
irregular masses of 
brown ore, intercalated 
in limestone dolomites 
and schists of middle 
Devonian age, which 
follow the undulations 


on the opposite sides of 
a valley about 14 miles 
wide, and 300ft. to 
400ft. deep between the 
crests ofthe hills. The 
strata are folded on a 
shallow trough following 
the cross section of the 
valley, so that the ore 
bodies either come to 
the surface or are onl 

at a i 
below it, and can be 
worked entirely in open cast, There are three groups of mines 
belonging respectively to Messrs. N. I. Balachov, the Imperial 
Crown Estates, and Prince Bielosgelsky, are included inanarea 
of about four square miles, The most important of these are 
Boulandika Mines of Messrs. Balachov, which extend from 
the summit about half-way down the slope on the western 
side. The ore is a dense limonite, almost entirely free from 
earthy matter, which forms large bedded masses in dolomitic 
limestones up to about 140ft. in thickness. The method of 
working can be easily understood from Fig. 7, page 474. 
The surface covering having been stripped, the ore face, when 
exposed, is cut back in terraces, the roads along the faces being 
so arranged as to give a slight incline in favour of the loaded 
carts carrying ore to the roasting piles, or waste to the tip. 
That these deposits are the result of partial transformation of 
dolomite into ferrous carbonate, and subsequent alteration 
of the latter into brown ore by atmospheric weathering, is 
evident from the fact that in the highest pits, where the 

















Fig. 2—-IRON ORE MINES, WISSOKAYA GORA NISCHNE TAGIL 


| there are three Rachette furnaces with closed tops, gas 
| calcining kilns, and Massicks and Crook’s hot-blast stoves, 


besides which there is a smaller furnace specially employed 
for producing ferro-manganese from the manganese ore 
occurring in limestone about four miles further north. As 
far as we have been able to gather, the produce of the Demi- 
doff furnaces is about 60,000 tons of pig iron annually, all 
charcoal smelted, 

The last of the great iron ore deposits visited, that of Goro 
Blagodat, is an isolated hill about two miles east of the rail- 
way at Kouschwa, about 14 miles long north and south, and 
rising about 500ft. above the plain to a height of 1154ft. 
above the sea level, which is made up of bands of felspar, 
porphyry, and magnetite, which have been considerably 
disturbed since their formation, with the result that the 
summit is covered by & cap of barren rock, and has therefore 
been preserved, while a large down-throw fault on the eastern 
side has brought the principal mass into such a pesition that 
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it has been possible to arrange the workings in a series 
of semicircular terraces connected by easy roads with 
a single outlet to the valley. The ore is very hard 
“blue magnetite,” with 52 to 58 per cent. of iron, requir- 
ing the use of explosives to break it down. The boring 
is mostly done by hand, but on one of the terraces boring 
machines, driven by compressed air, were being tried experi- 
mentally. The continuity of the ore in depth has also been 
found to be between 500ft. and 600ft. below the present bottom 
by boring with a diamond drill. The annual output is about 
85,000 tons, which, as in the previous instances, is distributed 
over @ large number of small works, the nearest one being 
that at Kouschwa, which is attached toa shell foundry where 
cast iron projectiles, both for field and naval guns, are pro- 
duced in large quantities. This is one of the oldest ironworks 
in Russia, the 150th anniversary of its foundation having 
been celebrated on the day of the visit to Blagodat. 

In the carboniferous and Davonian strata traversed by the 
northern a of the Ural line a series of hematite deposits 
are found having an oolitic structure, usually similar in 
character to the Clinton or fossil ore of North America, 
although in some cases the spherules are so large that the 
mineral resembles a conglomerate of hematite pebbles. These, 


like similar ores in other countries, are tolerably high in 
phosphorus, but they are worked to some extent for foundry 


any detailed 
me 


ron. Unfortunately want of time prevented 
examination of these interesting deposits being 
The most characteristic as well as the most widely diffused 
mineral industry of the Ural is, however, 8 
mining, and ee examples both of alluvial and deep 
workings were visited. 


The alluvial deposits are general'y small, both ag regards | 
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The concentrated material is washed up on a small fixed 
tye or tom, similar to that used in tin or gold streaming, the 
result depending more upon the skill of the operator than 
the perfection of the apparatus, which is of the most primi- 
tive character. The mercury and amalgam collected during 
the day is pressed, broken up, and placed in a shallow iron 
dish standing upon a tripod over a pan of water, and covered 
with a closely-fitting bell, over which a fire of split wood is 
lighted, a few minutes being sufficient to drive off the mer- 
cury, most of which is lost, the gold remaining as a coarse 
powder. About nine ounces of gold were obtained on the 
day in question from 420 tons of gravel, the average yield 
being about nine grains, or 1s. 6d. in value, per ton. 

Somewhat similar conditions were observed at the Jalineff 
Works, near Beresovsk—Fig. 6—where, however, the whole 
of the work is done by horse and cart, the washing plant being 
raised so as to giveagentle inclined road for the loaded vehicles 
bringing the gravel to the wash mill, but otherwise the general 
system of working is very similar to that seen at Mias. A 
curious feature in connection with this plant is the tailings lift, 
alarge wooden Archimedean screw, Fig. 1. This is driven by 
a hemp rope from the came engine that drives the wash mill 
and pumps, the overlying peat, which is from 6ft. to 8ft. 


old washing and 





thick, and of very good quality, being used as fuel. These 
works were seen to great disadvantage under very heavy 
rain, which prevented a detailed examination of the workings 
being made. 

In addition to the more completely organised establish. 
ments, gold washing on the small scale is extensively practised 
in the Ural, the gravel being carted to the waterside and 
there washed in “ toms,” the character of the operation bein 
stowa in Fig 5. Two out of the four men at each tom atten 
to the washing operations, 
the other two being engaged 
in working a pump which 
lifts the washing water. 

Mining upon gold-bearing 
veins is carried on at several 
points in the Ural, the 
largest —— being 
in the neighbourhood of 
Beresofsk, but of late years 
new districts have been 
opened out near Tchelia- 
binsk and in the Kotchkar, 
about fifty miles south of 
Mias, but the workings 
have not as yet in any case 
been carried beyond small 
depths from the surface. 
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The Beresovsk gold mines 
are contained within an 
area of about 5 by 34 miles 
square, which is covered by 
a network of veins of “ bere- 
site,” a fine grained granite 
or felsite, usually much 






decom: . These veins 
vary from 6ft. to 60ft. in 
breadth, and are cut 


obliquely by veins and 
strings of quartz carrying 
gold, which only exception- 
ally pass into the adjoin- 
ing country of talcose and 
chloritic schists. The pro- 
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extension and thickness, from 20 to 40 yards in length and 
breadth, and 1}ft. to 4ft. thick, being about the usual dimen- 
sions, the greatest variation being in the length, which in 
some cases extend to 500 or 600 yards or more, the most 
extensive placers being those of Pechtchanka, in the 
district of Bogoslovsk, which are continuous for distances 
of 13 to 74 miies. The gold-bearing ground is usually 
covered with peat and barren gravel from 6ft. to 20ft. thick 
or more, so that the limits of the patch can only be discovered 
by trial pits, which are generally sunk in the winter time when 
the ground is frozen. The most productive workings are 
those resting upon greenstone, talcose, or chlorite schists, 
those upon granite, gneiss, and mica schists being generally 
barren. One of the most characteristic and best-arranged 
of that class of working, the Ilmensky _— near Mias, was 
visited on August 12th (Fig. 4). Here the gravel bed, which is 
from 2ft. to 3ft. thick, 1500 yards long, and about 350 yards 
greatest breadth, occurs in a broad treeless plain, with a 
covering of about 2ft. of peat and 4ft. of blue clay and gravel, 
These are stripped and removed by horse and cart, the peat 
being piled into heaps and burnt. When the gold-bearing 
gravel is exposed, a line of Fowler’s portable railway is laid 
along the face, and the stuff is filled by hand into wagons, 
which are drawn by a locomotive to the washing place, each 
train taking about 10 tons. The mechanical appliances are 
of a very simple kind; the gravel, which is discharged into 
the feeding hopper of a bucket elevator, is lifted into a wash 
mill with rotating paddles, having a bottom of perforated 
iron plates, which keep back all stones above 3in. in diameter, 
the finer stuff being continuously removed by a heavy flush 
of water to the washing troughs, which are steeply-inclined 
launders about 25ft. long, discharging into a second 
series laid at a lower slope. Mats are laid upon the floor of 
the top series, and secured by wooden cross bars, forming 
1iffles, and mercury is added at intervals at the top of the 
incline. The deposit on the upper trough is moved against 
the current by men with flat rakes, and the mats are lifted 
and washed at regular intervals by women, who also remove 
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the heavy stuff collecting at the bottom by means of buckets, 





portion of gold varies from 
about 14 dwt. to 1 oz, per 
ton, the general average 
being about 7 dwt. A 
notable feature in connec- 
tion with these deposits is 
the great number of other 
minerals accompanying the 
gold, and including nearly 
all the more important 
metallic sulphides, but 
perhaps the most charac- 
teristic is chromate of lead, 
which until recently was 
supposed to be almost 
entirely confined to this 
locality. At Mezsrs. Woulin- 
sky and Co,’s mines, near 
Tchebliabinsk, a quartz lode 
contained between solid 
and decomposed granite, 
varying in thickness from 24ft. to 4ft., is worked on a some- 
what considerable scale, and averages from 6 dwt. to 8 dwt. per 
ton, and sometimes as much as 1}0z. The quartz broken to 
gravel size is ground under edge rollers or Chilian mills, with 
the addition of mercury, and washed over blanket tables and 
amalgamated plates, the tailings, containing about 16 per 
cent. of the total gold, ies pont on to a neighbouring 
chlorination plant. Four Chilian mills, each with two edge 
runners, together grind about 50 tons daily. The same class of 
machinery is used on the Kotchkar district, as well as at 

eresovsk, although in the latter place a larger new plant, 
including twenty head of stamps, concentrating apparatus for 
edge and a small cyanide works, have lately been started, 

t have not yet been got into regular working order, 

The final visit arranged for the excursion at the Alex- 
androvsk Colliery district had to be abandoned, owing to the 
necessity for arriving at St. Petersburg a day earlier than was 
originally intended, but with this exception the eutire pro- 
gramme was gone through with the most complete success. 
That such a result was obtained is the best possible evidence 
of the skill with which the expedition was planned, and 
of the vigilance and kindly co-operation of all concerned in 
carrying it out. 

From Perm the return journey was made by steamer down 
the Kama and up the Volga to Kazan and Nischne Novgorod, 
a distance of about 1000 miles, and thence to St. Petersburg, 
vid Moscow, 620 miles by railway. The distance travelled in 
the fast train from Moscow through the Ural to Perm was 
1772 miles, giving a total of about 3400 miles for the whole 
round, which was accomplished in twenty-eight days. 
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New Gravine Dock aT BLytH.—Oa Wednesday afternoon at 
Blyth a large graving dock, which easily accommodates a vessel of 
5600 tons deadweight, was formally opened. Mr. J. D. Milburn 
stated that Blyth would shortly ship more than 4,000,000 tons, 
This would make the port one of the largest in the om. In 
our issue of May 28 last we published an illustrated description of 
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RAILWAYS IN CEYLON, 
(From our own Correspondent.) 
COLOMBO, October, 1897, 


THE progress the Ceylon railways have made of late ye 
the rapid development and increase of traffic, in HE semen Boe 
mainly of the deep root the tea industry has taken in the coun 
have all helped those who have pressed on the Government and ty 
Coloniai-office at home the need of further extensions, The 
Government have now taken a definite step in the publication of 
Mr. Macintosh’s estimates of the Kelani Valley and Nuwara Eliya 
lines. Probably at the approaching meetings of the 1897—9g 
session of the Ceylon L tive Council, definite pronouncements 
may be made on the subject. Hopes run high. At the present 
time the line of railway between Colombo and Peradeniya is to g 
great extent blocked by the great rockslip in the Kadugannawa 
Pass, between Rambukkana and Allegalla. This is the most 
serious that has occurred for years, and it has been a source of 
great inconvenience to the whole of the colony, but especially to 
the planters and their coolies, who depend on rice supplies from 
Colombo, The railway department under Mr, Cantrell, the acting 
general manager, have done all they could to lessen the inconvenj. 
ences. The communication was entirely interrupted only for 
short time, and then passengers could get over the slip b changing 
carriages. Little goods traffic could be carried by this means, 
Early last week a tem 'y loop line round the slip was con. 
structed, and worked fairly well, several hundreds of tons of goods 
being taken daily ; but another slip occurred, and for twenty-two 
hours stopped this method of transit. The temporary line has 
been made good, and rice is going up country slowly. When the 
slip will be entirely removed, and the line restored to its usual 
state, is not yet known; one boulder resting on the permanent 
way weighs, it is computed, 2000 tons. 

As a result there has been a rice famine in the interior, and the 
local chetties have thrived on the casualty ; the price has risen 
enormously, much to the loss and worry of the planter and estate. 
owner, There are the usual demands for an alternative route— 
demands only made at a crisis like this; but it is felt by sober. 
minded men that the enormous cost of such a line is at present, 
at any rate, beyond the reasonable capabilities of the Island 
Exchequer. The following are summarised reports of the new 
railway schemes. 

Nanu-oya to Uda-Pussellawz.—The estimate of this line, which 
_— from the present system of railway belonging to the Ceylon 

overnment through Nuwara Eliya, the hill sanatorium, to Uda 
Passellawa, has been laid before the Ceylon Legislative Council by 
Mr. Macintosh, the resident ¢ eer, He refers at the outset to 
the previous traces by Mr. Waring and Mr. MacBride, and then 
states that the present trace begins near the general manager's 
bungalow at Nanu-Oya Station, passes along on the Nuwara Eliya 
side of the goods shed, crosses the Longden-road immediately 
below the Post-office at 12°75 chains, and proceeds up the 
valley, down which flows the stream which runs under the Nanu- 
Oya Station road. It then passes through Edinburgh estate into 
Crown Forest, goes to Blackpool Bridge, runs near the Haputale 
Path or M ota road, and crosses the Nanu-Oya by a bridge 
of two spans immediately below where the Mahagastota Oya joins 
it. It enters to estate at 4 miles 59°50 chains, emerging 
from it at 5 miles 34 ‘25 chains, and running along patena land, joins 
the Longden road, near the summit, at 5 miles 64 chains. The total 
rise from Nanu-Oya (5306ft. above sea level) to the summit (6184ft.) 
is 878ft., the steepest gradient being 1 in 30, the average — 
lin 34°8, and the radius of the s! t curve 1 in 80ft. Nuwara 
Eliya Station will be at a height of 6181ft, above sea level. Leay- 
ing this point the line crosses the Nuwara Eliya bridge between 
the major-general’s bungalow and the residency, and running 
down a cretion of 1 in 30, crosses the Barrack Plains, joining the 
the Kandapola road at 8 miles 9 chains. From Kandapola to 
Ragalla the existing road is largely utilised, and is adhered to, 
except where exigencies of curves necessitate deviations, till with a 
fall from Kandapola of 1329ft., and an average jient of 1 in 
26°7 Ragalla Resthouse and Bazaar are reached at 19 miles 4 chains, 
Here would be the Uda Pussellawa Station. The total length of 
the line is 19 miles 6°90 chains, schedule No, 1 comprising these 
items, the cost of which would be borne by the contractors, 
Rs. 399,686 ; schedule No, 2 comprising these items, the cost of 
which would be borne b ——, Rs. 500,206. Total, 
Rs, 899,893, or £56,243, £2947 16s, 3d. per mile, The gauge 
of the line would be 2ft, 6in. 

Colombo, Yatiyantota, and Ruanwella.—Mr. P, A. Macintosh, 
resident engineer of the Ceylon Government Railway, has 
reported to the Government of the Island on the cost of a 2ft. 6in. 
gauge railway from Colombo to Yatiyantota and Ruanwella, ‘The 
ae course of the line, which be known, if made, as the 
elani Valley Railway, is from Maradana Junction at Colombo, 
due east to Padukka, thence to Kosgama, nearly due north, thence 
to Atul again, nearly due east. From the latter place 
it is nearly due north once more to Karawanella, from which the 
Ruanwella branch continues on that course, while the main line to 
Yatiyantote turns off and runs almost due east. The length of 
the main line is 48 miles 7°50 chains, and of the Ruanwella 
branch 1 mile 56 chains, At Maradana Junction the existing 
passenger staticn would be utilised, a third rail being run 
to each cf the lines on the existing island platform, The suggested 
branch to Dahiowita is not included in the estimate or survey. 
What is known as the “ Kelani Valley” is described by Mr. 
Macintosh as a ‘‘ basin studded with unpretentious hills—on which 
most of the tea is planted—so numerous that only at the janction 
of the Sitawaka Ganga and the Kelani Ganga is there room for 
another hill, Between these hills the gaps, when they are found, 
vary in those accessible for a railway of this type from 100ft, to 
146ft. above mean sea level. One half of the railway may be con- 
sidered low, and one half hill country. The number of curves is 
stated by Mr. Macintosh to be phenomenal, and the following 
comparison with other surveys, including the projected Nanv-Oja 
incline, is instituted. 
Average number per 50 miles of 
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86. 

The limiting gradient as far as Atulugama is 1 in 100; the 
minimum curve is with 136ft. radius, which will allow a good type 
of locomotive to be used. The schedules attached to the report 
are as follows :—Schedule No. 1 shows the cost of which under a 
contract similar to that on the Nanu-Oya Railway would be 
executed by the contractor, Rs, 1,283,603. Schedule No. 2, com- 
prising those items the cost of which under a contract similar to 
to that for the Nanu-Oya Railway would be directly in the first in- 
stance borne by Government, R:. 1,593,695; or, calculating the 
rupee at 1s. 2d,, £176,834, or £3536 13s. 7d. per mile, 

he rolling stock, built in Ecgland, estimated to cost 
Rs, 291,711, and to include seven engines, four first, seven second, 
and twenty third-class carriages, and seven brake vans, (cods 
stock would be built locally. 








Tus YORKSHIRE COLLEGE ENGINEERING SociETY.—The ennval 





the pumping engines, which were built by Messrs. Gwynne and 
Co., of Brooke-street works, Holborn, 





dinner of this Society will take place at the Queen’s Hotel, Leeds, 
on Saturday, November 13th, at seven p.m, 
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THE IRRESPONSIBILITY OF THE PRESS. 





; 


Tue following admirable letter appeared in the 
Standard on Wednesday morning : — 


Sir,—An important point in journalistic ethics has been raised 
by the conflict in the engineering trade, and one which does not 
appear to have received the attention it deserves. To what 
extent is a respectable and responsible organ of opinion justified 
in giving serious currency to statements which every man in the 
street well knows to be wild‘exaggerati or wilful falsehoods ? 
Sach statements will, of course, frequently occur in speeches, 
which it is the business of a newspaper to report, and in news items, 
which it is the business of a newspaper to supply. It is no part 
of newspaper ment to establish a censorship over public 
utterances, and the book news supply that money can purchase is 
not exempt from an occasional error, or absolutely safeguarded 
against an occasional canard. But when a newspaper not only 
prints statements of such a character, but quotes them vely 
without so much as a note of interrogation, the question to 
which I allude becomes clear and urgent ; for, in that case, the 
newspaper practically seals and endorses them, gives them a 
weight and seriousness which they would not have otherwise, and 
takes upon itself by far the larger share of moral responsibility 
for the enormous mischief they may do. 

It would, for instance, be difficult to over-estimate the harm 
wrought by the chorus of editorial jubilation raised in so many 
quarters over the famous list of —— day London engineer- 
ing firms, issued by those who de tely, and in contempt of the 





most solemn , provoked the cont disastrous industrial 
wat. Without waiting for the reply of the Employers’ Federation, 
without themselves a pting any analysis of the ‘‘list,” calmly 


assuming it to be true in substance and in fact, a number of writers 
on the public Press joyously informed the world that the _ for 
eight hours’ work for nine hours’ pay had been won the 
motropolis, and that a majority of London firms, employing a 
majority of London engineers, were anxious to make dutiful | 
submission tothe union bosses.” That the latter gentry should | 
have talked about ‘‘the fight over in London,” and ‘‘ London solid | 
for tho eight hours,” was natural enough, such bluff being their 





métier, But that educated men, impreesed with a due sense of 
the responsibility attaching to their power, should have echoed 


| such rash and misleading boastings, is deplorable to the last 


degree, It is true that the Employers’ Federation soon tore the 
‘‘list” to rags, and made such an exposure of its suppression of 
fact and su; n of falsehood a3 compelled the Speaker, one of 
po ay Sy te nee rs with on & allude contemp- 

uous! i grotesquely exaggerated ” ture. Bat, by 
that ‘ein, irreparable harm had been done. The old saying about 
the lie and the twenty-four hours’ start is iarly applicable to 
these cases. Probably not more than one in every ten of the msn 
who had been so elated by the di 1 “list,” and so much 
encouraged by it to persevere in their ruinous fight, ever realised 
the extent and seriousness of the deception practised upon them. 
Bat other and graver matters remain. 

* 


* * * * * * 


The pity of it all is, that Mr. Barnes—who in some queer wa: 
reminds me of the advisers of the hapless Third Napoleon, wit! 
their talk about making war with a light heart, and the army 
bein — down to the last gaiter button—should have had his 
hands co fatally strengthened by so many editorial expressions 
of belief in his powers of a Driven from pillar to post, 
———e _ to _— ‘ secessions a the wae natn eh 
ration ; confronted, on the contrary, wi © growing of 
the Federation and the growing exhaustion of the men, Mr. 
Barnes’s journalistic lieutenants are falling back upon the familiar 
whines concerning the wickedness of federated lock-outs, and the 
cruelty of exhausting the benefit funds of the Ama'gamated Society 
of Engineers, The latter complaint contrasts disagreeably with 
assurances given in the beginning that such fands would he kept 
intact for their specific purposes. Bat however that may be, who 
are the real culprits? Some dissenting members of an important 
Scotch trade union have just invoked the aid of the law, and have 
— their trustees from illegally contributing £1500 of the 

ociety money to the continuance of a hopeless dispute in another 
trade. It would be well if the point could be tested in our own 
Courts, and if English artisans could ascertain whether their sick 
and burial funds may lawfully be sweated for alien purposes, If 
such funds in the Amal ted Society of Kagineers, and in other 
societies in sympathy it, are being drawn upon for the con- 
tinuan3e of hostilities, I can only say that the scandal rests with 








those that create it and those that condone it, and with them 
alone, 

I am no advocate of rings and trusts and gigantic capitalist com- 
binations. Indeed, in my opinion, it is not the lightest count in 
the indictment of the ‘‘ New Unionism ” that it has —_ capital 
& lesson I would far rather have seen unlearned, and has made a 
sheer necessity of measures which I would gladly have seen left in 
abeyance. The ‘‘ New Unionism” has rudely and ungratefully 
hustled aside some of the best and wisest leaders that ‘ised 
labour ever had, and has madly disregarded their repeated warn- 
ings. It has created the ‘ Employers’ Federation” eas certainly as 
Frankenstein created his monster, and will 8 crs: 4 go much 
further in the same creativeness. If the federated strike is a 
monstrosity, it is no more than a monstrosity born of the federated 
strike in the ordinary course of nature. Federations of employers 


+ only exist because employers have been literally flogged into them 


the ‘‘ New Unionism.” It is obvious that the virtuous indigna- 
tion at the action of Northern engineering firms in locking out 
men “with whom they had no quarrel” is the indignation of 
persons who object to being paid in their own coin, or fought with 
weapons of their own invention. : 

It ought to be obvious to the meanest capacity that if a Leeds 
workman contributes to a common fund wherewith to fight a 
London employer ‘‘ with whom he has no guarrel,” the London 
employer has a perfect right to appeal to his Leeds brother to cut 
off the Lseds workman’s supplies, and that the granting of such 
an appeal is no more barbarous or tyrannical than the system 
which makes it compulsory for self-preservation. I suppose that 
if the British coalowners or chemical manufacturers were to 
forward a handsome cheque in aid of the smaller enginee 
firms, there would be the customary lamentations on ‘' Union 
Smashing.” Yet I read of the Operative Bricklayers sending the 
Amalgamated Eogineers £500, and the Uni Coachbuilders 
helping them a weekly subscription of £50. This sort of 
thing cannot possibly continue for long without reprisals, for what 
is sauce for the goose is sauce for the gander. These simple 
truths, these elemental facts, may be ignored by dishonest 
advocacy or forgotten by sympathetic hysteria; but is it too late 
or too much to express a hope that they may be allowed to hold 
some small place in the councils of those whose position gives 
them much iofluence—for better or for worce—in the eocial, 
‘industrial, and political life of their country ? H, B, 
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GAUGE GLASS PROTECTOR. 


A USEFUL form of gauge glass protector is figured in the 
cuts given below. The protector consists of two frames form- 
ing a right angle, and containing plate glass in which wire 
netting is embedded. The protector is attached to the gauze 
in such a manner that it can be hinged up out of the way to 
allow of cleaning or replacing the glass. This protector is 














GAUGE PROTECTOR 


made by Mes-rs. Wallach Brothers, Gracechurch-street. The 
same firm has a'so introduced lately a very simple and in- 
g2nious apparatus for indicating the amount of draught in a 
boiler flue. I+ consists simply of a light metal case having a 
dialface. The pointer is attached toa delicately pivoted spir- 
die which carries a ial 
counterbalanced blade fitting 
the chamber locssly. Air is 
allowed free admission to one 
side of this vane by a hole in 
the casing, whilst the other side 
is in connection by a short tube 
with the flue. The draught of 
air through the instrument 





causes the vare to become in- \ \ 
clined from its normal posi- ’ 2 Coe 
tion, and the amount of the ihe 
draught is indicated on the ogee 
dial. The best position of the —_ 


pointer for efficient stoking is 
to be found by experiment, and 
when meteorological or other 
conditions cause the draught 
t> wander from its best point, the dampers are to be closed or 
opened till it is regained. 


DRAUGHT INDICATOR 








THE CLINKER FILTER. 





THE accompanying engraving illustrates a new filter and 
f2ed-water heater, now being introduced for use at sea by 
the Bromwell Patents Company, Thomas-street, Liverpool. 
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THE CLINKER FILTER 


The getting out of grease from feed-water is a matter of the 
first importance, and the devices patented for the p 

are po hee evar In the apparatus we illustrate the use 
of cloths, felts, flannels and such like has been avoided, 
the filter being packed with no more recondite or valuable 
article than crushed clinker—of which only too much can 
always be had on board—passed over a sieve to get rid of 
ashes and dust, and well washed. After use it is emptied on 
the stokehold floor, and a fresh quantity put into the filter 
case. The filter case is made of light galvanised steel, and 
being simply held in position by the outer lid, can be 
removed and replaced in a few minutes. The suction area 
through this case is very large, and the water has to pass 
between its outer and inner shells and down through the 


may be brought into the filter along with the water. The 
blown out through the drain cocks, by shutting off the feed- 
water and opening the steam connection to the interior of 
the filter ; but it is recommended that the filtering material 
be changed at regular intervals. 

The feed heater, which may or may not be combined with 
the filter, consists of a series of pipes in the outer casing, of 
horseshoe form, supplied with steam from the evaporator or 
other convenient source. 








AUTOMATIC COMPTROLLER FOR RAILWAYS. 


THE accompanying engraving represents a machine for 
the printing, delivery, and automatic registration of railway 
tickets. At present each company distributes its tickets 
from a central office to the various stations, and owing to the 
very great number used a large amount of book-keeping and 
other clerical work is necessary to ensure accuracy. This 
new apparatus, which is being adopted by the Northern and 
Western Railways of France, is intended to supersede a 
central ticket-printing office altogether, and to enable the 
booking clerk to print each ticket as it is asked for by the 
passenger. One of these machines, which we recently had 
an opportunity of inspecting, stood 5ft. Sin. high, and was 
about 18in. square at the base. 

By a light pressure on one or the other of the handles 
shown in the front, it delivers tickets at the rate of 100 per 
minute if necessary, and at this rate it prints upon them the 
name of the issuing office; the day, month, year, and hour 
of issue; the class for which it is available; whether adult 
or child’s ticket; the station to which it is available; the 
fare ; the number of station (when used); the serial number 
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RAILWAY TICKET PRINTING MACHINE 


of the ticket; and any other indication necessitated by local 
or particular requirements. By an ingenious arrangement 
of printing mechanism whilst the delivery is being effected, 
an automatic registration of the sale is being printed in 
column form inside the machine, which can only be opened 
by a special key kept by the station master, chief receiver, 
or other authorised person. 

It would be difficult to give a detailed description of the 
mechanism involved without sectional illustrations. Briefly, 
it may be stated that on one side of the machine there is a 
hand wheel, on the circumference of which are engraved the 
names of the various stations. This is turned round until 
the name of the station for which a ticket is desired comes 
7 the pointer. In front are several levers; when one 
of these is touched, according to the class required a printed 
ticket is delivered bearing the particulars just mentioned. 
The machine is said to require little attention beyond occa- 
sional inking of the printing rollers, the renewal from time 
to time of the rolls of cardboard from which the tickets are 
cut off, and the alteration of the date-plate. Motive power 
for driving the mechanism may be derived from any available 
source. In the apparatus recently exhibited an electric 


motor was provided in the base. 
Of course, the size of the machine depends entirely upon 


filter may be occasionally cleaned, and the dirt and grease 


———s 


larger machine than that of which we give the di 
or a number of them, the cost of which to even th 
railway would be very considerable. Nevertheless great 
praise is due to the inventors for having successfully produced 
an apparatus which may prove an important step towards a 
revolution in the system of railway ticket production, Mr 
H. M. Saow, 14, Cookspur-street, London, 8.W., is the agent 
for these machines in this country. 


mensions, 
© smallest 








THE RAILWAY REGULATION ACT. 


THE report of the Board of Trade for the year ended July last 
respecting the dings of the Board under the Railway 
Regulation Act states that the department has every reason to be 
satisfied with the working of the Act during the past year, 4 
perusal of the information given as to specific complaints shows 
that in a number of cases the railway companies havo 
responded to the demands made upon them by the Board of Trade, 
The number of representations received shows a marked falling cff, 
Only 76 complaints have been made in 1896—97, as against 97 in 
1895—96 and 156 in 1894—95, This diminution is decidedly satie. 
factory. It may be assumed to indicate that the men are better 
satisfied with their hours of work, and that the principles for 
regulating the length of duty for which the department has pressed 
since the passing of the Act are gradually being adopted by the 
companies, The companies have themselves done a great deal to 
reduce the number of complaints made to the Board of Trade b 
voluntarily revising the hours of work of their servants. The 
department has not complete information on this subject, but two 
companies have informed the Board of the action they have taken, 
viz., the Great Western Railway and the North-Eastern Railway, 
Tao Great Western, at a recent revision of the hours of signal. 
men, reduced to 10 the hours at upwards of 240 cabins at which 
they had exceeded that number. The North-Eastern reduced to 
8 the hours of shunters at over 20 of the princi goods yards, 
including some at which the Board had pressed for a reduction of 
the hours to 10, but without success. It is also understood that 
the Lancashire and Yorkshire have brought down the hours at 68 
signal cabins to 10, and at 41 to8, and that the Manchester, Sheffield, 
and L‘ncolnshire have reduced the hours at 29 cabins to 8, and at 
47 to 10, this being in addition to a reduction in the hours at 117 
cabins made in 1895 at the instance of the Board. Tbis company 
now have 120 8-hour cabins, 100 10-hour and 119 12-hour cabins, 
whilst before the Act was passed they had 64 8-hour cabins, 5 10. 
hour and 267 12-hour cabins. The London and North-Western 
and Great Western Joint Railways have reduced the hours at 24 
cabins to 10, and at 1 to8; the Cheshire Lines Committee have 
reduced them at 8 cabins from 10 to 8. The Midland, Manchester, 
Sheffield, and Lincolrsbire, and North British have also reduced 
the hours of shunters at busy yards to eight. 

The Midland, Great Northern, and Lancashire and Yorkshire 
have redaced the hours of goods guards from 66 to 60 a week in 
the case of the two former, and 63 to 60 in the case of the latter 
company, but this is rather an increase in wages than neceesarily 
a reduction in the hours, as the first effect is that overtime now 
will be reckoned from the lower limit, though the increased rate 
paid for overtime no doubt acts as an inducement to the com- 
panies to keep the hours down. The North-Eastern Company 
aave taken a new departure in dealing with the hours, as they 
agreed that certain questions affecting them and also the wages of 
a very large number of their servants should be submitted to the 
arbitration of Lord James of Hereford. The arbitrator's award 
has been made public, and his findings as to the hours of work will 
a» doubt govern the periods of duty of certain classes of North- 
Eastern servants; it remains to be seen how far it will be used 
as a precedent and made to control the policy affecting the same 
classes of servants on other railways. 

The Act has been exceedingly useful in putting a check upon, 
if not a stop to, those long hours of work which were cruel to the 
men and sometimes endangered the safety of the travelling public, 
It has also been used as a lever to obtain a revision of the hours 
of labour of nearly every class of railway servant. Such a revision 
is in the interest of the public and of the men ; its progress can be 
watched with equanimity by all but those who are interested in rail- 
way —— and who view with alarm the rapid increase in the 
wages bill. 











APPARATUS FOR WINDOW CLEANING.—We have received from 
Mr. D. J. Annan, of 42, k-street, Dundee, a set of his 
patent anti-accident apparatus for the cleaning of windows, It 
ists of a ber of stamped brass hinges, &c., by the fitting 
of which to any existing window it is made possible to swing the 
sash out into the room, so that the outside of the glass can be 
readily cleaned, The , With the exception of a few screws, 
are removed as soon as the cleaning is done, and can be at once 
attached to another window. The apparatus is applicable to both 
top and bottom sash. It is stoutly made and seems well adapted 
to the purpose for which it is required, being simple in fitting, 
construction, and operation. 
An Exectric Umrrre.—The difficulty of judging hits in fencing 
is wellknown. To meet this and enable every true and legitimate 
hit to be recorded, Mr. Muirhead Little has devised an electric 
ampire, ‘The installation consists of two ordinary electric bells of 
different tones, with indicators and the necessary batteries ; two 
relays, which are attached to the bells, and two special fencing 
jackets and foils, with the necessary connecting wires. A bell with 
its battery and relay is fixed against the wall to the rear of each 
competitor, and from it a fine cord containing two insulated con- 
ductors leads to two binding screws on the collar of the fencing 
jacket. From one of these binding screws one insulated wire 
passes down the sleeve of the jacket and is connected up with the 
handle of the foil, the other binding screw being similarly connected 
with a copper-wire gauze breast-piece, which is sewn on to the 
front of the jacket. Two ordinary flexible conducting wires pass 
from one battery to the other round the walls of the room, thus 
completing the circuits, In order that mere glancing or side con- 
tact of the foil with the metallic breast-piece shall not be regis- 
tered as a hit, but only a duly-delivered thrust, the circuit in the 
foil handle is interrupted, and the blade acts just in the same way 
as the push of the familiar electric bell. The blade is held a slight 
distance forward by a delicate spring, so that when pressure is 
brought on the point by a direct thrust, it slides back into the 
handle, and completss the circuit bs Porrgene: a plate connected 
with the end of the insulated wire which passes down the sleeve of 
the jacket. The bell, therefore, only rings when a point is deli- 
vered truly. A brass button is soldered to the end of each foil, 
and is left bare, being allowed to protrude through the mate- 
rial with which the end of the foil is protected. The flexible 
conductor from the bell to the jacket over a pulley on the 
battery, the portion between the bell and the pulley gee | a 
loose h loop, at the bottom of which is a movable pulley 
carrying a small weight. This weight follows up every forward 
orrearward movement of the fencer, allowing the cord to be pulled 
out, and taking in the slack. By this means entanglement by 
reason of the sudden or rapid movements of the fencers is obviated. 
Two entirely separate and distinct circuits are formed when the 
int of each foil is pressed on the Soe jacket. A private 
emonstration of this ingenious invention was recently given at M. 
Bertrand’s Salle d’Armes, in Warwick-street, Regent-street, Lon- 
don, when it was put to the test by expert fencers, and its 
efficiency shown, It was stated by the contending parties that 
the apparatus in no way whatever interfered with their freedom 
of action or hampered their movemente, but that, as a matter 
of fact, during each encounter they were quite oblivious of its 











inner mass of the filtering material. Provision is made for 
separating and carrying cff to the condenser any free air that 


the number of stations to which tickets are issued, and for 
the average station this would involve either a very much 





existence or of their connection with it, until reminded of it by 
a truly-delivered point being recorded, 
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EXCENTRIC PEDAL MOTION FOR BICYCLES. 





accompanying engravings represent an ingenious form 
of ya ong seein, which has recently been patented 
by Mr. A. g. Smart, Croft House, Haverhill, The object of 
the invention, as will be readily seen, is to produce a variable 
throw of the crank, so that greater leverage is obtained on 
the forward movement of the foot than on the backward 
side of the path of the pedal, thereby increasing the driving 
power at the expense o what is known as “ back pedalling.” 
So numerous have been the attempts made to bring about 
this object that it would be somewhat bold to express a 
decided opinion as to the novelty or otherwise of the inven- 
tion ; suffice it, therefore, to say that the means here adopted 





are quite as simple as anything we have hitherto seen, and 
that the inventor has succeeded in achieving his object 
without sacrificing what is considered by many a sine qué 
non—i.e., the circular path of the pedal. It will be observed 
that the cranks, instead of being fixed on the driving shaft, 
are pivoted on an excentric strap on either side, so that 
the pedals move excentrically relatively to the shaft. In this 








way the throw can be varied to any desired degree, according 
to the degree of excentricity allowed by the straps. The 
model from which the engravings are produced is not con- 
sidered final as regards design, but suffices to show the modus 
operandi of the gear which we have considered worthy of 
remark. Whether a variable throw of the pedals is a desider- 
atum or not is a point on which cyclists do not appear to be 
unanimous. 








MECHANICAL FEATURES OF ELECTRIC 
TRACTION.* 
By Mr. Puitie Dawson, of London, 
Previous to discussing certain special mechanical features 
which enter into the design and construction of an electric traction 
system, the author gave fi showing the importance of 
the subject in general. Tables were given compiled from the 
official reports of the usetts of ilroad Com- 
missioners, Massachusetts more closely resembles England in the 
habits of the people and in local conditions than any other State of 
the Union. e difference in cost of ee yy! tram- 
ways in small and large towns varied from £7000 to £20,000 per 
mile of single line. The author considered his subject under the 
three headi of outside work, rolling stock, and power station. 
He described the overhead line of conductors, The best practice 
does not allow more than Ib, strain on a No, 0 Brown and 
Sharps—0 ‘325in. diameter—hard-drawn copper wire at the lowest 
‘emperature to which it will be exposed. With this limit the 
strain to be put on the wire when erected can be easily ascertained 
from tables. A rough but safe rule in this country, where rarely 
more than 20 deg. Fah. of frost is to be expected, is a sag of 
0°75 per cent. of the span at an average temperature of from 
60 deg. to 65 deg. The trolley wire should be of absolutely even 
quality, and supplied in lengths of slightly over half a mile. The 
joints should be silver-brazed in the ae ingot before it is 
rolled, The diameter of the wire should not be allowed to vary 
more than 0:0004in. The breaking strain of the wire should be 
at the rate of 56,000 lb. or 25 tons per square inch, In span- 
wire construction it is necessary to determine both the height of 
the eye-bolts from which the span wire is suspended, an 


@ sag. 

Poles.—Upon the amount of sag allowed for the span wires 
depends the strain which the side poles must stand. ll poles 
must be of such strength that when in position they will stand 
without permanent set the greatest side strains to which they 
may be subjected. Terminal poles and pull-off poles on curves 
should be the strongest. Ordinary side poles must stand a direct 
strain of at least 500 lb. without deflecting more than 4in. to 6in. 
Their strength must be sufficient to carry, besides the trolley wire 
itself, the additional weight when the wires are covered with ice 
and snow, The poles are always subject to vibration communi- 
cated from the trolley wire. It is of the utmost importance that 
joints should be well constructed, which renders it necessary that 
the several lengths of the pole should be sweated together. ‘The 
joint is made by heating the outside pipe to a welding heat, 
slip it over the inner Pp , and then passing the two together 
through special rollers. ther completion, if a piece is cut from 
the joint, the two pipes will be found solidly welded together. 
This is not possible with other joints, which always give trouble 
sooner or later, 





* Institution of Mechanical Engineers. 








For the standard poles used at Bristol and Dublin five sizes are 
required, all 31ft, long, and set in the ground to a d of 6ft. 
No. 1 has to stand a lateral strain of 3501b, applied at top, 
with maximum temporary deflection of 6in.; and a strain of 7001b., 
with maximum permanent deflection of jin, For the four others 
he corresponding limits are :— 


Works. .-  8501b. with 6in., and 7001p. with jin. 
ye Sear ae a! ao) Ea 
No. 8 700 ce i hess, 
No. 4 : 1000 Hi sel, aes 
No. 5 2000 a i 


The poles are required to be as nearly round as possible. A 
difference of jin. between maximum and minimum diameter is all 
that is allowed, In order that they may be all as-nearly uniform 
as possible, ;';in, more or less than the prescribed dimensions is all 
that is allowed. The test distance out of the true that is 
allowed at the top of the pole is -. Ten per cent. of each lot of 
poles are tested ; should three poles fail to come up to the require- 
ments, the right is reserved to reject the entire lot. The poles are 
dropped three times, butt foremost, from a height of 6ft. upon 
some solid substance; after which they must show no signs of 
telesco or loosening in the joints. 

Insulators.—Insulators must be mechanically strong, and the 
insulation protected by a metallic covering from external injary. 
Special i tors have been designed for every variety of service, 
samples of which are exhibited. For ordinary tramway service the 
wire is usually soldered into the gun-metal ears of the insulators; but 
the heavy “‘ figure 8” wire, used for light railways and high-speed 
lines, is supported by mechanical clips, Occasionally an extra 
heavy round wire is used, which is then milled out by a portable 
tool at the points of support, in order to afford a proper grip for 
the mechanical ears, 

Rolling stock.—This can be subdivided into car bodies, trucks, 
motors, and their accessories. The bodies possess no special 
features, except that all framing must be extra strong. 

Trucks.—The supply of suitable trucks for both motor and 
trailer cars is of the utmostimportance. Experience demonstrated 
that the only effective plan was to attach the motors to an 
independent truck frame, and to have all the mechanism of the 
car entirely independent of the car body. 

The introduction of mechanical motors, occupying so little room 
that a moe | of 50 or 60-horse power can aly be placed in the 
space allowed by the truck, has led to a large increase in the 
weight of the car body, and a consequent lengthening of the wheel 
base. The modern electric car ‘ies carried on four wheels are 
seldom shorter than 18ft. over the end panels, and sometimes 
reach 22ft. length, exclusive of the platforms, while the whole 
length of the car over the platforms is from 30ft. to 32ft. Th 
increase of nearly 25 per cent. in the length, and more than 25 per 
cent, in the weight of the bodies has been accompanied by an 
increase of only about 20 per cent, in the wheel base of the trucks. 
As a result, along and rigid spring base is an absolute necessity for 
a modern electric truck. 

The demand for this special class of work brought ont a host of 
devices, of which ten years’ experience has the useful from 
the useless ; and it may be fairly stated that the chief principles 
involved in the design of a thoroughly good motor truck, fulfilling 
all or most of the conditions imposed by electric traction, have now 
been fully recognised, with the result that the electric motor truck 
has been matured to a standard form. Truck building has become 
an independent busi in America, although many car works 
still make some form of truck for themselves, 

(1) The truck must be light as possible, consistently with rigidity 
and strength. 

(2) It must be eran 4 braced, so as to keep it stiff and 
square without having to depend in any way on the car body. The 
strains on a motor car in rounding curves, and when passing a 
change of gradient are extremely severe: much more so than with 
horse cars, where the horses pull the car round on curves, and go 
slower at a change of gradient. 

(3) The journal-boxes must be self-lubricating, must require but 
little attention, and must be dust-proof. 

(4) The brake action must be simple, effective, and easily 
adjustable ; and the brake shoes must admit of being replaced at a 
moment’s notice, and must be mounted in such a way as not to be 
influenced by the vertical motion of the car. 

(5) The truck must be constructed in such a manner as to render 
access easy to all parts ; and to admit of motors, wheels and axles, 
journal-boxes, brake gear, and other parts being easily removed, 
without having to dismember the truck. Cross strains on bolts 
should be avoided as much as possible, 

(6) The car body must be attached to the truck in such a 
manner as to be readily removed on loosening a few bolts. 

(7) Springs must be so as to render the running of the 
car as smcoth when empty as when fully loaded, and to prevent 
the pitching and rolling motion to which street cars are so liable on 
sharp curves and rough roads. This is a highly im it point, 
not only for the comfort of the passengers, but also to prevent 
rapid deterioration of the car wiring and car bodies, Deteriora- 
tion of the wiring is likely to cause grave results to the motors by 
producing short circuits. 

(8) An appropriate choice of wheels is most important. 

There are three different kinds of trucks, the rigid four-wheel, 
the radial six-wheel, and the four-wheel bogie for eight-wheel cars, 
Of these three, however, only the first and third are generally 
used, the radial truck not having given the satisfactory results 
which were expected. These trucks the author described at length. 

Motors.—In the early days the motors were all used with double- 
reduction gearing, with consequent great waste of power in a 
double transformation of the hig armature speed to the low 
of the car axles, an efficiency of 60 per cent. being rarely obtained. 
The maturing of the design of heat -reduction motors marks a 
distinct epoch in the construction of tramway motors. The 
practical experience of many years’ use has proved them reliable 
and efficient, and they have fairly fulfilled the following essential 
requirements of a motor for tramways :—(1) The motor must be 
as — in weight as possible, having due regard to strength and 
simplicity in its mechanical and electrical construction. (2) It 
must be completely closed in, and protected from dirt, moisture, 
&c, (3) Its capacity must be ample, and it should be able to run 
continuously for at least two hours at its rated capacity, without 
heating beyond %) deg. to 135 deg. Fah. It should be capable of 
developing at least 50 per cent. more than its rated capacity, 
without injurious sparking or other damage, and the starting 
torque must be _ (4) All the external and internal parts of 
the motor must be thoroughly accessible, and easily taken apart. 

Gearing.—More than one reduction in gearing between armature 





also | 2nd axle means too high speed of the armature, and consequent, 


too t wear in the teeth. Any decrease in number of parts 
bearings diminishes the cost of maintenance. Large teeth must be 
used, and the gearing must run in grease, Experience has proved 
the greater economy of steel over cast iron ing for tramway 
motors. A recent careful investigation of sixty-six tramways in 
forty-nine cities, using over 7000 motors, has demonstrated that 
the average life of cast-iron ing is somewhat over 30,000 miles, 
while that of steel is nearly twice as great. Apart from 
the advantages of longer life and higher efficiency, there is much less 
danger of breakage in steel than in cast iron gearing, and of con- 
sequent springing or breaking of shafts and frames. The teeth are 
cut out of a solid rim by finely-made cutters of the best known 
shape, as determined by exhaustive experiments. Motor pinions 
should be made from the best hammered steel forgings, and the 
teeth should be formed by accurate cutters and specially d ed 
machinery with the same care as is used in the manufacture of the 
gearing, and they should all undergo the same rigid inspection 
and tests as the gearing. 

Power,—The average horse-power exerted by a tramway motor 
at the car wheel probably does not exceed 20 per cent. of the 
maximum power it is expected to exert in starting the car under 
the various conditions encountered. In order to get the best 











efficiency out of such a motor it is n that its t of 

highest possible efficiency should coincide with the Poll sore 
~ the power at which the greatest amount of work is to be 
one, 

The author stated that the rating of motors was a difficult 
question, because there are so many variable factors. At present 
nearly every manufacturer has a different method of rating, and 
a motor which would be called 15-horse power by one is called 
30-horse power by another. 

Power station.—The success or failure of an electric line depends 
to no small extent upon the situation and design of the power 
station, The conditions which govern its erection are in many 
ways entirely different from those which have to be considered in 
the construction of an el lighting station. The load is con- 
stantly varying, and the variations are large and unexpected. 
Breakdowns are more serious than in electric lighting ; and such 
precautions must be taken as will render os of service 
practically impossible under any circumstances, In many instances 
the station must be in continuous operation for several consecutive 
days. In —_ American power stations certain of the engines 
have frequently been running for eight and ten days continuously. 





Sizes of Engines rec ded for use in Power Stations. 
Maximum Power of 
Number 
om ch engi “—“— 
200 . 2 200 
400. 3 200 
600 . 8 300 
1,000 . 3 £00 
1,500 . 4 500 
2,000 . 4 750 

5,000 6 


DRI se. nei lag, tpt ag. 0n S “Sa ee ce Se 
In early days the engines employed were far too small and weak. 
At the present time dynamos ra tramway work are so constructed 
that accidents to them are quite as rare as to the driving engines 
themselves. Countershafts have been abandoned as wasteful in 
power and useless, Large reserves of power were also pro- 
vided on the earlier electric lines; this practice has been 
abandoned, 

A great diversity of opinion used to exist as to whether the 
engines should drive the generators by belts or ropes, or be directly 
coupled. The great objection advanced against direct coupling 
was the want of elasticity, which in the event of sudden and 
heavy overloading might cause a breakdown of the engine iteelf. 
It is said that belts an — act as a spring, and prevent sudden 
shocks from dam g% the engine. It seems, however, to be 


‘is | beyond doubt that for large stations having a epgines 


of 500-horse power and upwards, slow speed com condensing 
steadil aot ols steage ur aut eo ae ak 
gaining und, sho ways ‘or units o 

100 kilowatts pH cms 
The author considered at some length the construction of the 
gi In q of the difference of conditions between 
a lighting and a traction station, all engine builders who have had 
experience in tramway work now build an entirely different kind 
of engine for traction from that which they supply for lighting 
stations, as far as dimensions and weights are concerned. The 
conditions under which a tramway engine works are, if anything, 
more onerous than those of a rolling mill engine. A slight varia- 
tion either in number of revolutions per minute or in angular 
velocity per revolution is of the greatest importance in a traction 
station, whereas it is of small importance in a rolling mill. A 
traction station should always be so arranged that, if the normal 
load be suddenly thrown on or off an evgine, the speed shall not 


engines, horizontal or vertical, are 





more than 2 per cent. In some cases a maximum variation 
of 14 and 1} per cent. is all that is allowed. Where polyphase 
currents are used constant speed is of even ter importance ; 


and a guarantee should be required that under no circumstances 
shall the angular velocity during one revolution vary more than 
three-quarters of one per cent., and in some cases not more than 
half of one per cent. With heavy fly-wheels and 
properly designed for tramway work, especially when the governors 
are of the fiy-wheel kind, it is quite practicable to fulfil the above 
conditions. A shaft governor is undoubtedly far more satisfactory 
in every way than any ball governor driven by belt or gearing from 
the engine shaft. 

Governing.—During the last few years there have been severa 
fly-wheel idents in tr y stations in America. Most fly- 
wheel accidents have occurred with engines employing a releasing 
valve gear and a delicate ball governor. When the load is 
suddenly thrown off, and when they have to work with no load and 
a vacuum, ball governors are too uncertain. bey A pies - act ; 
but occasionally the valve gear, owing to wear or Lad adjustment, 
prevents the engine from controlling itself. The table gives the 
standard dimensions of ings and fiy-wheels and the weights of 
typical engines now successfully working large tramway stations, 


Weights of Engines and Fly-wheels for Electric Traction. 











Description of governor .. Fly-wheel 
vernor. 
Power of | at economical load I.H.P. 583 1,070 500 800 
Engine § maximum os aa 911 : 1.000 1,600 
. | 106,000 177,000 | 186,000 325 0CO 
Weight of engine { wel ae | eel eee | eee 
{ diameter oe - oo 15 15 20 
Fly-wheel § . | 25 45,000 | 60,000 100 CC0 
| weight {tons 112 ©. 20°1_-| «268 | 44°6 
jdiameter.. .. inches 13 15 18 20 
Bearings jiength ...... inches | 25 30 34 36 
Ratio of length to diam. of bearings 1°92 2°00 1°89 | 1°80 





The first two examples are engines with fly-wheel governors. The 
smaller engines are fitted with single or double piston valves and 
the larger with gridiron valves. In small engines the governor 
acts only on the high-pressure cylinder ; but in engines it is 
80 a as to act on both cylinders. 

The. author gave several statements of the results of tests 
recently made in a large American station. There are four 
tandem compound tees | engines ; ge cylinder 
20in. diameter, low-pressure 36in., stroke 36in.; initial pressure 
125 Ib. per square inch, economical cut-off ,5;ths of stroke in high- 
pressure ag vacuum 24in. of mercury ; revolations 103 per 
minute. These four engines each drive by belt a 500 kilowatt 
generator ; and there is one direct-coupled engine, with cylinders 
15in, and 23in. diameter and 17in. stroke, driving a 200 kilowatt 


generator. e results may be considered highly satisfactory. 
Practically the minimum consumption is 1 67 lb. per indicated 


horse-power and 2°48 per electrical horse-power at the switchboard. 
It therefore appears safe in a well-designed and fairly large station 
to estimate the coal consumption per indicated horse-power at 
21b., and per electrical horse-power at not more than 2°66 lb., 
so that the coal consumption per Board of Trade unit will not 
exceed 3°3 lb. 

Fly-wheels —The use of fly-wheels in electric traction stations 
is important. — to the need of keeping the angular velocity 
as re eg val pom le, especially in large stations where, owing to 
Board of e regulations, polyp! transmissions become a 
necessity, the fly-wheels have to be much heavier than for ordinary 
lighting work. The strains they may be called upon to bear 
occasionally are enormous. In America the circumferential speeds 
allowed, even with cast iron wheels, are much in excess of those 
to be met with in this country or on the Continent ; over 90ft. per 
second is frequently allowed, whereas in English practice it is not 
considered safe to go beyon 

Generators.—The kind of generator to be used for electric trac- 
tion is an important question. Asin the case of the engines, tram- 
way generators must stand heavy overloading without damage. 
Moreover, as one pole is earthed, the greatest care must be taken 
that the best insulation is used throughout, Since the loads to 
which they are subject are extremely variable, dynamos as usually 
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constructed for lighting work would require the position of their 
brushes to be constantly altered. To obviate this, heavy magnetic 


poset | the Japanese Government, the fluctuations of prices of 
comm: ities and wages for ten years ending 1895 are as 


a 





inductions are allowed for in designing tramway g » thus 
rendering it —es to shift the brushes, and also avoid 
sparking. It is the universal and best practice to use toothe 
armatures in tramway work. As to the kind of field winding 
which should be adopted, it would seem from tests made on a large 
scale with ro gay ae shunt-wound and compound-wound 
machines, that the suited to tramway work from every point 
of view is the over-compounded generator. The usual pressure of 
current employed on trolley lines is 500 volts; and for this tension 
dynamos are so designed that the pressure between their terminals 
is 500 volts at no load, and is increased to 550 volts when the full 
load comes on, The over-compounding can be regulated up to 
10 os cent. by varying a German-silver shunt placed on the series 
coil. 








NOTES FROM JAPAN. 
(From our own Correspondent ) 
Tox10, October 8th, 

The gold standard,—The silver dollar is now a thing of the et, 
except as a token, as far as Ja; is concerned. And it is perhaps 
the irony of fate that a gold currency should be adopted here 
almost simultaneously with the violent efforts that have been made 
by a large section of American politicians to cancel the gold 
standard in their country in favour of a silver basis. Lately, three 
prominent ‘Silver men,” from the States, have been in Japan 
phophesying utter ruin to this country in the event of her adopting 
the gold standard. It remains to be proved whether there is any- 
thing in the arguments of these gentlemen. Meanwhile, as 
matters now stand, business is naturally considerably delayed 
owing to general uncertainty as to what is going to be the actual 
value of money. No country can change its currency in so 
abrupt a manner without encountering more or less of a tinancial 
earthquake, and it is only natural that people generally should 
hold their hands, as far as purchasing is concerned, until they have 
had time to grasp what the effect of the new change is likely to 
be. People who have money to lose, and whose ares there- 
fore, should have some weight, are, as a rule, confident that, in 
the long run, Japan should be a considerable gainer by placing 
herself, financially speaking, in line with those of the Western 
nations whose standards rule the money market of the world. 

Orders for American locomotives.—The result of tenders for thirty 
American locomotives, recently invited by the Imperial Govern- 
ment Railway Department, is appended :— 
Amount of Tender 


Competitors. Manufacturers. for 20 — 
Mitsui, Bussan, Kaisha .. Rogers’ Loco. Works .. 176,287°00 
Okuraand Co. .. .. .. Pittsburg do. 197 ,469°00 
Fraserand Co. .. .. .. Baldwin do. 178,790°00 
Takataand Co. .. .. .. Brooke's do. 172,837°00 
Estimated amount by the Government .. eo ce 181,150'00 


Messrs, Takata and Co. secured the contract for twenty of 
the above, and the order for the remainder was placed with the 
— Bassan Keisha, representing the Schenectady Locomotive 

or! 

An experience of American locomotives.—Alarmists who fear that 
the recent large orders for locomotives given out by the Japanese 
railway companies to American makers means a permanent loss of 
trade to the British firms, may be consoled by the fact that this is 
due solely to the question of delivery, and nothing whatever 
to do with quality. I am told that nearly every one of the loco- 
motives ordered in the United States last year had to go into yard 
for repairs after an average of six weeks’ running. Not a le 
one remained intact for a period of three months. Defective and 
leaky tubes were the main difficulty, but in some cases important 
working parts were broken. A well-known Japanese railway 
authority stated recently that the Sanyo Railway Company had 
never had an American engine, the fire-box of which had ed 
more than eighteen months. Whereas it is an ordinary thing for 
British locomotives to run for twelve or fifteen years with their 
tube plates intact. 


More rails from America.—The Imperial Railways have just | siread 


laced a contract for 260 miles of rails and accessories with the 
Illinois Steel Works. The merchants in this transaction are the 
China and Japan Trading a, of Yokohama. Total weight, 
24,515 tons. Price, £166,665 14s, 11d., to be delivered in two lots 
Ree cee Wace ace Dilldii, Cicaiedit 
pening of a new line.—The 0 way as just 
opened the new section of its eh between Hiroshima and 
Toku; about sixty-eight miles in length. It is anticipated 
that before this letter will reach you the further section between 
— and Mitajiri, rather over twenty miles, will have been 
completed. Certain tunnelling operations, which have been nearly 
finished, have delayed the opening of this until now. On the 
completion of this section there will be a main line of railway 
h from one end of the main island, Hondo, to the other 
with the exception of some forty-five miles between Mitajiri and 
eo al T Co 
j railway extension.—The Japan Railway Company, con- 
trolling the largest railroads in Japan outside. of the Government 
management, contemplates doubling the present capacity of its 
roads. The projected scheme means an expenditure of 
17,858,926 dols., to be distributed in the following manner, extend- 
ing over five years :— 


Dols. 
a locomotives .. ee ° - 7,644,000°00 
or mger Cars .. «. ee ee 3,118,500°00 
For Freight OBES .. cc vce ° - 8,243,400°00 
Rails for miles 144°28 «- 38,854,026°00 
17,858,926 °00 


The Soguaies of this company, Mr. J. Mori, has just returned 
from his foreign trip, after spending some months in Great Britain 
and America in the investigation of foreign railway systems. 

Cable tramways.—Tokio municipal officials are deliberating as 
to the oe of allowing the construction of cable roads in the 
metropolis. egotiations are going on between the Tokio 
Municipal Road Committee and the Tokio Tramway Car Company, 
with a view of constracting an experimental line, to asce the 
possibilities of any danger arising from this new tramway. It is 
reported that the company is prepared to introduce the latest 

in use in Europe and America. While Tokio is going 
rapidly ahead in the way of new buildings and so on, the want 
of an improved system of street traction is very greatly felt. 

Cotton-spinning industry.—The abolition of the import tariff on 
raw cotton, coupled with the plague in Bombay, assisted the 
Japanese spinning mills to reap an ee ay | harvest 
during the first half of the present year. me of the prominent 
mills have just declared as high a dividend as 30 per cent., despite 
the fact that coal has gone up 50 - cent, and wages 15 per cent, 
Some of the more enterprising mills are seriously considering the 

uestion of further extending their plants. It will be well, there- 
ore, for the British spinning-machinery makers to be on the look- 
out for them. 

Iron pipes for waterworks.—The Government contemplate placing 
orders soon for an iron pipe line from England, for the proposed Kee- 
lung—Formosa— Waterworks, It is to be laid over a distance of full 
two miles, the necessary survey having been completed over that 
distance ; Mr. W. K. Burton, the civil engineering adviser to the 
Department of the Interior, has already n some time in For- 
mosa looking into this question. The details of the works are not 
yet published. The better class of merchants here, however, are 
not particularly anxious to tackle water-pipe contracts, on account 
of the great losses entailed by them in the inspection dispute 
over the last big contracts for Tokio, 

Wage question.—The rise in prices of commodities has brought 
about remarkable changes in the cost of living, hence wages have 
advanced considerably. According to the investigations lately 





rr 


ace Average 
Years. comm ba wages. 
Dols. mts, 
1886 + 100°00 oo apa 
1887 + 103°30 ee eo oo 169 
1888 e- 105°90 oe - 
1889 ° - S80 1. oe - 
1890 . 120°70 4. oe _- 
1891 a 118°50 .. . - 
1892 . ee | ee 18°4 
1893 . -. 126°20 . - 
1894 -- 183°60 eo. 20°6 
2O0B ce. co ce- ce ce ce BAB as) 00 22°1 
Since 1895 the prices have advanced about 26 per cent, and 


wages have risen nearly 30 per cent. The labour question is con- 
tinuing to absorb a great deal of — interest, and the Japanese 
artisan has for some time past nm endeavouring to force up 
wages by means of strikes. It is interesting to note a comparison 
of prices paid in the engineering industry at the present day. I 
have the following particulars partly from a table recently issued 
by the Jijt Shimpo newspaper :— 


Daily wages in 1897. 1895. 

Occupations. y Canis. Cents. 
Pattern maker 3 Me a0. oo os -* -. 40 
gee Pes ee eee ° oa ae 
Blacksmith .. .. o BD se wo - & 
Moulder .. ob ceied. ea RSet 5 - 65 
Machine hand.. .. .. .. «. 40 .. - 2% 
Ship carpenter, Ist class .. .. 80 .. .. - 6 
2 . Sud ciags .. 2. TO os ve ec - 60 
> =. Srdclass .. .. 60 . 2 - 55 
Carpenter .. fa Ga a ee ws ee . 40 
Plasterer .. « WD we oe ° - 60 
Stone mason 2 1D ve os or - 50 
Sawyer .. nna cog 2 od! ee s - 60 
Fey ted . — ope es - 50 
Bricklayer .. .. «. o-, 8B ee ae ey . 4 
Wheelwright, Istclass .. .. 60 .. «. oe - 50 
” ee an on Se ee on. |e ae - 4 
” 8rd class oy Te ae ee ° - 33 
Unskilled labour .. © ws e . 80 
Dols. Dols. 
Engraver, Ist class 5°00 ° 8°00 
ze Qndclass .. .. .. 1°50 i 1°00 
23 eee oo ee 0°70 


1°00 .. ~ 

Machine lubricants.—There is ety field in Japan for machine 
oil, and already some of the lubricant manufacturers of the 
United States and Europe are directly or indirectly represented 
by resident agents. The Government Railways alone consume 
lubricants valued at about 130,000 dols. The navy is a still larger 
customer in this line. Besides these, there are the spinning mills, 
private railway companies, steamship companies, and the like. 
Significant proof of the satisfactory condition of the oil trade is 
best afforded by the fact that very little of the imported oil finds 
its way into sto houses, Smaller engine works give their 
preference to Shirashime oil, a native lubricant distilled from rape 
seed, which is very low in price, 

Petroleum industry.—The petroleum industry of Japan is just 
now enjoying aboom. The oil is used both for illuminating and as 
fuel for engines. Mineral oil lubricants are also manufactured out 


of it here, Tae principal oil districts in northern Japan—Yechigo 
—are very promising, and hold out inducement for er invest- 
ments in this branch of industry. The n machinery has 


ecessary 
been largely imported from the United States, and there are at 
present about eighty-four boring machines either working or in 
course of erection. The average depth of oil wells varies from 
800ft. to 2000ft. Great progress has been recently made in the 
process of refining, but there is still room for improvement. 
Portland cement.—The demand for Portland cement has been 
steadily increasing of late, and the price has advanced considerably 
on account of the inability of native manufacturers to meet the 
eneral demand. The te outputs of half a dozen of the 
eading factories are estimated at some 000 barrels annually, 
but probably about 200,000 barrels must be from abroad 
to meet the requirements. Some of the factories are 
ye ing their plants, and many new works are about to 
be establishe owever, the rapid extension of railways, dock- 


yards, waterworks, and harbour works ludes the possibility of 
the Japanese makers keeping pace the orders. The Osaka 
harbour works will alone be able to take all the cement turned out 
by several of the factories, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE announcement that the exertions of Mr. Ritchie to bi 

about a conference in the engineering trade have been crown 

with success was d on ‘Change at Birmingham to-day with 
ae animation and satisfaction, and gave a spirited tone to the 
market, 

ineers are well engaged on orders to 
mon‘ For general machinery, lath and stamping 
presses, there is a quiry, and both those engaged on 
general work, as well as on electric dynamos, &c., are briskly 
employed night and day. Advisers from the French mission 
sent in the spring to reorganise the Foochow Arsenal have recom- 
mended the purchase of large quantities of machinery for the 
manufacture of ammunition, rivet making, and general engineer- 
ing to the value of nearly £57,000. eers in this district are 
hoping that some of this work, the orders for which are said to 
have been sanctioned, will come to this locality. 

Home merchants are buying better, as they see no probability 
of more favourable terms, and the export trade is an average one 
for the season. Recent consignments of finished iron, foundry 
work, and machinery to Australia and the a are described as 
the heaviest known for some months, A continuing one of 
the best customers for bar iron, rivet iron, roofing, sheets, and 
machinery. 

Black iaote showed a little improvement, and were quoted £6 
for singles, £6 5s. to £6 7s. 6d. for doubles, and £7 7s. 6d. for 
lattens. There is general activity in the unmarked bar trade, 
caused by district consumption, and by the requirements of engi- 
neering ee. The ‘‘ list houses” who produce marked iron 
are now fairly busy with recent orders, but the production of plates 
and best iron is scarcely equal to the capacity of the works or to the 
output a year or two back. Marked bars were to-day £7 10s., 
ps @ merchant bars were —— £6 10s. The best iron plate 
trade has been gradually limited by the competition of steel for 
boilers, tanks, and constructive purposes, and as steel prices are 
lower than best iron plate values, the a are not er 
This afternoon boiler plates were £8 10s, to £9, and ship plates £2 
per ton less, 

Other finished iron prices were—tube strips, £5 15s.; angles, £6 ; 
stamping sheets, £9 10s. and £10; nail com £6 10s. to £6 1b5s.; 
and galvanised sheets, £9 12s, 6d. to £9 15s, f.0.b, Liverpool for 
doubles. 


The district steel works keep very ai with plenty of current 
business that ensures a ead gears or the last quarter of the 
ear. Prices were unaltered at £4 10s, to £4 153. for Bessemer 
illets, £4 15s. to £5 for Siemens ditto, £6 for heavy angles and 
girders, £6 15s. for light ditto, £6 5s. to £6 10s, for bars, £7 5s, 
and upwards for sheets, and £10 10s, for cold rolled ditto. 
Pig iron was very firm this afternoon. This is due to the lowness 
of stocks and general scarcity of the metal, Quotations were :— 
Staffordshire cinder pig, 39s, to 40s.; part mine, 47s. 6d. to 50s.; 
and all mine, 54s. 61, to 57s, 6d.; while cold-blast is 903.; North- 


occupy them for several 
shafting, 








amptonshire forge was 41s, to 42s,; Derbyshire and South Stafford- 


——s 


oe to 44s,; Lincolnshire gray forge, 46s, 7d.; and hematites, 


The Midland coal market is undoubtedly strengthening, On 
November 1st Warwickshire coalowners declared 2 kai 
advance, and steam coal at the pits is quoted 7s, 6d., an increage 
of 2s. 6d. per ton on A . ‘This advance carries pricgg 
forward to the ruling rate of winter, The advance is ee 
on the scarcity of stocks, The increased charges for siding accom. 
modation preclude colliery pro} rs and coal dealers from 
stocking coal in railway trucks to the extent that formerly pro. 
vailed. Owing also to the immense traffic—the lines being fro. 
quently blocked—there is considerable difficulty in delivering sup- 
plies by rail, and it is generally considered that the present 
state of matters indicates increased in the coal trade ag 
the cold weather comes on. In fact, most of those engaged in the 
trade say that if the engineering dispute was settled there are 
excellent prospects of an improvement as pees in the business, 

Meesrs, las and Lloyd, of Coomb’s Wood, have secured the 
Lion Tube Works, Granville-road, Old Hill, which have been 
standing idle for more than twelve months, and have re-started 
them, forty hearths having been laid down. They will be pringj. 

ly used for the manufacture of fittings. The electric light hag 

0 installed. 

The ironworks at Bradley, near Bilston, formerly carried on by 
Messrs, Evans and Co,, who ceased business a few weeks ago, have 
been acquired by a syndicate of — who are practically 
oot Sunly Sur tamsotlite eostartiog, end ¥0 be poopensd to oa 

t or imm % is pro to adda 
Ce all thee sheet mill. The new firm will trade as the 
Bradley Bar and Sheet Iron gee 

Messrs. Thomas Parker, Ltd., electrical engineers, Wolver. 
hampton, are about to further e their works, in view of the 
demand for motor cars, &c., the construction of which is one of 
their branches, 

A contract for a number of light locomotives for Egypt has been 
secured by Meesrs, W. G. Bagnall, Limited, Castle Engine Works, 
Stafford ; and the Oldbury Railway Carriage and Wagon Company, 


Limited, near , have also received from the same 
quarters an order for 

A rumour is afloat that a — firm of ironmasters in the 
Midlands are n ing for at Lianelly as a site for the 


ting 
establishment cf ironworks, including six blast furnaces, 

The pi of the mining Looe at Q Bank is bring. 
ing about its natural effects, and there is a c erable extension 
of the w wrought on the surface as the 10 yards seam of 
coal below is further attacked. The dilapidation of houses in 
a a wey and New-street clearly indicates the immense strain to 
which they are subjected by the fall of the surface as the subsidences 

igh-street slopes towards the valley of the Stour, but the 
coal seams below slope far more than the upper crust of the 
earth, and as a uence the abstraction the thick coal 
affects the surface much more than would be the case if the area 
was a flat one. The damage to buildings has been lamentable, and 
the Primitive Methodist chapel in New-street seems in imminent 
darger of collapse, so that the services have had to be abandoned, 
Hitherto those who were foreseeing enough to agree to the 
purchase return as the least of two evils have had to suffer for 
the inaction of the dissentients, but if the latter are now, as 
appears to be the case, at last willing to move, there may even 
now be something considerable saved from the wreck. 

In view of the communication from the Council of the Birming- 
ham Agricultural Exhibition Society, suggesting to the Lord 
Mayor and Co; tion of Birmingham the desirability of inviting 
the Royal tural Society of England to hold the show of 

of Bi , it is proposed that Perry Park 
would be a suitable site. It belongs to Lieutenant-General the 
Hon. Somerset Gough Calthorpe, is easily accessible, and has an 
even surface. The park is 150 acres in extent, and within half a 
mile of the Perry trams and railway station. The show has 
been held at Birmingham once before in 1876, when it was held in 
Aston Park. 


goon, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—The Board of Trade negotiations in connection 
with pe Bg dispute have at length reached a point that 
both sides have, with certain qualifications, assented to the pro- 
conference, but whether this means that an early settlement 
may now be looked for is still open to question, and it can scarcely 
be said that there are very — anticipations of any immediate 
general resumption of work. e defiant manifesto issued by the 
meral secretary of the Amalgamated Socie cers, 
ollowed by still more violent Bee immediately p' ling the 
acceptance of the Board of Trade proposals for a conference, would 
see to indicate that it has been only under great outside pres 
sure that the official leaders of the Amalgamated Society of Engi- 
neers have practically abandoned the position previously taken up, 
and this does not promise favourably for an amicable settlement 
at the conference when it is called er. No doubt some 
attempt will be made to fight out the eight hours question in con- 
ference, the trade union interference and ms com- 
plained of by the Federated Employers are not unlikely to be a 
serious matter of contention, which may possibly delay the termi- 
nation of the dispute, unless other more serious erations 
compel a prompt of practically the employers’ terms. 
The Manchester iron market, on Tuesday, brought together 
about an average attendance, but generally not more than a mode- 
rate business was re , although as regards the tone, 
taking it all ~~ , was steady. In pig iron, buying was not 
quite so active as the previous week, but a fair business 
was being put through, and makers were all firm at their recent 
quoted rates. In the open market, however, there was some under- 
selling, whilst merchants here there were pre to book 
forward at very low figures. Local and district ers, however, 
beld firmly to late rates, Lancashire makers bey J 45s. an 
453, 6d. for forge to 48s. 6d. for foundry, less 24 ; Lincolnshire, 
433, for forge to 45s, 6d. for foundry ; and Derbyshire foundry, 
46s, 6d. to 47s, 6d, net cash, delivered Manchester. Any giving 
way is p confined to outside brands coming into this 
market, Middlesbrongh is ny mew a — — on — ae 
cash now represen’ average ‘or No. ndry, delive: 
by rail Manchester. Scotch iron is also easier ; and delivered Merse 
ports, Eglinton is quoted 47s, 6d. to 47s, 9d., with Glengarnoc 
about 47s, net , and 2s, 8d. more at the Manchester docks. 


Fair arrivals of American iron continue to be at the 
Manchester docks, and it is expected that about tons will be 
received during the present week. Prices consequently are not so 
firm, and ordinary brands can be bought readily at net cash, 


delivered at the Manchester docks. 

Only an indifferent sort of business is reported in the manufac- 
tured iron trade, and where sales of any weight are put through 
they are at very low figures. Local makers still quote £5 12s, 6d. 
to £5 15s, for , and North Staffordshire qualities remain at 
£5 15s, to £6, delivered here; but merchants in some cases are 
underquoting to the extent of 2s, 6d. per ton. Sheets are weak at 
about £6 15s, to £7, and hoops remain at the association list rates 
of £6 103, for random, to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment, : 

In the steel trade the position maintains the steady improve- 
ment last reported, but oon are without material change. 
Hematities range from 56s. 6d. to 58s. 6d., less 24, according to 
brand ; local billets remain at £4 6s. 3d., net ; steel bars, 
£6 to £6 5s,; common plates, £5 15s. to £5 16s, 3d., and boiler 
plates, £6 2s, 6d., delivered in this district, 

Pe farther developments follo upon the joint accept- 








ance by the Federated Employers and the Amalgamated Society 
of Engineers of the Board of Trade conference proposals, the 


position in the engineering trades of this district remains 
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rial change. There are, of course, anticipations that the 
preg now jooe | soon be brought to an end, and engineeri 
establishment generally have plenty of work on which to re-start fu 
operations, come departments being so far in arrear that no doubt 
double shifts will, as far as ible, be put on to get the shops 
straight as uickly as e. 

Messrs. William Bailey and Co,, sanitary engineers, of St. 
Mary’s Parso! ,, Manchester, have in hand the re-draining of the 
Manchester Assizo Courts, where all the old drains will be taken 
out and replaced by new ones, and the whole system reconstructed. 
The firm has also introduced an improved channel gully, which 
being made of iron is not liable to breakage on account of street 
traffic, and has been specially constructed to meet the requirements 
of the Local Government Board Bye-laws. 

At the meeting of the Northern Society of Electrical Kogineers, 
held on Monday, a paperon “ The Distribution of Electrical Energy” 
was read by Mr.C, H. Wordingham, electrical engineer to the Man- 
chester Corporation, Inthe course of his paper, Mr. Wordingham 
referred to the complete change which the nature of the problem of 
distributing electrical pate y ng undergone during the past few 
years, There bad at first been a great controversy between the 
advocates of the low and the high-pressure systems ; but hard facts 
had overcome prejudice, and as time went on the high-pressure 
party had to admit thatin small, compact districts their rivals wore 
far more successful than themselves both financially and from an 
engineering point of view, while they had the satisfaction of seeing 
the low-pressure party compelled to adopt high-pressure as the 
area of their operations extended. Dealing with the requirements 
of cities and towns of considerable magnitude, the author said that, 
in his opinion, the ideal to be aimed at in central station work was 
the cultivation of a long-hour load from consumers, and the pro- 
vision of a battery large enough to keep a good ay ger of 
the oy | plant economically employed daring the night, 
and to take the whole of the peak or temporary excess on the 
all-day load, du the afternoon and evening. He strongly 
advocated the continuous-current system as against the alter- 
nating. On the question of mai r. Wordingham referred to 
the five-wire system in use in Manchester. ere could, he 
said, be no doubt it required a considerable amount of care in 
the balancing of consumers ; but provided this point was attended 
to, it might be , after just four years’ experience, to be 
entirely successful, With regard to the question of the network, 
he thought that in a large city there should be only one network, 
but that this should be subdivided into a number of smaller net- 
works, connected together at certain definite points. The best 
system of distributing mains was that in which bare copper was 
tightly stretched between porcelain insulators carried by cast iron 
bearers. 

At the opening sessional ting of the M: Geological 
Society, held on Tuesday last, the President, Mr. John Ridyard, 
F.G.8 , delivered his ina address, taking as his subject the 


Sn oak 








utility of association for the p tion of sci and its appli 
tions, and dealt specially with the value of the Manchester 
Geological Society as an ment of geological research. At 


the same meeting Mr. George Wild, of Ashton-under-Lyne, was 
elected an honorary member of the society, and Messrs, F, F, 
Bennett, Manchester; J. G. Guy, Abram, near Wigan ; James 
Keen, Hindley Green, near Wigan; Wm. Nelson, jun., Clifton, 
near Manchester ; James Tickle, Wigan, were elected to ordinary 


membership. 
Taking into consideration the adverse circumstances, brought 
ild of the season, the protracted 


prot nn th a aa trades, in which, h it is 
stoppege e ee. es, in wi , however, now 
honed there may soon be a a of operations, and the 
threatening outlook in the cotton , the coal trade has 
maintained a fairly satisfactory tion ; pits are still being kept 
on full time, and although supplies are ample, and stocks remain 
practically untouched, the p t output is moving away tolerably 
well, Requirements for house-fire purposes are, of course, just 
now restricted for the time of the year, and the better qualities of 
round coal, instead of meeting with a brisk demand, are 
rather at the collieries. The result is that prices, althoug! 
generally steady, are not showing that firmness which is 
usually looked for at this time of the year, and where 
quotations were advanced at the commencement of the 
—< month, these are scarcely being maintained in all cases. 
it prices, however, generally remain about as last quoted. 
Common round coals for steam and forge purposes are also in but 
indifferent request, and with the present curtailment of require- 
ments for lower class households, and the continued stop of 
engineering and ironworks throughout the district, “— ies are 
plentifal in the market. Pit prices remain unchanged, but 6s, to 
63, 6d. represent the fall ween for good ord steam 
and forge coals at the pit mouth. Supplies of engine fuel on the 
market are ample to meet requirements, and in these prices are 
not quite firm at full rates for pt clearance sales, but on for- 
ward contracts there is no gf way on current quotations. At 
the pit mouth common slack remains about 3s, 34. to 3s. 6d.; 
medium sorts 3s, 9d. to 4s. 3d., and best qualities 4s. 6d. to 4s, 9d. 

For shipment the demand is fairly active, with ordinary steam 
coal readily fetching 7s. 6d, to 8s., elivered Mersey ports or the 
Manchester Ship Canal. 

Burrow.—There is a quieter tone in the hematite pig iron trade 
this week. Business has fallen off to a limited extent in conse- 
quence of weaker reports of the steel trade, and a less satisfacto: 
report the Board of Trade. The opinion is strongly held, 
however, that this depression will only be of a temporary character, 
especially now that there is some prospect of a settlement of the 
engineers’ dispute, which will open up new sources of demand. 
Makers are quoting old rates at 48s. 6d. to 50s, 6d. for mixed 
Bessemer numbers net f.o.b., and warrant iron, which has fluctuated 
between 483. 6d. and 48s, 2)d. during the week, is now at 48s, 4d. 
net cash sellers, 48s, 34d. buyers, The movements in stocks durip 
the week have been few, with the net result of an increase of 19: 
tons, making the stocks in hand 183,957 tons, and the reduction 
since the of the year 111,989 tons, It is expected that 
one or two furnaces will be lighted shortly at the Lonsdale Iron- 
works, Whitehaven, and that two furnaces which have been idle 
for some time at Marsh Side Works, Workington, will also soon 
be putin blast. There are 39 furnaces in blast in the district as 
compared with 35 in the corresponding week of last year. 

In the iron ore trade a steady business is being done, and the 
demand for good average sorts is not only ys egg is likely to 
be fuller when additional furnaces are put in blast. There is no 
variation to note in prices, which are still at 10s, 6d. to lls. per 
ton, net at mines, Orders are being liberally a out for 

ores, which are quoted easier at about 15s. 6d. per ton, 

In the steel trade business is quieter, and new orders are coming 
to hand more slowly than for some time past. Heavy rails are in 
lessened gon how prices are firm at from £4 7s. 6d, to £4 10s. 
per ton, an ers are so well sold forward that they can easily 
weather a depression in the market which gives promise to be 
only of temporary duration. Shipbuildiug qualities of steel are in 
quiet demand, owing purely to the fact that orders cannot be 
given out as fully as they are needed because shipbuilders cannot 
get along with their work until the engineers recommence opera- 
tions. The other departments of the steel trade are busy, and 
orders are fairly well maintained. 

No o can be noted in the quiet tone of the coal trade, 
nor in the low range of prices ; but coke is firm, and in fuller demand, 
: Shipping is fairly active at West Coast ports, the exports of pig 
iron during last week being 6406 tons, and of steel 8862 tons, as 
compared with 9554 tons of pig iron and 11,058 tons of steel in 
the corresponding week of last year, showing a decrease of $148 tons 
of pig iron and 2196 tons of steel. 

80 have reached 376,772 tons of iron and 396,788 tons of 
pre my ; —— ig iron and = tons 

@ correspon pe 0 year, showing an 
ao of 94,865 tons of pig iron and a decrease of 29,103 tons 








The total exports this year | in 


THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE pits in the South Yorkshire district are now making an 
average of about five days a week. That is more renee 
both coalowner and collier than has been the case for some 
As a rule the miner considers five days a week a full week’s work, 
At several pits, which are more favourably situated for doing 
work, six days are being made, but at others not more than 
four can be obtained. The collier, like his bour at Shef- 
field, likes to observe Saint Monday. The pits which do a large 
Lan trade are more aff by the engineers’ strike than 
others, but taking it all round, that calamity has not so greatly 

the coal industry as was expected. Although the 
weather has become a little sharper, there bas been no in the 
demand for household qualities, consumers baving laid in pretty 
heavily on the announcement of the first advance of last month. 
Indeed, the demand from the metropolis has considerably 
diminished, and a similar remark applies to the Eastern Counties, 
There is a tendency to hold off making large purchases, in the hope 
that prices may recede. Coalowners stand out stiffly for current 
rates, as they know that the first touch of frost or colder weather, 
which may come at any moment, would soon counterbalance the 
present languor, particularly as stocks are much lighter than they 
were at the co ing period of last year. 

Best Silkstones are quoted from 8s, 6d. to 9s. 64. per ton; 
ordinary qualities, from 7s. 6d. per ton ; Barnsley house, from 8s, 
to 9s, per ton ; seconds, from 7s, per ton. A fair weight in steam 
coal is still being forwarded to the Humber ports, although the 
season is so far advanced. Home railway companies maintain an 
average requirement, and on the whole there is not much ground 
of complaint in this direction. Quotations now are: Barnsley 
hards, 7s. to 7s. 6d. per ton ; seconds, from 63, 3d. ton. Gas 
coal continues in brisker request at fall values, but there is less 
doing in engine fuel, the price of which, however, is kept op by 
the smallness of the stocks in hand. Good nuts are being sold up 
to 7s. per ton ; screened slack, from 4s. to 5s. per ton; pit slack, 
from 23, per ton, There is no change to report in coke, the best 
washed fetching 11s, to 12s. per ton; and ordinary, 9s. to 93, 6d. 


ton, 
Des October last there were sent from Yorkshire and adjoin- 
ing collieries to Hull 244,384 tons, as compared with 255,130 tons 
in October, 1896, and 256,296 tons in September last, a falling off, 
on a comparison of months, of 10,720 tons, or 4°2 per cent. In the 
ten expired months of the year, 2,205,600 tons have been sent to 
the port, as compared with 1,989,920 tons in the corresponding 
riod of 1896, an increase of 215,680 tons, or about Fra cent. 
'o foreign countries there have been despatched 122,688 tons, as 
—— with 90,984 tons in October, 1896, an increase of 
31,694 tons, or about 35 per cent., whilst in the ten months 
980,710 tons were exported, as compared with 888 695 tons 
for the same period of 1896, an increase of 92,014 tons, or 
10:3 per cent. Of last month's total, North Russia took 34,135 
tons, and Sweden and ees con tons, these figures showi 
increases respectively of 10, tons and 23,918 tons, the to 
more than accounting for the entire increase, While one or two 
South Yorkshire collieries have their a has 
been a considerable decline in the tonnage sent from this district 
to Hull. The twelve collieries doing the trade last month 
contributed an te weight of 102, tons, as compared 
with 136,192 tons in October of last year, the figures showing a 
decrease of 34,188 tons. In West Yorkshire, again, the dozen 
largest collieries sent 50,752 tons last month, as com with 
41,544 tons in October of 1896, exhibiting an increase of 9208 tons. 
he iron trade remains remarkably steady, everything con- 
sidered. Stocks are being drawn upon to a considerable extent, 
and this, of course, with the output of hematites not quite equal 
to trade requirements, maintains steadiness in prices. Bessemer 
and Siemens steels are both actively inquired for, and several of 
the makers have work on hand adequate to keep their plant 
employed well into the next year. Quotations for hematites 
delivered in Sheffield are:—West Coast, 583. to 60s. per ton ; 
East Coast, 57s. 6d. to 58s. per ton. Bessemer slabs and bill 
make £6 to £6 10s, per ton, Siemens ing from £6 
£10 per top. In the latter class of steel several firms are 
g their powers of output. Railway material is also being 
largely turned out, and the boilermakers are very well off for 


work, 

In the lighter staple trades inquiries do not bring out any par- 
ticular briskness. In cutlery, plate, and kindred branches, there 
is by no means the work being booked on Christmas and New 
Year account which is usually done at this time of the year, the 
orders in band, both for home and f markets being consider- 
ably less than usual. The houses fly devoting attention to 
the foreign business are better off than those engaged 
the home trade, A considerable number of cutlers, particularly 
those accustomed to medium and common work, are out of 
employment, Although the amount of business done with 
the United States for the quarter ended September 30th 
showed a very serious falling - off, trade has since been 
gradually improving, and there is no doubt that when the 
returns for the last quarter of the year are published they 
will show much better results. The American demand continues 
as usual to be mainly in the better class of s and special 
articles, the manufacturers on the other side gi their attention 
to the medium and secondary = in which there is the 
greatest demand. Asa matter of fact, the American makers are 
not in a position as yet to turn out the highest class of goods in a 
style equal to the Sheffield cutlery firms. 

The Board of Trade returns for October show a total value 
of exports in hardware and cutlery amounting to £189,576, as 
compared with £199,045 for the c ding month of last 
year. The increasing markets are Rasen, ( yo Spain and 
Canaries, Foreign West Indies, Chili, Braz‘l, British East India, 
Australasia, and British North America. Decreases were shown 
by Sweden and Norway, Holland, Belgium, France, United 
States, Argentine Republic, and British Possessions in South Africa. 


Bee 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market is this week showing a steady recovery from 
the decline in prices which was going on last week somewhat 
rapidly towards the close and at the commencement of this week. 
The fall was altogether due to speculators, as the actual condition 
of trade was not in the least altered from what was reported in 
October, and the drop in prices was mainly in No, 3 Cleveland pig 


largely in | P’ 





1200 tons daily delivered. Last week’s more rapid fall 
has altered the situation, for there is now a difference of 4s, 
per ton between Sectch and Cleveland iron, and the latter is 
now practically as cheap as the former for the Scotch consumer. 

The market for pig iron has shown considerable recovery since 
Monday, for tho weak holders of warrants have unloaded and left 
the business to legitimate buyers and sellers, while the probability 
of a settlement between the engineers and their men is not so 
remote as it appeared to be last week, seeing that a conference 
under the a of the Hoard of Trade is agreed to both 
sides. Ia addition to this the pig iron exports this month from 
the Cleveland district are extraordinarily good, and promise to 
continue so all the month, as the close of the Northern naviga- 
tion season is at hand, and it is known that a large tonnage of 
iron is still due for delivery to Baltic ports, some of which iron 
should have gone away last month if vessels enough could have 
been recured, Up to Wednesday night this month’s exports of 
pig iron reached 45,645 tons, as compared with 37,229 tons last 
month, and 37,554 tons in November, 1896. The record for 
November is better than that of any month this year except 
March and May, and is the best November on record. Yet very 
little iron is taken out of Connal’s warrant stores ; on Wednesday 
night the quantity of Cleveland iron held was 77,723 tons, a 
decrease of tons for the month. Of hematite iron 52,760 tons 
were held, and the decrease was 1020 tons, 

The price of No, 3 Cleveland G.M.B. pig iron, which on Monday 
fell to 41s, 6d. per ton for prompt f.o.b. delivery, has improved 
to 423,, and both makers and merchants are asking this, and not 
taking less, No, 4 foundry is at 41s., and grey ferge 40s., the 
movement in warrants and in No. 3 having scarcely affected them 
atall. Nearly all the producers are well supplied with orders for 
execution this year, and thus are not ag me to offer much iron 
for sale, as they are not very ready to do business for next year 
at the prices which are being offered by the consumers, 


Hematite pig iron has been very steady in price, and there is 
little in stock in the public stores, though makers are credited 


with having large etocks in their yards. West Coast hematite pig 
iron has lately advanced in value more than East Coast, indeed the 
latter has eased somewhat, with the result that instead of the 
latter being 2s. per ton dearer it is now only a few pence. East 
Coast producers, when they asked so much more than their com- 
petitors, lost a good deal of their trade with Sheffield, and the 
traffic between Tees-side and that town has of late been nothing 
like — it used to be, _ now that the difference in price is so 
ema ey are ini eir ition, and prospects are better. 
Mixed numbers of East Coast hematite pig con are being sold at 
493. 6d. per tov. Rubio ore of average quality is steady in price 
at 143, 6d. per ton, delivered on Tees or Tyne, and the freights 
show rather an upward tendency again. 

The finished iron and steel manufacturers show a firmer front, 
as prospects are better now that there is a probability of an early 
settlement of the difficulty in the engineering industry. far 
the mills have been kept going with much greater regularity than 
might have been ex in the plate and angle trades, and on 
the whole very few shifts have been lost, notwithstanding the 
stoppage of so many of the shipyards. But plate makers have 
found that the decrease in the orders for ship plates has been in 
a great measure made up to them by the increased orders from the 
bridge builders, and this has enabled them to advance their prices 
during the currency of the strike by 7s. 6d. per ton, when they 
might have been expected to have fallen that much, It is a long 
time since bridge builders have been so well occupied as at present. 
Steel ship plates are at £5 7s. 61.; bridge plates, £5 12s. 6d.; 
steel ship angles, £5 5s.; warship plates, es: iron ship angles, 
£5 23. 6d.; common iron bars, cb 5s.; and steel shests (beavy), 
£6 17s. 6d. all less 24 per cent. f.o.t. The rail trade continues 
well occupied, and makers are firm at £4 10s. net at works for 
heavy steel rails. 

The coal trade is on the whole improving, the only exception 
being the steam coal branch, and quietness in that is always ex- 
perienced at this time of the year, for it depends greatly upor the 
export trade to the Baltic. © price ofjbest steam coals, which 
was up to 8s. 9d. in the summer, has dropped down to 8s. f.c.b. 
The gas, house, per sarreg> Bars. er coal branches are 
doing well, and most of the collieries are fully employed, = 
when there is a scarcity of wagons. The fogs have prevented the 
laden wagons being emptied at the shipping places so promptly 
as usual, as the vessels are not always ready, and thus there is a 
lack of empties. Good blast furnace coke can be bought at about 
13s. 3d. per ton, and foundry coke at 15s. to 15s. 6d. f.0.b. During 
the month of October there was not a single death by accident 
either underground or at bank in the South Durham Mining 
Inspection District, which embraces the Cleveland ironstone mines, 
as well as the South Dorham collieries, This is said to be without 
recedent. 

The Blyth Dry Dock Company, on Thursday, opened the third 
and largest of the graving docks constructed for it. It is 
485ft. long, and the first vessel to enter was the Port Victoria, 
Ssteoging to Messrs. William Milburn and C»2., of Newcastle-on- 

'yne, 

At next Monday’s meeting of the Cleveland Institution of 
Engineers, the president, Mr. T. Westgarth, will give a descrip- 
tion of the electrical plant laid down at the new engine works of 
Sir Christopher Furness, Westgarth, and Co., at Middlesbrough ; 
while Mr, W. Selby-Bigge, of Newcastle-on-Tyne, will read a 
ed on “The Latest Developments on Electrical Distribution of 

lower.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has on the whole been a rather easier feeling in the 
Scotch iron trade this week. Statistical information is not quite 
so encouraging, and the Board of Trade returns were regarded as 
not quite satisfactory as affecting trade generally. In addition to 
this, it is now becoming evident that the prolongation of the 
dispute in the engineering trade is retarding the placing of 
contracts, At the same time, the general impression in well- 
informed circles is that the present dulness is merely of a 
temporary nature. We are accustomed to have a spurt of business 
just before the close of the year, and this is still looked for not- 
withstanding the — feeling that prevails at the moment. 

On’ in w this week special note has been taken of 
the fact that there is a resumption of shipments of American 
pig iron into this country. This feature is not, however, regarded 
as one that ought to induce alarm. In the West of Scotland the 
_ industries are steadily developing in the manufacturing 





iron, as it isin this quality that speculators mostly te, It 
was brought about by some of the weak and pe oe d holders 
of warrants clearing out prior to the ap of the winter season, 


proach 

and also because the labour difficulty seemed likely to be more 
prolonged than was recently anticipated. But the quantity of 
iron that these lators had to sell was small, and they were 
quickly unloaded. But the d d it was sharp while 
it lasted, and between October 29th, when it » and last 
Monday, when it ceased, there was a fall of no less 1s, 8d. in 
Cleveland warrants, the greater part of which was reported during 
the latter part of last week, and on Monday, when a turn for the 
better set in. Over the same , Scotch warrants fell only 
54d. per ton. Bat the latter did not advance at anything like 
the same rate as Cleveland iron. 

_ As compared with Scotch, Cleveland iron was reckoned too dear; 
fact, the Glasgow founders could not procure it at a figure 
likelihood, if this 





below Scotch pigs, and there seemed to be a 
state of affairs continued, the Cleveland makers would lose a not 





inconsiderable portion of their Scotch trade, which is very im- 
eg to them, seeing that one-third of all the’ irén 
the Cleveland is sent North of the Tweed, a 





Those concerned have ceased to regard itas an essential 
of our prosperity that business in the production of raw iron 
should go on expanding. The arrival of pigs and of ore from 
England and abroad are steadily increasing, and it is now openiy 
anticipated by well-known Glasgow merchants that the import of 
foreign Pig iron into this country may become an established feature 
of our @, like the importation of foreign ores, and that as a 
consequence there may be a still further expansion of our business 
in manufactured iron and steel. 

The output of Scotch pig iron is steadily maintained. Thereare 
seventy-eight furnaces in b! against seventy-six at this time last 
year. Of these, six are producing basic, thirty-five ordinary, and 
thirty-seven hematite iron. It is understood that up to the 
present makers have been ay selling the whole of their 
output of ordinary iron, and that the make of hematite, although 
comparatively , has all been going into consumption at the 
steel works. Stocks of ordinary pig iron in Glasgow stores show 
a reduction for the week of 830 tons, and are now about 20,000 
tons less than they were at the beginning of the year. 

_ Ihave already more than once called attention to the fact that 
for: some time past Cleveland iron has been practically out of the 
Scotch market, owing to the price of the iron being relatively too 
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high compared with Scot2h to admit of its being taken for use in 
our forges and foundries. When the cost of carriage from the 
Tees was added to the f.o.b. price at Middlesbrough it was more 
profitable to use Scotch than Cleveland. It is now of importance 
to poiat out that Cleveland has rsceded somewhat, and the Scotch 
has at the same time advanced, with the result that Cleveland 
may again be profitably bought for consumption by Scotch manu- 
factarers. Some authorities see in this a reason why Scotch iron 
should decline; while, on the other hand, it is pointed out that 
pricss of Ssotch are 23. to 33. lower than at this time last year, 
and may therefore with safety be purchased as warrants. The 
arrivals of Middlesbrough pig iron at ee in the past 
wesk were 8014 tons, bsing more than in the correspondiog 
week, and notwithstanding the recent curtailment of consumption 
ia Scotland the total imports since the beginning of the year 
show an increase of 13,000 tons. 

Scotch warrants have sold in moderate quantity in Glasgow 
market at 453. 4d. to 45s. 7d. cash, and 45s, 64. to 45s, 94. one 
month. The business in Cleveland iron, although still limited, 
shows some on over that of recent weeks, and it has 
been done at 41s, 24d. and 41s, 2d. cash, and 41s. 44d. to 41s, 8d. 
one month. Cumberland hematite warrants have been quist, with 
business at 483, 244. and 48s. 34, cash, and 483, 54d. to 48s. 64d. 
one month. There has been practically no business in Middies- 
brough hematite in Glasgow market. Scotch-made hematite is 
sold by merchants at 52s. per ton, delivered at the steel works. 

Prices of Scotch makers’ iron are steady as a whole, andin some 
cases firmer. Govan and Monkland, Nos. 1, are quoted, f.o.b. at 
Glasgow, 463. 4$d.; Nos. 3, 45s. 94.; Wishaw and Carnbroe, Nos, 1, 
463. 74d.; Nos. 3, 46s.; Clyde, No. 1, 503, 3d.; No. 3, 47s. 3d.; 
Sammerlee, No. 1, 503s. 6d.; No. 3, 47s. 6d.; Calder and Gart- 
sherrie, Nos, 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s.; No. 3, 
483.; Glengarnock at Ardrossan, No. 1, 50s. 6d.; No. 3, 45s. 6d.; 
Eglinton and Teg ee at Ardrossan and ; respectively, 
Nos. 1, 47s. 6d.; Nos, 46s.; Shotts at Leith, No. 1, 52s. 6d.; 
= 8, 503.; Carron at Grangemouth, No, 1, 51s. 6d.; No. 3, 


The shipments of pig iron from Scotch ports in the past week 
amounted to 5136 tons, against 4511 tons in the ing 
week of 1896. There was dispatched to Holland 490 tons, 
Germany 617, Russia 435, South America 145, Iadia 80, Australia 
107, France 150, Italy 150, China and Japan 185, other countries 45, 
the coastwise shipments being 2732 tons, compared with 1608 tons 
in the corresponding week of last year. 

In the finished iron and steel trades business is quiet, with prices 
nominally unaltered. Were the labour war at an end there might 
be more doing, for there is no lack of inquiries. Indications point 
in the direction of not a few new enterprises being in 
that will furnish a good deal of work to the makers of both 
iron and steel goods. Founders are fairly employed. Some good 
contracts are intimated in the shipbuilding ie, and the improve- 
ment in freight has now b so d that in all likeli- 
hood a period of activity is in store for this important industry. 

The coal trade is quiet, but there is a large output, the greater 
part of which is being di of without much difficulty. The 
shipment of coals at Scottish ports aggregated 170,345 tons, com- 
pared with 190,095 in the preceding week, and 158,664 in the 
corresponding week of last year. Prices of coals are fairly steady. 
Main coal is quoted f.o.b, at Glasgow 7s., splint and ell, 7s. 6d. to 
7s. 94., and steam 83, 34, per ton. 














WALES AND ADJOINING COUNTIES. 
(From our own ) 

THE leading subject of comment in the coal district during the 
last week has been the judgment in the wages appsal case—Wil- 
liam Roberts, a Plymouth workman ». Hill’s Plymouth Company. 
This case, after being moved from court to court, and submitted to 
arbitration, found its way to the Court of Appeal from the judg- 
ment of the Lord Chief Justice. In the Appeal Court, eg ne 8 
Justices A. L Smith, Rigby, and Collins affirmed that jadgment, 
and dismissed it in a long and exhaustive decision, Judging from 
the comment of the miners’ agent at several public meetings, the 
decision has intensified the feelings of the colliers against the 
sliding scale, though one of the chicf —_ in the samming up 
= “yy Pom clause — sub-section of the sliding scale did not 
a e case, and the dispute was not one requiring the inter- 
<n of the Joint Committee of the Slidi Seale. 

Mr. D, A. Thomas, M.P., at a m of Plymouth colliers and 
others on Monday, referring to the decision, said ‘‘he had no doubt 
it was right from a legal point of view, but he ventured to state 
that it was entirely opposed to the intention of those who drew up 
the sliding scale originally. He was certain it was never intended 
that the employers sh be allowed to come forward whenever 
they pleased and say that because a colliery did not pay, or 
because a i seam did not pay, they should have power to 
stop it upon giving a month’s notice unless they got a reduction 
from the workmen.” The comment of outsiders upon this remark 
is, that if the scale does not warrant such a course, it should be 
altered todo so, A coalowner should be enabled to retire from 
his engagement upon proper notice if his colliery or seam does not 
pay in the same way as a collier should be enabled to give up his 
contract apon proper notice if so inclined. At another meeting 
of the Abernant workmen, D. Morgan, miners’ agent, maintained 
that he had been one of the strongest in upholding the sliding 
scale, but, in face of the decision of the Court of Appeal, he was 
bound to say, ‘‘ No more sliding scale for me.” 

The Abernant dispute, affecting over 800 men, continues, At 
an interview with a deputation, Mr. James Lewis, the managing 
partner, declined to consider the matter in dispute until the meet- 
ing of the Sliding Scale on Saturday. The men have decided to 
allow their tools to remain in the pits until then. 

The ny coal trade ~ Pi nead was rather inactive last week, 
principally on account of deficient tonnage, and in co uence 
exports fell fully 50,000 tons below those of the quien" week. 
There was a similar complaint also at Swansea. Mid-week a 
slightly better condition of thi existed, and was 
re to be ing in more y. Leading coalowners do not 
regard the condition as serious, and believe that a large demand 
for steam coal and improving prices are very likely from the 
present time to the end of the year. The outlook wi to 
the men is more serious, especially as the leaders are taking a more 
inflammatory tone, 

Mid-week on ’Change, Cardiff, there was little attraction in the 
steam coal market. Prospects in the immediate future were 
reported brighter. Closing prices were as follows :—Best steam, 
10s. 6d. to 1ls,; seconds, 93, 3d. to 9s, 91.; dries, 9s, 3d. to 
2s, 64.; special smalls, 6s. to 63. 3d.; best ordinary, 5a. to 53, 3d.; 
dries, from 4s,; best Monmouthshire 93, to 93. 34.; seconds, 83, 9d. 
— coals ae ia good ene ~—— i Fg smn go pn 
co snap” having impo a great vigour. test 
Soa :—best house, 103, 94. to 11s.; flac. oH 9d. to10s.; No. 3 

hondda, 10s. 9d.; brush, 9a, to 9s. 3d. small, 7s. 6d. to83.; No. 2 
Rhondda, 8°, to 8. 6d.; through, 6s, 9d. to 7s.; small, 4s. 64. 
Swansea prices :—Anthracite, lls, to lls, 6d.; seconds, 10s. to 
103. 6d.; ey 9s. to 103.; rubbly culm, 4s. 3d. to 4s. 6d. 
Steam, 9s. 6d. to 10s. 6d.; seconds, 83, 6d. to 93. 3d.; small, 53. to 
5s. 6d. Bituminous coals: No. 3 Rhondda, 10s, 6d. to 11s.; 
through, 83. 64. to 9s. 6d.; small, 7s. 9d. to 8s.; No. 2 Rhondda, 
8s, 9d. to 9s.; through 7s. 3d. to 7s. 91.; small, 5s. 6d. to 6s, 

Patent fuel trade at Swansea is showing an improvement sgain. 
Export last week was 7375 tons, principally for France, Spain, 
Italy, Algiers, and Porto Rica. The experiment of procucing 
patent fuel at the new works, Prince of Wales Dock, in which a 
certain preparation of anthracite coal is used, has proved a success, 
favourable reports being received from various quarters. Boilers, 
— &c., of large type are being erected in view of increased 

e. Some time ago a project was on foot at Dowlais by an 





independent inventor to produce patent fuel from smal] steam, but 
I have not heard with what success, At Cardiff patent fuel is in 
fair demand, 10s. to 10s, 6d.; coke, from lds. 6d. to 23. 6d., 
according to brand. Pitwood improving, firm at 153. 6d. to 15s. 9d. 

In the iron and steel trade there is a good deal of activity, and 
an upward tendency in prices. Large quantities of ore from 
Bilbao continue to arrive for the principal works, and shipments 
of pig to Wales from the North continue. Swansea imported 
965 tons last week. Steel rails and tin-plate bars are in good 
demand. 

In the Swansea Valley the make of steel last week was below 
the average. At Briton Ferry the make of steel bar at the 
Albion steel works, and also at the Briton Ferry works reached 
the a. At ape the a —— are the centre mo a 

of activity, and cargoes of pig are being unshipped. 

‘he whole of the aie are expected to be soon in action. 

Llanelly is suffering from the closing of three of the principal 
tin-plate works, and there are grave fears that this action of the 
‘*behinders ” is spreading. The demand now is for the 1874 list, 
and, as the managers refuse, operations are suspended, Four 
works in the Briton Ferry district have been idle for a week, 
owing to the same class of men, the behinders and risers, who re- 
fuse to accept the 10 percent, reduction. At Earlswood last week 
the tin-plate works restarted, the ‘ behinders” working on the 
1874 list, and the other workmen on a 10 per cent. reduction. 
This is regarded as temporary, pending a settlement at other 


works, 
, Swansea, this week, it was reported that the ship- 
ment of tin-plates during the week showed an i It was 
regarded as probable that the refasal at Llanelly and at Briton 
Ferry to accept the lesser reduction of 10 per cent. would affect 
many other works, as the behinders and risers were trying to 
coerce the men of other districts. The orders for tin-plates were 
reported scarce, and a number of works are stated to be 
dependent upon black plates and sheets. Some favourable items 
remain to be noticed. The China Mutual Company’s steamshi 
Ping Suez, has just loaded tin-plates, &c., for Eastern ports, in all 
about 2500 tons, and two steamers are expected in a few days to 
load for Batoum, 

Swansea iron and steel qaotations this week were as follows :— 





Pig iron, G w warrants, 45s. 6d., a loss of 4d. Middlesbrough 
No, 3, 41s. 54d., a loss of 1s.; hematite, 48s. . Welsh bars, 
£5 7s, 6d. to £5 10s. Sheets, iron and steel, £6 5s. to £6 7s. 6d. 


Sveel rails, heavy, £4 7s. 6d. to £4 10s.; light, £5 7s. 6d. to £5 10s. 
Bessemer steel: Tin-plate bars, £4 2s. 6d.; Siemens, £4 2s, 64. 
Tin-plates: Bessemer steel coke, 93. 74d. to 93. 9d. Siemens, 
9a. 94. to 93. 104d.; ternes, 17s. 3d. to 2is.; best charcoal, 10s. 6d., 
lls. 6d. to 12s. 6d. Block tin, £62 10s. 

Statistics for October, as com with those for September, show 
an appreciable i in hipments from South 
Wales and Monmouthshire of 137,161 tons. The gross total was 
1,729,092 tons. In coal Cardiff took the lead with 1,007,696 tons 
foreign, and 184,888 tons coastwise. Newport followed with 229,804 
tons foreign, and 86,249 tons coastwise. Swansea 139,596 tons 
foreign, and 58,123 tons coastwise. Lianelly 19,216 tons foreign 
and 4518 tons coastwise. The total amount of iron and stee 
shipped was 7953 tons, of which Newport, Mon., sent 5981 tons. 
Of coke, 8636 tons es Cardiff sending 5073 tons. Of patent 
fuel 52,929 tons, Cardiff sending 31,900 tons, and Swansea in round 
ooThe C aie f Cardiff will seek parliamentary 

@ Corporation o! i seek parliamen’ powers next 
session for a very complete system of electric tramway. The aim 
is to provide cheap locomotion for all of the borough. 

I hear that the directors of the Cam! Railway has appointed 
Mr. Alfred Collier, M.I.C E., of Darlington, to the post of chief 
engineer to its system, in succession to Mr. G. Owen resigned. 
Mr. Collier holds the position of chief assistant to the divisional 
engineer of the North-Eastern Railway ; residence will be Oswestry. 

have been favoured with an intimation from leading authori- 
ties that the busiest preparations are at work in railway and 
dock circles, Cardiff, and district, for the next session. Various 
rumours are floating as to the character of these, but it will be 
well to await formal announcements, which will be made in due 
courss, 
After a good deal of depression the Porthcawl coal trade is 


showing an improvement, 

I note that the Llanelly Collieries, Limited, was red last 
week with a capital of 000 in £1 shares, Also a Glamorgan- 
shire Cottage Company, pa by Cardiff coalowners and 
others, the ‘‘ Ffaldan,” with a capital of £10,000 in £10 shares, 

A Cardiff contractor’s offer has been accepted for the Barry 

Company’s new general offices, 
Some degree of solicitude has been manifested at Aberdare by a 
notification that the Bwlilfa Company is going to work the coal 
under the Bwilfa Reservoir. Nantmelyn Reservoir will not be 
ready until next year. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 
A FIRM tone has been maintained on the iron market all 
through last week, the number of orders having slightly in- 


In Silesia there is an animated demand coming forward in pig 
iron. ing the month of September of present year the pro- 
duction of pig iron at the Silesian blast-furnace works amounted 
to 58,421 t., which is about the highest monthly output hitherto 
attained. In the malleable iron de ent offers have been 
less numerous than in the ois, ampere October, and a somewhat 
stiffening inclination in prices has already been felt here and there. 
The position of the sheet trade, however, has been, if possible, 
even more unsatisfactory than before, and the mills are selling at 
almost any price; also in the plate business employment has 
slackened off, whereas prices continue, on the whole, remunerative. 
A company of Westphalian ironmasters is reported to contemplate 
the building of a wire mill in Fabrza, in Upper Silesia, 

The languid tone formerly noticed in the Rhenish-Westphalian 
iron market has continued, and in some branches an i ing 
dulness has even been noticed — the week ; dealers as well as 
consumers are counting on a further decrease in prices, and there- 
fore do not purchase but what is very urgently required. Thus 
an extremely limited sort of trade is done in many branches. In 
ingots offers are more numerous than inquiry, and a change for 
the better in quotations bas, co uently, not yet taken place. 





Rhenish-W. ingots sell at M. 85 to 86 ps Siegen sorts, 
M. 90 to 91 p.t. Scrap iron is arf well paid for, old rails fetch- 
ing M. 71 to 72 p.t.; turnings, M. 45 to 46 p.t. 


It is difficult to give an exact statement of the present condition 
of the manvfactured iron department. At some of the r 
establishments a brisk activity is going on, but most of the er 
works complain of the limited amount of new orders coming in, 
both for home and foreign consumption. The business in bars 
and in sectional iron is in a state of stagnation almost ; even the 
lowest quotations fail to induce purchasers to come forward with 
more orders. Sheets are decidedly worse off than any other 
article of iron ; officially, M. 120 to 122 p.t. is the price quoted, 
but orders are known to have been below these lowe. 
There is also but little done in girders, and some mills are workin 


—<—<— 


Railway have likewise been Fg to German firms. The logo. 
motives and girders for the said line have been ordered in 
America, the rail contracts have been granted to the Chinese 
Government steel works in Hanyang, and the railway carriages 
are to be built at the Government wagon-shops in Tientsin, 

The various branches of the Austro-Hungarian iron busines 
remain without imp t. Merchant is specially dull 
while all sorts of railway material are in fair request, and the 
— have good p for further employment, 

e Servian iron trade has developed sa rily during the 
past month. Numerous buyers came to the Belgrade market, pur. 
chasing pretty | y, and there have, likewise, orders been Hse 
out for fature delivery. Imports to Belgrade were :—Fifty wagons 
bars and sectional iron from Hungary ; fo! 
two on hardware from Germany ; two wagons tin-plates from 
Eogland ; and ten wagons bars and sectional iron from Carniola and 
from Styria. Imports to Nisch were:—Two wagons bars and 
—— from Austria-Hungary ; two wagons wire nails, and one and 
a-half wagons steel also from Austria-Hungary; from Germany, 
six wagons bars and hoo 


were imported, 

In many branches of the French iron industry a further quie’ 
down in demand has been reported upon the week, girders 
structural iron being ularly languid, while in bars a slightly 
better tone is noticeable. 

The output in girders rather exceeds consumption, and makers 
are g to feel a trifle uneasy because the production of a 
new rolling mill, amoun to 60,000 t. annually, will soon be 
added to the 200,000 t. t have hitherto been produced in 
France, An increase in the home demand is not likely to take 

lace for the present, and as foreign competition prevents exports 


rom rising as they might do — for better in th 
girder line are decidedly cahavowrad ie. In the De : 





ment Loire 
et Centre, the mills and foundries are pretty well off as regards 
new work, but in the Haute-Marne district orders come in but 
scantily. Prices, as a rule, leave pretty much to be desired, 
Plates, which are in fairly — uest, soll at 22 to 25f. p.t. for 
No, 2 ; the same in basic, 23 to 23 ‘50f. p.t.; merchant bars, No, 2, 
16 to 16 °50f. p.t. The steel works in Longwy, that in Micheville, 
the steel works de Wendel, and the steel works Fould, have formed 
a convention with the office of sale in Paris. 

Demand is dt secap strong on the Belgian iron market, but wher. 
ever fresh orders are in question, concessions have to be made and 
official quotations may therefore be considered as nominal, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 4th, 


Tue lull in the American iron trade continues, Farnaces, how- 
ever, are crowding production as never before, and each week 
shows a larger output. Mills are crowded with orders, and more 
iron and steel are being turned out than for years, The lull is 
simply in new business. Bayers are waiting to see which way 
buriness goes. If there is an expansion in general retail demand, 
the iron and steel makers will get the benefit of it. Bessemer pig 
has weakened. Foundry and forge remain firm. Basic and low- 
phosphorus iron are in active request. Billet mills have been 
temporarily over-sold, and prices stopped at 19 dols. in their 
upward ascent. Finished material is not being bought quite as 
freely as in October and September, but mills are | up 
deliveries so as to be ready by December for new business. ere 
seems to be a general expectation that next month will witness a 
rush of buyers who will provide for winter and spring necessities 
more or less completely. Bar, plate, sheet, and structural iron 
have not changed in value 

requirements are 
building necessities have taken some 

The ship and boat yards will probab! 
steel products before long. What the r 
of uncertainty. The strength of the market for months past 
been due to the multitude of small requirements, the continual 
arrivals of gold, the large exports, the firmness of cereals, and the 
mg demand all over the agricultural West, and the favour- 
able conditions now underlying the iron trade. The commercial 
situation is improving. Freight traffic is increasing. Some pro- 
perties heretofore unproductive of dividends are now getting over 
the line, with promises of steady gain, There are probabilities of 
a general advance in the level of prices, but it is well, however, 
to remember that the industries of the States are ng om | 
themselves for big work next year, and overproduction, thoug 
by no means a threatening factor, is a possible one, in view of 
from the abnormal conditions which 


reeptibly for two or more months, 
iow coming forward. Ship and boat 
blocks of ma\ . 

be consumers of 
roads will do isa a 








nl ial 
have 6 74 covesel sunte. 
THE NEWPORT HARBOUR OOMMISSIONERS’ 


WEEKLY TRADE REPORT. 


STIL. a great want of tonnage, and steam coal is quiet; prices 
same as last week; heavy stocks in hand. House coal continues 
quiet —— scarcity of vessels; prices very firm. Steel and 
iron works fully employed. No change in tin-plates. 

Coal: Best steam, Be. seconds, 8s, 9d.; house coal, best, 11s. ; 
dock screenings, 5s. 9d. to 6s. ; colliery small, 5s, to 5s, 3d.; smiths’ 
coal, 6s. 6d. Patent fuel, 10s. Pigiron: Scotch warrants, 45s, 8d. ; 
hematite warrants, -, f.0.b, Cumberland ; Middlesbrough, 
No, 8, 41s, 8d. prompt ; Middlesbrough hematite, 48s. 6d. Iron 
ore: Rubio, 14s, 3d. to 14s. 6d.; , 138, 6d. to 138. 9d, Steel : 
Rails, heavy sections, £4 5s. to £4 7s. 6d.; 
to £5 7s. 6d., f.0.b.; Bessemer steel tin-plate ; AH 
Siemens steel tin-plate bars, £4 23. 6d.; all delivered in the dis- 
trict, . Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, 
coke finish, 10s.; pitwood, 16s. to 16s. 3d. London Exchange 
Telegram: Copper, £47 17s. 6d.; Straits tin, £62 15s, Freights : 
Advancing and very firm, 








Krno’s CoLLEGE ENGINEERING SocieTy,—At a general meeting 
held on November 5th, Mr. H. W. Minnitt read a yeper on the 
“ Manufacture of Steel.” The author, after briefly describing the 
older methods used for the production of steel, dwelt at some 
length upon the cementation and crucible processes. The Siemens 
open-hearth and the Bessemer processes were next dealt with. 
e effects upon the finished product of the various impurities in 
cast iron, Ag the desirability of retaining or getting rid of them, 
were pointed out. In conclusion, the author referred to the 
great use made of steel now-a-days for Fe ge in which iron 
was formerly employed. The meeting then terminated with a 
hearty vote of thanks to Mr, Minnitt for his instructive paper. 


Socizty or ArTs.—The Society of Arts will commence its 
session—the 144th from its foundation in 1754—on the 17th inst. 
with an address on ‘‘ The Colonies: their Arts, Manufactures, and 
Commerce,” by Major-General Sir Owen Tudor Burne, G.C.I.E., 
K.C.8.1., the chairman of the Society’s Council. There will be 





on stock ; hoops remain weak of sale. Fairly agg eco J t 

are given as regards the employment of the tube foundries ; 
prices, especially those for foreign orders, are unfavourable. 
wagon factories form an exception to the rule, being most actively 
engaged, while p are bright. Next month tenders will be 
invited for the supp ly of about goods wagons for the Prussian 
State railways, and numerous orders for light section and electric 
railways are likewise pending. The Bochumer Guss-stahlverein 
and the Rheinishe Stahlwerke, Ruhrort, have received a large 
order for tires for the Italian Mediterranean way. The total 


four tings on successive Wednesdays before Christmas, at 
which papers will be read by Professor James Douglas, on “The 
Progress cf Metallurgy and Metal Mining in Ame’ during the 
Last Half-century ;” py Professor L Waldo, D.Se., on ‘* The 
American Bicycle: the Theory and Practice of its 7 ar by 
Bennett H. B h, on ‘‘ The Stockholm Exhibition of 1897 ; 

by Samuel Rideal, D.Sc., on ‘The Parification of wen. ¥ by 
Bacteria.” The first course of Cantor Lectures will t of 
three | , to be given on Monday eve commencing on 








requirements for the iron bridges for the W -Shanghai 


ectures 
the 29th inst., by Dr. Eugene F, A, Obach, F.C.S., on ‘* Gutta- 
percha.” 
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THE PATENT JOURNAL. 
Condensed from “ihe Risser Oficial Journal of 





Application for Letters Patent. 


day tions have been “communicated " the 
"* invétdress of the communicating party are 
printed in itallos, 


27th October, 1997. 
94,849. METAL-HEADED Gor CLusa, G. F. Smith, Man- 


ae a. qscastne ae 8. Mertzenfeld and 

R. Wright, Mane! 

$51, BLOWERS 

M4 rartin, London, 

24, 852. Ten, Oorrar, and CHocotate Pors, H. L. 
im 

04 = 2 ag arnt for Cvcie Sappies, H. W. Verdon, 


Wonk 7» by Compressep Gas, H. M. 


24,854. ‘Ano Lamp Mecnanism, H. J. — and W. 
ennell, London. 
24,855. Wuee.s, W. H. Wort, Liverpoo 
4,856, MACHINERY for Maxrxa ty ‘Baas, R. Wan- 
West Edinb’ 
24,857. BoaRDs for Rass and [Row Castors, J., 8. 
and 8. 0. Gordon and M. and J. Mindelsohn, Bir- 


mi 
24,8 "358. Srarwo Re Rotter Mupovarp for Cvcxes, A. A. 
4 — Rope in, J. E. Tolson and F, W. Bywater, 
eeds. 


24,860. Geweratine Gases, H. Wilson and T. Mitchell, 
Manchester. 

24,861. INTERNAL ComBusTION Enarng, E., T. H., and 

L, Gardner, Manchester. 

94, oes. Hor~- water Crrecuration, F. le Poidevin, 
Guern 

24,863. Tsy-COLOUR Hanp Siowat Lamps, H. G. G. 
Wilkins, London. 

24 864. MovaBLe TaBLEs, A. Davie, Glasgow. 

24.865. Non-RETURN Gas VaLves. A. Kay, Sor. 

94,866. Curtina Paper into Recranaves, F, W. Milli- 
gan, Bradford. 

94,867. HANDLE-BAR and Lamp for Cycies, F. Hill, 
Manchester. 

24,868. Soap ‘for Dysine Fasrics, J. Stockhausen, 
Manches 

24.869. The BURNALL Canp.estick, A. BE. Woodland, 
Birkenhead. 

24,870. Cyvotes, H. H. Clegg, Glasgow. 

24,871. Suapina Cray Wars, F. Grosvenor, a. 

24,872. Canrripag and Mowry Baas, P. A. Martin, 
Birming ham. 

me a Sortie Mera.ic Posts, W. Tozer, 8. T. Mott, 

G. F. West, don. 
24, rz See Boats, R. H. Woodcock, South- 


ampton. 

24,875. Harpewine Ooprsr, Sir T. G. F. Hesketh, 
Bart., Towcester. 

a Woop Pianino Macuines, J. Turner, Liver- 

o4'er7. Rerinino Svoar Sovvtions, C. J. Crosfield and 
8. Stein, Liv L. 

24,878, ALARM, E. J. Tripp, Bristol. 

24,879. DewraL ARTICULATORS, C. J. Cawley and A. E. 
Speight, Bradford. 

24,880. ge Horsesnoes without Naixs, H. Pickles, 


24,881. Boor and Soe Arracument, G. H. Eustace, 
Derb; 


iy. 

24,882. Prorectinc Tires from Puncrurss, A. H. 
Boulton, B ; 

24 888. Loom Suutrizs, C. H. Roth, Manchester. 

24, Wirming ELECTRO-DEPOSITION Apparatus, A. F. Harris, 

irm' 

24, rie Pucuee Door Curtam Rops, J. B. West, Man- 
ches! 

24,886. —_—— Mareriat, J. Boulton, Manchester. 

24, 887. Burwers for Haxp ae . H. Hulbert, 


reester. 
24,888. Cvore and Venicie Hosas, G. Luckman, Bir- 
24,889. TIRE Fasteninos, A. G. Herbert and L. Cox, 
B ham. 


24,890. Sappixs for Crcigs, J. W. Boyce, Cheltenham. 

24,891. Process for Ontarnine the Active ConstitTv- 
gnts of the TayRrorp Gianp of Suxzp, E. C. C. Stan- 
ford, Dumbarton. 

24, a Beery Spoxe Nippues, H. Rollet.—(M. Thum, 


fs 898, Fevt ur, E. Torley, Brussels. 
24,894, orn BAR, J. H. Maxwell and W. Duncanson, 
w-in- ess. 
24,895. Reszrvorrs for Pens, T. C. Sumner and J. 
Neville, London. 
24,896. Prorgctine the Tires of Venicies, J. Hibbits, 
Pia oo d Lane, H J.M.N k 
; K an i Hop . M. Nemerovs' 
Birm ham. és % 
24,898. Junctions of CycLtx Frames, E. Taylor, Bir- 
mingham. 
24,899. Lockie Cycue and other Lamps, J. Field, Bir- 


24,900. WAsHIna Screw Storrers of Borruzs, J. R. 


ouse, London. 
24,901. Drivixe Cycxxs, E. C. Caley and F. Stephen- 
son, London. 


24,902. Hack Saws, H. H. Murdoch, London. 
24,908. Ix INFLATABLE Tres, I. Shulman and L. Krieger, 
on. 


24,904. PROPELLERS, W. Gray, London. 

24,905. Stoves, A. Pogonyi, London. 

24 a. haa Cranks and Pernats, A. B. Cruickshank, 
24, an "oes for Cycies, W. R. Baker, Wallington, 

Trey. 
24,908. Orrick CaLenpars, 8. W. Dixon and J. C. 
Hunting, London. 
24,909. Kae Casz, W. Wilson, London. 
24.910. Jonrs for Stoneware, &c., Pipes, W. Pearce, 


24,911. Ware. Huss, W. M. White, London. 
24,912. Copy Sranp for TYPEWRITERS, i. Pride, 


mdon. 
— ihacree Traction Systems, H. J. Spencer, 
24, O14. Houpina egg for Larue Face Patzs, T. 
. Barber, London. 
24 915, Cycie Cranks, H. C. Pennell, Staines. 
4916. 01 Omyreus UMBRELLA, S. Safron and N. Hart, 
ae ,_= Barrets, C. Junge.—(H. Wegener, Ger- 
24, (8. Rawarso Betts on Crores, F. Rawlings, 
24,919. Disivrgcratino Macuinegs, E. . 
Kiihn, Germany.) ai ee 
24,920. WaTeRPROoFING CiorH, &c., T. P. Coubré, 


n. 
24,921. Sprrax Sprinc Spoxep WuHeExt for Cycies, & 
R. Breckenbridge and P. Murchie, age 


ay Propvction of Hyprocen Gas, G. T. Tugwell, 
: H. Gilpin, Liverpool. 


24,925. Tree rr Bag E. My nen lio, Live: 
34,026, Faso Licur for a Siete, Lave Pk Boyer, 


sae Mix PERAMBULATO 


a J. Whitby, Lo: 
. IMIratinc MARBLE, vn w, 
on. 


E. Gray and T. W. 
Lond 

24,929, Looxm ‘¢ OaRR1aGE Doors, The Hon. W. C. 

== EXcavatina Apraratos, Sir J, B. Stone, Knt., 

24,931, Tupes, A. M. Reynolds and J. T. Hewitt, 


24,988. Carsurisinc Apparatus, H. H. Lake.—(0. 
Brzostowicz, Belgium, - R. Nitzeche, Germany.) 

24,984. Gas Propucers, A. C. Humphreys and A. G. 
Glasgow, London. 

24,985. Tac Srrinoinc Macurneg, A. B. oe London. 

24, 936. Can Opener, J. 8. DB, 

24,987. Hyprav.ic ApPaRatus for Ruse. the Sars 
of DENTAL Cuairs, L, Read and R. W. Sonnex, 
London. 

24,988. Dvzsrurrs, 8. Pitt,—(L. Casella and Co., Ger- 


many 
24,989. 
London. 
— S Box and Waritina Desk, A. J. Spry, 


Gurr for FLexie.e Barrigers, F. D. Bowles, 


ndon. 
24,041. Warer-rose Boirer Parts, J. W. Hulse, 
Londo 


nm. 
“e Oxsviatine Maroutat CLlouprvess, T. Raab, 


ndon. 
24 pT pc W. 8. Hide and A. A. Longsdon, 
ndon, 


28th October, 1897. 

21,044. Propucina Discs, H. and H. H. Eadon, 
Bheffi ield. 

24,945. Smizip for Tires, W. Peace and E. Platts, 
Bhefiie 

24,046. Hotper for Har Pin, W. J. Keates, Birming- 

14,947. Foo Siowacs, M. Cramby and J. Farrar, Brad- 

24,948. Arirametic Txacuinc, R. R. Williams, 

Bristol. 

24,949. Asu Pan, W. Morris, L. and J. W. Wilkinson, 
r. Rigg, E. Lord, and W. Davison, Burnley. 

24 950. My ot of Circuits, A. Brown, 
London. 

24.951. Cycte Back Fork Enps, J. Fleming, Birming- 
ham. 

24,952. FLoor Hinces for Doors, W. 8. Johnson, Glas- 
gow. 

24.953. Firap Arr Inier Vaxve, J. E. Webb, Notting- 
ham. 

24 954. Tox Piatez, H. Greenwood, Hebden Bridge, 
Yorks. 

a | Leap Pencit Houper, J. Opie, Hayle, Corn- 
Ww 

24 956. Vewrizators for Botpines, W. C. Harris, 
Enfield, Middlesex. 

24,957. Vewritator Lip for Kerrizs, F. W. Loredale, 
Preston. 

24 958. Transmission of Power, C. W. G. Little, 
London. 

24959. Mirror Po.isner, W. H. Settle, Horncastle, 
Lincolnshire. 

24 960. Supports for Hammocks, C. and W. Buswell, 
og 

24,961. -pot Lips, J. King and W. G. Barratt, 
Stoke-on-Trent. 

24 962. Macuiwery for Spinninc, H. Smith, Brad- 
ford. 

24,968. Sprino Tine for Cro.e Wuee.s, D. Chappell, 
Swansea. 

24,964. CoLounrnc Marrer, I. Levinstein and Levin- 
stein, Ltd., Manchester. 

24, hee Fasric Lixino for Trees, A. and D. Black, 

24,966. Ser Batt Scormnc Apparatus, J. Lessells, 

ow. 

24,967. Sarety aa for Winpow CiEeantno, W. 
Boyd, Glasgo 

24 = Daas J Hose Device, F. Blowers, Birming- 

— Sanitary Warer-ciosets, W. Dalton, Black- 


24, To. Envevopss, F. Westwood, Birmingham. 
24, 971. Opznina Envevopss, J. 8. Pool, St. Heliers, 


Jersey. 

24,972. Hotpise of Gotr Bas, J. H. Stewart, Glas- 
gow. 

24,978. Doustz Starpte Lever Lock, F. C. Croffman, 
London. 

“ee Seat Cover, J. B. Steele and H. Stafford, 

24,975. Brus Heap Fastener, J. Cordwell and J. 
Sanderson, Pendleton, near Manch 

24,976. Dizs = Stampine, A. H. Bailey, Birming. 


24,977. “Tor. -GLEDGE, E. A. P. Hennig, ey & Saxon 
24,978. CLora Manvracture, W. and G. Bancroft, 


ndon. 
ig agama for Use with Fue, A. Brook, 


*Shettield 
efi 
24, $81, Papin Warer, P. 8S. Liddel and 8. E. Page, 


Lo 
24,982. Trees, J. W. McDougall, London. 
24 po Sranparps for Fencine, H. E. 


Burrers for Tramway Venicies, R. Eyre, 


R. Rayner, 
on. 

24, O84. Tue Banp Paptock, C. W. Broers, London. 

24,985. on Fasteners for Dresses, C. W. Broere, 


Lon 
24,986. ~~ - PRESERVING VessELts, G. Schneider, 


24,987. Provorixa Darts by Cataputts, C. C. Baker, 


Loni 

24,988. ‘Renovine Mup, E. Haynes and E. Eade, 
London. 

24,989. ANTI-vIBRATION Device, The Patent Brake 
and deena Syndicate, Ltd., and P. E. Doolittle, 

nion. 

24.990. Letrers, G. Hopkins, L. Leakey, and W. Mills, 
London. 

24,991. Plastic Compounn, A. Martyn and H. C. Braun, 
London. 

24,992. NON-REFILLABLE Borrues, 8S. A. V. Vechten and 
E. E. Pollock, London. 

24,993. Levers for Sauntine Purposes, J. H. W. Buck, 


London. 
Soe for Use in VentiLatine, W. T. Sugg, 


24,995. Cora, W. Strang, jun., rom. 
24, — Cuarrs for Rartways, A. E. . Muirhead, Glas- 


24.07. Braxkg, W. H. 8. Moorhouse and D. L. Turner, 

mdon. 

24,998. Cuain ApsustmEnt, J. W. Robinson, Wembley, 
Middlsse 


x. 

24,999. Steam Borers, B. J. B. Mills.—(#. Jalicard, 
France.) 

25,000. Cyctz Sappies, A. Rosenblatt and L. Cohen, 


25,001. Cumaxmxa Toots, R. Haddan.—{J. K. Stewart, 
nil States. 

25. a Gas Propuction, L. de Ravel, 
1 an for Pips, A. M. Ruchon and Co., 


London. 

— View1ne Osszcts, A. R. Upward and R. Dalmer, 
on. 

a VeLocipepes, A. J. Cox and A. Sheldon, 
ndon. 

25 peek Spring Wueers, J. A. W. O'N. Torrens, 


ndon. 

25, , Carponic Acip Manoractur, H. 8. Elworthy, 
ndon. 

25,008. Preparation of Leatuer, H. Streich, London. 

25, 009. CoupLinas, G. W. Money, ——s 

#5,010. Lips for Borinc Vessets, A. Ward, Liver- 


ool, 
25,011. gg and Device for Rerortine, H. J. Gill, 


“ Pasi EHICLE Sprines, I. W. Lawrence and A. 
igh, Liverpool 
th te for Horsxs, J.. 8. Walley, Man- 


25, 014. ry Fastener, E. Swain, London. 

25,015. Automatic INFLATING Pumps, J. Tourtel, 
mi 

25,016. Cigar Banps, W. Fletcher, London. 





24,982. Wrappers, H. Mason, London, 


25,017. A New Brake for VELOCIPEDES, A. Wood, 
ndon,. 





25,018. Manwuracture of Merat Cans, F. W. Feaver, 
as London : 


25,019. Tapas Gas, Kirkham, Hulett, and Chandler, 
ersey, 
25,020. Drvina Yxast, J. Blauenfeldt and H. Tvede, 
London. 


25, to moe ans Tirnzs, W. D. Muncaster, 
ar! 

25,022. Bepsrzaps, J. poten tas London. 

oe ene Fur. B w. B. Hartridge, 


a Sea Mareriat for Wats, F. Walton, 
on, 
25. pec Gumwg for Tamme Firms, G. P. Spooner, 
25,026. Cnetnts A. Iogram, Lond: 

25,027. Pencit SHaRPENnER, C. A. ; —Bicher and 


Heinicke, Germany.) 
25,028. Se Frame Maxine, T. Shepherd, 


ag pe Manvrscruns of Omrment, J. Warrilaw, 

on. 

25.080. Hotpers for Exuinitine FLowers, A. Wright, 
London. 


25,931. Watxine Sricxs, F. L. Dawson, London. 
25, i982. Ba Brakes for Rat.way Trains, R. Farthing, 


25,088. VeLocipepes, G. M. Roger and C. Tiscier, 
London. 


25,084. Hornszor Draco Rakes, W. H. Davies, London. 

25,085. AppLiances for Gamer, C. E. F. Mouat-Biggs, 
London. 

25,086. Braxe Apparatus, P. E. Doolittle and The 

Patent rake and Handle-bar Syndicate, Ltd., 
mn 
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25,087. Hanwpte- Bars for Bicycres, A. H. Jelly, 
Leicester. 


25,038. Locks for Borrizs, J. G. Betjemann, London. 
25,089. Contact ROLLER CHAIN, F. W. Crispe, Birming- 


25,040. Cyc.tomerers, A. J. Harries, London. 
25,041. SPLASH and Dost ‘ARRESTER, E. L. Benjamin, 
mdon. 


25,042. ALKALI! Puenats, E. M. Taylor, Prestwich, 
rear Manchester. 


25,048. Inpicator, E. Crowther, Burnle = 

25,044. Om Burywine Lamps, W. E. oodyer, Man- 
chester. 

25,045. Rattway Wacon Covpiine, J. Dilloway, 
Brighton. 


25,046 Pouzzce Toy, H. and W. Wylford, London. 
25,047. Rorpg Guarp for Tramway Eacryes, H. Isitt, 
Brad: 


— Sappxes for Bicycizs, D. A. Martin, Birming- 


25,049. VeLoctpepes, H. Parsons, Birmingham. 
25,050. — Loumanane, F. and S. 8. Willmott, 


25,051. Hypravutic Moror, H. Sidebottom, Man- 

25,052. Mantes for Gas Burners, H. Ledger, Man- 
chester. 

—- Togacco Pipgs, J. E. Cawthorne and J. Bell, 


25,054. Gene, W. Kirkaldy, Glasgow. 

25,055. NEEDLE tunnieaen’ J. Darling, Glasgow. 
25,056. Frower Pors, J. F. Guyn, Manchester. 

25,057. Burver, M. Bernstein, Brussels. 

25, seo —- Trouser Fastensrs, H. W. Joy, 


25,059. Exve.opgs, P. Philpot, Manchester. 

25.060. Pweumatic Tires, W. G. and J. H. Stones, 
Manchester. 

25,061. Swrrcurs, H. H., A. and A. Turner, and G. 
8. A hester. 


v ay 
25,062. Hawpies, A. Hodkinson and F. G. Redford, 
anchester. 
25,068. CycLz Brake, J. W. Young and T. Baylis, 
Redditch. 
25,064. Corn-PpREPAYMENT Apparatus, J. Barr, Glas- 


gow, 
25.065. Trrxs, F. Rose, Liverpool. 
25,066. Drivinc Gear ‘for OvoLms, J. B. Morgan, Bir- 


25,067. Cycie Support, A. Pidcock, Eastbourne. 
25,068. a for CLeantne Winpows, J. Syming- 


25,069. Baspacms, D. B. Macdonald, Glasgow. 
25,070. Brakes, T. G. Evans, Sheffield. 
“ Drivinc Gear of Cycies, J. E. Evans, 


Sheffield. 
25,072. Puttey Biocks, G. T. Winnard and J. Bedford, 
Sheffield. 
25,078. Lock, D. Dye, Hull. 
25,074. New Resitient Sunstance, J. Hall, Leeds. 
25,075. gg Burtron and Fastener, W. Mitchell, 
‘elixtow: 


25,076. Teoma Boats, H. W. Handcock and A. H. 
Dykes, London. 
25,077. Rottunc Wire Oxyects, F. Steffens, Aix-la- 


le. 
25,078. Brake, 8. A. Lynn, London. 
25 vig Hanorne Curtains, J. and H. Crankshaw, 


25,080. ANNEALING en R. Wootton and G. B. 
25,081. Fe Bieta , ae H. Bertrand and W. 


askneck 
gc Boxgs, C. Leni, London. 
088. PRoPELLING SLEIGHS, H. Bourne and B. Swan, 
28 don. 
25 084. Gas Generator, G., 1 and 8 H. Hawkins, 
London. 
25,C85. Treatment of Cuxst Diskases, E. H. Willock, 
25,006. Ve 8 H. H. Morgan-B 
ELOCIPEDE SuPPORTS, organ-Brown, 
London. 


25,087. Currs for Hoxtpinc Mats, G. G. Atkins, 
London. 


25,088. A. 8. Haile and W. Field, London. 

25,089. Comn-FREED Apparatus, A. J. Boult.—(H. W. 
‘Schladitz, Germany.) 

25, —— ENGINE Soorviee Macurnes, F. P. Reynolds, 

25,091. Frirrer Macuives, W. W. Turnbull, London 

25,092, Mrvzrs’ Lamps, W. Ackroyd and W. Best, 


mdon. 
25,008, Maxixo Winpow Fasrenines, W. Osbaldeston, 
on. 
25,094. Hat Prins, M. B. Ovens, London. 
25,095. Brooms, L. J. Smith, London. 
25,096. Burrows, J. 8. Wherly, London. 
25, 097. Nar Brusues, R. . Smith, oe 
25, 098. Drivine Putieys, F. Nixon, London. 
25, 7099. BALL BEaRinGs, C. W. Pettit, London. 
25,100. Toy, J. B. Dick, London. 
25,101. Cyciists’ SunsHape, R. A. Sewell, London. 
25,102. Neck Tre Support or Improver, R. G. Smith, 


25,108. Guiiy Traps, J. Hoggett, London. 
25,104. Batu Bearryas, J. W. Morley and W.T. Foggin, 


mdon. 
6 Lirtine Jacks, W. Haywood and W. R. Warlow, 
on. 
pew ADVERTISING on Coat SusPEnpDERS, A. J. Hawes, 
on. 
a Trees and Rims of Wuexts, M. A. Walton, 


pon Basox-currme Tasuzs, E. P. Collier, London. 
ee Loaps, J. and J. R. Temperley, 


25,110. “Oras soap oe 1 W. Breininger and 
White and Pik Bahco. 
25,111. Messvnine aol Drawine Orr Liqurips, O. 


25,112. Soe and Twistinc Macuines, ©. de 

25,118. Transportine Loans, J. and J. R. Temperley, 

25,114. “Looms” of Oars and Scouts, G. J. Ayling, 
London. 








25,115. Umprecias, T. T. Irvine, Liv 
25,116. Stipivc Wurpow Sasuzs, T. Coo! 
25,117. Morriine and Mars.ine Paper, 


Liv 
25,118. acks for Buawinc Rervss, J. BE. Slack, 
25,119. ATTACHING TOE-CLIPS to Pepais, T. Bourne, 

Birmingham. : 
25,120. Inpia-RuBBER Goops, BE. J. Byrne and G. 
25,121. Puzumartic Tings, F. Swadkins and A. Watson, 
os Connector for Arn Pumps, J. F. Edwardes and 
25,198. Fiat Inow Snox and Pouisuer, L. L. Creer, 
a. Marerit for Beis and Sox Socks, W. Lowen, 
25,125. ALARM for IepicaTine a Sur's Rout, J. J. 

Hicks and G. H. 


Zeal, 
25,126. Wager Hons, W. H. Woodcock, London. 
25,127. 8 SELF-LIGHTING Gas Burners, F. B. Grundy, 


25,128. "Twenscsumee Apparatus, G. Huber and 8. 
London. 
25,129. Construction of Bicycies, A. Rosenzweig, 
London. 


Liverpool. 
E. Lehmann, 


25,130. CvcLomerers, W. C. Homan, London. 
25,181. Bi Recisterinc Mrcuanism, W. C. Homan, 


25,182. sagegpeaty Cyciz Pepats, H. G. P. Okeden, 


25,183. mseae, 3 . Deam, London. 

25,184. STopPinG Teers, L. Jeffery, 

25,185. Traction Enornes, R. 
Tuer, London. 

25,136. Propucinc D1amIpo-oxypDIPHENIL Bases, 8. 
Pitt.— —(L. Casella and Co., Germany.) 

25 137. Stornine Power, J. Deas aa A. J. Liversedge, 
London. 


25,188. Caw Openers and Ice Picks, J. Brady, London. 
25,189. Pew Rests, E. Davis, London. 
25, 140. ne for STERILISING Liquips, C. Ameye, 


oe , het Rervector, F. Deimel, J. Lehmann, and 
A. Sylten, London. 
25,142. Ee EscaPEMENts for Warcuszs, &c., P. Perret, 


ee Cricket Bats, G. F. Redfern.—(J. McDonnell, 


25,144. Sappies, W. Wiglesworth and A. W. 
oore, London. 

25,145. Gucsume: Cycizs, D. Lamont, Lond: 

25,146. CLzawinc Mupevarps, P. B. and J. Wonnteitey; 


London. 
25 


147. an eee SrupHoues to CLoruEs, 
osha Womersley, Lo: 

148, a oo H. Griffith, J. Green, and E. 
eR ff, London. 


25, san a Lamps, H. J. Hewetson, London. 
25,150. Courtine Morors to Veunicues, J. L. Didier, 


don. 
25,151. ———— TeLerHone Excuancs, M. Margow- 
Seligmann-Lui, France.) 
25, 152. | ee Apparatos, C. A. Jensen.—{J. Kluge, 
y) 

25,1538. Ae for Conservixne Fruit, A. T. Perkins, 
London 

25,154. CENTRIFUGAL Cuvurws, 8. P. A. Andersson, 
London. 


25,155. Saves for Preservine Foon, W. B. B. Freeland, 
London. 


London. 
Fowler and G. 8. 


30th October, 1897. 

25,156. SappLe Rest, H. Bishop and J. W. Cantrell, 
Sheffield. 

25,157. Cycizs, A. J. Wake, London. 

25,158. Composite Coup.ine and Sustarnina RalLway 
Cuatr, D. Marsland, 

25,159. **Spety Mz,” F. Warne and Co., London. 

25,160. MacHINEs for Wasuine the Brisries used in 
Brusamakino, C. E. Tyler and J. Dempster, Kings- 
ton-on-Thames. 

25,161. Furnaces, E. McK. Benstor, Kingston-on- 


es. 
ay Process{for Buzacutnc Putp, H. R. Cassel, 


mdon. 
25,168. Fruit Putpinc Macutne, C. Hunt, Belfast. 
25,164. Warer-Tuse Steam Borters, H. Workman, 


25,165. . Rexxs, W. Hodgkin, Sheffield. 
25, 166. — Wueets, R. E. Hardaway, Kingston-on- 


_ Sucpenwese Macutwes, A. H. Prenzel, Kings- 
-on- q 
— Sarety Guarp for Carriacgs, G. A. J. Schott, 
25,169. New Game of “ Kuaroo,” W. Fidler, Bray, 
25,70 - 
25, — Ri Pr Vv: A. Hodgkinson, 
.171. RENDERING PicTuREs VISIBLE, 
95172, Davies for Ap i is 
EVICE for ADVERTISING . Irwine, 
Liverpool. : 
25,178. Apparatus for Storine Ecos, T. R. C. Chris- 
tianson, a 
25,174. “Tae FoorsauLetre,” A, Webb, Langley, near 
25,175. Pruvtine, A. Sherwin, C. W. Cobden, and B. J. 
E. Sherwin, Stoke-on- Trent. 
25,176. Lock Nor, E. a London. 
~~ ApprREss Printinc Macuines, C. Flower, 
25,178. 78. Navroarionat Sounpinc Macuines, W. Thom- 
25, 79. Ecce Breaker and Tester, J. McIntosh, 
Edinburgh. 


burg! 
25,180. SasHes, T. Flynn, Glasgow. 
25,181. — 'ASTENINGS, A. Parry, Blundellsands, 


— _—_ T. C. Fawcett, Ltd., and J. D. Fawcett, 
25,183. Brackets, C. Darrah and T. Gibson, Man- 
25,184. Binuiarp Cur Tip, G. bar ey Birkenheat. 


Puncninc APPARATUS, F. Workman, 


25,186. ee Ks, 8S. A. de Normanville, 
25,186. Trees, W. G. Jackson, Liverpool. 


25,187. Braxss, J. W. Restler, on. 
25,188. Pockets, R. 


Bartell and J. W. Shields, 
London. 
25,189. ACETYLENE Gas Apparatus, E. 8. Bond, 
irmingham. 
25,190. Exastic Carn Case, H. J. Mackrow, South 
Woodford. 
25,191. BicyoLe - supPporTING Device, M. Amos, 
25,192, Traxsro mt ARRANGEMENTS, A. McGregor, 
25,193. AppLyIne Pweumatic Tires to WHEest Rus 
of Cyrcixs, D. Forbes and W. T. Robbins, London. 
25,194. ‘Saneabene Way of Rattways, C. Bollé — 
The a Douglas’ sche Hauptverwaliung, Ger- 
many. 
— OpeRatine TaBLE for Animas, C. Trapp, 
25,196. SiawaLiine, C. R. Hullah, J. E. C. Lord, and H. 
Allan, Manchester. 
25,197. Manuracrurine Czment Ties, E. Murr, 
Brussels. 
— Avorpine Coitision of Trams, A. Clause, 
—— Rosettes, F. J. Middleton and F. Harker, 
25,200. Macuines for CLEANING Knives, W. H. Wright, 
ani ‘ 
— Guarps for Cuarmy Geanrine, E. H. Percival, 
ven’ 
25,202. R. J. Hutchinson 
mdon. 
Sb. Giants °C Gaps, 
UNPOWDER, —(C. W. Vol 
United States.) . Sm 


Ks for CyYcLEs, 
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25 205. Comn-rrrep Execrric Sacck Macumvgs, G. 
Poore, London. 

25 206. Smoxe Eyecror and Ventitatine Suarr, W. 
H. Dingle, J. M. Urquhart, and H. C. Braun, 


London. 

25,207. Brusnes for Po.isainc Purposss, L. Make- 
peace, on. 

25,208. Skirt Suspenpers, T. Mackenzie.—({IV. S. 
Pillans, New Zealand.) 

25,209. Fituine Borrisgs, J. Bullen and T. N. Cretaey, 


London. 
25, 20, Taawenrertse Execrric Currents, M. Rohser, 


25,211. CarnonaTep Miverat Warers, E. Scholes and 
R. J. White, London. 

25,212. Grapptes for Sopmarre Cances, J. Imray.— 
(Za Société Industrielle des Telephones, France.) 

25,213. Concentrators, F. L Roudebush, London. 

25,214. Ore Concentrators, F. L. Roudebush, 
London. 

25,215. Macurnery for Curtine Woop, &c., G. Claugh- 
ton, J. W. Claughton, and J. Butler, London. 

25,216. Perricoats. A. J. Boult—(#. Menzl, M. B. 
‘May, and G. R. Flechsig, Coe 

25, ain. "Srays, L. Harrison, 
25 218. Borris Caps, La " Société Roger and Gallet, 

mn.do! 

25 219. Apparatus for “Borrinc” Wires, L. Bouet, 
London. 

25,220. Vessets, A. G. Hoffmann and A. Schwarz, 
London. 


25,221. Cyvoies, A. R. Howe, London. 
25,222. Preventine Borrie Rerityine, E. 8. Gooddy, 


don. 
25 228. Venetian Biinp Construction, C. J. Alexander, 


on. 
. Curr ApsusterR, W. P. Rogers, London. 
. Pixs, W. Trotter, London. 
. Hoox, M. Hodgson, London. 
. Pires. B. H. Foster, London. 
. Pen Hotpesrs, T. Thirkell, London. 
9. Pins, W. Hodgson, London. 
. Free-ticuter, E. O. Taylor, London. 
. Sprine Tires for Wuee.s of Crees, A. Law, 


mdon. 

25 232. Cartripces for Sportive Guns, J. Hamblet, 
Birm am. 

25,233. Lockine Nutr, C. Skackleton and J. Hanson, 
Keighley. 

25,234. Dvgstures, 8. Pitt.—({L. Cassella and Co , Ger- 


mony ) 

25 235. Rotter Bearine Lockrne, R. T. D. Brougham, 
London. 

25,236. Batancep Revotvinc Pan, 8. Dymond, 
Bristol}. 

25 237. Superueatine Steam, J. Grubinski, London. 

25,233. SELP-INFLATING Pneumatic Trak, J. F. Everett, 


London. 

25,239. Vatves, D. S. Inman and E. Williams, Newcas- 
tle-on-Tyne. 

25,240. Cussions, E. W. Frankenberg, London. 

25 oe ogg Reorsrers, U. J. Fauvel and N. Collins, 


London. 

23242. Ecastic Trre Manvuracrure, A. L. Cudey, 
London. 

25,243. Apparatcos for Conrrotiine the Suppry of 
Ececrric Enereoy, N. Staniland and O. P. Macfarlane, 
London. 

25 244. Lamp, P. Mersch, London. 

25 245. “eile Speep, H. H. Lake —{Z£. Cantono, 
Italy. 

25,746. Evecreoiyric Merar Separation, H. von der 
Liade, London. 


lst November, 1897. 


25,247. Axur-Boxes, A. Schofield, Derby. 
25,243. Uppravcut Propucer, J. Linkleter, Tyne- 


mouth. 

25,249. Cycte Sappie, 8. T. King and J. R. Letts, 
B ‘ 

25,250. Tires for Cycies and Veutcies, R. White, Bir- 


25 ost Ovewe oe Bars, G. W. Farrell and T. H. 
Gillott, Birmingham. 

25 252. Heatinc APPARATUS, Richmond and Co., Ltd., 
and E. W. T Richmond, Liverpool. 

25,253. Faprics, A. E. Adams, W. A. Sheffield, and J. 
Hallam, Leicester. 

25,254. Meratiic Cioruine Fapaic, W. G. Rothwell, 
Liverpool. 

25,255. Securrine Winpow Sasues, J. W. B. and J. A. 
Wright, Stockton on-Tees. 

25,256. Wuxpow Frame, R. Bowker, ee 

25,257. FLUSHING SyPuow, M. J. Adam: 

25, 258. Suppers, G. Sowerbutts, Sameiaaiee. 

25 259. MerHop of TREATING Sewaae, J. Grossman, 
Manchester. 

25,260. Grip for Fastenrne Fasrics, W. J. Riley, 
Leytonstone. 

25,261. Sewrosc Macurng, D. Flanagan, Halifax. 

25,262. Insrroment for Markina OoTcines, M. Helli- 
well, Bradford. 

25,263. Reapinc Macarne, W. Taylor, Dundee. 

25, 264. Vatves, 8. H. Adams, Harrogate. 

25, —_ Furnace for Heatine Gas Rerorts, G. Helps, 


& y- 

25 266. BicycLe — Hoxrper, J. H. Cole, Inni- 
shannon, Co. 

25,267. nh geteennn Macutvery, J. E. Gibbins and 
T. P. and H. 8. Moorwood, Sheffield. 

25,268. Curnoarp, A. E. Boyce, Bristol. 

25 269. Fastener for Pumps to Cycies, H. Blake, 
Great Yarmouth. 

25,270 Venticte Saarr Prorecror, J. Owens and A. 
Freeman, ‘ord. 

ag Pong for Kritcuen Fire Ranaes, W. P. Eglin, 


F. G. Potter, 
Scott, and J. 


ax. 

25 272. Pweumatic TrrE and Rr, 
Norwich. 

25.273. Am Vatve, A. Denny, W, 


mellie, Ayr. 

25,274. WHeEeEts, T. D. Stagg, London. 

25,275. Fence Macurnes, 8. G. and W. J. Mooney, 
London. 

25,276. Cuntivator and Equatiser, W. F. Natschke, 
London. 

25,277. Scoop Wueet, 8. P. F. L. van Swietenstraat, 
The Hague, Netherlands. 

25,278. Corron Stanp, F. Clayton, Eastbourne. 

25,279. —— for MouLpINe Bricks, D. Black, 


re 
25,290. Davina Gear for Cycixs, E. Worms and J. 


Bing, 4 
25,281. Cyciz Tires, R. Stone, Derby. 
25,282. Macuine for Dryinc Borries, J. Kennedy, 


iw. 
25,288. Materia for VeLociprpg Tires, F. Pudney, 


ion. 
25.284. VeLocipgepEs, G. Poore, London. 

25,285. Draivinc Mecuaniso for Cycues, H. E. Jones 

and A. W. Moore, London. 
25,286. Neckties, M. Besta, London. 
25,287. Gas Licurtina, R. Farrington and M. H. Hawes, 
mdon. 
25,288. ae Box, G. Marsh and J. Tomlinson, Accring- 


cs. 
25. 289. Venicie for Carryino Cycxzs, M. M. Lindsay, 
London. 
25,290. Pweumatic Hanpue for Cycies, W. H. Sanders, 
London. 
25,291. DeveLopine Disu, C. A. Moody and M. Williams, 
naon. 
25,292. Sotip Exastic Tire tor Cycuezs, J. D. Hardy, 
25,293. Brick, J. Bliss, London. 
25,294. Cycrz Brake, J. Favets, London. 
— Taxrine up Waste Water from Fioors, H. Hale, 


n. 

25,296. Fire ALar™ Posts, F. L. Muirhead, London. 

25,297. TREATMENT of FoRaGE SUBSTANCES, W. Goodwin, 
on. 


25,298. Fare and Distance Recorper, A. G. Evans 
and W. T. Lucy, London. 








25,2990. Eugcraicat Rar Gavors, A. J. V. and R. H. 
D. Rapkin and A. D. Wilson, London. 

25,300. ParrerRN Books, E. Swann, London. 

25,301. Borrte Stoppers, R. Harrington, Wolver- 


25,302. Evecrricat Conpuctors, W. Judd, Surbiton. 
25,808. Gear Cases for Ve ocipeprs, C. Smith, 


25,804. F. T. Stokes, Woodford, 
Easex. 
25,305. Propuction of Harmony on a Pianororte, R. 


25,306. Bicycurs, T. Watson, London. 

25,807. Drum AxmaTurReEs, V. A. Mp iomiee. 

25.308. Vevoctrepes, 8. F. Pichler, Lon 

25,309. Trummine the Wicks of caer BE. Nowill, 
London. 

25,810. Riwuve Toor, R. Brtick, London. 

25,811, Srowace of Bicyciss, H. ves, London, 

25 $12. Sewine Macerine for Booxsinprno, H. Riedl, 


n. 
“ AUTO-PIANETTE,” 


London 
25,818. STiFFENING Hats, L. R. Heim and F. W. Smith, 
mdon. 
25,314. sen for Borries, W. H. Price and B. Bevan, 
25,815. ‘Pasreivos for Waist Bexts, J. Jackson, 
Londo: 


25,316. — Wetcurne Macuines, W. R. Fairburn, 
ndon. 
25,817. Stor Cock, J. Hopkinson and J. Hopkinson 
and Co., Ltd., London. 
25,818. FIRE-LIGHTER Manuracrure, J. W. Grainger, 
mdon, 
25,819. VeLocrrepes, H. H. Lake.—(@. Stecher, Ger- 
many 
i. ad New System of Notation, G. 8. Bowen, 


25 g21. aoveemmans Siens, W. E. May and 8. Earl, 
London. 

25,822. Macuingery for Votine, P. A. Macdonald, 
Londo: 


mn. 

25 $28. Canpigs and Canpiesticxs, J. T. Rae, 
London. 

25,324. Hope -TReaTING Macuines, P. Leyendecker, 
London. 

25,825. Tires, E. Casper, London. 

25,326. Sappies for VeLocipepges, E. F. Caldwell, 
London. 

25,327. Borris Sroppsrr, E. F. Caldwell, London. 

25 828. Tres for Hottow Watts, A. F. Pritchard, 
London. 

25 329. Typr-wriTiInc Macutwvkgs, F, +e London. 

25,330. Preventine Loss of Stups, C. D. Strologo, 
London. 

25,331. Recepracies for Boot Brusues, R. Pateman, 
London. 

25,332. Dos for Texte Faprics, 8S. M. Angel, 
London. 

25,833. Uriuisina Aqueous Currents, C. D. Webster, 
London. 

25 334. Cycte Goops Carriers, C. F. 8. Wright, 
Liverpool. 

25.335. Stop Motions, M. T. Makin, J. Lee, and 8. 
Knott. Manchester. 

25 336. PREPAYMENT Apparatus, H. T. Harrison, 
London. 

25,837. Inpicators for Games, E. J. Merrett, London. 

25,338. Orne Concentrators, 8S. I. Hallett, London. 

25 339. Vatve Gear, J. H. Loader, London. 

25,340. Manuracture of Cycte Frames, E. H. Jones, 
London. 

25,841. Cycte Components, J. W. Holland and A. 
‘anthony, London. 

25,842. A Mepicinat Preparation, W. J. Engledue, 
London. 

25 343. Hosx, O. Blédner, London. 

25,344. Rusper Stamps, M. A. Jaques, London. 


25,345. CoINn-FREED AUTOMATIC Macurngs, E. von 
eu, London. 
25.346. Securtne Toot Baas to Cyrcie Sappies, F. E. 
an, Birmingham. 


2nd November, 1897. 


25, | = gigiamaaay Dears and Sewers, W. Littleton, 
mdon. 
25,348 Curneys of Grass, J. Bright, Sheffield. 
25,349. Letrer Fives, A. R. ——— Liverpool. 
25,350. Sarrt-curr Prorecror, G. Murdbohe Cc. w. 
Stevens, H. G. Roberts, and J. H. Bartlett, South 
ampton. 


25. a , omenag BicycLte Rest and Support, P. 8. 
Nica, 
25, webeen Sauuee Srencii Piares, &c., M. B. Nairn, 
25,353. ra, H. 8. Woodyer, Manchester. 
25,854. InrLatine Pumps, W. Handley and H. Lowe, 
‘ham. 


25,855. Foot-rest and Stanp for Bicyciss, J. 8. Edge 
and J. Hall-Wright, Birmingham 

25,356. SypHons for FLUSHING WATER-CLOSETS, W. 
Ross, jun., Glasgow. 

25,857. Boarps for FLoors, J. 8. Dunn, Glasgow. 

25,358. CLOTHES-HOLDING Devices, J. H. Cowburne, 
Keighley. 

= ~~ Fue. Economisers, J. Willis, Sheffield. 

360. Sprinwinc Frame Fryers, F. W. Haworth and 

eo and Bullough, Ltd, Acerin; 

25,861. Cotp CHAMBER and REFRIGERATING MAcHINEs, 
8. D. Egen, Manchester. 

25,362. Wises Bourrers, EZ. A. Porter and H. Kerrill, 
jun., Dublin. 

25,363. Pumps, T.’Eddleston and J. J. . Winterbottom, 
Blackburn. 


25,364. Swrrcnes, V. G. Lironi, Sheffield. 

25,865. Sewina Mecuanism for Boors, H. G. Farr, 
London. 

25,366. Fountain Pen, - * Waterman, London. 

25, yaw gaa Brake, W. L. Garrett, New Brompton, 

25,368. et W. H. Beeby and G. W. Parrett, Lough- 


25,369. ELecrro-macnetic Circuir Breakers, W. G. 
Heys.—(D. C. Spruance and M. Waddell, United 


tes. 

25,370. CompounD Tire Remover, H. Beach, 
London. 

25,371. Cycte Drivine, A. G. and E. Robinson, New- 
castle-on-Tyne. 

25,872. Drivine Gear for VeLocipgpes, W. M. Walters, 
Liverpool. 

95,378. Macuine for Maxine Bricks, J. P. Guy, 
Burslem. 

'e-= Licutinc Gas, C. T. Lynd and B. M. Miller, 

Ww. 
25,875. Printine Copies from a Srencit Suesrt, L. I. 
» Ww. 

25,376. Hoistinc Apparatus, J. Liddle.—( W. H. Thomp- 
son, United 

ay Wuetts, C. Gentle and R. A. Anderson, 


25,878. BEDSTEADS, J. P. McPhun, Glasgow 
go Devices for AnsornBInG Heat, G. A. Nussbaum, 
mdaon. 


25,880. Dress F 


‘ASTENERS, G. E. py oR ne 
25,381. Pocket Kyire and Tire Lever, C. Richardson, 
7 efiela, 


25,882. AvToMATIC FLUsHING WaTER-cLOsETs, J. Shaw, 


illington-on-Tyne. 
25,383. GuLLy Traps, J. Shaw, W: -on-Tyne. 
25,384. TzeTH Sockets for Horse Rakes, J. McLaren, 
Stenhousemutr, Stirlingshire. 
25,885. Fastener for Winpows, &c., M. Weir, Miln- 
gavie, Dum! 
25,386. CHEMICAL-ELECTRIO Generators, H. K. Hess, 


— Coat Rakes, T. Thompson and J. Allinson, 

mdon. 

25,388. ELecrric Heatina Apparatus, L. Parvillée, 
on. 

25, eA egy Macurnes, J. R. Bell and W. Woods, 


25,390. Music Sueets, W. J. Sharples, London. 
25,391. Rounpazovts, J. Robinson, London. 


25,802. Srowine Cyrcies in Raitway Vans, P. J. Knight, 
on. 

25,898, Burner for Orr Lamps, C. Throckmorton, Bir- 

25,894. Compositions of RoLter Coverras, A. Bennie, 
London. 


25,895, BEER ooony b Pumps, T. Heath, London. 
25,896. Preumatic Ti res, W. E . Kersiake and B. 8. 
Hitehcock, Liverpool 
= —e RES, W. S. Mappin, Twickenham, 
esex. 
25,898. Name Puates and Lapex Cases for Cyoxists, 


, London. 
25 800. Bi “RIFLE Cups, J. 'T. Hutton and A. W. Gamage, 
md: 

25,400. Beramarora Orgs, E. Motz and H. F. Welch, 
London. 

25,401. Locomotive Toy, R. Haddan.—(D. P. Clark and 
7. D. Boyer, United States.) 

25,402. BLast Heatina Cuampers for Forors, J. Klimek, 


25,403. CURRENT Co.i.ectors for E.ecrric Raitways, 
A. aa Boult.—-(F. A. and D. M. Anderson, United 


25404." Ho ey C. V. T. Pollcck and J. W. 

onarch, 

24,405. ae Faavp a the Conrents 
of Grass Borrizs, E m, London. 

—— Props, ‘Ken, i and E. Thompson, 


25,407. InvistBLe Harr Fastener, E. Gérard, London. 
25,408 . Hanpie-Bars, C. L. Tweedale and J. R. Han- 


, London. 

25,409. Mupauarp for CyciEes and Venicies, O. Lelm, 
on. 

25,410. Boxes, &c., E. D. Bean and E. P. White, 


25,411. Burners, H. F. Smith, London. 

25,412. EvecraicaL Resistances, T. E. Gambrell and 
A. F. Harris, London. 

25,418. Gunpowper, J. C, Chapman.—{C. W. Volney, 
United States.) 

25,414. Grinpine Mixis, J. Sleeman and 8. White, 


on. 

25,415. Gotr Capprgand Carriacz, E. E. B. Boehmer, 
mdon. 

25 416. Foo SiaNaLtine Apparatos, R. B. Morriscn, 


ndon. 
25,417. SHeet-FEEDING MecuanismM, H. E. Newton.—(2. 
Hoe, United States.) 
25,418. Roastine Corrze, J. R. Okell and O. J. Petersen, 
London. 
25,419. Haxpies and their Spinp.es, W. C. Scadding, 
ucaster, 
25, po gaa Fipaous Materiats, F. Lamplough, 
mdon. 


25 421. Cenrrirocat. Governors, W. Proel London. 
25,422. Tings, A. I. Grabham and G. G. B. Duff, 
London. 


25,428. Brcycues, J. de Mezi, London. 

25,424. Wherts for Vecocirepes, G. W. Marble, 
London. 

25,425. CHANGE - DgeLivery Apparatus, F. Purvis, 
London. 


mdon. 
25,426. Hawpies and Grips for Venictes, W. P. 
hom —(L. M. Miller and J. H. Lumis, United 


States. 

25,427. Renovatixa Srraw Hate, S M. Angel, 
London. 

25 _ Kxrension Lappers, 8. T. Waggoner, Liver- 


pool, 

25,429. Baskets, J. Johnson, Birmingham. 

25 430. Bosnoy Racks of Macuings, UG. Williams, Bir- 
mingham. 

TransPorTinG Sips by Raitway, A. B. 
Anderson, London. 

25,432. Brsprve Books, C. Chivers, London. 

25,433. Opstarnrna CoLtourgp Prints from Puoro- 

Holt, London. 

25,484. TrRottgey Wire Hanoers, P. Dawson, London. 

25,435. Stgam Enorves, W. H. Scott, London. 

a Device for Instruction, &c., of CaLpREN, J. 

on. 


GRapus, W. J. 


ctor, ‘ 

25,437. Ivrensiryinc TeLEPHonic Reprepuction, G. 
vcobn, London. 

25.488. Rounpapouts, W. Creasy, London. 

25,489. Bevet Gavors, L. Manning, London. 

25,440. Exercising Apparatus, G. 8. — +4. XN. 
mM t, West Indies.) 

1 LECTRIC ACCUMULATORS, H. H. Lake.—(@. De 


, France 
25,442. ‘Homme Pianorortss, A. R. Spoerl and W. L. 


25,448. Sappies, A. Scott, London. 

25,444. Breecu-Loapine OrpNance, E. Donn, London. 

25,445. TgacHinc Persons to Ripe Bicycwss, T. 
Millard, London. 

25,446. ELecrricaLty ConTROLLING Enoines, W. H. 
Hartfield, London. 

fe. Mirix Cans, 8S. B., H., and J. Bamford, 


25,448. Crzanina Cuarr, 8. B. Bamford, and J. 
Battersby, London. 

25,449. PLoucH-sHAREs, J. Martin, London. 

25, 450. Coats, F. Lowy, London. 

25,451. Jan and Borrte Stoppers, E. J. Walker, 

25,452. Lockie Device, W. Simpson and A. H. Scott, 
London. 

25, —. Dynamo Execrrican Macuines, F. Caire, 


ion. 
25,454. Levet, J. P. Guidoux, London. 
— APppuiance for Propuctne Ataras, G. Palmer, 


25,456. InpicatInc Presence of Arr, 8. Delépine, 
London. 
25,457. ATTACHMENTS to Emery Wueets, D. B. Hyde, 
on. 
25,458. Cyciz Sranp, G. F. Barnes and J. A. Thomp- 
son, 
25,458. Puoto-TeLescorg, J. A. Corbitt, Bangor, Ire- 


25,460. Cotiars, T. Whiting, London. 
8rd November, 1897. 

25, ye Se Srorine Fitms, F. Liddell and A, M. Dillon, 
25,462. “Onamx Driving Gear, R. H. Lendrum, 
*Mnddershield. 

Sa and Canp.LesockeTs, W. J. Byrne, 

25,464. —— Frames, 8. I. Whitfield, Claverdon, 

25,465. PROOF Banp for Pyevmatic T1Rgs, 
B.S. M., 8. B., and D.8. Withers, London. 

ag 7 Doors, ’B. Draper, W., and T. D. Bayliff, 

vi 

25,467. tic Tires for Cycies, H. G. Dixon, 


Dundee. 
25,468. SLAG Woot, W. P. Ingham, Middlesbrough. 
25,469. Manuracturgine Roti Tosacco, J. McDonald, 


b 
i Steps for SprNnina Frames, R. Laughlin, 
25,471. Warrers’ Inpicators, .W. McGaith, Newcas- 
tle-on-Tyne. 
mee. Dosr Caps, A. Hollands and J. Stradling, 


ew 4 
25,473. Rim and Mortice Lock Consrrucrion, T. 
Saunders and T. Haddon, Willenhall, near Wolver- 


hampton. 
25,474. Tires, P. A. Craven, London. 
25,475. Sree, Ciasp Makino, H. Holt, Alfreton, Derby- 


shire. 
25,476. Gear Case, G. A. Binns, E. H. Hill, and M. 
E. Mohun, Sheffield. 
25, v3 ne BEETLES and Inszcts, E. W. Hart, 
m5, ars Venema Wuees, M. Thompson, Birming- 


25,479. Ging J. aaa A. McArthur, and A. Mac- 





clac! 
25,480. ELEcTRIO "ACCUMULATORS, A, Graemiger, Man- 





———s 


SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Garett, 


5 $18. APPARATUS FOR yon TEstINo River 
SAT Milsom, Paterson, NJ Filed March tee 


180% 
Cai m.—A device for temporarily closing a 
oe in combination, a removab! he Pipe end, 


roniating ‘k 
resisting ead | fitting the interior 





pressure. 
rior of the pipe, 
capable of detachatas 


Hercamcon g 
attachment to the end of the = bo and forming a seat 
































for the head under the action of internal pressure, and 


a washer of elastic material inte 


shoulder and 


the head and 


a, between the 





re of 


the head, to close water-tight the ‘uae or s 
between the head, shoulder, and pipe, as set forth. 
$64,908. Traction WHEL FoR HaRvestTers, (. M. 

Kilmon, Royal Ook, Md.—Filed October 8rd, 1896, 
Claim.—lIo a traction wheel, the combination cf the 
inner rim povided with a number of projections 


having 





[584.369] 


a tread surface, and a number of tread sections 


guleeels held between said pr jections and havirg 

tread face in the same plane of contour] es the 

mond surface of the projections, substantially as shown 
escribed. 


and descri 


584,533. Vatve Movement ror Pumps anp Meracp 
or Ciosinc Pump-vatves, C. C. Worthington, 
Irvington, N.Y.—Filed February 27th, 1891. 

Claim.—The valves of the pump reach their seats 
cnn with the completion of the stroke of 


pace plunger, the 


paps Pome 


closing movement 


of the valves 


while the plunger is still moving forward 


toa fluid pressure applied to the valves 





again: t and ia excess of the pas Sg ssure. Thus 


stamming of the valves a’ 


reboun 


ide § the plunger 


under force-main pressure are prevented. The inven- 
ae aepted © 8 Soskex ene ty spplyto ying to the 
valves of each pump cylinder pressure derived from the 


opposite pump cyi 


der. 


584, 00. | Granp Sranp, Pavition, &c., G. Kaufman 


Ww. F. Gronau, Allegheny, P. 


pain oy nae 


pai agua eter aes pe 
set forth. (2) Ina structure of 
th bination of 

mounted on said 


ports thereof, a roof sup’ 
and connections between 


Pa.— Filed January 


a base or sar yoy uprights 


by 


orm in rear of th 


main sup- 
said uprights, 


roof in rear of said up- 


rights and Bo base or Layer yon he substantially as set 


forth. (8) Ina 


taal 


ae 


herein, the 














{| | 


combination cf the main support, 2, a platform or 
stand suitably supported on said support, and a roof 


of the 


roof and the platform 


nts in rear of said 


ts, 6, substantially as set forth. 
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—— 
THE PREPARATION OF PARLIAMENTARY 
PLANS FOR RAILWAYS. 
By HaRNET?r JOHN FULLER, Civil Eagineer, 
(Concluded from page a ss 
ctions being now completed and ready to be 
ewan: we may ri our attention to the plan. 
a The « centre line” and “ limits of deviation ” being on, 
ively marked at various points with these 
and respectively , 
words, the mileage and furlong points must be checked. 
Each separate railway must have its commencement and 
termination marked upon the plan in the same way as upon 
the section, and must also bear its total length in miles, 
furlongs, and chains, as measured from one terminus. 
See that the mileage runs in the same direction, for plan 
and section. Every house or offices, garden or orchard, 
included in the final limits, must have an enlarged plan; 
and while some engineers put all the enlargements upon 
a separate sheet, others dot out a line from the point on 
the plan to its special enlargement, which is placed on 
the same sheet, this latter plan being perhaps the 
cheaper, and certainly facilitating reference. If the 
former be adopted, each such house, &c., must bear a 
note: “See enlargement, No. —.” 

The plans must then be most carefully gone over, to 
see that every field, road, or enclosure has a reference 
number attached to it, and that there are no two such 
numbers the same in any one townland or other division 
of the country. They must then be checked through 
with the reference itself, proceeding as follows:—One 
person, having the reference scroll, reads out the names 
of the parish, townland, and county, then each reference 
number in succession, adding to each its description: as 
“ (1) Field; (2) house, yard, and offices,” and so on; 
while the other sees that each number is not only on the 
plan, but that it is upon its correct description of pro- 
perty, ticking each as he finds it right. This portion of 
the work needs the greatest care, and should be done at 
least twice by two different sets of people. The reference 
is a most fruitful source of allegations, and only the most 
scrupulous attention will prevent mistakes creeping in or 
remaining undiscovered. Some may think the author 
lays too much stress upon the incessant checking of all 
work ; but it is better in every be to get the corrections 
done before the plans are traced and lithographed, as 
they cost — at this stage, while they are difficult, 
annoying to both the engineer and the lithographer, and 
very expensive at a later one. Experientia docet. 

Note that the point or points to which the levels are 
referred be marked and described, that all road or river 
diversions are shown in dotted lines, and that the radius 
of every curve up to and including one mile is marked in 
furlongs and chains, a note of the number of inches 
radius of the curve used being also made beside it, and the 
tangent points marked by a pencil stroke. Every road 
deviation must be fully shown on the plan, marking its 
course in dotted lines, with distinguishing letters, which 
must be the same as those employed upon its section, at 
its commencement and termination, or at the end of each 
branch, should it be intended to carry two roads under or 
over the line by one bridge. 

When everything is complete and correct, the maps, 
if to the 6in. scale as is usual, should be divided into 
lengths of four miles by short lines called “ cut-lines.” 
These are usually marked in small neat dots, and are put 
on in such a way that the adjoining lengths of plan, if cut 
from the sheet along these lines, and placed together as 
indicated by them, would form one continuous strip, on 
which the centre line and detail would be found in their 
proper relative positions. They may, or may not, be 
distinguished by the words ‘cut line” in small print 
along them. The reason that they are placed at four- 
mile intervals upon the plan is because on this scale four 
miles, or 24in., will fit neatly upon the ordinary size of 
lithographic stone, although larger sizes are of course 
sometimes employed for special purposes. 

When everything has been thoroughly checked over, 
reference numbers, references to enlargements, limits of 
deviation, centre line distances and furlong points, road 
deviations, and every necessary radius of curve marked 
on, the plan may be traced for lithographing. 

Having studied by the amount of curvature, &c., in the 
centre line, how many lengths of four miles each can be 
got upon each sheet—two to three being the usual 
number—the tracing paper should be cut into rectangles 
of an uniform size, and each length traced in turn, 
arranging the second length “ eyeably,” as engineers 
say, under the first. The centre line should be put in 
first with a fairly strong line, and here will be found the 
advantage of having the radius of the curve originally 
employed on the plan noted thereon. Instead of trying 
half-a-dozen curves, the one wanted is fi at the 
place where it is to be used, and “ trifles” of this kind 
go along way towards accuracy and despatch. 

After the centre line come the limits of deviation, and 
then the detail of fences, houses, parish or townland 
boundaries, &c. As each length is traced, the names of 
agers townlands, extra parochial places, &c., should 
e printed in their respective places ; the words ‘‘ Centre 
Line of Railway, No. —" should be written along the 
centre line, and “ Limit of Deviation” upon the upper 
and lower limit of the length. 

Enlargements should be traced on in convenient 
places, with arrows dotted to their positions on the 
small scale plan, or if they are placed upon a separate 
sheet, each place of which an enlarged plan is given 
should have the words ‘‘ See Enlargement, No.—.” This 
done, the reference numbers of the fields and enclosures 
should be put on, running over the boundaries of each 
such enclosure which bears a number to see that they are 

correct and completed; as, where fences do not join 
properly, the lithographer will leave a gap, which results 
in getting two numbers on what appears as one field on 
plan, and this means hand corrections if discovered, or 
allegations from opponents if let slip. 

When a sheet is filled, the word “ Plans” should .be 
placed at the head, and in the right-hand upper corner in 








small neat printing the title of the railway, the number of 


the railway should there be several, and the number of the 
sheet itself. The name of the county in which the works 
are situated should then be placed in such a position as 
to embrace the contents of the sheet. 

On the first sheet of the plan must be given the scales 
employed. These are camage four in number, being the 
horizontal scale for plan and section, vertical scale for 
section, horizontal scale for enlargements and cross 
sections, and vertical scale for cross sections. They 
should be very accurately drawn and figured, and care 
must be taken to show furlongs and mile lengths which 
agree with those on the tracings. Subsequent sheets 
should bear a footnote, ‘ For Scales, see Sheet No. 1,” 
and each sheet should show a north point, though if 
<r are given this is really necessary only on the 

rst. 

All descriptions of commencements or terminations of 
railways, and of junctions with existing lines or new 
branches, should written on, total lengths marked, 
plan of any existing railway with which a junction is 
made shown, and the sheets finally checked thoroughly 
over with the plan, before sending away for printing. 

When the first proofs arrive from the lithographers, 
they should be taken in hand by the people who 
made the tracings from which they have been put on the 
stone. 

Each sheet should be gone over as if the checker were 
an opponent seeking to find some point of non-com- 
pliance with Standing Orders, as well as any deviation 
from the tracing supplied. There will inevitably be such 
deviations or errors, and this is the time to find them. As 
a guide to their detection, the following list of points to 
notice may be useful :— 

Name of county. Title of railway in upper right-hand 
corner; numberof sheet; north point; scales; centre line 
accurately on, and marked in words; limits of deviation 
ditto ; reference to every enlargement ; number on every 
enclosure ; parish, &c., boundaries and names; radius of 
every curve requiring it figured; cut lines; count of 
mileage ; road diversions with their lettering; marking 
of point to which the levels are referred, and its descrip- 
tion; commencement and termination of railway marked, 
and its length checked with that marked both on plan and 
section ; fences properly closed; no two numbers on the 
same enclosure; the word “ Plans” atthe head of the sheet; 
junctions with any other lines marked; links connecting 
any two details needing it inserted, as linking a passage 
to the field traversed by it. 

Number of sheet; title of railway; heading “ Sections ;” 
note re scales; commencement and termination; total 
length; description of height above or depth below point 
referred to on plan, of datum line; mileage and furlong 
points; height of every ordinate; inclination of every 
gradient; position of each road, with height or depth 
of its surface above or below rails; depths of cuttings 
and embankments; height and span of over bridges; 
tunnels in dotted line, with depths of cutting at each end ; 
viaducts of more than three arches; note of each road, 
river, caval, or railway, at the point where it occurs, and 
description of the manner in which it is dealt with, 
with height and span of arch, and reference to cor- 
responding cross-section No. — 

ach consecutively numbered ; level of rails marked 
on; pe where railway crosses marked; inclina- 
tion of alterations, if any, figured on; also, in such case, 
the greatest inclination before altering ; distance of sur- 
face from rails to correspond with that figured on main 
section; every branch road shown in its proper place 
and direction. 

Mark every correction plainly in red, write on the sheet 
the day and hour of its receipt from and return to the 
printers, and send away for revision, keeping a similarly 
corrected sheet for comparison with the second proofs. 

It is directed by the Standing Orders of the House of 
Commons that a ‘Book of Reference” shall accompany 
pe set of railway plans; and although the preparation 
of this book is, strictly speaking, the province of the 
solicitors to the Bill, it is so frequently undertaken by 
the engineer that the author has thought it advisable to 
include some description of the work. 

First then, and forming the basis of the Standing Order, 
is the rule that the Book of Reference must contain the 
names of the owners, or the —— owners, of the 
lessees or reputed lessees, and of the occupiers of all 
lands and houses within the limits of deviation shown 
upon the plans, and must further describe all such lands 
and houses. If the work be undertaken by the solicitor’s 
staff, the duty of the engineer is merely to supply the 
former with a 6in. map of the country, on which are laid 
down the limits of deviation finally adopted, and possibly 
to send one of his staff to assist in os the various 
lands. The subsequent procedure to be followed is the 
same, by whichever side it is undertaken. 

In the author's experience, it was usually an easy 
matter to obtain the help of some local occupier, to 
accompany the referencing party. over the district in 
which he was immediately interested, and the informa- 
tion thus gained proved generally reliable. But cases 
are not A anrrel where opponents of a projected line 
have suggested to residents that information need not 
be accurate—one prefers not to particularise further— 
with the result that a chance question to the agent for 
the property disclosed the fact that some seventy names 
were incorrectly given as lessees and owners. is in- 
cident is merely mentioned to show the advisability of 
not accepting every statement made without some check, 
which can often be given by adjoining tenants at the 
expense of a little extra walking. 

o resume: the engineer who is to take reference 
first inserts upon the corrected map a separate number 
upon every field, road, enclosure, and house—in short, 
upon everything shown upon his map and covered by 
the limits of deviation; these numbers should be con- 
secutive throughout any parochial or other subdivision 
of the country. He should be provided with blank 
sheets of a convenient size, properly ruled, upon which 








he may fill in to correspond with the map the several 
numbers shown thereon, adding to each its apparent 
description, as “ field,’’ or ‘‘ house,” and leaving b! the 
spaces provided for names of owners, lessees and 
occupiers. As a notice has to be sent to every such 
person whose property is affected, the sheef should 
contain room for their addresses. 

With the maps and sheets, the referencer then pro- 
ceeds to his starting point, and fills in the names given 
him, noting in passing that he has correctly described 
each feature; many apparent fields may be gardens or 
orchards, and although these should have been noted 
by the party making the enlargements, cases have 
occurred where changes have been made since their visit. 
The author remembers still—in the North of Ireland—a 
field through which a line was laid out, and which at 
the time of running the section was a barren patch of 
bog, interspersed with rocks; when it came to be 
referenced the occupier had erected a shed, and was 
planting a potato garden, upon what he now perceived 
to be the most valuable part of his holding. 

It should be noted that where one line forms a junc- 
tion with another, and where, consequently, the limits 
of deviation of the one overlap or partly include those of 
the other, the numbers shown upon the respective plans 
should be different, although upon what are really the 
same enclosures or lands. Where roads or rivers form 
the boundary between two parishes or townlands, the 
half situated in each must bear a separate number, which 
in one case is the last of the old series, and in the other 
the first of a new one. Care must be taken, as pointed 
out before, that no two enclosures bear the same number 
in any one subdivision ; and, again, that no one enclo- 
sure bears more than one reference number, all secondary 
details, such as cart tracks or footways across a field, 
being linked in, and included in the description of the 


property. : 

When the reference is complete the sheets should be 
arranged for each railway, the parishes following each 
other in the order in which they are met with upon the 

lans ; and a duplicate showing the addresses should be 
lees. Every sheet in the printed book should bear the 
name of the whole projected line, with a sub-title showing 
to which particular railway it refers, and the numbering 
of the pages should start afresh with each separate rail- 
way. A thorough checking of the printer’s proofs with 
the originals completes the reference, which, although 
comprised in so brief a description, is a very laborious 
and troublesome piece of work. It may be useful to 
point out that the agents of the estates traversed usually 
possess the 6in. maps, properly brought up to date; and 
when this is so, and when the agent is accessible, an 
enormous amount of work can be saved, as, of course, 
the information so gained as to occupiers, lessees, and 
owners, is correct. 

At any rate, the source is accepted as presumably 
reliable; and the terms of the Standing Order, which calls 
for owners, or reputed owners, only make it necessary to 
show, in case of mistakes being alleged by opponents, 
that all reasonable care and diligence were used to ascer- 
tain the truth. 

As to the notices required to be served, their nature is 
clearly laid down by Standing Orders, with which the 
engineer should be thoroughly familiar. The details 
they contain are, of course, supplied from the Book of 
Reference. 

To prepare thé estimate is a matter requiring great care, 
and a considerable facility in the use of figures; and 
as it forms the basis of the capital of the company should 
the Bill become an Act, it is obvious that it should be 
properly got out. 

We will commence with the item which forms usually 
the heaviest part of the work, namely, the earthworks. 

Taking the graded section, a fine red line should be 
drawn at a depth of 2ft. on the scale employed, under, 
and of course parallel with, the gradient lines, the latter 
indicating the surface of the rails, and the 2ft. giving the 
formation level, which is naturally that to which the 
banks and cuttings are worked. This done, each cutting 
should be coloured lightly in crimson lake, and each bank 
in burnt sienna, though any other colours may, naturally, 
be employed. All these should then be numbered con- 
secutively for each railway, as Cutting No.1, Bank No. 1, 
and so on to the last of each. 

The work of taking out the quantities is best done by 
two men, one of whom is provided with a 6in. scale 
divided for feet, and a small scale the same as the 
vertical one employed, with which to read the heights, 
and an earthwork table suitable for the slopes to be 
employed, which are commonly 14 to 1 for clay or soft 
soil, and } or } to 1 for rock. The other engineer is pro- 
vided with a number of sheets ruled vertically for the 
following headings, which proceed from left to right: 
Cutting No.:—Length; height at one end; height at the 
other; Tabular No.: Cubic yards; earth; rock; total 
earth; total rock. 

The formation line is now divided into lengths, prefer 
ably containing as large as possible a multiple of even 
hundreds of feet, in order to simplify multiplication, and 
showing a fairly regular average height or depth of 
section. The heights or depths at each end of every 
such length being found, the three dimensions are 
entered as called out under their respective headings, 
and a note entered as to whether the cutting is 
in clay or rock. When the whole series of lengths and 
heights for the earthworks of one railway have been laid 
down, one man takes the sheet of tabular numbers, and, 
as the other calls out the heights in feet, two and six, six 
and eleven, &c., as the case may be, he reads out from the 
table the number corresponding to such pair of heights, 
which number is entered in the proper column by the 
second. When each cutting or bank is thus completed, 
the multiplication of each tabular number by the length 
for which it applies gives the number of cube yards in 
such lengths of the work. The totals, when checked 


over, are then brought out as earth or rock for each 
separate cutting, an 
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carried into the form of liamentary estimate, as laid 
down by the Standing Orders. The total embankments 
are then also filled up. 

In the case of roads, the work will obviously be in 
cutting or embankment according as they are passed 
under or over the railway by being lowered orraised. To 
the cost of each road must be added that of the new 
metalling and fencing required. The quantities of cube 
yards in cutting are éntered as a separate item in the 

’ estimate, but those in the raised approaches are lumped 
with the rest of the embankments. Should the whole 
total of cutting not equal that required for the banks, an 
addition must be made for the deficiency, which is to be 
got from side cutting. If the reverse be the case, a little 
extra land will be required on which to send the excess to 
spoil. In a careful estimate, regard should be had to the 
length over which it will pay to lead stuff from a cutting 
te form an embankment. In construction, a contractor 
will often prefer sending half a cutting to spoil and 
getting his next bank from side cutting, to leading the 
stuff any considerable distance; for the essence of all 
estimates reduces itself to the question, How much of 
this class of work, as compared with that, can be got 
out of men and machinery per day for the same amount 
of money ? 

When the earthwork is completed, the cost of all public 
road bridges, accommodation bridges and works, viaducts, 
culverts and drains, road and level crossings, metalling, 
and gatekeepers’ houses, must be got out. These costs 
depend entirely upon the character of the country and 
the number of the works ; sometimes very few ws are 
met with, and the drainage is simple; or large expensive 
culverts and cross drains may be required. The infor- 
mation as to the size of the culvert needed to carry each 
stream, which was alluded to earlier, will here be found 
useful, and prevent the empirical item, so often seen, of 
so much per mile for these works. It may be useful to 
remember that for every 10ft. in width, the approaches 
of a road will require about 1°7 cubic yards of metalling 
to the yard forward, when spread 6in. deep. 

Next comes the estimated cost of the whole of the per- 
manent way in the line proper, to which is afterwards 
added the cost of the sidings and junctions. 

The component items are—sleepers, chairs, spikes, 
rails, keys, fish-plates, fish-bolts and nuts, and ballasting 
and boxing, to which an addition must be made for laying 
way, and for freight and distribution of materials. As 
sufficiently approximate figures, the number of sleepers 
per mile of double road may be taken at 4000; weight of 
chairs, 152 tons; of spikes, 9 tons; of fish-plates, 
14 tons; and of fish-bolts and nuts, 4tons. An easily 
remembered rule for the number of tons of rails required 
per mile of double track is to multiply the weight of 
the rail per yard in pounds by = or 3}; this is a very 
close approximation to accuracy, and is, if anything, a 
trifle high, and therefore on the safe side. 

_ As for ballasting and boxing, that ‘is usually taken at 
2ft. in depth, so that twice the width of ballast divided by 
nine will give the number of cubic yards required to the 
forward; the author’s rough rule was that four 

undred times the width of the ballast in feet equalled 
the number of cubic yards per mile. 

Little can be said ut fencing, drainage, and accom- 
modation works, as these items depend so much upon 
the types adopted, and the character of the country 
traversed, that no rules can be given. Where stone is 
abundant, much of the fencing may be dry wall work; 
other places may demand quicks, or post and wire 
fences. The accommodation works comprise means of 
access to farms or houses, farm level crossings and field 
oe. and cattle-passes between fields separated by the 
works. 

The quantity of land required depends upon whether 
the line be single or double—though in the former case 
the custom is usually to purchase sufficient land and 
make the bridges sufficiently wide for future doubling. 
The other factor is, of course, the depth or height of 
cuttings or embankments, with the corresponding extra 
surface widths required at such places. It may be 
useful to hint here that it is severance which runs up 
the price of land, and that by careful shifting, a line may 
generally be laid out to reduce this by following approxi- 
mately the lines of existing fences. The author does not 
wish to convey that a traverse should slavishly follow 
such lines; merely that money can frequently be saved 
by slight changes of the alignment in that direction. 








RUSSIA AND THE TURKISH FLEET, 





Tr is easy to recognise the foresight which induces the 
military authorities of the Muscovite Empire to protest 
against the reorganisation of the Ottoman Navy. We 
have often wondered at the patience exhibited by the 

ussian Government, in permitting hosts of German engi- 
heer officers and German contractors to employ their time 
and energy in constructing works and mounting batteries 
upon the shores of the Bosphorus, which were obviously 
erected with a view of staying the advance of the Russian 
Black Sea squadron. It was rumoured, we are aware, 
that the alteration and development of those works, as 
proposed by General Brialmont, the famous Belgian 
engineer, in 1892, was forbidden by Russia. But this 
rumour we believe to have been a mistake. We ourselves 
had the opportunity of conversing with General Brialmont 
when he was at Constantinople, after his inspection of 
the defences of the Straits, and the matter was thoroughly 
thrashed out in the course of an interview. No objection 
—so far as he knew—existed on the part of Russia, the 
whole difficulty was one of finance. Moreover at that 
very time large bodies of workmen and artificers were 
actively employed under the instruction of German 
experts at Buyuk Liman on the European shore of the 
Bosphorus, and opposite to Chanak on the Dardanelles, 
and it is unreasonable to suppose that this was being 
carried on in the face of Russian opposition. 


pone have been aroused at last. A glance at 
the accompanying sketch map will show the position in 
a moment. Already the straits of Constantinople are 
practically a sealed book; and the gauntlet of all the forts 
and batteries lying between the Golden Horn and the 
mouth of the Black Sea could only be run by a most 
determined enemy; one who was prepared to lose half of 
his vessels during the progress of the undertaking. 
The large black spots which appear in our map denote 
modern positions of great strength, some of them 
with very high gun command, notably those at 
or beyond Buyuk Liman, near the old castle on the 
heights of Anatoli Hissar, and above Therapia, It will 
be observed—a scale being given—that the channel 
narrows in several places to a width of much less than a 
mile; so that not only would hostile vessels be within 
the range of the medium-sized guns in the forts denoted, 
but a large number of other positions at Buyukdere, 
Karibjeh, and on the Asiatic side, which are similarly 
armed, command the opposite bank, and, necessarily, the 
waterway, independently of the heavy ordnance. This 
latter feature ranges right up and down the Bosphorus. 
The batteries near Anatoli, Karak, and beyond Buyuk 
Liman, are of most formidable character, mounting as 
they do a large proportion of 35-centimetre Krupp 
breech-loading guns. e principal part of the new forts 
and batteries is on the Asiatic side; it comprises the 
forts of Anatoli-Ferner, Joucha, and Fill-Bournou. In 
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these, besides the very heavy une enumerated, may be 
found 1lin, and 10in. Krupp breech-loaders as an | as 
smaller weapons. More than large guns are mounted 


on the Asiatic shore. Above Rumeli Hissar, on the 
European side, there is also a powerfully armed fort or 
redoubt, in addition to that which may be seen crowning 
the heights behind Therapia, and the new battery just 
completed beyond Buyuk Liman. i 
portant of these forts, batteries, and positions, are 
associated with observing stations, which are in tele- 
ogre communication with the various groups of guns. 

e two weak points in many of the positions are the 
exposed condition of the guns, and the want of shelter for 
the gun detachments, from the ents of rock which 
would be rained down from the heights behind when 
struck by the enemy’s projectiles. 
Nevertheless, the Bosphorus is a passage easily de- 
fended and very powerfully armed, and he would be a 
bold admiral who should endeavour to negotiate its 
difficulties in the face of a resolute enemy. But these 
difficulties would clearly be very much emphasised if the 
Sea of Marmora was in the possession of a powerful 
fleet. It might be worth while to risk the loss of several 
ships between the Black Sea and Scutari if the Sea of 
Marmora was available as a haven of rest afterwards, 
more especially as the Princes Islands therein afford 
excellent anchorage for a fleet; but if the crippled in- 
vading squadron had to meet afresh and capable naval 
force on emerging from the Straits, its chance of coming 
well out of the encounter would be small indeed. More- 
over, it must be remembered that Germany is the very 
Power that Russia is anxious to annoy, as it is German 
officers who have taught the Turkish soldiers how to 
a and German engineers and artillery officers who 
planned the new works on the Bosphorus. Hence Russia 
is determined that no German syndicate shall reconstruct 
the Ottoman navy. 








DeaTH OF Sir Henry DovuLtTon.—We announce with regret the 
death at Queen’s rey yg on Wednesday night of Sir H. 
Doulton, the developer of the celebrated Lambeth Potteries. He 
was born in 1820. His father, John Doulton, was a potter. As 
far back as 1846, Henry Doulton began the manufacture of 
sanitary pipes. He has done much for the eer and the 
architect, and the history of his life as a patron of art 
has yet to be written. Sir Henry was a member of the 
Cordwainers’ and Tarners’ Companies, and an Associate of the 
Institute of Civil Engineers, He was vice- ent of the Societ; 
of Arts, and was awarded the Albert Medal of that Society in 1 

in recognition of the impulse given by him to the production of 
artistic pottery in this country. He was a Chevalier of the Legion 
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THE CYCLES OF GAS AND OIL ENGINES 
By Mr. James D, Roots, ; 
No, XI, 


Aut the types and cycles hitherto considere 
plosive engines, ¢.¢., tion of the whole wor 


d Were ex. 


in the combustion chamber or clearance space of 
engine ‘is effected at once, and in such a fraction t 
a second as to be relatively almost instantan * 


although extreme dilution of the fuel by either 
or air will render ignition slower. In this class, ho 
ever, the working charge is ignited as it beging to a 
the combustion chamber or clearance space, and the 
combustion flame goes on during the whole time of 
delivery of and from the port of admission of th 
mixture. ¥ 
The Brayton petroleum engine, one of the 
best known engines of this class and ty 
as the first respresentative of the class. The patent wag 
taken out in this country February 10th, 1872, No, 439 
Gas Engines, by Brayton of Boston, Massachusetts, U.g,' 
Fig. 89 is a vertical section of the Brayton engine from 
the patent. A is the working cylinder provided with 
water - jacket — not shown—B is the working piston 
connected by the rod C to the pump piston iF E ig 
the pump cylinder; F is the pump admission valye 
and G the delivery valve. H is the inlet pipe for air 
and I the supply pipe for gas or petroleum vapour from 
a carburetter, both of which are fitted to the mixing 
chamber J ; K is the receiver or pressure chamber into 
which the fuel and air are pumped and retained under 
pressure; L is the screw valve which controls the 
admission of the mixture to the cylinder; M is the 
burner placed at the bottom of the working cylinder, it 
consists of a number of layers of wire gauze; N is q 
second valve controlling the admission of the mixture 
operated by the cam O, and returned by a spring. The 
cam O, by means of the lever O,, opens the valve N 
during the working stroke of the engine. P is the com. 
bustion chamber ; is a mass of non-conductive 
material * (the specification says soapstone) to protect 
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the piston from the high temperature of the combustion 
aped channel” cut into the valve 
seating of the valve N to form a bye-pass for the mixture, 
to maintain an ignition flame at the burner M during the 
non-working or exhausting strokes; 8 is the crank shaft, 
the crank and connecting-rod are not shown. The 
exhaust valve does not show on this section, but it is 
opened by a cam on the crank shaft in the usual manner. 
Either gas or the vapour of petroleum spirit may be used 
as fuel, and the inlet pipes are fitted with screw valves to 
adjust the re ive ny of fuel and air that may 
be required. petroleum be used the petroleum spirit 
naphtha is dropped upon a sponge through which air is 
drawn by the pump to vaporise it. Of pe Pi gas it is 
stated that one part to twelve of air forms the best pro- 
portion for complete combustion. 

The gauze M serves the double purpose of a burner 
and to prevent the flame passing back to the receiver K. 
To start the engine, the fly-wheel is turned by hand and 
the pump piston D draws in its mixture of gas or 
hb. ste vapour and air through the chamber J and 
the valve F into the cylinder E. The return or upward 
stroke compresses it through the delivery valve G into 
the receiver K, to a pressure—a gauge is fitted to the 
receiver—of at least 60 lb. to the square inch. The screw 
valve L is opened by hand, the mixture flows through 
the bye-pass channel R to the gauze diap burner 
M, and a light is applied to it through the exhaust port. 
The working piston is placed in its lowest position, the 
valve N is opened oy Se cam O and lever 0O,, and the 
mixture for the working stroke flows through to the gauze 
burner, where it is ignited by the flame, and expanding in 
burni drives the age upward. The mixture 
continues to flow through and burn at the burner through 
the greater part of the stroke. On the return or down- 
stroke commencing, the valve N is already closed, the 
exhaust valve is opened, and the products of combustion 
are expelled by the piston from the cylinder. At the next 
upward stroke the cycle recommences. Although 
Brayton does not specify a cut off period in the original 
patent, in most other specifications of engines 7 this 
cycle it was usual to cut off the charge at about half the 
stroke, and Brayton subsequently did so in the engice 











However this may be, it is quite clear that Muscovite 
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exhibited in this country, which engine was also other- 
: ified. 

> pistons of the per and working cylinder were 
Jaced above and attac. ed to opposite ends of a rocking 

any but this mechanical re-arrangement did not affect 


gg is a diagram showing the Brayton cycle of 
operations. Fig. 41 is the working cylinder and pump 
indicator diagrams taken from a Brayton engine made in 
this country by Messrs. Simon, of Nottingham. This 
firm ultimately made this Brayton engine to run wi 
instead of petroleum spirit, and attached a small 
orto to the cover of the working cylinder. The exhaust 
roducts passed through a coil in the boiler and raised 
ee which was used in the working cylinder. Any 
benefit obtained by the steam pressure would be more 
than counterbalanced by the cooling of the flame by the 
steam, and the consequent incomplete combustion. 

In many specifications describing this class and type a 
regenerator is proposed to be used. In Siemens’ patents 
for continuous-combustion engines a regenerator is 
usually described. With regard to the value of the 
regenerator, theoretically there ought to be a consider- 
able benefit from its use, and one would certainly expect 
a well-arranged regenerator, that without throttling saved 
heat, would effect some economy of fuel ; but it is signifi- 
cant that the only one of these engines—the Brayton— 
which had any commercial success was constructed 
without one, and it is doubtful whether any benefit will 
be found in practice from the use of one. 

Great things have been expected of continuous-com- 
bustion engines, owing to their theoretical perfection of 








Inner circle shows Pump Cycle Outer circle 
working Cylinder 


cycle, but I do not think it is possible to make an engine 
of this class that will excel in eral convenience and 
reliability some of the types of engines of Class 2—a good 
compound, for instance—or even in economy if the only 
actual and commercial test be applied, that of continuous 
daily and all-day work. 

It is upon this system that the Diesel engine, which has 
recently been described and illustrated in these pages, 
is constructed. The Diesel engine, patent a.p. 1892 in 
this country, has been described by the inventor as 
‘novel in principle.” On reference to the table, Class 3, 
Type 10, it will found that there are a considerable 
number working upon the same principle, namely, con- 
tinuous combustion, and the inventor possibly made this 
claim in ignorance of the literature of the subject. Re- 
garding it from the academic and not from the patentable 
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Pump Diagram : 
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point of view, for the latter does not lie within my pro- 
vince here, there is inly nothing new in the engine 
beyond the very high compression employed, and this is 
decidedly original. As far as I am aware, no English 
engineer bhak cnthicaplabed the use of so high a com- 
pression. But such a high compression will necessarily 
have certain disadvantages to possibly compensate for 
the advantages. Durability must be taken into considera- 
tion as well as economy. Nor for the relative sizes of 
cylindrus or cubic capacity of piston sweep of two engines, 
the Diesel and an ordinarily constructed Otto, with an 
ordinary compression of, say, 751b, would a Diesel engine 
be any more powe It is only the exceedingly high 
compression that would render an engine of Class 3 a 
competitor with Class 2. 

The engine described in the patent specification of 
Williams and Baron No. 2 of 1879, has been selected as 
the second representative of this class. Fig. 42 is a 
section through the cylinder and fuel ag of this 
engine. A is the reservoir or chamber into which air is 
compressed and stored under pressure, D is the water- 
jacketed cylinder, B is the piston having the trunk 
extension E of less diameter, within which is attached 
the connecting-rod. Surrounding the trunk E is the 
annular space F, into which, by the movement of the 
piston B in the cylinder, air is drawn by the up-stroke 
and delivered by the down-stroke to the pressure chamber 
or reservoir A. GG are the valves by which the air is 
drawn into the space F, and H H are the air-delivery 
valves to the chamber A. I is the pipe which conveys 
the air under pressure to the other end of the cylinder 
through the valve J;, and the perforations 8 8 in the 


grating J. K is a slide valve controlling the port U 





leading into the combustion space, it also controls the 
ignition. Risa Bas pump, Q its piston, which delivers 
gas through its valve R, to the perforations 8 S under a 
pressure greater than that of the air. ZZ are the 
exhaust ports uncovered by the piston near the end of 
the stroke, and also controlled by a slide—not shown— 
which latter would appear to be a wholly unnecessary 
complication. 

The upward movement of the piston B in the cylinder 
D draws air into the annular space F through the valves 


th|GG, the down-stroke of the piston delivers this air 


through the valves H H to the annular chamber A, where 
it is stored under pressure. The air from the chamber A 
passes by the pipe I through the valve J,, and the perfora- 
tions § § in the grating J, controlled by the slide valve K, 
to the upper or combustion side of the cylinder. This 
delivery of air takes place towards the latter part of the 
upward stroke of the piston, by which it is further com- 
one The on eee in D then closes the valve 

}, and at or near the dead point of the piston B and 
highest compression the gas is delivered by the piston Q 
in the pump R, through the valve R,, and through the 
perforations § § in the grating J. On issuing from the 
perforations, the gas is ignited by a flame in the slide 
valve K. The piston commences its down or out-stroke, 
meanwhile the Ta is continuously delivered through the 
perforations 8 8. At three-fourths of the stroke the gas 
is cut off, and the combustion products expand until the 
piston near the end of its working stroke uncovers the 
exhaust ports ZZ. More of the products are me 
through the ports Z Z until they are again covered, by 
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means of a flushing or scavenging quantity of air, which 
is permitted to pass through the valve K from the 
pressure chamber A. The piston then continues its up- 
stroke, and the cycle re-commences. 

“The engine may produce its own supply of com- 
pressed air, or the oe air may be supplied by an 
independent pump.” To start the engine, “the air may 
be supplied from a receiver, where the air is stored under 
pressure.” 

The points of resemblance in the Diesel engine to this 
engine are manifest. 

Neither the engines nor specifications describing engines 
having continuous combustion, are sufficiently numerous 
at present for the same division as has been made in 
Class 2, but almost all the engines of the different types 
and divisions of Class 2 might also speed, pps to them 
the continuous combustion of Class 3 in of explosion, 
and the majority might have this change of system 
effected with but very little change in mechanical con- 
struction. Generally an additional pump would be 
required for the delivery of the fuel under pressure. For 
instance, Williams and Baron’s engine, except for the 
substitution of continuous combustion for explosion, is 
similar in cycle to Type 4, Class 2, while in the same 
way Brayton’s engine as at first made, and also as sub- 
sequently made, is similar in cycle, with the same 
exception, to Type 3 Class 2. 

I have been sometimes somewhat doubtful if it would 
not have been better to have numbered the first type 
of Class 2in the Table (q.v.) as 1 of that class, thus 
making Type 9 Type 7, and to have omitted No. 10, 
leaving Class 3 for future division in the same way and 
into the same types as Class 2 is divided, when the 
engines become more numerous, as no doubt they will do. 

But—thought, idea, and even expression relating to the 
cycles of the internal combustion engine, especially in 
relation to one another, were chaotic, and the need for 
classification was crying. 








Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: Arthur W. 
Tarner, to the Gorgon, to date November 15th. Engineers: 
Edward A. Short, tc the Sharpehooter, Frank A. Allden, to the 
Katoomba, and William A. P. Smith, to the Haughty, to date 
November 15th. Assistant engineers: Percival C. W. Howe, to 
the Hibernia, and Pe C. A. Hillier, to the Barfleur, to date 
November 15th. Proba' Assistant Engineer: Bernard D. 





MacQueen, to the Eclipse, to date November 12th, 


TRIALS OF ENGLISH LOCOMOTIVES. 
Arter the closing of the Paris Exhibition of 1889, the 
three English locomotives which had been exhibited were 
invited to remain in France for a few weeks to run trials 
on the Paris, Lyons, and Mediterranean’ Railway. The 
engines in question were one of the Midland Company’s 
single express engines by Mr. 8. Johnson, one of the 
South-Eastern Company’s four-coupled express bogie 
engines by Mr. James Stirling, and one of the London, 
Brighton, and South Coast Railway Company’s B (or 
Gladstone) class express engines by Mr. W. Stroudley. 
The Midland Company did not accept the invitation for 
their engine to remain and take part in the trials, which 
were therefore confined to the South-Eastern Company’s 
— No. 240, and the Brighton Company’s engine 

o. 189. 

It will be remembered in connection with these trials, 
that, whilst attending them, the late Mr. W. Stroudley 
contracted the chill which terminated fatally on 
December 20th, 1889, in Paris. For the convenience of 
our readers we append the leading dimensions of the two 
engines in metres and millimetres :— 


South-Eastern Locomotive No, 240, 
Axles—- 


Number of axles coupled 2 
Diameter of driving wheels... ... 2‘133 m, 
Number of carrying axles (bogie ) 2 
Diameter of bogie wheels ... ... .. ... 1‘149 m 
Distance centre to centre of extreme axles 6°457 m. 
ns a we coupled axles ... 2°590m, 

Inside gauge of tires, Ist, 2nd, and 4th axle ... 1°355 

a a »  Srd(driving)axle ... ... 1°368 
Play between each 

flange and the rail on | lst, 2nd, and 4thaxles 0°014 

the normal gauge (3rd (driving)axle ... 0°018 


road of 1°45m._... 
Lateral play of the bogie on each side of its 








normal position ... ... .. 0019 
Cylinders— 
ee ene 
Diameter of cylinders ... ... ... .. «. « 0°483 m 
Ce eee ee eee ee 
Boiler— 
Pressure on the square centimetro . 10°20 kilos, 
Grate surface ... 1... os Sees 
Heating surface of fire-box... ... ... .. .«. 9°62 
a “= tubes (interior) ... ... .... 77°09 
Internal diameter of boiler barrel ... ... ... 1°321m 
Number of tubes ... ... ... = 204 
Diameter, external ... aia | rete 0°0412 m. 
pe Ee One ae ee 
ion ay gm ees (eBlog Ae 3 252 
tion for the passage of the gases throug! 
the tubes ae teed 7 coe: ase =leker | seg eck een Ce 
Weights— 
Engine empty ... ... 2 te ed ... 42,300 kilos, 
é : ‘ st axle, 10.20 ’ ” 
Se 2nd axle, bogie... 7,400 5 
above the crown of the -_ — ai ae sis 
fire-box, and 270 kilos, of | mp tal aa 45500 
coal on the grate ... ... eee oe 7 ” 
Total adhesive ... 30,300 ,, 
Brighton Company's L otive No. 189, 
Axles— 
Number of axles coupled : 2 
Diameter of driving-wheels ... 1981 m, 
Number of carrying axles... 1 
Diameter of carrying wheels ... .. ... .. 1°371 m 
Distance centre to centre of extremeaxls ... 4°750 
es “a a coupled axles ... 2‘311 
Inside gauge of tires, lst and 3rdaxles ... ... 1'358 
i = a eS ae 
tween ange 
oa the rail on the cornea azles : = 
gauge road of 1°45 m. ... oe bas 
Cylinders— 
Number of cylinders... 2 
Diameter of cylinders ... 0°463 m. 
Stroke of pistons ... ... 0 ‘660 
Boiler— 
Pressure on the equare centimetre . 10°54 kilos, 
Grate surface ... ... ... on yas! (a - 187 a, 
Heating surface of fire-box ... ... ... . 10°58 
- oa tubes (interior) ... .. 12693 
Internal diameter of boiler barrel... . 1°346 m, 
Number of tubes ... ... ... ... . 333 
Diameter, external ... . 07038 m 
e SR eer 
Length between tube plates... .. ... ... ... 3°257 
Section for the p f the gases through the 
tubes a hae Senate’ Tat sem Taonm oad 0 3023 n.2, 
Weights— , 
ee in Ee ee ee a ee .-. 936,100 kilor, 
Engine in working order (lstuxlo... ... ... 14,900 ,, 
with 0°10 m. water | 2ad axle eee 
above the crown of the- 3rdaxle... ... ... 10,800 ,, 
fire-box and 300 kilos. | Total generai 600 ,, 


on aa 
of coal on the grate ...\Total adhesive ... 28,800 ,, 


The trials took place in December, 1889, and January, 
1890, on the main line of the Paris, Lyons, and Mediter- 
ranean Railway between Paris and Laroche. 

High speed trials.—The high speed trials were made 
for the first time on 17th January, 1890, and were con- 
tinued on the 18th. Representatives from the Govern- 
ment, the different departments of the Paris, Lyons, 
Mediterranean Railway, and from the locomotive depart- 
ments of the other French railways were invited for the 
second day. The trials took place between Monterau 
(kilom. 786) and Sens (kilom. 112°6) on the roads of which 
a section and plan are given herewith. 

Between the distance post 89°350 kiloms. and 98:9(0 
kiloms., both up and down roads had been put intothorough 
order at the beginning of 1889, and were again overhauled 
in December, 1889, in view of these trials. The down 
road was gauged to the normal gauge of 1°45 m., and the 
up road to the reduced gauge of 1°44 m. 

On the 17th and 18th January each engine made a 
run from Monterau to Sens and back, drawing only a 
small four-wheeled saloon carriage, weighing empty 
11390 tons. In addition to this, the South-Eastern 
engine on the 18th made a second run over the same 
ground, drawing the same saloon, but without her side 
rods. The Brighton Company’s engine was found to 





* | travel remarkably steadily on all these runs. It was rct 
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—————= 
possible to take exact account of the stability of the South. | Taste II.—Heavy aa ane A Trials, Dow. Road—Paris to | Tye 11a. —Heavy Train-pulling Trials, Up Road—Laroche 1p 
Eastern engine, on account of the play between rails TI Og 5 ot Paris. 
and flanges on the down road (gauged 1°45 m.) so much RST ian ik oe 
exceeding that of the Paris-Lyons Company's na but rare Iz ee ares Actual time, 
it was always to be remarked that she rode much better Names of stations. jooke uth, Baatern|Grignton Co. 6 Bocked | South-Mastern Grier - 
on the up road (gauged 1°44 m.), where she did well. The . a. - ge Name cf stations. cane. Engine No,| a 
taking off of the side rods did not appear to make any 1890, 1890. ee | 180, Jan, 24, 
appreciable difference to the travelling of this engine. am: tela Dela Bee Ledaoes - ei 
The speed attained by both engines are given in Tables I. peel Sones ‘oY om Tt Arr. Dep arr. Pep. | Arr. — Dep. 
and Ia. Bg cre hate vices ‘ a . ase on Larcehs ee ‘ = ‘ - 1 | 3 Po 

Heavy train-pulling trials.—The trial of drawing a Marchandises .., | . . o gay ; : "7 2. 
heavy train was repeated twice for each engine: on the | BV) Coie ois 8°88 | 80 ce: Sc teedaels eae doe de ae 
19:h December, 1889, and the 15th January, 1890, for the | Gparenton a (er <A are 941 Villeneuve-sur-Yonne ... 2.47 2.47 2. 52 
South-Eastern engine, and on the 17th December, 1889, | Maisons-Alfort. .. |.| 9.39 | 9.43 9 43 Etigny Veron... 2.52 2.52 | . 287 
and the 24th January, 1890, for the Brighton Company’s | Villeneuve {Postel*...| 9.45 | 9.49 9.49 BR 94. intone 2.58 ts | 38 
engine.’ Representatives from the Government, the|  Triage|Poste6*...| 9.48 | 9,52 9 52 Pont-sur-Yonte ss He | 3.12 
different departments of the Paris, Lyons, Mediterranean | Villeneuve, St. Grorge’s | 9. 49 9.58 9.52 Champ‘gny a... ++ 18 : } 318 

: ; 18, Uyons, Montgeron Soe ame 9.57 9 56 Villeneuve-la-Guyerd ... 3.17 3.18 3, 22 
Railway, and from the Locomotive Departments of other Bronoy ... _.. 85a Kael 10.0 Monterau... ....... ... | 826 3.82 | 3.29 3.36 | 3.31 3.38 
French railways- were invited for the second trial | Gombs-la-Ville 9.59 | 10.7 10.5 St. Mammis ... 3.42 8.48 .| 3,50 
of each engine. The trial was made from Paris to | Lieusaint... .. =a 10.3 10.11 er —. sea ars eo ro | & = 
Laroche back f which a sectionis gi Cesson ss . 10. i — : . oe 
oe ack, on the road of which a se 8 given Melun .- |10.15 10.16/10,24 — 10.27/10.22 10,24 eaora Re # oe = | * $7 

On the 17th December, 1889, the Brighton Company's ~aoente tela = a ye os Bolele Rol 3.58 46 | 48 
engine only performed the outward journey with the|‘Thomery... .. |. 10. 34 10.48 10.45 Melun 4.5 4.6 | 4.12 4.15 | 4.14 4,18 
experimental train, a slight accident prevented the return Junsti-n*... 10. 37 10.50 10.47 Cesson... 4,13 4.24 | 4.27 
trip being made with the heavy load. The experimental | Moret ... .. ....., 10.388 | 1051 10.48 Lieusaint ... ... 4.20 be | 4,84 
train was composed of twenty vehicles—engine and | St Mammé's.. .. ... | 10.39 | = 10.52 ee |, | mee Vie re 7 oe 

e : Monterau... ... ... ... 10.48 10.53)11.8 —11.12/10.58 11.7 | Brunoy 4,28 4.38 4.41 
tender not included—and weighed 241 tons empty. The Villeneuve-la-Gayard 11.2 11 23 11.19 Montgeron ... ... 4.31 4,41 4.44 
running times of the last trial of both engines are given Champigny ..... ..| 11.6 11 27 11.23 Villeneuve, St. George’s 4,34 4.43 4. 46 
in Table II. and IIa. Pont-sur-Yonne ... ...| 11.1 11 34 11.30 Villeneuve { Poste 6*... 4.86 | 4.44 1, 46 
The fuel, which in all cases consisted of briquettes, con- | Sens... ... ... a> t. 44 aL ane 11 a ate al ae Pate Le ‘2 | oe ‘ 5 
} j ; ° iti Te i a Maisons or ode F 55 
sumed by both engines on the last trial was as follows :— | Etigny Veron ... “ 1159 |Charenton ... .. ...| 4.45 | 4.55 4.57 
South-Eastern Engine No. 240 15th January, 1890, Villeneuve-sur-Yunze ...| 11.56 124 Confians( Poste 6)* 4.47 4.56 4,58 
: 280i te 7 : p.m. pm. Ceinture ... ... 4.49 4.£8 5.0 
D wn journey, Paris to Laroche 1950 kilos. St Jalien-du Sault 12.2 1211 12.6 Bercy + Cisaille* ... ... 4.50 4.59 5.1 
Up journey, L.roche to Paris... 1782 kilos, ped = sate 3a raed gr | Marchandises me be ae ‘3 be 
Brighton Company’: Engine No. 189 | 24h January, 1890, eugey 2. 2 mf Paris... ose axe mi ° ° 
Down journey, Paris to Laroche 1697 kilos, Larochs ... 12.20 12.29 12 23 ime $$$ . ee 
Up journey, Laroche to Paris... 1581 kilos, y * Reduce epe2d to 20 kiloms. per hour. * Reduce speed to 20 kiloms. per hour. 
0, 9 | ? of 
9? 24 0! a of — ¢ 4 
= | wh a | 
: a | a : i 
nat i! nl 3 SSF Reoreey | ee sare ! es | +, ! a 
. 8 : 
MONTEREAU Villeneuve ba- Guard Champigny | 
og 1200 i 
yr H : | 
“el {ip en Varese eee = 2 aes cee ae i= | 
\ t ‘ at 7 | 
a7 \ ’ . 
ithe td 
1 K,89.350 
Fig. 1 
Nots.—The gradients are given ia metres per kilometre, and the radius of the curves in metrer, 
wv 
~ 9 : 
eS 2 Re See eae z- 
& 3 2 4 g 3 a. f Zz 9, ae ‘ 
\ + * 3 
‘ 29 } 3 2 ~ o br :@: 19 
© ti Se | = g re T = | 5 S (8 = 
Pa SY em Pe ee 1 bo rae Ma Farewos |] reer Be : 
10 20 2s 30 3s ae “ do 55 @ 70 
PARIS eres, Mairow-Ciforr Sriage 5 Brun Cienpaint Corson MELUN = Boia-Le-Rei Fontainebleau Chomery Moret S'Mawunis M 
Chlbcenton a le a cube la%ite-tuiny a ONTEREAU 
oa 7 9 9. 4 | ee 9? of 2: >. 2 4 9 0? 3 of 2 is of 9 = 9 
fia et, hs TB 
eee et o> ee 2 ae ree 1 4 St Se, ae EE ie P=) Sere wer 
100 105 ito 15 1% 125 tho 160 


$0 
MONTEREAU —Viflinewre-la-Guyard Champigny Lout:prr Youne 


Tass 1 —High-speed Trials, Don hoad—Monterau to Sens. | 









































| 17th Janu:ry, 1890 18th January, 1890. 
De eee s Loa i a 
FR et Pe 6 a a SE 
) win, |Sobe|S38s| 2028 |Ss85| S025 
Kilometre posts. gage ae a4 23 g222 B73 % 
2854/3855 /4285 (2825/8808 
Beak) Pas *| fea") eas) sess 
fg |88 (#8 |22  |98%% 
Monterau,kilom.78 6 Fen 
80 to 81 63 75 65 of CF 65 
81 to 82. 74 ~ 82 74 85 73 
82 to 83 80 88 80 94 82 
83 to 84 82 90. 84 98 88 
84 to 85 84 93 85 95 91 
85 to 86 85 95 87 85 92 
86 to 87 86 97 88 §2 95 
87 to 88 86 100 88 87 98 
88 to 89 86 100 &2 93 100 
89 to 90 85 | 102 90 100 | 99 
Villeneuve La | | 
Goyard, kilom, 89-2 | 
90 to 91 92 106 99 108 103 
91 to 92 94 106 104 112. | 104 
92 to 93 98 107 105 116 105 
93 to 94 | 103 109 105 120 107 
Champigny, kilom.94) 
Sito 95 | 106 109 105 120 106 
95 to 96 ; 108 109 106 120 105 
96 to 97 109 109 105 120 104 
97 to 98 110 109 106 121 103 
98 to 99 ee | 108 102 117 98 
99 to 100 | missed | 90 79 97 79 
100 to 101 87 | 75 65 78 75 
Pont Sar Yonne, | 
kilom. 101°4 
101 to 102 82 82 73 75 85 
102 to 103 82 | 87 84 78 =| 98 
103 to 104 Sr FA 94 83 98 
104 to 105 92 96 95 85 94 
105 to 106 93 | 9 82 83 87 
106 to 107 93 | 96 81 81 87 
107 to 108 93 97 84 86 90 
108 to 109 93 97 85 wm Poe 
109 to 110 93 96 &7 93 | 92 
110 to 111 90 | 98 &7 £6 | 92 
Sens, km, 112°6 





SENS 
Fig. 2—SECTION AND PLAN OF EXPERIMENTAL ROAD 











TaBLE Ia —High-speed Tria’s. Up Road—Sens to Monterau. 
17th January, 1590. 18th January, 1890. 

. ° : | ° | . = 
gS 22 FS i$2 | ES 
$785 /S Be | Su8e | ST Bs | sTsa 

Kilometre poste. acis SES BSS5/V SEE Basak 
mpeg | Sees |S ea | £2 62 |e Be 
$838 \s625 e23 dass os 
see* pack 2en*| Pac k| Fog: 
a= cal} sl ee he! (83°32 
Sans, kilom. 112 6 | 
111 to 110 } °97 85 i Te 77 
110 to 109 | «85 95 & | 80 84 
109 to 108 | 88 98 8 | 8l 86 
108 to 107 | 93 95 89 | 8h 89 
107to108 = |S 95 88 91 | 8 92 
106 to 105 | 92 8 | 92 | 90 91 
105 to 104 | 8 | 8 | $0 91 | missed 
104 to 103 85 80 86 85 79 
103 to 102 - 85 80 84 88 80 
Post Sar Yonne, 
kim 101°4 rs a 
102 to 101 | 87 93 86 90 | 85 
101 to 100 88 | 101 95 94 | $0 
100 to 99 95 | 110 104 | 95 | 98 
99 to 98 100 | 114 109 | 100 | 103 
98 to 97 107 | 118 113 105 | 108 
97 to 96 110 | 120 116 2 ae 
96 to 95 118 | 121 121 115 | 115 
95 to 94 120 | 122 121 120 | 117 
Champigny, | 
kilom, 94 0 
94 to 93 123 | 120 i21 120 | 115 
93 to 92 125 | 120 120 122 | 110 
92 to 91 125 | 116 120 124 115 
91 to 90 195°") 117 | “390 125 | 115 
Villereive La | } | 
Guyard. kilom, 89 2 | | 
90 to 89 120 | 1C5 | 107 110 | 100 
89 to 88 108 87 | 86 24 | 75 
88 tc 87 96 87 | 84 81 | 80 
87 to 86 87 75 (| 85 79 86 
86 to 85 > 76 | 87 81 90 
85 to 84 es 73 | 87 8 | 85 
84 to 83 | BE 72 | 8 | w a 
83 to 82 | 3m 69° |: 87 | 94 Ba 
82 to 81 Sing 73 | 8 | 9 | Be 
81 to 80 | © €8 79° | 92 Spy 
Monteran, kilom.78°6 \ Cx 
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THE CHICAGO DRAINAGE CANAL, 


Tue excavation work on the great canal now being built 
for the drainage of Chicago, U.S.A., has been described in 
recent a of THE ENGINEER, and we give herewith a 
summary of the engineer’s report, showing the progress of 
work on the canal up to September 1st, 1897 :— 


Work yet to Percentage 
Work done. "POG os 





Cubie yards. Ouble yerde. ‘Fetes “a 
ic yar er cen 
Main channel.. .. oe a ee a -» 95°02 
Glacial drift .. » 24,561,606 .. 1,768,558 .. — 
Solid roc * +» 11,931,198 .. 147,166 ..  — 
Retaining wall 872,598 .. 266 .. 99°98 
River diversion .. _ oe — 100 
Glacial drift .. 1,798,088 .. — _- 
Solid rock .. 258,659 .. _ - 
DE cs ah en ase 4,188 .. 6,686 .. 88°38 
The widening of the Chicago River and dredging it out to 


give the requisite capacity of 300,000 cubic feet of water per 
minute can be completed by the end of 1898, and the con- 
struction of the seven railway drawbridges—including one 
carrying eight tracks—and six roadway drawbridges across 
the canal, can also be completed by the end of next year. 
The extension of the channel through Joliet will take at 
least fifteen months, and legal and other delays will probably 
postpone the completion until about the end of 1899. 

The total amount expended up to September, 1897—for 
nearly eight years’ work—is £3,634,419, while the resources 
of the Board of Trustees having the work in charge amount 
to £700,000 per year. The estimates for future expenditures 
are as follows :— 


£ 
ers na nee canal ss oo 6s se oe ee ee 115,189 
ge abutments and superstructures .. oe 
SON soca” a Sta’ wy se aw wae oes 
Construction work at Joliet .. .. .. .. ss «. «+ 162,800 
Pumping works and locks for the north branch of the 
thie: WS ts 901 en d0— 00. es se .on we -. ee 
Channel from Lake Calumet to ‘‘The Sag” .. «+ 1,000,000 
Diversion of flood waters of the Calumet River ee 80,000 
Conduit or lateral feeder at 89th-street .. .. «- 280,000 
Total «+ 1,745,487 








Tur Buenos Ayres and Belgrano Tramways Compatty 
has received cable advice of the authorisation of the substitution 
of electric for horse traction over its entire system, ex i 
from Piaz, Victoria, the centre cf the city cf Baenos Ayres, to 
the suburb of Belgrano, the duration of the permit being 99 years. 
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BRITISH, FRENCH, AND GERMAN ARMOUR. 


pina the past year we have been able to give to our 
mb 2 date and’ photographs of trials of 6in. armour 
lates, which gave results which we hold can be 
shown to be equal to any that have come to our 
knowledge. Thin armour is specially important at 
the present time, because it furnishes the protection to 
our quick-fire armaments, and as we have before now 
ointed out, many of our naval captains would depend 
or certainty of effect mainly on their quick-fire batteries. 
Undoubtedly we must. look to our heavy or primary 














attacked by a 24 cm. (9°45in.) gun. The projectile, 
chrome steel, weighed 317°46 lb. The first round struck 
with a velocity of 1404 foot-seconds on a spot 9°2lin. 
thick. The second round, with a velocity of 1624 foot- 
seconds, struck a spot 9°29in. thick. The respective 
perforations through iron would be 12°3in. and 14°4in., 
and 9°8in. and 11°5in. through ordinary steel. The pro- 
jectile got so far through that its cylinder projected 
This plate barely passed, if, 








| beyond the rear face. 
indeed, it was accepted. 
(2) On August 28th, 1896, a Krupp plate was tested for 
the Russian navy, dimensions 11°48ft. x 8°2ft. x 14°94in. 
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SCHNEIDER TURRET 14'9in. 


guns for such decisive blows as may be delivered on the 
so-called vital parts of an enemy, which are protected by 
her thick belt armour; but this class of attack is neces- 
sarily beset with uncertainty, owing to the comparatively 
slow rate of delivery and few rounds discharged, whereas 
the quick-fire forms something like a continuous stream 
which can be turned on to an enemy, producing regular 
systematic destruction of her lighter structural parts, 
including her quick-fire batteries and conning tower. 
Each class of fire and each class of armour then has its 
own distinct work and importance. Our thin plates 
protect our quick-fire guns, and indeed the staff and 
directing powers of the ship, while we depend on our 
belt armour to protect us from the uncertain but possible 
contingency of being destroyed by asingle blow. It is 
with the trial of this thick armour that we are now going 
to deal. Some time ago the testing of thick armour on 
supply was not regularly carried out by any nation we 
believe. The selection for destruction of one costly 
thick plate out of perhaps a small number is no doubt a 
very heavy tax to pay for guarantee of quality, and it 
was tempting to depend on indications afforded by the 
attack of nearly cinaiion plates fired at in course of experi- 
ments, without actually taking samples out of each lot 
manufactured. Latterly, as more and more has been 
expected of plates, and as more opening for variation in 
quality has existed, the selection of test plates on supply 
has come in. Obviously there is less likelihood of serious 
variation between two wrought iron plates delivered by 
a good maker than between two steel plates with all the 
possibilities that have come in with special modes of 
treatment. 

We now have an opportunity of comparing some of 
our thick armour recently tested on supply with some 
tested.the previous year in Germany and France, and we 
think that there can be no two opinions about the result, 
which is very satisfactory. The French and German 
data herewith are taken from the last number of the 
United States information from abroad series, entitled, 
“Notes on Naval Progress, 1897.” The trials are as 
follows :— 

(1) Firing trial of turret armour for the Bouvet on 
May 15th, 1896. The plate was of nickel steel, surface 
hardened by the Creusot process. Length, 8ft. 2°4in.; 
breadth, 9ft. 8°2in.; thickness, 14‘9in.; weight given as 
24°68 tons; but from its dimensions we can only make 
it about 20°8 tons, and have so treated it in the follow- 
ing comparison of powers:—The projectile was of 
chrome steel, weighing 925°9 lb., presumably fired from 
the 84 cm. (18°89in.) gun. The first round struck with 
& velocity of 1868 foot-seconds, with the result shown in 
Fig. 1, at the higher point of impact marked V = 417, 
which is the above velocity in metre-seconds. This round 
determined the acceptance of the plate. A second round 


was fired with a striking velocity of 1571 foot-seconds— | third shot weighed 7201b., and struck with a velocity of 


see Fig. 1, point of impact marked V = 479. The | 
resistance to this round earned for the plate a premium | 
of 5 per cent. A third round was fired presumably | 
at a higher velocity, and ‘smashed the centre of 
the plate, leaving the sides alone standing.” At the 
same time a sample of the side armour for the | 


St. Louis was tested. The plate was nickel steel, not | that, when attacked by three 12in. Holtzer projectiles 
surface-hardened. Lengih, 15ft. 2in.; breadth, 6ft. 6°3in ; 
thickness, upper edge, 14: lin.; lower edge, 5:5in. It was 





PLATE 


A number of surface cracks were noticed in the plate 
before trial. The plate was backed with wood. It was 
attacked by 12in. steel projectiles, of different qualities. 
The first shot weighed 716 lb.; it struck with a velocity of 
2158 foot-seconds, breaking up with its head lodged in the 
plate. The surface of the plate was dished all round the 
projectile, but no cracks were developed. The second 
shot weighed 718 lb., and struck with a velocity of 2157 
foot-seconds, with the same result as the first. The 









than 1800 foot-seconds, no part of plate or projectile 
should be driven through the wood backing, and no serious 
cracks should result, 

The plate before trial exhibited face cracks, some nearly 
2in. deep and }in. wide. The first shot, weighing 7214 Ib., 
struck with a velocity of 1860 foot-seconds and an energy 
of about 17,000 foot-tons—see Fig. 2, observer's left-hand 
upper point of impact. The projectile broke up, leaving 
| the point embedded in the plate as shown. There were 
|no cracks. At the back was an unbroken bulge 23in. 
| high. The second shot weighed 714 lb., and struck with 
| 1868 foot-seconds velocity, and broke up much as its 
| predecessor did—see Fig. 2, lowest point of impact. The 
| point remained in the face. There were no cracks. 
| There was a bulge at the back 2}Jin. high, with a slight 
| horizontal tear. 

The third shot weighed 715 lb. At the request of the 
makers it was fired with the same charge as the last, 
namely, 287 lb., thus striking with a velocity of 1860 foot- 
| seconds, instead of 1800 as stipulated. The point of 
impact is the upper one to the observer's right hand in 
the figure. The projectile broke up as before, with a little 
flaking of surface, and one surface crack was developed 
from the point of impact of the first round, owing to in- 
creased bulging; at back a bulge 23in. high, with a rather 
larger tear across than in Round 2. The original face 
| cracks did not open in any way. 

The table on p. 494 shows the comparative figures of 

the blow successfully resisted by the Schneider, Krupp, 
and Vickers plates. The Vickers resisted three blows 
completely ; the Krupp resisted two completely, but the 
point of the third blow was estimated to have got into 
| the backing. The Schneider resisted two blows, of 
| which we have the data, but judging from appearances 
the shot held together and must have entered deep, 
perhaps they even got their points through the plate; 
| the third broke up the plate, but with what striking 
| energy we do not know. 

If we measure the penetrative attack by dividing the 
| calculated thickness of iron that each shot would perforate, 
| by the thickness of the plate resisting the blow, we see that 
| Krupp and Vickers each represented more than double their 
| thickness in wrought iron, both working out 2°02. The 
| Schneider represents 1°34 its thickness in wrought iron. 
| If we measure the fracture, stress, or shock by dividing 
| the blow by the weight of the plate in tons, so as to get 
| the energy per ton, we get for Schneider’s plate 579 foot- 
| tons, for Krupp’s 926, and for Vickers’ 1134. In this com- 
| parison, then, the British plate stands decidedly first. Two 
| things however have to be admitted in fairness—first, that 
| the British plate was tested a year later than the others ; 

and secondly, that we do not think it likely that the 
| Holtzer shot was as good as those employed in the 
| other trials. Of this last we have no certainty. 
|If they were delivered many years ago, before the 
not at all so good as those recently made; indeed, 
| development of plates with hardened faces, they are 
| Holtzer himself has written to us, warning us 
| against accepting his shot thus delivered being con- 
| sidered such as he would now supply for hard-faced steel 
| plates. These 12in. shot, however, may probably have 
been delivered more recently than the 6in. shot referred 

















VICKERS’ 11}}in. PLATE 


2152ft. It probably entered the wood backing; no cracks 
were developed. Of these three rounds, which are nearly 
equal theoretically, No. 2 is slightly the greatest, and is 
taken in the following comparison. 

(3) On August 19th, 1897, a Vickers plate 10ft. x 7ft. x 
114}in. was tested at Shoeburyness. It was stipulated 


weighing about 7141b., two of which should strike with a 





velocity of 1850 foot-seconds, and the third with not less 


to by Holtzer. Making every possible allowance, how- 
ever, the Vickers plate must be declared admirable. 
Its behaviour is, as might be expected, very much the 
game as that of the Krupp, there being probably little 
difference in their mode of manufacture. In both is the 
feature of distinct face or surface cracks in the plate 
before it was attacked, and if the size of shot to plate be 
considered, the toughness to which we have from the first 
called attention in Krupp process plates is very marked. 
If, as we understand, the third shot point got through 
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the Krupp plate into the backing, the Vickers plate bore 
perforation decidedly the better of the two. The Krupp 
had no such face crack developed as the Vickers, but 
there is a great difference between a wedge delivered with 
a shock of 926 foot-tons per ton and of 1134 foot-tons, so 
that we think Messrs. Vickers have every right to be 
proud of the plate, which may well take its place next 
the 6in. one described by us in our issue of April 6th last. 
We fear that it may be along time before the pair are beaten. 

With regard to Schneider’s plate, we hardly know what 
to say. The plate is so completely ‘“‘out of the run- 
ning” that we can hardly account for it. We owe 
nickel to Schneider, and we have repeatedly had to 


Shot. 
Thickness of 


Calibre, Weight in 
Ibs. 





| 

| in inches. 

T. inches. 

| 
15/5/1896 | Schneider 14°9 13°39 92574 
28/8/1896 Krupp | 14:49 12°0 718 
19/3/1897 Vickers 11°69 12°90 721'5 

[ 





Cumzarison ef French, Russian, and British Armsur. 





report very different results in competitions in Russia 
and Italy. We think that Schneider himself would admit 
that the resistance to perforation does not compare with 
the others, and as to smashing or fracture, although we 
; are in ignorance of the conditions under which the last 
round was fired, we may say that no reasonable man 
would add much to the energy which had already driven 
| shot apparently rather deep into the plate. The standard 
| expected by the French Government is also surprisingly 

low. We can hardly think this trial, which after all 
jis now a year and a-half old, can represent either 
| Schneider or France, and we shall welcome any more 
| recent results obtainable. 





" C; . Relation of 
Calculated ‘alculated eaeaninat Striking 








aang : striking rerforation of | energy per 
energy, | ro perforation to) + ? riate. 
Striking foot-tons in inches, actual plate. ree a 
velocity, E t t ion 
f.s. wi : y w 
1,571 15,840 | 20°0 1°54 j 579 
2,157 23,160 29°2 2°02 923 


1,861 17,000 23°6 


2°02 1,134 





THE STRIKE AND LOCK-OUT. 


Ty Londonthe most important event of the week has been the 
holding of a preliminary meeting at which arrangements have 
been made for a conference, which will begin on Wednesday 
next. “ The following arrangements were agreed upon :—(1) 
The conference shall be held at the Westminster Palace 
Hotel at 11 a.m. on Wednesday next, November 24th. (2) 
Each side shall have fourteen representatives. (3) Each 
party shall appoint their own chairman. The following are 
the terms of the truce to be observed :—It is agreed that 
frcm this date until the termination of the conference—(a) 
The employers will suspend any notice not already carried 
into effect, and will not post further notices; and (6) the 
societies will not interfere in any way with men who may be 
in employment at any time during the conference.” The1&00 
boilermakers who were out on strike have gone back to work. 
They have had a holiday of six weeks, costing each man cn 
the average £12, and yet we are told that the British working 
man has no money to spend on the pleasures of life. 





THE position of Messrs. Bellis and Co., Limited, among 
the Birmingham employers, our Birmingham correspondent 
writes this week, is a leading one, hence greater impori- 
ance atiaches to their conduct in the prasent dispute. At 
their Ladsam-street Works, where they turn out marine 
engine work, they employ some 750 hands, irrespective of 


their large new electric engineering work3, which they have | 


just erected, and their new foundry. With these two 


additions the number of hands employed must be brought to | 


considerably over a thousand. It will, therefore, be recog- 
nised that the example they sei at a critical juncture in the 
conduct of affairs is very important. About 140 men in all, 
who are union hands, are employed by Messrs. Bellis, half of 
them being engineers and the other half tool makers. So 


that if the firm had intended to get rid of all their union | 


hands this is about the number that would have been dis- 
charged. As a matter of fact, however, nothing like this 


number have been dismissed, and there has been a distinct | 
tendency on the part of the men’s officials to make more of | 


the matter than there has really been any need for. Had 
Messrs. Bellis recently refused to give any information or 
explanation to the travelling delegate of the Amalgamated 
Society of Engineers, they would only have been following 


historic local precedent. But, while strictly guarding their | 
right to conduct their business on their own lines, the firm | 
have all along shown a disposition to settle the 4g 
Messrs. 


with their society hands amicably if possible. 
Kynoch, the great ammunition firm whose name has been 
mentioned frequently in the course of the present dispute, 
but who have stood aloof from the beginning, employ some 


two thousand hands, and had they joined the national Federa- | 
tion the situation in Birmingham might possibly have been | 


entirely reversed. For eighteen months or two years past, 
however, the eight hours day has been in full operation at 
Messrs. Kynoch’s establishment, as also at the works of the 
King’s Norton Metal Company, Limited. The concession 
was granted immediately after the forty-eight hours week 
was conceded at Wcolwich and at theother Government work- 
shops. A notion at that time obtained currency that all 
Government contractors would be required to follow the 
Woolwich example if any further business was to be served 
out tothem. The idea has, however, since proved a little 
premature, as nothing has been heard of such a requirement. 
Oace given, however, it was impossible for the Birmingham 
firms to hark back-—at least, so they considered—and at the 
two establishments mentioned the short hours system has 
continued to operate. 

An opinion which finds strong expression this week in Bir- 
mingham in favour of the termination of the dispute is that 
orders once lost seldom, if ever, return, and the activity of 
foreign firms on the present occasion, in attempting to make 
capital out of the strike by ingratiating themselves into the 
favour of English buyers, has been especially conspicuous. 
Birmingham cannot afford lightly to lose trade, much of 
which has been got at considerable expense in the shape of 
personal travelling abroad, &c., and the question which is 
being asked is, “‘ How is this trade to be saved if the fighting 
continues?” In addition to the actual competition of Ger- 
many and America, it is being pointed out that the European 
countries, Russia included, are now more than ever striving 
to execute their own work. This- tendency, which has been 
more or less noticeable for the past ten years, is now a 
distinct policy. 





“Thank goodness, peace is in sight in the enginesring 
war,” is, we learn, the comment which the news of the 
arrangement for a conference has evoked in North Stafford- 
shire. The men, however, would have been more pleased if 
the Federation had consented to the chairmanship of Mr. 
Ritchie; but the North Staffordshire masters strongly 
support the Federation in the unflinching front that on this 
point is has manifested. The local employers, our corre- 
spondant states, consider that it would have been suicidal for 
the Felerastion to have departed fromtheir original position in 


this particular, since it cannot be forgotten that the Govern- 
ment have already conceded the eight hours day at Woolwich 
and other national workshops. It would have been a'most 
an impossibility therefore for the President of the Board of 
Trade to have taken an absolutely impartial view of the 
situation. The men in the North Staffordshire district 
criticise somewhat severely the Federation’s refusal to with- 
draw the lock-out notices, stating that ‘the employers have 
not shown the same generosity and desire for peace that the 
men’s representatives have. Possibly two or three weeks may 
elapse before satisfactory terms are arranged, and during that 
time the funds of the union will be drained to the extent of 
about £30,000 per week. The fact that tens of thousands of 
| men are in consequence being kept out cf work, and that 
their funds are being rapidly exhausted, must necessarily 
weaken the union leaders in the conference proceedings.” 
The nature of the reply of the local engineering employers to 
criticism of this description can be readily conceived. 
Everyone is asking what, if the conference ends in favour 
| of the masters, will be the position of employers in various 
parts of the country who, upon one pretext or another, gave 
the eight hours day, but who in the course of the present 
| dispute have given notice of their intention to revert to the 
nine hours system, and have posted lock-out notices to 
| enforce this arrangement. Curiosity is exhibited to ascertain 
| whetherthis reversal of the former policy will beactually carried 
out. Itis pointed out that if the masters absolutely win on 
the hours question, of course the works under consideration 
will be in a position to enforce a return to the fifty-two or 
fifty-three hours week ; but it is suggested that there will be 
@ good deal of practical difficulty about it. The position is 
an interesting one, and some definite information would be 
very welcome. It is thought here that if the men had only 
been content to apply for a wages rise, and had not interfered 
| with the machines and the management of the works, there 
would not have been a strike. But with all the world for 
| competitors, and with foreign markets slipping away from 
| us, it is only by the unfettered employment of machinery in 
the producing departments that we could ever hope to kesp 
up with them. To allow the unions to restrict machine out- 
put as they like would be to throw away our last chance. 
With the exception of the men who have been locked-out at 
Stoke-on-Trent by Messrs. Kerr, Stuart, and Co, there are 
| not now many men out of work in the North Staffordshire 
district, and some of these are now being sent to vacancies 
in other parts of the country. 


There is still no very confident anticipation amongst en- 
| gineering firms in the Manchester district that the outcome 
| of the conference will be a satisfactory settlement. The 
recent anything but conciliatory utterances of the trade 
union leaders have certainly not contributed towards bring- 
| ing about an amicable understanding, and in conversation 
| with an employer who for the last half-century has been pro- 
| minently identified with the engineering industry of this 
| district, a significant remark was made that he could not 
| think Mr. Barnes really knew the effect his speeches had 
produced upon what might be termed the more moderate- 
minded members of the Federation. There were not a few 
of the engineering firms, he added, who would have been pre- 
pared to make some concession to the workmen, but they 
were now as strongly opposed to any giving way as the most 
determined of the federated employers. This may be fairly 
| taken as indicating the spirit which now generally prevails 
| throughout the Employers’ Federation, and if at the con- 
| ference the representatives of the federated employers pre- 
sent an absolutely unyielding front to any of the demands 
the trade unions have put forward, the workmen will only 
| have their leaders to thank for bringing about a position in 
which any sort of compromise has become altogether 
impossible. 

Daring the past week there have been further important 
‘additions to the lock-out in several Lancashire engineering 
centres. In Manchester, Messrs. Meldrum Brothers, who are 
widely known as manufacturers of furnace appliances, have 
already locked out their men, and in the immediate neigh- 
bourhood, Messrs. Scott and Hodgson, general engi- 
neers, Guide Bridge, who simply have been holding back 
from joining the employers’ combination by the pressure to 
complete special orders, have posted notices. Another firmin 
the district who have posted notices is Messrs. J. E.H. Andrews 
and Co., Limited, the well-known gasengine makersof Reddish, 








‘| Stockport. ‘ In the Wigan district all the leading engineering 


firms have joined in the lock-out, the establishments that 
have posted notices including Messrs. Walker Brothers, Page- 
field Ironworks, Douglas Forge Company, Limited, Wm. 
Wilkinson and Co., Holme House Foundry, Wood and Gee, 
Barley Brook Foundry, and the Worsley Mains Ironworks 
Company. In the Rochdale district seven additional firfns 
have been added, viz., Messrs. Mason; John Petrie, jun., 
River-street ; W. Tatham and Co., Vulcan Works, Barlow- 
street; James Tomlinson, Soho Works, Oldham - road; 
McNaught, Crawford-street ; Holt, Limited; Leach and Co, 
| Watzr-street ; and Coopsr Brothers. The secretary of the 











Manchester district of the Federation further announces 
that Messrs. J. and J, Clark, and Jefferson Brothers, of Brad. 
ford, have posted notices. It may be added that these 
important additions to the lock-out in this district only 
include names of firms who had already intimated their 
intention of joining in the employers’ combination prior to 
the conference agreement; there are, however, a consider. 
able number of other firms throughout the district who hay 
signified their intention of joining the employers’ combina. 
tion, but they have been officially requested by the Federation 
to suspend any actual posting of notices until it is seen 
whether a settlement can be coms to at the conference that 
is to be held next week. 


From the Manchester branch of the Employers’ Federation 
a second series of examples of restriction of the output and 
interference with shop regulations by the trade unions has 
been issued this week. It is only possible to select from the 
list a few typical cases where the officials of the Amalgamated 
Society of Engineers have exercised an unwarranted inter. 
ference with workshop regulations in this district. In this 
official communication it is stated that a Manchester firm 
are now turning plain cylindrical forgings by boys for lis, 
that were formerly done by men at 44s. each, in nearly the 
same time. Aninstance is given of work that cost £57, being 
given out on piece on another occasion for £48; when the 
time was taken out it cost only £32 on time, clearly showing 
that when piecework was done it cost £25 less. This firm 
mention a case in which they lost a foreign contract for some 
highly finished work. It went to a French firm, who, how- 
ever, later on, ordered from the Manchester firm the rough 
machined forgings, which they took to Havre and employed 
on them skilled labour at 28s., which would have cost 36s, 
here, and for sixty hours instead of fifty-three. This, it is 
added, is a curious case of two firms, British and French, 
making each a emall profit out of a foreign contract on 
which the British firm would have lost on the whole at 
the price at which it was closed. This case applies to 
the restriction of output. With regard to the question 
of the working of machines, a well-known Salford fi m 
presents the following comparison of cost’ in 1891 and 
1896, as illustrating the effect of retarding the output. 
No. 1 size, in 1891, cost £2 13s. each, and in 1896, £2 15s. 4d.; 
No. 2, in 1891, £2 15s, 4d., and in 1896, £3 5s. 4d.; No. 3, in 
1891, £3 17s., and in 1896, £4 8s. 8d.; and No. 4, in 1891, 
£4 03. 6d., and in 1896, £5 5s. Six machines of each size were 
made at one time in both years. The above result was 
shown, notwithstanding all old machinery and tools had been 
replaced with the very best. By the use of the new tools the 
time ought to have been reduced 75 per cent., which saving, 
the firm add, ‘‘we have more than effected since tho lock- 
out by unskilled labour.” This firm also append the follow- 
irg sigaificant remark:—‘ Just as the strike commenced we 
had almost decided to give up business in this department, 
and purchase the work in Germany and America, as we 
found we could not make any profit. Some of the goods we 
make are made on similar tools, and from identically the 
same patterns and drawings, in America, which goods we 
have since the strike purchased at less money than 
they cost us to make.” On the next important 
question of interference in shop regulation, a Manchester 
firm report that when trade was depressed they agreed with 
their older hands for a temporary suspension of a system of 
piecework. When trade revived they notified a return to the 
former system on a modified principle. The men were will- 
ing to accept the alteration, but the Amalgamated Sosiety 
of Engineers’ District Committee refused to allow it. The 
firm remonstrated with the Amalgamated Society of Engi- 
neers’ officials, and were waited upon by the —e de!e- 
gate and the district secretary, who had all the facts laid 
before them. After this interview came a letter from the 
District Committee, saying that, after considering the 
report, they could not see their way to allow their members 
to return to the piecework system formerly in vogue. 
Another Manchester firm, on one occasion, only avoided a 
strike by discontinuing altogether the use of a boring 
machine on which they refused to employ an Amalga- 
mated Society of Engineers’ man, as demanded by the 
Society, and they add that they can produce numerous 
letters from several of the societies raising varlous trivial 
points which, while they go to swell the aggregate, are scarcely 
worth while citing separately. These, however, take no note 
of such undeniable forms of interference and annoyance as are 
surreptitiously and continuously exercised by shop stewards, 
and in other ways by the men’s own initiative, such as skulk- 
ing, spoiling work, and soon. Proof positive of the insidious 
opposition exists for them in the restricted output of lat> 
years, despite all that has been done by the firm during tho 
time in the shape of increased and improved appliances and 
methods, the full benefit of which they have been forcibly 
prevented from realising. Another Manchester firm, when 
the last advance of 2s. was granted, discharged ao fitter 
employed on simple repetition work, for which they 
considered 363s. a week too much. They put on 
an apprentice, who did the work quite as well. The 
Amalgamated Society of LKngineers demanded the re- 
moval of the lad, and the employment of a journeyman at 
36s. To avoid a strike the lad had to be taken off, and a 
journeyman put on at 34s.—double the worth of the job. In 
another case a lad of seventeen, in the smiths’ shop, was put 
to flatten steel for drills and chisels. The manager was 
informed that unless this Jad was paid 36s. per week, or a 
man put on in his place at that wage, the shop would be 
struck, The manager was ill in bed and could not reply, and 
all the Amalgamated Society of Engineers’ men went out, 
and the works were stopped for several days. The work in 
question had always been done by youths in the various 
departments, A Salford firm writes that non-unionists have 
been driven away by threats from members of the trade 
union ; machinery has been wilfully damaged ; the speed of 
machines has been decreas2d, the proper pulleys being re- 
placed by smaller ones. 


The representatives of the trade union societies in this 
district, although expressing themselves very anxious for a 
settlement of the dispute, are still very loud in declaring their 
ability to continue the strike indefinitely rather than sub- 
mit to absolute surrender ; but there is ample evidence that 
a very considerable number of the men is a to break 
away, if no settlement is come to. This fact, which has been 
brought very conclusively before the Employers’ Federation, 
has been a strong inducement towards assenting to a confer- 
ence, as they have no desira that there should be a complete 
break-up of the trade unions, the Federation preferring rather 
that, when a settlement is come to, they should have some 
responsible organisation with whom terms can be arranged 
that shall form the ackaowledged basis for shop practice and 
regulations in the future, 
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It is remarkable how firm and steadfast the engineers out 
of work at Barrow remain after their eighteen weeks of 
inactivity. They feel aggrieved that they were locked out 
owing to the London strike, as they say they had no interest 
in the issue; but they fail to see any connection with the 
fact that they are members of the Amalgamated Society of 
Engineers, and therefore indirectly responsible for the 
attitude their Society took in raising the eight hours question 
in London, and the fact that they would have to support the 
London men with levies during the continuance of this strike, 
They deny the right of the masters to.federate with the view 
of making local disputes general disputes, but claim 
the right of the men to combine in order that isolated strikes 
here and there may be supported, and the case of the 
men won by this means. They acknowledge now that 
the masters have combined, that in future the difficulties 
between capital and labour will not be so_ easily 
settled. There is a great deal of starvation in Barrow 
on account of the strike, and this is being relieved so far as 
the labourers are concerned by means of two independent 
funds—one worked by the labourers themselves, and the 
other worked by the Trade and Labour Council. The latter, 
in a statement published this week, declare that they do not 
apply the relief funds to cases where men are provided for 
by unions, but give to all classes who are in want and for 
whom no other provision has been made. The labourers’ 
fund proper secures the most sympathy and the largest sub- 
scriptions. Hopes were entertained last week that the con- 
ference would be held so as to enable the men out of work to 
get a full month’s work before Christmas, and this is not 
thought in any sense improbable. Now that the cold and 
wet weather has set in, the pinch of starvation or half rations 
is being fels by many, who to add to their difficulties 
are poorly clad, and have no money to buy new 
clothing. The masters at Barrow looked upon the strike 
as likely probably to continue till Christmas at least, but 
of course they are anxious, with all other masters, for 
the men to return to work as soon as possible, as 
very important Admiralty and other work is being delayed, 
and equally important new business that has been some time 
in the air is likely soon to be fixed. The orders booked since 
the dispute began at Barrow are of considerable significance, 
representing as they do a battleship for the Admiralty, a 
7000-ton telegraph cable steamer, two 7000-ton Clan Line 
steamers, and @ large steam pleasure yacht. There are about 
1300 out of work in Barrow, including engineers, labourers, 
shipbuilders, who are affected by the dispute by an enforced 
stoppage of their works, and others. Between £30,000 and 
£40,000 in wages alone in Barrow has already been sacrificed, 
and orders that would have been placed here have gone else- 
where. Barrow’s interest, therefore, as well from a master’s 
as a workman’s point of view, is that the dispute should be 
settled as soon as possible, 





In the North-East of England the probability of an early 
settlement of the dispute is regarded with satisfaction, for 
there are large numbers of men outside the engineering 
industry itself who are out of work because of it, and have 
nothing to gain by its continuance, Messrs. Head, Wright- 
son, and Co., Limited, Teesdale Engineering Works, Thornaby, 
who recently acquired the Stockton Forge, have been obliged 
to close the forge and fitting shops, as the shipbuilders 
cannot take what isdue to them. The other departments 
of the works which provide material for bridge building con- 
tinue in operation. Stockton appears to be more injuriously 
affected by the engineering dispute than any other town 
in the district; over 4000 hands are idle because of it, 
the men st Blair’s engine shops having been out ever 
since July. The situation is worse than ever there 
this week, for another 1000 men are thrown out of 
employment by the breakage of the main shaft at the 
Malleable Ironworks, but for this latter circumstance the 
strike of engineers cannot be held responsible. The curiail- 
ment of work throughout the district is not nearly so exten- 
sive as might have been expected, but it is feared that with 
shipbuilders, plate makers, &c., this will be more felt after 
the resumption of work at the engineering establishments 
than it is now, as the engineers will have to catch up with 
the shipbuilders. The latter cannot go on building vessels 
for which the engines cannot be had, even if they had the 
necessary capital, Asa rule the largest part of the contract 
price of a steamer is not paid until it is delivered over to the 
owners complete, and to have half a dozen steamers waiting 
for their engines would mean the locking up of a large amount 
ofthe employers’ money. For most shipbuilders there must 
be a slack time for some weeks after operations are re-started 
at the engine works. It is stated that a large proportion of 
the men are prepared to go back on any reasonable 
terms they can get, and that they have never been enamoured 
of the way in which this dispute has been conducted 
by the executive. They hold that at least a conference with 
the employers should have been held before the London en- 
gineers entered upon the strike, and that when they knew 
what would follow, a ballot of all the men in the Society 
should have been taken. The Durham Miners’ Association 
have decided, after balloting the men, to subscribe £50 per 
week towards the funds of the engineers. Comparatively 
little is going from this district in that direction, although 
a considerable amount of money is raised and distributed 
locally to relieve the men in other branches of trade, who are 
idle by reason of this dispute. The approach of winter and 
Christmastide will very materially hasten the settlement of 
the dispute, and it is hoped that by the end of the month 
operations will be resumed at the engineering shops. 





Our Sheffield correspondent writes that excitement in the 
East End districts has greatly moderated during the last 
few days. Work is proceeding quietly, and there appears to 
be diminished vigilance on the part of the pickets, and fewer 
of them to be seen outside the works. An urgent appeal on 
behalf of the unemployed engineers, whose numbers are 
given at 1600, has been issued by the Sheffield Federated 
Trades Council this week. Some 260 labourers are being 
relieved from a separate fund. There is a pretty general 
impressicn, both among employers and employed, that the 
conference now decided upon will clear the way for a 
settlement, The latest Sheffield firm to join the Masters’ 
Federation and give notices is Messrs. Walker, Eaton, and 
Co., Spital Hill, who took action on the 12th inst. Mr. 
Emerson Bainbridge, M.P., the well-known Yorkshire and 
Derbyshire coalowner, and chairman of the Lancashire, 
Derbyshire, and East Coast Railway, has been having «a 
straight talk with his constituents of the Gainsborough 
division, pointing out the evil effects of trade unionism 
a8 at present in operation, and illustrating its results 





us many instances of the drift of British work 
abroad. Towards the close of his speech, Mr. Bain- 
bridge expressed the hope that as a result of the present 
struggle some new spirit might arise who will lay the founda- 
tion ofa union which, working hand-in-hand with capital, 
and recognising and watching, as it ought to do, the 
condition of work and competing power of foreign countries, 
will establish relations with employers which will put an end 
to such devastating and foolish strikes as that which is now 
doing so much harm to English trade. 





Our correspondent in Wales writes :—I have not heard of 
any branch of labour imitating the action of the colliers in 
making a levy of 6d. a head towards the strike fund. I have 
a strong impression that home troubles will prompt the 
majority to look at home first, and in consequence the lead 
will have but a small following. Amongst the iron and steel 
workers in the Cyfarthfa, and in the Swansea district, where 
there is a good measure of activity, the opinion is strong that 
even fuller prosperity, and probably better wages, would be 
enjoyed but for the interference of the engineers’ strike in 
the general business of the country. 

It was remarked on ’Change, Swansea, this week, that 
there was a further decrease in pig iron stocks ‘“ notwith- 
standing the interference of the strike.” In finished iron 
and steel the inquiries for rails and other work continued 
numerous, and the amount of work on hand is sufficient to 
keep the works fully going, and so far, it was added, no 
cessation at the engineering works has been experienced. It 
is a fair tribute to the Welsh steel workers and artisans, that 
with the exception of the abortive effort at the new Dowlais 
Works, Cardiff, they have been content to “look on” with- 
out any disposition to interfere. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE MANCHESTER SHIP CANAL. 


At the ordinary meeting on Taesday, November 9th, Sir John 
Wolfe Barry, K.C.B., F.RS., the President, in the chair, four 
papers, by Sir E. Leader Williams, M. Inst. C E., Mr. Whately 
Eliot, M, Inst. C.E., and Mr, W. O. E, Meade-King, M. Inst. C.E., 
dealing with the construction and working of the chester Ship 
Canal, were read, 

The first paper gave a historical account of the undertaking, 
with a general description of its construction and equipment. As 
early as 1721 the necessity for providing efficient water communica- 
tion between Manchester and Liverpool had been recognised, and 
many schemes had since that time been propounded. The first 
company proposing to construct a ship canal to Manchester had 
been formed in 1825, with Mr. Telford, Past-President Inst. C.E , 
and Sir John Rennie, Past-President Inst. C.E., as consulting 
engineers. Docks were to be constructed at Dawpool, on the 
river Dee, for large vessels, the cargoes being lightered to Man- 
chester, smaller vessels passing to Manchester, a distance of 
The depth of the canal was to be 15ft., and the locks 


51 miles. 
110ft, by 28ft. In 1838, Sir John Rennie reported in favour of a 
ship canal from Warrington to Runcorn ; and in 1840, Mr. Henry 


R, Palmer, Vice-President Inst, C.E., made a report to the Mersey 
and Irwell Navigation Company on the improvement of their 
navigation, so as to adapt it for sea-going vessels. No action had, 
however, been taken on these reports, and it was not until 1882 
that the question was revived. On June 27th of that year, a 
meeting of seventy leading merchants and manufacturers was 
held at the house of Mr. Daniel Adamson, when a Provisional 
Committee was formed, and the author and the late Mr. H. H. 
Fulton were instructed to make surveys, and report on the 
‘* feasibility of constructing a navigation to Manchester available 
for ocean-going vessels.” The late Mr. James Abernethy, Past- 
President Inst. C.E , was retained as consulting engineer. The 
author reported in favour of a canal with locks above Warrington, 
utilising the waters of the Mersey and Irwell, with large sluices to 
pass off floods. The bottom width of the canal was to be 100ft., 
to allow of vessels ogee gg any point, but this width was 
afterwards increased to 120ft. The depth was to be 26ft. The 
Provisional Committee resolved to take action upon this report, 
and to make application to Parliament for powers to carry out the 
work, In 1885 the Ship Canal Bill was obtained, the plan being 
moditied to meet the strong oppesition to training walls in the 
Mersey, by substituting a semi-tidal canal along the Cheshire side 
of the ets commencing at Eastham, about six miles above 
Liverpool. 

Thecanal commenced at Eastham locks, which maintained thelevel 
at a depth of 26ft., subject to increase on all tides which rise above 
14ft. 2in. on the old dock-sill datum at Liverpool. The lower sill of 
the largest lock was 23ft. below old dock sill, Liverpool, or 42ft. 
below high water ordinary spring tides; the upper sill was 28ft. 
below the ordinary water level of the canal. A channel had been 
dredged below the locks to deep water, giving 6!t. at low water 
spring tides, and 33ft. at high water. At neap tides there was 
13ft. at low water, and 26ft. at high water. Between this point 
and Runcorn the canal followed the south bank of the estuary, 
being carried by embankments across the bays, It then passed 
inland to Latchford locks, in an almost straight course, where the 
tidal action ended. Thence a straight cutting, three miles long, 
connected the tidal portion of the canal with the river Mersey, 
which, from this point to its confluence with the river Irwell, was 
absorbed in the more direct course of the canal. The water level 
was here nearly on a level with the adjoining land, which had been 
embanked with the spoil from the cutting ; the drainage on the 
north side of the canal passing into the Mersey as heretofore, a 
5ft. syphon under the canal providing for land drainage on the 
other side. The upper portion of the canal passed, in cutting 30ft. 
or 40ft. deep, through the valleys of the Mersey and Irwell, which, 
with their tributary streams, supplied it with water between 
Manchester and Latchford locks; even in the long drought of 
1896 there was ample supply of water for lockage purposes. Floods 
in the canal were dealt with by stoney sluices constructed parallel 
to the locks ; they were each 30ft. wide. At Mode Wheel and 
Barton there are four sluices each, at Irlam five, and at Latchford 
three. The minimum width at the bottom of the canal was 120ft., 
which enabled large vessels to pass each other at any point. The 
railway viaducts and the bridges afforded the same width of water- 
way, except at Runcorn Viaduct, which was 92ft., and Barton 
Aqueduct, 90ft. The swing bridge at Salford, which was above 
the largest docks, gave 75{ft. width of waterway. There were 
locks at Irlam, a miles from Latchford; at Barton, two miles 
higher ; and at Mode Wheel, 34 miles above Barton. The Man- 
chester Docks commenced at these locke, but the bottom width of 
the canal for three miles below them had been increased from 
120ft. to 170ft., to enable vessels to lie and discharge with- 
out interfering with the passage of traific on the canal. e total 
rise on the canal above the ordinary water level below Latchford 
locks was 60ft, 6in., giving an average of about 15ft. for each set 
of locks, The length of the canal to its termination is 354 miles. 
The ex ti had ted to about 54 million cubic 

ards, including 12 million cubic yards of sandstone rock. 
The expenditure of the company to the Ist January, 1897, had 
been £15,168,795 15s. 1ld.; and the traffic had increased from 
925,659 tons in 1894 to 1,826,237 tons in 1896. 

The construction of the Eastham and Runcorn divisions of the 





canal, where it was found necessary to take the line across the 
bays by embankments between the canal and the estuary, was 
Exceptional difficulties had been 


described in succeeding papers, 








encountered with portions of the Pool Hall Bay embankment. At 
one point the line crossed the bed of an old stream filled with m 
and when the rubble bank, forming the toe of the outer slope, had 
reached a height of 20ft., it slippgd forward, carrying the clay 
hearting with it, Sheet piling at tne back of the toe and between 
the rabble and the clay had, therefore, to be resorted to. At 
another point the work had to be stopped for some months at a 
level which allowed the embankment to be completely submerged 
at every tide. When tipping re-commenced the soft clay was 
forced out above the tops of the rubble banks on each side, and 
the clay had to be cut back on the slopes and replaced with rubble. 
An account was also given of the use of the high-pressure water 
jet in pile-driving through the sand, which had been adopted with 
much success at Ellesmere Pért Bay. The last paper presented a 
description of the Irlam division, where the nature of the work 
was rendered difficult by the frequent crossings of the rivers 
Mersey and Irwell, 

Ths papers were illustrated by cartoons and by lantern views of 
the leading features of the canal during and after construction. 








RoYAL INSTITUTION.—Professor Oliver Lodge, F.R.S., will deliver 
the first of a course of six Christmas lectures—specially adapted to 
young people—on “ The Principles of the Electric T’ on h,” at 
the Royal Institution on December 28th. The remaining a ew 
= ~ ” on December 30th, 1897, and January Ist, 4th, 6th, 

5 : 


LIVERPOOL Society or CHEMICAL InDUsTRY.—At the opening 
meeting of this Section an address was read Dr. Charles 
K. Kohn, on the ‘* Manufacture and Properties of Carborundum.” 


This material was discovered by Mr. E.G. Acheson, of Mononga- 
hela, Pennsylvania, in 1891, in an attempt to obtain diamonds by 
heating a mixture of carbon and clay in the electric furnace. It 
was made in an improved form of electric furnace, in which a 
mixture of coke and sand, to which a little sawdust and salt are 
added, is heated to a temperature about that of the electric are 
—3500 deg. Cent. The product obtained from the furnaco 
consisted of an amorphous form of carbide of silicon, as yet a 
valuelees product, in gddition to the carborundum. The most 
valuable property of carborundum is its extreme hardness, bein 
— that of the diamond. In addition it is incombustible an 
infasible, 


New Gravine Dock aT BLyTH.—Oa November 10th a cere- 
monial of no small moment to the commercial world, and particu- 
larly to Blyth, was performed on the premises of the Blyth Dry 
Dock Company, Limited. The large new graving deck—one of 
the largest in the kingdom—which has been constructed to the 
order of the company named was formally opened by Mrs. J. D. 
Milburn, of Newcastle, and the event was made the occasion of 
very considerable public display. The dock itself is 480ft. in 
length, width at cope 89ft., width at entrance 6lft., depth of 
water on sill at high water 224ft., and the depth from cope to floor 
3lft. 3in. The site of the dock is on a piece of ground formerly 
known as the Fianker, and is situated north of the Blyth Dry 
Dock Company’s two docks. This ground was entirely covered 
with water every tide, and was the main outlet of the sewage from 
the tcwa, as well as surplus water from the land and collieries 
beyond. A large conduit to convey the sewage and water, 730ft. 
long and 54ft. diameter, partly constructed of brick and concrete 
and partly of steel tubes, had first to be made along the south 
side of the new dock, the dock wall being afterwards built round 
it. An extensive coffer dam had to be constructed to keep back 


the river water during the ex ti an g inside. 
The dock walls and floors are com entirely of Portland cement 
concrete. The engine-room is below the surface level, and is 
42ft. long by 33ft. 6in. wide by 23ft. deep, and is situated between 
the old and the new docks; the walls and floors are also built of 
cement concrete. The eg machinery, supplied by Messrs. 
Gwynne and Co., engineers, London, was described and illustrated 
in our columns on May 28th last. They are composed of two 
independent compound tandem engines, having cylinders 15in. 
and 27in. diameter respectively by 20in. stroke, and the pump; 
are of Gwynne’s patent M. 36in. sizo, each having suction and dis- 
charge pipes 36in, diameter and pump discs 6ft, diameter, capable 
together of delivering 56,000 gallons of water per minute against 
a head of 30!t. There is alsoone 10in. centrifugal pump for drainage 
supplied by Messrs. Tangyes, Limited, Birmingham. Steam is 
supplied by two marine multitubular boilers, working at 100Ib. 
pressure. The gates are built entirely of steel with Greenheart 
mitre posts, quoins and sill pieces are hung from the sides, and are 
held by strong anchor bolts built into the entrance walls. The 
gates have been built by the Brandon Bridge Building em ge 
Motherwell. The engineers for the work were Messrs. J. - 
Sandeman and Moncrieff, Newcastle, the resident engineer being 
Mr. Donald Macdonald. The contractor for the work was Mr. D. 
N. Brims, Newcastle, Mr. George Cooper being his representative. 


PuMPING ENGINES IN THE UNITED StaTEes.—The Metropolitan 
Water Board, Boston, Mass., has awarded to the Holly Manu- 
facturing Company, of Lockport, N.Y., a contract for three 
vertical, triple-expansion, fly-wheel pumping engines, each having 
a capacity of 35,000,000 United States gallons in twenty-four hours. 
The specifications require that the engines shall perform a duty of 
145,000,000 foot-pounds for each 1000 1b. of commercially-dry 
steam used by the engines. The duty is to be based upon plunger 
displacement, but it is specified that the slip for loss of action in 





the pumps shall not exceed 3 per cent. of the plunger displace- 
ment. The engines are to be operated against a total head of 
45ft., and supplied with steam of 150 1b. pressure. If the duty 


shown by the engines exceeds 1450,00,000 foot-pounds the con- 
tractor is to receive a bonus of 350 dols. for each million foot- 
pounds in excess of the guaranteed amount, and if the duty is less 
than 145,000,000 foot-pounds the contractor is to forfeit the sum 
of 1000 dols. for each million foot-pounds unperformed below the 
guaranteed amount. The following proposals were received for 
the engines:—Holly Manufacturing Company, 45,500 for each 
engine. The design submitted by this company had steam 
pce 17in., 3ljin., and 46in. in diameter, by 60in. stroke ; 
three single-acting pumps, with plungers 37in. in diameter and 
60in. stroke ; piston speed, ft. per minute. The George F, 
Blake Manufacturing Company, Boston: Type A, 67,000 dols. 
for each engine; Type B, 65,000 dols. for each engine. The 
designs submitted by this company had steam cylinders 18in., 
32in. and 50in, in diameter by 60in. stroke ; three single-acting 
pumps, with plungers 40in. in diameter, and 60in. stroke. The 
engines were designed to have a —— speed of 254ft. per minute, 
The Edward P, Aliis Company, Milwaukee, Wis., submitted three 
proposals: Type A, 66,000 dols, for each engine ; type B, 75,000dols. 
for each engine ; type C and D, 79,000 dols. for each engine. The 
same type of steam end was submitted with all bids, the designs 
varying in the types of pumps. The steam cylinders were 20in., 
36in., and 54in. in diameter by 66in. stroke. Types A, B, and D 
had ag pumps, with plungers 43in, in diameter, and 66in. 
stroke. Type C had double-acting pumps, with plungers 30}in. 
in diameter by 66in. stroke. The engines were all —— to 
make 20 revolutions per minute, giving a piston speed of t..per 
minute, Lake Erie Engineering Works, Buffalo, N. Y.: Type 
No. 1, 67,400 dols.; type No. 2, 69,500 dols. These designs had 
steam cylinders 19in, 33in. and 52in. in diameter by 60in. stroke ; 
pumps, single-acting, with plungers 37}in. in diameter, and 60in. 
stroke ; piston speed 282ft. per minute. The types differ in the 
design of the pump chambers. I.P. Morris Company, Philadel- 
phia, Pa.: Single-acting plungers, 88,200 dols. ; differential plungers, 
89,500 dols. These designs had steam cylinders 17in., 31}in., and 
48in. in diameter, by 60in. stroke; single-acting plungers, 37iin. 
in diameter by 60in. stroke; differential plungers, 37jin. and 
26}in. in diameter by 69in. stroke; piston speed§ 3Sv0ft. per 
minute, 
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THE VELOCITY AND PRESSURE OF THE WIND 
AND ITS MEASUREMENT. 


THE velocity and corresponding pressure of the wind is a 
most interesting branch of practical meteorology, to which 
unfortunately the great majority of meteorologists devote 
but little attention. 

The reason for this neglect of a subject which is not 
merely interesting, but also in a high degree useful, is perhaps 
not far to seek, for as a rule the amateur meteorologist is a 
person who is not content with a merely theoretical study of 
the science, but he likes to occupy himself also with some 
kind of observational work, for which purpose he usually 
equips his “ station” with a set of instruments adapted at 
once to his means and to his surroundings. Nearly every 
suburban garden will afford a more or less satisfactory site 
for a thermometer screen and a rain-gauge, while in the 
hall of the house a barometer is not only useful as a weather 
glass, but it may also form an admirable addition to the 


furniture, and a few pounds will generally suffice to purchase | rega: 


the lot; but for measurements of wind force the conditions 
are rather less simple, and if the anemometer is to be some- 
thing more than a toy, and is intended for really useful work, 
not only is it a somewhat expensive instrument, but it also 
involves conditions of exposure which cannot always be 
secured, 

Tt is perfectly true that these conditions are not always, 
or perhaps often, met, even where anemometers are erected ; 
and the regrettable result in many cases has been that long 
series of observations of wind force are scarcely worth the 
paper on which they are recorded. There are, however, 
certain self-evident limits in this matter of expcsure, beyond 











THE DINES ANEMOMETER 


which no one who proposed to himself really serious work 
would think of going, and which have hitherto put anemo- 
meters quite out of the question as a part of their instru- 
mental equipments, with many -who would otherwise have 
been glad to erect them. 

But, as we have already said, this subject of wind force is 
a practical one, of much importance to many men whoge 
work constantly requires them to take it into consideration, 
and who are justified in asking that at least an earnest 
attempt shall be made by those who profess to make a 
special study of the science to which it particularly belongs, 
to obtain trustworthy data respecting it. Admittedly it is at 
present in an extremely unsatisfactory position, and it may 
not be amiss to look for a moment at the causes to which we 
think this is due. 

The anemometer is by no means a new instrument, and 
the type which is now in most general use has been adopted 
‘or the last half century—a period far more than sufficient, 
one might have supposed, to have allowed all its idiosyncrasies 
to have been discovered, and its faults remedied. It is 
known as the Robinson cup anemometer, and it consists 
essentially of a set of four hemispherical cups, which are 
allowed to rotate horizontally with the wind. These cups are 
carried on arms forming a cross set upon a vertical spindle, 
the lower end of which is connected with a counting apparatus 
of some form or other, to record the number of revolutions 
the cups make ina given time. Sometimes this is done upon 
a dial, and at others it is recorded automatically and con- 
tinuously upon a sheet of paper. Obviously with this instru- 
ment the question at once arises, do the cups revolve with 
the same speed as the wind which drives them, or, if 


not, what is the relation between them ? 
A moment’s thought will suffice to answer the first part 


that the answer to the second part of it was that the ratio 
between the speed of the cups and that of the wind was as 
1:8, and also that this ratio was not affected by the dimen- 
sions ‘either of the cups or of the arms supporting them. 
Accordingly, ever since the year 1846, when the first instru- 
ment of the kind was made, down to the present day, eve 
instrument maker has been governed by this dictum, wit 
the result that it is involved in the construction of the 
tiniest, and also of the biggest, cup anemometers that have 
been made 

But is the dictum true? Is it really the case that the 
cups travel at one-third the velocity of the wind? Fora 
long time it has been quite certain that, in the broad way 
in which Dr. Robinson stated it, it is not true; and the 
result of experiments, made and repeated many times during 
the last quarter of a century, have made it abundantly clear, 
first, that the ratio is affected at once by the dimensions 
both of the cups and also of the arms ; and, secondly, that in 
the case of the large instruments which are generally 
rded as the ‘‘standard” siza, and whose records are 
most generally quoted in the case of gales, the velocities 
hitherto published need to be reduced by nearly 30 per cent. 
to get at the truth. 

ome years ago the Royal Meteorological Society appointed 

a committee to consider this subject of wind-force, and to the 
initiative of that committee some valuable action has 
been due. Amongst its members was Mr. W. H. Dines, 
B.A., a gentleman who not only took a deep interest in wind 
force, but who, fortunately, combined in himself a remark- 
able ability in devising experiments, with the means for 
successfully carrying them out. At the request of the com- 
mittee Mr. Dines organised a long and exhaustive series of 
experiments, not only on the relation of the velocity of the 
wind to the speed of the Robinson cups, but also on the 
general relation of the velocity of the wind to its pressure. 
Experiments were carried out at Hersham in Surrey; they 
exhibited great skill in the adaptation of means to secure | 
the desired results, and they extended over a period of many | 
months. 

The results Mr. Dines obtained are unfortunately much 
less widely known than they deserve to be; some have been | 
published in the various reports of the committee, and may 
be found in the Journals of the Royal Meteorological Society ; 
and others are printed in the ‘‘ Proseedings”’ of the Royal 
Society, but as a rule papers so printed are practically 
buried, and it is to be regretted that the results have not 
been combined and published in a complete form. The 
methods which Mr. Dines employed, and also the results he | 
obtained, have not only remained unchallenged, but they 
have received confirmation from subsequent experiments, | 
made by other investigators in this branch of science, and | 





notably from some important series made in America. 

Broadly stated, the Hersham experiments confirmed the 
results derived from those which had preceded them, as to 
the influence of the dimensions of the cups and arms of an 
anemometer upon the relation of the speed of the wind to 
that of the cups; and they also throw much valuable light 
on the relation between the pressure of the wind and its 
velocity, for which Mr. Dines gives the formula P = V? 
x ‘003, instead of P = V? x ‘005, which has hitherto been 
most generally used. 

It is perfectly clear, therefore, that conceptions of wind- 
force based on the results given by anemometers constructed | 
in accordance with Dr. Robinson’s dictum need to be 
modified in such a way as the dimensions of the particu'ar 
instrument may require; and that the results from the large 
standard instruments need to be reduced to un amount not 
much more than two-thirds of that recorded by the anomo- 
meter. 

A very common way of statirg the wind force is to ssy 








anemometer gives us no information upon this point, and it 
is necessary to turn to an anemometer of an altogether 
different type for the answer. 

The pressure-plate anemometer has been in use for nearly 
as long a period as the cup anemometer, but in dealing with 
it we are met bya set of questions which are even more 
difficult to answer than those we have been considering 
As its name implies, this instrument consists of a piate, 
generally but not necessarily of one _— foot area, which ig 
exposed to the wind, and is by it driven back upon a 
spring whose resistance is the measure of the wind’s force 
But what is the distribution of the wind pressure upon the 
face of the plate, and how is that distribution affected by its 
shape and size? What, again, is the effect of the momentum 
of the plate, and also of the recording mechanism employed 
upon the result obtained ? , 

The answers to these questions are not easily given; but as 
showing their importance, it may be mentioned in reference 
to the last of them, that the substitution a short time since of 
a flexible chain fora wire which had until then been uced 





PRESSURE ff 


in an instrument of this type at the Greenwich Observatory, 
has resulted in a very Jarge reduction in the maximum 
pressures since recorded, and it is certain that this reduction 
is at due to equally strong winds not having been experi- 
enced, 

The pressure-plate anemometer has given us valuable, 
although incomplete, information respecting the oscillations 
of the wind; but, as a matter of fact, its results as measure- 
ments of the actual pressure of the wind are not of much 
value, and cannot be relied upon as scientific data. This 
leads us to refer to another and most valuable outcome of the 
Hersham experiments. Very naturally Mr. Dines was led to 
ask himse'f whether it was not possible to devise an instru- 
ment for the purpose of measuring wind force, which should 
be free from the objections which are attached to the forms 
of anemometer we have described, and which are practically 
the only two which have hitherto been used. The ingenuity 
and resource which so distinguished his experiments 
supplied an answer in an entirely new form of anemometer, 






















































































that its velocity is so many miles per hour, by which is 
generally meant the run of the cups as shown by the instru- 
ment in that period. This form of record, which involves 
time, is characteristic of the cup anemometer, but it is in 
reality s mean velocity for the ifiterval, because, as everyone 
knows, the force of the wind is seldom the same for many 
seconds together, even in the most open situation, where it 
is entirely free from local eddies. It is constantly varying, 
now rising to a maximum in a gust, and now falling to a 
minimum in a lull, the oscillations following each other 
with varying frequency, and covering a range depending upon 
the strength and character of the wind. And what the cup 
instrument does is to sum up these gusts and lulls. 

It is evident, therefore, that the maximum force must at 
times greatly exceed this mean velocity; and as for many 
purposes it is the maximum force which it is essential to 








of this question in the negative ; and Dr. Robinson, when he 
first introduced ths instruments, determined by experiment 


know, the question arises, To what extent do these osci!la- 
tions of wind force take place? Unfortunately, tha cup 
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which possesses many advantages over both the cup and 
pressure-plate instruments, at the same time that its record 
combines in itself the characteristic features of them both. 
This instrument is known as the pressure-tube anemo- 
meter,* and after Laving been subjected to a long and ex- 
haustive series of trials, it has now become a recognised type of 
anemometer, which we believe is destined to entirely supersede 
both its predecessors in the field, It consists of two indepen- 
dent parts—the head, which is exposed to the wind, and the 
recording apparatus, which may be put a considerable dis- 
tance away, and in any convenient place. These two parts 
are connected with each other by means of two flexible metal 
tubes, which can be carried cy rawr without trouble, and 
by means of which the initial culty in erecting an ane- 
mometer, that of exposure, if not altogether overcome, is at 
any rate greatly reduced. Where a mechanical connection 
* The p tube ter is mace by Mr. R. W. Munro, Gran 
ville Works, Kiog’s Cress-read, London, W.C. 
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has to b maintained between these parts, as is the;case with 
both the cup and pressure-plate instruments, the anemo- 
meter can never be placed far above a building of some sort, 
and buildings of any sort are very prejudicial to observations 
of wind force, and, a3 we have already pointed out, this 
necessity has rendered worthless many long series of observa- 
tions. The instrument may be briefly described as follows : 
—The head consists of a vane, formed of a piece of tube 
with an open end, which is kept facing the wind, and into 
which the wind blows, while just below the vane is another 
and larger tube, perforated by several holes arranged in rings, 
the action of the wind in blowing across which is to suck out 
the air from the inside. These two tubes are separately 
connected with soft metal pipes, which are led down to the 
recording apparatus, wherever it may be placed. 

The “recorder” is formed of a flat, specially ceogel, 
which is placed in a closed vessel containing water. The 
vane is connected with the inside of this float by means of 
the soft metal pipe, through which every variation of wind 
pressure experienced at the mouth of the vane is trans- 
mitted, and in accordance with which the float rises or falls 
in the water. 
below the vane opens into the top of the closed vessel above 
the float; and consequently a reduction of pressure, caused 
by the suction of the wind at the holes, takes place above the 
float, simultaneously with the increase of pressure inside it. 
The two causes operate, therefore, in the same direction, 
and synchronously, to lift the float. To the top of the float 
is attached a rod which carries a pen; and the arrangement 
is such that its every oscillation is recorded graphically upon 
a sheet of paper, which is uniformly moved by a clock. 

There is another and simpler form of the instrument, in 
which the float and recording apparatus is dispensed with, 
and the variations of wind force are indicated by the excur- 
sions of a coloured fluid in a suitably curved tube. From 
this instrument the strength of the wind from moment to 
moment can be observed, and an index in the tube records 
the maximum force reached, but no geographical record is 
to be obtained. The same “head” is used in both cases, and 
the connection with the glass tube is made in the same way 
as when the recorder is employed. 

The constants of this instrument were originally very care- | 
fully determined by Mr. Dines upon a large whirling | 
apparatus at various speeds; and, subsequently, the anemo- 
meter has been subjected to prolonged tests by the Meteor- 
ological Office, and by private observers, with uniformly | 
satisfactory results. They have been erected at Scilly, 
Holyhead, Bidston, Rousdon, and elsewhere in the United | 





Kingdom ; at many places in India, and in France, Holland, 
Japan, and elsewhere. 
he many advantages which this instrument possesses 
over other types cannot fail, we think, to assist very greatly | 
in the solution of the outstanding questions respecting wind- | 
force. The fact that with it a satisfactory exposure can be | 
obtained, anywhere where a flagstaff can be erected suffi- | 
ciently high to be clear of local obstructions—and this can 
done in most places, even in towns—isan advantage whose 


The pipe connected with the perforated tube | 


tmportance can hardly be overstated. Besides this, the 
character of the results it yields, combining as they do the 


features of both the cup and pressure-plate instruments, and | 


enabling one to study not only the mean force, with the 
maximum and minimum, but also the general character of 


the wind, must lead to light being thrown on questions | 


about which there has up till now been much uncer- 
tainty. And, finally, the simplicity of the instrument, its 
freedom from complicated mechanical details, and its com- 
parative cheapness, will no doubt lead many to take up an 
interesting and useful subject of research, who would hesitate 
to do so if it involved the trouble of constant oiling and 


attention demanded by the older types of anemometer, to | 


say nothing of the unsatisfactory character of the results 
thece instruments yield. 








GRAIN SILO AT MANCHESTER. 


Since the opening of the Manchester Ship Canal a con- 
siderable traffic has arisen in grain for the supply of the 
populous district around Manchester. When it is considered 
that Manchester is the distributing centre for a population 


| of about eight millions, and that the consumption in the | 
district is larger than in any other similar area in the United | 


| Kingdom, not excluding that around the port of London, it 
| will be seen that there is every probability of a large trade 





GRAIN SILO AT MANCHESTER 


being established in thisdirection. In spite of the inadequate 


| accommodation at present provided, the import of grain into 


the port of Manchester has increased rapidly, and the 
| directors of the Manchester Ship Canal have now made 








| arrangements for providing a grain warehouse fitted with 
| elevator and other appliances of the latest design. 

| The illustration shows the building and elevator now bein 
erected by the American firm, Messrs. John S. Metcalf eo 
| Co., of Chicago, and it is expected that the elevator will be 
| ready for traffic in January next. The warehouse will be 
capable of storing 40,000 tons of grain; the exterior of the 
building will be of brickwork, while the interior will con- 
tain 226 wooden bins, varying in storage capacity from 
37 tons to 300 tons each. The building will stand at an 
average distance of 340ft. from the front of the quay, where 
there will be a tower containing a marine leg, which will be 
lowered into the holds of the vessels, and is designed to dis- 
charge a cargo of grain at the rate of 350 tons per hour. As 
is usual in modern installations, arrangements will be made 
in the tower by means of which the grain will be weighed 
continuously, while being conveyed from the vessel to the 
elevator. In the warehouse Metcalf’s patent dryer will be 
provided for dealing with grain that arrives in a heated or 
damaged condition ; it will be capable of drying 50 tons of 
| grain at each operation. There will also be, as shown in the 
| sketch, a conveyor for loading barges and coasting vessels 
| either with grain in the bulk or in bags, at the rate per hour 
| of 150 tons, if loose, or 250 sacks, if bagged. 


| 








GiLascow UNIVERSITY ENGINEERING SocieTy.—At a meeti 


| of the a Thursday, November 11th, Professor Archiba) 


Inst. C.E., in the chair, a lecture was delivered 
by Mr, Harold D. Jackson, on 
Ordnance, First shortly sketch- 
ing the oe of the manufac- 
tare and use of cannon with their 
mountings and working, he pro- 
ceeded to describs modern types 
and construction. After dwell- 
ing on the ingenious breech me- 
chanisms, obturators and mount- 
ings in use, he spoke of various 
explosives and projectiles. The 
lecture was illustrated by numer- 
ous lantern slides, and an inter- 
esting discussion took place, after 
which Mr, Jackson was accorded 
the hearty thanks of the meet- 
ing. On the following Saturday, 
the Society visited the works of 
the Sammerlee and Mossend 
Iron and Steel Company, Ltd., 
where a very interesting and in- 
structive morning was spent. 
The Siemens furnaces were seen 
charged and tapped, and the 
treatment of the ingots traced 
until the steel was in its final form. 
The battery of Babcock and Will- 
cox boilers, the various engines, 
hydraulic and other plant, were also examined. After refresh- 
ments had been served a cordial vote of thanks to the compary 
was moved by the secretary of the Society, to which Mr, George 
T. Neilson responded. 


Barr, D.Sz., 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
ecg correspondents.) 


TRADES UNIONISM AND MR. BARNES. 


Srr,—I have read with great interest your leader on the above, 
which appeared in your issue of 12th inst., and may say that in 
the main I agree with your remarks. 8 2 

I am a member of the Amalgamated Society of E eers, 
holding a responsible position with a large firm of mechanical 
engineers in this country. That I am a member of such Society 
is well known to my employers, hence my good reason for stating 
that, although they have joined the masters’ Federation, they 
have no evil intentions against honest, straightforward trades 
unionism. In fact, they have always leaned towards my Society, 
and will, no doubt, continue to do so, co long as they are treated 
in a spirit of common sense and fair play. 

My position is such that I am able to form some opinion as to 
the cost of producing a steam engine in an English workshop, and 
the amount of profit which ths English manufacturer generally 

ts on this class of machinery having worked in the — 

owing prices for both piece and day work, and travelled 
selling engines, both at home and abroad in competition 
with foreign firms. I therefore doubt very much if many 
members of my Society—even Mr. Barnes himself—are in a better 
position to-day to give an opinion re foreign competition in our 
trade; and I would here point out to my brother-members and all 
others in the trade, a and =, that _ ot te neapecede 
foreign competition cry is no longer to espised, and can assure 
them that i have known cases of underselling by foreign houses, 
even where home prices were cut down to the lowest — 
margin of profit. Neither must they think for a moment that the 
foreign machine is generally found at the present day to be 
inferior to the English-made machine. I have seen foreign engines 
and machinery at work which would do credit to our best English 
houses, and I will be pleased to refer Mr. Barnes to an important 
country where the foreigner is slowly but surely pushing English 
engineers to the wall. Many of our members reside in the country 
referred to, and if Mr. Barnes will inquire of them he will find 
what I say to be more than correct. I have seen machinery sold 
and offered by foreign firms at prices which, if adopted in this 
country under mt conditions, would, I am sure, mean the 
closing of many important works, or the reduction of wages, 

Now I have no desire to see a reduction in wages, neither do I 
consider any reduction in the present rates necessary to the well- 
—— of this empire, providing capital and labour will go hand in 
hand, each c and obtaining its due reward. Capital should 

be unfettered so far as it does not oppress labour, labour should 
be free so far as it does not interfere with the just claims of 
capital. 

Not many years back I was—like many to-day—of opinion that 
the masters were making their pile, especially when the shops were 
fall of orders and running overtime ; to-day I am wiser, knowing 
that I have frequently booked orders on which there has been 
little and in some cases no profit beyond the keeping of tools fully 
<r and the men together pending better orders coming 
to . 


I do not say for a moment that in years past masters have not 
made their pile, in many cases robbing labour of her just reward. 
I have no desire to see a return to those days, hence my reason 
for being a member of the Amalgamated Society of Engineers, 
Our motto must be defence, not offence, and fellow members must 
not consider this letter in favour of one side more than another, I 
simply state hard solid facts, facts which will appear more clear 
ten years hence. 
as the same is run on common-sense and —r y principles— 
master and man having equal freedom—and I trust the day 
is not far distant when we, as a society, will be looked up 
to by employers to supply them with workmen. The vast 
amounts which we sometimes spend in wars like the present 
— be perhaps better spent in building our own club-rooms 
or halis in the large manuf: ing centres, where young members 
of our society and others could meet and discuss mechanics, 
engineering, and the like, to theirs and our benefit. I know a 
——s young engineer who joined our society, and left in 

jisgust, because after attending several meetings he, to his sur- 
rise, heard not a single remark re engineering. Lest us attract the 
young men in the trade to our ranks by offering them some- 
thing substantial and interesting. I also hope that in the near 
fature employers will be invited to attend our annual gatherings 
all over the country, and give us their opinion ve the trade of the 
world for the past and coming year. Oars and theirs is a common 
cause, and if we are to retain our own we must join hands, pull 


le gam and bury the past. 
hope the present stroggle will be the last of its kind, in our| y 


ranks at least ; that honourable peace will be proclaimed at an 
early date, and that both parties will be wiser, if sadder, knowing 
better in future. I will be pleased at any time to disclose my full 
name and address to either the Masters’ Federation or my society. 
November 15th. LIvE AND LET LIVE, 


THE ATLANTIC CITY EXPRESS. 


Str,—In accordance with the editorial note which is appended to 
my letter, page 469, I have most carefully read over the note-book 
in which are r ded the p facts relating to my trip to 
America in 1893, at which time I acted officially in connection with 
the Transportation Department of the Chicago Exhibition. With 
respect to the Atlantic City run, it must be stated that by the 
co of Messrs. Burnham, Williams, and Co,, and the chief 
officials of the Philadelphia and Reading Railroad Company, I 
travelled on Wednesday, 13th June, 1893, from Camden, Phila- 
delphia, to Atlantic City and back, for the special purpose of seeing 
the working of trains on this important section of line. 

The engine was No, 682 in the railway company’s list, and was 
built in , 1893, and is 13,412 in the books of the makers. It was 
an eight-wheeled engine of the ‘‘double-ender” type, the four 
coupled wheels of 6ft. Gin. diameter being in the middle. It wasa 
Vauclain four-cylinder compound, two high-pressure cylinders 
13in., and two low- 22in. diameter. Heating surface about 
1450 square feet ; boiler pressure 180 lb. The train consisted of a 

ear on two four-wheeled bogies, weight 25 tons—2000 Ib, 
tons—four day cars on four-wheeled bogies, weight each 40 tons, and 
two very large Pallman cars on twelve wheels, having each a weight 
of forty-five American tons. These are the weights of the seven 
cars exactly as handed to me by the officials. If your readers will 
have the goodness to refer to your issue of the {oth September, 
page 252, they will find the section of the railway, and more 
clearly understand the extracts from my note-book. 

In consequence of the discussions and disputes which from time 
to time appeared in the English papers, I decided to devote 
my special attention to the question of maximum speed, or the 
time taken to traverse any one mile. For this purpose I provided 
myself with double stop-watches so arranged that upon passing 
a mile-post one watch was stopped and the other started, both 


lat, 











ctuated by the mo t of one lever, and recorded the time to 
quarter seconds. I had also my own watch, giving the ordinary 
New York time. My assistant, who travelled with me in the 


cab, took independent notes from another watch as to the actual 
New York time of passing every mile-post and station, Mr, 
Vauclain, the inventor of the engine, travelled in the Pallman car, 
and had his own stop watches and made his own notes. Thus it 
will be seen that there were three separate people taking indepen- 
= notes by means of five watches, and the mile-posts on the 

way. 


1 have no intention of leaving a egeae 4 so long | ing 


these extracts is not necessary. The ferry boat left Philadelphia 
at 9 o'clock, and the train left Camden at 9.12}a.m. At starting 
from Camden there was a steam pressure of 180 1b., the toiler had 
5hin. of water in the gauge glass, and the Westinghouse air brake 
pressure was 81]b. From Camden to Williamstown Junction was 
nearly all up-hill and the engine was heavily worked, attaining 
speeds of from 55 to 65 miles per hour, but the steam pressure was 
never below 180 lb. 
Once over the top of the hill there commenced some very fast 
work, From the thirty-eighth to the thirty-second mile-post on 
your diagram was run at 75}, 78} miles an hour. Oa arrival at 
the thirtieth post the driver—engineer, I beg his pardon—called 
to me “Now, Englishman, I am going to let her out.” At that 
moment the safety valves were blowing off furiously, the pressure 
gauge showed 185 lb. of steam, 44in. of water in the water gauge, 
and 81 lb. of air pressure in the brake. Throughout the whole 
distance, from the thirtieth post to the fifth post upon your 
diagram, the speed averaged 75 miles an hour, but between the 
twenty-eighth and twenty-seventh posts, nineteenth and 
eighteenth, and from the eighth to sixth post the exact times 
per mile were 444, 44}, 44, 433 seconds. The total time in 
motion over the 554 miles was 58 minutes 40} seconds. 
On the same day I returned upon engine No. 682. At 
starting there was a boiler pressure of 181 1b., 5in. of water in 
the water gauge, and 814 Ib. of air in the brake ; the train was com- 
osed of six cars, one of the Pullmans having been detached, The 
fongth of level line between the twelvth and the eighteenth mile- 
ts was ron at the rate of 78°34 miles per hour, but the fastest 
it was from the thirty-ninth to the forty-fifth post, the seconds 
for the mile being 46, 454, 45, 444, 44, 437, and between the 
fifty-second and fifty-third posts a mile was covered in 44 seconds. 
At the end of the journey Mr. Vauclain, my assistant, and myself 
compared notes, and the three results agreed exactly, the 
time of the return journey being 55} minutes for 55} miles. 
It may be mentioned that I travelled over 1000 miles upon 
engines in America, and I have the times passing every mile-pust. 
However, the length of this letter has now already run to too 
great a length. CLEMENT E, STRETTON, C.E, 
Leicester, November 15th. 





SHEATHING OR FEATHERING PROPELLERS. 


Srr,—Thirty-five years ago I found myself in an awkward pre- 
dicament, during a gale of wind off the south-west coast of 
Sardinia, in a small sailing schooner called the Hydrantha, of 
175 tons registered measurement, but which was conveying a load 
of 300 tons of ealt pork in casks from Corfu to Gibraltar, the con- 
sequence being that her waist was only 10in. above the water- 
level when the ship was at an even keel. Our course was 
necessarily thaetinon § but eo powerful was the current setting in 
from the Straits, and so unbroken the force of the westerly gale, 


which are mounted nearly as many guns as she carries 

whole deck? But must a ship having two whole decks, upne 
either of which an equal number of guns is mounted, be ealled a 
ingle-decked vessel! And yet in official language the Leander 
and Newcastle are not two-decked ships. Otherwise their lower 
battery decks would not be called their upper decks, nor their 
upper their spar decks. Neither would their depth of hold be 
measured from the deck below the first battery deck, nor the 
length of the same deck be registered as the length of the gun 
deck. These are the only points in which these frigates with spar 
decks differ from the cut-down seventy-fours, and from the fifty. 
six and fifty-four-gun ships already mentioned.” The italics are 
mine, and settle the question as to whether the Leander was or 
was not a frigate. According to the Admiralty she was, 

The Leander was 1572 tons register, and was in all respects like 
the Majestic, Goliath, and Saturn, cut-down seventy-fours, 

On page 127 of vol. iv. will be found some particulars of the first 
Leander, a fifty-gun frigate, which, on the 17th of February 
1805, recaptared from the French the English Cleopatra, and her 
captor, the Ville-de-Milan, a twenty-three-gun French frigate, 

Brighton, November 15th, Jack ASHORE, 











POPULAR SCIENCE, 


Sir,—It is always gratifying to note the spread of education 
and of a taste for science. I therefore make no apology for cend- 
ing you the enclosed cutting from a popular weekly joornal. [ 
don’t know who the editor is, though I should like to. I want to 
know what price he pays for ‘‘ pars” of the sort, as I could send 
him quite a number like the enclosed, 

BUMBLE Bex, 

‘**Qae often wonders,’ writes a lady, ‘how the exceptionally 
small wings a bumble bee possesses can keep his rather large body 
in the air, And it is not generally known that the said wings are 
—— the rudders by which he steers his way. On coming out of 
his hive, or hole, he is very much smaller than when we see him 
flying in the air. Oae will notice he rests on the ground a second 
or so before starting off. During this time he is filling himself 
with air, and when light enough he rises and sails off, steering 
his course with his % 

‘* This is indeed a curiosity of nature, and one I never heard of 
before. (Can any reader tell me whether it is indeed a fact that 
the bumble bee converts himself into a sort of animated balloon /” 

P.S,—Is it difficult to be an editor ? 





ELECTRIC TRACTION IN THE UNITED STATES, 


Sir,—As the discussion of Mr. Dawson’s paper at the Institute 
of Mechanical Engineers on “ Electric Traction” has been 
adjourned for three months, pray allow me to enter a word of 

test inst the ungenerous tone recently adopted in our 





which lasted a full week, that we could make no headway agai 

it. Each night we tacked over towards Cape Bon, returning in the 
morning to almost the identical spot off the rugged mountainous 
coast of the Italian island, finding ourselves at last drifting in 
almost under the cliffs. : 2 ne 

The captain, who was a plucky little Devonian, hailing from 
Brixham Bay, felt very anxious about the position of the veesel, 
and observed that he had often wished for some sort of con- 
trivance that would work automatically by the motion of pitching 
and ’scending cf a ship heading on to the sea to ease her off a lee 


engineering discussions in criticising the enginee: work done 
in America. English engineers complain ane as, Bo had as 
yet no chance of showing what they can do in electric tramway 
work, and promise work superior to the American as soon as they 
are given a chance, But would they even now have a ghost 
of a prospect of a chance if ppt Bon Be not led the way by ten 
years of hard and brilliant pioneer work, and thereby won half 
the battle for Englishmen in overcoming prejadices and in dis- 
covering the directions in which to avoid mistake’ If the 
prospects of electric traction in Britain take a turn for the better 





shore. He felt quite convinced that a stout cone at the end of a 

le projecting diagonally into the water aft, capable of collapsing 
ike an umbrella as the stern rose, and expanding as the stern fell, 
would greatly help a sailing 
vessel, especially in prevent- 
i the loss of way as she 
“went about.” The idea 
struck me, particularly at 
the time, as I had experi- 
enced the same difficulty a 
few years before under the 
cliffs at Zante, with the wind 
on shore, on the qld ‘‘ship of 
the line ” Neptune, when sail- 
ing from Malta to Corfu. 
She missed stays, owing to 
the wind dropping under the 
high land, and almost grazed 
the cliffs, in consequence of 
the loss of way when she had 
een pape 

Apro 0 e drawings 
which tee in THE Enai- 
NEER last week of Maudslay’s 
feathering screw of forty 
ears ago, and of the Sheath- 
ing Propeller Company’s 
models, which were shown to 
the Institution of Naval Archi- 
tects in June last, it would 
seem that the idea of the Brix- 
ham schooner’s 





peller, although there is no apparent reason why such a valuable 
factor should be neglected. In the patent of Mr. Joseph Maudslay 
the auxiliary propeller was worked by steam, and by the move- 
ment of a spindle pos through to the upper deck the blades 
could be made to feather when the screw was not required as an 
auxiliary propelling force. In Ferguson’s patent—as seen in the 


into an aperture associated with the sternpost, when the auxil- 
iary power is no longer wanted. 

Either of these two ms appears to bea feasible one, although 
the “‘sheathing propeller” is certainly the most effective, as it 
disappears bodily into the frame of the ship. There is little doubt 
that our captain was right in assuming that such an auxiliary 
contrivance, to assist sailing vessels at a critical moment, might 
prove to be an inestimable boon. A lee shore in a gale has been 
the grave of hundreds of thousands of well-found ships. The pro- 
blem of getting up motive power with extreme celerity has been 
enaenad solved in these days, for the steam engine, by the 

elleville and many other water-tube generators ; for the electric 
motor by storage batteries, which can be carried ready charged. 
The benzine motor can be urged to full speed in less than ten 
minutes. The cost of small auxiliary propellers and machinery 
for the purpose indicated would be more than compensated by the 
saving of vessels and of lives, A. 

Southsea, November 8th. 


H.M.S. LEANDER, 


Str,—I have read carefully everything that has appeared in 
your pages about this ship, and I have examined all the models, 
I am not at all sure that the trath has been reached yet, Your 
correspondent, H, Y. Powell, is, atall events, certainly wrong in 
his notions as to frigates. Bayond all question, whether the 
L2ander was a small seventy-four or not, she was called a 
frigate.” If your correspondent will tarn to James’s ‘' Naval 
History,” he will find the following passage in vol. vi., pages 144, 
145:—“The Laander and the Newcastle, therefore, in the dispo- 
sition of their guns, parfectly agreed with the cut-down seventy- 
fours, and yet they were officially registered as frigates, but by way of 
salvo for the anomalous structure, ‘‘ with spar decks” was super- 
added, If by “frigate” is meant a ship with a single battery 





y: 
My note-book gives the actual time of passing every mile-post, 
and the seconds from one mile-post to the next, but to give all 


deck from stem to stern, is it not a sufficient stretch of the term 
to apply it to a vessel that has two additional short decks, upon 








sketch enclosed—the auxiliary propeller is worked either by a | for the lessons taught b: 
steam engine or by an electric or oil motor ; and, by the action of | be fairly comparable ont 
a small rack and pinion, the propeller is folded and withdrawn | such as that at Montreal, which is admitted to be extremely high- 


during the next twelve months, will it not be because the British 
Association took over this summer several hundreds of Englishmen 











PROPELLER 


SHEATHING 


captain has 
been practically malined , except that the vessel’s motion in pitching to America to learn electric traction and have their conservatizm 
and ’scending is not utilised to create the motive force for the pro- | knocked out of them / 


In an article in your issue of 16th Ostober last year I showed 
| that electric railway work in America had inevitably followed the 
same courses as all other American railway work—namely, cheap 
| construction at first, followed by reconstruction on more substantial 
and efficient lines, What Eoglish engineers will do in the next 
| two or three years will be discreditable if it be not all the better 
American experience, and, besides, it will 
y with the most recent American practice, 

class, 

Bat as regards profits, investors should be warned against con- 

clusions drawn from the averages of American statistics over 
| several years. Oa honestly-managed lines they seem to be less 
| now than they were during the early years of electric traction, 
| simply because of the higher stand of construction and of 
| public comfort and convenience now aimed at. As regards first 
| cost, working expenses, gross receipts, and profits, the tables given 
| in the above article of 16th October last are instructive in a high 
| degree. ; Rogert H, Smivn. 
London, 8.W., November 8th. 








| New Rartways inv Bgnar.—There was a considerable develope- 


| ment of railway enterprise last year, with, too, some important 
| and unexpected checks to it in this part of Bongal, The works 
| under construction are the South Behar Railway, and the Hajipur- 
| Katihar extension of the Tirhoot State Railway. Oa the former s 
| good deal of earthwork was done, and several bridges were com- 
pleted. On the latter, the bank has been made for some ten miles 
in the Monghyr district, and the premises and yards at Katihar 
Junstion, in the Parnea district, wera arranged for; but nothing 
otherwise could be done in the Bhagalpur and Parnea districts, 
because the losal civil anthorities, supported by their professional 
advisers, have made vigorous remonstrances against the alignment 
and plan of bank proposed, on the g d that it will enhance the 
damage which the Kosi causes, The scheme for the light railway 
from Bhagalpur to Daoghar by Bausi was completed in its revised 
form in December, but the project, which is a private one to b 

carried out on the usual terms with Government, is still stopped in 
London, though in March last the signature to the contract was 
daily expected, says Indian Engineering. Surveys were also made 
for a line from the Baptiahi Railway Station, 74 Supaul, to Mansi, 
opposite Monghyr, with a branch through Madhipura to Murligan), 








a mart on the Kosi, to the east, 
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RAILWAY MATTERS. 


Tae Government of India has ordered a survey to be 
made at once for a light railway from Nowshera to the foot of the 
hills near Dargai. Phe line is to bo 2ft. gauge, with light rails, 
and will be approximately thirty-six miles long. _ The survey has 
already started, and, according to Indian Hngincering, will take 
about two months to complete. The survey party will have a 
military escort. 

Tue latest official report relative to the construction 
of the Bezwada-Madras line, 256 miles in length, says that the 
earthwork is practically completed. The second largest bridge on 
the railway, that over the Mnnore Creek, is now ready for traffic. 
ne largest bridge is on the Gudur-Nellore section, being 111 spans 
of 40ft. each. Piatelaying was commenced from Bezwada south- 
wards, and Nellore northwards in February last, and had it been 
possible to obtain permanent way sleepers, a through temporary 
line could have been obtained from B:zwada to Eanore by the end 
of July last. The date of the completion of the line entirely 
depends on the supply of sleepers. The sanction of the Govern- 
ment of India to ran an engine over the Eanore Bridge is being 
a vaited, 

THERE is every promise of a formidable fight between 
the Lincoln Chamber of Commerce and the five railway companies 
which run into that city. Some five years ago the companies 
raised their rates. Some of the leading merchants and manufas- 
tarers have all along ignored the new rates, and have continued 
to pay according to the old schedule of charges. The companies, 
to bring the matter to a head, threatened individuals with legal 
proceedings to recover the outstanding balances, but the clients 
of the railways have closed up their ranks, determined to stand 
or fall tegether as a matter of principle, and the Chamber of 
(Commerce has espoused the cause of the traders and dared the 
companies to do tieir worst. Ia view of this defiant attitude, 
eays the Miller, tha companies have changed their tactics and 
now suggest a meeting with the Chamber of Commerce in crder 
to arrive at a friendly settlement. 


For some time past the South-Eastern Railway Com- 
any has been running on its suburban trains a number cf carriages 
painted in experimental colours, This means that the old South- 
Eastern livery of maroon is presently to be abandoned for some 
more distinctive colour. At present it has not been decided which 
of the two experimental hues will be selected, royal blue cr grass- 
greeni, for the lower panels, Blue will oo be the one selected, 
because the Great Central Railway has already adopted apple- 
green for the lower panels of its carriages. It is a little-known 
fact that the familiar maroon of the South-Eastern trains originated 
from ja desire to do honour to the great Duke of Wellington, who 
was Warden of the Cinque Ports in the early days of the South- 
Eastern’s existence, The Duke’s livery was maroon, and to adopt 
the same colour for their carriages seemed to the directors of that 
day the most obvious way of honouring that hero of a hundred 
fights. 

A CONFERENCE took place at Dover last week between 
the English and French postal authorities and representatives of 
the Northern of France, the London and Chatham, and South- 
Eastern Railway Companies, with the obj:c! of further developing 
and improving the service between London and Paris, vi@ Dover 
and Calais, particularly in regard to the transit of mails and 
baggege by the passenger steamers. On the propcsition of the 
Northern of France Company and the French postal aathorities, 
as coon as the new French mail packets are placed on the service 
in January next, the mails and baggage will be conveyed through- 
out the journey each way in large closed crates. Steam and 
electric cranes are to be installed at Dover and Calais, necessitat- 
ing an outlay of £7000 at the latter port alone. It is anticipated 
that the saving of time which will be obtained by this means of 
transhipment will be at least twenty minutes on the journey 
tetween Paris and London, besides ensuring greater security for 
both mails and baggage, 


Sir Davin Tennant, Agent-General for Cape Colony, 
has written to the Times to say that his Government is desirous 
of giving publicity to the correction of an erroneous statement 
said to have been made by Mr. Gaorge Aibn, president of the 
Association of Mines, South African Republic, with reference to 
tho Cape transit rates to the Transvaal, The Agent-General quotes 
from a speech made on the subject by the chairman of the Chamber 
of Commerce at Johannesburg, who said :—‘‘ Mr, Albu had stated 
that for machinery imported throrgh the Cape Colony the Cape 
Government exacted a transit duty of 5 per cent., while the 
Transvaal Government only taxed machinery to the extent of 14 
per cent, This was incorrect. The Cape Colony charged nothirg. 
With regard to the railway rates Mr. Albu was also wrong. In 
the question of pig iron the railway carriage at the Capo rate, for 
662 miles, was £200 133. 4d.; and that of the Netherlands Rail- 
way Company for 52 miles was £93 63. 8d.” ‘The chairman,” 
Sir D. Tennant adds, ‘‘ considered it ry to make this contra- 
diction publicly in the Chamber of Commerce; and the Cape 
Government considers it advisable that every publicity should be 
given to such contradiction.” 


Tux recognition by the head of the Transvaal Republic 
rocently of the need for a large expenditure on railway extension 
in the interests of the industrial prosperity of the country is a sign 
at least that the South Africana Republic has at last abandoned its 
early attitude towards railways, and is now properly solicitous to 
forward these modern aids to progrese. The results of this change 
of views may be expected to be seen shortly, says the British and 
South African Export Gazette, For the moment, the constriction of 
industrial basiness is retarding these and other useful under- 
takings, and it is also disposing the Government to a somewhat 
parsimonious behaviour towards several promising sche mes. 
Among these is the Vryheid Railway, tenders for which were 
called recently ; but in consequence of the Government’s estimate 
of cost—£200,000—being vastly exceeded by all the tenderers, has 
been temporarily relegated to the background. The reason for the 
inadequacy of the Government's estimate is seen when it is said 
that it included the provision of bridges, stations, workshope, and 
rolling stock, as well as permanent way, and albeit the line is no 
more than thirty-eight miles in length. The Raad will doubtless 
presently see its way to amend its vote, when the work will be pro- 
ceeded with. Such difficulties are incident to cases where a 
Government seeks to finance its own undertakings. 


Tue Lancashire and Yorkshire Railway Company has 
two projects in view for opening up the rich agricultural districts 
of the Fylde, and by means of the old West Lancashire system— 
now taken over by the Lancashire and Yorkehire—tapping the 
general excursion traflic from East Lancashire, and also forming a 
junction with the North Union line. The principal object is to 
shorten the journey v4 Preston to Lytham and Blackpool, and to 
serve the agricultural interests of the Fylde. There are two 
schemes in hand. One is to form a connection with the West Lanca- 
shire at Preston, and to construct a line along the Preston Dock 
estate to Freckleton and Lytham, and at Lytham double the exist- 
ing line to Blackpool. The Railway News understands that a Bill 
will not be deposited in Parliament in the coming session for the 
construction of this line, but the company have the matter under 
consideration, Freckleton, of course, is an important place, not 
only as an agricultural centre, but possessing cotton and other 
manufactures, and a new line connecting it with Preston, Lytham, 
and Blackpool would be advantageous in every way. It had been 
reported that the company intended to ab the proposed line 
from Kirkham, Weeton, and Blackpool, running across coantry, 
but we are informed that the company is about to proceed with 
the undertaking, The route has been surveyed, duo notices 








NOTES AND MEMORANDA. 


A new artificial building material called ‘‘ Owen stone” 
is now being placed upon the market. It is produced by a simple 
process from two ingredients, silicious sand and hydraulic lime, 
which, - | the dual agency of pressure and hot water, combine 
chemically, formiog acompactand homog material resembling 
in many respects Portland stone, Tie sand used is chiefly quart zose 
containing about 97 per cent. of silica, 0°92 of iron and alumina 
oxides, 0°75 of lime, and 0°34 per cent, ofalumins. The material 
is named after the inventor, Mr. Owen, who has carried on the 
manufacture in Szotland. 


In the latest annual report of the Chief of the Bureau 
of Steam Eagineering the following note cccura :—‘‘ The improve- 
ment in machine tools in the last twenty years has been so great 
that private builders who are at all enterprising throw away old 
tools, although in good condition, to give room for the latest and 
best. Oae large firm, with what was considered one of the best 
plants in the country, recently broke up good tools valued at 
40,000 dols., because they were becoming antiquated, and ex- 
pended 200,000 dole, for new ones of the latest pattern to replace 
them.” It is by their kesping themselves entirely up to date that 
the Americans are able to produce machinery of all sorts at a 
greater rate and more economically than other nations, 


CuemicaL analysis and micrography have revealed the 
fact, now well known, that carbon exists in pig irons and steels under 
various distinct forms, viz., graphite and different carbides of iron, 
among which the best defined appears to be represented by the 
formula Fe,C, having been designated by the name of “ cementite.” 
Inasmuch as the elements, other than carbon, are generally present 
in iron products in slighter proportion than that element, it will 
perhaps be still more difficult in their caee than in that of carbon to 
determine them by the micrographical processes ; and, until the 
latter can be usefully brought into play in this case, as in that of 
iron carbides, chemical analysis can furnish some useful informa- 
tion as to the chemical composition of the various elements. In 
many cases, indeed, it is possible with appropriate re-agents to 
dissolve the ferrous mass without attacking the foreign elements, 
whether isolated or combined, and afterwards to determine the 
exact composition of the insoluble residue, The above observa- 
tions were made by M. Adolphe Carnot and M. Goutal to the 
Metallurgical Section of the Paris Academy of Science, and they 
have made a eerics of investigations bearing on the silicon, sulphur, 
phosphorus and arsenic contained in ferrous products, the results 
of which they communicated. 


Ar a meeting of the Cambridge Philosophical Society, 
held on the 25th ult., Mr, H. C. Pocklington read a communica- 
tion on “ Electrical Oscillations in Wires,” in which are discussed 
some problems relating to electrical oscillations about wires made 
of perfectly conducting material and of circular cross-section. The 
first step is to find an expression for the electrical forces which 
satisfies the space differential equations, and gives infinite values 
for the forces near the wires, It is then shown that the arbitrary 
fanction contained in that expression can be so chosen as to make 
the value of the component of the electric force tangential to the 
surface of the wire vanish if small quantities of the first order be 
neglected. The value of this arbitrary function is found in the 
case of a circular wire, and equations are found for the period of 
oscillation and the decrement of the oscillation. These equations 
are solved in the case when the wire is so thin that it is permissible 
to neglect not only its radius in comparison with the circle, but 
even the square of the reciprocal of the logarithm of its radius in 
comparison with unity. In this case the alteration in period and 
the damping depend on the logarithm of the ratio of the radii of 
the wire and the circle. Asa corollary, the problem of the reson- 
ance of a complete circular resonator is discussed. It is found that 
when accurately tuned, the magnitude of the current induced is 
independent cf the thickness of the wire, and that the thinner the 
wire the more sensitive it is to accuracy of tuning. The case of 
waves propagated along a helical wire is next considered, a general 
equation being found in which small quantities are neglected. The 
case when the reciprocal of the radias of the wire can be neglected 
is dis in detail. For this case it is found that when the 
period is not great, there are two velocities of propagation possible, 
one with a velocity (v) measured along the wire, equal t> that of 
light, the other with a greater velocity. If, however, the period is 
greater than a certain finite value, the former mode of propaga- 
tion only is possible. If, however, the period is very great, the 
velocity of propagation may bs greater than v, and if the period is 
so great that the product of the wave-length in free space into the 
diameter of the wire is very great compared with the square of the 
diameter of the helix, the velocity attains a limitirg value equal to 
» when measured along the axis of the helix. 


Since Berzelius recommended the use of cold and 
neutral chloride of copper for dissolving pig or cast iron. In order 
to determine the content of carbon, which it leaves insoluble, this 
method has been modified by various authorities, chiefly with the 
obj2ct of rendering the attack more rapid. Following the example 
of Blair and Dudley, chemists now generally employ a tepid solu- 
tion of double chloride of copper and potassium containing about 
25 per cent, of the ealt, and 10 per cent. of hydrochloric acid. 
The duration of the attack varying with the size of the metal 
grains, the temperature and the more or less active agitation of 
the solation. ith very small grains, passed through a No. 80 
mesh, and constant agitation by mechanical means, it is pozsible to 
effect the eolution at a temperature of 60 deg. Cent.—140 deg. Fah. 
—in three-quarters of an hour; but with large pieces, especially if 
the agitation be not kept up sufficiently, the attack requires from 
six to fifteen hours, An endeavour to hasten the operation other- 
wise than by agitation, or exaggerating the temperature or the pro- 
portion of acid, leads to appreciable loss of carbon, which escapes 
in the form of sulphuretted or hydrocarburetted compounds. The 
above observations are contained in a communication to the Paris 
Academy of Science, by M. Adolphe Carnot and M. Goutal, who 
go on to describe the following new process, which permits of 
greatly shortening the operation without involving any loss of 
carbon:—The sample of metal whose carbon is to be determined 
is attacked in a conical flask, 12 centimetres (4}in.) in diameter at 
the bottom, and of 200 cubic centimetres = 18°3 cubic inches 
espacity, containing a perforated disc of 11 centimetres = 4}}in. 
diameter, formed of sheet platinum, rolled up so as to enter the 
neck and then spread out again. The test sample may vary 
between two and five grammes, according to the fineness of sub- 
division; and for each gramme of metal 50 cubic centimetres = 
3°05 cubic inches of a30 per cent. solution of the double chloride, with 
the addition of four or five drops of hydrochloric acid is employed. 
Tae copper solution alone having first being introduced into the 
flask, the latter is closed by an india-rubber stopper, having two 
holes which are traversed, one by a tube reaching to the bottom of 
the flask, for introducing a current of purified carbonic acid, and 
the other by an off-take tube. After the cuprous liquor has been 
kept at boiling point for a few seconds, it is allowed to cool down 
to 60 deg. Cent., when the weighed metal grains are introduced, 
after which the current is re-established, and the temperature 
raised to 90 deg. or 95 deg. Cent. The current of carbonic acid 
has the double advantage of keeping the liquid in constant agita- 
tion, which greatly hastens the attack, and of creating in the flask 
a non-oxidising atmoephere, thanks to which the deptsit of iron 
hydrate is prevented, while at the came time the platinum disc, 
which acts as a galvanic element, groatly facilitates the attack of 
the metal which it touches, When the precipitated copper is 
completely re-dissolved, the carbon, which remains insoluble, is 
collected on an asbestos filter, washed with an acid solution of the 
double chloride and afterwards with boiling water, when it is 
thoroughly dried, and at last burned in a current of oxygen with- 
out previous desiccation, the carbonic acid produced by the com- 








Served, and portions of land have already been purchased, | =--~% 









MISCELLANEA. 


THe annual meet of the Motor Car Club will take 
place at the Hétel Méiropole, at 11.0’clock on the 29th inst. The 
cars will run to Richmond, and in the evening the club wili dine at 
the Whitehall Rooms, 


Next week the Bridges Committee of the London 
County Council will recommend the Council to authorise them to 
proceed forthwith with the construction of the Greenwich Tannel, 
the estimated c st of wh'ch is £70,500. 


Tue Admiralty have ordered the dockyard authorities 
at Devonport, it is stated in the Journal of the Royal United 
Service Institution, to get out designs for a round-bottom ves:el 
which is to be built for thé purpose of teaching our gunners to 
fire from a rolling platform. Tne new vessel will be about 150ft. 
long, and will be attached to the gunnery school-ship Cambridge. 


THe Tyne Improvement Commissioners, at a meeting 
held in Newcastle last week, resolved that the portion of the north 
pier at the mouth of the river destroyed by the gales last winter 
should be rebuilt at an estimated cost of 000, the work to be 
done by contract. They also appointed Sir J. Wolfe Barry and 
Messra, Coode, Son, and Matthews, London, as their engineers for 
earryirg out this work. 


In consequence of a statement by the chairman of the 
Dock Committee as to the result of interviews with the Great 
Western and Midland Railway Companies, the Bristol Town 
Council at their meeting on the 10th inst. rescinded the resolution 
passed at a previous meeting to apply next session for a Bill to 
construct new docks at Avonmouth, and gave instructions to the 
committee to continue negotiations with the railway companies, 
and to report to the Council next March with a view to applyirg 
for a Bill next session. 


Tue death is announced of Mr. Edwin Thomas, 
M.LC.E , at Bournemouth, aged seventy. He was the son of Mr. 
James Thomas, for many years the engineer to the Birmingham 
Canal Navigation. Mr. Edwin Thomas was for forty-four years 
a and general manager to the North Metropolitan Railway 
and Canal Company (Rogent’s Canal). Daring this time, says the 
Times, he effected several very large and important works, amorg 
which may be particularly mentioned the enlargement of thu 
Limehouee basin and the building of a new ship entrance thereto, 
in the year 1868, at the cost.of a quarter of a million. 


Wirur the last few days notice has been given of the 
intention on hed) gr of seven local authorities to make applica- 
tion to the Board of Trade, under the Electric Lighting Acts of 
1882 and 1888, for provisional orders to supply electricity for 
public and private purposes. These authorities are the Urban 
District Council of Barnes, the Vestry of the parish of Bermondsey, 
the Corporation of Maidenhead, the Urban District Council of 
Willesden, the Urban District Council of East Ham, the Urban 
District Council of Aldershot, and the Corporation of St. Albans. 
In addition to these intimations, application will be made to the 
Board of Trade for a Provisional Order to empower Mr. Cohen, 
of Acton, to supply electricity for public and private purpcses 
within the area known as the Friars-place Estate, Acton, 


AN experiment with an alleged steerable balloon has 
been carried out in the presence of a large number of officers near 
Berlin, but proved a complete failure. Both the car and the 
balloon were entirely of aluminium, and were driven by a benzine 
motor. They were made in the barracks of the Balloon Detach- 
ment in order to keep the matter secret. The balloon rose to a 
height of about a thousand feet, and then turned round, but 
failing to make any way against the wind, was driven back. It 
disappeared behind a cloud, and was not seen again till it was 
found in a field. The car was bent up under the weight of the 
balloon, and both were badly damaged. Tae experiments are said 
to have cost about three million marks, exclusive of the cost of the 
balloon, which came to grief on Monday, and which took four years 
to construct, 


Dugine the past two or three years several serious 
accidents have occurred at target practice or when saluting with 
quick-firing guns. It has been discovered that when the breech 
mechanism of the 6in. quick-firing guns is slightly worn, the safety 
stop fails to act, the result being that the powder charge may be 
fired before the breech is actually closed. That accidents have 
thus been caused there is little doubt, and the Admiralty have 
arranged for the immediate examination of the safety stops on all 
guns in the service, A method of remedying the defect been 
approved, and will be at once applied where necessary. As an extra 
precaution the Admiralty have directed that it is to be part of the 
duty of one member of each gun’s crew to see that the safety stop 
is working correctly when the breech is open and before the firing 
tube is inserted. 

Wits reference to the proposed dock extension at 
Ipswich, the Commissioners, at a meeting held on the 12th inst., 
confirmed the following minutes: ‘‘(a) Resolved that it be re- 
ported to the Commissioners that this committee recommends that 
the necessary steps be taken (a) to watch, for the protection of the 
interests of the Commissioners, the Great Eastern Railway General 
Powers Bill, under which it is proposed by the company to take 
power to construct the proposed dam, sluice, and bridge, and other 
works. (5) To apply to Parliament to amend the Act of 1877 pro- 
viding that the exemption in Part II. of the schedule, clause 4, 
shall cease as from the completion of the dam, sluice, and bridge 
by the Great Eastern Railway, and otherwise adapting the pro- 
visions of the Act to such work. And also for power for the Com- 
missioners to construct the following contingent and other works— 
viz : (1) swing bridge over new entrance lock ; (2) pier or jetty 
from south end of the promenade—both these works to be in 
substitution for the somewhat similar works authorised by tho 
Act of 1877 ; (3) a quay or landing stage on the north-west side of 
the dock, with necessary buildings, cranes, and appliances ; (4) a 
swing bridge over the old entrance lock, with any necessary altera- 
tions to such lock ; (5) continuations, alterations, doubling, &c., of 
various tramways, Also empowering the Commissioners to borrow 
for the purposes of the works any sums of money not exceeding 
£35,000.” 


A mMEMoRANDUM has been forwarded to the Foreign- 
office by Mr. C. F. F. Adam, Chargé d’Affaires at Washington, 
containing extracts from a report on the proposed construction of a 
ship canal across the Florida Peninsula drawn up by Mr, R. M. 
Caffal. The route selected for the canal, surveyed and laid out 
by the late General Stone, is almost a straight line across the 
narrowest part of Florida. The canal passes through and near a 
large number of lakes, all of which are to be used as auxiliaries 
and reservoirs for the highest levels of the canal. There are no 
engineering difficulties. ‘The length of the canal will be 112 miles, 
85 of which will be canal, the remainder being inland waters. The 
width of the canal at bottom is to be not less than 200ft. throughout 
its entire lengtb, and its depth not less than 30ft. at any point, 
thus making it available for the largest ocean-going vessels. The 
surveys and other examinations are said to have established the 
fact that a ship canal is feasible from an engineering point of view, 
while estimates of cost have shown that in comparison with the 
advantages gained the cost is very moderate, and compares 
favourably with that of other canals. The principal argument in 
favour of the proposed canal, apart from the saving of time and 
cost of freight, says the Contract Journal, is the dangerous 
character of the so-called Florida Pass, which abounds in sanken 
rocks, shoals, and reefs. Upon its completicn the commerce 
between Europe and the western coast of North America, the 
western coast of South America, China, Japan, and Asia generally, 
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TO CORRESPONDENTS. 


*." In order to avoid trouble and confusion we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tue Enoinner, or containing 

tions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be na of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. H. A. (Duffield).—Many articles on wire-drawn steam have eet 
in Tae ENGINEER ; consult our volumes in any library. See October 
1st of this year, 

J. W. W.—We do not in the least understand what your views are. 
They are certainly not ret forth in your letter. We do not suppose— 

no ore does suppose, we e—that the problem is new. For the 
rest, our correspondent “ Alfred Jingle” is not a man likely to make 
a statement which was not wholly true. 

E. L. H.—It is said that a motor cycle attained a speed of sixty miles an 
hour on a racing track, but we have no trustworthy information on 
the print, and we do not believe the statement. We are quite unable 
to give you apy de We understand that the machine was a 
Kane-Penpington, and the track near Coventry. 

Hypro,—You will see if you re-read the article that the duty of the 
Hereford pumps was guaranteed at ‘127 million per cwt. of best 
Welsh coal,” and that this duty was attained within *06 per cent. even 
when an inferior coal was used. The Low Field engines have not 
been officially tested. Fuel at the mine is very cheap, and the total 
cost of pumping from year to year is a question of more importance 
than the mere ascertaining by duty trial how much coai is required 
= horse-power per hour. The cost of coal is by no means the most 
m 





portant item in the total expenditure, a point which is too | pany 


frequently overlooked. 
INQUIRIES. 


CARBORUNDUM AND EMERY WHEELS. 

Scr,—Will any reader tell me where I can obtain carborundum wheels, 
or emery wheels specially suited for cleaning and surfacing steel cast- 
ings, sometimes sather hard and rough, preparatory to ——s ? 

mdon, November 15th. W. W. B. 





MEETINGS NEXT WEEK. 


Society or Arts.—Wednesday, November 24th, at 8 p.m. Paper, 
Pro cf Metallurgy and Metal Mining in America during the t 
Half Century,” by Frof. James Douglas. 

Tue IwstrruTion or Civi, Enoinrers.—Tuesday, November 23rd, at 
8p.m. Paper. ‘Central Station Electr’c Coal Mining Plant in Penn- 
sylvania,” by Mr. W. 8. Gresley, Assoc. M. Inst. C.E. 

Tae SELF PROPELLED TRAFFIC Ass°CIATION ({NCORPORATED), LIVERPOOL 
anp Dutrict Centre.—Fridsy, November 26th, at 8 p.m. Opening 
Adé ress of Second Session, “‘ Seif-propelled Vehicles, 1896 —1897,” by Mr. 
W. Worby Beaumont, M. Inst. 0.E. 

Tae Iystirviion or ExecrricaL Enorveers.—Thursday, November 
25th, at 8 p.m., at the Institution of Civil Engince-s, 25, Great George- 
street, Westminster, S W. Discussion on ‘‘ Accumul:tor Traction on 
Rails and Ordinary Roads,” by L. Epstein, Member. 





DEATH. 
On the 16th November, Henry a eee Pav.ine, M. Inst. 


C.E., of 24, Holland Villas-road, aged 40. R. 
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RAILWAY SPEEDS. 


Few technical questions have been more disputed than 
how fast can a locomotive engine run. The matter is 
far from being one of mere academic importance. It 
has come to be a problem affecting the working of our 
railways, not only now, but in the future. If locomotives as 
now built cannot attain any higher speeds than they reach 
at present, it seems to be tolerably certain that changes 
will have to be made in their construction to meet the 
demands of the public for quicker means of locomotion. 
But apart from all this the question possesses an interest 
of its own, based on the boasting of some American 
engineers who claim that they build engines which excel 
at once in speed and hauling power anything which is 
made in this Pe Various tales about éxtravagantly 
high speeds attained on American railways have reached 
this country. Many of these have no prétensions to 
accuracy, and may be dismissed as thoroughly men- 
dacious. We have done all that lies in our power for a 
long time past to arrive at the truth, and although we 
cannot claim to have been very successful, we have ascer- 
tained that it is true that speeds are attained by trains in 
the United States which are not attained here, and 
apparently cannot be attained. It would be difficult to 
find a more attractive problem than that thus presented 
to engineers. Why should the United States locomotive 
engine be able to run faster than the English engine? Is 
the secret to be found in the permanent way? Is the loco- 
motive better regarded as a steam engine, or regarded as a 
vehicle? We shall not now attempt to settle the ques- 
tion. It is far more important that, in the first place, we 
should get at the facts. It is waste of time and absurd 
to try to ascertain why an American locomotive can run 
faster than an English engine unless it is certain that it 
can. 

Now, a3 regards the performance of the American engine, 
we take the Atlantic City Express as a typical example of 
very fast running at the other side of the Atlantic. In our 
impression for September 10th we published the official 
time-table for a weal month of the running of this par- 
ticular express. Beyond all question that official report 
is quite fallacious. It is not true either in substance or 
in fact. It is a record of mechanical impossibilities. 
Nevertheless, we think that we have actually got the 
scientific truth in Mr. Clement Stretton’s letter, which 
will be found on another page. Mr. Stretton seems to 
have used all the expedients known to science to obtain 
an accurate record, and he tells us that miles were run in 





44°5, 44°25, 44°0, and 48°75 seconds. That is to 
say, the engine with its train of 285 American tons, 





attained a velocity of nearly 82 miles an hour. The 
first fact to which we call at ention is that we have here 
no assertion that the train agree og in going up hill; 
on the contrary, the run was downhill on grades varying 
from about 1 in 195 to 1 in 210 for the steepest bits. 
We gather that the driver did all he could to make his 
engine travel fast. It may be taken as certain that he 
could not go quicker. The engine is smaller than that 
illustrated on page 252, in that it has less boiler power. 
We have no extravagant demands made on our faith. It 
has long been accepted in this country that about eighty 
miles an hour is the maximum speed that a locomotive 
can attain, and this was but little exceeded. The whole 

ing time is about on a par with the performance of 
several fast trains which we have in this country. So far, 
then, we have the performance of an American locomotive 
doing its best with a comparatively light train, set forth 
in a way that leaves no room todoubt the accuracy of the 
record. Whether anything better has been done in the 
United States or not we cannot say; we can say, however, 
that we have no unimpeachable record of quicker running. 

Let us turn now to the capabilities of English loco- 
motives. At the close of the last Paris International 
Exhibition, a trial of locomotives took place of a very 
interesting character. Great secrecy was observed, for 
some reason unexplained, concerning these trials and the 
results of them. We have at last succeeded in obtaining 
a copy of the report It will be found on page 491. It 
will be well to premise that the year before—that is to 
say, in 1888—the Paris, Lyons, and Mediterranean Com- 
carried out a series of exhaustive trials with certain of 
its own locomotives, the particulars of which, so far as 
we are aware, have never been made public. The English 
engines were pitted, so to speak, against the French 
engines. We were informed at the time that the stiff- 
ness of the English springs told against the engines, 
because the French road was not as stiff or even as 
English first-class roads. It is important to bear in 
mind that during the speed trials the engines were run 
as fast as they could be made to go. One of the points 
intended to be settled wasthe maximum possible velocity 
of a locomotive with a light load, just enough to steady 
it. The London, Brighton, and South Coast engine was 
the Edward Blount, which has been illustrated in our 
pages. The South-Eastern engine we have also illus- 
trated. Our readers will find all the figures tabulated, 
and we have refrained from commenting on them or 
drawiog deductions. Confining ourselves to the ques‘ion 
under consideration, namely, speed, we find that the 
maximum velocity attained on a level by the Brighton 
engine was 121 kilos., or a shade over 75 miles an hour, 
while the maximum speed of the South-Eastern engine 
was 111 kilos, or 68°82 miles per hour. Both these 
speeds were attained on the down road. On the return 
trip both engines reached a maximum of 125 kilos., or 
77°5 miles per hour. 

So far then it appears that on 4 fairly level road 
the maximum velocity of two typical English express 
engines was three or four miles per hour less than 
the maximum velocity of an American locomotive. It is 
true that the latter hauled a train of about 210 English 
tons, while the English engines had no loads worth 
naming. But, on the other hand, the American engine 
was greatly assisted by an incline. Yet after we have 
made every allowance there is a disparity. To what is 
the inferior speed of the English engine to be attributed ? 
Not to the side rods, for they were removed from the 
South-Eastern engine without securing any considerable 
advantage. The American engine also hasside-rods. As 
to dimensions, they are not widely dissimilar ; the London, 
Brighton, and South Coast Railway engine has driving 
wheels 6ft. 6in. in diameter; the South-Eastern driving 
wheels are 7ft. in diameter; the American engine has 
6ft. Gin. drivers. The heating surface in this last 
was 1450 square feet; in the London, Brighton, and 
South Coast, 1470 square feet; and 936 for the South- 
Eastern engine. But the boiler power need not be taken 
into consideration, for it was in any case far more than 
enough to supply steam to unloaded engines. 

The most prominent difference between the two types 
of engine, English and American, is that the latter is a 
compound with four cylinders; but this again cannot bear 
on the question of speed save in one way. It is well 
known that one of the great obstacles to high speed is 
the difficulty of getting the steam out of the cylinder. 
Can it be shown that a Vauclain compound is really 
better in this respect than the Stroudley engine, which 
has a species of double exhaustport? It isa matter, too, 
of common knowledge that American locomotives are run 
with much smaller blast pipes than English engines, as 
compared with the capacity of their cylinders, and that it 
must be so in order that the enormous quantity of coal 
they consume may be burned. 

The more carefully we examine the facts the more 
difficult do we find it to explain why an American engine 
should run faster than an English engine. The only 
theory which promises to repay investigation is that 
the American locomotive is superior as a vehicle to the 
English engine. It is not open to dispute that the 
lurching or “‘ boxing ” of a locomotive from side to side, and 
the forcing of the flanges now against the right and now 
against the left rail, tend to retard speed and waste 
energy. It is very suggestive that the South-Eastern 
engine performed very much better on the tight than on 
the slack gauge. The difference was only small, yet it 
was beneficial. The centre of gravity of the American 
locomotive is higher than that of the English engines. 
This tends no doubt to augment the difference in insistent 
loads on the rail as the engine lurches ; but it also tends 
to reduce the lateral effort, for reasons too well under- 
stood to need recapitulation here. Furthermore, there 
is reason to believe that the English engine is in all 
respects stiffer, more rigid, and less flexible than the 
American locomotive; and this may perhaps have 
something to do with the matter. We put forward such 
suggestions tentatively. Our readers can frame their 
own theories. For the moment we rest content with 
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placing before them such statements of fact on the 
subject as are, we believe, indisputably true. 


TECHNICAL EDUCATION, 


WE confess that we approach this subject again with 
a certain feeling of diffidence; our remarks of former 
times have evoked such storms, such protests against our 
attitude, that alittle tremor may be pardoned. However, 
amidst the Sturm wnd Drang ong pleasing note has been 
occasionally audible; we allude to the unquestionably 
clever defences raised by some of our correspondents, and 
to the evidence that the question has received and is 
daily receiving the close attention of many minds. One 
side, though usually neglecting to enumerate any very 
considerable number, says that the technical education 
of the British workman carries with it so many and 
great advantages that to argue on the subject is really 
waste of time and mental tissue; and its protagonists 
commonly point to Germany and their moral with one 
and the same gesture. To avoid any possible charge of 
bias or unfair judgment, we hasten to say that we give 
to those who differ from us—perhaps we should say from 
whom we differ—full credit for all earnestness. We 
shall only concern ourselves with making inquiry into 
their reasons for the faith in technical education which 
is in them, and into the state of affairs which leads them 
to suggest this remedy. Before doing so, we may state 
our own position. We have said in essence, cui bono ’ 
in plain English, that we do not think any scheme yet 
advanced of technical education for the operatives of this 
country of very much practical or commercial value. It 
is harsh, no doubt, to yoke with the noble ideal the 
merely utilitarian; sordid, to introduce into the realms 
of ethics a purely commercial consideration; but the 
backbone of this country is her commerce, and the 
problem is simply, first, how to strengthen that backbone, 
ifit needs strengthening; and secondly, is technical edu- 
cation as at present understood the best tonic for the 
purpose ? We shall not dwell upon the statement that 
we hold the progress of the country as closely at heart as 
anyone, and that we are only eager to see the means of 
improvement ready where improvement is wanted. Just 
at the moment we are confronted by a curious question : 
would any amount of technical education, applied during, 
say, the last five years, have operated to prevent the 
present strike? Does the trade of the country suffer 
more from the lack of such education than from the 
cessation of the exercise of such skill as our engineers 
now possess? This consideration we merely suggest ; we 
cannot pursue it here. . 

We may take it that the advocates of this training per- 
csive somewhere evidences of the existence of a weak 
point in the equipment of England for her battle with 
the traders of the rest of the world; that, casting about 
for differences of such equipments, they see the workmen 
of rival nations to be superior in the knowledge of their 
business; better acquainted with reasons why for any 
given mechanical operation than their own; that they 
see these rivals to be extending their business; and that 
the only weak spot on which they can place their finger 
is, the absence of this superior knowledge from the 
British workman. Seeking a remedy, which seems to 
us to be not so much against any serious loss of their 
own trade as against the expansion of that of the 
foreigner, they hit upon technical education. Now, 
what is technical education? What is it which is to be 
taught to engineers, fitters, and all the rank and file of 
our industrial! army? Are they to be taught in a tech- 
nical college how best to handle the lathe, the drill, the 
steam hammer, the furnace, the forging press, the mul- 
tiplicity of tools to be found in our huge engineering 
establishments? Whois going to teach them? At what 
period of their working lives are they to begin learning ? 
First and last, alpha and omega of the subject, stands 
the query, What are they to be taught? Shall we take 
James Smith, anxious to run a lathe, and tell him all we 
know of the molecular structure of iron, steel, and every 
other metal with which he may have eventually to deal? 
Will all this instruction cause him to produce a better 
crank shaft—a crank shaft which will sell better than 
that turned out by James Jones, who only learned his 
job in the shops? And if it will not sell for more money, 
why should the employer pay him higher wages; and 
where, then, is the benefit of the money spent by the 
man himself, or by the State, upon his technical educa- 
tion? If the producing capacity of this nation be not 
increased—if the quality of her manufactures be not 
raised to such a point of excellence as to defy competi- 
tion even more than at the present time—we ask, again, 
cut bono ? 

We think, further, that the subject of this article is a 
misnomer for what is sought to be done. We confess 
that we do not clearly see how the unit is to be trained 
satisfactorily. It is comparatively an easy matter, 
though costly, as the tax-payer knows, to carry out the 
technical training of a soldier or a sailor. For purposes 
of argument, and without the least desire to be deroga- 
tory, these classes of working men may be regarded as 
machines, automatic tools, if you will, which have to be 
manufactured to perform certain duties in a certain way, 
laid down in the red drill-book and the Queen’s Regula- 
tions. But there are no drill-books and no regulations 
comparably applicable to the engineering industry; nor 
has if yet been found to tend towards the greater effi- 
ciency of a soldier, as a fighting machine, that he should 
understand physiology, astronomy, and biology. Our 
readers must not take us as saying that education for 
men as a whole is not beneficial or desirable; that is a 
controversial problem of social science which lies outside 
our province. What we ask is an exposition of that 
existing state of affairs which has led some of them to 
think that something is needed, and of the reasoning 
which has landed them in technical education as a 
panacea. If it were possible to collect in a technical 
college all the men absolutely the most proficient in each 


set these men to teach others how to be as themselves, 
we should regard the experiment with interest. But 
there are no such ultra-proficients; there are hundreds 
equally skilful, and where are they? They are just where 
they can do most good, where their knowledge is best 
applied, and that is in the workshops of this country. 
The first question to be asked of anyone seeking to intro- 
duce an innovation to commerce is, will it pay? We 
venture to ask it now, as we have asked it before, and 
to await the proof. Meanwhile, we shall cherish a recent 
dream, that widespread technical knowledge of the struc- 
ture of steel pens had suddenly created a universal legi- 
bility of writing. 


PRACTICAL THERMODYNAMICS, 


Ir is well known that the results obtained with steam, 
gas, and oil engines when tested in. the laboratory are 
very seldom repeated in the life time of the engine 
submitted to trial. It would be interesting to ascertain 
which kind of engine most nearly satisfies in daily life 
the hopes based on its test performance. There is good 
reason to believe that the steam engine would be the 
least satisfactory. The reason is that steam is not a good 
working fluid. It is necessary in order to secure economy 
to adopt numerous precautions which are not wanted 
when a non-condensible gas is employed to drive a piston. 
In a word, a great. many causes are contributory to high 
economy in the steam engine, and the absence of one or 
more of these will make itself felt. While in the case of 
the gas or oil engine, a more or less excellent result can 
be ensured by the mere construction of the engine, in 
that of the steam engine, constructive details taken alone 
are powerless to give marked economy. For example, 
the best engine it is possible to make will waste fuel 
if the boiler primes. Nothing in any way analogous to 
this can take place when the working fluid is a permanent 

as. 

: The most importans aspect of the question, and that 
to which we desire now to direct attention, is the dis. 
appointment not infrequently experienced by the steam 
user whose engines do not come up to his expectations 
in the matter of economy. Engines which, when care- 
fully tested, are shown to use not more than 13 lb. or 
141b. steam per horse per hour, are found in practice, 
when their performance is measured by the coal bill, to 
use at least 50 per cent. more steam. Again, certain 
engines which do very well indeed at first rapidly 
deteriorate. It is no&’ very easy to say how or where. 
No serious constitutional defect manifests itself. The 
disease is not so much organic as functional. The engine 
runs very well; it drives the machinery of a mill or of an 
electric light installation quite comfortably. There is no 
particular fault to be found, and yet the coal bill goes up 
steadily. We fancy that there are very few of our readers 
who have had much to do with steam machinery who will 
not admit that their experience justifies our statements. 
Practical thermodynamics are, in a word, one thing, and 
laboratory thermodynamics are quite another. It seems 
reasonable to suppose that an engine which does well on 
a two or three days’ trial one year should do equally 
well for several succeeding years, or at least, that if it 
does not the reason why ought to be patent—so clear that 
it cannot escape even a superficial observer. But, as 
we have said, this is not usually the case. Indeed, more 
often than not it is difficult to identify the cause of the 
mischief, or to diagnose the disease from which the engine 
is suffering. One fruitful source of disappointment in 
the matter is that, because one engine does remarkably 
well, sister engines must be equally good. A maker pro- 
duces a new type of steam engine. He has one made and 
run on the brake under varying conditions. At last 
something like a splendid performance is obtained. The 
character of the design is apparently established, the 
engine is put on the market, and before many months 
have elapsed both the makers and the purchasers find 
that they have made mistakes, and that the engine is not 
by any means the splendidly efficient machine they 
thought it was. Nothing is more misleading about the 
steam engine than what may be termed the efficiency of 
type theory. Space would fail us were we to attempt to 
give examples of this, but one will help to make our 
meaning quite clear. Not a few people believe that if 
they have a compound Corliss engine they must have 
economy of fuel. Nothing can be much further from the 
truth. We could name two large condensing engines of 
this type by an eminent maker which are now using about 
32 Ib. of steam per horse per hour. The makers are in 
one sense not to be blamed. We only mention the facts 
to show that in this case, at all events, type has not 
secured economy. Again, certain forms of high-speed 
engines give when tested exceptional economy, and yet 
are found to be anything but small users of coal when 
fully loaded and driving machinery. 

There are two principal reasons why practical thermo- 
dynamics and laboratory thermodynamics do not agree, 
and it will be found very instructive and improving to 
understand both. The first is that, when an engine is 
being tested by experienced men, very great care is taken 
to secure just those conditions which experience has 
proved to be essential to success. Thus there is beyond 
all question a form of diagram for every engine which 
gives better results than any other. This is an indirect 
way of saying that there is a particular setting of the valves 
that is better than any other. What this may be cannot 
possibly be predicated, exceptroughly. Repeated trials are 
essential to discover this setting. We have met with a case 
in which a large compound engine being tested on the 
brake, did better and better continually as the com- 
pression was reduced, until, indeed, the admission curve 
was nearly square. Theoretically, this was wrong; in 
practice, it was right. Again, we have seen a racing 
portable tested day by day with the steam in and out of 
the jacket alternately. This engine finally went in for 
competition and took a prize, steam not being admitted 
to the jacket. Practical thermodynamics won. If, 
now, we go back to the case of the engine which worked 


ance might fall off. The engineer in charge 

‘ : c : of 
such an engine might very easily, either urposely 9 
inadvertently, alter the set of the valves, and 80 introduce 
working conditions which were no longer the best 
possible. 

When an intending P par is told that 9 given 
result has been obtained with an engine similar at least 
in type, and perhaps in size, to that which he is about to 
buy, he will do wel) to find out the precise conditions 
under which the test was carried out. The condition, 
may differ in material matters from that under which hg 
is going to work his engine. Thus, we have heard of an 
American firm which always tests its engines—whey 
they are tested—with wire-drawn steam carefully drieq 
while a profusion of condensing water is available. We 
have heard of another firm which gave the temperature 
of the condensing water as drawn from a river in summer 
but forgot to mention that many tons of rough ice were 
used to cool it before it got into the condenser; and of 
another which always supplied the jackets with steam 
from a separate boiler. We need not dwell, however, on 
aberrations of genius such as these. 

The second reason why practical and laboratory thermo. 
dynamics do not agree is that the engine is so constructed 
that the results of a trial cannot be repeated for lack of 
the requisite conditions. In other words, the engine 
| ee deteriorates. Its design is such that its succesg 

epends on the accurate adjustment of numerous movin 

parts. Take, for example, the = gear of certain well. 
known forms of Corliss engines. It is well known that 
a small amount of wear and tear in some engines of this 
type plays havoc with economy. The diagrams are 
ruined, and yet this mischief may not be easily detected, 
We may say here, by way of a digression, that all steam 
engines which pretend to be exceptionally economical 
should be indicated at least once a week. Returning to 
the valve gear, it ought to be obvious that the utmost 
care should be taken in the first place so t2 make it that it 
will not quickly wear out; and secondly, so to design it that 
a moderate amount of wear will dolittle harm. We have 
seen an old Corliss engine with the double spring clip gear 
so badly worn that a good diagram was the exception in- 
stead of the rule. The edges of the catch plates were far to» 
narrow and too short. They were always being patched 
up with liners under them; our readers may guess the 
result. Indeed, an old Corliss engine well out of repair 
is a sight for the gods. As bearing on this point, we may 
say that, as far as our experience goes, nothing is more 
easy than to pay far too much for a theoretically admir- 
able diagram, which in practice gives results no better, 
perhaps, than a diagram less sharp in the curves, which 
is obtained with simple valve gear. What the millowner 
really wants is not an engine which under test will give a 
splendid result in no way representing its daily perform- 
ance, but an engine which will go on steadily from 
year’s end to year’s end, costing little or nothing for 
repairs; always ge é to work, and fairly economical. 
An engine, in short, which is largely independent of con- 
ditions; which does not aim at too much; whose 
moving parts of all kinds, but particularly its valve 
gear, are strong, provided with ample wearing sur- 
faces, and in no way delicate in their action. There 
is no reason why such an engine should not 
repeat at any time within years the results obtained 
under test. There is, we are glad to say, a large 
number of engines of this type at work in our manufac. 
turing districts. No attempt has been made to push 
economy beyond its legitimate limits. The makers and 
users have not forgotten that the engine which when 
quite new is found to use only 12 Ib., let us say, of steam 
per horse-power per hour, is perhaps after all by no 
means the best adapted to the daily requirements of a 
cotton mill or an electric light installation. The pocket 
chronometer is an admirable instrument of precision, but 
it is not the most useful or satisfactory watch that a man 
can wear—far from it. The “ perfect” steam engine will 
be found not infrequently to be perfect for an un- 
pleasantly brief period, and we —_ add that this is 
certain to be the case if it is not only perfect, but low- 
priced at the same time. 
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THE BLACKWALL TUNNEL. 


AttHovGH this splendid work has been open to the public 
for some six months, it is not even yet really complete in 
every detail. At the shafts nearest each entrance, for 
example, winding staircases of iron have been fitted, and 
are practically finished, though not yet in us3. They aro 
divided by a handrail, so that ascending and descending 
passengers may be kept apart. Each staircase rests upon six 
iron brackets, and in addition upon a slight prolongation 
into the shaft of the tunnel itself. Over these shafts circular 
structures of glass and iron are now being erected. Whilst 
affording plenty of light and ventilation, rain will be practi- 
cally excluded, only a small opening being left at the top of 
the conical glass roof; a neat ornamental railing surrounds 
this opening. The sides of these shaft entrances sre of close 
iron sheeting, to prevent anything falling in, but the round 
roof projects considerably beyond them. On the Blackwall 
side the shaft is a few yards to the north of Yabsley-street, 
the entrance to the staircase being towards Preston’s road. 
The noise of the traffic below makes itself heard very plainly 
even at some distance from the top of the shafts. Of the two 
other shafts, thoze nearest the water’s edge on each side of 
the river, the northern one is not yet covered in at the mouth, 
which is surrounded by a brick wall. In this shaft are fixed 
the pumps, the rods and pipes going up the east side of it. 
The permanent set of pumps is not yet in use, a pulsometer 
being employed at present, but there is evidently not much 
for it todo. The electric lighting wires are on the opposite 
side of the shaft. At the corresponding shaft on the Green- 
wich side the roofing-in is complete, and appears from inside 
to be dome-shaped, with a small ventilating aperture high up 
in the centre. Outside it is in enclosed property, and not 
accessible to the general public. The staircase shaft on the 
south side is much nearer the tunnel’s mouth than the one 
near Preston’s-road ; the entrance will be on the north, close 
to several large works of different kinds. The tunnel will 
therefore be accessible to foot-passengers at six different 
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ne stairs down each side of the tunnel mouths, 
stoke, circular shafts. These will add enormously to 
its utility, there can be nodoubt. Already the traffic through 
is very large, and steadily increasing. A line of omnibuses 
jready runs through the tunnel from Deptford and Green- 
ore to Poplar, and the number of railway vans and carts 
pelonging to companies on the north of the Thames is very 
noticeable. Three lines of incandescent electric lights are 
rovided, but the central one, at the top of the tunnel, is only 
used when the other two are insufficient. Granite setts are 
used for paving, except in the central or under-water portion, 
where asphalt is employed. Unfortunately, the granite is 
fearfully noisy, especially whilst it is still new and rough; 
the racket is trying to the last degree; it is perfectly im- 
possible to hear anyone speak when there is anything near. 
On the asphalt it is noticeably less, though there is plenty of 
noise there, but on the granite the reverberation is quite 
extraordinary. However, a really durable roadway is no 
doubt of great importance in such a situation; the tunnel is 
not in a highly fashionable locality, and probably most of its 
users are of a class who will consider the frightful roar a very 
small matter compared with the extreme utility and advan- 
tage the work is to the neighbourhood. 


ELECTRICAL POWER DEVELOPMENT. 


Tr ig announced in Sheffield that a company, styled the 
«General Power Distributing Company,” has been formed 
for the purpose of supplying electrical power on a large scale 
in the West Riding of Yorkshire, as well as in the counties 
of Nottingham, Derby, and Lincoln. It is proposed to erect 
a generating station at Market Warsop, near Mansfield, 
adjoining the collieries of the Staveley Coal and Iron Com- 
pany, Limited, and to supply electric energy to all the towns 
and villages within a radius of twenty-five to thirty miles, 
and to do it at a lower price than has ever been contemplated 
up to the present time. The area embraces Sheffield, 
Nottingham, Lincoln, Gainsborough, Derby, Retford, 
Worksop, Mansfield, Newark, Rotherham, Chesterfield, and 
the intervening villages. The principle is to utilise the 
resources of energy contained in the new and undeveloped 
coalfield on the borders of Notts and Derbyshire. In this 
country we have no great waterfalls, such as those of Niagara, 
to which the machinery can be harnessed for the utilisation 
of the immense power they possess, but the promoters of the 

resent scheme regard the great coal deposits as the equiva- 
ent for these water resources, They have an ambitious pro- 
gramme, starting on the principle that it is cheaper to produce 
electric energy where the coal is got than to convey the 
coal twenty miles and produce the electricity in some 
distant centre. Their project is to supply electricity on such 
a vast scale that they will be able to provide the energy so 
cheaply that manufacturers of all kinds will be induced to 
discard their steam engines in its favour. Further, it is 
expected that by producing electricity on so great a scale they 
will stimulate the introduction of many industries, especially 
in the villages, and induce the local authorities to adopt the 
illuminant in their streets and roads. The promoters include 
saveral influential coalowners in the counties named, and 
some well-known capitalists, who are stated to be associated 
with the British Thomson-Houston Company, the representa- 
tives in this country of the General Electric Corporation of 
the United States, which has supplied the plant for hundreds 
of miles of electric railway in that country, and has carried 
out large works of a similar kind, both in the States and in 
Eogland. Nor does this exhaust the programme of the pro- 
moters. They are said to be confident of succeeding in their 
object, and if they do so, that they will effect the solution of 
the smoke problefn in the large towns they touch, the cheap- 
ness of electricity causing it to supersede the present method 
of providing steam. The scheme, it is added, has been laid 
before the Board of Trade, who regarded its provisions as of 
too great importance to warrant them in sanctioning them 
by Provisional Order. It is, therefore, necessary to go to 
Parliament, and a Bill has been deposited, the provisions of 
which are published in the Sheffield papers of the 18th inst. 


SPECIAL STEELS FOR SHIP AND BOILER CONSTRUCTION. 


In his presidential address at the opening meeting of the 
West of Scotland Iron and Steel Institute, held in Glasgow on 
the 23rd ult., Mr. IF’. W. Paul touched on many of the 
apparently simple though really difficult problems which 
beset makers in their every-day work in the economical manu- 
facture of steel; physical, metallurgical, industrial, and 
commercial. On the subject of special steels for ship and 
boiler construction he made some remarks of considerable 
importance to all concerned in the practical development of 
ship and boiler construction. There was, said Mr. Paul, a 
steadily increasing demand for higher grades of steel to comply 
with the following tests for shipbuilding :—Tensile strain, 38 
to 43 tons per square inch; extension, 15 per cent. on 8in.; 
bends, cold and tempsred to bend to a radius of three times 
the thickness of the plate. These conditions were equal to 
what wa3 required in nickel steel plates, and as the cost of 
plates of equal quality without nickel was lower, coupled with 
the ease and certainty of assuring perfectly clean surfaces, 
government authorities and shipbuilders were now princi- 
pally stipulating for this class of steel plates, instead of nickel, 
for construction of torpedo boats and similar light craft. 
As an indication of what was done in this direction, Mr. 
Paul then gave tests of normal jin. plates which had lately 
been manufacturéf by the Steel Company of Scotland, viz : 
Breaking strain, 58-1 tons per square inch ; elastic limit, 39-5 
tons per square inch ; elongation in Sin., 13-0 per cent.; con- 
traction of area, 35:0 per cent. Referring to boilerconstruction, 
he said that there had lately declared itself a disposition to 
use boiler shell plates of a higher tensile strength than 
previously, some requirements being as high as 35 tons per 
square inch. For such purposes considerably greater care 
was demanded in the manufacture of the ingots, as compared 
with softer quality, and it was also essential that the strictest 
attention should be given to the degree of heat to which the 
slabs were heated, the amount of work put on in rolling, and 
also the heat of the plate when the rolling operation was 
nearly completed. Mr. Paul expressed himself as decidedly 
of opinion that shell plates, even of greater tensile strength 
than above referred to, could be made with equal degree of 
safety—just as in the manufacture of higher grade steel for 
gun barrels, tires, &c., but such plates required special 
treatment. Slow cooling would only conduce to more or less 
complete combination of the carbon with the iron, unaccom- 
panied with large crystallisation, provided the conditions of 
msnufacture were adapted to the composition of the steel 
The commercial necessity of plate mills producing large 
makes, the keen competition in outting down prices, were 
potent factors in adding to the risk attaching to the output of 
such material, It was to be regretted, in the interests of all 





concerned, that come means could not be devised for fixing a 
minimum price for high-class boiler plates, such as would 
recoup the manufacturer and so avoid the risk of sacrificing 
quality to quantity. 


OIL ENGINES IN LIGHTHOUSES. 


Or engines driving air compressors which charge accumu- 
lators for the sirens in fog-signalling stations round our coasts 
now form, apparently, the most approved arrangement for 
this highly important purpose. The signalling plant at the 
new lighthouse on the north-west side of Lundy Island, 
which comes into operation for the first time this week, con- 
sists of two sirens with a high and low note alternately, 
actuated by compressed air accumulated by compressors 
driven from oil engines of 16 brake horse-power. The engines 
are of the Hornsby-Ackroyd horizontal type, coupled direct 
in parallel to air compressors of very compact type by Messrs, 
Manlove, Alliott, and Co., Limited, of Nottingham. There 
are two sets of engines to prevent delay in case of a break- 
down. This is not—as has elsewhere been incorrectly stated 
—the firs’ installation of oil engines for this purpose. The 
Northern Lights Commissioners fitted two such installations 
in the year 1892, from the designs of their engineers, Messrs. 
D. and C. Stevenson, Edinburgh, the oil engines and air 
compressors having been supplied by Messrs. Priestman and 
Co., Hull, and the signalling apparatus proper being by 
Messrs. Stevens and Struthers, brassfounders, Glasgow. Since 
that time installations of a similar kind have been erected 
at Pladda, Rattray Head, Mull of Galloway, and the Cloch 
and Cumbrae in the Firth of Clyde; the oil engines and 
compressors in some of these cases having been supplied by 
the Campbell Oil Engine Company, Halifax. At the present 
time Messrs. Stevens and Struthers are preparing the sirens 
and other apparatus for five other such installations. 








LITERATURE. 
Elementary Geometrical Statics ; An Introduction to Graphic 
Statics, By W. J. Doses, M.A. London: Macmillan 


and Co,, Limited. New York: The Macmillan Company. 

1897. All rights reserved. 
THE increasing use by engineers, and its advocacy by the 
authors of modern text-books upon the subject, have 
undoubtedly led to the almost general employment of 
the method of graphical statics, as a rapid, simple, and 
elegant means of determining the stresses upon the 
different members of engineering and architectural 
structures. It has long been recognised, in technical 
education especially, that more attention must be 
bestowed upon the value of object lessons, that is, that 
the mode of instruction must be of a character which 
appeals to the senses as well as to the intellectual 
faculties. While admitting, therefore, the truth of the 
remark in the preface that “‘ mathematical formule 
fail to appeal to the eye with the direct force of a 
geometrical figure,” yet, on the other hand, we do not 
recommend the adoption of the facile graphic method to 
the exclusion of other well-recognised, and also well-used, 
processes of calculation. Itistrue that, when there are 
not too great a number of component members in the 
structure, and the load is uniformly distributed, the 
general symmetry of the stress diagram and its recipro- 
city in relation to the frame diagram does to those con- 
versant with this method, supply very frequently its own 
check. But, in the first place, it may fail, and can readily 
fail, to do so, and in the second, there is an unsatisfactory 
feeling, however sure we may be of the working, in 
leaving an important series of professional calculations 
unchecked by an independent process. It must also not 
be forgotten that there are some types of structures, the 
stresses upon which are more readily ascertained by an 
analytic method. The great advantage of the graphic 
determination of stresses is that it can be applied to 
structures of the most irregular shape and multiplicity of 
parts. It is not too much to assert that to the great 
majority of examples of this character the application of 
the other method is well nigh impracticable. 

Commencing with the ‘‘ Parallelogram of Forces,” the 
basis of the whole subject of graphic statics, the author 
adopts, and consistently adheres, in succeeding chap- 
ters, to an excellent system of instruction. It consists 
in giving st the close of each chapter a certain number 
of practical typical examples fully worked out, which are 
supplemented by a corresponding set of carefully selected 
exercises for the benefit of the student and beginner. 
Mr. Dobbs employs the notation for his figures and 
diagrams which is generally known as that of the late 
Mr. Bow, of Edinburgh, although there are other 
claimants to the honour of its introduction. It is often 
termed the “letter system,” and isunquestionably of great 
use in examples of bridge and roof trusses, and of all 
framed structures in which the number of the separate 
component parts is comparatively limited. When this 
notation is applied to structures on a large scale it be- 
comes both tedious and unmanageable. There are only 
a certain and constant number of letters in any alphabet, 
and when owing to the multiplication of the members in 
a truss amounting to a hundred or more, it is necessary 
to distinguish them by small figures attached to them, 
the system gives rise to much confusion and complexity. 
There are just one or two diagrams towards the close of 
the volume before us which will serve to illustrate our 
remark. We give the preference, in the cases we have 
pointed out, to the plan of marking the lines in the 
skeleton elevation of the truss by figures, and the corre- 
sponding lines in the reciprocal stress diagram by the 
same figures or identical numbers. By the adoption of 
this simple notation the student is enabled to see at a 
single glance the force or stress line corresponding to any 
particular member of the structure, and the measure- 
ment and subsequent tabulation of the various stresses 
is greatly facilitated. It also obviates the use of the 
minor distinguishing marks already alluded to, and, 
moreover, simplifies the drawing of the funicular or polar 
polygon. It is not quite apparent in Chapter XXII. how 
one of the great objects of all instruction, namely, sim- 
plicity, is promoted when the joints of a very simple truss 
are notated, as in the example, ‘‘the joint cdo; 0,0;,” when 





a single letter or figure would suffice for the same 
purpose. We are not quite at one with our author in the 
term he employs—‘“ space diagram.” So far as the 
figures only relate to mere problems of forces and their 
resultants, it will answer well enough, but when applied 
to trusses and framework we prefer the more usual and 
intelligible term frame diagram. There is no doubt 
that in structures such as bridge-roof trusses of magni- 
tude a good deal of confusion might result from applying 
the stress diagram directly to the frame diagram, but in 
small examples there is a convenience in so doing, and 
the process obviates the necessity of virtually reduplicat- 
ing all the lines of the frame diagram by the aid of the 
parallel rule. Every figure and every line saved both in 
the analytic and the graphic method signifies the elimi- 
nation ofa possible, and in some instances of a probable, 
source of error. A.part from the few points in which we 
differ from the author, which are not of sufficient import- 
ance to impair the value of his treatise, we regard it as 
exceedingly well adapted to meet the wants of the 
student and young engineer. The diagrams, plotted from 
original drawings upon a larger scale, are clear, and not 
encumbered by “ redundant” or superfiuous lines, and 
the type is large and distinct. Answers to all the 
examples are appended, so that the reader will not have, 
as he ofien has, to undergo the discouragement and dis- 
appointment of not knowing, after much hard work, 
whether he is right or wrong. 





SHORT NOTICES. 


The Statistical Year-Book of Canada for 1896. Twelfth year of 
issue, Issued by the Department of Agriculture. Ostawa 
Government P.inting Bureau. 1897.—The average number of 
statisticians has been estimated at one in five millions of persons, 
We cffer thanks every day that wa are one of the four million 
nine hundred and ninety-nine thousand nine bundred and ninety- 
nine. But every gratification has its drawbacks, and we are at 
present heartily sorry that we are unable through sheer inability 
to benefit by the “fund of quiet humour” in which the book 
before us probably abounds. We do not even like to say whether 
the volume is good or bad, but it looks very good, and seems to 
be excellently ‘‘ got up.” It is, we are informed in the beautifully 
short introduction, divided into two parts; lst, the Racord ; and 
2nd, the Abstract. We are also told that ‘in order to increase 
the number of copies available for the gensral distribution, com- 
pression has been the primary principle adopted in the prepara- 
tion, The result isa large issue and a smaller book.” Probably 
this is an exceedingly useful work to statistical people. 

Refrigerating and Icz-making Machinery : A Descriptize Treatise 
Jor the Use cf Persons Emp'oying Refrigerating and Ice making 
Installations, and Others, By A. J. Wallis-Tayler, C E. Sscond 
edition, with additions. Itlustrated with about 100 diagrams 
London: Crosby Lockwood and Son. 1897. Price 7s. 6d.—in 
March, 1896, we reviewed the first edition of this book. Our 
remarks were on the whole favourable, and we do not in any way 
wish to depart from our criticism cf that time ; still, the second 
edition, except that it is increased slightly in value by the addition 
of a few pages, has not improved in other respects, The blocks 
are very far from good, and the typs shows evident signs of wear 
or exceedingly bad printing. We do not understand why Messrs. 
Crosby Lockwood and Son, who have a reputation to uphold, should 
allow a volume so indifferently produced to appear in their 
names. We are accustomed now-a-days to get magazines not very 
much smaller than the book before us for less than one-seventh of 
the price and of infinitely superior workmanship. Of course, as 
much cannot be expected from a book, but . 

Transactions of the Australasian Institute of Mining Engineers. 
Vol. iv. Edited by A. S, Kenyon, Secretary. Melbourne: Pab- 
lished by the Institute. 1897.—The present volume of the 
‘* Transactions” of the Australasian Institute of Mining Engineors 
contains several usefal articles, and two or thres, as for instance 
that by the President, Mr. Danvers Power, on ‘‘ Keceptacles for 
Valuable Mineral Deposit,” which are of a wider interest than those 
devoted more exclusively to the technique of mining. Mr. 
Marsh has contributed a very instructive paper on ‘‘ The Minerals 
of Broken Hill,” and other writers have dealt with methods and 
machinery. The volume is nicely produced, and is garnished with 
some excellent half-tone cuts, 

The Dynamo: How Made and How Used. By 8. R. Bottone. 
Tenth edition, with numerous illustrations, and an appendix cn 
the construction of a six-unit dynamo. London: Swan, Sonnen- 
schein, and Co., Limited; Whitaker and Co, 1897.—When a 
book has run into its tenth edition all that the reviewer is called 
upon to do is to congratulate the author and the publishers, Mr. 
Bottone has, we believe, made himself very useful t6 many 
persons, not only in the little volume before us but in many others. 
Tae description with dimensioned sketches of a six-unit dynamo is 
the leading feature of the new edition. 








BOOKS RECEIVED. 

Anaual Report of the Chief of the Bureau of Steam Engineering. 
1897. Washington: Government Printing Office. 1897. 

The Purification of Sewage and Water. By W. J. Dibdin, F.1.C , 
F.C.S., &c, &c. &s, London: The Sanitary Publishing Co., Ltd. 
1897. Price 21s. net. 

Sixteenth Annual Report of the Bureau of American Ethnology to 
the Secretary of the Smithsonian Institution, 1894—95. By J. W. 
Powell, Director. Washington: Government Printing Office. 
1897. 

Annal Report of the Department of Mines and Agriculture, New 
South Wales, for the year 1896. Presanted with the compliments 
of the Agent-General for New South Wales, Westminster-chambera, 
9, Victoria-street, Westminster. 

The Manufacture of Coke in 1896. By Edward Wheeler Parker. 
Extract from the eighteenth annual report of the survey, 
1896—97. Part V., Mineral Resources of the United States, 
Calendar year 1896 ; David T, Day, Chief of Division of Mineral 
R:sources, Washington: Government Printing Office. 1897, 








TRADE AND BUSINESS ANNOUNCEMENTS —Messrs. Binko and C, 
and Messrs. Ridsdale and Co., of L3adenhall-street and Minories, 
have combined to form a limited company, called Messrs. Binko, 
Ridsdale, and Co,—Professor R, H, Smith, having given up his work 
at Mason College, Birmingham, has opened an office at 53, 
Victoria-street, Westminster, S.W., for the general business of 
consulting engineering. Besides general work he will be glad to 
undertake the testing of stractures, machinery and plant, both as 
to safety and as to working and commercial efficiency ; the investi- 
gation of obscure causes of failura or unsatisfactory action ; and 
the testicg of all the mechanical qualities of materials—Mr, F. J. 
Collins, patentee of coke ovens, owing to increase of business, has 
opened new offices at 1, East Parade, Leeds.—We are requested 
by Mr. E. F. Stanley to state that the Magnolia Anti-Fiiction 
Metal Company of Great Britain, who were the defendants to the 
action successfally brought by him and heard on the 13th inst., 
were a private firm, now dissolved, and not the company known 
as the Magnolia Anti-Friction Metal Company of Great Britain 
Limited, with whom he is now connected, 
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readers the drawings of some of the latest designs of 
tiles for which the contracts have recently been a’ 


by the Government. 


Tt will be seen at once that the acceptance of the projec- 
The 
manufacturer is left a free hand as to the chemical composi- 
qualities, except that 
tor is to be kept fully informed 
Even 


tiles depends largely upon the results of practical tests. 


tion of the steel and its physical 
the Government ins 


as to the analyses and the results of physical tests. 


Fig.2. Winch Steel Shot. (575 Pozads). 


ARMOUR-PIERCING PROJECTILES. 


THE manufacture of armour plate in the United States has 
attracted much notice among European military men and 
manufacturers of war material, and much interest has cen- 
tered upon the armour-piercing projectiles of American 
manufacture, but particulars of these projectiles have been 
less easy to obtain than those of the armour plates. We are 
therefore specially pleased to be able to present to our 
rojec- 
ed by 
the United States Government, and these are accompanied 
by official particulars of the requirement3 and tests specified 


before treatment. 
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any lot of projectiles more than 10,000 Ib. per square inch | with a striking velocity of about 1500ft. per second, or mo, 
from the highest to the lowest in any lot. If the first spec , 
men from any projectile fails to fulfil this condition, two | both plate and backing. If both shot pass through 
additional specimens may be taken at the request of the target without material cracks or deformation, 
manufacturer, and if each of these fulfils the conditions, the be accepted. If both shot show material cracks or deforma. 
lot of projectiles will be accepted as to physical condition | tion, or if either shot breaks up, and some of its parts fail to 


(2 inch Steel Shell. 


——————_., 


— 
i- | if necessary, to cause the shot to pass completely through 
82 the 


the lot will 


| pass through the target, the lot will not be accepted, If 


If the manufacturers possess a satisfactory testing machine, | one of the shot passes through, as above required, and the 

and the results obtained therewith are found to be com- | other suffers material cracks or deformation but all its Partg 
parable with those obtained with the Government testing | pass through the mp ons a supplementary test will be m 
machine at the Watertown Arsenal, then the Government | by firing the third s 
specimens required may be tested by the manufacturers in | &sse' 
such manner as shall be prescribed by the Government and | of projectiles will be accepted. Otherwise the lot will bg 
in the presence of the inspector, ard the inspector will be | rejected, and the manufacturer must pay the Government 
furnished with the original notes of the several tests, that | the entire expense of the supplementary test, and the :hot 
they may be worked up in his office. Tests made with the | used will not be paid for. 
Government testing machine at the Watertown Arsenal will | 
always be considered as standard, and any or all specimens | lowing as an alternative ballistic test :—The projectiles 
may be tested at that place if desired by tbe Government. | selected for test will be fired — a hard-faced armour 
If the manufacturers hav. no satisfactory testing machine,) plate about one calibre in th 


ot, under the same conditions, If thi, 
shot passes through the target practically uninjured, the lot 


The Government reserves the right to substitute the fo}. 


ckness, with a velocity at 


(1000 Pounds). 
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these limitations, however, may be waived in care the contract 
should be awarded to a manufacturer conducting some secret 
process of manufacture, since in that case all the clauses of 
the specifications relating to analyses and physical tests are 
declared null and void, and the acceptance or rejection lies 
then entirely in the success or failure of the projectiles to 
fulfil the conditions specified for the ballistic tests. 

The contracts recently placed by the United States Govern- 
ment, as above referred to, include five classes of forged steel 
projectiles for the batteries of the sea-coast defences, and the 
forms and dimensions of these projectiles are shown by the 
accompanying illustrations :— 

8in. armour-piercing shot, with large core, 300 lb. in weight, 
Fig. 1. Charge, 11 5 1b. of rifle powder. 

10in. armour-piercing shot, with small core, 5751b. in 
weight, Fig. 2. Charge, 22 2 1b, of rifle powder. 

12in. armour-piercing shot, with large core, 1000lb. in 
weight, Fig. 3. Charge, 39 Ib. of rifle powder. 

12in. deck-piercing mortar shell, 800 lb. in weight, Fig. 4. 
Charge, 34 lb. of emmensite. 

12in. deck-piercing mortar shell, 10001b. in weight, Fig. 5. 
Charge, 45 8 lb. of emmensite. 

The deck-piercing mortar shells with high explosives are 
for the 12in. breech-loading, rifled, steel-hooped mortars in 
stalled in concealed batteries. The mortars are in concrete- 
lined pits, and their aim is directed by means of a range- 
finder, the channel or bay thus protected being marked out in 
ruled squares on the chart, so that the charge of one or all 
the mortars of the battery can be dropped in any one of the 
imaginary squares. Practical tests have shown a very re- 
markable accuracy of aim. The Government furnishes the | 
contractors with the copper bands, gas checks, and gaskets | 
used on these projectiles, 

The armour-piercing projectiles are specified to be of forged | 
and hardened steel, with base plugs of the same kind and | 
quality of metal. They must be annealed at a temperature 
of at least 1200 deg. Fab. after forging. After they have been | 
annealed tangential tensile test specimens, with stems 
0°505in. diameter and 2in. long, must be taken from near the 
base of each 12in. shot, from two-thirds of the 10in. shot and | 
from half the Sin. shot. The manufacturers must inform the 
Government inspector as to the chemical composition of every | 
ingot or casting to be used, with a statement as to the size, 
condition, and mark of same. They may also be required to 
furnish a chemical analysis of the metal from each finished 
projectile, the metal for this purpose being taken after anneal- 
ing. It is required that each projectile when forged must be | 
so marked in the presence of the inspector that he can 
identify it through all the stages of manufacture. If the 
marks wil! of necessity be effaced in one part, they must first 
be repeated on some other part in the presence of the inspector. 
The projectiles will be machine finished, before treatment, as 
close to the prescribed dimensions as may be consistent with 
that operation, and must be finally finished to the prescribed 
dimensions within the allowed variations. The threads upon 
the base plug and its recess in the projectile must fit very 
accurately, so as to prevent the powder gas from entering. 

In regard to the tensile tests above noted, the test speci- 
mens must be finished with fillets and screw ends as required 
by the Government. The tensile strength must not vary in 











AMERICAN ARMOUR PIERCING PRCJECTILES 


then all the specimens will be tested at the Wateitown , impact of about 1900ft. per second, with the requirement that 


Arsenal. 


All specimens which are to be tested at the Watertown | the plate. 


| the projectile—or all its parts if broken—must go through 
If two projectiles out of the three fulfil this test, 


Arsenal, except those special additional specimens taken by | the lot they represent will be accepted; if the two fail, the 


the Government for information, must be sent to that place lot will be rejected. 


In the latter case the lot may be 





by the manufacturers at their own expense. All specimens | re-treated and re-submitted for the rame ballistic test at the 
must pass through the inspector’s hands for inspection and | expense of the manufacturer, but on the second failure the 
record. | lot will be finally rejected. 

All tests made by the manufacturers must be without cost (b) Ballistic test of armour-piercing shell —Two shells will 
to the Government. If tests are madeat Watertown Arsenal, | be fired against a nickel-steel oil-tempered and annealed 
then the actual cost of testing and recording specimens shall | armour plate, 44in. in thickness for Sin. shell, 5}in. for 10in. 
be charged to the manufacturers. Summaries of the results | shell, and 7in. for 12in. ehell, with a velocity of about 900ft. 
of tests of specimens made at Watertown Arsenal will be fur- | per second at impact. The shell must go through the plate 
nished to the manufacturers for their information, but will | without being cracked or brcken, or materially deformed. 
be regarded as strictly confidential prior to their publication | Iftwo out of the three selected projectiles fulfil this test, the 
by the Government. | lot they represent will be accepted. Ifone shell fails, a supple- 

After final treatment, and before acceptance for the ballistic ' mentary test will be made by firing the third shell under the 





Fig!. 8 inch Steel Shot.(300 Pounds ) 
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| test, the projectiles will be tested for the detection of initial 


strains bordering upon rupture. For this purpose they must 
be cooled to a temperature of about 40 deg. Fah, and then 
suddenly heated by being plunged into a bath of water at a 
temperature of 180 deg. to 212 deg., as may be directed. 


| When thoroughly heated to this temperature, each projectile 


must be plunged, with its axis horizontal, half-way into a 
bath of water at a temperature not greater than 40 deg. Fah., 
and after a brief period will be turned 180 deg. for a like im- 
mersion on the opposite side, after which the projectile will 
be removed from the bath. This test will be made in the 
presence of the inspector, and at least three days must elapse 
between the final treatment and this test. Before accept- 
ance the projectiles must be subjected to an interior hydraulic 
pressure of 5001b. per square inch; and all projectiles in 
which this test developes holes, cracks, or any unsoundness 
will be rejected. 

From each lot of projectiles three are to be selected by the 
inspector for the ballistic test, which will be as follows :— 

(a) Ballistic test of armour-piercing shot.—Two shot will be 
fired as nearly normally as possible against a target composed 
of an armour-plate of thickness equal to 1} times the calibre 
cf the shot, and supported by a suitable backing of wood, 










same conditions, and if this fulfils the test the 
lot will be accepted. Otherwise the lot will be 
rejected, and the manufacturers must defray 
the cost of the supplementary test, and the shell 
used will not be paid for. 

‘ All projectiles which are used in these tests, 

‘y.-- and which meet the requirements, will be paid 
for by the Government, but those which fail will 
not be paid for. It is not expected that the 
projectiles will meet the tests without injury, 
and the flaking off of small portions, or the 
production of slight cracks and deformations, 
—S will not be considered, but the Government 

y authorities will be the sole judges of the gravity 
of the injuries produced. 

If any lot of projectiles fails on the ballistic 
test, the lot may, at the option of the manu- 
facturers, be re-treated and submitted again for 
the ballistic test. The test shall be made and 
the question of acceptance or rejection shall be 

determined in the same manner as is prescribed for the first 

ballistic test; but the manufacturers shall reimburse the 

United States Government for the entire expense incurred in 
| making the test, and the projectiles used shall not be paid 
| for by the Government. The Government may require the 

addition of the number of — used in this test to 
| any lot which may be in such a state of manufacture as to 

render this course practicable. 

An additional ballistic test without intervening re-treat- 
| ment, or more than one additional ballistic test with inter- 

veving re-treatment, will only be allowed in exceptional cases, 
| and manufacturers are given to understand that the regular 
| practice of the Government will be not to allow such addi- 

tional test. They will be notified whenever such additional 
| test is allowed, and no request therefore will be considered, 
| the Government being the sole judge of the propriety of 
| permitting such additional test. 

Payment for each lot of projectiles will be made on the 
| delivery of the lot, less 5 per cent., to be retained by the 
| Government until the completion of the contract or of all 
| the projectiles of a particular calibre, 

The official specifications contain a clause providing that 
‘if the projectiles are furnished under a contract whose con- 
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ditions forbid inspection of the processes of manufacture, | 


then the clauses inconsistent with the terms of the contract 
will be null and void, but the clauses as to material and tests 
will have full force. In this case, the number of projectiles 
in each lot for the ballistic test is to be about, but not 
exceeding, fifty for Sin. projectiles, thirty-five for 10in. pro- 
jectiles, and twenty-five for 12in. projectiles. 

The leading particulars and dimensions of these five classes 
of projectiles are given below in tabular form :— 





Sin. | 10in. | 12in. | 12in. | 12in. 
shot. | shot.; shot. | shell | shel 
(light). (heavy) 
Length over al), inches 82°24) 89°78) 47°98) 6°CO | 44°59 
Diamete: of body,* inches . 7°98} 9°93) 11°98) 11°93 | 11°23 
Thickness of walls, inches.. .. . 1°55} 1°90) 2°80) 2°465) 2°565 
Thickness from point to chamber. 
inches ee aie. wa, 5° ws 6°00, 7°50 9°00; 9°00 9-00 
Radius of head, inches. .. .. 16°18} 20°18} 24°18) 18°00 | 18°075 
Capacity of chamber, cubic inches .. /358°5 |690°10/1210°90/679°25 |944°10 
Diameter of plug recess (between 
roots of threads)inches .. 5°03; 6°33) 7°58) 7°26) 7°08 
Weight of shell, steel, pounds .. . 268°] [513°10) 828°1 |) ~.., { 900°6 
” plug, steel, pounds ... ..| 18 8 | 35°80} 57°2 | f‘""\| 50°0 
” band, copper, pounds 2°1 8°€0, 5°5 4. 4°0 
- washer, copper, pounds..| — 0°10; 02 _ - 
‘ charge, + pounds - | 11°35 | 22°20) 389°0 4 | 45°8 
WH ak as ees. '3 - '3800°0 |575°00)1C00°0 800 (1000°0 


” 


* The variation allowed in the diameter is 0°0lin. more or less than 
the specified diameter. 
t ‘Ihe charge is rifle powder for the shot and emmensite for the shells. 








CONTRACT OPEN. 
CITY AND COUNTY OF KINGSTON-UPON-HULL 
TRAMWAYS. 

THE drawing shows the items of permanent way for which 
tenders are now being invited. 

The contract consists of about 2800 tons of steel girder 
rails Gin. by Tin., weighing 96 1b. per lineal yard; a corre- 
sponding quantity of fish-plates, sole plates, and fish-plate 
and sole plate bolts and nuts, about 90 tons of holding-down 
bolts and nuts, and about 96 tons of tie rods and nuts. The 
quantity of fish-plates, sole plates, and fish-plate and sole 
plate bolts and nuts, will depend upon the length of the rails, 
and persons tendering must insert in the schedule such 
quantities as will be necessary for jointing rails of the lengths 
offered. The quantities of any of the goods to be supplied 
may vary from the quantities for which a tender is accepted 
to the extent of 20 per cent. above or below. 

Persons tendering must state by what process and where 
the steel will be made. The whole of the goods shall be 
manufactured in the best and most workmanlike manner to 
the satisfaction of the engineer, and shall be delivered in 
perfect condition. The engineer shall at all times during 
manufacture have access to the contractor’s works, and shall 
be at liberty to inspect the materials in process of manufac- 
ture, and to take samples for analysis or other test. Each 
rail shall be rolled from an ingot of sufficient size to allow of 
& long crop from each end, and shall have stamped upon it the 
maker’s name or initials, the letters H. C. T., and the year, 
and shall further be marked in a suitable manner with the 
number of the charge. 


Subject to other provisions of the specification, the steel | 


po conform to the following analysis :—Carbon, between °4 
and *5 
silicon, not to exceed ‘1 per cent.; sulphur, not to exceed 
‘069 per cent.; phosphorus, not to exceed ‘06 per cent. 

The rails are to be tested in the following manner, viz. :— 


A piece of rail 6ft. long to be placed between iron supports, | 


shaped to the contour of the rail and 5ft. apart. A steady 
pressure to be applied at the centre, in a direction at right 
angles to the depth of the rail, by means of a bolster 4in. 
long, also shaped to the contour of the rail, until a permanent 
deflection of 2}in. is shown. In case any rail fails to sus- 
tain this test without showing signs of fracture, the whole of 
the rails made from the same charge shall be condemned. 
‘The rails are to be cut off to a bevel of 45 deg. in plan, 
with sufficient accuracy to permit any two rails to butt so 
closely that a gauge 4in. wide by 22 standard wire gauge 
cannot be introduced into the joint at any point in the head 
of the rail, and that a gauge of twice such thickness cannot 
be introduced in the joint at any other point. The fish- 
Plates, sole plates, tie rods, bolts, and nuts are to be of 
steel, capable of sustaining a tensile stress of not less than 
26 tons, and not more than 34 tons, and showing an exten- 
sion of not less than 15 per cent. on a lezgth of 10in., before 
fracture. All bolts and tie rods to be capable of being 
doubled, while cold, round a radius of 3in. without cracking. 


per cent.; manganese, between ‘8 and 1 per cent. ; | 





The bolts and ities are to be made exactly as shown in 
drawing, screwed to Whitworth thread. The nuts to be | 
hexagon, and equal in depth to the diameter of the bolt. The | 
tie rods are to be slightly bent to correspond with the camber | 
of the road. The minimum weight of the fish-plates shall | 
be 40 Ib. per pair, and the minimum weight of the sole plates | 
shall be 231b. each. All bolts and tie rods are to be dipped, | 
while hot, in boiled linseed oil before any rust has set in. | 
The plates and tie rods to be delivered in suitable bundles, | 
and the bolts in bags, not returnable. The rate of delivery 
to correspond with that of the rails, and to be slightly in 
advance of it. Wharfage dues are not payable in the docks of 
the North-Eastern Railway Company on materials for the | 
use of the Corporation, and it is believed that the Hull and | 
Barnsley Company would also forego wharfage on goods sup- 
plied under this contract. The rails and other goods are to 
be delivered free on truck at # Hull station. Tenders are to 
in by ten o’clock on Thursday, November 25th, 1897. 








TRIALS OF THE HEILMANN ELECTRIC 
LOCOMOTIVE. 


As the result of the trials which took place about three 
years ago with the old Fusée Electrique, which were fully 
described In these columns at the time, the Compagnie de 
l'Ouest ordered from the Société de Traction, Systéme J. J. | 
Heilmann, two engines of a more powerful type, and these | 
are now undergoing a series of trial runs on the lines of the | 
company. The Fusée, it will be remembered, was merely an | 

| experimental machine, and was constructed with a view of | 





The companies have, therefore, everything to gain and nothing 
to lose by the adoption of electric locomotives, 

The first official trial run of the Heilmann locomotive took 
place on Friday last on the line between Paris and Mantes, 
when the engine, drawing twelve corridor wagons of about 
150 tons and a dynamometric van, covered a distance of 1154 
kiloms. The speed of the train on the first run was rigorously 
restricted by the Compagnie de 1’Ouest to30 kiloms. an hour, 
and this, as well as the weight to be drawn, is to be increased 
at each subsequent trial until it attains 120 kiloms. an hour. 
Carrying about a hundred passengers, including a large 
number of engineers, the train left the Gare Saint-Lazare at 
8.45, and ran to Mantes without a stop. The speed all the 
a perfectly regular, but now and then the brakes had 
to be applied to prevent the limit being exceeded. In the car 
there was an entire absence of lateral movement, the only 
jolting observable being caused by the rails. On arriving at 
Mantes a déjeuner was served in the buffet, and the engine 
was taken to the shed. Owing to the length of the locomo- 
tive it could not be turned round oa the turntable, and it had 
to do the journey back to Paris reversed. While the engine 
was being run from the shed to the station we had an oppor- 
tunity of judging of its behaviour from the foot-plate. When 
the locomotive got under way the movement was quite 
imperceptible to those inside, and we are informed that 
it will start just as easily whatever may be the weight 
of the train. The adherence, it is explained, is so greatly 
in excess of the tractive effort, that any skidding of the 
wheels is impossible. The stability and steadiness are 
especially noticeable, and it appears that one can write 
with comfort on the locomotive while it is running at 100 














THE NEW HEILMANN ELECTRIC LOCOMOTIVE 


demonstratirg the practicability of the system invented by 
M. Heilmann. As, however, it was only fitted with engines 
developing 650. horse power, it was not sufficiently powerful 
to draw heavy loads, but the fact that it attained a speed of 
108 kiloms. an hour between Paris and Rouen under better 
conditions than would be possible with a locomotive of the 
ordinary type satisfied the Compagnie de l'Ouest, which did 
| not hesitate to adopt the electric locomotive for the accelera- 
tion of the passenger and goods service. The two new engines 
have been constructed at the works of the Cail Company in 
Paris. So far as the form and general arrangement are con- 
cerned, the new type of locomotive is the same as the Fusée, 
that is to say, it is mounted on two bogies, each with eighi 
wheels, while the electrical machinery is placed in the fore 
part of the locomotive, which is bow shaped, and the boiler 
in the rear, The changes made in the locomotive consist in 
doubling the power of the engines, improving the suspension 
of the motors, employing steam engines that require little | 
attention, and simplifying the driving gear. The general | 
| design and construction of the locomotive is too well known | 
| to our readers to need any further description of it here. 
| To meet one of the great objections, the great cost of the 
| electric locomotive, the Société de Traction intend to let 
| their engines to the companies in the same way as the 
| Compaguie Internationale des Wagons-Lits let out their 
| sleeping cars, and they will do this too under conditions that 
will be eminently satisfactory to the railway companies. They 
will offer to hire out locomotives for goods and passenger 
| service at a lower cost than the service can be performed by 
ordinary engines, and will guarantee much higher speeds. | 








| the 


kilometres an hour. The train lefi Mantes at 1.20, and 
stopped at Constant Saint Honoré for twenty minutes to take 
in water. It completed the journey to Paris without incident, 
arriving at the Gare Saint Lazare at about 4.10, after having 
followed its time sheet with punctuality. It is impossible to 
get the readings of the dynamometer, as the Compagnie de 
l’Ouest will communicate nothing until the trials are com- 
pleted, but M. Mazen, one of the chief engineers who accom- 
panied the train, expressed himself as entirely satisfied, and 
the success of the first day’s run has aroused considerab’e 
interest in the trials which will extend over the next few 
weeks. After the trials, the Compagnie de 1’Ouest will put 
the two locomotives into regular service, principally in the 
drawing of heavy goods trains at high speeds. 








Mason COLLEGE ENGINEERING SocieTy.—A meetiog of this 
Society was held on November 11th, the president in the chair, 
when a paper was read on ‘‘ Specialised Machine Tools,” by Mr. 
E. C. Garrard, M.I.M.E., before a large audience. A visit had 
been made to his works on the previous afternoon, where —- 

hi tioned in the paper were seen working. e 
author described the manufacture of cycle hubs and chains, and 
then went on to explain the mechanism of some 5 lised 
machine tools used for these and other purposes. He also dwelt 
on the question of clearance of the tool, and mentioned that in his 
works it was the practice to set tools with scarcely any top-rake. 
This was made possible by wc, Aga thin cut at a very high 
speed, and plenty of lubricant. is formed the substance of an 
interesting discussion, since it has always been understood that 
tools must have plenty of top-rake. The paper was illustrated by 
lantern and specimens of various tools, 
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Few, if any, more noteworthy undertakings in the way of; The Swan Hill Bridge, the tenth constructed over this 
steamship lengthening and reconstruction have been carried | river, consists of one steel lift span 58ft. din. between centres 
out in this country than that which is contemplated in con- | of bearings over piers, two 91ft. 6in. timber truss spans, and 
nection with the Spree and Havel of the North German | four 35ft. timber approach spans. The carriage-way is 14ft, 
Lloyd flees, the execution of which has been entrusted to the | between kerbs on lift span, and 18ft. 3in. and 21ft, Llin, 
original builders, the Vulcan Shipbuilding and Engineering | between kerbs on truss and 
Company, of Stettin, for whom, and for this undertaking | approach spans respectively, 
specially, an immense floating dock is being constructed by | one 4ft. Gin. footway being 
Messrs. Swan and Hunter, of Newcastle-on-Tyne. The Spree | provided on the upstream 
and Havel were completed in the early part of 1891 and 1892 | side of truss and approach 





a 


| diaphragms, and the top and bottom flanges with chequereg 


| Plates and flat diagonal bars respectively. Between the 
| transverse girders are fitted two longitudinal girders, 4 


| lateral strut at the centre of the longitudinal girders with foy, 


diagonal tie rods completes the bracing of the tops of the four 
| towers. 


| ‘The lift span is counterweighted with four cast iron balance 





respectively, the dimensions being 463ft. length, 51ft. 10in. | spans. The bridge is designed 
beam, 37f¢. depth moulded, the engines being of the five- | for a live load of 84 Ib. per 








cylinder three-crank triple-expansion type, developing 11,500 | square foot of floor space, 
indicated horse-power, and actuating a single propeller of | and a concentrated load of 
21}ft. diameter. The Spree was the first steamer of the 16} tons on a 10ft. din. 
company’s express Atlantic fleet entrusted to shipbuilders in | wheel base, with 94 tons on 

















Germany, and her engines were built on the designs of the | @ pair of wheels, 5ft. centres. 
Lahn, constructed at Fairfield,on the Clyde, in 1888, which | The sixteen wire ropes carry- 
has all along served as an exemplar to the fleet in the matter | ing counterweights are each 
of economical propulsion. | 2hin. circumference, composed 

The scheme of reconstruction of both vessels includes | of six strands round a core 
lengthening each of them 65ft. amidships, bringing up their | of hemp, each strand con- 
length to 528ft., augmenting the steam supply considerably, | taining seven galvanised wires 
and substituting for the present single set of engines two new | of mild crucible steel. Pro- 
sets to drive twin screws. This latter feature will entail the | fessor Warren, M. Inst. C.E., 
reconstruction of the after end of vessel under water, as the | has carried out at the Uni- 
shell is to be bossed out so as to envelope the shafts. The | versity of Sydney for the 
vessels have at present two boiler-rcoms, containing | Bridges Branch of the Public 
ten boilers, six of which are double-ended and four | Works Department a number 
single-ended, all 154ft. diameter, and working into two | of tests on rope of the same 
funnels. What is contemplated is to part the hull at | ssction, the results — given 
a point between the after of the two boiler compartments | in appendix — showing the 
and the engine-room, and there fill in the 65ft, of new length. | Ultimate strength of a full. 
This will provide a new boiler compartment, making three in | sized “laid” rope to be 90 
all, and in it there will be three additional double-ended | per cent. of the strength of 
boilers, making up the total number of furnaces to sixty-six. | the forty-two wires tested 
The new twin sets of engines will be of the four-cylinder | individually, and the strength 
four-crank type, with two low-pressure cylinders, the power | Of a turned and spliced end 
to be developed being about 18,000-horse indicated. When | to be 83 per cent. cf the 
tried for speed originally the Spree attained a mean speed of | Ultimate strength of the rope. 
19-6 knots, the maximum having been 20-1 knots, with the | The ultimate strength of all 
engines developing 13,000 indicated horse-power, and making | the ropes together is 266 tons, 
70 revolutions perminute. The change from single to twin- | 824 the weight of lift span 
sorew, the extra length of hull, and the enhanced aggregate being only 34} tons, the 
horse-power, it is estimated, should yield an increased speed |Topes have a factor cf 
of at least 13 knots. The new engines will be balanced on 7j» 80 ample margin in view 
the Schlick-Tweedy-Yarrow system, of the success of which | Of the slow speed and large 
in minimising vibration the latest example is the Kaiser | diameter of the rope wheels, 
Wilhelm der Grosse, about whose gocd qualities in this| the wheels being seventy- 
respect those who have travelled in her are agreed. | seven times the diameter of 

While not so familiar with ocean steamship lengthening | the ropes. : 
as many firms in this country, the Stettin Company has| _The deck planking con- 
accomplished a great amount of docking and repair work on | Sists of sawn  tallowwood 
the floating dock which at present lies alongside its works. | Testing on ironbark girders. 
With the immense dock to lift 15,000 tons and carry a ship | The river piers each consist 
of 550ft. length, now being prepared by Messrs. Swan and | Of ® pair of cast iron cylin- 
Hunter, the firm will be well equipped for coping with the | ers founded on rock, and 
lengthening of the Spree and Havel, and for further work of | Supporting two wrought iron 
this kind, which, apparently, both this and other large cylinders 6ft. diameter, con- 
German firms regard as likely to increase and develope nected with stiff wrought 
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in the future. In the floating docks attached to iron diaphragm bracing £0 
the works of Messrs. Blohm and Voss, Hamburg, | designed as to ensure tke 
many cases of lengthening have been accomplished Pier acting as a whole, the 














—notably the North German Lloyd steamers Preussen, CYlinders being filled with 
Sachsen, and Bayern—and it is well known that this firm | Concrete. 

have recently completed for their own use an additional . 22 the superstructure of / 
floating dock of the enormous capacity of 17,500 tons, being lift span, which is similar 
the largest dock of its kind in the world. It is 560ft. long, Tocumwal Bridge, the two 
8Sft. wide, and 30ft. deep, thus exceeding in all itsdimensions Stee! main girders are 4ft, 2in. 
the dock recently despatched to Havanna by Messrs, Swan deep, with top and bottom 
and Hunter, which is 450ft. by S2ft. by 274ft. The latter booms of trough section, 
Gock, it may be added, recently arrived safely at its destina- formed of two angle bars 
tion, having been towed a distance of 6500 miles, by a long riveted to plates, the web 
route selected to take advantage of trade winds, the time COSisting of vertical struts 
taken being forty-nine days, at ends, and channel bars 





The steel web plate cross gir- 

| ders are placed at the apices, 

LIFTING BRIDGE OVER THE MURRAY RIVER | eine carried on steel saddle plates riveted to bottom boom 

AT SWAN HILL | of main girder, the main girders being connected by a lateral 
a. 5 . : : | system of adjustable diagonal flat bars. The four hollow 
THE Murray River being the natural boundary between | towers, 3ft. square, 40ft. 2in. high, are formed each of four 

the Colonies of New South Wales and Victoria, the bridges | vertical angle irons, braced with horizontal T iron and flat 

over it are erected at the joint expense of the two Colonies. | diagonal tie bars. The base of each tower is continued 6ft. 
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PLAN VIEW OF SHAFT CONNECTIONS 


Thore are no masted vessels plying on the river, the traffic | down inside the cylinder, and bolted to four 6ft. lengths of 
consisting chiefly of steamers with barges in tow, carrying in | vertical angle bars, these vertical angle bars being bolted to 
some cases over 1000 bales of wool. The velocity of the | diaphragm plates, which in turn are connected to the shell 
stream in flood time being small permits of the heaviest | of the cylinder. Over each pier are seated two transverse 
trafiic occurring at such periods, rendering it saenleney 06 | 


girders spaced 17in, apart, the webs being connected with four 

















set to an angle of 45 deg. ARRANGEMENT OF LIFTING GEAR 


weights, working on steel V guides bolted to the outside 
angles of towers; the balance weights are each in eight 
sections filled with lead, and are carried by wrought iron 
| adjustable suspension rods, to which are epliced the wire 
| ropes; the lift span hangs clear when being raised, but pro- 
| vision is made for “ swaying” by placing two rollers at each 
| corner of span to take bearing on a bull-headed rail bolted to 
| towers. 

Although provision is made for working with two men, the 
span,as @ rule, is operated by one man working a winch handle 
on @ horizontal shaft inside the towers, carrying a pinion 
| gearing into a spur wheel, keyed to a second horizontal shaft, 
| which is connected by mitre wheels to a vertical shaft passing 
| up the inside of and through the top of towers, the vertical 
shaft being connected by bevel wheels with a short horizontal 
shaft at the top of towers, carrying a pinion gearing intoa 
p aed wheel keyed to the downstream longitudinal driving 
shaft, to which is keyed at each end a pinion gearing into 
teeth cast on the inside of rim of the two rope wheels over 
downstream towers; pinions are also keyed to ends of up- 
stream longitudinal shaft, gearing into the two rope wheels 
over upstream towers, whilst the two longitudinal shafts 
driving the four rope wheels are connected by mitre wheels 
keyed to a transverse shaft, the uniform working of span 
being thus ensured, the span is so far counterweighted that a 
maximum weight of 1800 lb. has to be raised or lowered, one 
man with ease raising or lowering span through 25ft. 10in. in 
54 minutes, 

Two photographs of this fine bridge are reproduced on 
page 500, and the adjoining drawings show the outlines of 
the chief mechanical features. The report of Mr. Warren's 
test of the ropes will be found on the next page. 

The Swan Hill Bridge was designed by Mr. Percy Allan, 
Assoc. M. Inst. C.E., Assoc. M. Am. Soc. C.E., in 1894, 
acting under the Commissioner and Engineer-in-Chief for 
Roads, Bridges, and Sewerage. The contract forthe bridgeand 
New South Wales approaches was let on 6th June, 1895, to 
Messrs. J. B. and W. Farquharson, of Melbourne, who placed 
the manufacture of the metal work with Messrs. Mephan, 
Ferguson, and Co., of Melbourne. The whole of the timber, 
with the exception of a few piles, was obtained from the 
northern rivers of New South Wales, forwarded to Melbourne 
by sea, a distance of about 726 miles, thence to site by rail 
distance of about 214 miles, or a total carriage of 940 miles; 
the work being completed in November, 1896, at a cost of 
£8900, including engineering expenses. Mr, D, W. Arm- 
strong was the resident engineer on the work, 
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LIFTING BRIDGE OVER MURRAY RIVER 


Aprenbix.—Summary of Tests made at the 





Single wire test. 


| i )riginal dimensione. 


























Sydney University for Bridges Branch, Public Works Department, N.S W., 0 
Crucible Steel Wire Rope (Calvanised), 


Torsional. 


= 





5 
t 


Full size rope tosts. 
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ELECTRIC MOTOR CARRIAGE, 

Tue accompanying engraving represents an electrically-pro- 
pelled mail pbwton which took part in the Lord Mayor's 
Show, in London, on the 9th inst., as representative of ‘ up- 
to-date ” road locomotion. It is the first motor carriage 
made by the Headland’s Patent Electric Storage Battery 
Company, Ltd., and weighs altogether about 23 cwt. without 
passengers, The batteries, comprising 40 cells, weigh 11 cwt., 
and with one charging have been found capable of propelling 
the carriage a distance of about 50 miles. The charging rate 
of the batteries is 30 to 40 ampéres, the normal discharging 
rate about 25 ampéres, and the total capacity is said to be 
150 ampére hours, The type of carriage lends itself well to the 
purpose, as the batteries can be stored away out of sight 
without difficulty in the body. The motor, as will be seen, 





is suspended from below the body of the carriage, and the 
driving of the rear axle is effected directly by bevel gearing, 
the ratio of which is 9 to 1. The steering is done by handle 


actuating a pinion gearing with a quadrant rack on the fore 
carriage. The starting lever has three positions, and there 
are two brakes to conform to the statute, one a band brake 
on the rear axle operated by the foot, and the other on the 
tires. There is also a reversing switch, by means of which 
the carriage is movable in either direction, and which the 
makers intend to combine with the starting lever in future 
carriages. The carriage will accommodate four persons, and 
the wheels are shod with solid rubber tires. A trip through 
the crowded streets of the metropolis, with the roads in a 
greasy condition, has demonstrated that the carriage is | 


capable of performing the duties necessary for such @ con- | 
veyance. The address of the makers is 12, Pall Mall, | 
London, S.W. 








TRIAL OF MOTOR VEHICLES. 


‘Tue Self-Propelled Traffic Association (Incorporated), | 
Liverpool and District Centre, has issued the following 
programme of trials of motor vehicles for heavy traflic, 


to take place in May, 1898:— | 


Objects of trials.—The chief object of the trials is to arrive at a | 
type of heavy motor wagon suitable for trade requirements in 
Liverpool and ‘neighbourhood, which shall be capable of economic- 
ally taking the place of horse haulage and of competing with the | 


| (III.) An official observer will accompan 
| trial runs, 


existing railway rates, in the transport of heavy loads of goods 
over considerable distances. 

Nature of trials.—Trial rans will be made from Liverpool, over 
minimum distances of 30 miles, on four successive days. All 
vehicles will be required to traverse the prescribed routes, without 
alternative, and to perform such matceuvres as are hereinafter 
specified. No route longer than 40 miles will b> selected. Route 
maps will be issued for each course on the mornings of the respec- 
tive run:. 

Date of trials.—The trials will begin on the morning of Tuesday, 
May 24th, 1898, and will conclude on the afternoon or evening of 
the Friday following. 

Judges.—Taree memb2ra of the Liverpool Council and two 


* members of the General Council will be chosen by their respective 


Councils to act as judges. As soon as these gentlemen have been 
appointed their names will be published, 

A ards.—Money prizss of £100, £75, and £50, also certificates 
of merit, will be given at the discretion of the judges. A full 
and exhaustive report on the trials will be issued by the judges 
and circulated by the Association. lIatending competitors are also 
referred to the special notice at the end. 

General regulations applicable to all vehicles.—(L) The vehicle 
shall be self-propelled. ‘The part carrying the generator, or motor, 
or both, may be articulated and detachable, but the propulsion shall 
be effected by utilising the load for adhesion. (LI.) The vehicle 
shall be propelled by mechanical power alone, but—with the 
reservation that the judges may disqualify and prohibit from com- 
petition any vehicle or motor which, in their opinion, is faultily 
nes mmm | or dangerous from any cause whatever—there shall b3 
no restriction on the source cf such power or the nature of the 
agents used. (III.) The vehicle shall be capable of going any- 
where that a horse-drawn vehicle carrying the same load can go, 
and of being placed in the same positions and withdrawn there- 
from without external assistance. The particular manceuvre most 
generally called for is to work into and out of a loading berth 
when ‘‘cramped” for room. This requirement arises in the case 
of embayments, or of fined spaces bet other vehicles in a 
line receiving or discharging goods. Carters usually back into 
such positions obliquely, bringing the vehicle into line by turning 
the leading wheels at right-angles to the rear wheels and again 
backing. (IV.) The vehicle shall be capable of working into and 
out of an embayment of one and a-half times its own length. 
(V.) The vehicle shall conform in ali respects to the requirements 
of the Locomotives on Highways Act, 1896, and in the case of its 
being oil-propelled, of the “ Regulations as to Petroleum” issued 
by the Home Sacretary under Section 5 of this Act. (VI.) All 
working parts shall be properly encased, (VII.) The tare of the 
vehicle shall be recorded both inclusive and exclusive of any 
water, fuel, or accumulators used for the purpose of propulsion. 

Vehicles elizible for competition.—Class I, Vehicles capable of 
carrying a minimum load of 2 tons of goods. Vehicles entered in 
this class may be open or covered. Class II. Vehicles capable of 
carrying a minimum load of 5 tons of s. Vehicles entered in 
this class shall have level platforms only without any covers. 

Regulations applicable to vehicles according to class.—(I.) The 
average speed during the trial runs, inclusive of stoppages, shall 
reach—(a) in Class I., six miles per hour; (d) in Class II., four 
miles per hour, (II.) The vehicle shall have a level platform area 
of not less than—(a) in Ciass I., 60 square feet; (5) in Class II, 
110 square feet, (III.) In Ciass II. the height of the floor line 





| from the ground shall be not less than 3ft. 9in., and shall not 


exceed 4ft, 3in, 

Rules and conditions.—(I.) The vehicle shall carry at least the 
minimum weight of goods, or any weight in excess declared by 
the competitor, throughout the continuance of the-trials. Suit- 
able ballast will be ea by the Association. (II.) Each com- 
petitor shall himself make all ents for the necessary staff 
and appliances to work his vehicle or vehicles. Accommodation 
for the vehicles, in Liverpool, will be provided by the Association. 
Vehicles intended for trial shall be registered as ‘‘arrived” at 
this depét not later than 3 p.m. on Monday, May 23rd, 1898. 
each vehicle during the 
to take notes of behaviour, fuel, and water consumption, 
&c., and no repairs will be permitted without his knowledge and 
consent. (IV.) Any vehicle withdrawn from competition during 


be furnished by the competitor not later than May 16th, 1898, 
These must be delivered in good order at the Liv 1 Royal 
Institution, addressed to the Honorary Secretary, Self-Propelled 
Traffic Aesociation, (VI.) Fall drawings of any vehicle shall be 
submitted to the judges in confidence, it required by them, prior 
to the final adjadication, (VII.) Entries shall be made on printed 
forms—to be obtained from the Honorary Secretary—ait any time 
prior to 12 noon on the last day of March, 1898, and shall be 
accompanied by an entrance fee as under:—For one vehicle, £5 5s. ; 
for each additional vehicle by the same competitor, £1 1s, 
Entries shall be addressed, under cover of a registered letter, to 
the Honorary Secretary, Self-Propslled Traffic Association, the 
Royal Institution, Colquitt-street, Liverpool. (VIII) A complete 
list of particulars shall be lodged with the Honorary Socretary 
not later than May 16th, 1898. The description must be type- 
written or printed, and six copies must be furnished. The tare 
weight of the vehicle, both exclusive of any water or fuel and in 
complete running order, must be given, also, as briefly as possible, 
any peculiarities of construction or of working to which the com- 
petitor desires to draw the attention of the Judges. (IX ) Each 
competitor shall arrange to have his vehicle or vehicles ready for 
inspection by the judges, at 9 a.m. on the morning of Tuesday, 
May 24th, 1898, in the depdét that shall be used as headquarters 
during the trials. (X) All vehicles shall be stored over-night at 
the dept or depdts provided by the Association. (XI.) Lots will 
be drawn to determine the order of starting. It is intended to 
begin the runs shortly after 9 a.m. on each of the four days, the 
vehicles following one another at intervals of about ten minutee, 
(XII) At the conclusion of the trials, any vehicle, or motor, or part 
thereof, shall be opened up, in fi , for i tion by the 
Judges, if required. 

The Judges reserve to themselves the right of absolutely 
—_ any competitor for any infraction of these rules. 
While obeying in all respects the instructions cf the Judges and 
the conditions of the competition generally, it is to be fully under- 
stood and agreed by every competitor that no responsibility, | 
or otherwise, is to attach either to the Judges or the Self-Propelled 
Traffic Aesociation, in respect of anything, or for any damage or 
injury caused to any person or thing, but that all responsibility of 
every sort and kind, whether pecuniary or otherwise, is to attach 
to the competitor, and is to be borne by him. 

The following are the points which will be taken into considera- 
tion by the Judges in making the awards :— 

(a) Cost,—Economy of working, including attendants, 

(b) Control.—Stopping, starting, changing speed, steering and 
raversing, particularly under adverse conditions, such as on inclines 
or in confined spaces. 

(c) Working.—Noise, smell, visible vapour, dust or other nuisance 
when travelling. Number of mechanica! operations requiring 
attention from the driver. Efficiency of brakes. Time occupied 
in preparing the vehicle for service on the road. Ability to start 
from rest on an incline of 1 in 16, Speed—within legal limits, 
Distancs run without taking or receiving supplies of fuel, oil, gas, 
electrical or chemical materials or electrical current, water, or of 
any agent employed for actuating the motor or assisting its 
working. Ability to complete the course without stopping to effect 
repaire, adjast parts, apply lubricants, or for any other purpose or 
cause not provided for in the itinerary. Freedom from a break- 
down of any nature. 

(d) Construction.—Strength of frame and working parts. Quality 
of workmanship, Efficiency of springs. Freedom from compli- 
cated or over-refined parts. Facility with which repairs can be 
effected. Capacity of bunkers, oil and water tanks. Ratio of 
available to total platform area—preference will be given, as 
rogards vehicles entered in Class II., to a system that gives the 
entire platform, from end to end, freo for goods. Ratio of tara 
t» power of motor. Ratio of tare to wei Sit of freight carricd 
during tke trials. 

(e) Steam-propelled vehicles.—Action of feed-pumps or injector, 
Ample supply of steam. Consumption of fuel and water per mil>. 
Leakage of steam or water. Arrangements for stoking. 

(f) Oil-propelled vehicles,—Efficiency of ignition. Regularity cf 
carburations and explosions. Ringe and gradation of speed of 
vehicle, and smoothness with which changes of gear are effested. 
Circulation and weight of cooling water. Consumption of oil per 
mile. Lsakage of pipes or tanks. 

The decision of the Judges, expressed in writing on any point, 
shall be final and bindirg on ail parties, and they may withhold 
any award or any portion thereof. 

ree printed copies of these rules will be issued with each form 
of entry, one of which, signed by the c: titor, m pany 
each entry when forwarded to the Honorary Sscretary. In sign- 
ing and returning this copy of the Rules, the competitor shall 
accept all the conditions herein imposed upon him, and shall agree 
to be bound in ail by them. 

Each vehicle will be allotted an cffizial number, which must be 
displayed during the continuance of the trials. 

LAWRENCE JONES, 

Honorary Solicitor, 
E SHRAPNELL SMITH, 

Honorary Secretary. 

SprectaL Notice To COMPETITORS, 

A prominent member of the Association has intimated to tho 
Honorary S:cretary that he is willing to receive, on the recom- 
mendation of the Judges, one or more vehicles to work in the 
heavy goods traffic of Liverpool and neighbourhood, on trial, 
during a period of one month, and, further, that he is prepared to 
purchase fifty vehicles in all, provided, (a) the vehicle has carried 
five tons of goods during the official trial rans and that it is 
capable of carrying up to ten tons when required ; (4) the vehicle 
complies with the regulations applicable to Class II.; (c) during 
the month’s trial, the vehicle works generally to his satisfaction ; 
(d@) during the month’s trial, the cost of working does not exceed 
3°5d. per net ton-mile calculated on the basis set forth below. 
Daring the continuance of these additional, practical trials, the 
expenses of working, up to 3 5d. per net ton-mile, will be borne by 
the member in question. This offer is not to be taken in any sense 
as a contract of a binding nature at law. 

Scheme—referred to in Provision (d)—for ascertaining the cost of 
warking.—The cost of working per net ton-mile inclusive of interest 
at 5 per cent. per annum, depreciation at 15 per cent. per annum, 
maintenance, attendance, and all other charges shall not exceed 
354, This cost shall be calculated on the basis of 60 per cent. of 
maximum load—10 tons—being carried 15 miles per day, and the 
same distance being traversed “light "—t.é4 without load—on 












Royal Institution, Liverpool, 
November 16th, 1897. 








269 days perannum. An example of ths d of calculating 
this figure is appsnded :— 
OGG OEE .. kc ca ek. ce ee ew ee ae eee 
Active workperanmnum .. .. .. «- .. «ss es «. 260 days 
Distance traversed with 60 per cent. of load, 6 tons .. 3900 miles 
Distance traversed light . .. .. 1. «s «+ os £900 miles 
Prime cost, say .. £600 
Assumed expenditure— & 8. 4. 
Interest at 5 per cent. per annum, say .. .. 30 0 0 
Depreciation at 15 per cent. per annum, say .. 90 0 0 
120 0 0 
*Fuel—18 Ib. of furmace coke per vehicle £ s. d. 
mile, 18 Ib. x 380 x 269 = 45 tons at 
pe ee ees FS 
*Oil, grease, and waste .. .. .. 10 00 
*Wages—Driver at 30s. per week... ~ 78 00 
Boy at 7s. 6d. om oe veal! tae See Ae 
Stabling—Proportion .. .. .. .. o -- 5 00 
TN Ss nce oer Re cee a ee, iiewenh ae ee ee 
Licence .. 5 5 
*Repairs Be i 20 10 0 
- 182 0 0 
Total per annum 302 0 0 


* Cost determinable during the menth’s trial. 





the trials, except under the written authority of the judges, shall 
not be eligible for a prize or for commendation. (v.) Six photo- 
graphs of each vehicle, together with one perfect negative, shall 


Trafic.—6 x 3900 = 23,400 net ton-miles, Ccst = 3°10d. per 
not ton-mile, . 
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SOME NOTES ON THE ROADMASTER AND HIS 
WORK.* 
By E. E, Russert Trarman, 

In Reree Sh See to deliver an address before the 
Roadmasters’ tion of America, I almost took it for granted 
that there would be a request for me to discuss some particular 
eubject, but this has turned out not to be the case, and I was 
informed that the selection of a subject would be left entirely to 
me. After considering the question, whether it would be best to 
choose a subject dealing with track or with something outside of 
your particular line of work, I concluded to choose the former, 
for, after all, tag have come here to discuss matters relating to 
your work, and a man likes to hear a talk about his work. 

In considering what to say to you about railway track and main- 
tenance of way, a few different matters of special importance 


occurred to me, upon which I propose to make some notes, First, | 
| and materials for track maintenance is estimated at 600 dols. to | 


of all, the railways of the United States have an aggregate length 
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of about 185,000 miles, with about 240,000 miles of track, and with 
your knowledge of the work of maintenance you may readily 
imagine that it requires an army of men constantly at work to 
keep this length of track in proper condition to carry the trains 
smoothly and safely. This army is estimated at 160,000 section 
men, though, of course, the number is continually varying with the 
change in seasons, the forces being cut down at one time, and then 
sgain recruited with new men. But besides the section men, 
there are about 30,000 section foremep, the non-commissioned 
officers who train and instruct the rank and file, and this. great 
army of nearly 200,000 men is under the command of about 2000 
engineers of maintenance of way, roadmasters, division road- | 
masters, and supervisors, 

m That brings up the question, ‘‘What is a roadmaster’” and 
probably very few persons outside of railway service could give any 
very clear description of the dutics of this cfficer. The title is 








RA 


work, including the principles of the laying out of curves, and 
elevating the outer rails on curves to ensure the easy passage 
o also the durability of timber, and a vast range of 
other subjects, while his res; lities are very great, covering 
not only the condition of the ik, but also the safety of the train 
men ag Saag yay In a recently published book on ‘‘ Track and 
Track Work,” five pages are occupied by a description of the 
duties and responsibilities of the roadmaster. But in spite of all 
these duties and responsibilities the roadmaster is not bowed down 
by his cares any more than other men of responsibility, and when 
he gets away to a convention he can tell yarns and crack jokes and 
have as a time as any other man. In fact, if you come to 
think of it, itis the man of much work and many responsibilities who 
can get the best enjoyment out of bis life, as he is better able to 
appreciate the of life and the relief from work than the 
man who is nothing but a machine, with no ea om And in 
| regard to the importance of the roadmaster’s position, it may be a 

surprise to many persons to know that the average cost of labour 
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1000 dols. per mile per year, which is from 17 to 25 per cent. of the 
total operating expenses, and 10 to 17 per cent. of the total 
exponditures of the road. Thus a roadmaster having 100 miles of 
track under his charge will be responsible for from 60,000 dols. to 
100,000 dols. per year. Perhaps you have not thought of the 
financial responsibility and importance of your position in this way, 
but if you will look at it in this light you will see that the ition 
requires a man with ability to control the expenditure of this sum 
wisely and economically. 

This brings up the question of education, and dorirg some of the 
recent annual meetings of this Association which I have had the 
pleasure of attending, in my capacity as editor of a railway paper, 





it has been particularly noticeable that roadmasters are coming to 
recognise more generally that the better knowledge they have of | 
epgineering principles and practice applying to their work, the | 
better they are qualified for their positions, If, for instance, the 


Tread of Wheels 





——<$<—<— 
a policy of wisdom and economy to employ good men, 
them well, and to try to keep them permanent in the pea. § 
All of you know the otmeiene of having got, reliable 
ex ced men on the road, at it is to be feared’ that compet’ 
tively few of the higher officials in railway departments 
think of this.. A section man is a labourer, and, to man: rail Ks] 
officers, any man who can handle a shovel and pick is ryt. 
But aoeaion dirt into a wagon is very different work from 
shovelling gravel into the track and tam it properly and uni 
formly under the ties, Shovelling and tamping, however, are by 
no means the whole of the section man’s work. It includes 
driving and dra spikes, raising track, Pome in rails, bolting 
up joints, renewing to say no of the more complicated 
work of putting in switches, and all this is work that calls for 
scial instruction. rene Letoneked ceed dethnd er petce 
— can 
er, 


and to 


s 
ot pag a gang of men fally instructed and drilled so tha 
rely on them and be proud of the work he and they do toge 
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Then comes the order to lay off a number of the men, and they 
drift away to other fields of work, When the season comes con 
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the order to increase the gang is given and any man that can be 
got isemployed. Then the foreman has to instruct and teach his 
new men, doing this work over and over again nearly every year. 
There is no economy in this, for the new men will take more time to 
do poor work than experienced men would take to do good work. Of 
course it is not to be expected that railways should keep and pay 
men when there is no work, but instead of cutting to the bone at 
one time, and then filling up the gangs with large numbers of frech 
men at another time to do a lot of work in a hurry, it wil ibe better 
to reduce the forces more judiciously, so as to retain permanently 
& more uniform force of the best men, and to pay good wages, to 
induce experienced men to remain in or return to the track forces, 
It would be gratifying to see a mutual relief and superannuation 
or pension system in this Cgetnan of railway work; but i: 
would be very hard to introduce it under the present system of 
mansgement, since but a small proportion of the mon are perma- 
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undoubtedly taken from that of the man who looks after—or is 
more generally supposed to look after—the condition of the 
country roads; and, unless my memory is at fault, a certain | 
mayor, in opening the proceedings of one of your conventions, | 
gave as a reason for not delivering an addrees the fact that he had | 
prepared an address under the impression that you were men in 
charge of the highways, and had only discovered on coming to the 
meeting that you were men in charge of the railways, and that, 
therefore, his elaborate address would not do at all. In the early 
days of railways it is to be presumed they wanted a few men to | 
dress up the gravel ballast and look things over generally—in fact, | 
a sort of combination of section foreman and section man, and they | 
therefore took some men who had already done similar work on the 
country roads, And this title has stayed, while the work of the | 


men has extended, even as the titles of some of our large railways | 
remain, though the railways have spread far beyon the geo- | 
graphical limits of their titles. For instance, Burli m is 206 | 


miles from Chicago, and Quincy is 72 miles beyond Burlington, yet 
the present system of the original Chicago, Burlington, and Quincy 
Railway now aggregates a total le of 7422 miles. ‘The distance 
from Louisville to Nashville is only 186 miles, yet the Louisville 
and Nashville Railroad system now tes 3171 miles, And so 
with the roadmaster ; the man who formerly bore that title had 
little to do but shovel up and dress over the roadbed, while the 
roadmaster of to-day has a regiment of such men under him, and 
has to have a varied knowledge of the details of track and track 








* Address delivered before the annual convention of the Roadmasters | 
Association of America. 


to object to and disbelieve in new methods, but this must be pro- 


roadmaster can take his own levels and can lay out his curves with 
instruments, especially his easement or transition curves, so much 
the better ; he will get a better riding track with less work, and he 
will keep his division in better condition than if he has to 
apply to the engineering department whenever he thinks there is 
a sag to be taken out, or a curve needs re-lini It is sometimes 
said that this knowledge is unnecessary, and that any good fore- 
man can line in a curve, while the foreman will always ease off the 
junction of the curve and tangent to ensure easy for the 
trains in changing from a straight line movement to a circular 
movement, But no man’s _ can be relied ag for such accuracy 
of curve as is required for the steady and safe running of express 
trains, or for the nicety of an easement curve of constantly verying 
degree, and if the lining bars and the engine wheels are reli 

upon to pull and knock in an easement curve, then by the time it 
has been approximately reached the track will be in pretty bad 
condition, and it will have to be re-lined and the work done all 
over again. I have heard it said that even if curves and transition 
curves are staked out and laid properly in construction, the section 
men will not leave them alone. But neither track men nor any 
other men want to do unnecessary work, and if, after aan | been 
instructed about these curves, they find that the curves do not 
require attention, they will be quite willing to leave them alone. 
It is true that most men are naturally conservative and are inclined 


vided for by instructing the men as to what to do and what not to 
do, and why it is to be done or is not to be done, 
This brings us naturally to the question of labour. I believe it is 








to imitate him. But you cannot get good 
decent work, done in this wy: 
the man is to tamp hard under the rails, and a little 
the middle of the tie ; nor can you give him by signs any reason 
for his doing so. And if 
master, does not understand the reason for his work, he is not 
likely to do it effectively or to the best advantage. 


It is sometimes said that a 
ay 
e. 
on the rails. It is simpl 
the inner edge of the wi 


nently employed on the road, One sther pated as to labour ; every 

man should speak and understand English. 

age foreigners, nearly 
y the foreman by 


I have seen a gang of 
man of whom had to be instructed 
pe ye ; the foreman taking a bar and going 
gh the motions of tamping, and signifying that the men were 
work, or even fairly 
You cannot intimate by signs that 
lighter under 


the man, whether labourer or road- 


Now, let us turn to another point ; and that is the wheel flange. 

my, ys a ay Fes le affair, consist- 
of two lines of rails to carry the wheels of a car or 
nsider for a moment, however, what keeps the wheels 
a little rim or flange projecting around 
eel, making as it were a wheel 
inst that part of the wheel which runs on the rails, This flange 


is normally but 1gin, thick and lin. deep, but wear will reduce 
the thickness and increase the depth to some extent. Now car 
wheels and tender wheels are expected to run at least 60,000 to 
70,000 miles before 

look at 1jin., and consi 
wheel on the 
travelling forward at the rate of 

Consider, also, that this is not on a straig! 
on numerous curves and with various breaks at switches and frogs, 


worn out. Take your pocket rule and 
er that depth of metal as holding the 
miles when the wheel is 
to sixty miles per hour. 
ht and unbroken rail, but 
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ile the service is aggravated by irregularities in the gauge, line, 
* surface of the rails, and sometimes by irregular wear of the 
wheels, so that there is nothing of the uniformity and precision of 
machine work. 

On the earliest railways or tramways the cars had ord flat- 
tired wagon wheels, running on broad fiat rails, The next step 
was to keep the cars in more direct line, and this was done by 
putting a flange on the rails, making angle iron rails, laid with the 
upright flange inside, These rails were about 3in, wide and 3in. 
high, and the cast iron wheels had narrow rims or tires. Probably 
some of these tracks and cars are still in use in some of the mining 
districts of England—in fact, ee not particularly venerable 
myself, I can remember 4 coal and ore railway of this kind in 
England, which was some twenty miles long and ran from points 
in the Forest of Dean to the port of Lydney, on the Severn River. 
The angle-shaped rails were laid on stone blocks, and the trains 
of cars were bauled by teams of horses, In one place, where 
there was a steep hill, the horses were unhitched at the bottom, 
walked up the incline, and were a ed to a hoisting machine, 
the rope of which was hooked to the front car. This machine con- 
sisted of a ¢ horizontal wooden drum or wheel set on top of a 
post, and the horses were hitched to poles projecting from the 


t. 

Popat to return to our wheels and rails. As the Lilities of 
railways began to develope, Jesup in 1789 conceived the brilliant 
idea of running the wheel on the top edge of the rail and holding 
it in position by a rim or flange on the wheel, and it must have 
taken some courage to try this in practice. It seems simple 
enough, me might have thought of it, but no doubt the idea 
was ridiculed and called dangerous at first, even though the 
modern development of speed and weight was not dreamed of. 
Every man has such ideas once in a while, but in very many cases 
they are not practical, and even those that are practical very often 
fail of recognition or realisation. 

We hear from time to time about entirely new inventions in 
track which are to revolutionise railway construction and to utterly 
drive out the mt type of track. While it is not wise to 
prophesy too often, it is safe to say that no such inventions will 
ever materialise. Track will be improved like everything elee, 
but it will be by changes and improvements in detail from time to 
time, for such changes come gradually and not suddenly, and 
improvements are almost always the result of evolution rather than 
revolution. The track and the locomotive of to-day are like, yet 
unlike, those of fifty years age i the same in general type, but 
different in detail, which greatly increase their efficiency. Unfor- 
tunately the improvements in track construction have by no means 
kept pace with the improvements in rolling stock, or with the 
increase in weight and speed of trains, although these have a very 
important relation to the track. Many of our American railways 
have been originally of light and cheap construction, and with 
reason, as they were built for the purpose of developing the country 
and building up a traffic for the future in districts then tt] 





THE ENGINEER 
T rails laid on steel tie- 


track than they now have hea 
a 7 ae narrower, shorter, 


plates, and using a 

thicker ties, Some railways in France and Italy have 
the advantage of the T and have abandoned the ead 
rail, but have retained a si form of chair su: To make 
this combination they have to design a T rail & Very narrow 
baee, but this ‘ement requires the use of a very thick wooden 
block fastening, which is a most cl arrangement, and they 
<—— have done much better had they a oned the chair alto- 
gether. 

It is very generally assumed that English track is much better 
than American track. This, however, isa mistake. But while the 
best English track is no better than the best American track, the 

lish railways have a much greater proportion of their len 
laid with their best track. an ee 
from perfect, it may be noted that the Board of e reports on 
accidents show no less than seventy-four failures of rails di the 
first three months of 1897. In November, 1895, an express 
on the Great Northern Railway was derailed by the breaking of 
two rails in the main track. ese rails had been made in 1872, 
and afterabout nineteen years’ service they had been worn down from 
80 Ib, to about 701b. or 731b. per yard, with a wear of ,in. on 
the head and jin. where the bottom rested in the cast iron chairs. 
The Government inspectors reported that the worn rails were not 
strong enough for the wheel loads and the heavy and fast traffi 
that the weight of standard rail of this road should be 
from 84 lb. to 90 Ib. per yard, that old worn 80 Ib, rails should be 
removed from the main track, and that ter care should be 
exercised in relaying old rails in main track. In March, 1896, on 
this same rcad an express train was derailed at a point where the 
track bad just been raised and reballasted, the tamping of the 
ballast not havirg been completed. Certainly great or 
ignorance was displayed in not putting out or 
orders to slow down over such track. An accident, to 
latter, occurred last October to an express train on the 
eaten, Sane: ah as See a Sa ae 
sixty mil our. This road, 


Sou 
fifty 
es an 
bad ream ot 08 and the evidence 


ee 


¢F 


one, hasa 
that rails a ei 
weighed 82 lb, per yard, but had been Jaid in 1879, and been 


turned more than once, 
Perhaps it is not boas cheerful work talking about accidents, 
but while on this subject let me eay that one excellent 


featare of English railways is the thorough and impartial 


way in which each and every accident is investigated by 
Government » All evidence from employés, officers 
and others is heard, the site is examined, blished 


and th 

reports give in full the results of the’ Savestigation, with 
statements as to the hours of work of the men involved, the —_ 
of service of these men, and the extent of the done. e 


report concludes by pointing out the cause, making recommendations 
as to the prevention of jar accidents, and awarding the blame 





pomp however, the original character of the track is 
often retained after it has been far ou by the weight of 
engines and trains and the amount of the traffic. The result of 
this is a very heavy continual charge for maintenance, with 
numerous accidents, and a constant anxiety on the of the men 
in charge of the track. Of course on our trunk lines things are 
different, but there are thousands of miles of track which should 
and could be rebuilt at once, and there is probably not a road- 
master but has experienced the anxieties of ha charge of a 
track which is a constant source of anxiety and danger, This 
is a matter upon which very many railway officers need to 
be informed, And here I might say that a roadmaster, 
like every other man, must do the best he can with the tools 
given him, and under the conditions which govern his own individual 
work, Perhaps he thinks he ought to get heavier rails, more 
ballast, better tools, or more men, It is then his duty to ask for 
them, provided he knows the company can afford to supply them, 
and provided he can show good reason for his demand, ir, how- 
ever, the company cannot or will not grant his requests or requisi- 
tions, then it is duty to do the very best he can with the 
materials supplied. If he does not do so, then he is not the 
right man for the place, and he is likely to find that the company 
knows it. Suppose a roadmaster has a lot of old rails on a line 
where extra heavy engines and trains are being run to handle in- 
creased traffic. It is his duty to call for better material, and to 
explain voy Pay it is needed, If he does not get it, and if he does 
not resign his position to escape responsibility, he will do his 
utmost to keep the road in safe condition. Then, should an 
accident occur, he will know and can show that the responsibility 
is not his ; but even eo, the general public will probably hold him 
more or less responsible, thus may unjustly effect his reputa- 
tion, while even if accidents do not occur, he may get the reputa- 
tion among the higher cfficers of maintaining a prett r track at 
considerable expense, There, however, are some of the risks of a 
roadmaster’s position. 

It has sometimes been stated, even by American engineers, that 
we must eventually come to the English type of track for our best 
roads, That, however, is, in re opinion, an idea for which there is 
no reason whatever. The modern English track consists of bull- 
head rails of 80 Ib. to 90 lb. per yard, supported in cast iron chairs 
weighing 28 Ib. to 56 lb. each, or 56 Ib. to 112 Ib. of cast iron on 
every tie. It is claimed: that the side re and broad bare of 
the chair, and the secure attachment of the chair to the tie by 
bolts, screws, and round spikes, are specially valuable features of 
this design. As to the fastenings, these can better be applied 
Girectly to the rail, and as to the bearing area of the base of the 
chair, our steel tie plates are equally efficient, and do not raise the 
rail above the tie, which is an objectionable feature of the chair. 
As to the side support of the rail web by the chair, only one side 
bears directly against the chair, the rail being secured by a wooden 
block driven between the web of the rall and the other jaw of the 
chair, This isa very weak point of the design. For in spite of 
seasoning and preserving the wood, and securing it by nails and 
other means, the blocks will and do shrink and do work loose b 
the vibration and <a of the rail, and actually sometimes wor: 
out of the chairs, though this is not very likely to occur on good 
track. It is true that wedges of coiled steel have been used in 
place of the wooden blocks, but the latter are almost universally 
used, The shrink of the wooden blocks may often tend to 
cause a variation of the gauge or line, while if driven up very bard 
there may be short kinks in the rail which will make the track very 
unpleasant to ride over. Experiments made in France have shown 
that a track with ‘'T” rails laid directly upon the ties, and 
secured by screw spikes—not inefficient drive spikes—is as full 
strong to resist bursting or spreading by the wheels as a trac 
with bull-head rails in the chairs I have already described. 

The English track differs radically from American track in the 
spacing of the ties, since they use but ten, eleven, or twelve ties 
toa rail, while we use from sixteen to eighteen ties for the 
same eng of rail, Witharail eeat of 2}in. by 6in. in each chair, 
the English rail has a metal bearing of only 162 square inches, 
while an American rail, with a base bin. wide, and sixteen ties 
with tie-plates 5in, by Sin. on each tie, has a metal bearing area of 
400 square inches, No wonder then that the life of the English 
rail is governed by the wear of its bottom surface—resting in the 
chairs—instead of 7 the wear of its head by the rolling of the 
wheels, The _— ties are usualiy 10in. wide, Sin. thick, and 
9ft. long, though a length of 8ft. Gin. is probably sufficient, 
mort for track over swampy ground. This gives a ing area 
in the ballast of 90 square feet. Taking sixteen American ties, 
8in, wide, 6in, thick, and 8ft, 6in. long, we have a bearing area on 
the ballast of reas feet, which ractically the same as the 
English, but is distributed to very much better advantage. The 
English track, however, has the ee = having all its ties 
creosoted. In point of fact the best Eng track is less easy to 
ride over than the best American track, though this may be partly 





due to the better riding qualities of our cars, 
My own opinion is that English railways could make a better 


and sibility, no matter where it falls, whetber on a labourer, 
an engineman, or the management of the road. is has a strong 
effect in the almost involuntary enforcement cf discipline, the 
officers being careful to enforce rules and regulations, and the men 
being careful to obey these rules and regulations, since any 
accident will be made the subject of public investiga and 
there will be no con or shir 0! + In April 
last, during a fog, a on the Great Northern way ran 
into an extra gang at work on the track, killing two of the men. 
In this country such an accident would result in a local investiga- 
tion, a coroner’s jury, and perhaps a few lines in the newspapers. 
But this English accident was investigated as carefully as a serious 
train accident, and the published reports show that the responsi- 
bility lay with the foreman and the inspector of tenance 
way. ‘The foreman was responsible in disobeying rules forbid 
him to put men at work on the track during a fog, or to go to 


without having signal lamps, flags, and torpedoes; the 
was responsible in disobe a rule which required him to supply 
every gang with lamps, flags, and 


oes, 

To come back once more to our track improvements, I am glad 
to see that in the printed ‘‘ Proceedings” a 14th Convention 
you bave a description and illustration of the way in which the 
rails are secured to the ties on Japaneee railways, by bolts, screw 
spikes, and drive spikes, and it is to be hoped you have all 
studied this carefully. It is doubtful if we have in this country 
one single mile of track with rails so securely attached to the ties. 
It seems almost hopeless to get our railways to consider nergy. | 
better than the common spike, which et be passing out 
use as fast as the stub switch, for though of theee have done 
excellent service in their day, they are neither of them fitted for 
modern tracks with 801b, to 1001b, rails carryingf ast and heavy 
trafic. A few roads have used the screw spike ona small scale, 
but very few roadmasters have anything else but the common 
spike to deal with. As to raile, it is matter for righteous con- 
gratulation that we find India and Japan coming to this coun‘ 
for rails, and I have pleasure in exhibiting a section of the 
for the East Indian Railway, which you will see is of double-head 
section, requiring to be supported in cast iron chairs as already 
noted. As this railway is a Government line, quite an agitation 
was raised in England over the award of this contract, but it was 
shown that the rails were fully up to the requirements as to 

pole and were very much cheaper than Englieh rails, Rails for 
Beglis street railways bave also ordered from this country. 
The steel tie hasattracted the attention of many Americaninventors, 
and we hear sometimes that a new steel tie has been patented which 
is to drive wooden ties out of the field in a very short time. There 
is no need to pay any serious‘attention to such statements as a good 
steel tie is too saaeere for American railway men to consider, and 
it can only be cheapened at the sacrifice of weight, strength, or 
efficiency. Good steel ties, and even cast iron ties—the latter in 
separate parts, connected by tie bare—are very extensively used in 
foreign countries, there being now about 35,000 miles of track laid 
with metal ties. In this country, however, their use will for many 
years be confined to street railways, and perhaps to special _— 
upon steam railways where the work of maintenance is difficult, 
dangerous, and costly on account of the heavy traffic. It is much 
to be desired, however, that our railways would. more generally 
follow foreign practice in adopting the use of preservative pro- 
cesses for wooden ties, both for the sake of the improvement and 
economy in track and track work and for the préeervation of our 
timber resources, 

I think some reference should be made to electric railway track, 
for the electric railway seems likely to open up a new field of work 
for the roadmaster. When street ways were operated by 
horses the shocks of the cars did little damage to fairly good track, 
and, as a derailment was not likely to have any serious results, it 
was not necessary to maintain a ly good track for reasons 
of safety. The introduction of electric traction, however, has in- 
troduced a new order of things, the cars being heavier, while the 
high speeds make the chances of derailment serious, and the dis- 
comforts of travelling at high speed on bad track would make 
— avoid such a line, This increased speed has enabled 
ong lines to be built, many of which are now entering into severe 
competition with the suburban service of steam railways. In city 
streets the authorities rightly object to the frequent tearing = 
the pavement for track re and as on mapy suburban lines 
very high is are attained it is necessary to provide a sub- 
stantial track that will ensure safety and easy riding for the cars, 
As a consequence we find many electric railways adopting a track 
as heavy and as well built and maintained as the best steam rail- 
way track. On some lines even transition curves are being 
used, and po —, of large —— Sine d heavy — are 
organising their maintenance and opera epartments on a 
similar basis to that of steam railways. The heaviest and highest 
rails for steam railway track weigh 100 lb. per yard and are Gin. 
high, while in electric railway practice rails of 112 Ib, per yard and 
104in. high are actually used, and 90 lb. rails are very common, 
Such rails have the joints supported by eight to twelve bolts in 
two rowe, and they are spiked to the best quality of ties and often 
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by a combination tie plate and rail brace which 


e 
tained by tie rods the rails, which thus re 
which I 


9in. or 10in, rails properly designed for such traffic, 
ways have often much phon complicated junctions 
than steam railways would think of using, but 

usually laid out at the manufacturers’ shops 


24 tons oe wheel, while the heaviest t-wheel motor cars weigh 
about 16 tons or 2 tons per wheel, while a car 
33 tons per wheel—is now it. Compare 
ger locomotives having / to 10 tons per wheel. 
ve usually wheels about 33in. to 36in. diameter with 
3jin. deep and lin. to ljin. thick. These cars attain speeds 
to 40 miles per hour, while a speed of even 50 miles per hour 
ag ere apie en the cars, 

There is one matter I would ly like to call to your 
attention, and that is, the k of records of the details of 
expense of the various items of work 
to be an appropriate subject for you to consider i 

Association, At the recent annual meeting 
England Roadmasters’ Association, a report was presented 
cost of renewing ties, and this, as amended at the es 
the cost at 15 cents per tie in gravel ballast on single track, 
21 cents per tie in stone ballast on double track. Now, it woul 
most valuable information if each roadmaster knew exactly 
this work cost ee eee ee eee ee 
uniform way, so that the same items of expense would be inc! 
or excluded from the records kept by the various roadmasters, 
is only one item, which is given here merely as an Hi 
paver ag me say ype rag ties in the 
track—inclu cost, transportation, handling, putting in, 
tamping, and cleaning up—or the ie 
tor tie and rail renewals, or the 
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poin' 
showed before, a roadmaster may have charge of the expendit 
of 60,000 dols. to 100,000 dols. per 

ments keep such records can 
pounds of coal, pints of oil, 
locomotive, and what is t! 

mile run. If you take up 
will find statistics as to 
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the part of the report dealin ith fo wig 
tarn to the e ing with repairs and re- 
newals of roadway and track, you will find it stated that so many 
tons of rails, and so many ties were laid at a net cost of so many 
thousand dollars, But you will not find the average cost per new tie, 
or the a cost and life of the old ties, so that comparisons 
could be e. Nor do you find the average life, wear or cost of 
rails, spikes, bolts, frogs ,&c., in the way that you do find the average 


consumption and cost of and oil for the engines. For in- 


of | stance, in the ye of the Chicago and North-Western Railway for 


the year ending May 31st, 1897, we find the following among the 
statistics :— 

Passengers were 1,420,845 less, and passenger earnings 445,248 
dols. less than for 1896, and the decrease is shown as apportioned 
between first-class, second-claes, commutation and parlour-car 

while round-trip and excursion passengers showed an 
= passenger per mile were 2°04 cents; as 
against 2°05 cents for 1896, a difference of only one-hundredth part 
of acent feng per mile. Yet these hundredths aggregated 
a _ of 55, ols, for a While rye g —— 
and passengers’ age © passengers er, ea 
passenger travelling a mile more than in 1896, and so the average 
amount paid by each passenger was 50 cents, as against 49 cents in 
1896. Similar statements are shown for the freight traffic. The 
amount of and earnings from freight showed a decrease; yet 
though the rate per ton per mile was less, the average amount paid 
per ton was greater, because the average haul per ton was 148 miles 
in 1897, as against 138 miles in 1896, 

The number of tons per train per mile was greater, but the 
number of tons per loaded car per mile was less. So in the loco- 
motive service, the itemised statistics show that there was a 
decrease in the mileage of freight and switching engines, but an 
increase in the mileage with passenger and gravel trains. The 
cost per mile run for wages, fuel, lubricants, repairs and supplies, 
were all less, while the engines used less fuel and oil, but more 
waste per mile run, all the figures being given in detail for the 
two years, But on turning to repairs and renewals of roadway 
and track, we find that 29, tons of rails and 1,511,942 ties were 
laid, at a net cost of 447,225 dols. for rails, 508,684 dols. for ties, 
and 214,471 dols. for track materials—including angle bars, bolts, 
spikes, tie plates, fastenings, switches, frogs, tools, &c. Of the 

, 122 tons were iron, and these were presumably old rails 
re-laid, but no information is given on this point. Repairs of 
bridges and culverts, and the ccst of fences, cattle —_ gates, 
crossings, signs, &c., are also given in lump sums, No details of 
cost are given as in the traffic and locomotive statistics noted 
above, nor does the report give the price or weight of rails or the 
kinds of ties used. ’ 

This is a matter which has a most important relation to the 
economy of track work and the general operation of the road. If 
carried out fora few years the records may show that expensive ties 
—inclading cost of tie platee—may be really more economical than 
cheap ties, by reason of their greater life, thus giving a lower cost per 
year. e records may also show that certain cheap rails are 
really less economical than more expensive and better made rails, 
by reason of their shorter life and poorer wearing qualities. They 
may also show, why go cost per mile of track, the folly of 
laying new rails on old worn-out ties, the same rails showing a 
shorter life and a greater total cost for maintenance of track under 
such conditions than when laid on new ties. This isa question 
of economics, for it must be understood that merely cutting down 
expenditure is not necessarily an economy, and it may be a wiser 

to make a large outlay at one time, and thus reduce the cost 
of maintenance for several years, than to distribute the ex; a 
ture in small sums, with the result of having a contin 7 
charge for maintenance, The work of keeping such records 
seem comewhat complicated at first, but a few years it will 
become crystallised into a uniform standard practice, like much of 
the statistical work of the mechanical and traffic de; ents, 80 
that extremely valuable records can be very little 
trouble or cost. If the railway managing officers more generally 
realised the importance of the expenditures on track, both directly 
as cash expenditures and indirect! ly in their influence upon traffic 
and other expenses, they would demand a more detailed account- 
ing ; and it is to be wished that the Roadmasters’ Association of 
Ameriza might inaugurate euch a system, which would tend 
towards increased cost and efficiency in the roadway department, 








BetreR Szwace.—The Belper Urban District Council are 
offering two premiums of fifty guineas and twenty-five guineas for 
the two best schemes for the disposal of the of the district. 
Applications should be made for particulars to Mr. J. Pym, clerk 
to the Council, Belper. 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

A big locomotive for Mexico.—The Brooks Locomotive Works have 
built for the Mexican Central Railway a monster goods engine, 
having eight coupled driving wheels, a two-wheel leading track, 
and a two-wheel trailing track. The boiler bas a Belpaire fire-box, 
and is perched high up, with the centre line of its 64ft. barrel 9ft. 
above the rails. Three steps on the barrel give access from 
the running board to the sand-box. A short extension smoke-box 

used, with the smoke-stack at the frontend. The cab is 6ft. 7in. 
long, and 10ft. din. wide. The total weight is 86 English tons, 
while the consolidation engine—eight coupled Sag te pie and a 
two-wheel leading truck—of the Northern Pacific R: , recently 
described in THE ENGINEER, weighs 83 tons. The dimensions of 
the Mexican Central engine are as follows: 


Ciptiiees... 2. cn on ce ce. oe ee ee Sin, by Bin. 
Driving wheels (8).. .. .. 2 4ft. lin. 
Bracks WHOEEE 6.082. 0. ce te 2ft. 4}in. 
base, driving 18ft. 
2 Ne yr ee 28ft. 
* engine and tender .. .. . 58ft. 
* Weight on driving wheels.. .. .. .. .. 145,200 Ib 

» Omieading truck .. .. .. «- «- 28,450Ib. 

» oOntrailing truck .. .. .. .. .. 24,800 1b. 
Boiler, diameter ~~ 6ft. 6in 
Fire-box, length a 10ft. 

> wid Sechiee ee See Sft. jin. 

. depth atfront .. .. 6ft. Sin. 

pa depth at back e 6ft. 10in. 
Tubes, 412; diameter .. = 2in. 
Boiler pressure oe . 180 Ib. 
Heating surface 2803 square feet 
Grate nthe ae" ge Ge we We 380 square feet 
Tender frame.. .. . - 9in. steel c els 
Tender wheels (8) .. e - 2ft. 9in. 
SEAR nn. 0s: bs. 00, ee. ,00 5 tons 
Waterintender .. .. . ° -- 4500 gallons 


New reservoirs.—The additional water-supply system of Minnea 
polis will include four large basins, arranged in the form of a 
square, and having a capacity of 46,500,000 gallons. Two of these 
are now being built. When full the water level will be at an 
elevation of 314ft. and the basins are Fee A in excavation and 
partly in embankment, with a total = 4 of 24°75ft. from bottom 
to top of coping and a maximum depth of 21°75ft. of water. The 
water supply will be received from the pumping station through a 
50in. steel pipe, which after passing through the filters is reduced 
to a 42in, cast iron pipe which enters the inlet tower and empties 
into the two basins through two 36in. mains. The outlet will be 
diametrically opposite in two other towers, one in each basin. 
The bottom of the reservoir slopes from the inlet to the outlet 
tower 20ft., and correspondingly from all sides, so that the 
chamber can be cleaned and flushed, and the dirty water be drawn 
off at the outlet tower through a drain-pipe, put in the same trench 
as the outlet pipe which delivers the water to the city main. The 
outlet pipes are 36in. running into a 42in. pipe, which after leav- 
ing the reservoirs becomes a 50in. steel distribution pipe. The 
embankments are made of selected earth with no stones over 3in., 
rolled in 4in, and 5in. layers with three-ton grooved rollers, 
The embankments were moistened, but not allowed to become 
either dry or soaked during construction, and were protected from 
extremes of temperature. The slopes were all built full and 
dressed to line; the interior ones were two to one, and covered 
throughout with broken stone and concrete, paved at the top and 
capped and the 14 to 1 outer slopes sodded and seeded. For the 
concrete lining, templets of gin. iron were used, set 10ft. apart, 
and the concrete was rammed in between them, it being mixed on 
the top of the embankments and shot down in sheet iron chutes. 
The banks were first trimmed to receive the 18in. of crushed rock 
lining, upon which 7in. of concrete was then placed, and after the 
concreting had proceeded far enough the paving was begun and 
finally the —s Simultaneously concreting was carried on in 
the bottom of both basins, The paving blocks were all from 14in. 
to 15in. indepth. They were bedded in cement mortar, and the 
3in. joints were grouted afterwards with the same kind of cement 
grout, About every 200ft. an asphalt joint was made for expan- 
sion, The concrete was made as follows:—A mortar consisting of 
one part of cement and two parts sand was first made, and enough 
used to flush freely above the crushed stone when immersed ; and 
to get a smooth surface, mortar was added when required and the 
su trowelled off at once. The entire bottoms were laid in 
20ft. squares between wooden templets Zin. to 2in. thick, wedge 
shaped, and the joints ware afterwards filled with asphalt, so as to 
— cracking of the monolithic mass. As many as eight 

rds for concrete making were used, and about an average of 
3000 square yards was laid per day with 200 men. It was not 
—- to use mixing machines to advantage, although plans 
or such machines were prepared. 

Creosoting SS Texas Tie and Lumber Preserving Com- 
pan “4 at Somerville a new and extensive plant for rapes | 

r uild- 


m creosoting 
ing is 116ft. by 42ft., 
diameter. Adjoining 
taining the pumps, 


ing on the zinc-chloride process. The main b 
containing four retorts 109ft. long by 6ft. 

this is the pump house 16ft. by SUft., con- 

, air compressors, and valves admitting liquids 
to the retorts.' The boiler house is 34ft. by 32ft., and contains 
three fire-tube boilers 20ft. long and 60in. eter ; the stack is 
80ft. high. For storing the zinc chloride and tannin solutions 
there are two wood tanks 30ft. in diameter and 20ft. high, and for 
storing creosote there is an iron tank 30ft. diameter and 18ft. high, 
There are also a general storehouse 50ft. by 32ft., a zinc chloride 

, storehouse 50ft. by 32ft., and a building 18ft. by 28ft., containing 
vats for mixing the chloride solution. The cylinders or retorts are 
made of g’in. steel plates in courses 4ft. 2}fin. long, overlapping 
one another 2hin., that is, each course or section forms 4ft. iin. of 
the length of the retort. The circumferential seams are single 
riveted, with Zin. rivets, 2,',in. pitch. The longitudinal seams are 
double zigzag riveted with jin. rivets3in. pitch. Thereisa topdome 
foradmitting compressed air, and a bottom dome for the admission of 
steam and liquids, and for drawing off the liquids. Each retort is 
supported at intervals of 8ft. 1gin.—at the centres of alternate 
sheets—on oak saddles resting on rollers, so as to give with change 
in length of the retort due to variation of temperature. Between 
the ends of each pair of retorts there is a 12in. by 12in. gate post. 
To these posts are oe the heads for closing the retorts, weigh- 
ing about 3000 tb. . The main piece of the head is of cast iron, 
33in. thick, reinforced by twelve ribs lin. thick, and about 4in. deep 
at the centre ; as seen from the outside it is concave inward to the 
retort. To the shell of the retort is riveted a cast iron rim, havi 
an annular packing ve in the end face thereof. On the h 
there is a a rib or annular ring to fit this groove when 
the retort is closed. The head is closed down by twenty-four bars, 
which radiate from the centre, and operate over fulcrums 
bearing on the outer rim of the head. The outer end of each of 
these clamp bars is held down by a stay-bolt. A track of 24in. 
gauge is laid in the cylinders for steel trucks carrying twenty-five 
or thirty ties—sleepers—each. The weight of the retort fully 
charged is 129 tons, of which 38 tons is the empty retort, and 
91 tons the charge. The latter is made up of thirteen cars weigh- 
ing in the aggregate 5 ‘2 tons, the ties or timbers generally weig’ 
about 35 tons, and the solution weighing about 51 tons. At the 
beginning of the process the air is pum from the retorts down 
to a vacuum of about 20in., and immediately steam at 18 lb. to 
20 lb. pressure is introduced, and held from two and a-half hours 
to five hours, varying with the condition of the timber. Steam is 
blown off, and the cylinder left to cool for thirty minutes, when a 
second vacuum of 24in. is created. The zine solution is then 
admitted, and maintained at a pressure of 80 Ib. to 100 lb. for two 
to four hours, after which the tannin solution is admitted, and the 
same pressure held for one hour. 


Boiler tube cleaner.—An automatic scraping or cleaning device 


for tubular boilers is now in use with very satisfactory results, 
The boiler front is le ened about 18in., and contains a carriage 
which moves vertically, and on which travels laterally the device 
operating the scraper. The scraper itself is a double cone of fiat 
spring steel, set out to be a fairly tight fit in the tabe, and this is 
attached to a flat rod composed of links so jointed that in com- 
pression the joints are locked and form a rod, while in tension the 
are unlocked and can be coiled on a drum. The apparatus 
operated by a little engine or electric motor. When 
decades rises to the level of the top row of tubes, a cradle 
supporting the scraper until it enters the tube. The drum is set 
ing automatically, the coiled rod forcing the scraper through 
e tube, and then withdrawing it. The dram then moves alo 
the carriage to the next tube, and so on until it reaches the end, 
when the carriage drops to the next row of tubes and the drum 
begins to travel back along the carriage. When it has cleaned the 
last flue the carriage drops out of the way below the tubes until it 
is set going again. A dial above the boiler shows in which tube of 
which row the scraper lies at any time of its operation, so that it 
can be located in case of an obstruction. The machine will clean 
a 4in. flue, 14ft. long, in about two minutes, and will do its work 
quicker and better than two men, while it avoids the necessity of 
opening the boiler front. From the efficiency with which the 
machine does its work, keeping a clean surface in each tube with- 
out interfering with the s 
saving of 10 per cent, in fuel can be effected. 








LAUNCHES AND TRIAL TRIPS. 


On the 2nd inst., the Noord Holland was taken on trial off 
Troon. The vessel, which is now owned by the Steam Coal Com- 
pany, of Rotterdam, and is intended for the coal trade between 
this country and the Continent, is of the following dimensions :— 
230ft. by 43ft. extreme by 17ft. 7in., an designed to 
carry about 1750 on 15ft. 9in. draught. She is fitted with steam 
windlass, steering gear, and four winches. Her engines are 17in. 
by 274in. by 44in. by 33in. stroke, and take steam from one large 
single-ended boiler. She has also a large donkey boiler. The 
trial was supervised by Mr. Wallace, of the Ailsa Shipbuilding 
Company, the builders; Mr. Houston, of Messrs, Muir and 
Houston, the engineers; Captain Schmidt, the marine superin- 
tendent of the Steam Coal Company ; and Mr. B: y, of Messrs, 
Flannery, Baggallay, and Johnson, of London and Liverpool, con- 
sulting engineers to the owners. The weather was hazy, with a 
good breeze and smooth sea, and the vessel attained a speed of over 
ten knots, the engines running very well. 

On Wednesday 17th November, the steel screw steamer 
Mediana, built by Sir Raylton Dixon and Co., Ltd., Cleveland 
Dockyards, Middlesbrough, to the order of the British Maritime 
Trust, Ltd., of London, went to sea for her trial trip, under 
the command of Captain Morgan. Her principal dimensions are :— 
Length, 325ft.; beam, 43ft.; depth moulded, 22ft. 1lin.; and hasa 
deadweight carrying capacity of over 4200 tons on a light dranght 
of water. She is built to British Corporation bighest c' single- 
deck rules, and has water ballast in after peak and cellular 
bottom, with upper poop and bridge decks of steel, and five 
water-tight bulkheads, &c. The accommodation for captain and 
officers is handsomely fitted up in houses on bridge deck, with 
engineers under the bridge, and crew in topgallant forecastle. 
Triple-expansion engines have been fitted by Sir Christopher 
Farness, Westgarth, and Co., Ltd., Middlesbrough, having 
cylinders 23in., 364in., 60in. by 42in., supplied with steam by two 
large single-ended boilers. During the trials everything passed 
off most successfully, and gave great satisfaction to all concerned. 

The s.8, Port Victoria, built by Messrs, Joseph L, Thompson 
and Sons, Limited, of the North Sands mga ard, 
Sunderland, to the order of Messrs. Wm. Milburn Co., of 
London and Newcastle, for the Anglo-Australasian Steam Naviga- 
tion Company, Limited, went on her official trial trip on the 
10th inst. The principal dimensions of the vessel are:—Le' 
between ogre 354ft.; breadth extreme, 48ft. 6in.; depth 
moulded, She is built to Lloyd’s highest ciass on the three- 
deck rules under their special survey, with cellular double bottom 
for water ballast, right fore and aft, and the after peak is also 

for water ballast. She has a p, bridge, and top- 
t forecastle. The saloon accommodation is on top of the 
ridge, and the officers’ and engineers’ accommodation at the sides 
of the casing on top of bridge, the seamen and firemen being 
berthed in the topgallant forecastle. 9 is ri as a two- 
masted fore and aft schooner, the to; made to suit the 
Manchester Ship Canal. Provision is made for the rapid handling 
of cargo by having nine steam winches and derricks, and altogether 
the vessel is a specimen of the modern carrier, and 
will carry about 5600 tons on a very light draught. The ines 
were built by Messrs. John Dickinson and L , of 
Sunderland, the sizes being 24, 40, 64 Vd 45in. stroke, supplied 
with steam by two large boilers at 18( 1b. pressure, to 
work with Howden’s forced draught. The engines ran smooth] 
throughout, and an average speed of over 114 knots was obtained, 
She has been under the supervision of Mr. R. Moffitt, on behalf of 
the owners. After the trial she was taken to Blyth, and was the 
first Ber to or the bic nae Be as Le Pr ‘ 
witn a large concourse who favourably com- 
mented on the smart business-like appearance of the “a 

The Ingeli, the latest addition to the fleet of Messrs. John T, 
Rennie, Son, and Co., and d ed to run in their direct Natal 
service, was taken for trial at sea at Aberdeen by the builders, 
Messrs. Hall, Russell, and Co., on the 5th inst. She is one of the 
largest and most completely fitted-out steamers that has ever 
been constructed in Aberdeen, and is the tenth Messrs. Hall, 
Russell, have built for Messrs. Rennie, She is 342ft. long, 41ft. 
beam, and 28ft. depth, and is arranged for first and second-class 
passengers both and amidships, with long promenade deck 
above the spar deck. The saloon is luxuriously fitted out in 
various coloured marble, with walnut furniture and upholstery to 
match. The ladies’ and music saloon is tastefully fitted out in 
birdseye maple and satin wood, the skylights being picked out in 
white and gold. The smoking-room is placed just abatt, and fitted 
out in similar comfortable style. A commodious second-class 
saloon is placed amidships, and the passengers’ rooms are placed 
both aft, adjoining the saloon and amidships on the spar deck to suit 
all tasks. The captain’s rooms are on the upper bridge, and 
officers and engineers are berthed amidshi The stewards 
cooks, bakers, and other petty officers are berthed under forward 
part of bridge. The general arrangements are of the latest style, 
steam and electric heaters are fitted to the stewards’ department 
and in the saloon and passengers’ room, and the ship is lighted 
ay, eae by electricity. Themachinery is constructed by Messrs. 
Hall, Russell, and Co., and the engines have cylinders 25}in., 40}in., 
66in. ent 45in. stroke, — with steam from |; 
double-ended ers working at Ib. pressure. A powerful 
auxiliary boiler is fitted for supplying steam for supplementary 
urposes, Her auxiliary machinery comprises powerful steam 
windlass, winches, and steering gear, the named placed right 
aft ; ba hoisting gear, feed filters and heaters, evaporator 
and disti er, freezi machinery for provisions and ice-making 
with insulated chambers for same. The whole has worked 
throughout in the most successful manner on the various trials, the 
last being completed on Friday, when the ehip left Aberdeen for 
e her station, having on board Mr. G. Hall 
Rennie, the senior — in the owners’ firm, with a party of 
cating” and Mr, Jol ee % Anat the members of or = of con- 
su engineers, Messrs. ery, Baggallay, and Johnson, of 
London -) Liverpool, under wheat athe machinery has 
been constructed, and also the heads of departments of Messrs, 








Hall, Russell, and Co, 





ming of the boiler, it is found that a} Shire 43 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE gathering at Birmingham to-day (Thursday) had a ch 

air, fe favourable turn taken in the sngiesusitg dispute ee 

hailed with great satisfaction and relief, fervent hopes being now 

ex that the dispute may reach an early termination, 

@ production of finished iron is well maintained, and the 
district mills, forges, and furnaces are almost fully employed, [py 
the pis iron trade carrent production is under the demand, and 
stocks are still a quantity. Sales have rather slackened 
owing to the recent heavy salee having covered the wants of many 
consumers for the present, bat the make goes quickly into cop. 
sumption. a qualities are still ney firm, and 
forge is also quo’ at heavier rates than for some time past, 

Staffordshire all-mine cold blast was this afternoon quoted at 903, 

all-mine hot air, ordinary sorts, 57s. 6d. to 603.; and qualities, 

64s. 6d. to 67s. 6d. Part-mino ordinary was 433., but prices for 
best qualities ranged up to 47s. 6d. to 503s, Cinder pig was 40s, 

Quotations for foundry were cold blast, 97s. 6d.; all-mine hot air, 

62s. 6d.; part-mine, 523. 6d.; and cinder, 423. 6d. Lincolnshire 

gray forge was 463, 7d.; Darbyshire, 44s. to 453.; North Stafford. 

, 433. to 44s.; and Northamptonshire forge, 42s, to 43s, 

Steel was freely bought at firm quotations, but pe are for. 

bidden to advance owing to the competition of Welsh and North 

of England firms, The district steel works are well employed— 
in fact, it is reported that the output exceeds all previous records, 

Angles and girders were quoted at £6 153. for small sections, and 

£6 for . Sheets were £7 53. and upwards, and cold-rolled 

qualities £10 10s. Bars were £6 5s. to £6 10s.; Siemens billets 
were £4 15s, to £5, and Bessemer ditto, £4 10s. to £4 15s, 

Black sheets continue in a depressed state, the low prices which 
have ruled for nearly the whole of the past year being still quoted, 
ie, £6 5s. to £6 7s, 6d. for doubles, £6 for singles, and £7 7s. 6d, 
lattens. Galvanised sheets are also suffering from excess of 
supply over demand, being quoted at date £9 12s, 6d. to £9 15s, 
f. a Liverpool for doubles, or 12s, 6d. per ton less than at this 
time last year. Other finished iron quotations were—Ship plates, 
£6 10s, to £7 10s.; boiler plates, £8 103. to £9 ; stamping sheets, 
£9 10s, to £10; fine strip, £6 10s,; tube strip, £5 15s.; hoop iron, 
£6 5s, to £6 7s, 6d.; angles, £6; and nail rod, £6 10s. to £6 15s, 

Last week at a fally attended mee’ of the General Committee 
of the Unmarked-Bar Association, held in Birmingham, Mr. Samuel 
Hingley presiding, a resolution was passed that, ‘‘In consequence 
of the Eames cost of raw material, the price of unmarked iron 
this day is £6 per ton.” Associated houses this afternoon were 
selling at £5 15s, to £5 17s, 6d., and in rare cases £6 2s, 6d., while 
outside firms quoted common bars at £5 10s. 6d. to £5 12s, 6d, 
upwards, Marked bars were firm at the £7 10s, minimum, and 
merchant bars were quoted £6 10s. 

The coal trade continues in a fairly healthy position, and as a 
rule the winter rates are now being enforced at the collieries, 
Stocks of coal, both at the pits and on the railway sidings, are 
exceptionally low, and merchants have only limited supplies, so 
that a spurt in demand would have an immediate effect on prices. 
House coal is in restricted demand, owing to the fine open weather, 
but the consumption at the manufactories, and especially the cycle 
works and wagon-building establishments, is well maintained and 
above the usual average of this time of the year. Warwickshire 
coal is selling freely, but at present has not advanced above the 
ordinary winter rates, steam coal realising 7s. 6d. a ton at the pits. 
Forge coal in South Staffordshire realises 7s. 6d. to 9s. a ton at the 
collieries ; furnace coal, ls. extra; and house coal, 9s. to 1ls., 
according to quality ; with 10s. to 13s. for Cannock Chase sorts. 

It is an inte fact, which is just now the subject of 
some comment in iron trade circles in the North Staffordshire 
district, that bars and hoops can be produced in iron at something 
like 10s. per ton less than the same goods in steel. While this 
continues to be the case, and nothing occurs to im the superior 
welding qualities of wrought t ———s rnace will still 
remain eter to be reckoned with, there is no fear that steel 
will entirely supersede iron in South Staffordshire. 

From A jan advices we learn that at Sydney shelf and 
building hardware are in better demand, and the products of Bir- 
mingham and the Midlands was en evidence at all the leading 
stores, The Melbourneiron market is well ae yen ge in 
pigs, bars, rods, and hoops. Perth reports that iron tanks of 200 
and 400 gallons capacity are in demand, and Wolverhampton and 
Black Country makers are recei a fair share of the orders, 
Galvanised iron is steady, and — for 26 gauge are 
quoted :—Orb, £17 10s.; Adam’s bars, £17 ; stock, £16 10s,; and 
inferior branch, £14 10s. to £15 Vad ton. Trade with the River 
Darling district has been stimulated by the oo oy navigation 
consequent on the recent rainfall on the watershed, and iron and 
hardware obtains a very satisfactory market. ; 

The Electric Construction Company, Ltd., Wolverhampton, is 

ing further extensions to its works. The buildings are to 
be enlarged, and a e number of additional machine tools 
fixed. Between 700 and 800 hands are now employed at these 
electrical works, and it is the intention of the company to raise 
the number of operators to 1000 as soon as the room and accom- 
modation has been completed for them. 








NOTES FROM LANCASHIRE, 


(From our own Oorrespondents.) 

Manchester.—The position in the iron market here remains with- 
out any really material change, business apparently being not 
app’ bly affected by the probability, or otherwise, of a settle- 
ment of the engineering trade dispute. The attendance on 
Tuesday's Manchester Change meeting was about an average, and 
buying was going on much the same as for some time past, the 
only noticeable feature being perhaps a tendency to harden in 
prices. For pig iron there was a moderate inquiry, with fall rates 


maintained generally, and in some cases advances upon last week’s 
rates qui ;. Look brands remain without quotable alteration, 
foundry b firm at 48s, 6d., and forge about 45s. to 45s, 6d., less 
24, delivered Manchester. On some of the district brands rather 


better prices are obtained. Derbyshire foundry, which is 
Sooenaiag scarce, fe distioetly stronger, the average quotations 
being about 47s. to 47s. 6d. net delivered Manchester, and but for 
the recent collapse in Middlesbrough warrants, it is probable there 
would have been some advance in Lincolnshire iron, but under the 
present circumstances this is not considered advisable, and 
the average quotations remain at 43s. for forge to 45s, 6d. 
for foundry, net cash, delivered Manchester. Notwithstand- 
ing the giving way in warrants, makers’ quotations for Middles- 
brough are fairly well maintained; they are, however, pre- 
to book at 50a. 6d. net cash delivered by rail, Manchester, 


por in the open market there are sellers at perhaps 3d. to 
6d. less, There is a continued upward movement in the brands 


of Scotch iron that chiefly come upon this market, so far as 
makers’ quotations are concerned, t these are not being 
followed by bnyers, and there are sellers at considerably under 
what makers are now asking. Delivered ports, 
makers’ quotations are — oo 47s, 9d. for Glengarnock, 
and 483, 6d, to 48s. 9d. for se ap with 2s, to 23, 3d, more at 
Manchester docks, but these p: are quite out of the market, and 
though second-hands, both these brands could be bought at 
uite 6d. to 9d. under the above | anaggne Owing to the 
ioe in arrivals of American pig , supplies at the Man- 
chester docks are for the moment rather short; but as there 
are considerable quantities afloat, prices are not materially 
affected, and ordinary brands are quoted 46s, to 463, 6d. 
net at docks, 
Business is coming forward more freely in the manufactured iron. 
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are holding with greater firmness to quoted 

rates ; £512. 6d, is now the minimum for Lancashire bars, with 
some makers getting £5 15s., whilst one of the largest Lancashire 
firms, who report they are well sold 7 February next, are 
nominally uoting £5 17s. 6d., delivered Manchester district, and 
North Staffordshire bars are firm at £5 15s. to £6, delivered here, 
Sheets remain at £6 15s, to £6 17s. 64., and hoops £6 10s. for 
random to £6 15s. for special cut lengths, delivered Manchester 
district, and 2s. 6d. lees for shipment, : 

In the steel trade the recent improvement is being maintained. 
Hematites are firm at 56s. 64., less 2}, as the minimum for ordi- 
nary foundr brands, delivered Manchester, with 58s. quoted for 
some special qualities. Steel billets are firm at £4 6s, 3d, net 
cash ; bars remain at £6 to £6 5s, ; common steel plates are now 

uoted £5 17s. 6d. to £6, and boiler plates £6 23, 6d, to £6 5s., 
delivered Manchester district. 

With negotiations now pending for a settlement, there is very 
little that can be reported with regard to the engineering trades 
throughout this district, except that the position remains for the 
time being practically unchanged. A considerable quantity of 
work is by arrangement being held in abeyance at most of the 
engineering shops, whilst where operations have been pooeeeins 
certain departments requiring skilled labour are getting very muc 
in arrear. When the lock-out and strike is brought to an end 
there will consequently be a good deal of pressure to meet orders 
already partially executed, and to complete new work in hand as 
quickly as possible, f ; 

The Manchester Association of Engineers held one of their 
general discussion meetings on Saturday, when a number of sub- 
jects of every- yi terest in tion with general workshop prac- 
tice were brought forward, and on which the members were asked 
to give expression as to the results of their individual experience, 
Mr. John Poole introduced the stion whether any of the 
metallic flaxes which were to be added to the metal when in the 
ladle ensured the casting of cylinder liners, calendar bowls 
doffer drums, cast iron shells, &c., being thoroughly sound and 
clear. Mr. , referring to the use of ferro-aluminium in 
castings, said it was a deoxidiser, and if judiciously used in light 
castings such as those mentioned, it would no doubt have beneficial 
results, inasmuch as if the iron was too hard it would have a 
tendency to soften it, and flux the oxides off, but if they wanted 
a casting whose special feature was strength, they must not use 
ferro-aluminium. Mr. Daniels observed that to obtain good 
castings & good foreman moulder was the most important 
requisite. Mr. Worsley gave the results of some experi- 
ments on the use of pure aluminium, ferro - aluminium, 
and sodium. They could not use any of these without 
a reduction of strength. If Mr. Poole would only look to his charg- 
ing, the mixture and quality of his iron, the porosity of his sand, 
the dryness of his mould, and above all to the temperature of his 
iron, he would have no blow-holes, even if he used no flux, all that 
was needed was care. He should get a particular class of pig iron 
and use it ly for his castings. 

Mr. John Royle introduced a question for discussion as to what 
became of the heat lost in ‘‘ wire-drawing” steam. Was it all 
spent in converting the particles of water on the initial side into 
oy steam on the reduced side, or was the fall in temperature to be 
explained in some other way! This problem ery referred 
to steam ing through reducing valves, and he gave particulars 
of a test e at the Wearmouth Colliery, which he said 
settled the point that the steam dro in temperatare 
on the low-pressure side to nearly the theoretical temperature 
appertaining to the reduced pressure, and that the generally 
accepted idea that it was considerably superheated was wrong. 
In the case in question the steam on the reduced side was only 
2 deg. different in temperature from steam of the same pressure 
heated in a boiler. The question was therefore—what had 
become of the heat? Mr. Ingham said general experience was 
that steam when wire-drawn was a eated. The greatest 
advan of it, no doubt, lay in the drying of the steam 
and uced cylinder condensation. Mr. Hodson thought 
it possible that in the experiments referred to there might 
be a special combination of circumstances which accounted 
for the temperature of the steam on the reduced side being practi- 
cally that theoretically due to its pressure, One case, however, 
would not settle the point as to superheating. Mr. Ingham 
referred to some recent teste he had made with a throttle calori- 
meter, in which the temperature of the steam on the low-pressure 
side was very considerably higher than the natural temperature 
for the pressure, so that in that case it was very considerably 


superheated, 

Mr, Alfred Saxon brought forward another question, as to the 
comparative influence of clearance spaces in high and low-speed 
engines. Cylinder clearances, he remarked, were a necessity, 
but the clearance in the ports or steam to the cylinder 
barrel was undoubtedly a source of waste. The cylinder of an 
ideal engine would be so ar that at the end of the piston 
stroke no space whatever would exist between the valve face and 
the cylinder barrel, The Dey ws Mr. Joseph Nasmith, said 
the question was whether, if they had a smaller clearance space 
in a high-speed engine, the fact that the space was filled so much 
oftener would not more than compensate for the greater clearance 
= a slow-running engine. It was a matter of area, pure and 

e, 
Manchester Association of Students in connection with the 
Institution of Civil Engineers, has arranged a very interesting 
programme for the ensuing discussion session, which will be 
opened on Wednesday next, when the President, Mr. W. B, 
Worthi mn, B.Sc., M.{Inst. C.E., will deliver his inaugural 
address, The syllabus includes the following papers :—‘‘ Testin, 
and Inspection of Chairs,” by Mr. G. N. Shawcross, December 15th ; 
“ Fuel Economisers,” by Mr. S. H. Garnett, on January 12th, 
1898 ; ‘* Superelevation of Rails,” by Mr. E. H. Morris, February 
9th ; ‘* The Crossing of the M. B, and B, Canal by the Bary Cor- 
poration Sewer,” by Mr. B, K. Adams, February 23rd ; ‘‘ Racent 
Practice in Refuse Destruction and Utilisation,” by Mr. P. F, Story, 
March 9th; ‘‘ E:onomy of Electro-Motors for Starting on Foll 
Speed,” by Mr. L. W. Heath, March 23rd ; ‘‘Sewage Disposal,” 
by Mr. C, D. Gee, April6th ; “ Modern Practice in Patent Glazing,” 
by Mr. J. K. Ross, M,A., B.Sc., on April 20th. 

In the coal trade business is still only very moderate for the 
time of the year, and although collieries are mostly kept on five 
py ods week, which is practically fall time, the present output 
is ly being moved away, and the full list rates are with diffi- 
culty being maintained. The 
demand is noticeable chiefly in 
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trade, and makers 








resent exceptional slackness of 
e better qualities of round coal 
suitable for house-fire oses, which are in nothing like the request 
usually looked for at thistime of the year. Quoted list rates are un- 
ch but the maximum prices are not being maintained in all 
cases, lower descriptions of round coal rn plentiful 
on the market, as a result of the limited request for common house- 
fire purposes, and the continued and, up to the a 
sto’ page of engineering and iron works throughcut the district, 
wh ‘or shipment the demand has also fallen off. Prices at the 
pit mouth are only maintained at about 6s. to 6s. 6d. for good 
qualities of steam and forge coals, whilst for delivery at the ports 
on the Mersey 7s, 6d. to 8s. represent the full figures obtainabl 


@ | request, several of our principal firms havi 


james a long period of work uninterrupted by labour quarrels. 
Smelters are well off for orders until next spring, and it is for 
deliveries well ahead that makers are at present doing most 
business, the usual sources of demand are open, and a general 
steadiness in consumption, together with a uniform and moderate 
rate of prices, is helping to concentrate a fuller and more regular 
trade in futures. On ay 2p account business has been somewhat 
quieter, and the shrinkege in warrant stocks has at length received 
a practical check, This week only 150 tons have been cleared out 
of warrant stocks, leaving 183,807 tons in hand, and sho a 
clearance since the nning of 

nine furnaces are in blast, as compared with thirty-five in the 
corresponding week of year, Z 

A brisk trade is being done in hematite qualities of iron ore, and 
much activity is noticeable at all the mines in the district. The 
yield is greater than it has been for some time, and more miners 
are consequently mee. Prices are steady at 10s. 6d. to 11s, 
per ton for good ordinary sorts, In Spanish ores a good business 
is being done, especially now that freights are lower. Native 
raisers would prefer freights up 6d. to 1s, a ton, as this, they say, 
would allow them a fair margin of profit. 

In the steel trade there is uninterrupted activity. The mills in 
all departments are busy, and orders are very well held all round. 
The demand for heavy rails is not as brisk as it was some time ago, 
but the demand has not been exhausted, and new specifications of 
some importance are known to be in the market. Prices remain 
steady at £4103. Light rails are quiet. Shipbuilding material is 
in fair demand, and an improvement in ate from this quarter 
may be ex so soon as normal industrial conditions are again 
established, The minor branches of the steel trade are busy, and 
orders are well maintained, 

Shipbuilders report no new business, but as a matter of fact 
orders have not been largely sought for under present conditions. 
There are plenty of indications that the future will be a brisk one 
alike in warship construction and in the building of ordinary 
commercial tonnage. , 

There is no improvement in the coal trade except on domestic 
pees and prices remain weak, Coke enjoys a good market at 

ull prices, 

Shipping is fairly employed. Daring last week the exports of 
pig iron reached 7090 tons, and of steel 11,421 tons, as compared 
with 7240 tons of pig iron and 6802 tons of steel in the corre- 
sponding week of last year, showing a decrease of 150 tons of iron 
and an increase of 4619 tons of steel. In the eggregate this year 
383,862 tons of pie iron and 408,209 tons of steel were exported, as 
com d with 289,147 tons of pig iron and 432,693 tons of steel 
in the cor ding period of last year, showing an increase of 
94,715 tons of pig iron and a decrease of 24,484 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE foggy and muggy weather was succeeded on Monday by a 
decided change for the better. A pretty keen frost prevailed the 
whole of that day, but Wednesday a another change to 
spring-like mildness, If we had something like sharp weather now, 
the house coal trade would receive a most acceptable stimulus, 
As it is, business has been much brisker in several quarters this 
week and prices well maintained. Rather more has been done for 
London, and the Eastern counties are certain to follow with larger 
requirements, Daring the mild weather, stocks of course con- 
siderably increased, and in a few instances lower prices were 
accepted to get rid of the accumulations on the rails. These 
transactions, however, were not sufficiently numerous to cause any 
alteration in values, Best Silkstones keep firmly at from 93. 
to 10s, per ton; ordinary qualities from 7s. 6d. per ton. Barnsley 
house from 8s, 6d. to 93. per ton ; seconds from 7s. per ton, and 
pe yee — of — ranging from 6s. ton upwards. on 
c now ‘‘slowing down” owing to the export season drawing 
to an end so far as the great Baltic ports are concerned. For 
locomotive and other purposes in the home market business con- 
tinues active—so active, indeed, that the increased requirements 
of railway and other companies almost make up for the diminished 
exports. Barnsley hards remain at from 7s. to 7s, 6d. per ton; 
seconds from 63, 3d. per ton. Ofall classes of coal, — that for 
gas is briskest, owing, no doubt, to the continuous dull days necessi- 
tating larger consumption of thatclass of fuel. Prices at present 
are 7s. to 8s. per ton. Manufacturing fuel fairly brisk. 
Screened slack realises from 43. to 5s, per ton; pit slack from 
2s, to 3s. per ton. In coke there is more evidence this week of 
the adverse affects of the engineers’ strike, as stocks are steadily 
—e at = of the pane on mae ag :~ = 
appreciably ordinary quali i m 93, to 9s, 6d. 
per ton, pr Pipe. Bo coke from 11s, to 1ls, 6d. per ton. 

In the heavy trades at the east end the dispute in the engineer- 
ing branches is still militating e and the larger 
firms are content to keep steadily at the work of a more urgent 
character. The effect, too, of the strike and lock-out is gradually 
extending to other departments of local industry. It is remark- 
able, however, that the demand for all kinds of iron is still well 
maintained. If there had been no calamity of this kind the iron 
trade would have been exceptionally brisk, and the workmen 
would have had a better time than they have enjoyed for many 
years. As it is, though business has not in , it is certainly 
— find that many firms have suffered no shrinkage in 
orders. This is largely accounted for by the abundance of work 
in the moulding branches, and the continuous activity in finished 
irons. In the steel trade the crucible kinds are again in better 
largely increased 
their output, and making preparations for still greater business. 
This is not altogether a matter for tulation, as the demand 
is not on home account, but for the United States, France, Belgium, 
Germany, Sweden, and other Continental markets. The secret of 
it is simply this, that the foreigners are doing the work which 
would have come here had there been no strike and lock-out. The 
engineering establishments in those countries are reported to be 
working night and day, and it is significant that the bulk of the 
steel now being sent from Sheffield is of the higher quality re-. 
quired for special purposes. In Bessemer and Siemens’ steels 
manufacturers find orders freely placed for forward delivery. The 
foreign demand for railway ialities is considerably lighter, 
although contracts placed earlier in the year still find abundant 
employment. There is not, however, so pleasant an outlook for 
the close of this year and the begianing of next as of the corre- 
sponding period of last season. Railway carri and wagon 
builders are not re to lack work for many months, 

In military material there is a large amount of work being done, 
in spite of the difficulties caused by the engineering trouble. 
Our local manufacturers are providing further facilities at their 
works, with the view of increasing the output of shells. At one 
time these were very largely ordered from France, 

x In the lighter industries there is a prospect of quiet Christmas 
usiness, 

The exceptional briskness in the tool trade has had the inevitable 
result of encouraging a demand for more wages, This has been 





for qualities of steam coal. There are also ample supplies of 

engine fuel and for prompt delivery, low seliers, with colliery pro- 

prietors in many cases not nearly so firm in their prices for forward 

delivery, Common slack is, however, still quoted 3s, to 33. 6d.; 

—— 3s, 9d. to 4s, 3d.; and best qualities, 4s, 6d. to 4s, 9d. at 
6 pi 


Barrow,—The hematite pig iron trade of this district is steadily 
employed, and the market generally shows life. This is especially 
the fact as the forward sales, as the opinion generally 
entertained is that trade is on the t of a marked impetus, to be 


ded without any trouble. The Amalgamated Society of 
Joiners’ Toolmakera have induced the manufacturers, after friendly 
negotiations, to adopt a revised price list, which will represent 
advances ranging from 10 to 15 per cent. in several classes of work, 
while leaving others unaffected. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
ON the whole the iron and allied trades of this district are in a 
satisfactory condition, and the probability of an early settlement 





brought about, it is expected 
engineers’ dispute, and by what ' 


y an early settlement of the 
then will be realised in all proba- 


of the dispute in the engineering industry which has so seriously 





the year of 112,139 tons. Thirty- | instead 


affected business generally during the last few months has brought 
about a better tone, and to more inc! among the buyers 
to give out orders. Consumers evidently do not expect to see 
prices lower than at present, for they are giving for forward 
deliveries just as much as is being paid on account of orders which 
are for early execution, and in some cases prices have been 
advanced this week. Thus Rubio ore is dearer to the higher 
freights, which latter are rather unex at time of the 
year, for on account of the cl of the Baltic navigation season 
there should be more vessels off: , and freights should be easier 
of the opposite, The advance in foreign ore is very unwel- 
come to the producers of hematite iron, as they cannot get 
better prices, and profits for some time past have been almost 
aminusamount, Another casein which advanced prices have been 
reported this week is that of iron and steel plates, and that is 
somewhat unexpected when the state of the shipbuilding and 
engineering industries is taken into account. In the general order 
of things a reduction rather than an advance of prices might have 
been looked for, yet a further advance of 2s. 6d, is reported this 
week, making 103, rise during the last few weeks. Why this 
has been possible seems to that manufacturers of plates 
have been receiving better orders from the bridge builders, 
and not only from them, but from the shipbuilders also, 
notwithstand that so many of them have their yards 
idle. It appears that they have been booking orders from 
shipowners at a _ rate, as there is an idea that more will 
have to be paid when work is resumed, and the builders being of 
the same mind as s materials, consider it advisable to arrange 
for them when they book the order for the vessel, More orders, 
and for large vessels, are still in the market, and would be 
— out if any guarantee could be entered into as to the time of 
delivery. 

The Cleveland pig iron makers are very hopeful about the future. 
Their stocks are small, production falls short of consumption, and 
they are cecuring better _— than they did before the engineers’ 
difficulty commenced, ipments are very satisfactory ; in fact, 
they exceed those of the corresponding month last year, and are 
much beyond an average November, while they are better than 
those of any month this year except May. Up to the 17th 
they had reached 71,754 tons, as com with 66,650 tons in 
October, and 67,796-tons in November, 1896. The stock of Cleve- 
land pig iron in Connal’s warrant stores was 77,931 tons on the 
17th, the decrease for the month being 150 tons. Makers gene- 
rally have kept to 41s. 9d. per ton for pat f.o.b. deliveries of 
No. 3 Cleveland G.M.B. pig iron, but a few sellers have been met 
with who would accept 41s. 74d. Very little pig iron, however, 
is offered for sale, and consumers will pay as much for it for 
next mae pare delivery as — will for prompt, No. 1 is rather 
scarce, the price is 43s. 3d.; No. 4 foundry, 40s, 9d.; Brey 
forge, 39s, 9d.; mottled, 39s. 6d.; and white, 39s. 3d. The dif- 
ference between Scotch and Cleveland pig iron has increased, and 
there is now no question of the Cleveland makers maintaining 
their trade with the Scotch founders. When Scotch iron was only 
2s, 6d. dearer than Cleveland there was some likelihood of its 

ing curtailed, as when delivered at Glasgow it was dearer than 
the Scotch pig, seeing that the cost of carrisge is nearly 4s.; now, 
however, when there is more than that difference, Cleveland iron 
is going as freely to Scotland as ever. 

Hematite iron is firmer in value on account of an improved con- 
— gy especially from —_ a oc = of 

uction is increasing again, and scarcely any pro’ eft to 
the maker with mixed numbers at 493, 6d. 7 Ra : ore has been 
put up to 15s. per ton, delivered Tees or Tyne, as the rates of 
freight from Bilbao have been advanced 6d. per ton recently, when 
they might have been expected to decline. e stock of hematite 
pig iron in Connal’s warrant stores on 17th was 52,026 tons; de- 
crease this month 1754 tons, 

Prospects for finished iron and steel manufacturers are encour- 

ing, and nearly all are fully employed, which is ing in 
the case of the plate and angle makers, who should be doing less, 
taking into account the stoppage of so many of the toad ite: 
yards, They report, however, a larger export demand for — 

jally from Germany, as well as a better sale for bridge 
plates, and thus they are able to ask £5 7s. 6d., less 24 per cent., 
f.0.%., for steel ship My and half a crown less for iron. The 
temporary closing of the mills of the Stockton Malleable Iron 
Company, at Stockton, will tend to stiffen — for there is a 
large production of these works, which employ close upon 1000 
men. The works are stopped through the breaking of the shaft 
of the main mill engine, and it will require two or three weeks to 
effect the repairs. Common iron bars are firm at £5 5s., less 24 
or cent., i and iron sheets, singles, are at £6 7s. 6d., less 

per cen 

It is expected that work will shortly be commenced in connection 
with the extension of the Middlesbrough Dock, the directors of the 
North-Eastern Railway, the owners, havinginstructed Sir John — ’ 
the engineer, to advertise for tenders directly he gets ready the 
final plans and specifications, Sir William Gray and Co. are about 
to add considerably to their central shipyard at West Hartlepool. 
They will have two additional be: capable of accommodating 
vessels of 500ft. to 600ft. long. The death took place on Tuesday 
of Colonel A. Robson, a member of the firm of Messrs. J. Blumer 
and Co., shipbuilders, Monkwearmouth, and president for several 
years past of the Sunderland Chamber of Commerce. A project 
is being discussed in the district for the construction of a railway 
from Wearhead to Alston, a distance of six miles. It would connect 
the Wear Valley line with the Alston and Tyne Valley line, but the 
engineering difficulties are very considerable, Alston is described 
as the highest market town in Bog ° 

A presentation has been made by the officials and workmen of 
the South Hetton Colliery to Mr. C. Burnett, late of Stockton, 
who for the past ten years has been chief mechanical,engineer at 
the colliery. Mr. Burnett has gone to take the management of 
the Grange Engineering and Ironworks, near Darbam, and he is 
succeeded, at South Hetton, by Mr. R. Loughton, of Sutton-in- 
Ashfield, and late of Pease’s West, near Bishop Aucklaad, The 
North-Eastern railway men have presented a gold watch and chain, 
&c., to Mr, Richard Bell, who acted as their spokesman in the 
recent arbitration before Lord James of Hereford. The gold 
pass has now been presented by the directors to the latter 
gentleman. 

The River Tyne Commissioners have appointed as successor to 
the late Mr. Philip Messent, their engineer-in-chief, Mr. James 
Walker, M. Inst. C.E., F.R.S.E., engineer for the Government on 
the Isle of Man. He was a pupil of the late Mr. John 
McConnochie, engineer of the Bute ks, from 1871 to 1875, and 
then became his assistant until the beginning of 1879, during which 
time he was engaged without contractor on the Roath Docks 
entrance locks and graving dock, costing over £500,000, From 
January, 1880, to November, 1883, he was resident engineer of the 
Brading Harbour Works, Isle of Wight, and since 1883 has been 
engineer to the Government and to the Harbour Commissioners of 
the Isle of Man. The whole of the extensive breakwater and 
harbour works there have been carried out by him, at a cost of 
£260,000, and he has completed designs for an outer harbour of 
refuge at Douglas, at an estimated cost of £400,000. For the 
office to which Mr. Walker has been appointed by the Tyne Com- 
missioners there was a considerable number of applicants, but the 
number at the last meeting was reduced to three :—Mr. Walker, 
who was eventually appointed ; Mr. Alexander Hamilton, of the 
Clyde Trustees, Glasgow; and Mr. M. F. S, Wilson, of the 
Harbour Works, Dover. 

The Tyne Commissioners have decided that the repairs to the 
north _ shall be done by contract, and the estimated cost is 
£300,000. The cost of this pier to the end of last year was 
£976,000. The portion is to be taken down to the extent 
of 750ft, and rebuilt at an average depth of 40ft. below low-water 

tide, instead of 20ft., as at present. Sir J. Wolfe Barry 
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engineers to the Board for the reconstruction of the pier, and 
responsible for the work. The gales of this week have further 
damaged the pier. 

The coal trade is active in the gas and house coal branches, and 
it is even difficult to satisfy the a of consumers, 
especially on shipping account. The staiths at Danstan are over- 
crowded with vessels, and the accommodation is considerably 
short of requirements. The North-Eastern Railway Company, the 
owners, have promised to extend these staiths, but apparently are 
in no hurry about it, and shipowners and shippers are a good deal 
inconvenienced. The steam coal trade is quiet, as is to be expected 
seeing that the Baltic trade is about at its close for this year, an 
this is also causing the demand for bunker coal to slacken. It has 
been officially ascertained that the average realised price for 
Northumberland coal for the three months ended August 3lst was 
53. 5 °09d., against 5s, 2 °69d. in the previous quarter, and 4s. 11 ‘52d. 

28th The Halton Hen 


in the quarter ended February 
Colliery has been closed for an indefinite period all the year, an 
the horses and ponies brought to bank. "This follows on the failure 


to sell the colliery. The Northumberland coalowners have, in 
response to an a yen of theircolliery mechanics for an advance 
of wages, offe: d. per day rise, and it is believed that this will 
be accepted by the men. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has been very quiet during the greater 
part of this week. It is understood that operators have been in- 
duced to refrain from business in view of the great uncertainty 
that prevails as to the issue of the conference for a settlement of 
the engineers’ dispute. 

Basiness has been more than usually quiet in the warrant 
market this week. Ssotch warrants have sold in small quantities 
from 453. 8d. to 45s, 644. essh, and 45s. 10}4. to 453. 91. one 
month. There has been less mae | for Cleveland warrants, the 
business in which has been at 41s. 4d. cash, and 41s, 8d, to 41s. 6d. 
ove month. Hematite warrants have been very much neglected. 
For Middlesbrough warrants of hematite iron there was practically 
no demand. Scotch hematite is quoted 52s. per ton delivered at 
the steel works, 

An additional furnace has been put in blast for the production 
of ordiaary Eglinton pig iron, and there are now 36 furnaces mak- 
ing ordinary, 37 hematite, and 6 basic iron, the total of 79 thus in 
operation in Scotland comparing with 76 at this time last year. 

The prices of Scotch makers’ iron are comparatively steady. 
Govan and Monkland, Nos. 1, are qnoted, f.o.b. at Glasgow, 
463, 44d.; Nos. 3, 45s. 94.; Wishaw and Carnbroe, Nos. 1, 
46s. 7}d.; Nos. 3, 468; Clyde, No. 1, 503, 34.; No. 3, 47s. 3d.; 
Summerlee, No. 1, 6d.; No. 3, 47s. 6d.; Gartsherrie and 
Calder, Nos. 1, 51s.; Nos. 3, 47s. 64.; Coltness, No. 1, 52s.; No. 3, 
48s.; Glengarnock at Ardrossan, No. 1, 50s. 6d.; No. 3, 45s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 47s. 641.; No. 3, 46s.; 
Dalmellington at Ayr, No. 1, 47s. 64 ; No. 3, 463.; Shotts, at Leith, 
No, 1, 523. 64.; No. 3, 503; Carron at Grangemouth, No, 1, 
5ls. 6d.; No. 3, 48s. 

The manufactured iron d ent is fairly well employed, and 
so also are the steel works ; but both are in a waiting attitude, as 
regards future business. The opivion is pretty general that with 
more settled labour conditions, trade would very likely manifest a 
considerable improvement. 

Coals are in better demand for household consumption at home, 
in consequence of colder weather ; but the shipping trade has not 
been quite so good. Business has been rather backward in Fife- 
shire and in Ayrshire. In the last few days there has been some 

time, it i tter to dispose of th Say eomaian 
meantime, it is no easy ma of the heavy output of 
the collieries, The total coal shipments in the oot wae from 
S:ottish ports reached 170,041 tons, compared with 170,345 tons in 
the preceding week, and 150,159 tons in the same week of 1896, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Carpir¥ suffered last week more than any of the neighbourin, 
ports, in proportion, by the failure of tonnage. The total 
shipment was only 250,000 tons, and as this was 70,000 tons or 
even more than late averages, it implied a lessened briskness at 
docks and collieries, and a congestion on most of the coal sidings. 
This was very noticeable in a late run on one of the principal lines. 
mses 5 this condition is being modified this week, and as the 
tonnage taken up within the last few days is large, I shall expect 
a fairly good total. 

_Coalowners, which include ‘‘men on ’ ,” are generously 
— in refraining from much comment on the action of the 
colliers, and simply express regret at tonnage having been scarce. 
Bat there is no concealing the fact that the friction amongst 
cplliers, aud the injadicious tone of leaders, have much to do in 
alarming buyers, and keeping back steamers. 

_The condition of things amongst colliers at present was clearly 
given at the last meeting of the Sliding Scale Committee, held in 
Cardiff on Saturday, Sir W. T. Lewis presiding. There was a full 
attendance of representatives. At the commencement of the 
meeting Sir William referred with regret to the death of Mr. Isaac 
Evans, a prominent representative of the workmen on the Sliding 
Scale for a number of years, and on his proposition, seconded by 
Mr, Abraham—Mabon—a vote of sympathy and of appreciation of 
his services was recorded. e first business was the dispute 
between the Absrnant Company and their workmen of Aber- 
nant and Cwmballa pit-, This affects 900 men, who are still out. 
It was decided to make a vigorous effort to bring about a settle- 
ment, and four members were named to do so—Messrs. Jones, 
Richards, Thomas, and Morgan—the efforts of Mr. D, Morgan and 
Mr. Wm. Thomas, colliery manager, having failed. 

Then the dispute at the Nixon’s Mountain Ash Collieries was 
brought forward. This was a question of hours of working, and 
times of withdrawing the men from the collieries, After a full 
discussion it was decided that the chairman and vice-chairman, 
Sir William and ‘‘Mabon,” consult with Mr. Gray, the general 
manager of the collieries, in the endeavour to bring about an agree- 
ment, The meeting was ended by the selection of a date for 
receiving the auditors’ report. 

Coal prices are easier all around. On ’Change, Cardiff, mid- 
week, closing prices were as follows :—Best steam coal, 10s. 6d. to 


10s, 9d.; seconds, 9a, 3d. to 93, 9d.; drys, 9s. to 9s. 9d.; best | district 


Monmouthshire, 93. to 93, 3d.; seconds, 83, 74d. to 93.; special 
small steam coal, 6s. to 6s. 34.; best ordinary 'bs, 8d.; 
seconds, 4s. 6d.; inferior, from 36. id. devaleainnates: 
It may b3 noted that at the present time, as remarked on 
’Change, there is a superabundance of small coal, and lower prices 
are being accepted. In house coal a good deal of business is 
being done, particularly for inland delivery. Prices remain firm, 
latest Cardiff prices are as follows :—Best, 10s. 6d. to1ls.; seconds, 
9s. 6d. to 10s.; No. 3 Rhondda, 10s, 9d. to 11s,; brush, 9s, to 
9s. 3d. small, 7s. 6d. to 8s; No. 2 Rhondda, 8s, to 8, 6d.; 
through, 6s. 9d. to 7s.; small, 4s, 6d. to 4s. 9d. Swansea prices: 
—Anthracite, 11s. to 1ls. 6d.; seconds, 10s, to 10s. 6d.; ordi- 
nary large, 9s. to 10:.; rubbly culm, 4s. 3d. to 4s, 6d. Steam, 
93. 6d. to 103, 6d.; seconds, 8s, 6d. to 93, 3d.; bunkers, 7s. to 
5s. 6d. House coals: No, 3 Rhondda, 10s, 
No. OiRhoadde 94 Fag Ny mo Fa Ba. to Te. Same 
» 3. 9d. ; > ef 
be, Ba tobe. ‘to 98.5 y to 7s, 9d.; small, 
26 alli ustries are tolerably brisk, coke in particular dis- 
playing a good deal of activity. Cardiff prices are 15s. to 16s, 61. 
furnace ; foundry, 17s, 3d. to 24s. Patent fuel is a little slacker 


than manufacturers like, though shipments have been large, 





Swansea shipped ‘over 8000 tons last week. Cardiff prices are 


9s. 9d. to 103. 6d., Swansea from 9s. 6d. On ae 
arrival of pitwood of late, prices have advanced, businéss 
has been done in Cardiff at 16s. to 16s, 31, The impression is 


strong that th rices will continue. 
_ ck mg notations ruled : 


On ‘Change, Swansea, this week the following 
—Pig iron: Glasgow warrants, 453s. 7d. and 45s. ., cash ig mel 
Middlesbrough, No. 3, 41s. 4d.; hemati'e, 483. 941. Welsh . 


£5 10s. to £5 12s. 6d.; sheet iron, £6 5s. to £6 7s. 6d.; steel the 
same. Steel rails: heavy, £4 7s. 6d. to £4 10s ; light, £5 7s. 64. 
to £5 10s, Bessemer steel: Tin-plate bars, £4 2s.; Siemens, 
£4 23,64, Tio-plates: Bessemer steel cokes, 93, 74d. to 9a 9d.; 
Siemens, 9s. 9d. to 93. 104d.; ternes, 28 by 20, 17s, 61., 17s. 9d. to 
18s, and 2le,; best cbarcoal, 10s 6d. to 12s, 6d.; wasters, 6d. to 1s. 
less. Block tin, £62 15s, to £63 6s. 34. Iron ore: Tafna, 14s.; 
Rabio, 153., ex ship. 

The first Bill of next session is announced, and is expected to 


forerun several of importance. The Bill is an application for 


powers by the Cardiff gm a yr to confirm an sgreement with aa 


the Marquis of Bate, in relation to the purchase of Cathay Park. 
This will enable them to extend bridges, alter roads, select sites 
for various important public buildings, and carry out extensive 
schemes of tramways. 

This week Dr. Wray, of the United States Department of Agri- 
culture, inspected the Cardiff a. in company with Mr. Harman, 
of the Bate Docks, with a view of discove! the facilities for a 
complete import traffic with Galveston, Atthe cloee, Dr. Wray ex- 

res-ed himself as strongly impressed with the advantages offered 
= Cardiff, and upon his return will submit his views, in full ex- 
pectation that the opinions circulated amongst the leading agri- 
culturists will lead to business, and the providing of a cross-sea 
passage by private enterprise. 

Swansea port recorded a brisk condition last week, and showed 
an excess of trade over the corresponding period of last year of 
10,000 tons. One notable feature was that though there was no 
shipment to the United States, the exceptional export of tin- 

lates to Russia, by heavy shipments, reduced the stocks at the 
Hock side 23,000 boxes. This proves the wisdom of tin-plate manu- 
facturers in accepting the proof of;America being self-supplying, 
and even invading our markets for their * agg Hoge as in the case 
of Italy, and looking out for fresh fields, Last week’s consign- 
ments were made to Odessa and Batoum, France and Sweden, 
Germany and Italy. This week steamers are expected in from 
Awerica, Batoum, Hamburg, and Revel. Newport sent cff a good 


aversge ton of coal this week over sea and coastwise, though 
complaints of lax tonnage were rife. Swansea coal trade mode- 
rately 


At Dowlais, Cyfarthfa, Ebbw Vale, and Blaenavon, I am pleased 
on being able to report a fairly good condition of trade in iron and 
steel. At Dowlais the event of last week was starting the “Bi 
Mill,” after a stoppage of several years. This mill is to be devo 

to tin bar, Experiments are being carried on at these works 
which are rumoured to be an attempt at “‘amalgamating the 
Bessemer and Siemens processes.” This I shall note more fully 
if carried out, All departments have been busy. 4 

At Llanelly the continued stoppage of three large tin works is 
having an injurious effect on the district, but romours are circu- 
lating that an ment is not far off. Tue loss entailed by 
the stoppage is £3000 weekly in wages. 

At Briton Ferry, the Villiers, Vernon, Baglan Bay, and Gwalia 
tin-plate works are still idle. Two mills at the Beaufort and two 
at Cwmburla are also ‘‘ on % 

I am informed that p ts at the Beanfort are , and that 
a thorough overhauling of the eee now taking place, is a 
preliminary towards restarting all the mills at an early date. 

One good feature in the tin-plate district is an increased brisk- 
ness in the fiaishing department. Last week there was an 
increase of a dozan ‘‘setts,” and this week there has been an 





addition, showing that in white plate there is at last a turn for the | P 


better. 

Swansea shipments of plates last week were 58,407 boxes; 
receipts from works, 34,921 boxes ; present stock, 86,030 boxes, 

A light railway to Penarth from Cardiff is under discussion. 

The Sliding Scale, modified with a clause for control of output, 
is the text now being discussed by the colliers, One important 
meeting, presided over by Mabon, was held this week, and some 
temperate addresses given, advising colliers generally to be active 
in arranging a scheme. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALTHOUGH the demand in some branches of the iron industry is 
undeniably rather low, the majority of iron-producing establish- 
ments have been kept in regular employment, and though prices 
show a tendency to go downward where heavy orders are con- 
cerned, the tone in general may be regarded as pretty firm. 

On the Silesian iron market a very lively inquiry has been 
experienced for pig iron. Numerous orders for forward delivery 
have been booked upon the week, prices being, as a rule, rather 
higher than before. The malleable iron business remains com- 

tively quiet, but a fair steadiness may generally be noticed, 

e condition of the plate and sheet trade has been somewhat 
improving lately, although there is still but little inclination to 
purchase largely, and the reserve on the part of consumers is 
strongly influencing the position of prices. At the foundries and 
tube mills the number of contracts has increased. 

Activity has been well maintained on the Rhenish-Westphalian 
iron market during this week and the last. Pig iron is getting 
into better demand. The rolling mills are likewise well engaged, 
powets for farther employment being favourable. Heavy plates 
sell briskly, as a rule; sheete, however, remain neglected and dull. 
The bar mills have received a fair amount of fresh work lately, and 
this has not been without a somewhat stiffening influence on 
quotations. For the last two months an like firmness was 
unknown in the bar trade, and the present slight tendency towards 
a certain steadiness is doubly welcome. _ 

Daring October of present year production of coal and coke in 
the Saar district was 562,510 tons, against 559,640 tons for the same 
period the year before ; in Silesia, 1,304,630 tons were produced, 
against 1,247,760 tons; in the Rubr district, 3,388,870 tons, 
against 3,418,850 tons, and in the three districts together 
5,255,810 tons, against 5,225,750 tons, increase being 2870 tons for 
the Saar district and 56,870 tons for Silesia, while for the Rubr 
district a decrease of 29,680 tons is perceptible. Total output of 
coal during the first ten months of present year was, for the Saar 
istrict, 5,248,280 tons, against 4,927,610 tons; for Silesia, 
11,791,440 tons, against 11,447,840 tons; for the Ruhr district, 
33,554,300 tons, against 31,441,300 tons, and for the three districts 
together, 50,593,920 tons, against 47,816,750 tons for the same 

riod in the previous year. 

Coke is in vigorous demand; output in October was nearly 
10,000 t. higher than in September of present year. Compared to 

— in October last year, 23,000 t. more have been pro- 
uced. 

In France the business in pig iron is reported to be quiet, but 
— firm. In malleable iron a fair inquiry has been experi- 
enced upon the week, bars being a animated, while girders 
are in moderate call, In Paris 165f. p.t. is quoted for bars, and 
175f. p.t. for girders, 

ing the —— iron market satisfactory accounts are, on 
the whole, given, at least so far as demand is concerned. Prices 
are complained of as being too low ; comparing the present quota- 
tions with those in the inning of October, a downward move- 
ment is noticeable, 5 ae in the prices for export orders, 
Plates, in which English competition is particularly keen and suc- 
cessfal, have been decreasing 2 50f. p.t., list quotations at date 


“being for No, 2, 140f.; for No. 3, 150£. p.t. for export. Prices for 


home deliveries are 150f. p.t. for No, 2, and 160f. p.t. for No, 3 








Daring the first nine months of present year German im 
export in iron, ore, metals, and coal were as under:— pes 


Import. Export. 
1897. 1896. 1897, - 1896, 
1 100 kilos. 
Iron ore.. «. 24,754,548 20,670,674 .. 24,487,844 .. 19,088,207 
Leadore .. 689.185 . 463,254 .. 18,480 . 19,873 
Copper ore .. 21,171 209,577 172,688 . 228,111 
eore .. .. 142,077 52,778 7 .. 2,915 
Gold and platin ore 6,881 .. 8,226 196 .. 196 
Silverore .. .. 54,994 28,756 3 vs 5 
Cobalt and nickel 
ON we ue os 75,890 12,739 813 .. 1,021 
Manganese ore . 685,194 9 72,577 .. 86,748 
Zinc ore.. 171,686 148,548 285,565 278,221 
ites 2,722,649 2,821,605 110,817 .. 116,994 
Arsenic ore 6,448 8,961 802 1,874 
Other ores 10, 11,575 827 516 
Scrap iron 519,197 240,421 240,855 423,515 
Pigiron.. .. .. 2,998,348 .. 1,958,750 600,628 1,115,118 
Ingots, blooms .. 6,457 7,042 . 286,816 872,434 
oe oe 9,827 .. 1,288 .. 1,282,997 .. 1,869,498 
. fish-plates.. 8,605 .. 2,105 .. 1,046,705 1,808,804 
ron “pa pee 958 4. 167,265 .. 1,774,885 1,984,453 
Plates and sheets 58,178 47,064 .. 992,7: ++ 1,075,497 
Tin sheets .. .. 1,323 79,162 .. 2004 .. 1,1 
Iron wire 40,006 .. 49,192 .. 1,410,571 .. 1,553,924 
Hardware 845,872 251,298 .. 2454,841 .. 2.208.955 
Machines | 555,620 441,429 .. 1,247,106 .. 1,182,298 
pper and copper 
articles... 570,205 469,351 348,454 .. 349,081 
Lead and lead 
cles .. .. 240,267 257,471 276,718 .. 290,065 
Zinc and zine 
articles .. .. 159,499 126,929 522,748 .. 584,522 
Tin and tin articles 91,512 10',716 .. 16,487 .. 15,421 
Antimony .. .. 12,227 9,149 .. 878 .. 440 
Nickel .. .. 9,748 .. 5,285 .. 906 .. 1,160 
Quicksilver .. 4,575 4,164 8638 .. 485 
Aluminium 


oe ee T os 782 «(t 1 045 
Pit coal.. .. .. 48,626,454 .. 40,485,330 .. 87,582,197 .. 83,412,477 
Brown coal .. .. 58,615,890 .. 56,590,229 .. 130,467 .. 107,562 
Oa 194,207 .. 2 «+ 15,988,198 .. 16,487,614 
Artificial coal .. 607,793 .. 1,655,112 .. 1,450,298 

German export in guns is reported to have very favourably 
developed du the Jast years. In 1893 value of export in guns 
from Hamburg amounted to M. 1,188,350 ; in 1894, M. 1,948,310; 
in 1895, M. 8,843,570, and in 1895, M. 12,675,880. During the last 
year Argentina was the chief consumer, purchasing guns to the 
value of 6} million marks; Braz'l comes next with 3{ million 
marks, and Chili with 44 million marks. Value of export in 
German guns to China, on the other hand, was only M. 611,050 
for 1896, while in 1895 it amounted to 6¢ million marks. The guns 
sent to Cuba in 1896 were worth M. 200,000; to St. Domingo, 
M. 40,520; to German South-West Africa, M. 4260; to German 
West Africa, M. 9000 ; to other parts of West Africa, M. 15 500; 
to German East Africa, M. 4060, and to the United States, M. 240. 
There have also been guns exported to Spaio, worth M. 260,000, 
and to Great Britain, worth M. 4400, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 10th, 


ALL commercial features are favourable. Money is in abundant 
meni. There is a heavy grain and cotton movement. Gold 
holdings by the Government are increasing every day, and the 
banks have more funds than they can use. The iron trade is 
taking a nap preparatory to its December activity. Manufacturers 
are wisely not crowding stocks or soliciting orders for 1898. The im- 
ression is that the that has been made will be held, and that 
iron and stcel quotations will remain firm throughout 1898, There 
are no visible complications in the distance. Steel workers’ wages 
will be adjusted next month, and there will be notrouble. Produc- 
tion will not be unnecessarily forced in pig iron ; and as for finished 
products, mills restrict to meet actual demand. The general 
situation is sound. Ifany complaint were indulged in, it would be 
that the expected expansion of demand comes slower than we 
counted. Plates and shapes are in good request. This week an 
order for ten thousand tons was placed at Philadelphia. Lake 
and ocean shipbuilding requirements promise to multiply that 
quantity several times before next May. Buyers in all lines of iron 
and steel prefer to pay a trifle more when they need material than 
a trifis less before they need it, taking the riek of fluctuation the 
wrong way, The dull season is at hand in outside construction, 
but usually the heaviest orders of the year are placed during the 
winter, often in January. Coke isstrong and demand is increasing. 
Ore is not dealt in. Southern pig iron fornaces are sold well 
ahead. Advices from the Pitts! h region stow strength and 
activity. The present quiet condition has a retarding influence 
on many buyers who need material, but who will purchase only 
retail lots until they can see more clearly, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal still continues quiet, owing to want of tonnage ; 
prices firm. House coal trade well off for orders, but shipments 
are rather slack, wan vessels, Tin-plates remain quiet. Steel 
and iron works well off for orders, 

: Best steam, 9s.; seconds, 8s. 94.; house coal, best, 11s.; 
dock scree , 5s. 6d. to 5s. 9d.; colliery emall, 5s.; smith’s coal, 
6s, 6d. Patent fuel, 10s. Pig iron: Scotch warrants, 45s, 644.; 
hematite warrants, 48s. 4}d., f.0.b. Camberland ; Middlesbrough, 
No, 3, 41s. 5d. prompt ; Middles' h hematite, 493. 1d. Steel: 
Rails, heavy eections, £4 5s. to £4 7s, 6d.; light ditto, £5 53. to 
£5 7s. 6d. f.0.b.; Bessemer steel tin-plate bars, £4 2s. 61.; Siemens 
steel tin-plate bars, £4 2s, 6d.; all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 93. 94.; Siemens, coke finish, 
10s. Pitwood, 16s. 3d. to 163, 6d. London Exchange Telegram : 
Copper, £43 3s. 9d.; Straits tin, £62 17s, 6d. Freights: Very 
firm, especially Mediterranean, Bay Ports, and coasting. 








CATALOGUES. 


O. Berend and Co,, London,—Illustrated trade pete list of 
switches, cut-outs, resistances, and other details for electric power 
installation. 

Elliott Brothers, London.—Illustrated catalogue and price list 
of electrical, optical, nee and mathematical apparatus. 
The engravings are excellent, the paper of high quality, and the 
letterpress is printed in sensible sizes of p 

Spencer and Co., Limited, Melksham, Wilts.—This is a nicely- 
illustrated pamphlet devoted to the mechanical handling of grain, 
seed, and other materials, with ial reference to the elevators 
and conveyors and motive power plant made at Melksham. 

Richard Simon, Nottingham.— New automatic sack-filling, 


weighing, and re ring machines, 
Fichard Rankin, Liverpool.—Patent friction clutch and shaft- 
coupling and other specialities. 








Tue development of electric railways in the United 
States during the past ten years has been roy ae In 1887 
there were only 86 miles of electric railway in the co , now 
there are over 14,000 miles. In that time the number of electric- 
ally-operated cars has grown from 172 to over 37,000. 
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THE PATENT JOURNAL. 
Condensed. from “The Hecotvased Official Journal of 


Application for Letters Patent. 


When tions have been “ communicated ” the 
"spame and address of the communicating party are 


8rd November, 1897. 


25,481. DouBLING Corion, J. H. Walmsley and E. 
‘allen, Manchester. 

25,482. Leap Pencits, A. G. Thornton, Manchester. 

95,483. ATTACHING Pepa Srups to Crank Arms, W. 
J. Hamilton, Co. Armagh. 

25,484. CURTAIN ATTACHMENT for Rops, J. Adair, 
Bristol. 


5 HANICAL Feepers, W. H. Hoyle, Bolton. 
ry ‘on ae Staves for  Ciane, A. Dunbar, Liver- 


1. 
os'us7. Comes Jute, H. Shield and J. Anderson, 


Live 
> chan KE. K. Mason, Birmingham. 
25,488. GEA 5 os, Bir- 


95,489. Corp Atracument for Buinps, J. 
min; gham. 
25,490. BorrLina of Liquips, W. H, Courtenay. 
25.491. JomnTs for FRAMEWORK, W. Mills, Newcastle- 


ne lornian Rotiers, P Ashworth, Manchester. 
95,498. COMPLIMENTARY Carbs, G. J. Moulton, Man- 


hester. 
95.404. Rarsina and Lowerine Hoops, J. Carr, Brad- 


fo 

25, 495. Car for Curtprex, J. Carr, Bradford. 

25,496. Lae. Hanpues for Baas, T. Catton and R. 

25,497. oro Pickixa Anus, J. Heaton, Bradford. 

25, ~ ag re for VeLocirepes, W. J'A. Hughes and 

M. Liddle, Liverpool. 

25, ‘op. Catorivic ConcENTRATOR, J. M. Cameron and 
. N. Furber, London. 

25; 500. _PUNCTURELESS Pweumatic Ting, R. G. Randall, 
ndon 


25,501. Ontanaxa Propvucts, &c., T. F. Haldane, 
— 

25, PREPARING Biocks for Printina, J. A. Ness, 
la 
7 T. Young, Birmingham. 

36504, Fasteners for Winpows, &c., W. Peel, 
London. 


25,505. Soar Toscana, H. and H. Harris, Sons, and Co., 
Ltd., Birmingham. 

25,506. Cutrers, T. Morris, Birmingham. 

25,507. APPARATUS for Treatina Dow Nn, F. A. Schouten, 


London. 

25,508. AppaRaTUS for Dryinc Down, F. A. Schouten, 
London. 

25,509. ae Prorecror and Brace, M. Loney, 
Lon 

25,510. Gas Licutine Appiiances, J. E. C. Lord and J. 


Tonge Manchester. 
Cramp, J. L. Wiles, London. 


25,511. 

25, 512. Dressauarps for Bicycies, A. Newgas, 
London. 

—_ PuotocraPHic Apparatus, R. Kriigener, 


don. 
25,514. Suox, W. Marchant, London. 
25,515. So aaa WaTeR-HEaTERS, T. E. Barralet, 
Lon: 
—, ArracHine Tires, J. Lones and E. Holden, 


London. 
25,517. Bripor Cenrres for Larnes, F. W. Allan, 
iw. 

Sarps and Boats, J. D. vont Redhill, 


25,519. G.norncoes, J. Hargreaves, Lo 
25,520. Brakes, W. H. Tomkies ed W's. Webb, 


mdon. 
25,521. __—_— Goops for Satz, D. J. Jarvis, 
Lond 


on. 
25,522. Toys, L. Biddle, London. 
25,528. Driving Gear, J. W. and W. W. Brereton, 


London. 
—, Drivinc Gear, T. J. Ryland and E. Bird, 


London. 

25,525. Lace Hoxiper, A. Verlander, Teddington, 
Middlesex. 

25,526. CoronoorapHic Appartvs, F. J, Jervis-Smith, 


xford. 
25,527. Jornts for Cyctz Frames, J. R. Trigwell, 
London. 


25,528. Barrery VaLve Apparatus, W. H. Akester, 


25,518. 
jurTe’ 


London. 
25, aa Wasnern Manvuractorg, W. H. Tildesley, Bir- 
25, 330 E. Radziszewski, 
London. 


25,581. Lamps, W. H. Forshaw, London. 

25,582. Vatves, W. Hornsby, W. Roberts, and C. James, 
ait ., London. 
5,588. Turpives, W. Hornsby, W. Roberts, and C. 
ame jun., London. 

EANs for HANGING Sxirts, C. Fulcher, 


Stzam GENERATORS, 


25,585. “Rasoviwe Screw Sroppers, 8. F. Lyle, 
London. 

25,586. WasHers for Srop Vatves, J. Watkinson, 
af Hc 

yee LECTRICAL DentaL Lamp, A. M. Stansfield, 

vi 

—— eaten Water Apparatus, A. Grounds, 

25, pong EARING APPAREL TREEs, F. Grafton-Wignall, 

25,540. TARLES, G. Cummings, London. 

25,541. ee Macuines, R. W. Uhlig, 


mn 
25,542. Duneceme TextiLe Mareriars, W. Shedlock, 
25,548. SELVAGE Motions of Looms, J. Sunderland, 

on. 
_- Cyctz CompinaTion Basket, B. Marcus, 


25,545. Marascms of Linoryre gem ah Linot; 
Com: y, Limited, M. Barr, and ieen, 
London. 

25,546. SounD-RECEIVING INsTRUMENTS, L. E. Thorne, 


mdon. 
25,547. Fastentna Devices for Tires, H. G. Sweeney, 

Lon on. 
Stop Vatves, J. and J. Hopkinson and Co., 


25,548, 
Ltd., London. 


25,540. Bewis, G. P. McDonnell and W. McC. Steele, 

on. 

25,550. PuotocRaPHic Bosses, D. Clerk.—(A. and J. 
Pipon, France 

25, ss a Macutyes, D. Clerk.—(Z. J. Dufour, 

25, = Venpina Macuines, A. H. Grant and W. H. 


Zz S.A. 
25,553. CoIN-FREED RaTus, L. Coen, London, 
25, od. LUBRICATING Aveanares, G. Huber and §. 


London. 
4th November, 1897. 
25,555. Curtina Macuine, H. Viles, Much Hadham, 


erts, 
—_ Trre, A. J. Buckingham and R, Stone, Chipping 
08, 
25,557. Boxes, A. Dalton and F. W. Morris, Bir- 
mingham. 


25,558. Knoss, W. H. Aston, Birmingham. 

25,559. ADJUSTABLE HANDLE-BAR, G. D. Treece, 
Harrow-on-the-Hill. 

25,560. Casements, R. L. Williams, Chester. 

25, 561. TRANSMITTING Force, C. Merington, Penge. 

25, 562. EnveLopzs, A. Stevenson, Chester. 

25,568. ADJUSTABLE CorD REEL, ’W. H. Sturge, Bir- 


25,564. YARN-DYEING Macutngery, W. H. Tho: 
; ’ rpe, 


565. Automatic Winpow Fasrener, J. Hill, South 


* folio 

25,566 . VELOCIPEDES, F. Westwood, Birmingham. 

25, 567. Toys, A. Pickup, Manchester. 

25,568. Toys, W. Pickup, Manchester. 

25, 569. Cork-screws, J. Schasch] and H. Hinterberger, 
Manchester. 

25,570. Poriryine F.iurps, J. Schaschl] and H. Hinter- 
berger, Manchester, 

25,571. Boat Proputsion, J. K. M. Hessler, Newcastle- 


eT. Curtains, W. Brecknell, Newcastle- 


on- e. 

25,578. Brakes, W. Thwaites, Bristol. 
25,574. Brakes, A. Clark, Glasgow. 

25,575. Saint Srop PROTECTOR, F.. A. Fox, Liverpool. 
25,576. BackBanns, J. E 4 
25,577. Bepstzap, D. Howarth, Blackpool. 

25, (o78. ler ‘Mues, J. Wain, jun., and B. Wain, 

anch 
—— Drerivinec Gear for OCycies, J. T. Roberts, 


asgow 
25,580. 
Glasgow. 
25,581. Liautine Recutator for Motors, H. Crouan, 





Wrspow SasH Fasreyixos, R. J. Gibeon, 


25,582, Execraic Liouter for Morors, H, Crovan, 
25,588. UMBRFLLA Opentno, C. Worring and A, Korten- 
bach, Brussels. 
25,584. Cocxs for SkLF-IGwiTInc Borners, M. Duisberg, 
erlin. 
25, Sl pce InstRUMENT Apparatus, A. Gruenert, 


25,586. Betis, O. A. H. Ktihrt, Ber! 
25,587. Meratuic and Composite _.. P. 8. Brown, 
jasgow. 
25,588. Sanp - stREwING Apparatus, H. Bolten, 
gow. 
25,589. SrRAIcHT-BAR KwiTTING Macuinzs, W. G. Heys. 
—{la Société Vve Perrault Greaud et Compagnie, 


France.) 

25,590. Corournina Martrers, W. E. Heys.—(A. Lieb- 
mann, Germany ) 

ag Destroyinc Growma Weeps, P. Watt, 


25,592. Vatises, J. Inglis, Dundee. 

25,593. Boiters, W. Cadman, Sheffield, 

25,594. Hiah Voiracr Ceitina Rosg, J. E. Bunce, 
Halifax. 

25,595. Castors, E. Parrock, Birmingham. 

25,596. Toy, J. ps, Birmingham. 

25,597. Fotping CakpsoaRD Boxes, H. J. Mensell, 
London. 

25,598. Bugacnine Corton Faprics, H. J. and H. W. 
McBride, and F. Duffin, Belfast. 

25,599. Merers, Chamberlain and Hookham, Ltd., and 
8. H. Holden, London. 

25,600. Heap-surportine Appiiance, T. P. Salt, Bir- 
mingham. 

25,601. Winpow Sprina Catcues, &., C. Kirby, 
Leeds. 


25,602. "FEE-wATER Heaters, C. A. Allison.—(The 
International Feed- Water Heater Company, United 


-_~ 
25,603. Bicycte Gearina, J. A. Caldwell, Vancouver, 
Canada. 


25,604. Brakes, R. Lingard, M: 
25) 605. JomnTLEss METAL Trees, F ry W. , ar Bir- 


25,606. SIGNALLING Apparatus, C. Junge.—(@. Henning, 
Germany.) 
—. Arracuments for Gas Lamps, J. H. Hodson, 


on. 

25,608. Furnaces, J. Reed, London. 

25,609. Exve.orgs, A. A. Storey, London. 

25,610. Boors, M. Sanders, 

25,611. FILTERING Apparatvus, D. Black, Shettleston. 

25,612. Huss for Wueeis, F. W. and @. King, 
London. 

25,618. Baskets, T. Brogan, London. 

25,614. INCREASING FLAVOUR of Tra, 8. Travado, 
London. 

25,615. Borries, F. Norta, London, 

—_ Orpwance, &c, A. Reichwald—(F. Krupp, 
erman 


y-) 

a Goup Murino, T. F. F. Weeks and R. Scrafton, 

Hoop, T. F. F. Weeks and R. Scrafton, 
London. 

25,619. InpIA- RUBBER Manuracturg, J. P. Jones, 
London. 

25,620. + -eaneaenaaene Borters, H. W. J. Wikinson, 
25,621. "Means for Fastentnc Boxes, A. Davies, 
London. 

25,622. Cyvcte Gear Arsustment, H. L. Kendrick, 
West Bromwich. 

> Fire-LicuTers and Furi, F. J. J. Bagley, 

mdo 


25,624. Hats, C. J. Ross, London. 
25,625. TAKING PuoTOORAPHs, E. F. Moy and G. H. 


Harrison, 


25,096, SrRAwnoaRD Lryino Macutine, C. W. Hobbs, 
25, om + saeco, of Peat for Fuser, W. R. Bell, 


25, €28., Cars, J. the eitivtio Cyek er 

25,629. Brakes, e cle Com: ani 
y. Herrison, London,” ee 

25,680. Snare, J. Bcott, London. 

254 631. ag pees Madame Vve. Roels, née H. Verong- 


don. 
25,618. 


25, 632. GrxznaTixe FORMALDEHYDE Gas, R. E. Perraga, 
25,688. BusrENDIa WALKING-sTICKs, L. E. Mannings, 


London. 


— > Evaporatine Gases and Liquins, E. Theisen, 


25,635. Pumps, C. C. Lo dge, London. 


25,686. Spanner, H. 8. and and A. N. Townley, 
Bexley Heath, Kent. 
ag PLaTE *CasTiNG th J. A. Mays, 
mndo' 


25,688. 7 Gvuarps, C. Parish, London. 
25,689. Heatine Apparatus, J. W. Gasbende. —(H. A, 
Budden, Canada.) 
25,640. Fexpine Cray, A. E. Nicholl, London. 
25, \641. VeLocirepg, A. Hubbard, London. 
25, (642, Finan PROJECTILES, 7. and H. Andrews, 
oolw 
25, = Reramsina Lapres’ Hats, A. Stockinger, 
mdon. 
25 foe Furnaces, W. L. Teter and A. J. Paris, jun., 
mdon. 
25,645. Guns for Sportina Purposes, M. G. Maturié, 
London. 
i Etectric Grow - Lamp Buiss, F. W. Dunlap, 
mdon. 
25,647. Gropes for Exxzctric Lamps, F. W. Dunlap, 


London 


25, ~~ CaRBonic AcID Gas, A. J. Bale.—(C. Guatiari, 
25,649. m Cramp, W. Reece and C. L. Davies, 
London. 


25, Spent ArmarturREs for ELecrric Dynamos, J. 8. Lewis, 
mdon. 

mat. Hotrow Russer Tires, W. H. Humphreys, 
vi 


1cKs, C. Berthold, Liverpool. 
stood IncANDESCENT ELxcTric Lamps, 8. Biheller, 
ndon, 
5,654. Fitterinc Apparatus, The Reeves Patent 
ao tors Company, Ltd., and W. Reev 
25,655. Maxine Opservations, A. J, Boult.—(J. 
Wertheimer, France.) 
25, rth Buitpine Bricks, C, K. Marks and F, Barnes, 
mn 
—= ;Pomrmarrone with ArtiriciaL Licut, P. Boyer, 
25 oO epee for Lastinc Boors, A. E. Stirckler, 


25,652. 





25,659. ExectricaL Vacuum Tupes, F. H. Glew. 
ndon. 
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25,660. Spivpiz and Toses for Srixninc, H. Parker, 


25,661. The Bewnam Process, ©. EB. Benham, Ool- 
25,662. Moowrmxa of Gyratine Cars, W. J. Waldron, 
i Eee for Piston - rops, R. Hargreaves, 
25,664. Seats of Lavatory Basins, A. Alderson, Hali- 
25,608. Preservine Beer, T. B. Thompson, Newcastle- 
25,66 Systems for Currinc Dresses, E. Buik, Dun- 


25.667. Enveopes, A. A. Storey, Lo 
25,668. Drivina of Moror Tiras i H. Morris, 


n. 
25,669. Prorectors for Boor Sores, F. W. Farr, 
25. ah Taxwrwo, W. E. Walker and J. Longshaw, 
anch 

ap Guiove and Leooixc Fasteners, J. Potts, 

25,672. , ae and Dovine Tastes, G. H. Edwards, 
Birmingham. 

25,673. Varves for Pweumatic Tires, A. Black, Glas- 
gow. 

25,674. Utitisation of Wastes Gaszs, 8. T. White, 
Bristol. 

25,675. ATTACHING PHoTocRAFHIC Lenses, E. G. Camp, 

25,676. Hanpies for Gorr Ciuns, H. Blackwell, 
London. 

25,677. Derra - ispicatinc Apparatus, 8. Munt, 
London. 

25,678. Cowwectinc Articies, A. Hiorns, jun., and 
W. H. Edwa: ds, Birmin; 

25,679. PRintine ‘CaLIcoxs, J. W. Statter, J. Y. Shor- 
rock, and J, C. Scatter, Manchester. 

25,680. Coatinc Surnraces, F. Mason and C. H. Shack- 
lock, Wolverhampton. 

25,681. Lockixa Carriace Doors, H. Balfe, Man- 
chester. 

~— Preventina Liquor Waste, J. H. Kettel, 

an r. 

25,688. Basp for a. J. H. Whitehead and J. 

Graham, @ 


25,684. Lockets, z EB Katz, Glasgow. 
25, 685. Hot.ow Buiipine Biocks, A. Ktipper, Aix-la- 


25,686. PowER Hamers, T. Lees, R. Lees, and W. 
Lees, jun., Manchester. 
‘ie. Macuinery for Winpine Tapez, R. Abell, 
r 
25,688. Bert Daivine Gear, J. G. A. Kitchen, 
Manchester. 
25,689. Crate for Pac kine EarTHenwakre, G. J. Perry, 
London. 
— Brakes, T. 8. Smith and J. Bode, Birming- 
25,691. Drivina Gear, W. J. Stephenson-Peach, Bir- 
mipngham. 
25,692. Packacs Corner Cap, J. J. Cook, Stockton-on- 
25,698. Pacxtnc, T. Wilson and R. Hancock, New- 
castle-on-Tyne. 
yo Sxutzoonxr or Gasogzne, T. D. Harries, 
25,695. yo Cuuren, R. Bridge and G. L. Scott, 
Manchester. 
25,696. Mincixe 5 ene . Archenhold, A. Bdhm, and 
< Archenhold, M: 
. Fasteners for GLoves, C. A. Pfenning, Man- 
25,698. Russer SHoxs for Horses, D. B. Stephens, 
London, 
= Trres for Bicycies, J. T. Kettle, Chorley, 
cs. 
25,700. TyPx J. J. Carter, Clonsk Co. 
nee WRITER, : eagh, 
25,701. A New Envecore or Paper Bag, C. Lax, 
25,702. Srmanvers for Lavatory Basrws &c., 0, Lax, 
bag ELECTRIC Batrery, W. W. Hanscom and A. 
Manchester. 
snot Trunk Tits, J. Mills and J. Eveson, Lye, 
oun Stourbridge. 
25,705. Curntars Soprort, A. H. Weston and J. G. 
Webb, London. 
5,706. (Ove Tires, J. P. Bayley.—(A. K. Leitch, 
eg eens Foprxa SAMPLE Casrs, C. H. Mersereau, 
25,708. Trunx, C. H. Mersereau, London. 
25,700. VEwriLAaToR, 8. C. Shewell and W. R. Clark, 
on. 
24,710. PuotograPHic SxHvuirers, W. Stanbury, 
London. 
25,711. Lips of Cooxine Urensiits, G. W. Nicholson, 


n. 
25,712. Toys, H. E. Hughes, London. 
25,718. CLosep Conpvuit Systems, A. B. Loach, Bir- 


ming! 
= Grinpine Macuinss, J. Sleeman and 8. White, 


on. 
25,715. Pencr, SHarpener, T. Harris, London. 
25,716. Fire Escarz, W. B. Wilson, Kingston-on- 


95,717. Bravo Moror, P. A. Tarbox, Kingston-on- 
25,718. Hanp Guarp, N. Sylvestre and J. P. Gendron, 
25,719" Rai. Jomrs, J. H. Fowler, Kingston-on- 
— — Apparatus, J. D. White, Redhill, 


25,721. Groce Hop pard, Lon 
25,732. Bicvcuxs and CLES, J. L. ag 


25,728. ALTERNATING CURRENT Meters, G. A. Scheeffer, 
London. 


25,724. Hixcr Jonrrs, T. 8. Usher, London. 
25,725. a mer Maxine Macuines, H. E. Barlow, 


— Posrat, Orpers, J. F. Hoyne and J. Teevan, 
on. 
25,727. Laruxs, 8. 8. Bromhead.—(Heinemann Bros., 
Germany. 
25.728. Weavinc Looms, 8. M. Southwell and T. W. 
Head, London. 
— Guiove Fasrenine, E. W. Lancaster, Moseley, 
ores, 
25,780. Cans, A. M. bon mang J. G. Heywood, J. K. Crow, 
and ©. Gordon, London. , 
25,781. RIBBON, wi E. Skelton, J. V. 
Brown, and J. W. McDougall, London, 
25,782. Cycte Driving Mecuanism, J. H. Howe, 
ion. 
= Rotter Toor VaRIaBLE Gear, T. Foster, 
= Movutpine Bricks and Tires, E. 8. Clark, 
25,785. Sream Generator Tunes, C.S Dean 
and O. O. Rano, Liverpool. 
25,786. APrLYNo vine Wrarrers to Tins, H. W. V. Wilson, 
25,787. Scornine or Groovine CaRDBOARD, A. Andersen, 
Liverpool. 
25,788. CycLe Pumps, W. Hall and P. Leonard, Liver- 
39, Szwinc Macuines, K. F. Gegauf, Liv: 1. 
To. Smoornine Irons, C. L. Seal > ae 
O’Brien, Mani 
a ATTACHMENT for SEWIXG Macurnss, J. 
d and Co., Ltd., and W. Brown, Man- 


chester. 
25,742. Cycre Waeet Atracument, P. E. Dowson, 
Manchester 


7 SADDLE ATTACHMENT Bars for Croxzs, W. H. 
25,744. ALTERNATE CURRENT INDUCTION Morors, The 


Braithwaite and Ez... 





— > Thomson-Houston Company, Ltd., and H. 


25.745. REACTANCE Led, and British Thomson-Hous- 
ton Company, Ltd. H. M. a London. 

25,746. Screw Nuts for Spurr Purtzy Bosses, M. W. 
Smith, London. 


ae Moror Cars, R. Harrison, London. 
48. Woven or Knirrep Hostery, C. and F. Tighe, 


25,749. Increprents for IncrEeasinc the LicuTine 
Properties of Gas and O11 Frames, H. Wiackler.— 
(FPreudenthal, Germany. 

25,750. Gas Propucine TERIALS, J. Zimmermann, 
London. 


25,751. Borrizs, F. J. Cullum, London. 
25,752. Ostarnina Dexrrin from Srarca, A. Classen, 


London. 
25,758. Optanyine Directty trom Srarcy a SoLuBLe 
———. of FoBMALDEHYDE and Dexrrin, A. Clas- 


25. 754. Warer Tanks, F. Reuleaux, London. 

25,755. Avromatic ELEctRic Rarway 8 Sicwat Device, 
B. G. Sabat, J. Droh irecki, and A. ger, 
London. 


25,756. Makino CoLourine Matrers, O. Imray.—(The 












Fabriques de Produits Chimiques de Thann et Mul- -- 


house, Alsace ) 

25.757. Execrropes for Szconpary Barrerre, O. 
Imray.—{La Société Anonyme pour le Travail Rlectrique 
des Metaux, France.) 

25,758. Hat Learners or Sweat Banps, T. W. Muy, 


25,759. Bitt Fixe, T. Everitt, London. 

25,760. ALarM Apparatus for Sarzs, G. Cummings, 

25,761. Connective Mecuanism, H. Hughes and G. J. 
Atkins, London. 

25.762. Arm VaLves and Seatines, A. E. Markwick, 
London. 

25,768. Ourgr Tires for Venicizs, A. E. Middleweek, 


on. 

25,764. Reszrvorrn Penno.pers, W. T. Shaw, London. 

25 765. Securine Bearines to Macuinery Frames, A. 
Soames, London. 

oe CiEeansina Composrrions, J. 8, Wallace, 


on. 
25,767. MecuanicaL Acoumo.ators for GrinpiInc 
za. bre Bon, London. 

25,768. Gvcue DRIviNG Gear, A. J. Boult.—{J. Riollot, 


25, 70. ye Liquips, A. J. Boult —{Desvignes 
de Malapert, France ) 
25,770. Treatment of Sprit Bars, M. H. C. Shann, 
London. 
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25,771. E.ectric Fire Atarm, J. Higgins, Claremorris, 
: 0. 

25,772. Coches Orrice Cuarr and Sroot, 8. Ball, 
W. Blackwell, and J. Mitchell, Stone, Staffordshire, 
aris Pistons, R. Robinson and F. Hall, Sheffield. 

= 774. CYCLE Supports, H. Stedall, Birmingham. 

25,775. Weicuine Macurng, A. Pengelly, Teignmouth. 

no Miturvery Stanps, E. H. Ledger, 

25,777. Potato Prrtinc Macuineg, H. E. D. Mabbott, 

anchester. 

25,778. Potaro Prrtinc Macuine, H. E. D. Mabbott, 

25,779. Maxine Cycie and VEHICLE Wueezs, 0. 8mith, 

25,780. FLusnine Apparatus for Urnmas, J. W. Witter, 


Peo Arm Pomp, W. Evans, Manchester. 
82. PuoToGRaPHic FILM Spoots, J. E. Thornton, 


cham, Cheshire. 
25,788. Buckugs for Tuas and Traces, D. F. R. Power, 


Birming! ham. 


25,784. Key for a Wire Spoxss of WHEELs, 
T. B. Hill and A. T. B Bi 
25,785. Brut, H. W. W Garter and E. M. Wright, 


= Sienatiinc by Cases, 8. G. Brown, Chelms- 
25,787. Dyz Propvucine, A. Bang.—(@. A. Dahl, Ger- 
ss7e0 Prevkane Tires, W. Maguire, Stoke-cn- 

y , =e Bars of Cycies, W. Davies, Birmirg- 


= Binpine | Books, A. E. Hart, Birmingham. 
. CrorHes Horsz, 8. Daker and F. Johnson, 


ye Tees, 
25,792. Pick Hanpie Fasteninos, R. G. Burley, Glas- 
gow. 
25, 798. Hampser, C. Delecroix, Brussels. 
25,794. Coupoy-cuTrsR for Bayxers, L, F. Davidts, 
25,795. BRAKE, A. Eroyaux, Brussels. 
25,796. Socxer Castors, Kelly, Ilkeston, Berby- 
25,797. Nots, J. W. M: Dublin. 


25,798. VEHICLE WHeEeEts, J. Allen, Brigg, Lincoln- 

25,799. ‘PwevMatic Brake for Cycizs, F. J. Hayslep, 

25,800. AceryLene Gas Lamp, J. W. Scarth and W. 
A. Thornton, Leeds. 

25,801. Aceryienz Gas, J. W. Scarth and W. A. 
Thornton, Leeds. 

25,802. — Sanitary Pires, J. E. Place, Man- 

25,808. Pxevua tic Trees and Ris, G. Roy, Man- 

25,804. Rapin Drie Macuives, ©. H. Clifton, 
Glasgow. 

25,805. OverHEAD Conpuctor, J.T. Wood and J. A. 
Bodie, Liv: 

25,806. ae IGNAL for Rartways, O. Hohnrodt, 

25, oe Crioatxo Device for Mera. VessEts, J. Fliegel, 

2508 yo Licuter, E. H. Woodman, Hemel 

25,800. CycLe STAND, W. Hayball, jun., and L. E. Ellis, 
London. 

— AUTOMATIC PORTABLE FIRE-EscaPes, J. H. Bryan 

ion. 

25,811. Sockets for E.ecrric Lamps, 8. H. Russell, 

25,812. CLzanrne Winpows, H. Braund and R. Payne, 
London. 

25,818. ADs ustmENT Device, A. Ross and H. B. Skinner 

om Pyevmatic Tire Riw, W. Bennett, St. Albans, 

25,815. oa Hos, B. Crowther and D. Roper, Bir- 

25,816. ossULArORS, D. Sinclair and W. Aitken, 

25, 17. VeLoctrEDe Carrier, R. and W. H. Johnson, 


25,818. Execrric Betts, J. Mackenzie, G Ww. 
25, 819. Tappine and Dritiine Macuinss, C. H. Clifton, 


Glasgow. 
25,820. Inkine Apparatus, W. H. Clegg and J. Jowett, 
821. EwEUMArio Trres for Bicycixs, G. Smith, 


on. 
25,822. CLorues Pre, R. Roberts, London. 
25,898. A New VEGETABLE Suicer, H. A. Saunders, 


py orga Suoss, I. Beckwith and J. Webster, 
on. 
25,825. Saatt Nam or Tack Maxine, H. 8. Nash, 
on. 
25,826. Pins for Hats and Bonners, J. B. Meeson, 
London. 
25,827. INDIA-RUBBER INK Erasers, R. E. Lanham, 
on. 
25,828. A New Tire for CycLe Wuexts, J. L. Hunter, 
on. 
25,829. Or. Lamp Liautine Devices, J. A. Whitb 
Liverpool. - 
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25,830. ELecrric BukcLaR Auarms, W. Menze, Liver- 
25,88. Drivine Gear for Bicyces, T. Walker, Liver- 


pool. 
25,882. Dynamos, C. F. Blundell, Liverpool. 
25,888. Carn for Sxcurtnc Bicycies, H. F. Loos, 


Liv verpool. 
25,884. Sreerrmne Lock, A. R. Macbeth and Milners’ 
Safety Cycle Company, Ltd , Liv: 
25, 85. D DeracHas._e CYcLe Tor CuIP, F.W. Allison, 
25, fae, Soneneais Trusses, A. Sohimannand H. Speets, 


25 La Banpaces for Use in Surcery, K. Gerson, 
25,888. ——_— Daivine Mecuanisq, D. 8. Christison, 
London. 
25,889. Poucnes for Houtpine Tosacco, H, T. Jessop, 
London. 
25 840. Macutnes for Mixtxsa Pastry, W. Gearren, 
ndon. 
— aa &c., J. W. Paton and H. Calvert, 


verpoo 
25.842. CLEANING Som, W. E. Gilbert and G. H. 
Blackburn, Manches‘ 
25,848. Sueets, D. C. Lloyd, Manchester. 
_ — Pepats to Cranks, J. Ashley, 
rm 
25,845. Currne Fisn, M. Freedman, London. 
25, *w ~ VELOCIPEDE. Suretp, J. N. A. Houblon, 
ny 
25,847. Suspenpinc Picture Frames, G. Y. Ashwell, 
Lendon. 
25,848. Brususs, T. G. Barlow, London. 
25,849. tone A. J. Boult.—(J. N. Rundle, United 
States. 
25,850. Heap Coverines, L. Hintze, London. 
25,851. Batt Bezarrnes for Cycues, &c., C. Junge. 
pe Borrusia Fahrvad-Werke, Richard Siebert, Ger- 


y) 
25, 02. Hovonns for Srarr Rops, G. E. Shepheard, 
Lo 
25, oe rene AceryLene Gas, C. J. Lundstriém, 
Lo 


25,854. Borers, 8. A. H. Noel, og 

25,855. Lamp, W. F. Dearlove, 

25,856. Gaweratine Gas, E. Hesketh and A. Marcet, 
London. 

25,857. Nippigs, A. A. Crozier, London. 

25,858. Braxe, P. H. Haddleton and A. J. House, 
London. 

25,859. Lupricators, R. Griffiths, London. 

25,860. Sucar CrysTaLuistnc Vessets, M. Sachs, 
London. 

25,861. Burupise Construction, D. H. Ferguson, 
London. 

25,862. Frre-proor Warnscotme, D. H. Ferguson, 


ndon. 

25,868. Bicycie Supports, T. Libby and W. A. Mather, 
ndon. 

25,964. Aptistic Musicat Propuction, G. Meysel, 


2. 

a for Bump Ro.tzers, G. Biehr, 
London. 

25 356. Gas Manuracture Apparatos, A, H. Pdppel, 
London. 

25,867. VaporisEer, E. T. Bousfield, London. 

se Atm Motors, E. Molas and E. Lamielle, 
Lon 

25, poe ig — CurrENt Apparatus, G. Miller, 

25.870. Acerytexe Gas Propuction, A. H. Barthez, 
London. 

25,871. WaTer-Proorinc LeaTusr, BH. H.. Lake.—(C. 
Dreher, Germany.) 
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25,872. I~puctTion Motors, F. M. Lewis, Brighton. 
—_. Casrvets and Piczon Hoes, W. Griffiths, Bir- 


ngham. 
25,874. Smoxe Consumer, W. Farrer and J. Rollett, 

Sheffield. 
— Cycitz Sappizs, F. F. Yeatman and W. Dono- 
25, i. STARTING Omwtpuses, &c., T. Child, Chelsfield, 


25,877. GLow Lamp, L. Gunn, London, 
25,878. Curtain Rops, 8S. Guiterman.—(H. M. Guiter- 
man, United States.) 

25,879. Lamp Sprine, J. and E. A ton, St. Helens. 

25,880. Game of Sxrit, C. J. C. ‘yne, Bradford. 

25 881. Lanrern Howpers for Cycuzs, W. Gulliver, 
London. 

25,882. Cyctz Brakes, G. Humphreys and C. St. J. 
Pepper, York. 

25,888. Measurine the Suppiy of Execrricrry, W. A. 

ice, London. 

25,884. Casn Toxen, J. A. Balmford, Huddersfield. 

25,885. Boxsrns, R., Taylor, J. W. Shaw, and E. Taylor, 
Huddersfield. 

25,836. Proviess CLorues Live, H. Rous, London. 

25,887. Cycizs, G. Picard, London. 

25,888. Waerts and Tires for Cvcrixs, J, M. Spink, 
London, 

25,889. Batrery Cet, F. C. Geary and J. H. Robot- 

tom, Burton-on-Trent. 
25,890. ELECTROLYTIC Cexts, G. and G. W. Bell, Liver- 


pool. 

25,891. Saucepan and Kerrie Lins, H. W. Ludlow, 
Birmingham. 

25,892, Steam Generators, J L. Gordon, Liverpool. 

25,893. Corsets, W. H. Brewerton, Bristol. 

25, 804. Liyxs and Srups for Corrs, &c., R. Hill, 

we 
25,895. Rorary Enoune, W. Coles, Pontypridd. 
25.896. ELecrricaL Switcnes, J. H. Tucker, Birming- 


25,897. Tor Cures, W. M. Walters and A. Macferson, 
Liverpool. 

25,898. PortaBte Spout for Ammonia Drums, E. Beck- 
ton, London. 

25,899. Ferrute Jorst for Wirep-on Tires, J. H. 
Wilson, Kirkaldy, 

25,900. Lirt Pou, T. W. Roberts, Rotherham. 

25,901. Pweumatic Trees, E. B. L. Morris, Hounslow, 
Middlesex. 

25,902. Tac-maktne Macuines, F. Waite and Waite and 
Saville, Bradford. 


25, Ye Coser for Freprnc Borties, J. Philip, 


asgow 
25,904. WHEELS, E. F. Baker, Brite. 
25,905. wg oe Taste, J. W. Sharpus and C. E. 


25 906. E_zctric Apvertisinec Lamps, F. J. Jones and 
J. F. Stevenson, Chester. 

25,907. Locxixe Devices, M. Newsome, Leeds. 

25,908. Jia for Drittine Cyciz Frames, A. Hatton, 
Birmingham. 

25, = Jia for Drituinc Cycie Cranks, A. Hatton, 

-~ 910. Sprinc Trees, T. R. Clifford, London. 
25,911. Pyevumatic Tires, A. 8. Bowley, London. 

25, 912. ALarmM Be. for Cycias, R. eacock, Droyls- 
den, Lancs. 

25,913. AScERTAINING the peg of Puncrures in 
Tins, C. E. Corbitt and B. H. Illingworth, Man- 


25016, For Economisers, J. T, 8. and W. Pimbley, 
25,915. BLock Sicnaus for Rar.ways, F. Neumann, 
25,916. Cr "Ocean for Tonacco Prpgs, A. T. Rampling, 
25,917. a Pitiars for Bicyoixs, J. C. Edwards, 


London 
25, i, Warn and Tire, L. Gunn and A. Boguslavsky, 


25,919. Convertina Buttons into Broocues, W. Dod- 
shon, London. 

25,920. Harpreninc Merats, Sir T. G. F. Hesketh, 
Easton Neston, Northamptonshire. 

25,921. Arracnina Buttons to APPAREL, E. J. Vini- 
combe, London. 

25,922, Rockra Cuar, W. Clarke, London. 


00, Downes for Warpina Purposss, A. E. Bancroft, 


25,924. Lamp, W. H. A. Theed, Lon 
25, _ ae of Laprss’ ce pins, J. Grant, 


25,926. AxLE and Brarine for, VEHICLES, D. Fairbairn, 
London. J an 

25,927. DRIVING Gras for Cycres, 0. Revelle, London, 

25,928. CoIn- FREED Apparatus, A. J. Boult.—(H. 
Westphal, United States.) 

25,929, TEN Printine Macuines, T. Forknall, 
London. 

25,980. Luacacr Carrier for Cycirs, H. Jahn, 
London. 

25,981. Lusricatinc Device, A. J. Boult.—(Fahren- 
deller Hiitte Winterberg and Jiires, Germany.) 

25,982. Fouprne Box, F. A. Stecher, London. 

= TING SENSITISED Paper, A. Schwarz, 

ndon. 
25,984. Distemper Brus, T. Murphy, London. 
a ome AvarRm Bet for Ve.octpepes, M. Berger, 


on. 
25,986. Courtine Rouuine Stock, J. Jenkins, London. 
25,987. REVOLVING UMBRELLA, C, Ael , London. 
25,988. Hanwp Brake, R. T. Preston and F. Platt, 


mdon. 

25 939. Ggeneratinc Motive Power, E. B. Benham, 
London. 

25,940. Fork Guarp, E. P. Cameron and G. Ford, 


ndon. 
25,941. ELecrric Transrormers, C. Boritschewsky, 
London. 
25,042. FoRMALDEHYDE CompPounp, A. Classen, London. 
25,948. Cycie Gear Frame, N. Buxton, London. 
25,914. Removine Oxipe from Mera Puatss, F. Gastell, 


on. 

25,945. Creosote Compounp, W. P. Thompson.—(J. 
Brissonnet, France ) 

25,946. Crane, B. Kotz, London. 

25,947. Furnaces, J. Arms’ , Liverpool. 

25, tmTine Faprics, J. F. Hill and Co., Ltd., 
and 8. Wrigley, Manchester. 

25,949. GENERATING ACETYLENE Gas, C. Duval, London. 

25,950. TaBie for Sewinc Macuines, W. B. Ardill and 

W. Hawley, London. 

25 951. Curr Suspenper, G. L. Stocker, London. 

25,952. AceTyLene Gas, The Acetylene Light Syndi- 
cate, Ltd., and J. Gore, London. 

25,958. Hypravtic Motor, D. Longworth, London. 

25,954. Weichinc Apparatus, J. A. Stiickig and O. 
Carlson, London. 

25 955. Vapour Burner, L. Diirr, gg 

25 ae See for Piston FLanors, C. 

ndon 

25,957. Braninos, J. J. Burke, London. 

25,958. Sares, E. B. Hawes, London. 

25,959. Destructor for House Rrrosg, J. B. Petter, 
London. 


. Endruweit, 


9th November, 1897. 


25,960. Wispow Frame, E. Plover, T. E. Panton, and 
W Sewards, Lincoln. 

25,961. ‘“‘ CarcHEMALIvVEO,” J. E. Potter, Leeds. 

25 962. InK-BOTTLE, A. E. sg Kingsbridge, Devon. 

25,963. Corset Fastener, I. Lewis, Merthyr Tydvil. 

25,964. Heicatr INCREASER, H. and E. Bishop, Welsh- 


pool. 
= 965. Caarn for Daivine Cyoizs, T. W. Taylor, Bir- 


25,968. Toy, W. H. Smith, Liverpool. 

25,967. Device for SUSPENDING Pictursgs, T. J. Taylor, 
Birming! 
25,968. Buinp Pouuevs, R. H. ©. Fitz-Herbert and F. 
* Mfadeley, Sutton Coldfield. 
om Heatine Cycite Hanpie-nars, T. C. Ewbank, 


25, 970. OPERATING pon, 5 W.N. x om 

25,971. ASCERTAINING TirE Puncrurss, C. E. 
Manchester. 

25,972. Motor, F. W. a h. 

25,973. Winpow Frames, A. T. Lickley, Dundee. 

25,974. Water Moror, pe Nicholas, W. H. and E. 
‘Asquith, and E. B. Smith, Manchester. 

25,975. Propuctne THEATRICAL Errects, L. Hemelsoet, 


25,976. Bencu Vices, J. Ribbinds and J. R. Miller, 
Wakefield. 

25,977. Fastenine for Cycte Gauntiets, E. Riddell, 
Birming! 

25,978. Castors, G. Mason, Birmingham. 

25,979. LaTRINE CLoset, W. Oates, Halifax. 

25, 980. Crock, A. Illingworth, Halifax. 

25,981. Cycie Crank, G, Hookham, London. 

25,982. PLANING MAcuine, C. H. Clifton, G 

25,983. SHop Front Sien, 8S. Lawn ona J.T. 
Manchester. 

25,984. Door Betts, I. Schelin, Manchester. 

25,985. Rotary Enaine, W. Whitehead, Manchester. 

25,986. Lueeace Carrier for Cycues, W. W. Lewis, 
Birmingham. 

25,987. Gas Enorne, J. H. Hamilton, Nottingham. 

25, 288. Fwd for Cas Gear, J. Crompton and Sons, 


. Corbitt, 


Soarth, 


25,989. Darvin Gears for Bicycites, E. B. Pym, 
on. 
25,990. Frrg-arms, E. E. Atkins and W. J. Poate, 
Birmingham. 


25,991. Constructinac Name Piares, G. Collins and J. 
Pride, Liverpool. 
25,992. Pumps, 8. W. Simpson, Great Yarmouth. 
. Arc Lamps, M. P. Gatte, Brussels. 
. CUTTING Teeru, O. Cornil, Brussels. 
35905. Presses, C. Contet, Brussels. 
25,996. Propuction of ALcoHoLs, B. J. Atterbury, 


mdon. 
25,997. See, J. Smith, G Ww. 
25,998. Crrcuir BRAKERs, Fairweather.—{ The 
Crocker- Wheeler aoe Company, ODnited States.) 
25,999. es Work, J. Buckton and Co., Ltd., and 
‘ames, 
26.000. Waist Betts, C. F. Gaunt, Birmingham. 


26,001. CatenpeR Routs, J. B Hunter, London. 
26, ,002. Furnace, G. Watson, Leeds. 
26, 003. Braxeg, S. G. Edwards, Sheffield. 


26,004. Wixpow 


26,005. Auarm and Pocker Boox, F. Peckover, 
ndaon, 
26,006. Frame Junctions, J. H. Kirk and J. W. Jeffa, 
B ham, 


26,007. Pasexa, T. Moore, Leeds. 

26, ,008. Lock Linx, B. Newhound, Newark. 

26, ,009. Cycie Stanp, W. y, Bai 

26" 010. Waeets, D. H , London. 

26, pees VeLocipepe Drivina  Kesessncly T. Butler, 


don. 
26,012. Brakes, J. Browning, London. 
26, 018. Wericuine Macuines, W. F. Braun, Man- 


Burp Corp Winpgr, 8. Bryan, 


ester. 
26,014. EmBRoIDERING —- Re Entwistle.— 
(The Kursheedt M ing pany, United 
States. 


) 
26,015. Squercer, T. A. i, yp Mon. 
26,016. Batt Cock, O. H. r, 

26, i017. Busxs of Flo RSETS, G. "bananas 


on. 
7. Jute Vetvet Weavina, E. Lheureux, jun., 
mdon. 
26,019. Sugar Sacks, E. Lhedreux, jun., London. 
26,020. Sounpina Boarps, R. Haddan.—(C. Behmidt- 
lein, Germany. 
er : eemameneaal Unevenness, J. Livtschak, 
26, 022, Tres, W. Taylor, Ashford, Middlesex. 
26,023. Evcerricat Instrument, ©. A. Allison.—({W. 
C. Banks, United States.) 
26,024. Trres, H. L. Warner, London. 
26,025. Lerrer and PAPER Cure, T. Alcock, Man- 


chester. 
26,026. Exrcrric GLow Lamp Switcues, R. G. Evered, 

London 
26,027. Prorectinc SHrexp for Tires, A. C. Corbould, 








London. 
26,028. Batt Brarinas, F, Wynne, London. 


a ad Winp Guarp, W. H. and C, Lansdown, 

26,080. Weipine Merars, W. L. Wise.—(J. W. Comley, 
United States. 

26,031. Mxzrnop for AvverRTIsine, J. H. Webb, 


London. 

26,082. Moror, A. E. Borthwick, G 

26,088. Cyoie Sprinos, J. fy Canela, near Fal. 

26,034. Lamps, T. Zeynert, London 

26, — SypHon Fiusueen, T. G. Rhodes and R. Gaunt, 

26,086. Mupavarp, G. H. Dollery, London. 

26,087. Appiyine String to Booxs, H. H. Lake.—(J. 
‘4. Ward and J. McLean, United States. 

EO. SHER TasLe CusHions, T. W. Meachem, 

maor, 

26,089. Rock Dritiine, J. W. Hamor, London. 

26,040. ELecrricat TrRaNsrorMEeRs, The British 
Thomson-Houston Company, Ltd, and H M. Ho- 
bart, London. 

26, . -geracamee W. B. Spikins and A. H. Mayes, 

26 042. re E. A. Yorston, Lond 

26,043. Pumrs, A. G. Herbert, C. F. ya and F. R. 
Baker, B: ham. 

26,044. RENDERING on or Warerporor, A. J. Boult. 

—(J. Buffard, France 
26,045. Boxes, A. Silbiger, London. 
26, 046. TazaTiInc Leap Ruseee ‘Ores, | 8. Ganelin, 


London. 
26 ‘pol Cyouss, J. W. Holland and A. Anthony, 


26,048. Teams, J. C. Mewburn.—{(@. Held, France.) 
26,049. Vatve Gear, A. Misch, London. 

26,050. VELOCIPEDES. L. Cohn, London. 

26,051. Propucinc Patterns in Corn, P. Gretsch, 


mdon. 
26,052. SHox Fasteners, G. Barnes, Braunton, North 


evon. 

26,053. Game, R. Holden, G. Grice, and P. Ashworth, 
Burnley. 

26,054. Fixtse Umprecias to Cycies, ©. E. Jay, 
London. 

26,055. Launcuine Torproors, J. Whitehead, London. 

26 056. Watcnes, F. Hecht, London. 

26 057. GALVANIC Batrery Recepracies, M. M. Bair, 
London. 

26,058. IeisaTep Paints, J. M. Heppler, London. 

26,059. Box Nat.ino, T. B. Abernathy and J. K. 
Robinson, London. 

26,060. VEHICLES, The Anglo-French ~ 
Com: y, Ltd., E. Gascoine, and 
London. 

26,051. Banpo.eer, T. R. R. Ashton. London, 

26,062. Davina Gear, G. Iden, London. 

26.063. Srex., A. Reynolds, London. 

26,064 IncanpEsceNT Gas Burnexs, J. Imray.—{0. 
Kern, France.) 

26,065. Varnisa. A. J. Smith, London. 

26 066 Jonrrina VELOocIPEDE Frames, H. P. Gale, 
London. 

26,067. Evrcrrotytica, Apparatus, F. E. Elmore.— 
(J. 0. & Elmore, Indi.) 

26,068. Compensators for Rattway Sicnas, E. L 
Powell, London. 

26,069. GaRBAGE ; cree Apparatus, G. E. Gale, 
New York, U.8 

26,070 Traxsront oi PERISHABLE Goons, M. Fairclough, 

oe 

London. 


26,072. Ramway Sicnaiino Apparatos, E. H. Tooley, 


26,073." — Provons, G. F. Redfern.—(W. C. 
Peacock, Victoria. 

26,074. Drivine GEaR for Ve.ocipepes, C. W. Vosper, 
London. 

26,075. Tires, A. B. Shaw, London. 

26,076. Rotary Expansion Enoryes, G. L. van Gink, 


on. 
26,077. Tanntina, J. Birtwisle, London. 

26,078. Mou.ps, 8. Johnson, London. 

26,079. Wuexts, W. C. C. Erskine, Londor. 

26,080. Hanp-powerR Daritiine Macuines, T. Bradley, 


26,081. Cour.ines, W. P. Thompson.—(F. J. Bernhardt 
oe ie 4 Pamee W.J.A 
iL JOINts, 7m —(W. J. Austin, 
United States. ‘ 
26,083. Tarcets, R. 8. Shinkwin, Liverpool. 
26,084. Surps, J. Bréhan, London. 
26,085." Commie DRINkINe ‘Sree, J. Albachary, 
by 
26,086. Trres, W. R. Ridings, H. and W. Crudgiogton, 
Birmingham. 
26,087. Bicycie Gear, G. R. Balloch, London. 
26,088. Tor-cutp, D. Basch, London. 
26,089. Connection Screws, D. G. FitzJerald, 
London. 
gy oneoll, Hotpine Bicycirs, F. G. Westmoreland, 


. Meacock, 


Cask or Barret Supports, E. H. Tooley, 


26,091. Cesena Macurng, J. Heissenberger, 
London. 

26,092. Hovusgs, P. A. Tofft, London. 

pee Partitions, F, M. Hamilton and C. Gilbert, 


on. 
26,094. Burners, G. A. Bodee, London. 
26,095. AceTyLeng Gas Propuction, M. Leray, 


ion. 
26,096. Brake Mecuanism, T. E. and J. Nicholson, 
London. 


26,097. BATTERIEs, R. J. Crowley, C. E. Monkhouse, 
and A. Smith, London. 

. ConvEeyrNG Coat, J. P. Roe, London. 

. Brake, H. Bickman, Lon don 

. LEssENING We oldeot J. W. Oldroyd, London. 

. CoLiaR, J. W. ndon. 

2. ELECTRIC oe - London. 

. Bruurarp Cugs, H. Haslam, London. 


. TRELLIS, G. Lesem: London. 
— Cuxrs, E a Lewis al F. Barker, 


10th November, 1897. 


26,106. Brewrna, L. P. Ford, London. 
26,107. chester H. Markus and G. B. Behrens, 


ester 
26,108. Ciosets, W. Oates, Halifax. 
26,109. Tings, The Double Arch Tire Company, Ltd., 
and , Huddersfi 
— Se¥-actrxa Moxes, A. Taylor and E. Firth, 
alifax. 


26,111. Detverine Sueers to Printine Macuines, J.J. 


26,112. Sprxe, C. L. Bodie, Colerain 
26,113. Tasies, W. Stewart roe J. W. Pollock, 


van, N.B. 
— AUTOMATICALLY OPENING Ventrpxa, F. M. Drake, 


xeter. 
26,115. Jonrrs, H. Moore, London. 
Se Borms Gas.icut, J. Bennett and J. J. Law, 


26,117. Casx, V. A. Rettich, Dublin. 

26,118. Conpurt, E. L. Benjamin, London. 

26,119. Frreecaces, F. W. Brierley, Halifax. 

26,120. by mg Fisres, T. C. Taylor and J. E. 
Tolson, H 

26 121. a ‘scum, T. C. Taylor and J. E. Tolson, 


26,122. ss C. E. Benham, Colchester. 
26,128. Cup, D. Shilton, Manchester. 

26, 124. SToNE-DREssING Macuinery, G. Anderson, 
Dundee. 

26,125. Sinks, A J. Twamley, Wolverhampton. 

26, 126. Covup.ixas, A. Pritchard and J. W. Turner, 


Keighley. 

26,127. Work Supports for Boots, W. H. Dorman, 
Stafford. 

26,128. Propg.uEr, R. 8. Dobson, Liverpool. 


26, 129. Cotzars, R. Macinlay, Glasgow. 
26,130. Garpen Frame, R. Vs Knaggs, Stockton-on- 





Tees. 
26,131, Warets, W. McG. Greaves, London. 





—_—. 
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26,182, Orvrment, L, Aptekman and L. Leon, Liver. 
7. Wes Painting Macuinery, G. A, Wilson, 


26,134. Movanie Grip, W. J. 8 , Birming’ 
26,185. Vaves, P. Thom, Liverpoo ome 
"ine Hat Ne eran Macuivery, H. H., A. and A, 


26,187. Soar, W. E. Woodyer, Manchester, 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Gazette, 


584, 72. APPARATUS FOR TREATING ARMOUR Puates, 
B. Corey, Munhall, Pa.—Filed December Tth, 


1808 
Claim.—(1) In aj ey for hardening armour 
late and other , & frame or support sharing a 
eat-resisting sealing bottom arran ed to conform to 
the surface of the plate, and to be set upon its 


ae og a 2) jth apparatus for or hardening armour 


ollow srenerwerk or 
casing, ute a heat-resis eee ttom adapted 
ve —— to oy surface 2 wr and adapted to 
set upon its upper face. n . for 
hardening armour eae end &. a frame 
or support having a obs ee Bo ony bane of 
flexible material adapted to confonta to the surface of 
the plate, said frame having a plate to protect the 
bottom from water and being arranged to be set upon 


[$84,672] 


























the upper face of the a:mour plate. (4) Ia apparatus 
for harden‘ armour plate and other articles, a frame 
or support having a heat-resisting sealing bottom of 
flexible material adapted to conform to the surface of 
the plate, said frame having a plate to protect the 
gyn from water aud being arranged to be set u 
face of the plate, and weights adapted to 

hold ‘the fr frame in Aang ot In apparatus for harden- 


ing armour er articles, a hollow frame- 
work or ca ye a heat- reais bottom of 
flexible mate: adapted to conform to surface of 


the BR ngs and a plate within the frame arranged to 
protect the said bottom from the water, said casing 
being pi to be set upon the upper face of the 
armour plate. 
584,712. Hypravcic ee 6 G. W. Shem, Cam- 
out N.J.—Filed December 4th, 1896 
m.—The combination in a ‘hydraulic intensifier, 
of my initial-pressure Fe nage a plurality of rams 
telescopically arranged th in, the central ram being 
hollow Vand Bn ny J the ge te in which the 
is ted, a fixed plunger 





LOL LLODIE LED ELADEADLT TDL 

















closing the outer end of said central hollow ram, 
an outlet from said ram, and provision for locking and 
releasing the rams sur ing the central hollow 
ram, whereby the initial ere may be exerted 
tay eg the area presented 4 ahy one of the 

generate pressure upon the fiuid contained 
in th the pees hollow ram, substantially as specified. 


584, 267. Esecton ConpEenser Exuausrer, C. A. 
rdon, Paris, France.—Filed February 17th, 1897. 

Ciete The herein-described ejector ex- 
hauster for effecting the condensation of steam in jet 
or surface condensers or for forcing gases and liquids, 





poe —¥ Leppunten co} é essentially ae an a ctr 
form: a converging an verging cone throug! 
which a liquid column mechanical means 





is by 
continuous, Se a closed circuit genes 
with , orifices for the evacuation of gases 
or liquids usted. 
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ENGINE GOVERNORS. 
By Prof, R. H. Smira, 
No. I, 

Governors can be, and are, used for regulating the 
action of many other kinds of machines than engines. 
They were used for regulating the flow into water-wheels 
jong before the first steam engine was made. Moreover, 
they may be a plied, not only to motors or driving 
machines, but also to driven machines. Again, their 
purpose may be to regulate one or other form of action 
in the machines on which they operate. The detailed 
design and mode of operation of governors must, there- 
fore, vary greatly, according to the kind of machine and 
according to the special function of that machine which 
they are called upon to control. 

Examples of wholly different kinds of machines re- 
quiring quite distinct methods of control are windmills, 
water-wheels, turbines, hydraulic pressure machines, 
steam engines, gas engines, oil engines, dynamos, boiler 
furnaces, metallurgical furnaces. 

As regards the distinction between driving and driven 
machines, this is not an easy matter to deal with in a 
strictly definite manner. The difficulty is closely con- 
nected with the scientifically unsatisfactory idea of a 
machine in common vogue. Prof. Fleeming Jenkin was 
the first to point out that in order to arrive at a scientifi- 
cally complete and accurate system of investigating the 
dynamics of machinery, we must include in our definition 
of amachine both driver and driven machine. From the 
manufacturing and commercial point of view, of course, 
it would be impossible to utilise such a definition; but 
even in the most commercial aspect of the matter we get 
a suggestion of the above scientific necessity from the 
fact that no engineering firm of good repute will under- 
take to supply engines guaranteed to run satisfactorily 
without being given the fullest information as regards the 
work that the engines are to be put to. Now the governor 
forms a most important connecting link between driver 
and driven machine. Variations in the action of either 
machine infallibly influence the action of the other, and 
the real purpose of the governor is to control the 
combined action of both machines. If heavier work is 
put into the lathes, the governor mounted on the steam 
engine has to act so as to increase the supply of working 
steam. Ifa rise of furnace temperature increases the 
effective pressure on the steam engine, the lathes will run 
too fast unless the governor so acts as to reduce the 
supply of steam. The purpose of the governor is to 
restrict within prescribed limits the variation of one 
rag kind of function which is a function of both 

river and driven machine; and the primary cause of 
this variation may arise at either end of the train, either 
at the driving end or at the place where the final work is 
done. It is usual to make the governor an integral part of 
the motor—that is, to mount it at the driving end of the 
complete train of machinery, and this is, in fact, usually 
the most advantageous arrangement. But cases occur 
frequently in which it is better to place the governor at the 
driven end of the train; and it would be also often desir- 
able to have two governors, one at each end. For example, 
in high-pressure pumping the intermittent action of the 
engine is controlled by a stop governor on the accumu- 
lator. If mere quickness of action were alone aimed at, 
evidently it would be ideally best always to place the 
governor close to the place where the variation which it 
is required to limit in extent first arises, or where the 
primal cause of this variation acts. But placing it so 
would in most cages lead to unnecessary complication of 
mechanism, the place where the governor has to act 
being in general distant from that where this primal cause 
arises. If, however, electric and pneumatic transmission 
of signals and impulses be further developed in this con- 
nection than it is at present, it is practically certain that 
governing methods will become more and more employed, 
in which the controlling mechanism consists of two parts, 
a receiving part placed where the primal cause of varia- 
tion arises, and an acting part placed where the work 
of control is to be done; these two parts being connected 
electrically or pneumatically or otherwise. An instance 
in which such an arrangement would have most beneficial 
effect is in the governance of marine engines to prevent 
racing when the propeller becomes uncovered of water 
between two waves, or in consequence of pitching. A 
float at the stern arranged so as not to be influenced b 
inertia—and this is not difficult—would give the signal, 
which, transmitted electrically to the engine-room, would 
put in action a relay governor to cut off steam, or open a 
special governing exhaust valve. 
_ The next important point in the philosophy of governors 
is to recognise very clearly that their purpose is not at all 
to keep constant any function of the machinery, but to 
restrict this function within prescribed limits of variation. 
Practically every governor that has ever been used or 
invented is i in action by that variation itself which is 
to be limited. The governor does not prevent a variation 
occurring, it prevents it becoming large; a small varia- 
tion, acting upon and through the governor mechanism, 
shifts some gear which counteracts the tendency towards 
the increase of the variation. 

_ While the fact that this is the actual method of opera- 
tion of 2 wanes every governor that is used should be 
thoroughly grasped, it seems at the came time important 
to recognise that it is not necessary that the permitted 
variation should be more than temporary. Thus, for 
example, suppose the problem to be that of keeping the 
mean effective pressure, or, say, the valve chest pressure, 
in & steam engine nearly constant, in spite of variations of 
boiler pressure. The practical solution of this problem is 
possible by passing the steam from the boiler through an 
automatic reducing valve on its way to the valve chest. 
If the adjustment of the reducing valve is controlled, 
not by the difference of valve chest and boiler pressures, 
but by the boiler pressure alone, it is possible to set it so 
as always to reduce to the same pressure. Suppose at 
one instant the valve to have the position suited to the 
then existing boiler pressure, and suppose that the boiler 


pressure then rises ; the valve will not change its position 
until some rise of boiler pressure has ac y occurred, 
and until the valve is shifted the valve chest pressure will 
have increased by reason of the rise of boiler pressure. 
But this does not prevent the increase of boiler pressure 
on the valve into a new position, correct for reducin 
from the new higher boiler pressure down to the original 
valve chest pressure. The operation takes time to per- 
form, and during that time there is a disturbance of chest 
pressure from constancy. The amount of the disturbance 
of pressure and the time during which it lasts may both 
be made large or small by decreasing or increasing the 
sensitiveness of the controlling apparatus. The reader 
may find it useful to go through the same train of 
reasoning in connection with, say, the control of 
the carbon-point distance in an electric arc lamp, in 
spite of variation of voltage in the leads. But it 
must be noted that the governing of steam engines 
is not usually or mainly necessitated by variation 
of boiler pressure, but by variation of load to be driven 
by the engine; while the governing of the carbon-point 
distance in arc lamps is not mainly necessitated by varia- 
tion of voltage in the leads, but by the burning away of 
the carbons themselves. Therefore, practically all govern- 
ing apparatus permits a restricted range of long duration 
variation in the function to be controlled. 

It is usually supposed that the invariable object of a 
governor is to keep speed nearly constant. Uniformity 
of speed is actually often the important object aimed at. 
For instance, in the tooling of metals, wood and stone, 
there are fairly well-established cutting speeds proved to 
be most economical, due regard being had for the wear of 
the tools; and again, in such operaticns as spinning, 
uniformity of speed is of very PP agremegs tres But in 
general there exists, I imagine, an altogether exagge- 
rated estimate of the real importance of constancy of 
speed ; and this too often results in the overlooking of 
other conditions that are essentially more urgent. It is 
hardly tco much to say that in the bulk of work done in 
industry, it is of very little consequence, so far as the 
quality of the work is concerned, whether it be performed 
at one rate or doubly as fast. As regards speed, all that 
can be logically asserted in such cases is that the faster 
the work is done the more profitable is the manufacture. 
In other words, the more work done per hour the more 
profit is there per year, nearly up to the limits at which 
increased speed begins to be inordinately destructive to 
the bearings and other working parts of the machinery. 
Take only one instance. It is generally supposed that 
great uniformity of speed is of primary importance in 
engines driving dynamos for electriclighting. Here what 
is really primarily desired is that the pa he of each 
individual lighted lamp in the system should keep con- 
stant. This is secured if a constant current be main- 
tained through each lamp. This constancy of current is 
most readily secured by maintaining constancy of voltage 
between the out and return a The dynamo is 
designed electrically, so that when driven at constant 
speed it creates nearly the same voltage whether the load 
be great or small. Therefore, that is because the dynamo 
is designed for constant speed, constancy of speed in the 
driving engine is desirable. But if the dynamo were not 
designed in this way, constancy of speed in the engine 
would be undesirable ; and because dynamos cannot be, 
or at any rate are not, designed so as to give exactly the 
same voltage at constant speed under light and heavy 
loads, therefore exact constancy of engine speed is not 
what is wanted, but rather such a variation of speed as 
will correct the deficiency of the dynamo. Thus, if the 
characteristic of the dynamo = a rise of voltage along 
with an increased demand for current, this may be 
corrected by putting on the engine a governor which will 
make a decrease of anges sees occur simultaneously 
with an increase of its load. Or, again, since in all 
dynamos increase of speed—other conditions remaini 
unaltered—causes increase of potential, the engine spee 
may obtain direct governance from the voltage at the 
dynamo terminals, a fall of this voltage being made to 
operate the engine governing gear in the direction of 
increasing the engine speed, and thus restricting the fall of 
voltage within narrow limits. 

Taking for granted that in incandescent lighting the 
cheapest method of maintaining uniform candle-power 
in each lamp is to keep the dynamo voltage constant, 
it should be borne in mind that this is really what is 
required, namely, to keep this voltage constant in spite 
of variation of demand for current, and that theoretically 
there may be a dozen different modes of attaining this 
end with more or less accuracy; none of which, how- 
ever, seems to make exact constancy of engine speed 
desirable. The usually employed mm & of Posse. $e 
this end is an extremely indirect one. Without asserting 
that this indirect method is not the best available one, it 
concerns us here to emphasise the undesirability of 
allowing ourselves to be misled by its indirectness into 
the belief that constancy of engine speed is per se a 
necessary condition of good incandescent lighting. 
Examples of the exaggerated nature of the common 
engineering belief that constancy of engine speed is 
essentially and always a good thing, could be easily 
multiplied to almost any extent. There are, however, 
three propositions which may be succinctly stated, and 
which appear to be incontrovertible and universally true. 
They are these :— 

(1) Sudden and irregular fluctuations of speed should in 
all circumstances be avoided ; they can only be discon- 
certing and troublesome to those in charge of the driven 
machinery. 

(2) Increase of speed to the racing point, or to the limit 
at which knocking in the joints of engines and other 
machinery, or overheating of bearings, armatures, &c., 
begins, must be strictly avoided. 

(8) Unless there be good reasons against it in the nature 
of the work being done, it is distinctly advantageous that 
some slowing of speed should take place along with a 
rapidly increased demand for engine effort, because a 








maintenance of speed with an increased yolume of steam 





used per stroke rapidly exhausts the store of steam in the 
boiler, and the boiler pressure consequently falls—it can- 
not be maintained even by increased rate of stoking, 
because this does not act rapidly in increasing the supply 
of steam. 

One other proposition may be stated here, its truth not 
being always recognised. No steam, gas, or oil engine (ex- 
cept asteam turbine) exercises a constant driving torque 
upon its shaft ; on the contrary, the torque varies sometimes 
through very large ranges within each revolution. The 
necessary consequence is rythmic variation of speed. It 
should be never forgotten thatit is no part of the function of 
what is called the “governor” to minimise the range 
of this variation. The work of steadying the speed within 
the period of one revolution, in opposition to the disturbing 
influence of the rythmic and cyclic change of driving 
effort, is done wholly by the fiy-wheel, which cannot be 
helped in this work by the governor. Many governors 
are made so sensitive that their sleeves move rythmically 
in synchronism with variation of speed caused per revolu- 
tion by the cyclic change of driving effort. Such sensi- 
tiveness is wholly useless; if it has any effect on the 
speed it aggravates instead of diminishing the pulsation, 
and it is besides harmful, as it needlessly wears out the 
joints of the governor and its gear, while the perfect close 
and smooth fit of all these joints is especially important 
for the proper action of the governor. A treatment of the 
subject of fly-wheels, with rules for their proper propor- 
tionment, appeared in Tz Encinegr, 9th January, 1885. 

Stability is a fundamentally essential characteristic of 
every useful governor. A variation in the function to be 
controlled occurs, and is followed by a movement of the 
governor gear such as prevents large development of this 
variation. As soon as this variation disappears, that is, 
when the disturbed function returns to its nominal 
amount, the governor must tend to draw its gear back to 
its normal position. If it does not do so, it lacks 
stability ; and if it lacks this, it really does more harm 
than good. Many governors in the market are deficient 
in stability; their stability is too small for the duty they 
are put to. 

A good governor moves its controlling valve or other 
gear a distance duly proportionate to the amount of dis-. 
turbance that has occurred in the function to be con- 
trolled. The duly proportionate distance is such as will. 
(1) at once check further development of the disturbance, 
and (2) will bring back the disturbed function to nearly 
its normal amount within a short period of time. The. 
length of this short interval that is permitted to elapse. 
before rectification takes place ought to be specified, and 
its reciprocal would form an excellent measure of what. 
might be called the “ time sensitiveness ” of the governor. | 
This time will depend, however, not on the governor 
solely, but also upon the character of the machine con- 
trolled ; and, therefore, to obtain a fair measure of the 
‘“‘ time-sensitiveness” of any governor, it must be sup-' 
posed to exercise its control under standard conditions. 

In the endeavour after extreme sensitiveness, governors 
are often employed which shift the controlling gear an™ 
unduly great distance out of proportion to the amount of 
the disturbance which has caused the shifting. The 
result is that they produce too great a righting change of 
driving effort, and the speed or other function to be con- 
trolled is over rectified. This leads to more or less 
violent oscillation of the condition which it is desired to 
steady, and this result is technically called “ hunting.” 
It is needless to remark that a hunting governor is worse 
than no governor at all. 

A close consideration of the whole operation of govern- 

ance will be useful at this point. It is needful to study 
separately the two cases of the disturbing cause arising 
at the driving and at the driven end of the train of 
machinery. To render the statement more definite, we 
will make it in terms of the action of our ordinary steam 
engine. 
First: The disturbing cause is rise of pressurein the boiler 
due to increase of furnace temperature. There is now a 
wantof balance between the effort exerted at the driving end 
of the train and the driven resistance at the other end. 
The difference, or excess of the former over the latter, is, 
while it lasts, spent in increasing the momentum of the 
mass of machinery between these two ends; the speed 
is increased; the excess of work is stored up as extra 
kinetic energy in this mass. The increase of speed lasts 
so long as the excess of effort over resistance lasts. 
Under good working conditions increase of speed leads to 
decrease of frictional coefficients at bearings; and, although 
the friction increases with the total of the two pressures 
on opposite sides of a bearing, still since, if the bearing 
be well set, this total does not increase with any moderate 
increase of driving load— the pressure on one side 
being lightened as the other is made heavier—therefore, 
in so far as concerns the bearing friction resistances, the 
increasing speed aggravates the want of balance between 
driving and driven forces. In most kinds of useful work 
done, however—for instance, in pumping, tooling, and 
milling—the force-resistance increases, although some- 
times very slightly, with increasing velocity. This in- 
creasing resistance, so far as it exists in any one kind of 
work, Siminishes the excess of driving effort that has 
arisen. One other effect of the increased velocity is to 
draw off steam more rapidly than before from the boiler, 
and thus to lower the boiler pressure somewhat towards 
what it stood at before the disturbance began. 

Thus, without the intervention of any governor— 
without any shifting of throttle valve or change of cut- 
off—the necessarily-resulting change of speed produces 
automatically three changes of condition, one of which 
aggravates the want of balance, while the two others to 
some extent rectify it. If for want of a governor the 
speed go on rising, the increasingly rapid drain of steam 
from the boiler would in most cases ultimately bring 
about a renewal of the balance ; but if the boiler power 
be ample in proportion to the size of the engine, this 
balance is not gene1ally reached before racing and 





actual breakdown takes place. The most fortunate and . 
least expensive kind of breakdown is the heating of a 
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pon’, whereby renewal of the disturbed balance is 
rought about by the abnormal increase of frictional 
resistance. 

The action of the governor is to lessen, either by 
throttle or hastening the cut-off, the mean effective 
pressure in the cylinders below what it was before the 
governor acted. In order to simply check further rise 
of velocity, the governor ought in general to be so set 
as to leave the mean effective cylinder pressure some- 
what greater than it was before the increase of boiler 
pressure caused the disturbance. In order to bring back 
the speed to the normal, the governor ought to effect a 
slightly greater reduction from boiler to cylinder pressure. 
If it reduce it to equality with that existing before the 
beginning of the disturbance, the want of balance will 
be reversed—b e resistance has slightly increased 
—and gradual slowing of speed takes place. During this 
slowing the increase of resistance dies away because it 
arose from increased speed, and when the speed has 
come down to the normal there will once more be 
balance. Thus, when an abnormal rise of boiler pressure 

A .p produces an abnormal rise of speed A .N, this rise 
in speed in the governor ought to shift the control gear 
an amount that will effect a reduction A .p from boiler 
to cylinder m.e. pressure. The rise of speed A.N 
ers by A.p—ie., the ratio of A.N to A .p— 

epends upon (1) the massiveness of the whole train of 

machinery controlled, (2) the lapse of time before the 
action of the governor overtakes the accelerating action 
of the rise of pressure, (3) the frictional character of the 
bearings in the whole train, (4) the law of increase of 
working resistance with increase of speed, and (5) the 
ratio of the capacity of the boiler to that of the engine 
cylinders. The governor should be set so as to give 
between its A.N and the drop of pressure it produces 
from boiler to cylinder the same ratio as arises from this 
complication of five influences. The magnitude to which 
A.N may rise before further increase is checked, and 
the length of time that elapses before re-adjustment of 
the speed to normal and of the balance between the 
— and driven forces, depend firstly on (1) above, and 
secondly upon the quickness with which the governor 
makes the change of speed be followed by the full corre- 
sponding movement of the valve gear. 

It is easy to see that if a fall, instead of a rise, of boiler 
pressure be the disturbing cause, the same chain of results 
follow, except that each has its sign changed ; and that, 
if the governor be set so as properly to restore balance 
when the disturbance is positive, it will also do so when 
the disturbance is negative. 

Second: If, the boiler pressure not having changed, 
disturbance be caused by abnormal lowering of the work- 
ing resistance at the driven end of the train of machinery, 
there results similarly increase of speed and kinetic 
energy in the machine masses. This effect is, again, 
aggravated by the change in bearing friction, is also again 
— partially counteracted by increase or recovery in 
some degree of the working resistance, and by the more rapid 
drain of steam from the boiler, which lowers the cylinder 
steam pressure. There is, again, a partial automatic 
rectification of the disturbance, which has to be completed 
by the governor action. The governor necessarily acts 
in the same way as already described above on increase 
of speed—that is, it effects a still further drop of cylinder 
pressure by increasing the drop from boiler to cylinder 
m.e. pressure. This it will or ought to do to such an 
extent as to re-establish balance between driving and 
resisting efforts; but since the governor exercises no 
influence on the magnitude of the resistance in the 
driven machinery, this re-establishment of balance takes 
place not under the same conditions as existed before 
the disturbance began, but at a lower level of working 
force. If things be so adjusted as to accomplish this at 
the original normal speed, this will mean a lower horse- 
power in engine and driven machinery ; and if thestoking be 
not reduced so as to bring down the boiler horse-power 
to this lower grade, there may be difficulty in maintain- 
ing the balance if the diminution of the working resist- 
ance be much prolonged. 

Now call this disturbing drop of driven resistance 
A-p, and imagine its magnitude to be the same as the 
abnormal rise of boiler pressure, which at another time 
has produced a disturbance of the first kind. So long as 
only small changes are operating, the laws of variations 
of bearing friction, &c., remain the same for negative as 
for positive changes, and the accelerated masses being the 
same, the same ratio between the rise of speed A . N and 
want of balance A . p will hold as in the first case—i.e., 
for same engine and driven machinery working under 

same normal conditions—and the governor will cause 
to follow this approximately the same fall—by throttling 
or change of cut-off—from boiler to cylinder m.e. 
aap Thus so long as fairly small disturbances only 

ve to be dealt with, the same setting of the governor 
will be equally correct whether the disturbance be caused 
by rise of boiler pressure or by drop of working resistance. 
The importance of this conclusion ought not to be over- 

looked. Itis not a mere logical conclusion, but a fortunate 
adjustment of physical conditions. In the one case, 
however, the boiler furnace horse-power ought to be kept 
steady, while in the other a change in the rate of stoking 
is called for if the altered conditions are prolonged. 
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Kine’s CoLLEGE ENGINEERING SocreTy.—At a general meeting 
on November 12th, Mr. W. J. Shelley read a paper on the 
‘* Manufacture and Use of Concrete.” e author, after defining 
concrete, gave a short historical sketch of its early use. He then 
dealt very fully with its manufacture, paying special attention to 


the se! and preparation of the various materials employed. 
The great of using carelessly-prepared concrete, ont man 


dangers 
instances of failures through this cause, were pointed out. The 
paper was illustrated —— by numerous very carefully-pre- 
lantern slides and several specimens of cements, A 


iscussion then followed, at the termination of which a hearty vote 
of thanks was accorded to Mr. Shelley for his very instructive 


paper. 


H.M.S. POWERFUL. 


Her Majesty's ship Powerful underwent her pro- 
— speed trials in Stokes Bay, with the results set 
orth in the following table. Without going into 
elaborate deductions, we may say that 2892 indicated 





horse-power were required to raise the speed of the ship | 


by 1°983 knots—that is, from 14°223 to 16-206 knots. 
Again 1717 indicated horse-power sufficed to raise it 
through 1:731 knots; and lastly, 1479 indicated horse- 
power raised it through 2:101 knots. 

The midship area at the deep load draught when these 
progressive trials were made was 1800 square feet, and 
the wetted surface of the ship was 43,800 square feet. It 
will probably be not far from the truth if we say that thrust 
multiplied into distance represents 50 per cent. of the 
indicated horse-power. Thus at her lowest speed, say, 
10°6 knots, the thrust power would be 1128 horses, and 
the thrust would be about 34,627 1b. Supposing the 
whole resistance to have been skin friction, we sa about 





of small volume ; and where they pass through the plains 

| in summer, the river beds have no flow of water apparent, 
although there is a considerable quantity below the sur. 
face of the gravel and stones. Such valleys do not readily 
lend themselves to the useful construction of reservoirs 
by means of dams stretching from side to side. It hag 
been found, by experience in India, that only valleys 
which have a very small descending angle, and a copious 
supply of water running down them, can be made to 
keep full in the dry season; and that steep valleys either 
fill very slowly when dammed up, or do not fill at all, 
The great reservoir which was constructed at Hong Kong, 
in a steep valley leading down from the peak, would never 
keep 1, auhouas ao was a considerable stream 
running down it. And a fresh water supply had to be 
sought for near Stanley, on the opposite side of the island, 
It is probable, therefore, that Mr. Medlicott will ex. 
perience great difficulty in finding valleys and water. 
courses suited to the construction of reservoirs at such a 
| height above the level of the plains as would admit of 





REPORT OF PROGRESSIVE SPEED TRIAL OF H.M.S. POWERFUL IN STOKES BAY. 
Draught of Water :—Forward 28ft. 5in.; aft 29ft. 8hin. 






































Date 29.9-97. 30-9-97. 29-9 97. 30-9-97, 
oe ae Four rans at 10 knots. Four rans at 12 knots. Four runs at 14 knots, | Four runs at 16 knots, 
Steam in boilers... ... 2273. 230. 225 227. 
Starboard, Port. S:arboard. Port. Starboard Port Starboard P ort. 
Vacuum ree Me 26°1 26°75 26 26 26°0 26°2 25°9 26°2 
Revolutions per min....| 50°97 50°14 60°35 59°34 68°64 68°78 79°21 79°73 
High... 20°75 18°02 29°7 25°72 34°15 34°22 45°87 45°62 
Mean Inter.... 6°72 7°02 10°37 9°17 12°87 13°67 16°5 19°17 
pressure } Fd. low 4°0 3°67 5°2 4°97 6°0 6°85 8°05 8°32 
A. low 3°52 4°1 4°85 5°45 5°42 7°32 7°75 8°55 
High... 407 348 696 588 904 909 1403 1402 
LHP Inter... 320 329 591 508 824 880 1218 1464 
aia Fd. low 224 203 347 325 453 518 702 730 
A. low seit 198 227 325 355 410 554 675 750 
Weeal BT2. 23. 3s 22 9 1107 1959 1776 2591 2861 3998 4346 
Collective I.H.P.... 2256 3735 5452 8344 
Speed of vessel 10°591 12°492 14°223 16°206 
| 








1-29 lb. per square foot of wetted surface as the resistance 
at a speed of 1075ft. per minute. The performance of 
the ship, it will be seen, was very fine. 








IRRIGATION WORKS IN CYPRUS. 





NINETEEN years have elapsed since the island of Cyprus 
was taken over by the British Government, but it is only 
within the present twelvemonths that the important 
question of storing up a supply of water there—for irri- 
gation of the plains during a dry season—has been 
seriously faced. A grant of money has now, however, 
been placed at the disposal of the island authorities, and 
Mr. Medlicott, an engineer from India, has arrived at 
a with the object of commencing the necessary 
works. 

It must not be imagined that the supply of water to 
towns and villages has been altogether neglected by the 
representatives of the various nations that have held rule 
in Cyprus from the Pheenicians to Great Britain. On the 
contrary, all over the island we find interesting records 
of the vigour of successive batches of conquerors, who 
thought out the water supply in a variety of ways. The 
Pheenicians and Greeks had tanks and reservoirs, the 
ruins of which at Salamis, Larnaca, Amathus, Curium, 
Pappho, and other places can be seen at the present day; 
and many of the Greek wells, with inscriptions above 
them, showing that they date back to the earliest years, 
are still in use almost everywhere. The Knights of St. 
John and the Templars went still further in this direction. 
They provided for their ‘‘ commanderies,” or districts, in 
many instances, solid stone aqueducts built upon high 
arches, coming from perennial streams in valleys far 
inland, capable of conveying sufficient water for the irri- 
gation of 1200 or 1500 acres of land, even in the driest 
weather. Illustrations of these may be found at Kolossi 
Tower near Limassol, which has an aqueduct seven or 
eight miles long, fertilising a whole district; another at 
Kiti, the probable site of the ancient Kitium, and a very 
imposing one at Larnaca which brings a water supply 
for the whole town. Similar works exist at Poli, 
and all round the island. The occupation of 
the island by these knights was of very limited 
duration, and it is much to their credit that they 
could find, in the intervals of their crusading duties, 
time for creating such useful and imperishable records of 
their stay. The Lusignan kings, the Genoese, and the 
Venetians were more selfish in their arrangements, pro- 
viding enormous tanks and reservoirs within their forts 
and castles for the use of their soldiers and immediate 
retainers, but leaving the villages and country districts 
to look after themselves. Some of the great Venetian 
tanks were in a high state of preservation and full of 
water when the British occupation took place, notably 
one in the fort at Kyrenia. On the very summit of the 
Kyrenian Range, at an altitude of 4000ft., in the 
Lusignan castles of Hilarion and Buffa Vento, immense 
water tanks were constructed, but now contain no water, 
as the slopes and leads by which they were filled during 
the rains arein ruins. The Turks, during their occupa- 
tion of two hundred years, did nothing of any value 
towards the improvement of the water supply, and their 
reckless improvidence in ese. Reger trees without 
planting fresh ones to take the p of those removed 
added to the — decay of the aqueducts, which were 
never repaired, has cai that excessive dryness of the 
plains during the summer season which the proposed 
ear works are designed to counteract. 

e valleys in Cyprus are generally short and steep, 





the result being that the streams running down them are 





| irrigation being effected by the natural fall. We speak 
| from a five years’ experience of every hole and corner of 
| the island. The river Pedias, which is the longest in 
| Cyprus, is entirely dried up throughout its whole course 
lo twenty-five or thirty miles across the great central 
| plain during the summer, yet after the rains it discharges 
| into the sea vast quantities of muddy fresh water which 
| discolour the Levant for many miles in each direction. 
| To obviate this terrible loss of soil and fresh water should 
| be the aim and object of the newly appointed engineer. 
| Something of the nature of a “barrage,” such as that 
| which dams back the waters of the Nile below Cairo, 
| might, it is conceivable, be placed across the valley of the 
| Pedias above Nikosia where it debouches into the plain. 
|'Then the canals which conduct the imprisoned water 
| towards the various cultivations which extend from 
| Nikosia to Famagusta should be carefully lined with clay, 
| otherwise the precious liquid will disappear with extra- 
| ordinary rapidity. In order to convey an idea of how 
| quickly water is absorbed in this locality, we may mention 
| that a stream of water which rushes out from beneath 
| Mount Pentadactylon, in the Kyrenian Range, 6ft. wide 
| and 8ft. deep, runs down the Kythrea Valley, in the course 
| of which about twelve water mills are negotiated. It is 

then led out by irrigation over a patch of cultivation 
| about twelve miles long by three or four wide, and dis- 
| appears bodily, not a vestige of green appearing beyond 
the outskirts of this patch during the summer. 

To sum up, we would counsel the leaving of the steep 
valleys alone; but that the Pedias and its tributaries—of 
which the Kythrea stream should be one, if it was not 
absurdly wasted—should be controlled by hook or by 
crook. Finally, the planting of new forests should be 
encouraged to any extent, more especially on the summits 
of ranges. The senior medical officer of the Guards, 
whilst in Cyprus in 1885, remarked that the forests were 
— disappearing, from the earth around tree-roots 

ing washed away in storms. This is a fact which we ob- 
served ourselves during our five years’ stay. Itcan only be 
prevented by increasing the duration of rainfall. This is 





effected by planting right and left, as done by the late 
Sir Pope Hennessy in Hong Kong. Violent rain storms 
are not conducive to the growth of mountain forests, but 
gentle and sustained showers. 








ROLLING BASCULE RAILWAY DRAWBRIDGE 
AT CHICAGO. 

Tur Chicago River, which passes through the heart of the 
city of Chicago, is crossed by a great number of drawbridges, 
the traffic across the river being very considerable. Most of 
these bridges are of the ordinary swing type, turning on a 
centre pivot, but as the channel is narrow the pivot pier 
must frequently be placed on the bank, so that half of the 
length of the bridge swings over theland. Thus the Jackson- 
street Bridge, with a length of 280ft., gives a navigable channel 
of only about 85ft., the centre pier being entirely on the 
shore, and the bridge swinging over land which is worth 
many times the cost of the bridge. 

Another serious objection is that as the bridge swings 
horizontally much valuable water front is rendered useless. 
One of the first bridges built with a view to avoid the objec- 
tions to the swing bridges, was the vertical lift bridge at 
South Halsted-street, which was built in 1894. On each 
side of the river is a steel frame tower with pulleys on the top, 
over which pulleys pass wire cables which are attached to the 
end of the Nios. These cables are operated by pagom | 
cogne, and the bridge, which is counterweighted, is lifte 

y up between the towers to a height sufficient to clear 
the masts of vessels, This bridge gives a channel about 100ft. 
wide. 

A new type of drawbridge, known as the rolling bascule 
bridge, invented by the late Mr. William Scherzer, has been 








introduced, and three of these bridges have been built across 
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ROLLING BASCULE BRIDGE OVER CHICAGO RIVER 


(For description see page 516) 
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the Chicago River. 


girders which roll on a path on the bri 
girders having holes which fit over the tee’ 
rack which serves to guide the motion of the bridge. 


of waterway being 109ft. 
a roadway 41ft. wide—with two trac 
way—and two footwalks 8ft. wide. 


operated by electricity. 


The two accompanying views represent the bridge of this 
same type which carries the Metropolitan Elevated Electric 
Railway across the river, showing it open and closed. This 
bridge is between the Jackson-street and Van Buren-street 
bridges, and a swing bridge would have interfered with the 
swing bridge at Jackson-street, as may be seen from the view, 
mn Jackson-street Bridge 
On the 
right is the plate girder approach of that bridge, opposite 

The closed bridge 
Fig. 1 shows both the 


Fig. 2, where the end of the o 
appears on the left, just beyond the raised bascule. 
which is the three-masted schooner. 
beyond is the Madison-street Bridge. 
railway bridge and the Jackson-street Bridge closed across 
the river. 

The railway bridge carries four lines of rails, and has a span 
of 114ft., centre to centre of bearings, over a channel 108ft. 
wide. It is composed of two similar or duplicate bridges placed 
side by side, each carrying two railway tracks, the two parts 
being coupled together to act as one bridge, but they can 
be uncoupled if necessary, as in case of accident to part of 


the operating gear, forming then a double-track bridge. Each 


leaf is so counterweighted that on drawing the centre and 
end locks it rises to an angle of about 30 deg., rolling back on 
the abutment, and the application of power is only required 
to completely open the bridge or to close it. 
each double-track leaf is about 135 tons. 
opened or closed in thirty seeonds, and is ready to receive 
traffic in less than a minute from the time it starts to close. 
When closed, each leaf is a cantilever, anchored by a project- 


ing tail which takes a bearing against the underside of the 


approach viaduct, the approach being firmly anchored to the 
masonry of the abutment. 
home against its bearing. 
Each leaf is operated by two horizontal struts connected to 
the ends of the trusses, the struts being run in or out by 
gearing operated by a 25-horse power electric motor, current 
being supplied from the motor circuit of the railway, the 
line being operated by electricity. There are four 25-horse 
power motors. The amount of current consumed in operat- 
ing the bridge is so small that no separate record is kept of 
it. The bridge was opened 5000 times during the last eight 
months of 1896, and between May, 1896, and — 1897, 
about 1200 trains per day have crossed the bridge. The delay 
to trains caused by the passage of vessels and opening and 
closing the bridge is only from three to five minutes. The 
railway signals, bridge locks, and bridge motors are all oper- 
ated from the tower at the right-hand side of the bridge. 
The general dimensions are as follows :— 


Length between ends of approaches ° =. 
jpan between bearings .. .. .. -. 114ft. 
Width of channel... .. $e - 108ft. 
Headway atcentre .. .. .. 35ft. 
Depth of truss at its shore end -- 26ft. 
Depth of truss at its freeend .. - 6ft. 6in. 
Width between trusses ee -» 21ft. 2in. 
Total width of bridge .. .. .. ‘ . 5lft. 10in. 
Radius of heeloftruss .. .. .. .. - 26ft. 
Weight of each double-traca lesf .. -- 135 tons 
Total weight of bridge <<, Ho. es oe - 540 tons 
Counterbalanced weight on each side .. 28 tons 








SOME EARLY SHIP CANAL SCHEMES. 


AtrHouGH Manchester has been the first place in this 
country to construct a canal for sea-going vessels of recent 
dimensions, it is well known that ship canals are a very old 
idea. They date, in fact, from before the Christian era, 
whilst a notable modern instance is the Caledonian Canal, 
made by Telford, and opened in 1822, to connect the eastern 
and western sides of Scotland by utilising a chain of rivers and 


narrow lakes. Ship canals were rather in favour early in |p 


the present century, mainly as a means of avoiding some of 
the injury—considerably greater than our patriotism allows 
—inflicted upon English shipping by the French during the 
long wars. A London and Portsmouth ship canal was pro- 
jected in 1807, at a time when Government was paying about 
£200,000 a year for the transport of troops, stores, and muni- 
tions of war between those places. It sometimes took weeks 
to effect the passage, vessels waiting for a wind or for a man- 
of-war as convoy, till a number of craft were ready to go 
together. It was estimated that over 100 vessels were lost 
annually between the Downs and the Isle of Wight, and that 
the French captured about £3,000,000 of English shipping 
in that distance during the twenty years or so the war lasted. 
The plan was called the Portsmouth, Southampton, and 
London Junction Canal, and would unite the Itchen Navi- 
gation at Winchester with the Basingstoke Canal, or the Wey 
at Godalming, vid Alton and Farnham. It was intended for 
small coasting vessels, which presumably would have discharged 
into barges at Weybridge, as the bridges at Kingston, Richmond, 
Kew, &c., would not have allowed them to come to London. 
Plans were drawn up by the elder Rennie, but capital was 
not forthcoming, and nothing was done just then. A chain 
of ordinary barge canals was made soon after, by two separate 
companies, which utilised and improved the rivers Wey and 
Arun as part of the inland waterway from London to Ports- 
mouth. The route was from the Thames at Weybridge, by 
Guildford and Pulborough to Arundel, then, skirting the 
coast, into Langston Harbour. In spite of these boat canals 
being nearly finished, a “London and Portsmouth Grand 
Ship Canal” scheme was brought out early in 1825, Sir 
Charles Dance, the well-known experimenter in steam road- 
traction, being its secretary. The estimated cost was some- 


Each bridge has two leaves. The heels 
or shore ends are fitted with curved and counterweighted 
e abutment, the 
of a horizontal 
The 
first of these bridges was the one at Van Buren-street, which 
has a span of 115ft. between centres of bearings, the width 
The bridge has three trusses with 

for an electric tram- 
The latest is the North 
Halsted-street Bridge, with a span of 127ft., and a channel 
121ft. wide; this has two trusses with a roadway 34ft. wide, 
and two footwalks 7}f{t. wide. This bridge also has an electric 
railway over it, and, like the Van Buren-street Bridge, is 


The weight of 
The bridge can be 


The end lock holds this tail firmly 


the back of Lambeth Lower Marsh. Across it, from the 
latter street, ran Lancelot-street, the middle part of which 
has been entirely absorbed. The retaining walls round the 
station site are ay finished, and the power house, in the 
south angle but on the ground level, is getting on. A fing 
octagonal chimney in connection with it may be about 130ft 
high. The line will run out under Aubin-street, and below 
arches 251 and 252 of the 1879 portion of Waterloo Station 
These arches have been cleverly thrown into one, the upper 
part of the division between them now resting on the crown 
of a tremendously strong arch of eight rings of blue brick, 
A glimpse of the interior of the tunnel, beneath Waterloo 
can be obtained from Aubin-street. The bottom of the station 
site of the City electric line is some 30ft. or 40ft. below the 
ground level, the line running about due north as it goes out, 

Hard by, the widening of the South-Eastern Railway is in 
full progress. This line was made with two up roads and one 
down, about the time when the Brighton and Chatham lines 
were constructed into Victoria on the same system. The 
widening consists in the addition of a new down line, and 
begins at Belvedere-road, close to Charing Cross Bridge. At 
Manners-street an angle is formed to contain a turntable, 
Sutton-street is crossed, and a lattice bridge is now being erected 
over York-road by Messrs. Eastwood, Swingler, and Co., of 
Derby and London. Thisis supported in York-road by three 
timber struts, but will be a single span. Four narrow thorough. 
farescalled Anne, Agnes, Frances, and Mepham streets are then 
crossed, the first named by the only brick arch on this section, 
the others by iron bridges. Waterloo Bridge-road will have to 
be crossed by a span, not yet begun, which will cover part of 
Alaska-street as well. The abutments here are ready, and 
faced with white bricks. At Waterloo Junction the signal. 
box of that name will have to be moved ; in fact, the station 
must be nearly rebuilt. It will certainly bear a great deal of 
improvement, All the houses on the north side of Sandell. 
street have to come down, but at present they have only had 
their windows smashed as a preliminary. Cornwall-road will 
be crossed, but nothing has been done here yet. After this 
point, the arches of the new viaduct are fast rising between 
Wootton-street and the old part of the line. Two narrow 
slums called Windmill-street and Eaton-street will be spanned, 
but operations are not yet begun. A bridge over Broad Wall 
is finished, and another over Co ood - street as well. 
Between these lies Isabella-street, all the north side of which 
has been removed, six arches of stock brick taking the place 
of the houses. The large span, some 35 yards, across Black- 
friars-road against the old Surrey Chapel, is still in progress, 
necessitating heavy timbering in the roadway. At Gambia- 
street the line only requires widening by 3ft. or 4ft., owing to 
there having been a station—called Blackfriars-—near here 
originally. Fortunately, ample room was left beneath the 
London, Chatham, and Dover, which will not have to be 



































































































engineer of the time. His line of country was from a 
tide-lock in the river at Rotherhithe, by Kennington 
Common, where there was to bs a large basin, along nearly 
the course now taken by the London and South-Western 
Railway between Vauxhall and Wandsworth, up the Wandle 
Valley, then by Epsom, Dorking, and Ockley, to Arundel. 
From there it would go through much the same country as 
the boat canal of the Portsmouth and Arundel Navigation 
Company of 1817, except that it was to cross Portsea Island, 
on which Portsmouth stands, and end about where Southsea 
Pier now is. Cundy put the cost of a canal about eighty 
miles long at four millions. It was to be 150ft. wide, 30ft. 
deep, and available for the largest merchant vessels, about 
1200 tons, then built. A rise of 127ft. was to be attained by 
only four locks, the summit level of twenty-one miles extend- 
ing southwards from Epsom Common. Four more locks, of 
course, were needed for the descent. On this line Cund 
expected a gross yearly revenue of £662,800 could be Presa: | 
with working expenses of only £112,800. He seems to have 
contemplated the use of steam towage, when required, and 
estimated that 1200-ton vessels could come through to 
London in fourteen hours, and fishing boats from Arundel 
Bay in eight. The former were to pay £240 in tolls. So 
confident of success was the engineer that he even devised a 
plan for nag oy on the canal all the sea pilots whose 
occupation in the Thames and round the Forelands would 
be ruined by it. Although Government was not unfavour- 
able to the scheme, they lent it no useful aid, and investors 
not then being used to projects requiring money by the 
million, it fell through. Three other lines of route, all 
longer and less practicable, were surveyed by different en- 
gineers, but were never even begun. The two barge canals, 
however, were completed, Josias Jessop being the engineer, 
but they were not very successful financially. They agreed 
between themselves and the two river—Arun and Wey— 
navigations completing the waterway between the Thames at 
Weybridge, and Portsmouth, to charge a through rate of 
4s. 6d. per ton upon all goods carried between those ‘points 
in time of peace. In war time the highest rates allowed by 
the Acts forming the companies might be charged. This 
4s. 6d. rate was far lower than could possibly have been 
made by thestage wagons, which then formed the only means 
of inland heavy transit between London and Portsmouth. 
The river Wey between the Thames and Guildford—extended 
to Godalming about 1760—it may be observed, was canalised 
under an Act of 1671, and is said to have been the first 
inland navigation in this country to be provided with locks. 
At the same time that the above schemes were in hand, a 
ship canal was also projected by the English and Bristol 
Channels Ship Canal Company. Pevciaiion inland from 
Seaton Bay, close to the junction of Dorsetshire and Devon- 
shire, it would have gone by Colyford, near Axminster, Chard, 
and Taunton, to Bridgwater Bay at Stolford, a few miles | interfered with. Gravel-lane is next crossed, and then Ewer- 
below the town of Bridgwater. Although only about half the | street. Between them, but on the other side of the line, is 
length of a London and Portsmouth ship canal, this one | a large space, part of it secured for sidings. It is bounded on 
would have been much more difficult of execution and main- | the north by Lavington-street, and may be 200 yards long 
tenance. No fewer than twenty-nine locks were needed at | from east to west by 130 wide. A portion is occu- 
each end of the summit level of 124 miles. To supply these | pied by the girder stores of Messrs. Measures Brothers and 
locks several hundred acres of reservoirs would bs necessary. | by other works, the sidings taking up the southern half. 
The total length was to be 443 miles, the summit level being | These will be upon brick arches, fifteen or sixteen in num- 
245ft. above low-water level at the Seaton end, but 267ft. 7in.| ber, and about 30ft. span, accessible from Ewer-street. 
above it at Bridgwater Bay. This difference arises from the | The centres of many at the Gravel-lane end are alread, 
much greater rise and fall of the tides in the Bristol Chan-| up. Apparently the siding neck will run from the nort 
nel than in the English Channel, where they have more room | side of the line at Great Guildford-street. After Ewer- 
to expand. Upwards of 220 miles’ distance would have been | street comes a bridge, not quite finished, over Great Guild- 
saved by this canal between Bristol or any port east of Bridg- | ford-street, succeeded directly by Southwark Bridge-road at 
water and Beer Harbour in Seaton Bay or any port in the] its junction with Union-street. This bridge, which is not 
Channel east of the latter. The Land’s End was a very | commenced, will be 50 or 60 yards in length. From here 
troublesome point to round sometimes for sailing vessels, | eastwards the arches of the viaduct are not yet turned, nor 
quite as bad as the Downs, but without any good anchorage | are the bridges over Worcester and Red Cross streets begun. 
or harbours of refuge near. Telford’s estimate for the work | At the latter Cannon-street West junction signal-box is 
amounted to £1,712,844, and the company proposed to raise | temporarily underpinned for the new work to pass, and will 
£1,750,000, with borrowing powers of th uarters of a| be rebuilt. Close by, on the south side of Southwark-street, 
million more. It succeeded so far as to obtain an Act of | this portion of the widening ends, the distance from Belvedere- 
Parliament, July 6th, 1825, but its powers were allowed to | road being a few yards more than a mile. Alithe bridges are 
lapse, and nothing was done. A return of at least 12 per | or will be by Messrs, Eastwood, Swingler, and Co., the abut- 
cent. upon the capital was expected. Although termed | ments in all cases being of white glazed bricks, 
grandiloquently a ship canal, it was not intended for vessels} A new single-line bridge, or iron viaduct rather, has been 
of more than 200 tons burthen—-in fact, coasting schooners | finished across Borough High-street and the northern 
and brigs. Large vessels probably seldom required to pass | approach to London Bridge Station for some time, but it was 
between London or the south-coast ports and Bristol; but | only brought into use on the 11th Oct. Instead of crossing 
no doubt the canal would have been considerably used by | both by one span, like the hideous old bowstring bridge along- 
small sea-going craft, if it had been made. Brindley had | side, it has two piers in the ascent to the station. At the 
lanned a small canal from Exeter by Tiverton and Taunton | junction of the western road up to the station—termed Rail- 
way Approach—and Denman-street, the City and South 
London Electric Railway is making a station, which will be 
about three furlongs from the Monument and Borough 
Stations on either side of it. A good view of the works can 
be got from the iron viaduct just mentioned. 

Of the South-Eastern works below London Bridge, 
described in THz EnGrxgrer for November 20th, 1896, the 
widening of the Greenwich line on the north side forabout three- 

uarters of a mile between Goodson-road, Rotherhithe, and 
lt-street, Deptford, is nearly finished, though the bridge 
over the Grand Surrey Canal is not yet up. 


to Uphill Bay, in the Bristol Channel, in 1769, with a similar 
object to the above, but that, too, ended only in talk. 








NEW RAILWAY WORKS IN SOUTH LONDON. 


TE unromantic neighbourhood of Waterloo Station is just 
now @ centre of great activity in the way of railway construc- 
tion. Within a stone’s throw of each other, no fewer than 
three railway companies have important works in hand. 
Commencing at the south end of Carlisle-street, Lambeth, at 
arch No, 189, the London and South-Western is widening its 
line towards Waterloo, under powers obtained in 1893. The 
old houses—1813—in Penlington-place, Hercules-road, have 
been pulled down from Carlisle-street to No. 68, after which 
the line keeps at the back of the houses, crosses Homer and 
Allen streets, goes behind Newnham-terrace and its southern 
part, widening out, stops in the rear of the Westminster 
Bridge-road houses. The part immediately adjoining the 
existing railway on its southern side will go on over the 
north end of Carlisle-street, pass behind the Canterbury 
Music Hall, cross the Westminster Bridge-road, and rejoin 
the main line upon the site of the Woking Necropolis Com- 
y’s private station, just outside Waterloo. None of the 
our bridges which will be necessary are yet up, but the 
abutments for those over Homer and Allen streets are 
finished, and are quite 40 yards wide on the east side of the 
latter. The western abutment in Carlisle-street is also up ; 
these are allfaced with white glazed brick, which is certainly 
a great improvement on the old style for such remarkably 
dark and dingy thoroughfares as these. That portion of the 
new work which stops short of the Westminster Bridge-road 








SEWING-NEEDLES IN GERMANY. — The sewing-needle, though 
small, forms a very important article of commerce in Germany. 
While formerly England supplied that country with needles, this 
industry, according to the United States Consul at Annaberg, 
has during the last few years devel to such an extent that 
the Germans are able to meet their lish competitors, not only 
on the markets of the world, but in the Bri Colonies and in 
England as well, says the Journal of the Society of Arts. The 

om seats of the industry are Aix la Chapelle, Burtscheid, 
wary , Altona, Nuremburg, and Schwalbach. The factories of 
Aix la Chapelle alone produce 50, 


000,000 needles weekly. The 
following figures show to what extent the exports from Germany 
of these needles have developed. During the eight 


ears from 
1880 to 1887, the German export of needles of all is—embroi- 


dery, knitting, di , sewing, and se -machine need !es— 
pen A Err to 600, 000%.. of the value of 722,600,000. The follow- 
ing eight years e a still better showing. During this period 
the quantity exported was 15,000,0001b., valued at £3,000,000. 
The enormous growth in the production of this article is dae 

rincipally in the export trade to China, where Germany seems 
fo entirely control the market, Othercountries importing German 
sewing-needles are British East Indies, France, the United States, 








thing over four millions, but five millions were to be raised. 
A company was formed, but it does not appear that the 
money was raised or the work begun. 

The yéar 1825, however, was one of bubble companies and 
mad undertakings of every sort and kind, and this ship 
canal, which was to have no locks at all between Deptford— 
where it joined the Thames—and Portsmouth, was appa- 
rently one of them. Another London and Portsmouth 
Ship Canal, which seems to have been more or less in 
contemplation from 1824 to 1827, was projected by N. W. 
Cundy, a clever but enthusiastic and rather unpractica 


is to be used as sidings, more room for which is urgently 
needed. All this is but part of afurther scheme of widening, 
beginning at .Wandsworth-road. - Power to execute this.and 
to acquire the whole space between Waterloo Station and 
Lower Marsh, with a view to future necessities, will be sought 
in the coming session. 

On the south side of Waterloo Station, and separated from 
it only by Aubin-street, may be found the subterranean ter- 
minus of the Waterloo and City Electric Railway. The area 


Austria, Hungary, Italy, and Turkey, In conclusion the American 
Consul says:—'* Under the protection of their Government tbe 
Germans have built up a needle industry which commands the 
respect of the world, At first they imitated the English methods 
of manufacture, but their superior technical training soon enabled 
them to discover the defects of the English machinery, and they 
adopted new and ed de and followed their own course 
of manufacture, e infant in of a few years ago has 
become one of national importance, manufacturers go into 
the markets of the world, preferably into new countries, and 








is about 50 yards wide by 100 or so in length, and extends to ' compete successfully everywhere.” 
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DAVIS'S MOTOR CAR STEERING GEAR 

























































































A NEW MOTOR CAR STEERING GEAR. 


THERE are still some few earnest workers in the eelf- 
propelling motor field who are giving very close attention to 
all that pertains to the motor car asanentity. Among these, 
we think, may be included Mr. H. T. Davis, the inventor and 
patentee of the improved steering gear, more especially in- 





tended for motor cars, but applicable to all four-wheeled | 


vehicles, which we illustrate in Figs. 1, 2, 3, and 4. 


It is, of course, known to all constructors of wheeled | 


carriages that to ensure their proper working it is necessary 
that the axes of rotation of all their wheels should be 


parallel to one another when the carriage is moving on a | 
straight course, and convergent to a common axis perpen- | 
dicular to the supporting plane, when moving on a curved | 


course. To ensure this action in four-wheeled vehicles the 
front axle has hitherto been pivoted on a central pin at its 
mid-length, but as all coachmen are aware, such an arrange- 
ment without a pole, or shafts, to restrain the erratic move- 
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ment of this axle, when any obstruction is met with by 
either of its wheels, requires very cumbrous controlling 


gear. 

By arranging the leading wheels—which are generally the 
steering or guiding ones—to turn independently by pivoting 
them on short arms, a greater control is possible; but as 
hitherto arranged, their position for correct action has only 
been approximate when angled for turning on a curved 
course, the error for sharp curves being very serious, as it 
causes skidding and the throwing of severe lateral stress on 
the wheels and tires. The system, however, has many 
advantages, and is used extensively at home and abroad for 
motor ca es. The range of this gear is, however, usually 
limited—so as to avoid the error present when in extreme 

itions—which involves a wheel track of considerable 
meter, and much turning room when a right about or a 
complete turn is necessary. It also requires the operation 
of what is known as “ backing and filling,” in order to get 
round—methods which are unsuited to narrow roadways or 
crowded thoroughfares, and are moreover discouraged by 





Fiz. 2 


Fig. 1 


the Local Government Boards in their motor carriage 


| regulations. 


The invention illustrated in Figs. 1 to 4 has therefore for 
its object to so construct steering apparatus for all kinds of 
road carriages and wheeled vehicles as to ensure that their 
wheels shall at all times occupy such positions, that their 
axes when produced shall converge to and intersect in a 


common or instantaneous- axis when viewed in a direction | 


| perpendicular to the supporting plane. 
Its action will be more easily understood by a reference to 
| the diagrams-—Figs. 3 and 4—which accompany our illustra- 
| tions of the gear itself. These latter need little explanation, 
Fig. 1 being an elevation of the improved gear, and Fig. 2 a 
plan of the same looking on the top side of the springs and 
axle. In Fig. 1 X X is the axletree, having forked ends, to 
| which are attached the jointed arms RR on which the 
wheels W W when in motion turn. With these arms are 
combined—in one forging—the tiller heads T T, fitted with 
| sleeve pieces coupled to the ends of the movable tiller bar 
| TB, which is carried in the clip guides K K fixed at both 
| ends of the axletree X X, the springs S S supporting the fore 
body of the car being located on either side of the axletree, 


o 














Fig. 4 


| and carried by it as shown. Motion may be given to the bar 
|T B by any kind of hand gear preferred by the carriage 
builder. 
Fig. 3 is a diagrammatic plan of a four-wheeled vehicle with 
the trailing axle DD fixed, the two steering wheels being 
pivoted on the ends of the leading axle at A and B, as pre- 


as the lines C! B, C! A, and C" B, C"! A, do in Cand C, 
For a straight course of the car, these lines should meet 
on the longitudinal centre line of the carriage, C E, and 
| for other positions on either hand of it. This arrangement 
| gives geometrical accuracy for all positions. Inthe examples, 
| the amount of angle given to the leading wheels is equal to 
what is accomplished when any ordinary carriage is brought 
to half lock, or the fore carriage moved through 45 deg. 
Another advantage claimed for this improved arrangement 
of steering gear is, that it gives an increased leverage to both 
wheel tillers as the angle of lock becomes greater. With 
0! linkwork it will be seen on reference to the diagram, 
Fig. 4, that in the extreme position, the angle made by the 








| case of one of the wh 


joint rod and lever is dangerously near zero, or 180 deg , in the 
S. 








RAILWAY STATISTICS OF THE UNITED STATES. 


From the introduction to the 1897 edition of Poor’s 
“Manual of Railroads,” cur American correspondent has 
compiled the following statistics, which refer to the year 
ending December 31st, 1896 :— 








viously shown in Figs. land 2. The geometrical principle | 
involved in the action may be thus stated. Ifa parallel line | 
such as C! C be drawn as far in front of the leading axle A B | 
as that axle is from the rear one D! D, then on this line the | 
centre lines of the steering tillers should always intersect, | 


Length of line laid to December 81st, 1896 .. .. 182,600 miles 
Net increase of mileage during 1896... .. .. .. 1,206 ,, 
Railways reporting statistics " 178,549, 
Second track and sidings . 56,983 4, 
Total mileage cise és Se. os we pe oe, ae Ss 
AN oe ick ae “nas eer dw Sed eet) ae es 
CTE rR Gee ee ae ee 27,864 45 
Locomotives : 080 
Cars— 
Passenger .. .. 24,788 
Baggage and mail 7,839 
Lr ae ee oe 1,250,061 
Total (exclusive cf company’s cars and parlour 
Cn Re eae 1,272,688 
Liabilities (dols.)— 
Capital stock . om -- 5,290,780,567 
Bonded debt .. 5,416,074,969 
Unfunded debt .. 889,502,302 
Current accounts ee 86,382,440 
Total liabilities .. 11,482,690,278 
Assets (dols.)— 
Cost of railway and equipment .. .. .. .. 9,958,767,710 
Real estate, stocks, bonds, and other invest- 
men dé @6 20:70, cn. ew eo Jee” eee 
Other assets i 231,915,121 
Current accounts ee 161,396,35 
pa a eee -- 11,997,497,213 
Excess of assets over liabilities .. .. .. .. 364,806,985 
Passenger traffic— 
Mileage of passenger trains .. 837,641,115 
Passengers carried .. .. .. os 535,120,756 
Passengers carried one mile .. »- 18,054,840,243 
Passenger earnings, dols. .. .. .- .. .. 265,313,258 
Average receipts per passenger per mile, cents 2°032 
9” ae Dee RE 49°58 
” ” 99 train mile 78°58 
pe 2” mile of railway, dols. 1,467 
pe passengers per mile of railway .. 2,958 
ms miles travelled per passenger .. 24°40 
Goods traffic— 
Mileage of goods trains .. 497,248,296 
pe ee eee -- 773,868,716 
Tons of freight carried one mile .. . -- 93,885,853,634 
| Freight earnings, dols. .. .. .. .. «. +. 770,424,013" 
| Average receipts per ton per mile, cents.. .. 0°821 
| ” ” ” eae 99°55 
| ” ” » freight train mile, cents 154°94 
| pee ios yy mile of railway, dols. .. 4,259 
j ve tons per mile of rail oa, eee es 4,278 
| pan miles perton .. .. .. as ee 121°32 
| Finances (dols.)}— 
Gross earnings .. .. . 1,125,682,025 
| Netearnings .. .. «. « . 382,333,756 
| Operating expenses.. .. .«. 793,298,269 
| Total available revenue .. .. .. .. «- 436,341,298 
| Payments from total available revenue— 
| Intereston bonds .. .. .. .. « 242,415,494 
| UU Sa” Gk ic es ae be ee ae 81,804,854 
| Gross earnings per mile of railway .. .. . 6,223 
Net - Fs ms ee? 1,837 
Percentage of e ses to earnings - 70°48 per cent. 
| Interest on total bonded debt .. .. 4°43 ” 
Dividends paid on total share capital 154 yg 


| All the figures are exclusive of the elevated railways of 
| New York, Chicago, and Brooklyn, and also exclusive of 
| those railways which are operated mainly for switching or 
shunting purposes in connection with terminals and in- 
dustrial enterprises. 








THE INSTITUTE OF MARINE ENGINEERS.—The ninth annual con- 


| versazione of this Institution will take place at the Town Hall, 


Stratford, on Friday, the 3rd December. In addition to the lighter 
portions of the evening’s entertainment, the president, Mr. J. 
Fortescue Flannery, M.P., J.P., M. Inst. C.E., will deliver an 
address, entitled ‘*‘ Some Successive Steps in the Past ——— of 
— Engineering: Its Existing Condition : Some Possibilities of 
the Fature.” 
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LITERATURE. 


Block Signal Operation. A Practical Manual. By Wm. L. 
Derr, Superintendent, Delaware Division of the Erie 
Railroad. New York: D. Van Nostrand Company. 
London: E. and F. Spon, 125, Strand. 7s. 6d. 


Tuts is one of the best books on the system of working 
railway c in America that we have seen. Itis a 
work that may be read by others than those d in 
railway work, and would prove interesting and under- 
standable. It cannot, however, be ed as a text 
book, seeing that there are practically no illustrations. 
It has evidently been written by a traffic officer, as the 
greater part of the work is devoted to rules and regula- 
tions for working the traffic, and when, towards the end, 
various appliances and systems are named, the author 
only describes what they do but not how it is done. 
What is said, however, is put very plainly, and any one 
can fairly well imagine from the end that is gained by 
what means it is wrought. The author, too, is to be 
congratulated in not thrusting forward ideas of his own. 
As he says in the opening remarks, his aim has been to 
present the latest practice in block signal operation in 
America and Europe, and not to submit original ideas. 
It is also gratifying to read from an American pen that 
the English practice of to-day in block working is the 
result of long experience by which the railroads of 
America shoal not fail to profit, and for that reason he 
has devoted some considerable space to English rules 
and methods. For these Mr. Derr has apparently sought 
the help of the London and North-Western Company's 
late superintendent of the line—Mr. G. P. Neele—and in 
seeking that gentlemen’s advice he has acted very wisely. 

iS) ing of the London and North-Western Company 
reminds us to notice the contrast between the rules and 
regulations issued here and those emanating from an 
American company. Ours are most prolific in their 
description, and probably to a lay mind they appear full 
of repetitions. But the Americans adopt in framing 
their rules the same terse, to-the-point manner that they 
use generally in their utterances. Thus, for instance, the 
London and North-Western block code occupies fifty 
pages of the book, whilst the Erie block rules are con- 
densed into sixteen pages. Again, the London and North- 
Western rules for working single lines by the electrical 
train staff system occupy thirty-three pages, but the 
Chicago, Milwaukee, and St. Paul line need but ten pages 
under the same heading. 

Anyone acquainted with the systems used in both 
countries cannot but be struck by two great contrasts— 
first, the small amount of absolute block used across the 
water as compared with this country, where it is absolute 
block everywhere on passenger lines, except in busy 
stations where trains have to make connections; 
secondly, the advanced state which automatic signalling 
has reached there, whereas here we have only the single 
installation on the Liverpool Overhead Railway. Of course, 
under this second head, there comes the question of 
working points and signals by mechanical means instead 
of by manual-power. That has been carried out to a 
very large extent in America, but so far there is no 
actual installation in work in this country, where both 
points and signals are manipulated, and one by a signal- 
man in the usual way. 

The first contrast is readily disposed of. Across the 
water, their block sections are generally so long that 
trains would necessarily have to be detained some 
minutes at a block station whilst the proceeding train 
got through the section, and consequently it is found 
more expeditious, and apparently equally as safe, to work 
most of the traffic on the permissive system. Then, 
again, it must be remembered how much of their mileage 
is single where most of the movements of the traffic are 
regulated by the despatcher at headquarters. Here we 
cover less area, and only in sparsely-populated districts 
are really long block sections to be found. Here, also, 
our railway companies are too much at the mercy of 
public opinion, which guides the House of Commons, who 
in turn influences the Board of Trade, and so we have 
laid down for us specific rules as to how our trains shall 
be worked ; and let us here mention, in parentheses, that 
the inspecting officers are now apparently getting anxious 
to have all the goods trains worked on the absolute block 
system. From all these regulations, except in a certain 
few States, the American Railway Companies are free. 

As regards the second contrast, 7 ¢., the mechanical and 
automatic working of signals, it seems to us that this 
may be due to two reasons. The principal cause, to our 
mind, is the difference in the variations of the tempera- 
ture. In our moist climate it is useless to expect much 
from a track circuit. Then, again, probably a second 
deterrent effect has been the same. public opinion to 
which we have just referred. Most of the officers of the 
British lines would only be too glad to get either an 
automatic signalling plant or mechanical means to assist 
the signalman. The traffic manager knows that the staff 
of signalmen, the wear and tear of locking frames, 
signals, point and signal connections, would be reduced. 
But where would his traffic be if there was a breakdown 
of the machinery ? and would not his competitors gain 
were he to have a collision through an automatic signal 
failing to go to danger ? 

Amongst the methods of automatic signalling referred 
to is the Hall system, which, by the way, one of our 
contemporaries said the other day, the Hall Signal Com- 
pany was anxious to try in this country. We notice in 
the rules for working found on that system issued by the 
Lake Shore and Michigan Southern Company, that should 
a driver come to a signal at danger he shall stop, and after 
waiting two minutes, he may go ahead cautiously. This 
appears to show great confidence in the driver, and yet 
what a contrast to the system adopted at junctions and 
level crossings. Here in this country we are satisfied 
to provide signals, and expect a driver to obey them ; but 
in America they are be err accustomed to signals 
being ignored, as at junctions and level crossings, 
facing trap points, or derailing switches, are provided. 


In dealing with track circuits, Mr. Derr touches two 
points which are great difficulties in the adoption of an 
“lock and block” system—and about that subject we sh 
shortly have something to say in an article to itself. He 
says that the track circuit, or contact, must be placed 
the maximum distance inside the home signal in order 
that signal shall not be thrown to danger until the 
whole of the longest train has passed it. What, then, we 
ask, is to ensure the protection of a short train, and if 
short trains are not absolutely protected, are we not 
destroying half the value of the safeguard? Again, the 
the author says that in order to prevent the train clear- 
ing itself when only part of the train passes into the next 
section, either because of a break-loose, or part of the 
train being left on the line for cam. purposes, the 
whole of the length of line from one block section to the 
next shall be a continuous rail circuit. Mr. Derr has 
named a real difficulty, but we are not prepared in this 
country for such a remedy. 

But after all, these comments are directed towards the 
system, and not towards the book. As regards the work 
itself we will end as we began, by remarking that it is 
a well-written, clear, and interesting book. 


The Dwelling-house. By GrorGe VivIAN Poorr, M.D., 
F.R.C P. London: Longmans, Green, and Co. 1897. 


Tue book before us is a worthy successor to the author’s 
‘« Essays on Rural Hygiene,” being written in a clear and 
popular style, so that it must appeal alike to the sanitary 
engineer and to the public at large. 

The opening chapter deals with the modern dwelling- 
house, pointing out its defects, paucity of light and air, 
and deprecating that blind adherence to the cult of sani- 
tation by water, with its attendant syphon traps, which, 
as Dr. Poore demonstrates, are but too often the culture 
beds of innumerable putrefactive organisms. We have 
all grown so accustomed to the ‘‘ typical London house,” 
that, like children with their catechism, we never dream 
of questioning it, until a prophet of science arises to point 
out the glaring defects and sanitary inconsistencies of 
these mansions, and we have perforce to admit the truth 
of his strictures, and will, if wise men, as far as circum- 
stances permit, ‘set our houses in order.” We quote 
one pregnant sentence, ‘‘ That the internal channels of 
communication, instead of serving for the supply of fresh 
air, merely facilitate the exchange of foul air.” Who 
does not know the damp, unwholesome smell coming to 
the first floor from ‘‘ the basement,” or the smell of cook- 
ing which pervades the whole house? These things have 
been and are in the older dwellings, but there is no 
excuse for perpetrating them afresh, as our author gives 
the outline of a design for a five-storeyed house, in which 
the living rooms are entirely separate from the domestic 
offices, and in which the staircase ensures the maximum 
of ventilation and light. 

The wrong-headedness of constructing houses in the 
suburbs or in the country, where often ample curtilage is 
to be had at a moderate rent, on the lines of a London 
house with its walled ‘‘ backyard,” and storey piled on 
storey, is dealt with severely. ‘Traps and trapped 
gullies are evils which are only to be tolerated for the pre- 
vention of greater evils.” Therefore in the country rain 
water should be collected for future use or allowed to 
run over open gullies to a convenient patch of ground. 
The disposal of the slop water of the house, a very impor- 
tant matter, is dealt with at length by Dr. Poore, who has 
carried out numerous experiments which go to show that 
much larger quantities than are likely to be met with can 
be disposed of in open gullies, constructed with a shallow 
floor of large flints, thus leading the water to percolate 
into the soil and to nourish the shrubs which are grown 
on either side. Desirable as dry methods of treatment of 
the various off-scourings from a house may be, as advo- 
cated in Chapter II., we cannot but feel that they are 
impracticable in crowded centres of population, on 
account of the carelessness and ignorance of the people, 
and the want of the necessary land about the dwellings. 
Our author deals in the fourth chapter with the legisla- 
tion which has made great sewerage schemes possible, and 
has brought about the overcrowding which we deprecate, 
by the facilities provided for removing all those undesirable 
matters inseparable from closely aggregated populations. 
As Mr. Herbert Spencer has often maintained with so much 
force, legislation has failed of its object, and bas but added 
problems still more difficult to deal with than those 
which the laws were constructed to solve. Why have the 
sanitary enactments failed of their object? Dr. Poore’s 
answer to this question is that we have attempted the 
impossible; the expulsion of nature with a pitchfork, in 
that we have denied to the soil those matters that are 
dealt with by the process known as humification. 
Perfection is impossible in things human; and if it 
must be admitted that certain evils follow in the wake of 
the water carriage of sewage, yet it is evident that we are 
far better off than our grandfathers in that our public 
health is improved. This improvement it is not denied 
is the outcome of more efficient methods of sanitation, 
and this sanitation is —— by the removal of 
sewage by water. We find a discussion on the “ a 
Farm” in Chapter VI. Very small communities have made 
a commercial success of the sewage farm, when worked 
with care and skill; any relaxation of watchfulness has 
been visited by financial disaster, and danger to the 
health of those living in the neighbourhood. Great cities 
have spent millions of money in the attempt so to dispose 
of the solid sewage on a great scale, and have failed 
because humification does not take place as rapidly or as 
satisfactorily as was anticipated, and because the crops 
of the cabbage family grown on human excreta are unfit 
for human food; and recourse has had ultimately to be 
made to rye grass, as the one crop that can be grown with 
certain success on a sewage farm. 

Water carriage is enormously costly, but it is the only 
method which can be depended on for the removal of the 





* undesirable” from our houses and neighbourhoods with- 
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out causing a nuisance. The offence caused in cities 
when the pail system was in vogue, by the passage of 
the ys pce carts through the streets, was so intolerable 
that the inhabitants preferred heavy taxation for sewers 
rather than endure it. The section of the second chapter 
dealing with “ Wells,” with its practical illustrations, ig 
of interest, as it advocates the use of surface-wells, and 
as far as we can judge, justifies the advice, provided that 
a proper site be chosen. This dictum must be received with 
eat caution, and a rigorous attention to limitations. The 
ourth chapter dealing with overcrowding comes home to 
the Londoner, proving that the Strand is the most fatal 
district to infant life in the whole of England, notwith. 
standing the many open spaces, parks, gardens, and 
mansions it contains. These ‘‘ lungs” of London do not 
compensate for lack of light and air immediately around 
the dwellings. It is too late now, the mischief igs past 
mending. Until the public conscience is so far awakened 
that owners of houses in the area can be compelled, or do 
of their own initiative pull down their houses to give 
access of light and air to others, the evil will remain, and 
to speak plainly, we must make the best of it while 
dreaming with Dr. Poore and Mr. Bellamy of the 
millennium. Lack of space prevents our quoting freely 
from the section headed ‘‘ Remedies for Overcrowding,” 
which is admirable, and should be read and re-read by 
sanitary authorities until they have thoroughly 
digested it. ‘‘We have been long accustomed to hear 
that our chief sanitary necessity in this world is pure 
water. This would be quite true if we were fish. But 
it is obvious that the purity of the air we breathe is of far 
greater importance. . .” Which well deserves quota- 
tion. Our friend the ubiquitous and useful bacillus, whose 
activity renders all putrescible matter harmless to the 
animal world by converting it into food for the vegetable, 
thus completing the circulation of organic matter, receives 
a fitting eulogium in the concluding chapters. 

The present tendency in the sanitary world is to recog- 
nise the supreme value of the oxygenating faculty of 
certain organisms = refuse organic matter, and ex- 
periments are now being conducted of exposing sewage 
under favourable conditions to. the action of these organ- 
isms. Should a practical solution of the problem of the 
disposal of sewage be arrived at in this direction, Dr. 
Poore will be justified in the claim for Nature’s, as op- 
8g to artificial methods, so ably set forth in this 

ook. 
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The ** Mechanical World” Pocket Diary and Year-book for 1898. 
Containing a collection of useful engineering notes, rules, tables, 
and data, Manchester: Emmott and Co., Limited, Price 61.— 
This remarkable little publication enters its eleventh year in a new 
cover, a good stout cloth binding replacing the caraboard cover 
which has been used up to the present. Tue matter has also b.cn 
entirely reset in new type, and a good deal of new matter, par- 
ticularly with regard to beams, has been added, so that the little 
work thould be as popular as ever. We note that the edition cor - 
sists of 22,000 copies, 

Rails and Accessories, By Thomas W. Ward, Fitzalan-chambers, 
Sheffield. Price 1s.—This is a very usefal little book. It is ix- 
tended for the guidance of those who, not being railway engineers, 
have, nevertheless, to lay colliery or works sidings, or short 
lengths of line between one establishment and another. It e3- 
plains in a very straightforward way what kind of rails are in the 
market, for what they are suitable, and the various methods of 
constructing tracks, from the little 18in. trolley road to one capable 


of ing a full-sized goods engine. ‘'ne information is accurate, 
and, if followed ergo even an amateur can hardly make a 
mistake. It is a book to be recommended, 


The Essentials of Gearing : A Text-book for Technical Students and 
for Self-instruction ; containing numerous probims and practical 
formulas. By Gardner C. Anthony, A.M. Boston, U.8,A.: D.C. 
Heath and Co, 1897, Price 1.50 dols.—A valuable little volume, 
containing a great deal of information about tooth-gearing, put in 
a clear and useful form; the diagrams are excellent, and a very 
satisfactory notation is used throughout. The folding plates at 
the end of the volume open out, so that they can be seen con- 
veniently whilst one is reading the letterpress referring to them. 
We notice that helical gear bas been omitted, which seems a defect 
in a volume which is, on the whole, deserving of a large measure 
of praise, 








TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, W. B B-owa 
and C»., Globe Works, Liverpool, have secured the highest award 
and gold medal at the recent Queensland International Exbibition 
for the excellence of their quality and make in steel wire ropes 
and cables.—Mr. R. D. Batchelor, J.P., of Qaeen Victoria-street, 
London, and Chatham, well engineer, has accepted the position of 
High Constable of Gillingham for the year ensuing. 


THE BoaRD OF CONCILIATION AND ARBITRATION for the Mant- 
factured Iron Trade of the North of Eogland, and also the 
similar organisation in the Midlands, sent a deputation to the 
Home Secretary on Wednesday to u the exemption of there 
industries from the operations of the Track Act, as they are cor - 
vinced that it will introduce friction in the relations between 
employers and employed, and they can manage much better if 





they are outside the Act, 
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LETTERS TO THE EDITOR. 
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LOCOMOTIVE FIRE-BOXES. 


£1r,—An engineer of nearly sixty years’ experience once told 
me that in the old days, when coke was used for firing locomotives, 
and the blast was so fierce that the fuel was continually bouncing 
against the tube plate, the trouble experienced with the fire-boxes 
was not so great as it is at the present time. This statement 
furaishes matter for reflection, and indicates either that the copper 
of modern manufacture possesses less endurance than that which 
was formerly used, or the design of fire-boxes is not so good. 
Peobably both these causes have helped to make possible such an 
unsatisfactory comparison. The chief objecs aimed at in the 
design of a locomotive boiler—next of coarse to safety—is to 
evaporate water with the greatest rapidity, and to do this it has 
apparently been considered desirable to obtain copper of high 
conductivity, and also as large a heating surfaze as can be procured 
by crowding the greatest pos3ibl ber of tubes in the tube- 
plate. I venture to think that, in all probability, evaporative 
effiziency might bs increased, and the life of fire-boxes prolonged 
by using copper of comparative impurity and decreasing the tube- 
heatiag surface, 

Daring the years 1890, 1891, and 1892, Mr. A. J. Durston, 
E.sgineer-in-Chief of the Navy, made some exktaustive experiments 
on the ‘ Transmission of Heat through Tabs Pilates.” Ha found 
that when a little mineral oil was mixed with the feed-water the 
following results wore obtained :— 

Pressure of steam .. .. 
Temperature of steam .. 





«+ es «+ e+ 1401b. per square inch 
es ce ee ee 184 deg. Cent. 

Temperature of tube plate.. .. .. .. 571 deg. Cent. 

Temperature of busti hamb -. 1760 deg. Ceat. 
The presence of the mineral oil militated against the free trans- 
mission of heat, and thus caused the high temperature of the plate ; 
and it will be observed that if the circulation of the water is im- 
peded in any way, or if scale is deposited on the plates, over-heat- 
log results. I have frequently noticed, after a locomotive has 
been working hard, that immediately the regulator is shut, the 
dampers dropped, and the fire doors opened, the steam pressure 
has very rapidly increased. In one particular instanca an engine 
hauled forty-five mixed mineral and heavy goods a distance of one 
mile up a gradient of such steepners as to nece:sitate the lever 
pe, Sw the bottom notch. One injsctor was on when the 
r 
q 





egulator was shut, and the indicated pressure was 120 1b. per 
rquare inch, Saven seconds after the closing of the regulator, the 
safety valves blew off at 1401b. persquareiach. Now, thovgh during 
the time an engine is being ‘‘thrashed ” the fire boras fiercely, and 
this fierceness must to a certain extent keep up for a short time 
after the blast has ceased to act, and thus argment the pressure ; yet 
it ssems impossible that under normal conditions the pressure 
could rise 20 lb. per square inch in so short a time as seven seconds, 
with one injector on, both dampers shut, and the doors wide open. 
The correct explanation of the phenomenon appears to be that 
while the engine is working very rapid combustion is going 
on in the fire-box, the temperature of the fael nearly approaching 
1890 deg. Cent., and owing to the tubes being crowded er sO 
closely the circalation is impeded, with the result that con- 
siderably more heat is delivered to the water adjacent to the tubs 
plate than can possibly be distributed by convection. Tae water 
13 therefore driven from the plate by the force of its own vapour, 
and a modified form of the ‘‘spheroidal state” is thus set up, and 
the temperature of the plate rises with great rapidity. When the 
regulator is shut, the plate quickly cools to a temperature below 
that at which the spheroidal state can be maintained, and the 
water therefore again comes in contact with it, the result being 
that a comparatively large quantity of water is suddenly evaporated, 
thus causing the increase in the steam pressure. The temperature 
of the hot surface essential to the maintenance of thespheroidal state 
at atmospheric pressure is 200 deg. Cent., and as this varies with 
the boiling point, it may be concluded that the lowest temperature 
essential] to the maintenance of the spheroidal state in a locomotive 
boiler at a working pressure of 140 lb. per square inch would 
be 364 deg. Cent. As previously mentioned, Mr. Daraton has 
observed a temperature of 571 deg. Cent. in the tube plate of his 
experimental boiler, so it may be reasonably assumed that a 
temperature of over 364 deg. Cent. is sometimes attained in locom>- 
tive tube plates. Cracks frequently occur in the meshes of tube 
plates, and sometimes extend from tube hole to tube hole, either 
along the top row or in the first one or two vertical rows next the 
flanges. The plate almost invariably fractures first on the side 
next the water, and the cracks, either gradually or suddenly, work 
through to the fire side, thus showing that the water side of the 
plate bas been subjscted to sudden and violent changes of tempera- 
iure, which is evidence of the water having existed in the 
_ Spheroidal state.” 

All old fire-boxes exhibit evidences of the evils arising from re- 
stricted expansion ; the plates are buckled more or less between the 
stays, the flanged corners of the tube and back plates are distorted 
into acute angles, and are frequently cracked, the metal immediately 
round the stayholes is much thicker than that between the stays, 
and the general appearance of the box indicates that the plates, 
after repeated expansions, fail to contract to their original dimen- 
sions and p2sitions. This suggests that the physical properties 
of the copper have changed, and ressmble those which are found 
in the metal at high temperatures. As a matter of fact, the 
density of comparatively pure, new copper is greater than that of 
a chemically similar metal cut from near a stayhole of an old 
plate, and the density of the latter is greater than that of coppsr 
‘taken from between stayholes, It is probable that other physical 
properties undergo a change, and it is obvious that conductivity 
decreases, b>cause that quality varies with the density. The use 
of copper of high conductivity would be eminently satisfactory, if 
we could be certain that it would retain its properties after haviog 
bien subjacted to restricted expansion and contraction. The 
researches of Professors Dsawar and Fleming on the electrical 
resistance of pure metals, slioys, and non-metals, at temperatures 
ranging between 100 deg. Cent. and — 197 deg. Cent., suggest that 
comprratively im copper would, at those temperatures at 
which locomotive fire-box plates work, conduct heat quite as well, 
if not better than = copper. They found that in the case of 
abeolutely pure nicxel, the electrical resistance rose very rapidly 
as the temperature increased, whilst in the case of some nickel 
containing a very small amount of impurity, the resistance did 
not increase nearly so rapidly. 

We may conclude that to build a fire-box which will last long 
and give little trouble, a coppsr must be selected which has 
a low coeffizient of expansion, h‘gh conductivity at temperatures 
rarging from 200 deg. Cant. to 400 deg. Cent., and its tensile 
strength should not decrease very rapidly as the temperatare 
increases. Farther, the tubes should o set at a reasonable dis- 
tance apart, and artificial means for improving the circulation 
might be adopted with advantage. Hy, Simpson, 

Pontymoil, Pontypool, November 222d. 





THE VOLITION OF ‘ THINGS.” 


Sir,—What is a ‘‘thing”? Anything, let us eay, which has not 
got life, as we commonly understand the word; which is unable 
to move of its own volition, unable to think, unable to behave, in 
brief, otherwise than we have observed it to behave within the 
limite of the small matter of circumstances by which we—men— 
are able to surround it. What is not alive, then, is a thing; a 
piece of inert matter, to give it its scientific title. 

Now, the engineer daily deals with matter, in many environ- 
ments and under many conditions ; he observes that a steel girder, 
for egample, if loaded to excess wil] break. Nothing is mcre 


ntly, than to say that in such a case the load being 


simple, a 
in ny thestresses were toosevere, and the material yielded in the 
line of least resistance. But let us get a little closer; let us ask 


ourselves the meaning of the words we us3 and of the phenomena 
which are conveyed by them. Excess; we have loaded a beam 
to excess ; excess of what, excess beyond what? Bsyond what it 
will bear, as evidenced by our sense of vision, is the natural 
answer. But do we stop to think why the beam has yielded? 
Not, I think, very often ; and it may not prove uninteresting to 
pursue the iaquiry. Failing obtaining speech of the beam, let us 
turn to analogy for assistanc>, 

Take a human being ia ession of his normal sensibilities and 
stick a pin in any part of him ; the result is a matter of common 
knowl ; a foregone conclusion. He feels pain, and shrinks 
away from it. Batgive him an anvsthetic, and repeat the experi- 
ment ; he feels nothing and makes no sign. Why?! Because, you 
say, he has been deprived of sensation, which being merely the 
cian of part of the man to respond to certain circumstances, 
may be called volition, or, if you like, he has been endowed with a 
new sense, namely the absence of volition. So far so good. Now 
take a _ of wrought iron, support its extremities, and load it— 
apply the pin—with a certain load it doss absolutely nothing, as 
far as we can see; increase the load, it defiscts, shrinks away ; 
and, a limit of endurance being reached, it collapses, Put a 
similar plate through the process of conversion into the finest steel 
—apply the arwsthetic—and you have an increased power of 
resistance, and a produt of total'y different capabilities, Why 
Nobody knows, 

Take another man and push him gradually out of a window ; 
presumably he will grasp the sill and bang on as long as he can. 
Why?! Because self-preservation is the first law of nature; or, 
shall we say, becausg like any other kind of matter he is reluctant 
to change his state because he knows it will hurt him. At all 
events his volition ——— his muscles to resist gravity as long as 
they may ; he fights hard, silently if he is wise, in order to husband 

is powers, but eventually he yields. Now take a bit of string, 
fix one end to the window sill, and to the other attach a weight, 
closely approximating to that which the string would point blank 
refuse to support—I mean, one which would break it, in a! A 
language. Lost it hang there; by-and-bye ‘‘it” will b: the 
string. May we not legitimately say that the silent battle has 
gone on until the worn-out string higesa up, until gravity has its 
way, until the weight falls? Double or treble the thickness of the 
first-mentioned beam ; it will bear more. Alter the position of 
the supports and it will bear more or lees as they are closed 
or separated. Is there any use in endeavouring to explain this by 
mathematics and formu! ? If the phenomena mean anything, do 
they not mean that material adapts itself to circumstances, and 
nothing more or less than that statement with all its attendant 
consequences ? 

We throw a stone into the air; it returns to earth, Why? 
Gravity, we say, compolled it to do so. Well, what is Cape 
Oh, gravity is the manifestation of the ‘‘attraction” which exists 
at the centre of the earth for all terrestial objects, or, for all 
objects which come, no matter whence, within its range. That is 
beautifully simple, and to doubt it is idiocy. The mathematical 
centre of the earth is non-existent ; indeed from its very shape the 
earth can have xo centra, properly so called. What is it, the 
originator of this gravity! What power, substance, entity or non- 
entity calls upon matter to act in one definite way which we call 
falling? Is a gas matter? If so, why do pot all gases fall when 
liberated! Because, you tay, some are lighter than air. Has 
gravity, then, nothing to do with anythiog lighter thanair? What 
I want to know is, why, if I burn a defunct Parsee on the top of 
a burning gbat, gravity says to his bones, ‘‘I want you, come 
here,” and to many of bis resultant gases, ‘'I don’t want you, 
you may go where you will—at least, your volition is not subject to 
mine, but to that of thiog or else.” And does 
gravity differentiate between them, or do the gases know their 
duties / 

I take a lump of coal, which is fairly a slave, as far as I can see, 
to gravity. I make it into coal gas, and though gravity claims its 
tithe, I have liberated, endowed with superior volition, the 
remaining portions. All this leaves me as much in the dark as to 
what and why gravity is, and whether it really is at all, as my 
a ee Ree was in hisday. And I confess | find it 

ifficult to believe that my great-great-grandson, supposing I have 
one, or more precisely, that one has had me as such a condition 
precedent, will think as I now think I do, or will have much 
hesitation in accepting new, but unchangeable, ‘laws of nature” 
for himself, 

Is life motion, or is motion a sign of life’ A man cannot runa 
mils a minute, thanks to gravity, but he can frame materials, 
metamorphose components of himself, into an apparatus for per- 
forming that feat ; he can get the better of gravity by his bra‘ 
Bat if tension managed to break a signal wire and gravity lowered 
the semaphore, as it frequently did before man became up to that 
trick, gravity probably the better of him and smashed both 
his machina and himself. Accident? A fortuitous > ? 
Or is it volition, called accident because it manifests itself as male- 
volence, and because we shrink from reccgnising malevolence all 
around us? Yet we do ay army malevolence every day of our 
working lives ; for what is it but behaviour which results in bad 
consequences to ourselves’ And are we not in the habit, having 
some knowledge, or observation, of the properties of materials, of 
so placing them, so arranging aad distributing them, that their 
good qualities only may be calied into play, while the others remain 
dormant? I say dormant advisedly, for every engineer knows the 
result of eventual fatigue of his materials. Does all this mean 
that those qualities which we call evidences of reasoning power in 
humanity, exist in matter, and that we, persistently denying 
the pcssibility, have been laboriously striving to create pro- 
perties and to discover causes for them which shall, contrary to 
reason, make no such demands on our exclusiveness! Do we not 
tacitly admit that wrought iron has one sphere of ussfalness, cast 
iron another? Very well; then why seek to deny that material, 
taking different forms through force of circumstances — the 
demands of men—is able to adapt itself, like every other form of 
life, to the calls of environment ; can, ia other words, exercise 
volition. 

No tenable argument can be brought forward to show why a 
weight x, per se, can break down a beam, while a lesser weight 
cannot do so, unless a power of sensation te conceded to the 
material of the beam. This concession, whether tacitly or openly, 
must eventually bs made ; it lies in reality at the bottom of the 
matter. Ifthe particles of the beam have their own consciousness 
they will resist breakege as long as they can, whatever can may mean 
if it does not imply consciousness ; and if they have no consciousness 
no coherent power of resistance, a does the beam ever break at 
all, seeing it is unaware of the | imposed on it! As I said in 
a previous article, it is all very well to talk learnedly of compres- 
sive and tensile strains ; that does not help us in the least to any 
intelligible answer to the questiors, ‘‘ If 4 girder is unconscious of 
a load applied to it, why dces it break!’ and how does the 
unconscious load break it?” 

Look at it from another standpoint. Pat a ton in the middle of 





a beam as slowly as it can be deposited there; nothing happens. 
Pat on the same in instantaneously, and the girder breaks. 
I take it that if this means anything, it means that the beam, 


caught napping; is unready for the enemy and suffers accordingly. 
Many people, doubtless, will say that my reasoning is false, my 
ideas ridiculous. From them I shall only ask a plain answer in 
every-day language to the question above: ‘How does an uncon- 
scious material break under a load ?” H, J, FULLER, 





VENTILATING FANS. 
S1r,—I have read with much interest Mr. W. G. Walker's 








experiments upon propeller ventilating fans, which is a very 
valante addition to what is already known of this class of ventila- 
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tors, With pe to what he there says about tunnel! venti}at; 
and centrifugal fans, I think I must take some exception to ite 
he brings the centrifugal fan into such a very poor position by the 
comparison he has made. To find out what a centrifugal fan fe 
do, it is best to take actual tests cf a modern centrifugal fan, work 
ing on low gavge on a wide mine. I therefore have p’easure in 
showing the work of a new Capell patent mine ventilator rf 
Mine No, 2 of the MacClure Coke Company at Lamont, reg 
sylvania, United States. The tests are at various speede from 
100 to 214 revolutions, and show the peculiar action of this fan 
when used as a blowing mine fac—a use to which these fans are 
being rapidly applied in the United States, 

The fan is a double-inlet (spell mine fan, new type. D‘ameter 
12it, Gin.; width, 10ft.; two inlets, 7ft. Gin. diameter ; area of 
inlet», 88°34 square feet; area of outlet, 100 equare feet ; direct 
driven by engine, 17in. by 18in. stroke, Body capacity of fan = 1297 
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These trials were made most carefally by ten engineers of the 
company, as the fan was most strictly guaranteed to pass 300,000 
cubic feet per minute, and it was thought unlikely it could do it, 
The diagrams are before me, and there is no douht about them, 
I think this puts the centrifugal fan in a very difforent light to 
that brought forward in Mr, Walker’s paper, and it is a mere 
question of size and adaptation to make fans for tunnel ventila- 
tion to sanitary conditions, and give the highest usxfal ¢ffacts, | 
myself believe that for a fan effectually to er a tunnel it must 
have a reserve of water gauge. O‘herwiss, when a train sweeps 
the air before it, i: will reverse the air current in the fan; while 
if a fan is turning its gauge into volume, es a centrifugal fan does 
when working on light friction with large volume, the moment 
extra friction is presont, and volame reduced by a passing train, 
the gauge will ran up, and the air wi'l still be exhausted, the centri- 
fogal fan ‘‘risiog to the occasion” literally, while the prope!ler 
fan, with its low and feeble gauge, has no such reserve of power 
behind it. 

With ,',in. water gauge. as suggested in Mr. Walker's peper, 
I believe ha aic would as often be entering the tunnel through the 
fan propeller as it would jeave it by the action of the fan. Many 
of these fans, driven by electric motors, and passing over 100,000 
cubic feet of air per miaute, are at work on mines, and in some 
cases are 1} miles away from their steam engines, :nd under these 
conditions show over 50 per cent. useful effect cn the indicated 
power of the engines. Tois, itseems to me, is the way to ventilate 
metropolitan tunnels, where there is no room for steam er gires with 
the fan. I have studied the action of the propeller fan as well as 
the centrifugal fans, and concladed that where even in, of water 
gauge is — , the centrifugal fan is superior to every other 
machine. The new Capeli fans embrace the propeller system in 
the form of special scoops on the inner wings, which has largely 
incraased their air-passing power, which is the main object of a 
mine or tunnel ventilator. G. M, Care. 

assenham, November 15th. 





THE PROFESSION OF ENGINEERING IN AUSTRALIA. 
Sik,—A few notes on the profession of engineering in Australia, 
compiled by one who has now spent close upon twenty years ia it 
in one of the principal Australian colonies, will probably be accept- 
able to subscribers to THE ENGINEER, 


Tae following remarks, although applying particularly t> the 
colony ia qu » may fairly be taken as being generally appli- 
cable to all the others of the group. 


Firstly, a very large proportion of the work is in ths hands of 
Government officials, who ically monopolice the whole of the 
public undertakings c: out from time tg time, including roade, 
bridges, railways, waterworks, harbours and j»tties, lighthouses, 
deepening operations, fortifications, telegraphs, all drainege and 
aauiheny schemes of any extent, ——— and water conservation 
schemes, and original surveys. ven refrigerating plan's and 
storcs—including in one case what can only be described as a 
butchering establishment !—and certain min‘ng plants, have, 
within the last few years, been included in this most compreben- 
sive category. The Government also deal with all repairs to 
locomotives, the construction and repairing of railway vebicles of 
all descriptions, and mechanical work connected with railway 
maintenance, besides which they manufacture a portion of the 
waterworks fittings, 

The scope for the private —— is, therefore, very limited ; 
a few crumbs occasionally—but also, now-a-days only too seldom— 
fall to bim from the Government table, and he has frequently — 
that is, provided that he is in a — to compete with the 
numerous body of able and establis! architects—to eke out his 
existence with architectaral wcrk. Uafortanately for him, too, the 
whole of the municipal arrangements are in the hands of salaried 
survayors or engineers, while similar business for the up-country 
D strict Councils is mostly dealt with by ‘‘licensed eurveyors” 
under the supreme super of a Government engineer. 38 
gentlsmen practically occupy the position of Government officials, 
they baving to couform to departmental regalations throughout 
their proceedings; moreover, they largely monopolize private 
surveying, as such work will not pass muster as a rule in the 
survey office, unless carried out by them, while they are protected 
by certain special Acts of Parliament. 

The pay of the Government professional staff throughont is any- 
thing but alluring, while their prospects, from the heads down- 

, are, in the majority of cases, most uncertain. They are 
liable to sudden and cap-icious retrenchments and dismissals in 
consequence of political or departmental difficulties, and once out- 
side the service, fiad themselves most frequently complete nonenti- 
ties, notwithstandinz that they may have spent the best portion 
of their life in it. The public look askance at them, while there 
is very little opportunity afforded them of ever again obtaining 
work from the Government, either as departmental officials or 
otherwi.e. 

In the] 6 workshops, many men are tetetyenglere: 
as workmen who, if they only had an opening, would be carrying 
on @ mechanical business on their own account. The sons of 
clergymen, lawyers, doctors, well-to-do tradesmen, &c., including 
university men, and even members of some of the best known 
learned societies, may be found atthe lathe or bench. Ozcasionally 
some unfortunate member of the ‘eesion, getting caught in a 
very tight corner, has to betake himself to some other means alto- 
gether of earning a livelihood, but this, in a country where a lezal 

ractitioner of the English Saprems Court of Jadicatare has bsen 
icond acting as usher in the dress circle of a theatre, ard a duly 
qualified medical practitioner may daily be seen eelling matches in 
the streets, need excite no particular su: \ xe 
To sum up, the Government service offers, in the majority of 
cases, subject to the drawbacks above referred to, a tolerably 
reliable source of employment for a time, while in spite of the 
restricted field for operations, there is generally scope for a very 
limited number of private practitioners in the metropolis, who, 
however, if they wish to succesd, must be first-rate all-round men 


+2. 








—on no account specialiste—not afra'd of bard work, prepared to 








Nov. 26, 1897 


THE ENGINEER 





523 














ears before making an income; and lastly, ex- 
ous in their eesional relations. = 
The follo extract from Sir John Rennie’s ‘* Auto ‘apby, 
989, 290, may well be quoted in concluding these brief re- 
pp. 20" <The State must and ought to have such establishments 
te ebould be able to do their own work when occasion requires ; 
but in a country like Hogland, where the arts and manufactures 
are carried to the highest possible extent by individual mes pone i 
and where the field of exertion is so vast, and the prizes of success 
are so great, no Government establishment can compete with them 
—ie., private firms. It cannot hold out sofficient inducements for 
exertion, and hence we find that no great invention has ever 
emanated froma publicestablishment. Certain officers the Govern- 
ment must have, and these must be at fixed salaries, for which they 
have to do a certain quantity of work, and for this the hours are 
fixed ; they have no inducement to go beyond this. Yet this is 
rhay the wisest course for a Government like ours ; it can always 
Pommand the talent of the day, and it is far more economical for 
a Government to pay the market price, whatevor it may be, than 
to take persons, ove well qualified, wholly into its employ- 
ment ; the moment this is done, the inducement to extra exertion 
ceases, and the Government must go again to the market for the 
next best talent, and so on. Hence it is my opinion: that the 
Government should-have the fewest possible establishments it can 
get on witb, so as not to leave itself wholly dependent upon private 
firms ; and that it should go liberally to the public, specifying in 
general terms what is required, then it will obtain the best work- 
men in the wisest manner, without being taxed by extra pensions 
other drawback ; by this means a Government would com- 


wait for several 
ceedingly scrup' 


poh private establishments, and make the most of its own.” 
Ostober 8:h, Assoc. M, Inst, C.K. 





WATER-TIGHT BULKHEADS IN SHIPS. 


£1n,—On page 389 of your last issue you print an extract from 
Cassicr’s Magazine deecribing the use of water-tight bulkheads by 
the Chinese. This mode of construction is mentioned by Sir 
George Staunton, in his t of Lord Macartney’s embassy to 
China in 1792—3. Describing a fleet of sea junks which the 
squadron conveying the embassy met with in the Yellow Sea, 
Staunton says—vol. i., page 500 :—‘* The hold, or cavity below the 
upper deck, is divided into abovt a dczen distinct compartments 
by partitions of 2in, plank, and the seams are caulked with a 
cement of lime, prepared in such a manner as to render them 
perfectly impervious to water ; or, in the marine phrase, water- 
tight. This cement, Dr. Dinwiddie observes, is composed of lime 
and oil, with a few aye yg of bamboo ; the Jatter article serving 
the came purpose as hair in English plaster. This composition, he 
adds, b very t ious and hard, and will not burn. If, 
notwithstanding the oil, it possesses that incombustible quality, it 
is no doubt preferable to pitch, tar, or tallow, none of which are 
used over the wooden work or round the ropes of Chinese vessels, 
The advantages arising from mir | the holds of those veesels 
seem to have been well experienced, for the practice is universal 
throughout China, From hence it sometimes happens that one 
merchant bas his goods safely conveyed in one division, while 
thoce of another suffer considerable damage from a leak in the 
compartment in which they are placed. A chip may strike against 
a rock and yet not sink, for the water entering by the fracture 
will be confined to the division where the injury happens to be 
sustained ; and a shipper of wares who charters ceveral divisions 
has a chance, if one of them proves leaky, that those contained in 
the remainder may eecape. ‘To the adoption of a similar plan in 
Earopean merchantmen, besides the opposition of popular prejadice 
and the expense, as well as uncertainty of new experiments, an 
objection might arise from the reduction it would occasion in the 
quantity cf freight, and the increased difficulty of stowing bulky 
articles. It remains to be considered how far those objections 
ought to prevail egainst the greater security of the vessel, crew, 
a cargo. Atany rate the objection does not apply to ships of 
war, in which to carry very heavy burdens is not an object of 
consideration.” 

In March, 1848, there arrived in the Thames from Canton a 
Chinese jank named the Keying, which was for many months an 
cbject ot curiosity. It is described in the J//ustrated London News 
for May 20th, 1848, and the writer says, “‘Coming from the bow 
to the after-part of the vessel we find a series of water-tight compart- 
ments, such as we have adopted in our steam vessels.” A descriptive 
pamphlet was sold on board the junk, which may perhaps give 
details of the construction of tbe hull ; but I am not just now able 
to refer to a copy. RICHARD B, PROSSER, 

75, Duvimoulirgerk-cead, N.W., November 3rd. 


eee 


Sin,—With reference to the paragraph on ‘* The Early Use of 
Water-tight Bulkheads in Ships,’ which appeared in your issue of 
October 22nd, it may be of interest to mention here that this 
contrivance was suggested as long ago as 1759 by an anonymous 
writer in the Universal Magazine. His article is under the title, 
‘‘A Method for Preventing Ships from Sinking, after receiving 
such Damage as must erwise unavoidably cause them to 
Founder.” It would be too great a tax upon your space to give it 
in extenso, but perhaps you can find room for the opening para- 
graph, which runs as follows :—‘‘ Let a ship have its cavity beneath 
the lower deck divided into three (or four) nearly equal parts, by 
bulkheads or — rising from the bottom to the lower deck. 
Let these bulkheads extend from one side of the ship to the other, 
and join closely to the timbers. Let them be strong, made of 
2in. plank, well braced by cross pieces, and let them be well 
caulked., Let there be sliding hatches in the bulkheads, eg 
which a man may easily pass under deck, Let these hatches for 
this purpose be usually open; but in time of action, or other 
danger, or at furthest on springing a-leak, let these hatches be 
close shut, so that no water may = from one of the three 
divisions to another. Now, in a ship thus provided, as soon as she 
springs a-leak, it may immediately be known in which of the three 
divisions the leak is... . rb water being confined to a third 
(or fourth) part of the ship, all the water that fills that part will 
not sink the ship.” : 

I have a note also, to the effect that Laird and Co, in 1832 built 
asteam packet, the Garryowen, which was divided into compart- 
ments; but I am not aware whether this was the first ship so 
constructed in this country. Ruys JENKINS, 

London, November 8th, 














THE RHODIN CELL, 


Sik,—In the description of the Rhodia electrolytic cell, which 
appears in your issue of Friday last, an unaccountable error occurs 
in a matter seriously affecting the success or otherwise of the new 
cell, The statement I refer to is as follows :—‘‘ There is no loss of 
mercury, and as it is entirely under the surface of the liquids and 
never requires to be disturbed, and the hydrogen is given cff on 
the inner surface of the iron containing-vessel, there is no 


mercury vapour given off—a point of great importance.” 
In elactrclytie Salle in the kathode is surrounded by water, 
hyd certainly does come off at the surface where the current 


leaves the cell. But this is merely a secondary and not an electro- 
lytic reaction, and is brought about by the decomposition of the 
water by the electrolytically separated sodium, and has nothing 
whatever to do with the electrolysis pure and simple. The 
evolution of hydrogen therefore takes place at the surface where 
this decomposition is going on, and not necessarily where the 
current leaves the cell. The simple and elementary experiment 
which we have all seen performed at school of throwing a small 
piece of sodium upon water, watching the decomposition, and 
collecting the hydrogen evolved, is nothing more nor less than that 
which takes place in this secondary action in euch an electrolytic 


prodess, 
In the Rhodin cell the current passes from the revolving carbon 








anodes to the surface of the mercury, carrying with it the sodium, 
forming a sodium amalgam, and then —— cell by the iron 
base without causing further reaction. amalgam is then 
transferred to the outer annular com ent by the rotation of 
the anode cell, where the sodium of the amalgam decomposes the 
water, forming caustic soda and hydrogen, according to the 


equation 
Na + H,O = NaOH + H. 

The hydrogen is thus liberated at the surface of the mercury and 
not at ‘‘ the inner surface of the iron containing-vessel ” as stated. 
Hydrogen thus liberated at a mercury surface has been proved by 
experience to carry <ff so much mercury vapour as to be 
absolutely inadmissible on a commercial le, a8 is admitted in 
your article, 

This is but one of several shortcomi: of the new apparatus 
which some years’ practical experience in the electrolytic production 
of alkali and chlorine has enable me to detect. 

Louis C, Kemp, 

8, Avenue-road, Erith, Kent, November 8th. 

[The statement that the hydrogen is given off from the inner 
turface of the iron containing-vessel, and that there is practically 
no loss of mercury, was given upon the authority of Mr. Rhodin 
himself,—Ep. ] 





TRAIN RESISTANCE. 


Sir,—I read the leading article, and also the letter from your 
correspondent on the above subject, contained in your itsue of the 
22nd ultimo with great interest, and would like, with your per- 
mission, to make a few remarks thereon, 

Agreeing with the remarks in your leader that the tractive 
force, and consequently the train resistance, would decrease as the 
speed increases, it appears to me that this may in some degree be 
accounted for in the following manner. Let us suppose that we 
have two ropes suspended vertically, the one comparatively non- 
elastic, such as an ordinary rope, while the other is of some very 
elastic material, say india-rubber. Now let some one attempt to 
climb each of these ropes in turn, first very slowly, some 
appreciable time between the various upward movements ; and in 
the second plece very rapidly, in fact, as quickly as it was possible 
to climb, I think it would require a much greater effort in the 
former than in the latter cass, owing to the length of period 
allowed to the material, especially the very elastic one, to stretch 
to its full extent, which represents an absorption of energy 
equivalent to that required to stretch it. Of course this difference 
would be very much greater in the case of the very elastic than in 
that of the ordinary rope. 

vege te this to the case of a railway train, we have the rails 
upon which the train runs composed of a comparatively non-clastic 
material, as com: with the india-rubber before mentioned, but 
nevertheless fairly elastic ; and these being supported horizontally 
at intervals on the chairs or sleepers, the action of the train rolling 
on it is to cause a bending, so that the train has to climb up hill to 
a certain extent, which, of course, is equivalent to a certain amount 
of energy expended in overcoming this, I am well aware that you 
have already suggested this theory, but it also to me 
that the speed played a very important item in the effects pro- 
duced. Because when the train is jast etarting, we have as in the 
case of the two ropes before referred to, sufficient time allowed for the 
fall stretching, and consequently bending of the rail to take place: 
whereas when the train is fairly started, and running at a good 
speed, the time would be very much less in which to produce the 
bending, the inertia of the material composing the rail playing a 
very important part in the result, so that in this case less work 
would have to be expended in maintaining the train at a good 
speed than at a much slower one, or when just starting. 

I think from the ding it will be seen that the tractive effort, 
and consequently the resistance, might be expected to decrease as 
the speed of the train increases ; but what is really required is a 
series of practical experiments, as suggested by you, in order to 
arrive at some data on which some empirical formula might be 
based, Apologising for writing to you on this subject. 

EpwarD J. M. Davizs, 

24, Harrington-square, London, N.W., 

November 11tb. 





THEORETICAL DYNAMICS, 


Sir,—With regard to your correspondent’s question on the 
above subject, it would seem that the stone and the monkey must 
move either up or down in exactly equal amount, The downward 
movement is easily seen. Suppose the stone and the monkey of 
equal weight, the system frictionless, inelastic, and without weight. 
Now, let the monkey let go for a given time, allowing the rope to 
slip through his hands. Both monkey and stone being of equal 
mass must acquire equal momentum, in equal times ; and if the 
monkey catches the rope at any moments the whole system must 
come to rest, monkey and stone in the same relative position. In 
a similar way, any force exerted by the monkey to raise himself 
must also be exerted on the stone, and the latter must therefore 
rise an amount equal to the monkey, 

At first sight it would seem that Newton’s first law of motion 
applies directly, prodacing the effect that the centre of gravity 
of the whole system rem fixed in space, Bat the system 
is subject to externa] forces, the pulley and ——- The 
falling of both bodies, when the monkey lets go, is the most 
obvious answer to the fixed position of the combined centre of 
gravity. The whole question would seem to turn on the centre of 
— of monkey and stone remaining in a fixed position relative 
to either. 

Another way of looking at the problem is as follows :—‘‘ Action 
and reaction are equal and opposite”—Newton, Law III. Now, 
the force applied is at the monkey’s hands, and from above law is 
upwards and downwards, Now, nothing is attained by moving 
the point of application of a force along its line of action. Move 
the point of application from the monkey some way up the 
rope, and suppose it—the rope—to contract at that point. Equal 
forces are now applied to each body, and the rising of both is 
obvious, : J. S. V. BIcKFORD. 

Camborne, Cornwall, November 16th, 


Sir,—May I be permitted to solve yet another of the world’s 
difficulties, and add yet another laurel to the brow of the immortal 
Pickwick / P 

The monkey and stone are supposed to be fixed to a rope, which 
is free to move on a pulley, and the system is in equilibrium. In 
attempting to ascend, the monkey may be supposed to loosen one, 
say, of his front limbs, and grasp a part of the rope above him ; then 
he brings his second front limb to about the eame level. He next 
transfers the weight of his body to his arms, so to speak, while he 
moves his legs up. cs 

Daring the momentary loosening of his legs from the rope his 
arms are pulled taut, and during this tightening up his body must 
have changed its character as a stationary load to that of a load 
of impulse. In other words, the load is taken off the rope at the 
instant his legs are removed, and is not put on again till his arms 
pull taut. Daring this fraction of time, then, the stone will be 
unsupported, and will move down. The next instant, the load 
comes on to the rope again with a jerk ; and, in my opinion, will, 
in its new character of an ‘impulse load,” be sufficient to over- 
come the momentum of the stone and re-establish equilibrium. 

Lincolnshire, November 16th. SHADE OF PICKWICK. 





S1n,—A propos of the question put by Mr. Alfred Jingle in tho 
last iseue of THE ENGINEER under the head of ‘‘ Theoretical 
Dynamics,” I beg to submit my answer, 


Assuming both to be at 









tame height when at rest, in theory the monkey and the stono 
must keep abreast of one another whether the monkey hauis in the 
78 or slackens it out, 

e reason why the stone will keep level with the monkey, what- 
ever the latter may do, is this :—When both are at rest the tension 
is equally distributed through the string, and is equal to the weight 
cf one of the two—monkey and stone. When the monkey pulls 
himself up the tension is equally distributed through the string, 
and any difference in tension will aleo be instantaneously distributed 
through it, and is equal to the weight of one of the two, plus the 
tension necessary to produce whatever acceleration of velocity the 
monkey may attain at any moment. 

The + tension will instantaneously react upon the stone and 
produce a precisely similar acceleration of upward velocity, so that 
if the monkey kept pulling, it and the stone would reach the 
pulley together. HERBERT D, PAINE, 
Dorking-road, Deptford, November 15th, 





THE PREPARATION OF PARLIAMENTARY PLANS. 


S1n,—In the first instalment of Mr. Faller’s interesting article 
upon the ‘‘ Preparation of Parliamentary Plans for Railways,” 
certain remarks upon the subject of levelling are introduced, and 
these appear to seriously open to criticism. Everyone will 
admit that there aro certain fundamental principles applicable to 
all levelling, whether for the preparation of parliamen’ place 
or for the accurate construction of works, and these principles 
appear to be at variance with Mr. Faller’s assertion that, “ if you 
go to work to adjust a level yourself, you waste far more time 
than the money saving will justify. If the instrument is ont more 
than three-hundredths in 200 yards you had better send it cff at 
once and use another.” This doctrine, published in your widely- 
read journal seems to me to be too sweeping to be allowed to pass 
unchallenged by one, at least, whose experience is very much to 
the contrary. Since the level must, in apy case, be set up and the 
points fixed upon which to ascertain a possible error, and having 
—— by the remark that ‘you have now the difference of 
evel between these two points,” that the axis of the bubble is 
known to be parallel to the plane of rotation, then the few minutes 
that would be spent in turning the adjusting screws necessary to 
bring the optical axis of the telescope parallel with the axis of the © 
bubble, or in other words, to cause the instrument to read the 
correct difference of level, would be much less than the time spent 
in obtaining a fresh instrument, however near to hand it were. 
I believe that the operation would take a shorter time than it 
took me to write the above long and possibly involved sentence. 

Again, Mr, Faller says, ‘‘ It is quite unnecessary to read to any- 
thing closer than the nearest tenth of a foot when changing.” My 
experience of levelling, which is fairly extensive, is that I have 
always found it necessary to read the changes with the utmost 
accuracy in order to close in upon the bench marks with ‘‘ abso- 
lute precision.” I —— that there are many besides myself 
who would like to be absolutely certain as to whether it would b> 
considered reliable, in England, to read the changes only to the 
nearest tenth. I hope you will allow some of your numerous 
correspondents to give their experience on this highly important 
detail. I am too busy and too timid to experiment with Mr. 
Fuller’s doctrine, Henry SADLER, A:M.1.C.E, 

November 23rd. 





THE MANCHESTER SHIP CANAL. 


Sir,—With reference to the short account of the ‘‘ Manchester 
Ship Canal” in your issue of the 19th inst., will you kindly allow 
me to make a few remarks? 

I much regret that I was unable to attend the meeting at the 
Institution of Civil Eagineers on Tuesday, the 16th inst., when the 
paper on the above subject was discussed ; had I been there I 
should probably have asked the author a few questions. 

The figures I see mentioned in THE ENGINEER are (1) the total 
cost of construction of the Canal, viz.. £15,168 796; and (2) the 
tonnage of traffic passing through the Canal in 1896, amounting to 
1,826,237 tons. I should like very much to know what was the 
cost of maintenance of the Canal ; & that year, and what was the 
amount of tolls received for the same period. If these figures 
were supplied we could then form some idea of what the Canal 
was doing, and whether there is a likelihood of its being able to 
psy the interest on the enormous sum of upwards of fifteen millions 
of pounds sterling. Please observe, I find no fault with the engi- 
neering of the Canal, which is a marvel of construction, but for 
the e of comparison let me mention another canal—the North 
Sea and Baltic Canal—which is nearly double the length of tre 
Manchester Ship Canal, and yet cost only half as much, viz, 
£7,500,000. 

I have nothing whatever to do with either of these canals and 
have no interest in them, neither have I seen either of them ; 
but I should like a little more detailed information as to the 
statistics of the Manchester Ship Canal. 

If you think it worth while to notice this communication perbaps 
one of your readers would enlighten me, Meo, Inst, C.E, 

London, November 22nd. 





OIL ENGINES IN LIGHTHOUSES. 


Str,—In your issue of the 19th we notice a paregraph on the 
subject, and shall be much obliged if you would kindly draw 
attention to the fact that our oil engines have been extersively 
used for this purpose, with as much prominence as has been 
accorded to other makers. 

We may mention that as far back as 1893 we supplied two cf 
our 4-bhorse power oil engines to the Commissioners of Northern 
Lights for working air compressors for the fog-signalling appa- 
ratus at Pladda Lighthouse on the Isle of Arran. We recently 
erected three of our 4-horse power oil engines at the Mull of 
Galloway, and three of the same siz3 at Rattray Head, all for 
working air compressors in connection with the fog-signalling 
apparatus at the lighthouses in those districts ; and at the present 
time we have three 10-horse power oil engines on order for the 
Inchkeith Lighthouse from the Commissioners of Northern Lights. 
You will see, therefore, that at the majority of the places mentioned 
in your notice as having been fitted up with oil engines we sup- 
plied the motive power, a fact which would certainly not be 
inferred by anyone reading the paragraph. 

We may also mention that six of our gas engines are erected 
and are in operation on Ailsa Craig, in connection with the light- 
house work. Four similar gas engines are also at work in light- 
houses on various parts of the coast of Ireland, two in lighthouses 
on the Isle of Man, and three others in lighthouses on different 
parts of the coast of Scotland. 

CrossLEY BROTHERS, LIMITED, 


Manchester, November 22nd, D. H. Inwi, Director. 





FLOW OF AIR, 


Srr,—I have no opportunity of consulting any of the recent 
authorities on the flow of gases, and I shall be much obliged if any 
of your readers will kindly state what is, according to the latest 
experiments, the velocity of, and the quantity of, air flowing into 
a vacuum throngh a nozz'e one square inch in area ; pressure of air, 
14°7 lb. per square inch ; bey omer 60 deg. Secondly: What 
will be the velocity of flow through the same n‘zz’e when the 
pressure is 600 1b. per square inch, and temperature 600 deg. l'ab., 
this high-pressnre air being discharged into a vacuum ! 

November 18th. OCTOGENARIAN, 

(For continuation of Letiers sez page 534.) 
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SHIPBUILDING AND MARINE ENGINEERING 


ON THE THAMES IN THE VICTORIAN ERA, 
No. VIII. 


Stitt aiming at the reduction of weight and anne 
Or | 


occupied in the ship by the latest improved ro 
marine engine and steam generator, together wi 


desire to increase the handiness of engines by doing |, 
s which it was found on a closer study of | ; 


away with part 


the subject could be well dispensed with without injury 
to their effectiveness, the marine engineering firms on | 
the Thames continued to improve on their existing | 


designs, or to originate fresh types. 


Among the improved types of engines for paddle-wheel | 


made adjustable for wear. 


very compact and self-contained engine. 


propulsion introduced towards the close of the first | i i F 
decade of the Victorian era, was the double piston-red | sen NE NTS Tene SERIO She ee 





 Sigecbee* 
Fig. 38—ENGINES FOR CITY OF PARIS 


single-cylinder direct-action engine of Messrs. W. Joyce 
and Co., of the Greenwich Ironworks. Tis irm were 


not only marine engineers, but shipbuilders also; and their | 


It will be noticed that the 
| columns which form the guides for the piston-rods also 
| act as supports to the main bearing frames, and being 
| secured to the sides of the cylinder, as shown, make a 


| The air and feed pumps were worked by a prolonga- 
the | tion of the crosshead forward and aft, and bein, 
onnected by bolting to the sides of the cylinder, made 
he whole a very strong and substantial arrangement, 
| the working stresses of the engine being confined within 
its structure, and not transmitted or thrown on any part 
of the vessel’s hull. These engines occupied less space 
| than any other marine engine then existent, and were a | 
good specimen of a type wherein a great reduction of | 


directly | 


a 
in marine engineering on the river prior to the time 
mentioned, as, on the contrary, close attention had been 
given to the matter. As a proof of this we have thought 
it would interest some of our readers if we recorded the 
| attempts of a Mr. T. Howard—just prior to Queen 
| Victoria’s accession—to introduce a new and original 
way of raising steam of a somewhat higher pressure than 
was then in use on shipboard, practically without the use 
of a boiler at all, wt after the steam had done its 
work in an engine condensing it by an original process, 

The engine in which the steam was used was dependent 
for its action on the difference between the evaporating 
points of water and quicksilver, the one being 212 deg. 
and the other 660 deg. The steam was produced by 
| vaporising the smellest possible quantity of water in 














Fig. 39—THE GREAT BRITAIN STEAMSHIP, 


The City of Paris, which was the first iron steamship 


works and shipyard being contiguous, they had the great | ever built at Greenwich, was a vessel of the following 
advantage of practically ensuring that their ships and | dimensions:—Length between perpendiculars, 165ft. ; 


engines should combine in them the best workmanship | moulded breadth, 23ft.; 


depth in hold, 14ft.; water 


with the latest improvements in design. Of their im- | draught, 6ft. 6in.; and her burden was 425 tons. Her 
provements in the direction of paddle engines, those | speed in still water with the above-described engines was 
fitted at this time to the City of Paris, an iron steam- | 15} statute miles. 


ship built by their firm for the Commercial Steam | 


Now it is obvious from the marine engines constructed 


Navigation Company, to ply between Londen and/| by Thames builders during tke first decade of the 
Boulogne, were the most compact and simple in their | Victorian Era, that their aim was to bring into use 


arrangement of any type then in existence. 


In Fig. 38 we give an illustration showing the arrange- | mechanism as far as possible. 


| those of the direct-acting type, and to simplify their 


Of this type there were 


ment of the few parts that were required to form an among these builders four distinct varieties, and we think 
engine capable of exerting a large power without having a we msy claim for their makers, if not their origination, 























1852 


the least possible time. The ordinary boiler was therefore 
done away with, as well as the whole body of water it 
contained. This was the principle of action of the pro- 
posed steam generator. The modus operandi was as 
follows :— 

A shallow wrought iron tapered pan, having thre:- 
fourths of a square foot of surface, when full, per horse- 
power of engine required, was filled with mercury and 
closely covered with a thin iron plate. This pan was 
placed above a coke fire located beneath the working 
cylinder of the engine. On heat being applied below the 
pan of mercury its temperature was raised to between 
400 and 500 deg. Fah., ae 8 a spray of water previously 


‘raised to boiling point was injected through a nozzle 
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Fig. 4(0—ENGINES OF THE GREAT BRITAIN AFTER RENEWAL—Fig. 41 


considerable portion of that exerted by the steam, dissipated | 


in giving motion to a number of parts that the design 
shows could very well be dispensed with. These engines 
were from 130 to 140 nominal horse-power collectively. 
Each engine—there were two, placed side by side—had 
but one cylinder, as shown, directly under the paddle 
shaft, whose piston had two piston-rods placed so far 
apart as to allow the lower end of a short T-shaped cross- 
head, to which they were attached, to descend into a 
shallow cup-shaped well formed in the cylinder cover, 
thereby permitting of a longer connecting-rod, and the 
descent of its bottom end considerably lower than is 
possible in the single piston-rod direct-acting engine. 
The crosshead fitted to these engines was built up of 
two wrought iron plates, connected together with studs, 
to which the piston, air, and feed pump rods were 


attached, and carried between them the connecting-rod’s | 
‘fact, it must not be inferred that no progress was made 


lower end and the piston rods guide brasses, which were 





at least the having brought them to such perfection as 
to cause their almost universal use for some considerable 
time. The varieties of direct-action engines were the 
Gorgon, which we shall illustrate in another impres- 
sion, the twin cylinder, the steeple, and the oscillating, 
distinguishing all engines as of Gorgon type which have 
the connecting-rod between the piston-rod and the crank, 
and steeple engines those having that rod above the 
crank ; twin cylinder engines being those of the Terrible 
type, and the oscillating type those in which the cylinder 
rocks on trunnions. 

Of each of these varieties we have in our articles 
given a typical example, and where possible have 
illustrated them, and it is a notable fact that all 
the most favoured and efficient of these varieties had 
their origin with Thames engineers in the first decade 
of our Queen’s reign. In directing attention to this 








upon the thin plate covering the mercury, on which it 
was instantly and completely converted into super- 
heated steam. The water spray was not conti- 
nuous, but intermittent, or one injection for each 
stroke of the engine’s piston; the quantity injected, 
which determined the power of the engine, being regulated 
by a valve. To keep up the high degree of heat neces- 
sary, the coke fire was urged by a fan regulated to supply 
a uniform quantity of air. 

Around the engine cylinder was a chamber into which 
the steam was collected before it entered it, this chamber 
having itself a casing through which any waste heat not 
absorbed by the mercury was made to pass before reach- 
ing the funnel. By this arrangement the temperature of 
the steam could be raised to upwards of 400deg., whi’e 
its pressure was generally not more than 101b. above 
the atmosphere. No condensation of steam occurred, 


and instead of the loss of effect which takes placc— 
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through condensation—in an ordinary engine, an addi- 
tional power of expansion was given to the vapour 
and prevented it. A volume of steam, which in con- 
tact with water would show 212 deg. of heat, 
became, according to the inventor, expanded when 
above the mercury to a volume and a-half at 450 deg. 
To economise the steam it was worked expansively, 
being cut off at the cylinder at about quarter stroke. — 

When the steam had done its work in the cylinder it 
was re-condensed to water in the following manner :—On 
escaping from the cylinder by the exhaust pipe it was 
received into a copper condenser, surrounded with cold 
water. To the bottom of the condenser two pumps were 
connected, worked by the engine, and from them a copper 
pipe proceeded, which, after many coils in the cistern 
surrounding the condenser—so as to expose a sufficient 
cooling surface—left it at the lower part by a valve. 
Sufficient water was introduced into the condenser to fill 
the pipe and pumps which continually drew the warm 
water from its bottom and passed it along the coiled pipe, 
by which means the heat was abstracted from it, and on 
being injected amidst the vapour instantly reduced it to a 
liquid state. In this process of condensation no air was 
admitted, as in the ordinary steam engine, nor was more 
than one supply of water required, the same being used 
over and over again. From the condenser the water 
was conveyed back to the injecting nozzle of the 
evaporating apparatus. In a word, the inventor used a 
jet condenser, but cooled the condensing water. 

To give this novel steam generator of Mr. Howard's 
a practical trial the Government of the day allowed him 
to fit one on board H.M.S. Comet, a paddle-wheel steamer 
of some 330 tons burden, engined by Messrs. Boulton 
and Watt with a pair of side lever engines of 80-horse 
power, having two c linders 354in. diameter with a piston 
stroke of 3ft. 6in., ditag a pair of paddle-wheels 14ft. 
diameter. Two Mediterranean voyages were made with 
this vessel, which were attended with favourable results, 
but accidents having occurred while making them, the 
Government abandoned any further trials of the appa- 
ratus. 

Nothing daunted by this temporary discouragement, 
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Fig. 42—NEW SCREW PROPELLER OF GREAT BRITAIN 


Mr. Howard persevered with his idea, and it is recorded 
that he subsequently fitted with his apparatus a vessel 
named the Columbus, which he took round from the 
Thames to Liverpool, and had a trial with her in the 
Mersey on the 24th April, 1838. 

The Columbus was a paddle steamer of 330 tons 
burden, 145ft. long on the keel, 21}ft. beam, and 13}ft. 
deep in the hold. She was fitted with a pair of engines 
of 110-horse power, having cylinders 40}in. diameter, 
with a piston stroke of 3ft. 6in., driving a pair of 
wheels 17ft. 6in. diameter. With these engines, supplied 
with steam from Mr. Howard’s quicksilver boiler, this 
vessel attained a speed of 10 statute miles an hour, the 
immersed midship section of the vessel at the time, with 
twenty days’ fuel on board, and 30 tons of ballast, being 
150 square feet. The fuel in use was a mixture of coke 
and anthracite, which gave off a strong local heat with little 
flame. The consumption was three tons per twenty-four 
hour day, the total fire-bar surface being only 22 square 
feet. Air was supplied by a fan under easy regulation. 

The iron plates exposed to the fire were perfectly 
secured from any ill effect from the great heat by their 
close contact with the mercury between them, which 
absorbed and gave out the heat very rapidly. The com- 
bined effect of the reduction in the consumption of fuel, 
and the weight and size of the vaporiser, in comparison 
with the boilers of the time, was such that a steam vessel 
of ordinary tonnage and power was enabled at her usual 
loaded immersion to make a voyage of five times the 
length otherwise practicable. A serious accident caused 
by the burning of a plate of one of the vaporisers and the 
“explosion” of the mercury was, we believe, the eventual 
cause of the abandonment of the spray boiler for use on 
shipboard. We hope to be able to illustrate it in a later 
issue. 

Many of our readers will remember that at the time 
of the advent of the magnificent Atlantic liner the 
Lucania, we drew a comparison between her and her 
venerable ancestor the Great Britain, the first successful 
screw-propelled steamship that ever crossed the Atlantic. 
In drawing that comparison we gave a full description 
of the vessel and her machinery as she left the hands of 
her builders and owners—the Great Western Steamship 
Company. 

The Great Britain being an exceptional ship as to 
design, construction, and propelling machinery when first 
completed, we can now only refer those interested in her 
as she was, to our previous description, published in 1893, 
where they will note that after three very eventful voyages to 
New York, and while on her fourth, on a very dirty night 
in the month of oy ag 1846, when making a north- 
about passage—off the Giant’s Causeway—she was 











stranded in Dundrum Bay, County Down, Ireland. There 
she remained for eleven months through a tempestuous 
winter, until she was finally floated in the following 
autumn and taken to Liverpool. 

On examination, her bottom was found to be seriously 
damaged, so much so, that her necessary repair was too 
costly for her owners, and it was decided to dispose of 
her. Her original cost was £125,000. She was put up 
to auction in Live 1 on September 18th, 1848, and had 
only £35,000 been bid for her she would have been sold. 
However, Messrs. Gibbs, Bright, and Co., of Liverpool, 
subsequently became her purchasers, at about one-fourth 
her original cost; who had her bottom—the only 
damaged part of her hull, her lines being as fair as 
when she was built—reconstructed, fitted her with new 
engines, and re-rigged. 

As recorded and illustrated in the article before referred 
to, the ship had orginally six masts, all of which, with 
the exception of the mainmast, the second from forward, 
were made to lower on deck like that of a river barge. 
In Fig. 89 we give an illustration of the renovated ship at 
sea; Figs. 40 and 41 are longitudinal and end views 
of the new engines fitted to her by Messrs. Jno, Penn 
and Sons, of Greenwich ; and Fig. 42 shows her 
new screw propeller. It will save the trouble of 
reference if we here repeat the principal dimensions of 
this fine old ship, and give brief particulars of her 
original propelling machinery, that it may be contrasted 
with that with which she was afterwards supplied. 

The Great Britain was built of iron of so tough yet 
ductile a quality that after laying on the rocks at Dun- 
drum for eleven months very few holes were made in her, 
her bottom plates being principally indented, but not 
punctured. Her principal dimensions were :—Len 
over all 322ft., between perpendiculars 289ft., breadth 
moulded 50ft. 6in., depth to upper deck, 32ft. 6in. 
Internally she was divided into compartments by five 
water-tight bulkheads. Her propelling machinery con- 
sisted of a pair of direct-acting engines of 1000-horse 
power, each having two cylinders 88in. diameter with 
piston strokes of 6ft.; the steam distribution being 
effected by a piston valve to each cylinder driven by a 
single excentric. Each pair of cylinders was inclined to 
the other, their connecting-rods being coupled in pairs 
to the crank pins of two over-hung cranks at either end 
of a main crank shaft, which was 17ft. long, and 28in. 
diameter at its middle part, and 24in. at the bearings. 
This crank shaft carried a large’ toothed drum 18ft. 3in. 
diameter at pitch line, and 38in. wide ; around which and 
a lesser drum 6ft. diameter, keyed on the screw shaft 
proper below, four sets of pitch chains worked, the motion 
of which was smooth and noiseless, caused by what 
served for teeth in the drums, being bars of teak in the 
larger one, and lignum vite in the smaller. The drums 
were speeded to give nearly three revolutions of the screw 
shaft to one of the engine shaft, which latter weighed 
some 15 tons and the pitch chains seven tons; and it 
was computed that the continuous pull on the main 
crank shaft bearings with the engines making 18 revolu- 
tions per minute was 85 tons. 

The boilers supplying these engines with steam had 
one outside shell 34ft. long, 31ft. wide, and 21ft. high, 
divided internally into three distinct boilers, by two 
longitudinal partitions. Each boiler had four furnaces at 
each end, or twenty-four furnaces in all, each of which 
had its own distinct course of flues, terminating in one 
uptake in the middle. The total grate surface was 360 
square feet, furnace surface exposed to the fire 1248 square 
feet, and flue surface 9852 square feet. The pressure these 
ae were worked at never exceeded 5 lb. per square 
inch. 

The new propelling engines of the Great Britain, as 
shown in Figs. 40 and 41, had a pair of oscillating cylinders, 
82sin. diameter, with a piston stroke of 6ft. They were 
nominally of 500-horse power—half that of those first fitted 
and drove by means of wheel and pinion gearing a three- 
bladed cast iron screw propeller—illustrated in Fig. 42— 
15ft. 6in. diameter, and 19ft. pitch. The gearing con- 
sisted of morticed spur wheels of four steps, 14ft. diameter 
and 12in. broad, having ninety six teeth, in gear with a 
four-stepped iron-toothed pinion, 4ft. 6}in. diameter, of 
thirty-one teeth, the pitch of teeth being 5}in. 

The boilers supplying the engines with steam were 
tubular, six in number, of box form, each 12ft. 9in. long, 
10ft. 9in. broad, and 9ft. deep, each having three furnaces, 
the total heating surface being 8750 square feet, andthe 
working pressure 14 lb. per square inch. On trial with 
the engines running at twenty revolutions per minute, 
they developed 1450 indicated hensasenk and drove the 
ship when light 12 knots, without sails. At her load 
water draught of 19ft. the speed attained was over 
10 knots, without sails. 

After her complete overhaul and renewal the Great 
Britain was put by her new owners into the Australian 
trade, where she remained twenty-one years, and retained 
the name of being a splendid sailer, and a fairly success- 
ful steamship, until the requirements of modern passenger 
transit had outgrown her capabilities. Our illustration, 
Fig. 39, shows her after renewal leaving Liverpool, May 
Ist, 1852, on her first trip to Australia. In her it was 
incontestably proved that a three or four-bladed screw 
was a decided improvement on one of six blades, and that 
without any propeller at all the Great Britain was a 
triumph of naval architecture as a sailing ship, which of 
course cannot be said of a modern Atlantic, or, in fact, 
any ocean passenger screw steamship. 








Work TuRNED OvT DuURING THE STRIKE.—The North-Eastern 
Marine Engineering Company, Limited, Wallsend, has just con- 
cluded the trial trips of three cargo vessels—one with engines 
of 4000-horse power—within the space of one week. Since the com- 
mencement of the strike this firm has shipped the engines and 


successfully carried out the trial a of seven large steamers, and 
in addition have shipped the boilers in other three steamers, 
amounting in the 


te to 15,150 indicated horse-power. 
of trial trips during the con- 


Considering the diffi 
strike, this speaks well for the above 


tinuance of the parma 4 
enterp firm. 






NARROW GAUGE ENGINE, IMPERIAL 
JAPANESE RAILWAYS. : 
Ovr supplement this week illustrates one of the small 
types of tank locomotives in use on the Imperial Japanese 
Railways, some of which have been recently completed by 
Messrs. Sharp, Stewart, and Co., Limited, Atlas Works, 
Glasgow. The engine, as will be seen from the drawing, is 
of the ordinary outside-cylinder six wheels coupled class, 
with side tanks and hind coal bunker. The leading dimen- 
sions are :— 
Cylinders, diameter . i8in. 
strok 


” ee ee ee ee ae 
Boiler barrel, amtes outside, smallest ring .. .. > 5qin. 
” en, re ae ae a ee ee 
Fire-box shell, length .. . ° 8ft. 9in: 
” ” _ ae a ee 2ft. 10}in. 
Copper fire-box, depth atfront .. .. .. «. «. 4ft Hr 
.° ” ” eee 
UR SP vce as ica oo ce. ae 4e a ee 
<<. Cee ies Sas lfin. 
Heating surface, fire-box .. . - 46°5 sq. ft. 
ie » tubes a 442°0 aq. ft. 
wie 5 »  total.. 488°5 sq. ft. 
GS one ie at aes tae 8 eq. ft. 
Wheels, six all coupled, diameter .. Sft. 
Ld ee re ees Ee tars 10ft. 6in. 
Frames, length .. .. 19ft. 3}in. 
1  thickness.. Zin. 
Capacity of watertanks .. . . 450 gallons 
“ “ unker .. -- 27 cu. ft. 
~ Weight, em ior deY as-fae -- 18 tons Scwt. 
‘ in working order .. . 22 tons 3 cwt. 


Gauge of railway .. PR OE Og 

The boiler plates are of the best Yorkshire iron, the fire- 
box plates of copper and tubes of brass; the wheel centres 
ase of wrought iron, with cast steel axles and tires. The 
boiler is fed by one pump and one injector. The engines are 
fitted with an ordinary screw brake; the valve motion is 
Joy’s patent, the details of which can be clearly seen on the 
drawing. This is a very neat narrow-gauge engine, care- 
fully designed, compact, without being crowded, and ought 
to give complete satisfaction in use. The Joy valve gear has 
contributed very much to this desirable result. 








H.M.S. POMONE. 


THE latest addition to her Majesty’s fleet, the third-class 
cruiser Pomone, was launched from Sheerness yesterday. 
She is one of eleven practically similar vessels, eight of which 
are either built or building, whilst the remainder are on the 
programme, and are known as fhe Pelorus class. They are 
nominally 20-knot third-class cruisers, and carry eight 4in. 
quick-firing guns as their main armament with eight three- 
pounders, other small guns, and two torpedo tubes as the 
secondary armament. The displacement is 2135 tons; 
length, 300ft.; beam, 36ft. 6Gin.; draught, 17ft.; and she is 
propelled by two propellers with 7000 indicated horse-power. 

A picture of the Pomone as she will appear at sea will be 
found on page 521. She forms one of a squadron which 
should prove of great importance for dispatch work, as not 
only can they attain a high speed, but are of a size capable 
to work well in a heavy sea, and are sufficiently armed to 
give a good account of themselves against torpedo destroyers 
and other vessels of their own class. These vessels have 2in. 
protective decks, but are otherwise only lightly armoured 
round the gun positions. 











THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

THE ninth annual dinner of this Institution was held on 
Wednesday evening at the Hotel Cecil, the President, Sir Henry 
Mance, being in the chair. Upwards of 200 gentlemen were 
present, including the Marquis of Tweeddale, Lord Kelvin, Sir 
Courtenay Boyle, General Sir E. Markham, Sir J. Crichton-Browne, 
Sir A. K. Rollit, M.P., Sir J. Wolfe Barry, Colonel J. Pennycuick, 
Major P. Cardew, Captain D. Brady, Professor W. E. Ayrton, 
Professor D, E. Hughes, Professors S. P, Thompson and Perry, 
Dr. W. J. Collins, L C.C., Mr. C. E. Spagnoletti, Mr. A. Siemens, 
Mr. R. E. Compton, the Rev. Dr. A. Robertson (President of 
King’s College), Mr. J. G. Griffiths (President of the Institute of 
Chartered Accountants), Mr. W. H. M. istie (Astronomer 
Royal), Mr. J. W. Swann, Mr. G. Morse, and Mr, Webb 
(secretary). 

The toast of ‘‘The Scientific Societies” was proposed by Prof 
Ayrton, who, in the course of a few amusing remarks, alluded to 
the improved conditions under which laboratory work was earried 
on now as compared with 1866 when he was a pupil under Lord 
Kelvin. 

Lord Kelvin, who first replied, claimed for the Institution of 
Electrical Engineers, though it was not included in the toast, that 
it was one of the most scientific of all the scientific societies. The 
Royal Society, which was the parent of them all, had every reason 
to be proud of its offspring. He believed these institutions 
were most useful for promoting the objects whose titles they 
bore. They were most powerful aids to research and most 
valuable instruments for the promotion and advancement of ‘the 
science of the world. 

Sir J. Wolfe Barry, President, who next replied, said that 
twenty-five years ago business men seta much higher value on prac- 
tice than on theory, but nowit was recognised that we must go to 
science for new developments and for guidance in trade and 
manufactures, Most manufacturers looked to the laboratory super- 
intended by a scientist as one of the most valuable departments of 
the establishment. Foreigners, perhaps, had realised that in a 
more acute way than we did, and to some extent had got the start 
of us, but he felt certain that we should fetch up whatever lee-way 
we had lost. Referring to the deputation which waited on the 
Prime Minister last summer to urge that some steps should be 
taken to put science more at the disposal of the manufacturing 
arts, he expressed satisfaction at the appointment of a Government 
Committee on thesubject. The terms of itsreference were limited, 
and though we could not comtemplate anything like such an 
expenditure as was borne by the German Government, still a 


nt was made, : 

ir J. Crichton-Browne, hon. treasurer of the Royal Institution, 
also acknowledged the toast, remarking that the Electrical 
Engineers had done moré even than statesmen towards that 
consolidation of the Empire of which they had recently heard, 
so much and which they all desired. This country did not hold 
such preferential resources with regard to electricity as others 
and that ought to make us more earnest in that industrial warfare 
in which all nations were engaged. This was not the time for 
disputes, but for concord and mutual confidence. The is 
of Tweeddale and Dr, Collins nded to the toast, ‘‘ Oar Guests.” 
In proposing the toast of the ‘‘ Institution of Electrical Engineers,” 
Sir Courtenay Boyle mentioned that while in this country only 132 
miles of electric tramways or railways were in operation or being 
constructed, in the United States the mileage was 17,000. That 
was a matter which called for the co-operation both of the 
scientist, the Legislature, and the departments of Government. 
The President, in response, said the Institution numbered over 
3000 members, and its finances were in a most satisfactory condi- 
tion, 
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RAILWAY MATTERS. 


A Revrsr’s cable from Bulawayo states that in con- 
eequence of ‘‘ wash-aways” the train service on the Bulawayo line 
has been suspended until further notice. 


Mr. T. Annus, of Newcastle-on-Tyne, mineral manager 
of the Northern Division of the North-Eastern Railway, will retire 
at the end of the year, and Mr, J. Fairless, his assistant, has been 
appointed to succeed him, 


Tur Secretary of State for India has appointed Colonel 
Sir William Sinclair Smith Bissst, K.C.I.E., R.E., late Secretary in 
the Pablic Works Department of the Government of India, to be 
Government Director of Indian Railways, in succession to General 
Sir Eiward Williams, K.C.I.E,, R.E., whose tenure of the office 
bas expired, 


To the Ceylon Railway Administration is due the 
credit for first initiating refreshment cars on railways in the East. 
The Bombay papers, in noting the recent addition of a dining car 
to the Bombay-Caleutta limited mail, spsak of this as the first 
dining car on an Indian railway. This is not quite accurate, as a 
dining car has been running on the Rohilkhand and Kumaon Rail- 
way for several years back. 


In tearing up a siding on the Straitsville division of 
Baltimore and Ohio Riilroad, the other day, the section men dis- 
covered that several of the rails had been made in 1863. Sub- 
sequent investigation revealed the fact that these rails were part 
of a lot that were bought in Eagland during the war at a cost of 
125 dols. a ton in gold. The rails were still in fair condition, and 
for light motive power would last ten years longer. 


Tue North-Eastern Railway Comeeny is about to spend 
£50,000 in improving the dock accommodation at West Hartlepool, 
and their consulting engineer—Sir J, Wolfe Barry—is upon 
the plans. There will be additional berths, extended storage 
8 , and double instead of single lines of sidings. As they 

ready possess the necessary land, they have not had to include 
this matter in their this year’s Bill to Parliament. 

Tue Japanese Railway Company of Tokio, which 
operates the largest railway line in the Japanese Empire, bas 
decided to expend about 13,000,000 dols. during the next six years 
in —— its lines and increasing the equipment. The improve- 
ments include the double tracking of an important line 140 miles 
long. The company’s rolling stock will, says the Japan Mail, 
be increased to 500 locomotives, and 1600 passenger and 520) 
freight cars. 

Tuer 51 kiloms. of the Pireus- Athens - Peloponnesus 
line from Myli to Calamata between Tripolis and Kourtage are 
now completed and in working order. There remain now 7 
about kiloms, to constract—15 kiloms, of which are expect 
to be finished early in 1898—to effect the junction with the 
Calamata side, and thus complete the whole line between Myli 
and Calamata. This would have a very beneficial effect on the 
traffic receipts, 


Tue latest addition to the railways on the outer skirts 
of London suburbs is the Chipstead Valley Railway just opened. 
This is a single-line railway which, starting from Purley, below 
Croydon, goes at present to Chipstead, Kingswood, and Tatten- 
ham Park, with stations at those three places, and a contemplated 
terminus on the Derby racecourse on Epsom Downs, An entirely 
new building district is opened up by this line, and one which, 
traversing as it does Banstead Downs, Burgh Heath, and Headley- 
on-the-Hill, should be particularly bracing and healthful. The 
fact of this being a single-line railway at present is, however, a 
drawback to any speedy development of this district. 


THe promoters of the Sheffield District Railway 
Company are applying to Parliament for farther powers. Instead 
of there being merely a station at Attercliffe, and several sub- 
sidiary branches connecting with the Midland passenger station at 
Sheffield, the line will now, if permission is obtained, join the 
Midland near the River Don Works, Brightside. This janction is 
obtained by the Midland Company constructing a new line from 
Treston, on their main line, to Brightside. The Midland system 
will then be connected with the terminus of a branch of the 
East to West Railway at Beighton. The Midland Company have 
obtained the requisite parliamentary powers to construct the 
Treeton and Brightside line, but an ment has now been 
made for a transference of these powers to the Sheffield Company, 
and the latter will now build the line, subject to the transfer 
being confirmed by Parliament. 


Mr. H. A. P. Hammon, the District Superintendent 
of the Great Central Railway Company, Grimsby, has been 
appointed Assistant Superintendent of the Metropolitan Railway 
Company. Mr. Hamilton, who has had great experience during 
the twenty-six years he has been in the service of the Great 
Central (late Manchester, Sheffield and Lincolnshire) has always 
exhibited signal o ising capacity and administrative ability. 
He has enjoyed the confidence of the entire staff, and has in every 
position the respects of the commercial and general public. The 
Great Central, in their new extension to London, run over forty- 
two miles of the Metropolitan Company’s line, from Quainton-road 
to Finchley-road, which is under the charge and control of Mr, 
Hamilton, who leaves the North with the best wishes of his board, 
the chief officers of the Great Central and other railways, and 
indeed of all who knew him. 


Great satisfaction is feli in Flintshire by the notice 
given by the Wirral Railway Company of their intention to apply 
to Parliament in the ensuing session for a Bill authorising the com- 
pany to extend their system to Rhyl. The projected extension 
will commence at Little Meols, West uae by a junction with the 
main line of the company between Hoylake and West Kirby, and 
will terminate at Rhyl at a point on the north-east side of Vale- 
road, immediately opposite the north-east end of Marsh-road. The 
railway will pass through Little Meols, West Kirby, St. Oswald’s 
—Chester detached—and the Dee in Cheshire, and Trewaelod, the 
Dee, Gwespyr, Gronant, Lianasay, Prestatyn, Nantwith-Prestatyn, 
Meliden, Dyserth, Rhydorddwy, Trellewalyn, Brynhedydd, and 
Rhyl, in Flintshire. The railway will thus open out a practically 
virgin —— untouched at present by the London and North- 
Western Railway Company. The London and North-Western 
Company have also given notice of their intention to apply for an 
Act with the object of carrying out a large scheme of railway 
extension, At Rhy] it is intended to widen the line for a consider- 
able distance, and re-model the railway station. 


Late on Thursday evening, the 18th inst., the Great 
Northern Railway Company’s Manchester to London express pas- 
senger train narrowly escaped being wrecked. A heavy fog pre- 
vailed at the time, and at about 10.30 a goods train from the 
North to London, due to pass Wolmer Green, midway between 
Welwyn Junction and Knebworth, was signalled to slacken speed 
and proceed into a long siding to enable the express passenger 
train to pass. Owing to the density of the fog, however, the 
driver of the goods train seems to have mistaken the signals, and, 
— was on the main road, proceeded ahead, with the 
result that he ran into the siding stops, which were knocked 
down, while the engine turned over on to the embankment, fol- 
lowed by two trucks of hay, which toppled on to the engine, 
burying it completely. The driver and fireman had the presence 
of mind to jamp from the engine, and so escaped with slight 
injaries, A ber of other wagons in the rear of the train were 
derailed and thrown across the up and down main lines jast as the 
express passenger train was due to pass. The driver, however 
surmising that something was amiss, applied the brakes, and 
stopped immediately in front of the wrecked wagons, 








NOTES AND MEMORANDA. 


Tue President of the British Association for 1898 is 
Sir W. Crookes, F.R.S. The meeting in Bristol will open on 
September 7th. 


Tue official Gazette of the United States Patent-office 
for October 26th contains the claims of specifications of 124 
patents for multiple switch boards taken out by Milo B. Kellog, 
of Chicago, So far as we are aware, this constitutes the largest 
number of patents taken out by one man included in one publica- 
tion. The claims alone occupy 142 large octavo pages of close print, 


THe annual reports of U.8. Chief Naval Constructor 
Hochborn show that on 1st October the strength of the navy con- 
sisted of 141 vessels. The report of the engineer-in-chief, Com- 
modore Melville, proclaims great advantages from the use of 
water-tube boilers in late years, resulting in their exclusive use 
for torpedo boats. He also favours the use of oil for fuel on 
torpedo boats, but fears that the supply of petroleum is not 
nearly adequate to what the demands for it would be if any con- 
siderable proportion of the steam vessels afloat called for it as fuel. 


A new form of electric seismoscope is described in the 
last Bollettino of the Italian Seismological Society, the chief merits 
claimed for it being its comparatively slight cost, and its great 
sensitiveness. In most seismoscopes the movement of a pendulum 
is magnified by a long pointer, whose tip just passes through a hole 
in a metal plate, contact with which completes an electric circuit 
and starts a clock previously set at twelve. In the new instrument 
the meta] plate is not as usual fixed, but isconnected with a second 
inverted pendulum, the bob of which is near the top of its support- 
ing rod, while that of the first is near the base. 


“‘ Tr is an ill wind that blows nobody good.” The loss 
of the Gangoot has been the cause of the making of an important 
and interesting test, With a view to disproving certain state- 
ments that had been made to the effect that the transverse par- 


tested under water pressure, the constructor of the General 
Admiral Apraxine, a Russian coast-defence ship of 4126 metric 
tons disp} t, obtained permission to put tons of water 
into the vessel. The level of the water was 20ft. above the upper 
keel, but the bulging of the partitions was very slight, and the 
leakage of no importance. This is, it is stated, the first experi- 
ment of the kind performed in any country. 


THE experimental roller boat invented by Mr. Francis 
Knapp, and just built at Toronto, was given a trial recently, and 
showed herself under perfect control. A speed of only six miles 

er hour was attained, but the inventor and builder say that the 

oat was not ready fora speed test, and they merely wished to 
demonstrate the correctness of the principle of construction. 
That being settled, they claim it is a mere matter of detail to 
arrange the machinery with power enough to give almost any 
desired speed. The present engines, it was found, did not have 
the necessary equilibrium to risk a high speed without a strengthen- 
ing of a number of parts, According to Fairplay, in this boat 
the — circumference of the craft, which is 100ft. long, 
revolves, 


In a lengthy paper by Mr. Charles H. Cramp, read 
before the full convention of the New York Board of Trade and 
Transportation recently, the author stated that subsidies paid to 
British steamships from 1833 to 1895 inclusive amounted to 
£48,985,600, to which should be added about £2,400,000 paid by 
the United States Post-office Department to foreign steamships— 
about 85 per cent. British—for carrying American mails, from the 
destruction of the Collins Line in 1858 to the end of the fiscal 
year of 1896. Meanwhile the United States Government had paid 
to American steamships, including the Collins’ subsidy from 1851 
to 1858 and varying rates of mail pay since, a grand total of only 
28,456,730 dols. This, he said, was the reason for the lack of 
increase of the American merchant marine. 


Since Mr. W. Duane discovered the true source of his 
“new magnetic effect” in the presence of extremely minute 
admixtures of iron to the speci Iphur and other dielec- 
trics, he has been endeavouring to make this source of error a 
highly sensitive reaction for the presence of iron, rivalling spec- 
troscopy itself in that respect, says the Hlecirician, I of 
measuring the damping factor, he now suspends the specimen to 
be tested by a quartz fibre in a glass tube and introduces it into 
a rotating magnetic field produced by electro-magnets rotating 
bodily. “The deflection of the speci indicates the presence of 
iron, Whereas in the former method a certain specimen showed 
a hardly perceptible damping factor of 0°00009, it now gave a 
deflection of 17 °6 cm. at a distance of one metre. 


THE National Museum at Washington has just been 
enriched by a very valuable interesting collecti This com- 
prises the private papers of Mr. Cyrus W. Field relating to the 
laying of the first Atlantic cable, cable despatches first sent, 
objects with which Mr. Field worked out the idea of laying the 
cable, and many other things of interest ayer ges to the project. 
The correspondence and autograph copies of telegrams sent by 
this gentleman to the President of the United States and other 
eminent persons are included, The globe, which was constructed 
in London, and on which was traced the course of the cable 
to be laid from Newfoundland to Ireland, forms an attractive 
object of the collection. It is about 18in, in diameter, on a stand, 
with a magnetic compass underneath, and shows many signs of 
hard usage. The journal kept by Mr. Field and notes of deep- 
sea soundings set down by him and officers of the Great Eastern, 
which laid the cable, are ae of the collection. Mr. Field’s 
private library, with all the literature relating to the work of lay- 
ing the cable, forms another part. There are also copies of 
medals presented to him by we and the French Govern- 
ment, engrossed resolutions passed by public bodies in the United 
States and in Europe, a cane from the wood of the Great Eastern, 
&c., as well as cases containing sections of the first Atlantic cable. 
The collection was secured by Professor Watkins from Mrs, Isabella 
Field Jadson, of Dobbs Ferry—New York State—who is a daughter 
of the late Mr, Field. 


An interesting paper was recently read before the 
Engineers’ Society of Western Pennsylvania by Mr. C. A. P, 
Tarner, in which is discussed the er of determining the 
character and intensity of stresses in metals by measuring the heat 
gained or lost when a load is applied. The author attempted by 
actual tests, compressive and tensile, on bars of soft and medium 
steel, cast iron bars, short columns of steel, and plate girders, to 
demonstrate flactuations of temperature. For the exceedingly 
delicate measurements of temperature Mr, Tarner used the 
thermo-electric current generated by a Melloni antimony-bismuth 
thermopile, and recorded by a Thomson astatic reflecting galvano- 
meter. With the instruments used he estimated that a variation 
of zyx deg. Cont. could be determined, The conclusions which 
Mr. 'Tarner draws from the results obtained may be summarised 
as follows :—That stress can be quite accurately measured by the 
change in thermal condition of the piece, when the load is erated, 
if the stress does not exceed about gths of the commercial elastic 
limit. That difference in the intensity of stresses of the same 
kind, though slight, occurring at two different points, can easily 
be de by a modification of the same apparatus, For medium 
steel there appears to be a thermal limit, below which the test 
piece grows slightly and regularly cooler as the tensile stress is 
increased, and beyond which for a considerable space there is little 
change, until the commercial elastic limit—the drop of the beam— 
is reached, when heat is generated so rapidly that the curve is 
almost normal to the axis of abcises, 




















titions in ships were cf little use when they had never been | £50. 


MISCELLANEA. 


Tur Vickerg 6in. and mounting, which were suo 
cessfully tried on October 21st on board the Pincher gunboat at 
a ore | are, says the Times, to be sent to Shoeburyness’ for 


H.M. crutser Doris, which is to take the place of the 
cruiser St, George as flagship of the Cape of Good Hope station 
carried ont a three hours’ steam trial off Plymouth on Wednesday’ 
The mean results were :—Steam in boilers, 1501b,; air presen, 
in stokeholds, 0°6; revolutions, star 136°8,' port 135-9 
indicated horse-power, starboard » port 4088, total 085° 
speed 17°6 knots, The draught of water was 19ft. 9in, forward 
and 23ft, 3in, aft. 


Tux great conflagration of which the city of London was 
the scene during the latter part of last week has proved the most 
severe since the great fire of 1666. It was found on Saturday that 
the fire originated, not in Hameell-street, as at first reported, but 
in a warehouse in Well-street, in the occupation of a firm of 
ostrich feather dealers. The last of the steam fire-engines 
employed in suppressing the fire was sent away on Saturday 
morning. The area affected by the fire is approximately 17,000 


square yards; the number of buildings destroyed, burnt out, or 
damaged, 96 ; and it is believed that the total loss will be at least 
£2,000,000, 


Ar six o’clock on Monday morning the whole of a 
wide maso wharf recently constructed opposite the Custom 
House at Lisbon, and having a frontage of nearly 300 metres to the 
Tagus, suddenly subsided and disappeared into the bed of the 
river. It was built on the mud because in the soundings taken 
previous to the commencement of the work to a depth of 36 metres 
no solid foundation was found. Owing to the earliness of the 
hour nobody was on the wharf, says the Ney ny of the Times 
but had the disaster occurred during the day hundreds of lives 


oe have been lost, The damage is roughly estimated at 
,000, 

Tux new flood channel which the Thames Conservators 
have constructed through the lock island at Teddington, between 
the lock and the weir, was formally opened by Sir Frederick Dixon. 
Hartland, M.P., on Monday afternoon. e@ channel is 80ft. in 
width, and the sill is 6ft. 6in. below the highest flood water-mark 
of recent years, so that in the event of any abnormal rise in the 
river above the weir the water will pass away much more quickly 
than heretofore, and the flooding of the ks will be propor- 
tionately abated. A dense fog prevented the members of the 
Conservancy from carrying out their intention of coming by water, 
but this cleared away completely tefore the ceremony, 


Ir is little more than five years since the Ordnance 
Department of India was started on its present lines, eays Jxdian 
Engineering, but already it can boast three most important 
achievements :—(1) The introduction of steel manufacture by the 
Siemens process, the furnace for which was first set up and success. 
fully worked in the Cossipore Factory ; (2) the invention of the 
Dam-Dum bullet, which has converted the -Metford rifle from 
a mere toy into the most efficient weapon of modern warfare ; and 
(3) the manufacture of cordite. The success attained forms a very 
instructive — of the practical advantages to be derived from 
the application of highly specialised scientific training to the every- 
day work of Government officials, 


Ons of the most interesting of submarine craft now being 
equipped is that of Simon Lake, of Baltimore, designed to creep 
along the bottom of the ocean and find old wrecks, &c., says 
Fairplay. At a recent test she remained two hours beneath the 
surface, and guests enjoyed themselves on board, smoking 
cigars, &c. The plan of communication with wrecks is in having 
the bow compartment so filled with air that the air pressure will 
equal the pressure of water from the exterior prevent its 
admission. Of course, only divers in their armour are to be in 
this air chamber. Some of them tested it the other day, and cay 
that they kept the door open for half an hour from the vessel but 
no water entered, and thus access and egress to the hull of 
the craft is easy. The vessel is named the Argonaut. 


Ur to the end of last week statutory notice had been 
given by seventeen local authorities and others of their intention 
to apply to the Board of Trade for Provisional Orders under the 
Electric Lighting Acts, 1882 and 1888, for power to produce ard 
supply electricity for lighting Since then similar notice 
has been given b twelve other authorities to a similar effect, 


namely, the R Council of Chelmsford, the vestry of 
the parish of Marylebone, the Midland Electric Light and Power 
Company, Limited, for the borough of Royal Leamington Spa, the 
Has Corporation, the Haworth Urban District Council, the 


Weston-super- Mare Electric Light and Power Syndicate, the Crewe 
Corporation, the Lewes Corporation, the Gravesend Corporation, 
the Dartford Urban District Council, the Aston Manor Urban 
District Council, and the Batley Corporation. 


Apart from the ordinary uses to which we are 
accustomed to see asbestos put, the Cape Asbestos Company, 
Limited, Minories, London, have made a departure in adapting 
their product to electrical purposes, Accumulator boxes for 
battery ceils are made by them by a patent process from blue 
asbestos, These have the advantage of being unbreakable, as 
compared with glaes or earthenware, while they are cheaper than 
vulecanite or ebonite. The boxes are made in various sizes as 
desired. The same material has by a similar process been used in 
the manufacture of tubes for covering cables, both for underground 
and indoor work, any diameter desired being procurable. The 
material, it may be mentioned, allows of the tube being threaded 
for a joint the same as if it were iron, Yet another application cf 
the material in its formation into sheets for insulating purposes for 
which it is made in all thicknesses, 


Tae casting intended for use at the Old Level iron- 
works, Brierley Hill, as a steam hammer block, reached the 
vicinity of the works on Sunday. It began its journey more than 
three months ago from the dismantled works of the New British 
Iron Company at Cradley Heath. It bad only to travel about two 
miles as the crow flies, but the adoption of a circuitous route 
became ni ° hile it was approac! a bridge carrying 
the highway over the Great Western line at Round Oak, the 
company’s officer interposed and refused to allow it to traverse the 
bridge. Its great weight, nearly 50 tons, did not, they said, come 
under the classification of ordinary traffic of the district, and 
might lead to an accident, Oa the other hand, it was contended 
that, though of exceptional weight, it was traftic which tho 
company ought to provide for in an iron-making district. he 
casting, after being stranded for weeks on the roadside, was at 
last drawn alongside a private railway of Lord Dadley’s, and on 
Friday was loaded upon a special machine truck sent by the Great 
Western Company for the purpose. Oa Sanday it was taken by a 
triangular route to a point near its final g place. As the 
track and its load weighed 70 tons, the utmost vigilance was 
exercised in passing over points and bridges, and an hour and 
three-quarters was occupied in the seven and a-half miles of metals 
traversed. All went well till almost the last moment, when, as the 
bogie track was slowly rounding a sharp curve, a rail broke and 
the front pair of wheels of the truck left the metals, This con- 
tiogency had been provided for, and powerfal appliances were used 
to raise the truck and get the displaced wheels on the metals again. 
This was done, and it was decided to run the truck and its load 
into a siding, and there transfer it to a carriage on which it can 
be drawn by a pair of traction engines into the works where it is 
required. A great number of people watched the transit and 





arrival of the casting. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


TRIA.—GEROLD AND Co., Vienna. 
perp anp Watsn, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND Curvitiet, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 
A. TweiTmxver, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome. 
Bocca Feres, Turin. 
JAPAN.—KELLY AND Waxsn, Lrp., Yokohama. 
Z. P. Marvuya anv ©o., 14, Nihonbashi Tori Sanch 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GorDON AND Gorton, Long-street, Capetown. 
R. A. Taompson AND Oo., 33, Loop-atreet, Capetown. 
J.C. Jura ann Co., Capetown, Port Rlizabeth, and Johan- 
neaburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen-street, Melbourne ; Georye- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Bydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontTrEaL News Co., 386 and 388, &t. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRnationaL News Co., 88 and 86, 
Duane-street, New York. 
Sugscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—KeE.iy axp Wats, Lrp., Singapore. 
CEYLON.—WisavaRTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 
» ENGINEER can be had, by order, from any newsagent in town or 
= at the various vailweg stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 
’ real yeasty (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be raade, Tue Enaineer is registered for transmission abroad. 


A complete set of Taz Enorneer can be had on application. 





In ¢ 7 e of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 


below. Foreign Su in advance at these rates will 
receive THE Enoinger weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tun Paper Copres— 
Half-yearly .. 
Yearly.» ce -0« 

Trick Paper Copres— 
Hall-yeasty oo co co = co = @ @ oe 
Yearly .. 


~ £0 188. Od. 
£1 16s, Od. 
£1 0s. 8d. 
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(The difference to cover extra postage.) 
ADVERTISEMENTS. 

The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six e’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing 
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letters to be addressed to the Bditor of Tak Exoineer. 
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PUBLISHER’S NOTICE. 


*,° hm | subscriber ant ane yo ptm a in an 
imperfect or mutilated ition, Y ige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenrence, 
| Fo led edied by obtaining the paper direct ‘rom 
this office, 


*," With this week’s number is issued as a Supplement a Two-page 
Engraving of Ballasting and Shunting Kngine, Imperial Japanese 
Railways. Kvery copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
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TO CORRESPONDENTS. 


*." In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tue Enaineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


Fr. h. 8. B. (Foulsham).-—-The question is somewhat obscurely worded. 
We cannot pretend to settle what the author’s meanivg is. We have 
no doubt that he will settle the difticulty at once if you will write to 
lim, 

Youno PiatEn,—There is no book which would teach you how to value 
steamships. To do that well requires a life’s experience in shipping 
matters. The only way to learn is by atute the office of a shipping 
broker. There is no rule ; a ship may —— er value many times in 
the a of a year, according to the freight market and other varying 
conditions. 





INQUIRIES. 


FLOW IN CANALS. 

Sir,—Can any of your readers give me a simple formula or rule for 
ascertaining what fall in feet per mile of length will produce a stated 
velocity in miles per hour, in a of given material and dimensions ? 
The result of any experience would be much appreciated. 


November 24th. READER. 





MEETINGS NEXT WEEK. 


Tae Civit AnD Mecuanicat Enoineers' Society.—Thursday, Decem- 
ber 2nd, at 7 pm., at the Hotel Victoria, Northumberland-avenue, 
anne Cross, 8.W. Opening address by the President, Mr. H. Coward, 


Tue Institution or Civ, Enotneers.—Tuesday, November £0th, at 
8 p.m., Ordinary Meeting. Paper ‘On the Law of Condensation of 
Steam,’ by Messrs. Ifugh L. Callendar, M.A., F’.R.S., and John T. Nicol- 
sop, B.Sc. Friday, December 3rd, at 8 p.m , Students’ Meeting. Paper, 
‘Permanent Way: its Construction and Relaying,” by Mr. Grote Stir- 
ling, Stud. Inst. C.E. 

Society or Arts.—Monday, November 29th, at 8 p.m. Cantor Lec- 
tures—‘‘ Gutta-Percha,” by Eugene F. A. Obach, Ph.D., F.C.S. Three 
lectures. Lecture I.:—The Raw Material—The year 1847—Early history 
and the Society of Arts—General properties and distinction from 
caoutchouc—Botanical derivation and geographical distribution—Expe- 
ditions in search of gutta trees and experimental cultivation—Analysis 
of particular specimens and of various commercial brands—Exports 
from Singapore, imports into the United Kingdom, and fluctuation of 
prices. Wednesday, December Ist, at 8 p.m., Ordinary Meeting. Paper, 
“The American Bicycle—the Theory and Practice of its Making," by 
Prof. Leonard Waldo, D.Sc. 
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AFTER THE CONFERENCE. 


At last the long talked-of Conference is an accomplished 
fact. In another place we give a list of the names of the 
delegates. So far matters are proceeding smoothly. The 
masters are extremely firm, and they hold that, being 
firm, they can best serve the interests of the men. Their 
contention is, indeed, that if the various absurd restric- 
tions which are enforced by the New Unionism were 
removed, there would be more work turned out, better 
prices realised, and larger wages paid; that, in a word, 
the men would be able to earn more money by far than 
has been possible for some time past. The masters are 
meeting the men in a conciliatory spirit. As we have 
already stated, they are most reluctant to do anything 
which will break up the union, but it is not to be denied 
that much bitterness exists among some of the employers, 
who maintain that under the rule of Mr. Barnes they 
have been unable to make profits, give satisfaction to 
their customers, or enjoy life. 

It is not a little suggestive that the Federated 
Trades Unions found some difficulty in selecting 
representatives to attend the Congress. Mutual 
jealousy stood in the way. It was held that the Amalga- 
mated Engineers were represented far too strongly by 
ten delegates out of fourteen, and finally Mr. Barnes had 
to give way and rest content with nine. It is worth 
notice that the leaders of the Amalgamated Engineers 
claimed the larger representation on the ground that they 
had already financed the strike to the extent of £500,000. 
Possibly the world in general will be told one day where 
this enormous sum came from, and how it was spent. 
We hope for the best. Indeed, the lesson of the strike 
would be very incomplete if the certified balance sheet 
were lacking. 

It would be wholly without profit at present to attempt 
to forecast the result of the Conference ; but it is well to 
consider what the position will be after it is over. There 
are three possibilities. First, the Conference may effect 
nothing. Secondly, the men may obtain important con- 
cessions from the masters; and lastly, Mr. Barnes 
may be beaten all along the line. No doubt, in 
the latter case, the men would return to work 
with all conceivable promptitude. Very large numbers 
of non-union hands have been taken on, and come 
what will, these men are sure of their berths. The em- 
ployers are bound by every consideration of honour and 
morality to give them work. There is so heavy an arrear 
to be cleared off that it is probable room will be found in 
the shops for unionists and non-unionists alike ; if not at 
once, then as soon as the shops have been got into full 
swing; but meanwhile the strikers feel not a little 
natural anxiety as to their position. It may be, however, 
that as we have suggested, the Conference may end in 
nothing, and this is by far the most interesting aspect of 
the struggle. What, in such a case, would happen? We 
believe that the answer is simply that the strike would 
die a natural death. The mere flux of time and opera- 
tion of the natural laws of political economy would bring 
the struggle to an end. In truth, if the masters. only 
know it, they are in an impregnable position. To by far 
the greater proportion of 


them it would mean little 











more than a large trade loss if they kept their works 
closed for another six months. They would, no doubt, 
have a very bad year; but the stoppage does not mean 
ruin, or bankruptcy, or starvation. They have so much 
capital lying idle, or nearly idle; that is in the 
main all. With the men the case is different. The 
strike is costing about £38,000 a week. This is 
found in large part by the very heavy levies paid 
by the hands who are at work. So far as the union 
is concerned, these men becomefewer every day ; and the 
collapse of the Conference would no doubt be followed by 
the closing of a large number of shops now open, and a 
further diminution of the levies. It is by no means 
easy to get at the facts, but it seems that the number of 
Amalgamated Engineers drawing strike pay is diminish- 
ing. If this be true there is, of course, but one explana- 
tion—men are breaking away from the union and returning 
to work. The weakness of the union is thatit represents 
so small a fraction of the whole population of the British 
Isles; about one man in one thousand inhabitants is on 
strike. We speak now ofthe engineersonly. Inacountry 
likethis, where somany are devoted to mechanical pursuits, 
there ought to be small trouble in getting a second man per 
thousand to take the place of the strikers. No doubt this 
substitution of labour would have taken place wholly 
instead of in part, long since, but for the militant action of 
the strikers. But picketing cannot go on forever. All 
the acquired experience of past strikes shows that they 
tend to die out. The strikers in any one town drift by 
degrees into other towns and find work. Some years ago 
a very important strike took place in the Midlands; it 
lasted really for a couple of months—nominally it was 
not over fora year. But all the works were fully em- 
ployed, and the masters carried on their operations. In 
process of time just the same thing would occur with the 
present strike. An access of cold weather and difficulties 
in getting strike pay would settle the whole affair before 
the year is out. 

We have yet to consider what will happen if the men 
win. One of the first results would no doubt be the 
closing of a number of the smaller shops, and an entire 
reorganisation of those which remained. So far as the 
men are concerned, however, all this is of secondary 
importance. What they will have to consider is the 
pecuniary position of the union. Men have complained 
bitterly of the grievous burthen laid on them by the New 
Unionism. When asked why they do not break away from 
the Society, they reply that by doing that they would 
lose all the money they had paid in for years to provide 
for their old age, to support them when out of work, and 
to bury them when dead. This argument can no longer 
prevail. The whole of the accumulated fund of the 
Society has been spent, and the union is heavily in 
debt besides. At this moment there is no available 
benefit fund whatever. If the men break away from Mr. 
Barnes they will be no worse off than they are now. 
Possibly they will be better off; because it is rumoured 
that one of the first steps to be taken by the leaders, 
when work is resumed, will be to impose an enormous 
levy to, in part at least, replace the benefit funds. 

The best thing about the Conference is that it will 
secure a free interchange of opinions and information. 
But the benefit will be largely neutralised unless the whole 
of the discussion is made public. The meetings will take 
place behind closed doors, but this would not prevent the 
subsequent publication of the proceedings. Mr. Barnesis 
understood to have said that district officers haveinterfered 
in an unauthorised way with shop management. He will 
now havean opportunity of learning facts concerning which, 
for a man in his position, he seems to be strangely ignorant. 
We have repeatedly pointed out in these pages that much 
trouble and friction would be avoided if the masters 
would take pains to keep their men better posted up 
about the course of trade ; a subject concerning which they 
are, as & rule, totally ignorant. A working boilermaker, 
for example, can, if he will take the trouble, easily enough 
work out for himself the cost of the materials, plates, 
rivets, angle irons, &c., of, say, a Lancashire boiler. The 
cost of labour he ought to have at his fingers’ ends. 
He finds such a boiler “listed” at a price which 
apparently leaves an enormous profit, and he grumbles 
accordingly. It would be worth while to explain to 
such a man some of the facts anent discounts, 
agencies, general charges, freighiage, bad debts, long 
credits, and so on. He would then see the whole matter 
in a different light. The masters in the first instance 
refused to discuss the eight hours question at all at the 
Conference. They have given way on this point, and 
wisely, we think. It is impossible to consider the length 
of the day and its effect without putting before the union 
delegates facts of which they are, we believe, quite 
ignorant. The diffusion of knowledge cannot fail to be 
useful. 


PERMANENT WAY—BRITISH AND AMERICAN. 


Two articles have appeared in the columns of the 
Pall Mall Gazette, one on September 17th and the other 
on October 26th. They attack the permanent way of 
Great Britain, and assert that the railroad track used in 
the United States is very much better. That track, a3 
no doubt most of our readers are aware, is almost identical 
with a system of construction long used in this country, 
and given up finally because of its defects. A flat-footed 
or Vignoles rail is secured to transverse sleepers or 
“ties” by spikes. Very great care is taken to support 
the weak joints by more or less elaborate clamps or fish- 
plates. A large number of sleepers is used; they are 
pitched about 18in. apart, centre to centre; and being 
wide, the wooden portion of an American railway has, not 
inaptly, been compared to a deck laid on the ballast. We 
are assured by our contemporary that it is only in this 
way that a really first-class road can be made; and that 
our road is peculiarly bad because we use chairs. There 
are, however, two facts connected with the American 
system that present great difficulties to English engi- 
neers. The first is the enormous outlay which would be 
incurred were such a road made in England, where 
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sleepers cost from 3s. 6d. to 5s. each, as against 1s. to 
ls, 6d. each in the United States. The second is, that 
railway men here have not yet found out how to keep in 
order a track with the sleepers so close together that 
they cannot be properly packed. Perhaps in this matter, 
as in many others, climate has an important influence ; 
and packing is not required in the United States to any- 
thing like the extent it is needed here. 

Our contemporary takes the ground that derailments 
which have occurred in this country plainly indicate the 
defective character of our permanent way. A derailment 
at any place outside a station yard is so rare an event 
with us, however, that it may be regarded as miraculous. 
It is something contrary, if not to the laws of nature in 
general, at least to the laws of railway nature in particular. 
During the last two years there have been five cases 
wherein a passenger train has got off the metals. These 
occurred at St. Neots, Little Bytham, Preston, 
Welshampton, and Mayfield. We have refrained from 
comment on the articles in the Pall Mall Gazette until 
we were in possession of the Board of Trade report on 
the Mayfield accident. That has just been made public, 
and we learn from it, as we expected, that the super- 
structure of the permanent way had nothing whatever to 
do with the accident, which was due to driving the train 
at too high a speed over a curve on an embankment 
composed of chalk; a naturally treacherous material in 
wet weather. It will be well to state the facts as given 
in Lieut.-Col. Addison's report first, and then to return to 
the consideration of the relative merits of English and 
American permanent way, in so far as the safety of the 
travelling public is affected. 

The Eastbourne and Tunbridge Wells Railway is partly 

a single line, forming a portion of the system of the 
London, Brighton, and South Coast Company. The 
section between Hailsham, three miles north of Pole- 
gate, and Eridge, with which alone we have to do, was 
opened in 1880, the permanent way consisting of 78 Ib. 
steel rails, in 21ft. lengths, carried in cast iron chairs, 
weighing 33 Ib. each, fastened to 9ft. by 10in. by 5in. 
sleepers by three hollow trenails and spikes. There were 
cight sleepers to each rail length, laid 2f¢. Qin. apart at 
the rail joints. The rails were fished at the joints with 
fish-plates weighing 23 lb. per pair. The bottom ballast 
is stated to have consisted of chalk and the top ballast 
of shingle. From Polegate to Horeham-road, 8} miles, 
the line presents no special features which need be re- 
ferred to, but from the latter place to Eridge, 12} miles, 
there are numerous short reverse curves and steep 
gradients alternately rising and falling. The accident 
occurred at a place known to the railway men as Tooth’s 
Bank, where the line is carried on an embankment, at 
the foot of the falling and rising gradients of 1 in 50, and 
where the line is on a curve to the right of 24 chains 
radius. The train consisted of six coaches, drawn by 
one of Mr. Stroudley's four-coupled tank engines, weigh- 
ing about 38 tons. The centre of the boiler is 6ft. 1lin. 
above the ee, The four coupled wheels are 5ft. 6in. 
in diameter, and the trailing wheels 4ft.6in. The total wheel 
base is 15ft. The engine and coaches were all in perfect 
order, and the engine was running chimney first. The train 
left the rails, and one carriage rolled down the embank- 
ment. The driver was killed on the spot, and the fireman 
was badly cut about the head, yet with a courage worthy 
of all praise lent valuable assistance until he fainted. 
Some thirty passengers complained of more or less serious 
injury. 1t was a bad accident beyond all question. 
Colonel Addison carried out a very careful inquiry; we 
need not reproduce the evidence. His conclusion is 
given in the fewfollowing words :—‘ I can have,” he says, 
‘no hesitation in attributing the accident to the combi- 
nation of a comparatively high rate of speed with a rough 
road.” 
Let us see what this means. It is not disputed that 
the sleepers were quite sound, the rails in capital condi- 
tion, and the chairs well secured to the sleepers, the 
keying was all right, the permanent way inspectors 
appear to have done their duty efficiently. The weak spot 
in the whole system is the material ofthe embankment. It 
is suggestive that one witness stated that gravel was not 
used on the embankment as ballast because it was too 
heavy. Such a road required constant attention to keep 
it in order, and no doubt it was on the whole well looked 
after. We gather from Colonel Addison, however, that 
the cant of the curves was not properly maintained. 
He states that he found the super-elevation of the outer 
rails of the curves to be very irregular, which should not 
be the case, and which would go far to account for the 
oscillation complained of when trains run at all fast. 
Immediately before that part of the embankment on 
which the accident took place, where the line is on a 
curve of 24 chains radius, the super-elevation of the left- 
hand rail dropped from 2}in. to 3in.; at the same spot, 
the road was found—after the accident—to have 
been pushed out, towards the outside of the curve, 
about lin. in four rails’ length, but it is posible that 
this displacement was caused by the wrecked train. 
We have in all this not one scrap of evidence that the 
catastrophe was due to defective permanent way. No 
doubt the torrents of rain which had fallen about the end 
of August had much to do with the sinking or weakening 
of the road. Colonel Addison points out that the defects of 
the line are mainly due to the original trace. In a word, 
it is a cheap line, and any alterations in the curves, &c., 
would entail a very large outlay—more, no doubt, than the 
traffic justifies. The proper way to prevent accidents in 
future is to treat the line with a due regard for its 
deficiencies, and allow more time for traversing the 
distance between Heathfield and Mayfield. Obviously 
no deductions whatever bearing on a first-class main line 
can be drawn from events taking place on a cheap branch 
road such as this. 

Going back now to our contemporary, we would ask 
him to compare the number of derailments which occur 
in the United States ina single month with those which, 


September alone no fewer than 70 cases of derailment 
occurred in the United States. and of these we are told 
that 23 were “ unexplained.” Even after we have made 
due allowance for the enormous mileage of the United 
States, 23 unexplained derailments in one month do not 
speak very well for American permanent way. The 
average in this country is 2°5 cases per annum, against 
276 per year in the United States. Again, let us see how 
far the English cases, few as they are, bear out our con- 
temporary’s contention. We need not again refer to the 
Mayfield accident. At St. Neots the train left the road 
because it broke a rail—a most common event, we may add, 
in the United States. At Bytham an express train left 
a curve because the inspector of permanent way allowed 
it to run ata very high speed indeed over a portion of 
the road which had been relaid. The ballast had not 
been properly consolidated. It was due to an error of 
judgment, and not in any oy to the system of construc- 
tion. The Preston accident had nothing whatever to do 
with the construction of the permanent way. A curve 
in the station-yard was passed over at 50 miles an hour 
instead of the 10 miles an hour proper to the locality. 
In the Welshampton accident two heavy goods engines 
were hauling a passenger train over a bit of road out of 
order. 

It would extend this article to an unreasonable length 
if we proceeded to consider in detail the relative merits 
and demerits of flanged and bullheaded rails. That we 
may do at another time. Our object at present has been 
to show that, in so far as derailments are concerned, the 
railway track of Great Britain is in no way inferior to 
that of the United States. Questions of excellence or 
the reverse, of goodness or badness from other points 
of view, have comparatively little interest for the 
public for whom the Pall Mall Gazette exists. It will be 
admitted that safety is the first consideration. All the 
rules and regulations of the Board of Trade have that as 
their paramount object. The general public may rest 
content. -It seems to be impossible to produce a system 
of permanent way which, judging from experience, shall 
be safer than that which is now and has been for years 
past in favour in this country. Nothing in the United 
States is better in this respect. The weak spot in our 
railway track is beyond all question the ballast. In 
mapy places railways were made in the good old times 
without sufficient money and without enough knowledge. 
But it is good and pleasant to know that in this respect 
improvements are being effected daily. The risks caused 
by defective ballast would not be diminished by the 
adoption of more sleepers, but rather perhaps augmented, 
because of the difficulty of packing up, and so maintaining 
the level of the road. 


SUDDENLY IMPOSED LOADS, 


Ir is pretty generally admitted that the effect of a 
suddenly imposed load is twice that produced by the 
same load quietly or statically applied. In accepting this 
statement and in applying it to the structures under their 
charge, bridge engineers take it for granted, in other 
words, that a live load produces twice the stress 
that is caused by a dead load of the same amount. While 
tacitly conceding the first statement, it may be remarked 
that the truth of the second has been seriously questioned 
by experienced and competent authorities. They do not 
reject the actual principle, but maintain that it does not 
apply to moving or live loads passing over bridges at 
different velocities. That an engine and train rapidly 
traversing a bridge is alive load no one will deny; but 
before it can be said to act in the manner assigned to it 
there are one or two disputed points to be considered. In 
the first place, is a load moving over a bridge, such as the 
one instanced, a suddenly imposed load? Is it an axiom 
in kinematics that it should be so, necessarily and uncondi- 
tionally, or shall we rest content with granting that under 
certain adverse circumstances it might become so? The 
other point to be kept in view is, to what extent does a 
live load act as an absolute dynamical or impactive 
agent? It is obvious that however quickly an engine 
and train may rush on to a bridge, some little time must 
elapse before it is distributed over the whole span, or at 
least over as much of the span as it can cover. Again, 
directly the leading wheels of the engine clear the abut- 
ment and impinge upon the superstructure itself, the 
effect is felt throughout the whole length of it, and at the 
further end, a few seconds probably before the load 
becomes imposed upon that part of the bridge. Assum- 
ing a train running at about fifty miles an hour, it would 
require nearly three seconds before it would traverse a 
bridge 200ft. in span. This can hardly be called a 
suddenly applied load, and in any case, except for spans 
of dimensions so small that they are not worth considera- 
tion, the load of a moving train may be fairly expressed 
as one gradually applied ; quite distinct from a static load, 
and yet not possessing all the properties of the genuine 
impact, shock, or blow, attendant upon falling weights. 

Apart from accidental and unfavourable circumstances 
due to an inferior and poor permanent way, badly 
balanced drivers, defective designing, and other causes— 
all preventable—there is nothing to interfere with the 
smooth, even passage of a train over a bridge of any span 
at almost any reasonable velocity. Practical men, 
regular bridge inspectors, have expressed their opinion 
that the mere passage of a train at a high speed over a 
small bridge does not, per se, cause any appreciable 
augmentation in the actual stresses set up in the different 
members of the structure by the same load moving 
slowly and leisurely. With a bridge, road, and rolling 
stock, all in first-class condition, it is probable this 
assertion is very near the truth, but not otherwise. 
With a road in perfect order there can be no real 
vertical impact in the proper sense of the term. 
There is no doubt some force in the contention, although 


we really know very little about it, that it takes time for 
the stresses to be brought to theic maximum amount 
upon all parts of a bridge, although some parts are un- 





taking place in this country, he considers sufficient to 
condemn our system of construction. In the month of 





questionably 
others. 


stressed proportionally heavier than 
One or two experiments appear to confirm this 





time ‘theory. For instance, an engine and train Were 
brought to rest upon a bridge of 110ft. in span, and aftey 
a short interval the deflection was observed. Subse. 
quently the whole load was made to traverse the bridge 
at different rates of speed, and when the velocity wag 
some thirty-two miles per hour the deflection dropped to 
50 per cent. less than what it was when the same 
load was at rest on the structure. It may be mentioneg 
also that the experiments conducted many years ago on 
the Ewell Bridge proved that the central deflections jn. 
creased but very slightly with an increase in the speed 
of the moving load. Some of these deflection tegtg 
plainly indicate that for bridges of certain spans, and 
presumably for train loads of certain weights, there is 
velocity which, though not itself the maximum, yet 
causes the maximum deflection. In one experiment 
speed of twenty-four miles occasioned a deflection near] 
double that due to the same load statically imposed. A 
velocity of forty-five miles per hour reduced the deflec. 
tion produced by the dead load to nearly one-half, and 
with speeds less than the first the deflections varied 
roughly approximately with the rate of speed. 

Even if impact in the strict sense of the term be 
denied to the description of live loads we have been con. 
sidering, there is no question but that their action is dis. 
tinctly of a dynamical character. Concerning the effects 
of this action exercised by moving train loads, nearly 
everything has yet to be learned by ergineers. We have 
no means of estimating the dynamic action of live loads 
on railway bridges ; that is, it is impossible at present to 
fix any rule or formula which will express with an 
approach to accuracy the relation existing between the 
effects of a live load and what is termed its equivalent 
dead load. Such equivalent loads have been calculated, 
and are used, but they are based upon assumptions which 
are little better after all than guesses, and guesres are 
dangerous things to indulge in when railway bridge build. 
ing is called in question. Experiments, tests, and obser. 
vations on bridges already constructed will help us, no 
doubt, a little, and would help us a great deal more if the 
different results were not unfortunately so frequently at 
variance. While there is no difference of opinion among 
engineers respecting the necessity of making some allow- 
ance for the ; ner, effects of a moving load, they are 
by no means at one, regarding cither the amount that 
should be allowed, or the manner in which the bestowal 
cf it should be adjusted. Some provide—or rather, 
attempt to provide—for the ever-varying and eccentric 
conditions of live loads, which are not susceptible of 
scientific treatment, by the addition of certain percentages, 
having very ccanty, if any, rational basis, to the live load 
stresses. Now static stresses or the effects of static loads 
can be calculated, but the dynamic effects of live loads 
cannot. A static stress may be defined as that caused by 
the imposition of a load to gradually applied as not to 
be accompanied by any perceptible velocity or appreciable 
momentum or vis viva. A dynamic or impactive stress 
is strictly due to the force of a blow or shock, the static 
weight of the moving or falling body itself contributing 
but little to the result, or the momentum, which are 
nearly all produced by the velocity at which the body is 
moving: It is clear that a live load, as already stated, 
occupies an intermediate position somewhere between 
these two extremes, without adequately representing the 
one or the other. 

Some finality, at least so far as safety is concerned, in 
treating of the effects of live loads, might be arrived at 
were it not for the great diversity in the percentages 
suggested, which range, according to the span of the 
bridge, from a very trifling amount to 100 per cent. 
By some authors and authorities the percentage to be 
added for bridges of 20ft. span and under should be 
25 per cent, and increased to double that value for 
larger spans. Others advocate an allowance of not less 
than 50 per cent. for all railway bridges, irrespective of 
length of span. As itis fairly well established that the 
dynamic effect of a moving load varies with the length of 
span and the speed of the load, it is but reasonable that 
the percentages, or coefficients of impact, as they are 
otherwise called, should vary also. According to the 
type and design of a bridge, so will it be differently 
affected by the live loads traversing it; and to meet the 
requirements of open web structures, which, unlike their 
solid-sided brethren, are subject to secondary stresses, it 
has been proposed to adopt an additional coefficient of 
impact equal to one-fifth. Some years ago the French 
Government authorised the substitution of an equivalent 
uniform load for the live loads running over railway 
bridges. With a range of span frem 10ft. to 500ft. the 
allowance made varied from 7000 lb. to 2000 Ib. per lineal 
foot. What are really needed in order to institute a fair and 
to some extent a trustworthy comparison respecting the 
separate action of live and dead loads are more experi- 
ments upon actual structures, with a view of ascertaining 
the stresses to which the individual members of the 
bridge are exposed. Experiments of this nature, how- 
ever, take the form of tests, and railway companies very 
naturally object to these inquisitorial trials of their 
works and ways when they have once successfully under- 
gone the scrutinising ordeal of the officials of the Board of 
Trade. It is no doubt a matter of regret that we are 
not in possession of more accurate information regarding 
our subject, particularly when it is known that some 
rather lightly-constructed bridges have given better 
results than the more heavily and rigidly built-up speci- 
mens. On the other hand, it is gratifying to learn that, 
so far as safety is concerned, the imperfect methods used 
err upon the right side. 
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GERMAN RAILWAYS IN AFRICA. 


Arnica is not the easiest country in the world in which to 
construct a railway, and perhaps the Germans are not much 
to blame that greater progress has not been made with 
Urambara line on which they are engaged. This is a metre 





auge line, and 154 kilo. rails were orginally laid, but having 
een found too light they are being replaced, we understand 
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Sleepers are, of course, the greatest 
trouble, as they always have been in countries where tropical 
weather, hardy vegetation and white ants abound. Mangrove 
wood has been tried, but has proved of small durability, and 
experiments are now being made on wood, probably man- 
grove, soaked in’ carbolineum. This treatment it is hoped 


by a heavier make. 


will have the desired effect. Metal sleepers would be used if 
it was not for their great cost which the company is not ina 
— at present to support. A new railway is shortly to 

commenced, when the Bill is passed by the Reichstag, con- 
necting the lakes with the sea. It is worth mentioning here 
that great trouble has been found in road-making, as even 
macadam is rapidly covered with vegetation of various sorts. 
The natives, too, have no consideration for the road-makers, 
but adhere to primeval habits, and by walking always in 
single file, maintain only a narrow path. We imagine this 
must be almost a unique experience in the construction of 
roads. Wheeled vehicles are almost unknown. 


VERA CRUZ HARBOUR. 


THE great harbour works at Vera Cruz, which we men- 
tioned some time ago—THE ENGINEER, March 5th, 1897— in 
connection with a 40-ton Titan crane of special design, made 
by Messrs. Stothert and Pitt, for the contractors, Messrs. S. 
Pearson and Son, are making rapid progress, and it is antici- 
pated that the harbour will be complete in less than two 
years from the present time. The work involves the con- 
struction of three large breakwaters:—(1) The north-west, 
running from the mainland to the island of San Juan de 
Ulua ; (2) the north-east, running from the island towards 
the Lavandera Reef; and (3) the south-east, running from 
the mainland to the Lavandera Reef. Between the ends of 
the north-east and south-east breakwater a channel 260 
metres in breadth will be left for the entry of shipping into 
the harbour. The first breakwater, which is 1000 metres in 
length, is complete to 12ft. above water level; of the second, 
which will bs some 25 per cent. shorter, about 60 metres is 
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complete; and the rubble mound for the third, which is | 


nearly as long as the first, is already laid. Besides this, work 
has also been commenced on the deep water quay, which will 


be 1246ft. long by 328ft. wide, with 33ft, of water alongside at | 


low tide. 
months, and a channel leading to this pier will be dredged to 
the depth of 33ft. The new Customs steel jetty is well under 
way, and will be completed within the next four months; 
it will be 590ft. long, with a width of 74ft., and will have 28ft. 
of water alongside. 








This it is hoped to finish within the next eighteen | 


Roya AGRICULTURAL SHOW, 1898 —A Selection Committee of | 


the Royal Agricultural Society, consisting of Earl Spencer, presi- 
dent ; Hon. Cacil Parker, hon, director of the Royal Showyard ; 
Sir Jacob Wilson, Col. Sir Nigel Kingscote, &c., have this week 
visited Birmingham on the invitation of the Corporation, and have 
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CAMMELL 41x. ARMOUR. 


WE give herewith a copy of two official photographs of 
Cammell 4in, armour plates tried on board the Nettle on 
October 6th last. The attack was made by Palliser 5in. 
projectiles, each weighing 50lb. Three rounds were fired, 
the first with a striking velocity of 1406 foot-seconds, and 
striking energy 685 foot-tons, the second and third each with a 
striking velocity of 1750 foot-seconds and striking energy of 
1062 foot-tons. The plate measured 4ft. by 4ft. by 4in., and 
probably weighed a little overa ton. The theoretical perfora- 
tion of the second and third rounds would ba, by Tresidder’s 
formula, 88in. of iron, making the test one calling for a 
resistance to perforation or figure of merit of 2:2, that is, the 
plate to resist the perforation of 2-2 its thickness in iron, and 


a striking energy or shock per ton of 905:3. This, however, | 


is dependent on the power of the projectile to hold together ; 
and seeing that it is a Palliser projectile, the test is greatly 
discounted. On the other hand, the fact that the projectile 


is of a calibre exceeding the thickness of the plate, is to be | 
borne in mind. On the whole, the test cannot be compared | 
in severity with that to which the 6in. plates are subjected. | 
The fact that the test is not a severe one, however, does not | 


prevent its being sufficient to show that the plate is excel- 
lent. Judging from the photographs, it could well have 


borne a much more severe attack, for the projectiles have | 
been shattered against the face with very little effect, and | 


we may expect that, this being so, the standard may 
be raised in time. 
resembles others made on the latest processes, and may be 
taken as a sample of the armour turned out by Messrs. 


Cammell on their application of the Krupp and other patents | 
secured, that is, modified by their own experience and system | 


of working. 
On the same occasion was tested an admirable 6in. plate, 
which we do not give, simply because the result closely re- 


sembles similar plates recently attacked, and illustrated by | 


us in previous numbers. 








THE STRIKE AND LOCK-OUT. 


Tue event of the week in London is the conference which 
began at the Westminster Palace Hotel at 11 o’clock on 
Wednesday. No reporters are admitted. The proceedings 
will be kept strictly private for the present. The following is 


the complete list of the employers’ representatives who will | 


attend the conference:—Colonel Dyer (Messrs. Armstrong, 


Whitworth, and Co., shipbuilders, machine gun manufac- | 


turers, and general engineers, Elswick and Manchester), Sir 
Benjamin Dobson (Messrs. Dobson and Barlow, engineers, 
Bolton), Sir Benjamin Browne (Messrs. Hawthorne, Leslie, 


| and Go., Limited, Newcastle), Mr. C. E. Allan (Messrs. Work- 


selected Four Oaks Park, near Birmingham, as the site for next | 


year’s exhibition in place of Maidstone. The alternate site offered 


was Perry Park, but though this site is nearer the city the land | 


lies much lower than Four Oaks, and the approaches are by no 
means so convenient. The Four Oaks site is both high and dry. 
It may now be taken for granted that this will be the selection for 
the 1898 show. 
20th, and Friday, June 24th, inclusive ; the implement yard will 
be open on the previous Saturday, June 18th. The final date for 


the entry of implements for exhibition will be Tuesday, March 
aon zo entries may be tendered up to Friday, April Ist, at 
ouble fees, 


The show will be held between Monday, June | 


man, Clark, and Co., Limited, shipbuilders, engineers, and 
boilermakers, Belfast), Mr. George Clarke (Messrs. George 
Clarke and Co., Limited, marine engineers and boilermakers, 
Sunderland), Mr. John Donaldson (Messrs. Thornycroft and 
Co., Limited, shipbuilders and engineers, Chiswick), Mr. 
W. H. Ellis (Messrs. John Brown and Co., Limited, steel and 
armour plate manufacturers, Sheffield), Mr. A P. Henderson 
| (Messrs. D. and W. Henderson and Co, Limited, ship- 

builders and marine engineers, Glasgow), Mr. George Jessops 

(Messrs. Jessops and Appleby Brothers, Limited, engineers 
| and boilermakers, Leicester), Mr. J. Hawthorn Kitson 


| (Messrs. Kitson Brothers, Limited, locomotive engine makers | 
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and general engineers, Leeds), Mr. John Laird (Messrs, J. 
Laird and Co., Limited, shipbuilders, Birkenhead), Mr. S. R. 
Platt (Messrs. Platt Brothers and Co., Limited, machinists, 
Oldham), Mr. R. Sinclair Scott (Messrs. Scott and Co., ship- 
builders, Greenock), and Mr. Alexander Siemens (Messrs. 
Siemens Brothers and Co., telegraphic and electrical engi- 
neers, London). Colonel Dyer has been elected to preside 
over the employers’ section at the conference. 

The men will be represented by Mr. George N. Barnes 
(general secretary of the Amalgamated Society of Engineers), 
Mr. Alfred Sellicks (chairman of the Executive Council), Mr. 
George Ferguson (organising delegate of the Engineers’ 
Society for Scotland), Mr. Frank Rose (organising delegate 
of the Engineers’ Society for the North-West Coast district), 
Mr. James Ratcliffe (organising delegate of the Engineers’ 
Society for the North-East Coast district), Mr. John Whit- 
| taker (organising delegate of the Engineers’ Society for the 
Manchester, Oldham, Bolton, &c., districts), Mr. Alfred 
Golightly (Executive Council of the Engineers’ Society), Mr. 
Albert Taylor (Executive Council of the Engineers’ Society), 
Mr. J. Hooson (Executive Council of the Engineers’ 
Society), Mr. Albert Bigby (organising delegate of the En- 
gineers’ Society for the London and South of England dis- 
| tricts), Mr. James Shea (United Society of Smiths and 
Hammermen), Mr. W. Craven (London United Society of 
Brass Finishers, engineering section), Mr. James Swift 
(Steam Iingine Makers’ Society), and Mr. Councillor M. 
Arrandale (United Machine Workers’ Association). Mr. 
Alfred Sellicks was appointed to preside over the men’s 
section at the conference. 

At the close of the first day’s proceedings the following 
statement was handed to the press :—‘ The conference, after 
the opening preliminaries, at once passed to the consideration 
of the agenda as set forth in the basis of conference mutually 
agreed upon. The first subject which fell to be taken up was 
the employers’ freedom of management. The employers 
embodied their definition of this in a resolution, which was 
| handed to the other side for consideration. The Affiliated 
| Societies’ representatives submitted an amended resolution. 
| This was discussed, and a further proposal was made by the 
| employers, which was under discussion when the conference 
adjourned fortheday. The terms of the respective proposals 
| are not given, as the subject is still under discussion.” 

Yesterday morning the time of the Conference was entirely 

taken up again with the consideration of the same clause, 

| namely, the employers freedom of management. The pro- 
| ceedings appear to have been of a very amicable character. 





Considerable attention, writes our Birmingham corre- 
spondent, has this week been drawn to some statements 
which have been made by the New Conveyor Company, 
Limited, Smethwick, regarding the effect of the strike upon 
its shops in the purchase of foreign machines. The com- 
| pany communicate ‘that to equip the new works which it 
| has built at Smethwick, it placed orders in the month of 
| May with engineering firms at Halifax, Manchester, and 
| Sowerby Bridge for lathes, wood-working machinery, dc. 
| The strike supervened and the fizms returned their orders. 

It was imperative that the company should obtain a few of 

the machines, so it visited Germany, and any official of 

the Amalgamated Society of Engineers can, it observes, 
look at the German machines on any day they care to visit the 
works, Itis stated that they are ‘equal atleast to English make 
| and 20 per cent. cheaper.” It was with great reluctance that 
the company decided to meet its most pressing wants with 
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their markets against forei 


is no bogey, but is in an alarming manner getting daily more 


of all distinctions in the engineering trade, came to Birming- 


operate a machine.” Messrs. Humber and Co., of Coventry, 
the well-known light engineering firm, have this week he!d 
their annual meeting, when the chairman stated that they 
had been existing for ten years, and there had been ten years 


workmen, so that the strike in the engineering trade brought 
to the directors a vast amount of thought and a great 
responsibility. However, by the unanimous vote of the 
Board, the directors decided to join the Employers’ 
Federation, and to cast in their lot with the masters 
throughout the country. Necessarily, work to a large 
extent had been stopped and still was so. They had no 
feeling about trades unionists. For years they had had 
both unionists and non-unionists in their shops, and had 
never attempted te put down trades unionism, Fortunately, 
however, for them and for England, a conference was being 
held, which they hoped would restore harmonious working. 
This cessation of work had given the directors time for 
reflection, and the result, they hoped, would be that the 
works would be still more efficiently conducted. This week 
a circular has been issued to the miners of Cannock Chase 
from the headquarters of the Miners’, Enginemen’s, and 
Surfacemen’s Association, stating that it has been decided to 
make a special appealin aid of the locked-outengineers, The 
Miners’ Federation of Great Britain, it is pointed out, is 
giving the men £200 per week, Yorkshire £100 per week, and 
every other district is making special grants. The Cannock 
General Council, in addition to paying a share of the levies, 
has granted £5 per week for the last five weeks, but in view 
of the fact that sucha vast body of people has to be sup- 
ported, it is felt that a special effort ought to be made. 





Our Manchester correspondent writes :—With the principal 
official local representatives of both the federated employers 
and the trade union organisations for the present engaged at 
the conference sitting in London, there is necessarily very 
little of special importance to report from this district, 
except that evidence continues to be accumulated with regard 
to restriction of output and interference with workshop regu- 
lations as practised by the engineering trade union societies, 
and if all the cases that so far have been brought forward are 
to be dealt with by the conference, the proceedings are not 
unlikely to extend over a considerable period. A further 
series of examples of restriction and interference has been 
issued this week by the Employers’ Federation, and this 
includes additional cases in this district which it may be 
interesting to summarise. One Manchester firm who have 
had much Gifficulty with the Amalgamated Society of En- 
gineera in connection with piecework, write that they believe 
individual members of the above Society, who had strong ob- 
jections to piecework, but did not like to assert it personally 
when their fellow-workmen were agreeable, have continually 
reduced their actual output, either for the purpose of getting 
advance in prices, or to discredit the piecework system. Just 
before the strike this firm was informed by men with whom 
they remonstrated for a falling off in output, that they had 
received instructions from the Society not to earn more at 
piecework than the equivalent of the standard wage, the 
effect being to reduce the total output by about 30 per cent. 
Another local firm made proposals to their men anent piece- 
work prices, and payment of foremen’s wages out of same, 
which were accepted by them, but vetoed by the A.S.E. 
officials, whore object was to force upon the firm a system 
cf consultation with them over all such matters. As the 
employers refused to meet the officials to discuss the arrange- 
ment the men were ordered by the Society not to do piece- 
work, and the result was a reduction of about 22 per cent. 
in the output. The same firm give a number of examples in 


mated Society of Engineers to compel them to consult not 
only the men really interested in any particular work or job, 
but also men in other departments who have had no experi- 
ence of the work in question—in short, to deal with the 
Amalgamated Society of Engineers and rot with the 
individual workers on their merits. They also raport on the 
Amalgamated Society of Engineers interfering and protest- 
ing egainst the action of foremen in speeding the lathes and 
timing the men, so as to stimulate individual production. 
With regard to the working of machines a case is given 
by a Manchester firm who, in 1895, introduced a number 
of automatic and special milling machines, for pulleys and 
other articles in which there was a large amount of repetition 
work. These tools were thoroughly automatic, and when 
once the correct cutter was put into position, and the tool 
set for the work to be done, it only required the article to be 
dropped on to a spindle and a nut screwed up, the rest being 
done automatically by the machine, which could do no harm 
when the work was finished. A labourer was put in charge 
of four of these automatic machines. The Amalgamated 
Society of Engineers demanded this work on the ground that 
it was displacing their own labour. The following cases of 
interference with foremen and apprentices are also given :—A 
Manchester firm say they have had their foreman pulled up 
before the Society for pushing lazy but prominent members of 
the trade union; also for making boys return to work whilethe 
strike was on. Another Manchester employer reports that 
the unionists threaten their boys into joining the clubs by 
refusing to teach or assist them in doing their work, and when 
the boys have joined they become indifferent, by relying on 
the clubs rather than on their own ability as good workmen. 
The employer has known them to threaten boys and new 
workmen for doing too much, and to hide an apprentice’s 
job because he did it too quickly. In one case a handy lad, 
who happened to have worked at home a good deal, had his 
patterns broken up, and even then replaced them in the time 
taken by the journeyman on similar work. 

As to the outcome of the conference opinions vary con- 
siderably, but it is generally admitted that it is only the 
complete exhaustion of the trade unions’ financial resources 


German machinery, but it was necessary in order to hold | been very definitely put forward by the federated employers, 
competition. Mr. Gilbert Little, | and from which they are not likely to depart to any appre- 
the managing director of the company, states that what the|ciable extent. 
trade union leaders call the ‘‘ bogey of foreign competition ” | quarterathat the Amalgamated Society of Engineers have had 


widespread and active. And this is because English work- | of strike pay last week, and that this week their difficulty 
men, through the levelling rules of the New Unionism, are not | would be even still greater. It is now generally well known 
now as a body in frontin the matter of effort to produce a | that the funds of the workmen’s organisation are practically 
paying output fora given wage. If the system of “the least | at an end, and itis not thought that with only special strike 
work for most money” is not abandoned by the engineers | levies and outside support to rely upon, the s 
and by men in allied trades, the country as a manufacturing | much longer continued. In any case, it is more than likel 
pation must, he declares, recede in the race. He observes | that in the not very probable event of the p thorns: | 
further, ‘‘ I suppose if James Watt, who attained the crowning | Society of Kugineers deciding to stand out against submitting 


ham again, the New Unionist officials would not let him| involved in the dispute will break away, and this would 


of almost invariable peace and harmonious relations with the | gent, on the fart of the engineors locked out or on strike in 


detail to show the determination on the part of the Amalga- | Year 





brough, and North Ormesby, had not afforded emplov. 

for a good many. This work is being pushed on w pot 
rapidity at several points, and it is fortunate for the me 

that this isso. The greater part of the men are not a 
on strike at all, but those who are thrown out of work because 
of the action taken in the engincering industry. Moggrs 
William Whitwell and Co., Limited, Thornaby Ironworks 
are about to put the men at their mills on short time, A{ 
the annual meeting of the Newcastle and District Association 
of Foremen Engineers and Mechanical Draughtsmen on 
Saturday, Mr. T. Galloway, an honorary member of the 
Association, who presided, in reference to the engineerin 

dispute, dwelt at considerable length on the question G 
foreign competition. He held that our industrial army haq 
to encounter abroad, not wi ag, yr irregular forces, but 
armies well trained and possessing all the material resources 
of our own. Our insular position made it difficult for our 
workmen to become personally acquainted with what was 
being done in their crafts in other countries. There was 
thus the more reason why those to whom they had hitherto 
looked for guidance should have made themselves personally 
acquainted with all the conditions under which manufactur. 
ing operations were carried on elsewhere. He considered 
the funds ofa trades union could not be better employed than 
in sending ar oat of trustworthy men to see for them- 
selves what their alien competitors were doing. He was 
afraid the leaders of the engineers in the present dispute had 
not paid such visits. On the other hand, many of the em. 
ployers had, and were thus able to form an estimate of possi- 
bilities based upon actual observation, instead of mere guese- 
work. He (the speaker) could endorse all that Colonel scr 
had said in his letter to the 7'imes as to the superiority of 
the appliances and methods in vogue in America, and the 
longer hours worked, as he had visited many of the works 
about the same time as Colonel Dyer. The only reply that 
Mr. Barnes could make to Colonel Dyer’s statements was 
that they would not have the same system in England, and 
that foreign competition was a “‘ bogey.”” Mr. Galloway held 
that our great competitor in the near future would not be the 
plodding German, but the energetic, enterprising, and fertile- 
minded American. The president of the Society said the 
greatest amount of mischief that had ever been caused in 
the engineering trade had arisen through the introduction of 
the minimum wage, which meant that the good workman 
had to carry on his back the inferior workman, and there 
was no inducement for a man to do his best. 





I understand from very well-informed 





the greatest difficulty in finding money to meet the demands 
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to the federated employers’ terms, the other trade unions 






eventually bring about a collapse of the strike. 










There is marked eagerness, writes our Barrow correspon- 






this district to return to work, and hop2s are entertained 
that the conference which has been opened this week may 
lead to an early settlement of the dispute. The masters are 
equally anxious for this, but they are also still mora anxious 
that a perfect settlement shall be come to on the vast number 
of difficulties that have arisen, and they would prefer waiting 
a few weeks longer, so that when a start is made there will 
be nothing to cant about, but the way opened for a long and 
permanent run of good and brisk work. It is known that 
although the hours question and the machine question are 
the two principal difficulties to settle, that the last difficulty 
is a much greater one than the first, many other difficulties 
will engage the attention of the conference. It was not 
until the masters became federated that they were able to 
compare notes as to how their work had been interfered with 
in a variety of ways by the societies. These difficulties have 
all been tabulated, and will be shown up, and an effort made 
to establish something like an equitable basis of operations 
for the future. It is the knowledge of this fact that makes 
the men of this district somewhat apprehensive as to whether 
the conference will be in a position to come to a definite 
understanding, and it is certain that much more time will 
n i required in conference than is generally 
believed will be necessary. If the conference fails to come 
to terms it is certain that many of the men, who are utterly 
sick of the position, and the length to which the difficulty 
has been drawn out, will leave the societies and begin work 
on independent lines in the interest of their families and 
themselves. The local relief funds are still inadequate to 
meet the many cases of semi-starvation now existing among 
the labourers. The engineers who are out of work are 
grumbling about the small pittance they have to live on, and 
the men who ere at work are making a noise about what 
they consider the excessive levies they have to face every 
week—charges that will continue for a long time after the 
dispute is ended. 












































Our correspondent in Wales writes :—The influences of the 
engineering strike are stated, by shrowd authorities at the 
Cardiff dock, to be felt in the matter of freights. In the 
outward freight market rates all around have steadily 
advanced, and still have an upward tendency, and the cause 
of this, they suggest, is attributable to the prolongation of 
the strike, and to the fact that a large number of steamers 
employed in the grain trade have left this country in ballast 
for the United States. In addition to affecting freights, it 
was stated on Change, Swansea, this week, that it unmis- 
takeably affects the copper trade, and no improvement is 
expected until the strike comes to an end, The demand for 
armour plates, too, owing to the deadlock, has fallen off 
considerably. It is fortunate, ironmastera say, that a fair 
amount of business has been placed in bars and rails, and 
that the inquiry for small goods, merchant iron, &c., has 
been tolerably well sustained, otherwise the suffering which 
the engineers have so rashly brought upon themselves, and 
the members of many an allied industry, would have been 
extended throughout the Principality. In the Swansea district 
this week it was stated, that while the finished iron and steel 
works were fairly employed on rails, tin-plate bars, &»., there 
were exceptions in some branches affected by the strike, and 
shown by the lessened consumption of material; otherwise 
the work done might justly be regarded as satisfactory. 
















Our Sheffield correspondent writes :—The engineering dis- 
pute continues to drag its slow length along, waiting such 
developments as the conference in London may bring about. 
Although there have been none of those serious breakdowns 
in machinery which were confidently predicted by the men 
on strike when the trouble began, it is an open secret that 
the masters as well as the men would be very thankful for 
a termination of the conflict, Work is proceeding wonder- 
fully well under the circumstances, and in most of the 
machine shops the hands are adequate to keep the plant em- 
ployed. While the employers would be quite pleased to have 
an end of the trouble, they are as determined as ever in their 
resolution to maintain in future the control of the machinery 
and the internal management cf their works. If it should 
become necessary—and there is some talk of it-—for a con- 
cession to be made in the direction of an eight hours day, it 
will be met as far as possible by the work being carried on in 
three shifts, and overtime will then be practically abolished. 
Where that course cannot be adopted, there will be greater 
strictness in requiring the men to be punctual in coming from 
and going to their work. Every day one hears of fresh orders 
leaving this and other districts for foreign firms, owing to the 
inability of the home manufacturers to undertake deliveries 
as required. There is no doubt that when the dispute has 
come to an end the drifting of that work abroad will seriously 
affect what is left for the early part of the spring of next 



























FcgL Economy.—Some remarkable instances of fae! economy, 
resulting from the use of indicator diagrams, were adduced in a 
paper upon this subject, read on Saturday before the South 
Staffordshire Lostitute of Iron and Steel Works Managers, by Mr. 
Sidney It. Lowcock, A.M.Inst.C.E., of Birmingham, Among a 
large number of disgrams submitted, two—Nos. 14 and 15—were 
from the high and low-pressure cylinders respectively of a coupled 
compound condensing engine, fitted with expansion valves con- 
trolled by the governors. The aenenets diagrams were very 
good, but showed that at the front end the steam admission was a 
little late, and the low-pressure diagram showed the same defect 
in a greater degree ; whilst on the exhaust side cf the other the 
steam was shown to be somewhat obstructed on its way to tho 
condenser. The consumption was 20 4b. of steam per indicated 
horse-power per hour. This engine was erected to take the place 
of two high-pressure engines, and whilst using only two-thirds of 
the steam it developsd 59 per cent. more power, so. that tho 
efficiency of the new engine was 125 per cent, greater than that of 
the old one or, in other words, it devel 2} times as much 
power as the old, with the same amount of steam. The wasteful- 
ness of the old engine had been detected by means of an indicator, 
and this had led to the substitution of the new and so much more 
economical engine. Numerous other instances were given of the 
commercial advantages afforded by steam engine indicators 
affording as they do an exact reproduction, on a reduced scale, of 
the motion of the piston. 


Tue InstiTuTION OF JUNIOR ENGINEERS.—Oa Saturday after- 
noon, 20th November, a large party of the members of this Insti- 
tution availed themselves of the opportunity for visiting the 
Electricity Works of the Islington Vestry, at Eden-grove, 
Holloway. ‘They were shown over by Mr. Albert Gay and Mr. 
C. H, Yeaman. The station was opened in March of last year, 
and its design includes _— novel features. Labour-saving 
devices have been introdu wherever practicable, a notable 
instance of which was observed in the coaling arrangements, Tho 
wagons are run from the collieries direct into the boiler-house, 
and there emptied by means of special gear! ato the bunkers. 
The main boilers are of the Lancashire type, but there are two 
water-tube boilers to meet unexpected demands arising from 
fogs. Meldrum’s furnaces and forced draught a tus are 
fitted to all the boilers, The steam pipe system also presents 
some unusual features, which Mr. Gay has devised with the object 
of retaining the prince. of of the “ring” mothod, whilst obvia- 

many of its drawbac All the engines are of the horizontal 
hi nae agp compound non-condensing type, the latest form of 
Whee lock valve gear being applied. here are rope-driven 
alternators of the Lawrie-Hall type, the field magnets forming 
the rotating part ; and also direct-driven alternators, in which the 
magnets are mounted on the — oo Each of the 
rectifiers is capable of supplying thirty 12-ampére lamps, Since 
the station was opened it has been en meet the in- 
creasing demands for current, to increase the plant by the addition 
of four Lancashire boilers; two slow-speed horizontal engines, 
each of 500 indicated horse-power, direct-coupled to alternators, 










A significant feature of local business is the extraordinary 
demand which continues for engineers’ tools. These—it is 
important to know—are almost entirely for continental and 
American markets. This also applies to the demand for 
steel, which, although falling off at home, is in exceptionally 
heavy request for foreign ports. The steel and the tools to 
work it are both required for work which, under ordinary 
circumstances, would have been done in the Sheffield district. 
The strike is also being more severely felt in the coalfield, 
both in respect of steam coal and engine fuel. Colliery 
proprietors combine in saying that if it had not been for this 
lamentable misfortune, the coal trade would have held at this 
time of the year a much stronger position than it did at the 
corresponding period of last year. A satisfactory feature of 
the week has keen the quietude prevailing in the disturbed 
districts. The pickets, evidently anticipating a peaceful 
settlement, are now giving very little trouble, and the non- 
union men brought from a distance are able to move about 
much more freely, although a good many still remain day and 
night on the premises where they do their work. Collections 
are being taken in the streets at all available opportunities on 
behalf of the engineers, as well as of the labourers, whose 
work came to an end with their going out. A demonstration 
in aid of the engineers took place at Mexborough on Sunday 
afternoon under the auspices of the Mexborough and District 
Federated Trades Council. At a mass meeting, attended by 
some 2000 persons, resolutions of sympathy with the engineers 
were passed, and all the working men of the district were 
strongly urged to agree to a weekly levy on their behalf, 






























No further stoppages of shipyards or engineering works are 
to be recorded in the North of England, but at Middlesbrough 
Sir Raylton Dixon and Co.’s men on Tuesday commenced to 
work short time, starting at 8°45 a.m. and finishing at 
4.15 p.m., with an hour’s interval for dinner. But so much 
is the engineering behind the shipyard work that even this 
short time cannot be continued for long. A large number of 
men are idle in the Teesside towns and Hartlepool, and the 
number would have been larger still if the construction of 



















that will bring about a submission to the terms which have 


the electric tramway between Norton, Stockton, Middles- | each of 300 kilowatts, 
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THE STANLEY SHOW. 


; show, which is held annually at the Agricultural Hall, 
PB ort is rapidly becoming, if it has not already become, 
one of London’s leading sights. The twenty-first exhibition 
opened on the 19th inst., and closes to-morrow, Saturday, and 
ie may at once be stated that the coming of age of the show 
has been commemorated by the finest display of cycles, 
accessories, and machine tools which has ever been got 
together at Islington. In order to accommodate the 400 
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frame is made entirely of steel, and will take any sort of 
wheels, spindles, or chains, and the machine can, if neces- 
sary, be arranged as a chainless cycle. 

Another novelty in cycle frames, and one which shows con- 
siderable merit in design, is that made by the Genese 
Cycle Company, Limited, Great Russell-street, W.C. The 
‘Pyramid ” frame is arrived at by making it in the form of 
two triangles instead of an irregular quadrilateral figure and 
one triangle. This not only makes an extremely rigid and 
elegant machine, but saves weight. Another advantage 


Swain _| 





Fig. 4—Mersrs. BUCK AND HICKMAN’S CUP AND CONE GRINDING MACHINE 


cxhibitors the amount of space allotted to each has been cur- 
tailed, and this has resulted in a reduction of duplicated 
exhibits. 

In the cycling section the show is probably the finest pre- 
moted by the Stanley Club, although striking novelties are 
conspicuously few. Probably, from this point of view, the 
Pedersen cycle claims the moss prominencs. The frame of 





j claimed for this machine is that by turning the front wheel 
| round, and placing the handle-bar in a vertical position, 
the space required for travsportation is about one-half that 
which is required for the usual pattern bicycle. Meesrs. 
Humber and Co., Limited, exhibit for the first time bicycle 
frames with detachable joints, so that the machine can be all 
pus into a compass regu'ated practically by the size of the 
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Fig. 3—-MES8RS. BUCK AND HICKMAN’S SPROCKET FACING MACHINE 


this machine is constructed on the cantilever principle, and 
consists of twenty-one perfect triargles. It is the invention 
of Mr. Mikael Pedersen, a Dane, who has resided for some 
years in this country. Its other features are lightness, ele- 
gance of design, and a hammock seat in lieu of the hard 
saddle. The seat is made of strirgs of different degrees of 











wheels. The joints are made telescopic, and are secured by a 
tapered pin, nut, and washer. Another novel feature is an 
adjustable crank for enabling a rider to easily obtain the 
exact throw best suited to his requirements. To effect this 
the pedal axle is constructed with an excentric flange which 
screws into the crank, and which can be easily adjusted. 





| operation, the wire being carried inside the handle bar and 
| down the front fork stem to the brake shoe, which is fixed at 
the bottom of the crown plates. To release the brake the 
handle simply requires to te given a further turn. The 
handle bar can be adjusted up or down without interfering 
with the brake. This isa very pretty arrangement, and no 
doubs the Speed Company will before long adapt it to the 
rear wheel, which will be a further improvement, This firm 
is also introducing a new type of pedal which can be folded 
up against the crank when notin use, and in that position 





Fig. G6—Messrs. SELIG, SONNENTHAL AND CO.—STANDARD OUTSIDE GRINDING MACHINE 


is out of the way, and incapable of doing damage 
The device is an extremely simple one; the pedal being hinged 
at the end of a projection, which is formed at right angles to 
the end of the crank. The pedal pin is held in position by a 
spring, which simply requires to be pushed away to releese 
the pin, when the pedal can be immediately folded against 
the crank. To bring the pedals into use, they are 
pulled into their proper position, and the spring snaps over 
the end of the pin, fixing them securely. A large amount 
of attention is apparently being paid to the production of a 
brake which can be actuated by the pedal. Such an appli- 
ance is also shown on this company’s stand. It is a well 
thought-out arrangement, whereby clutches on the crank and 
rear wheel axles can be brought into action by back pedallirg. 

Chainless bicycles have not been made such a prominent 
feature as was anticipated, and such as there are seem to be 
largely designed on the principle which is already well 
known. In Abbott’s chainless machine the method of tranr- 
mitting power by bevel gearing from the centre of the bottom 
bracket to the hub of the rear wheel seems to have in it the 
elements of success. In tires the Maxfield Vacuum Pneumatic 
is decidedly new in principle, being held in the rim by means 
of an annular exhaust chamber, which acts independently of 
the other part of the tire. The outer cover is hermetically 
sealed, and firmly secured to the rim by deflating or exhaust- 
ing the vacuum chamber. Should the outer cover be punc- 
tured, the tire cannot come off the rim, as it is securely held 
in position by the exhaust chamber. An interesting appli- 
cation of acetylene gas lighting is exhibited on the stand of 
Messrs. Bond and Cooper, Birmingham. This firm shows 
what is termed a “ calcium search-light” lamp, with portable 
apparatus for generating the gas. The generator consists of 
a cylindrical tube 13in. long and ljin. diameter, weighing 
one pound, and is prot 5 Be rubber tubing with the lamp. 
The whole apparatus weighs a little over a pound, and the 
cost of seven hours’ burning of the light is said to be only 
one penny. 

Not much need be said of the motor carriage section, the 
exhibits of the Great Horseless Carriage Company and the 
Daimler Motor Company being very similar to those of last 
year. Messrs. Humber and Co. (Extension), Limited, have 
on view several motor cycles propelled by electric current 
derived from accumulators. These machines, although in- 
geniously contrived, do not strike one as being practicable, 
but a three-wheel motor carriage propelled by an oil engine 
appears to be a step in the right direction. It isa neat and 
comfortable carriage, in which the two front riders are well 
out of the way of the mechanism, the control of which is left 


to the rear rider, who steers by means of an ordinary cycle 
handle bar, seated on a cycle saddle. To facilitate the start- 
ing auxiliary pedals are fitted, by means of which the rider 
can apply additional power when required. It is fitted with 
& 24-horse power motor on the horizontal type, and has two 
speeds, viz., six and twelve miles per hour. 





Fig. 5-ME3@RS. SELIG, SONNENTHAL, AND CO.-SPOKE SCREWING MACHINE AND STANDARD INSIDE GRINDING MACHINE—Fig. 7 


tension, ranning from a point in front to a cross steel bar 
giving the requisite width behind. Cross strings are inter- 
woven to give the right width and form. The seat is sus- 
pended between two supporting points about 2ft. from each 
other; and running from the cross steel bar to the rear 
supporting point are several spiral springs, affording the re- 
quisite elasticity. The Pedersen cycle frame carries the 
seat without necessitating a special seat frame. The 


The Speed Manufacturing Company, Limited, London, 
have on view one or two essentially new features. One of 
these is the Speed-Bowden brake, This is an adaptation of a 
new mechanical principle, invented by Mr. Bowden, by which 
| power can be transmitted along a slack wire. By means of 
| this invention an efficient brake is produced, which is entirely 
| concealed. The brake is manipulated by the handle, which 

merely requires to be turned either way to bring it into 





Machine tools form an important feature at the Stanley 
Show this year. Nearly all those that are shown are, of 
course, fitted and adapted for bicycle manufacture ; but it is 
hardly n to say that slight modifications would 
| render very many of them suitable for the ordinary work of 
| @M engineer’s shop. Very nearly all, if not all of these 
| machines are of American origin, and we cannot help believ- 
ing and hoping that the appearance of such a number before 
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English engineers will incite them to attempt more of this class 
of work themselves. The undeflying principle of all the auto- 
matic machines is the same. It is by no means new, and some 


of our readers are, without doubt, well acquainted with the | 


machines we are about to describe ; on the other hand, there 
must be many who, for various causes, have not given them 
the attention they deserve. Two weeks ago we described 
very fully one of the Hartford automatic machine tools. 
This e contains the fundamental features of nearly 
all the automatic turning machines—they are hardly 
recognisable as lathes—that figure at the Islington exhibition. 
The stock in all cases passes through a hollow head, and is 
fed forward by the common wire feed precisely in the 
manner we described. The work is done by tools carried in 
a turret, which either revolves upon a vertical axis, as in the 
tools exhibited by Messrs. Pratt and Whitney, or on a 
horizontal axis, as in the machines shown by Messrs. Charles 
Churchill and Co., and Messrs. G. W. Burton, Griffiths, and 
Co.; in either case if the machine is entirely automatic, the 
feed of stock and drawback of head is produced by cam plates 
on drums on a countershaft. So also with regard to the 
cutting tools; the same designs are used by most of the 


in incandescent lamp work, on which eleven operations are 
| required, can be produced per hour. This will give a very 
| fair notion of the rapidity with which this class of tool works. 
Turning now to a larger but very similar tool, we illustrate | 
| above a hub-forming and a hub-finishing machine, both shown | 
| by Messrs, Charles Churchill and C>., of Queen Victoria-street. 
| Compared to others exhibited by the same firm, and to that | 
| we have already described, these are only semi-automatic in | 
| the sense that the attention of the operator is needed to 
change the tools. In the former machine two similar tools | 
| are used for the first cut. These consist of blocks of steel | 
| several inches long shaped exactly to suit the desired shape | 
| of the hub. They are sharpened readily by grinding a little 
| off the face, and the contour is thus left undisturbed. These | 
two tools are on independent rests, but one is driven 
| by a left-hand screw which passes through a right-hand 
| screw. belonging to the other. When both screws revolve | 
| together the two tools advance equally towards the | 
| centre. Half a revolution can, however, be given to the | 
| tool nearer to the operator by turning a handle, the automatic | 
| gear which normally drives the screws being thrown out. 
| This half turn is rendered possible by causing the revolutions 
| 





| 
| 




















ti,. 2—MES8SR8. C. CHURCHILL AND C 


makers, the now well-known circular tool being used for 
shaping, and the Tucker opening dies being used for screw- 
ing. Twist drills are used almost exclusively for drilling, 
and pressure oil feed to the point of the driil, either through 
the tool itself or through copper pipes laid into the drill, is 
the rule and not the exception. The most perfectly automatic 
machine to be seen in the hall is probably that madeby Messrs. 
Burton, Griffiths, and Co. Thismachine is capable of perform- 
ing thirteen separate independentand automatic operations on 
one piece without any manual re-chucking. It resembles not 
a little the Hartford automatic machine, but differs in that 
it carries two horizontal turrets or discs in place of 
the one vertical turret in that machine. These tool discs 
are keyed on a countershaft, which is placed at such a 
distance behind the main centres that the tools come | 
exactly into line with the work. Upon this countershaft is a | 
small sprocket wheel, over which passes a chain, which 
also surrounds a friction chain wheel. This wheel is keyed to 
the cam shaft, plac:d in similar position to that in the Hart- | 
ford machine. It has no teeth, but the chain is compressed | 
between two leather-faced discs. The revolution of the cam | 
shaft thus maintains a constant pull on the near side of the 
chain, and so tends to rotate the tool disc forward. Upon the 
rim of one of the discs there are flat-sided pins, one of which 
bears normally against a stop which occupies the centre posi- 
tion on the bed of the machine. The tool discs are moved 
to left and right by certain of the cams on the big cam 
drum. As one of them travels to the right it clears the 
rest and makes part of a revolution, returning in time for | 
the next pin to catch on the stop. A new tool is 
thus brought into position, and is held very steadily ; 
moreover, the tendency of the working cut is to push 
the disc pins harder down on to the stop. Each of 
the tool discs carries four tools. Those on the left-hand | 
disc do the first operation. Thus, for example, they would | 
turn down, screw, &c., the shank of a bolt, whilst the tools in | 
the second disc would finish off the head and do other little | 
odd jobs on it. To do this, of course, it is necessary that the | 
work should be transferred from one chuck to another, and in | 
the automatic achievement of this lies the feature of the 
machine. The stock, as we have said, is fed through the left- | 
hand head, and is first operated upon by the tools in the left- 
hand disc. On the right-hand side of the machine there is a | 
somewhat similar head carrying a chuck worked just as that | 
on the left side is worked, and revolving at exactly the same | 
speed, After the tools on the left disc have done their work | 
a big notch in each disc occupies the central position, | 
through this the spindle from the right-hand head is pushed 


forward by the long cam which is just about to come into | the large twist drill lowered. This is pushed up till the | first direction of motion. 


operation, and seizethe finished end of the work, retiring at once 
with it to a position to the right of the right-hand tool disc. | 
The discs then revolve, and the series of tools in the hand | 





0.—SECOND OP.RATION HUBS MACHINE 
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of one screw to be transmitted to the other by a clutch | 
which is always free to revolve half a turn on account of its | 
having only two narrow stops or teeth. This last half 
turn is given carefully by hand, so that the surfac> of the 
work may be even and smooth. At the same time that the 
roughing down is being done a large twist drill is fed forward, 
and drills the longitudinal hole; the drill is carried on a 
separate bar and not in the turret, as shown in the 
engraving Fig, 1. The operations taken in order 
are as follows: — The stock is fed forward by the 
operator pulling a lever. The turret is moved up, and 
a short drill makes a centre hole in the end of the 
bar. The turret is then run back, and the arm carrying 











i) 
differ essentially from that just described. A special] 
chuck is used for holding the hub, and sight and cane 
screw dies replace certain other tools in the turret. Th, 
dies are carried in chucks, which are free to slide forward but 
not to revolve, till they have travelled a certain distance, Thu 
theoperator having started the right-hand die by bearing on the 
turret levers, they lead themselves on till the stop is passed 
when the dies and work revolve together; the machine is then 
reversed by throwing the belt over and the right-hand dies 
screwad off, the same direction of motion being suited for the 
left-hand dies, which are immediately brought into operation 
An important feature of these machinesis the friction “ fast and 
slow ’’ back gear, which is thrown in and out instantaneously 
They are made by Warner and Swasey, of Cleveland, Ohio, 

Messrs. Charles Churchill and Company also exhibit on 
their large stand a number of automatic screw machines 
made by the Cleveland Machine Screw Company, Theso 
clever tools are, we believe, pretty well known in this country 
as @ large number have been in use in various factories for 
several years past. They differ in certain respects from other 
machines of their class, particularly in the use of an adjust- 
able cam diso which can be por an | very readily so that tho 
machine can be changed from one class of work to another 
with very little trouble. For moving the turret backwards 
or forwards, which is done by an ordinary cylindrical cam, a 
friction differential gear has this year replaced the gear 
formerly used. The new design consists of two steel discs 
running in parallel planes, their axes being apart by rather 
more than the radius of one of the wheels; between them is a 
roller which is lifted by a rack actuated by a quadrant, the 
quadrant forming part of a bell-crank lever, of which the 
other end bears against the adjustable cam plate. The upper 
disc is driven by a belt from the countershaft, and transmits 
motion to the lower disc by means of the roller between them, 
the motion being fast or slow according to the position of the 
roller. Thus when the turret has to be drawn back and forth 
quickly, the roller is forced down by the cam bearing on the 
bell crank, and the shaft revolves at its full speed; whilst the 
tools are cutting, the roller is in the other position and the 
shaft revolves slowly. The turret or tool disc revolves on a 
horizontal axis. The change from one tool to another is 
exceedingly rapid. 

Messrs. Buck and Hickman have also a very fine show of 
tools in operation. Several of these are of the type described 
recently. A sprocket-facing machines—Fig 3—which we illus- 
trate p. 53lisworthyofmention. Itis almostself-explanatory, 
The rough sprocket wheel is held in the face plate, and the 
multiple tools arranged in the capstan head operate on it in 
turn. It should be observed that a pin in the centre of each 
tool enters a hole in the end of the puppet spindle, so as to 
steady the tool. 

The cutter heads contain a number of cutters which are 
made to suit any desired form of —— and to be ground 
without changing their form. A hardened steel bushing is 
inserted in the face-plate to receive the plug on end of head 
and lock the latter to the face-plate, securing thereby the 
desired rigidity and a nice smooth finish in the faced 
sprocket. The face-plate is changed after the first side has 


| been faced, and the second side is finished in similar manner 


After the sides have been faced, the periphery is finished by 


| single cutters on the cut-off block, which is applied to the bed 


after tools shown in illustration have been removed. Of 
courss the changes of face-plates and tools for second and 
third operations are not made until a large number of 
sprockets have undergone the preceding operation. 

An entirely new cup and cone grinding machine— 
Fig. 4—was exhibited by the same firm. This machine is 
automatic in itsaction. It consists, as will be seen from the 
above engraving, of an ordinary driving head, provided with a 
spring chuck operated by the foot, which grasps the work. 
In front of this is the rest carrying the grinding gear, driven 
by a separate belt from the countershaft. The little grinding 
wheel is caused to move over the desired course by mecha- 
nism contained in the base of the rest. Thus in grindir yg 
cups it has first to travel a short way in, then turn a corner of 
small radius, and then move in a line at right angles to its 
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Fig. 1i-MESSRS. C. CHURCHILL AND CO.—FIRST OPERATION HUB MACHINE 


The tool keeps going back- 


point of the drill is in the centre hole, the automatic | wards and forwards over the same course. Very good work 


feed is then thrown in; at the same time the two | 
forming tools are brought into action, and their automatic | 


was being turned out by it. 


Messrs, Selig, Sonnenthal, and Co. have a very fine 


disc come into action to finish off the work. As soon as this feed started. These two operations being complete, the auto- | show of tools, but most of them present no novelty. 


is done the work is ejected from the chuck, which is then | matic gears are thrown out, and the drill lifted up out of the | They are all of first-rate construction. 
|in Fig. 5 # compound spoke-threading machine which 


ready to receive the next piece. The cutting-off slide, which | 
moves transversely across the bed, is operated precisely as 
in the Pratt and Whitneymachine. Toit, moreover, four tools 


way. The turret in its previous run back made a part turn, 
and now presents a reamer, which runs through the work ; 
the turret is again run back, making a part revolution, and 


| they exhibit. 
| work besides spokes, and the automatic opening screw- 


We illustrate 


It can, of course, be used for other 


for working in turn on the periphery of the stock can be | 4 plain pin or rest comes into position, which, entering the | cutting chucks, which constitute one of the main features of 


attached. The head to which they are attached revolves 
automatically on a horizontal axis. Furthermore, for 


hole in the stock, steadies the work whilst the final cut is made 
on the outside of the hub. The turret is now run back and 


the tool, are ee separately for use in other machines, 
such as lathes, 


rilling machines, &c. An inspection of the 


certain electrical work a little horizontal drill is attached to | forth once more, and the last tool shapes the ball race. The | cut will show that two spokes are operated on simultaneously, 


the right poppet head. A small broach is sometimes placed | 
in one of the discs for working a flat or squaring a spindle. | 
With this machine, we were informed, 120 little screws used | 


final operation of cutting off the hub wt gaerugse by a knife 
fastened in a hinged rest which is turned over into tion 
when required. The hub finishing machine—Fig. 





whilst two more are being fitted in the clamps. 
oes not | bination grinders exhibited by the same firm. 


The manipu- 
ation is very rapid. Figs. 6 and 7 show two Standard com- 
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CONSTRUCTION OF A DAM IN A MINING 
DRIFT™*, 


° drift on the bottom level of the Curry mine, at 
oe roe on the Menominee range, cut a stream of water, 
qbich increased considerably the expense of pumping. As the 
hope that the sup ly would drain off was not realised, it was 
desided to build a dam in the exploring drift, as it was estimated 
that the cost would be recovered by the saving in fuel in less than 

hs. 
mo ant and lowest level of the mine is 780ft. below the surface, 
The exploring work had started north from the shaft at right 
angles across a slate to a jasper formation parallel to that which 
contains the principal ore body. 11 this north jasper several 
hundred feet of drifts had been opened in different directions, 
The dam was located in the slate near the jasper, the drift at this 

oint being 6ft. wide and 74ft. high. The amount of water en- 
Posed by the dam would be less if it had been built nearer the 
face of the openings ; but the jasper, though hard to drill, is not 
firm, while the slates, though softer, are dense and svlid, and the 
impermeability and strength of the adjoining measures were of 
commanding importance. . 

The dam was built of local sandstone in the shape of an arch 
upon its side, with a radius of 6ft. and a thickness of 10ft. The 
mortar was made of one part Hilton cement and two parts sharp 
sani. The abutments were formed by cutting out the sides of 
the drift in line with the centre of the curve of the arch, but leav- 
ing the rock rou, h. The floor was excavated 15in. to 20in, below 
the bottom of the drift, and the top was made 2ft. higher in 
front and 5ft, higher at the back. In laying the masonry the 
front courses of stone were cat to fit the arch, and care was taken, 
particularly at the top, to leava nocrevices, Two openisgs were 
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DAM IN CURRY MiNE 


left through the dam ; ons, a din. pipe to carry off the water, 
fitted with a gate-valve at the outer end ; and the other, a man-way 
of 20in. steel pipe, plain at the inside end, and with a heavy flange 
shrank on at the other, to which a heavily-ribbed blind flange, 
2hin, thick, was bolted. A small pipe tapped into the blind flange 
carried a bydraulic pressure gauge. The 20in. pipe was anchored 
in the masonry by three clamp;, and the flanges were bolted to 
three long rods passing through the wall with washers inside. 
The 5in. pipe, with a fiange on the inside end, was also anchored 
by three clamps, the arms of which radiated in different directions. 
As it is nearly 800ft. below the surface, and the source of the water 
was unknown, the pipe and fittings were designed to withstand a 
pressure of 350 lb. to the square inch, 

The water was shut cff about 4 30 p.m., May 13.h, 1897, and a 
little before noon the next day the pressure was 1001b., rising to 
215 1b, at 3.30 and 2401b. three-quarters of an hour later. The 
dam leaked about 30 gallons a minute, the quantity increasing 
with the pressure. This condition was not satisfactory, and the 
water was let off. In two hours the pressure fell to 451b., and the 
water rose at the shaft about a foot over the floor. A high pres- 
sure was produced by a small quantity of water, showing that 
part of the watercourse was very small. 

The closing of the dam seems t> have increased the flow. For 
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LONGITUDINAL SECTION 
DAM in CURRY MINE 


the thirty days previous, the record of the pumpicg, measured by 
displacements, gave an average of 370 gallons per minute. After 
opening the dam, the average for fourteen days was 413 gallons, 

To put in an impervious stratum, a trick wall 22in. thick was 
built 2ft. 2in. from the inside cf the dam and the space between 
was filled with concrete. This was made by mixing four parts of 
limestone, broken to offe size, with three parts of cement mortar. 
A short length was ed on the inside to the hin. pipe, and a 
piece of old smokestack, 18in. in diameter, was used for lining the 
extension of the man-way. Owing to the increase in the water 
after the dam was opened, there was some delay in draining the 
mine, and it was seventeen days before the addition to the dam 
was completed, Before closing it, three loads of horse manure were 
put against the brickwork and held there by a plank partition. 

The water was shut off the second time on June Ist, at 
9.30a.m, While the water was accumalating in the drifts, the 
pressure increased slowly, but by 7.30 p.m. it had risen to 
273 lb., representing an equivalent head of water of 630ft. 

On June 8th the pressure was 277 lb. to the square inch, 
equal to a head of 640ft., and the total prersure against the 
dam was over 800 tons, 

During the morning of June 2nd, before the pressure had 
reached the maximum, the water which flowed from the dam 
was collected in a small stream, and showed a flow of about 
seven gallons per minute, 

The second day after, though the pressure was higher, the 
flow had decreased to five gallons, pit four days later it had 
fallen to 24 gallons per minute, The water which came through 





*Abstract of a resented to the American Institute of Min 
Engineers, by Mr Wm. Kei ° " ™ 
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the dam trickled out in eight or ten different places, most of 

them near the top or one side, The water was milky, and left 

yA aes calcareous deposit on the face of the dam and in the 
itch. 

After the dam was closed, the record of the pumps for six 
days showed that the mine was making 115 gallons of water per 
mor decrease of 295 gallons, The cost of the dam was 
abou ; 








LOCOMOTIVE OPERATION*. 

How should a locomotive be operated to secure the most econo- 
mical use of steam and fuel, sg; and weight of train to be 
considered? In this question exist a great many points, as every 
act pertaining to the merits or demerits of the engineman all leads 
either to the economical or extravagant use of steam and fuel. 

That we may have the many points more clearly in mind, let us 
include them all in these three great heads :—(1) The skilful mani- 
pulation of the different valves and levers that serve to control 
this force, that it may be used to its utmost capacity when 
necessary, and its power also be tempered when the conditions so 
demand, (2) Skilful firing. (3) Eiucation of enginemen. 

In this subject generally occurs great diversity of opinion 
between theoretical and practical engi For inst , from 
a theoretical standpoint, a Iccomotive, under all conditions, 
should be worked at shortest possible cut-off with wide-open 
throttle, thereby saving beat and fuel by working the steam to its 
fullest expansive force. However, practice hes taught the engineer 
that this rule does not hold under all conditions; that it is not 
always the most economical method, where speed aad weight of 
train are to be considered. The fact is apparent to every practical 
engineman that he saves a certain amount of heat by manipulatirg 
his machine in conformity with the conditions relative to and 
weight of train. R-garding the loss of power and heat by work- 
ing too expansively, we can say that the lcss of power has bcen 

reatly obviated by the use of the balance slide valve; but the 
oss of heat from condensation, by increasing the ratio of expansion 
beyond a certain limit, is enormous, and. to overcome this loss is a 
problem which seems to fail of solution, except by compound 
expansion and ski’ful manipulation of the throttle and reverse 
lever. It is plain that any imperative rule tending to interfore 
with the engineman in regard to working his ale under all 
conditions would be expensive and injurious to the service. 

If the time is fast, the throttle should be opened wide when 
starting ; but if the time is sufficient to warrant, the speed should 
be regulated with reverse lever, be hooked up in accordance 
with speed and weight of train. At this point the engineer cen- 
not be governed by any fixed rule, but should exercise his judg- 
ment, and not put the lever back so far that, to use an engineman’s 
term, ‘‘ the engine will work against herself.” ‘* Working against 
herself” occurs when the engine ceases to maintain her speed in 
proportion to length of cut-off and throttle, thereby causing back 
pressure produced by condensation and re-evaporation. Thie, 
according to the old rule, is where working expansively is working 
expensively. Care should bs taken not to force the engine into 
speed faster than necessary to make schedule time, by giving due 
consideration to schedule, and by making the speed as uniform as 
possible, avoiding an unnecessary increase cf speed for the pur- 
pose of making up time before it is lost. For the well-known fact 
that speed increases expense is very perceptible on the coal record 
and comparison sheet when the expense is caused unnecessarily 
by bad judgment. 

As the boiler is the great reservoir, the carrying of water de- 
pends greatly on its construction. The style of boiler that has 
the greatest capacity, and will water highest when the 
engine is working at its fullest capacity, is, from an economical 
standpoint, the most advantageous, Why? The larger the body 
of water being carried, the less sensitive pressure will be to the feed- 
water, and the greater advantage may be taken by the engineer to 
favour the fireman in cases of emergency. Your committee would 
here state that these emergency cases are of frequent occurrence 
to the ious engineer, for no matter how skilful the fireman 
may be, he often spoils his fire for a short period by applying coal 
too heavily in some part of the fire-box. When this occurs, the 
engineer, by having a large body of water, may close the injector 
for a few seconds, allowing the fireman to recover from the de- 
moralising effect, and thus regain his confidence, when otherwise 
he would me excited and continue to get his fire in a worse 
condition. The boiler being the storehouse for heat, the engineer 
should take advantage of every opportunity to store the heat 
therein, instead of allowing it to escape to the atmosphere through 
the safety valve. How often a fireman has been heard to remark 
that he could keep plenty of steam for some particular engineer, 
while cn the same engine with some other engineer he found it 
difficult to make steam enough to get over the road. Where such 
cases as this exist, it is the opinion of your committee that they 
are due to the carelessness or incompetency of the engineer. The 
first-mentioned engineer, by taking advantage of the opportunity 
to keep the bciler full of water when standing on the siding or at 
stations, stores away thousands of units of heat that he may draw 
from by leaving the inj2ctor closed at the start, when the ergine 
is labouring into epeed, thereby giving the fire a chance to recover 
from the effect of closed dampers during the stop. The careless, 
or second-mentioned engineer, pays no attention to the water 
when the engine is standing or switching, except to keep enough 
in the boiler to ensuresafety, and when ready to start pulls out with 
water so low that it is necessary immediately to turn the injector on 
full in order to keep the water within a safe limit. The fireman, 
noting this, will at once commence to crowd his fire in order to 
counteract the great drain on the boiler, and the results are, the 
boiler loces pressure from the effect of a heavy fresh fire, and in 
almost every instance the fire is spoiled. When the next stop is 
made, and should it be for any length of time, the fireman, not 
wishing to be caught again with a low fire, will keep it gree 
fariously, resulting in a wasteful loss of fuel. The engineer shoul 
ever bear in mind that upon good pumping depends a great deal 
more than simply carrying enough water to prevent the burning 
of the crown sheet. 

As a factor of economy, the fireman stands equal, if not para- 
mount, among all men in railroad service, It has been said that 
through his carelessness may occur an enormous loss, while 
through his jadicious handling of the scoop dividerds may be 
paid. To tell a fireman how and when to put the coal into the 
fire-box in order to secure the most perfect combustion would be 
as impossible as to teach him how to ewim by simply telling him 
how to doit. The art of firirg must be acquired by practice and 
careful study. However, he should be instructed to guard against 
the many errors into which firemen are liable to fall. 

As everything ining to the economical management of the 
locomotive depends on the training of the ergineman, the effort 
should be equally as great in their development as that used in 
bringing the locomotive up to its high grade of efficiency. Since 
the construction cf the first locomotive, the most strenuous efforts 
have been made to bring it to the highest state of perfection. As 
to the results that have been attained, the modern locomotive will 
demonstrate. Only within recent years has any attention been 
given to the development of the minds of the enginemen to bring 
them up to a standard corresponding to the engines they operate, 
Though the man operating the locomotive may be deficient in 
technology, though he may not have had the advantage of an 
academic course of training, he will, quoting the words of one of 
our officials who has generously taken an interest in the training 
and betterment of his men, “ naturally turn toward knowledge, as 
a plant would incline toward the light.” The engineman should 
be given every a encouragement to study the many 
good books and periodi concerning his own work, and other 











* From a committee report presented to the Travelling Engineers’ 
Association, U.S.A. 





lines, which will serve to broaden and expand his mind, thus 
making him economical, safe, and efficient. In the training of the 
engineman, care should be taken that his labour be not so arduous 
as to affect his power of for after a man’s muscular 
powers have been overtaxed and exhausted, he will be incapaci- 
tated for any brain work necessary to qualify him a first-class 
engineman. The human body is only capable of a certain amount 
of energy, which can be used either in manual labour or developing 
the brain power ; therefore, when this energy is overtaxed in the 
performance of manual labour, it detracts from the energy that 
should go to brain work. For example, we will take a railroad 
president. Hs may be as strong, physically, as any man, but 
place him at braking on a local freight train for twelve hours a 
day, and at the end of the first few days you will find him — 
exhausted ; but should he continue in this capacity for any lengt 
of time, the muscles that had laid dormant for years would deve- 
lope and become hardened, co that he would be able te stand the 
work all right, while the nerve fibres that furnish the brain power 
would deteriorate from lack of energy in that direction. In a 
short time the directors would not feel disposed to go to him for 
information in regard to the management of the road, although 
they would probably be able to get some good points in unloading 
way freight. In the corstruction of all large buildings and 
machinery, the different parte, before beirg put in, are given the 
most rigid inspection, also after the construction is completed it 
is again inspected, to guard against structura) weakness. This 
method of inspection, your committee believes, from an economical 
standpoint, should apply to the selection of material to operate the 
locomotives on our railrcad systems. In the hiring of men for 
firemen young men should be chosen wh» possess the natural 
qualifications requisite to graduate them into a higher degree. 
As one of our road forewen of engines, who is known for his bi 

and liberal views, has expreesed it, ‘‘ In order to handle an engine 
successfully it would be necessary to begin at least one genera- 
tion before the engineman is born.” 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steel oxles for loco otives —At the anrual meeting of the Railway 
Master Blacksmiths’ Associaticn, Mr. Mould, of the Erie Ruilroaa, 
read a paper ia favour of steel for axles. He claimed :—(1) That 
it is more homogeneous than iron ; (2) that it is free from seam-, 
and soon forms a better bearing than iron ; (3) that greater loads 
can be borne t-y steel than by iron axles of the came dimensions. 
It was said at the last convention, that the Baesemer process of 
making low-carbon steel was not reliable for axle making, and upon 
investigation Mr. Mould found that many of the failed steel axles 
have been made by this process. Hs road has been using the 
open-hearth low-carbon steel for crank pins, side and main rods, 
piston-rods, locomotive driving axles, eng*ne truck, tender truck, 
——— and freight.car axles, with the most satisfactory results 

or a number of years. The reports chow that fifty-seven iron 
axles and only fourteen steel axles have failed. During the 
last two years and four months the average rate of failure 
has been fourteen iron and three steel axles per year; the 
failure of steel axles forming but 18 per cent. of the 
total number of failures, The reports upon which theee statistics 
are based cover axles of all classes, freight and passenger cars, 
engine truck, engine tender, and driving axles. Almost all of the 
outside bearing axles which have failed have fractured in the 
journal, the most common cause of failure being seamy and dirty 
iron, fillets worn sharp, and improper or deficient lubrication, 
causing journals to run hot. ey have —— been able to 
trace the failure of nearly all of the steel driving axles which have 
failed to some surface defect, such as circumferential scoring, due 
to careless lathe work, or cutting, due to wear. It is very rarely 
that a specimen is received which indicates a clean break through- 
out, At the time of ultimate failure, nearly all ——— show 
that fracture bas occurred more or less gradually. But the 
frequently receive broken iron journals, the fractures of whi 
indicate that they have been very hot, and that the outside fibres 
have been severed, and that just previous to ultimate failure the 
journal was kept in shape by a central core of fibres, all of which 
gave way simultaneously. In general steel axles are superior to 
iron axles in homogeneity, in ability to resist abrasion, and in ability 
to resist greater stresses, both quiescent and repeated alternating 
stresses, Iron axles are made of metal of g or bad quality, 
according to the nature of the scrap selected for their composition. 
To be perfectly sure that iron axles are of the quality specified it 
is necessary to test each axle in some way or other, for iron is 
far from being homogeneous. Moreover, in iron axles there is 
always some danger of the existence of steel scrap, which never 
thoroughly unites with the adjacent iron, and therefore is a source 
of weakness and danger. Some axles are usually made of new 
material, and the mass of steel worked at one time, and from 
which either Bersemer or open-hearth axles are made, is often 
sufficient to produce from fifty to seventy-five axles. As this steel 
is very homogeneous the axles have a pbysical and chemical com- 

ition almost exactly alike, the principal cause of difference 

ing segregation or a separation of certain elementary substances 
in the steel, such as sulphur, phosphorus and manganese. Segre- 
gation, however, rarely becomes a defect of axles, because most 
steel axle manufacturers discard a certain portion of the top of the 
ingot ,in which portion of the ingot almost all the segregation takes 
place, and the portions of the ingots used for the manufacture of 
axles are, generally speaking, free from this defect. Not only are 
axles of the same heat or run of metal quite homogeneous, but 
most runs of steel of various heats are so nearly alike that the 
difference between physical and chemical properties of axles made 
from these various heats are very slight. If it is especially desired 
that axles shall be exactly alike in physical and chemical composi- 
tion, axles of certain heats may be especially selected with this in 
view, the selection of the heats to be used dependirg upon a careful 
consideration of the chemical and physical properties of the metal 
as shown by the manufacturers’ tests. 

A three-phase 1500-kilowatt dynamo.—There has been built for 
the Brooklyn Ejison Electric luminating Company a great three- 
phasealternating-current dynamo forsupplying high-tension current 
to sub-stations distributed over an area of 75 square miles. It is 
of the rotary field type, having 40 field poles and a nominal output 
of 1500 kilowatts—practically 2000 kilowatts—at 75 revolutions per 
minute. By directly generating the high current the constant 
loss due to step-up transformers is avoided, while the current 

asses out directly to the lines without the intervention of brushes, 
ce. Static transformers at the sub-stations will reduce the pres- 
sure to 375 volts, rotary converters at that pressure eupplyirg the 
present three-wire low-tension circuits. The armature coils cr 
windings will be mounted inside a great circular frame 31ft. cut- 
side diameter and 4ft. 3in. wide. The weight of the revolving 
field will be 59,000 Ib., and the total weight 163,000lb. The 
armature frame can be moved laterally on a track, so as to enable 
the field and coils to be examined and repaired. The field which 
will revolve within this ring will have eight spokes, carrying a 
heavy steel ring, to the outside of which are bolted 40 pole pieces 
built up of sheet iron. The poles are wound with a copper ribbon 
fsin. by 1}in., and are connected in series and supplied with a low- 
tension direct current by two copper rings mounted on the driving 
shaft, This revolving field will be mounted directly upon the 
shaft of a triple- expansion four-cylinder engine, a heavy fly- 
wheel on the same shaft preventing undue variation in oak the 
engine builders guaranteeing that the variation will not exceed 
28 per cent. per revolution, which will not be sufficient to cause 
any perceptible change in the brilliancy of the lamps. 
ge lake steamers, —The largest steamers now in service on the 
Great Lakes are the ore-carrying vessels of the Bessemer Line, 
434ft. long and 48ft. beam. Two steamers for this same line are 





now being built, which will be 450ft. long, with 50ft. beam, and 
the company has also placed contracts for a still larger steamer, 
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which is to carry ore and tow two big steel barges. The steamer 
will be 475ft. long over all, 455ft. long between perpendiculars, 
5Oft. beam, and 294ft. deep, being larger in every way than any 
vessels now on the lakes. e barges will be 450ft. long and 50ft. 
beam, with a depth of 58}ft. The steamer will be propelled b 
a single screw, driven by a quadruple-expansion engine, wi 
= ers 28in., 40in., 59in., and 85in. diameter, all of 42in. stroke. 
@ boiler-room will contain four Scotch marine boilers, With 
a draught of 17ft., the steamer will carry 6500 gross tons of iron 
ore, while each of the barges or consorts will carry 7000 gross 
tons, so that the three together will carry 20,500 tons of ore in 
each trip. When the Government ye work of deepening 
the channels to a uniform depth of 23ft., the a capacit 
will be even greater. The boats are now — y F 
Wheeler and Company, and will cost about £100,000. They are 
to be ready for service in May, and will be equipped with the 
most modern devices for the rapid handling of the cargo at the 
shipping and a a Plans have been prepared for a 
steamer 500ft. long, 50ft. beam, and 28ft. deep. The largest 
passenger steamers on the Great Lakes are 368ft. long, 5000 tons, 
with twin-screw engines of 7000-horse power. 








LETTERS TO THE EDITOR. 
(Oontinued from page 523.) 





THE STRIKE AND LOCK-OUT, 


Sir,—Lst me state our own experience since this long and 
lamentable strike began. 

To equip the new workshops we built here we placed orders in 
the month of May with engineering firms at Halifax, Manchester, 
and Sowerby Bridge, for lathes; wood-working machinery, &c., 
The strike supervened, and the firms returned our orders. It was 
imperative that we should obtain a few of the machines, so I 
visited Germany, and Messrs. Barnes, Burns, Mann, or any official 
or member of the Amalgamated Society of Engineers, can look at 
our German machines on any-day they care to visit our works ; 
they are equal at least to English make, and 20 per cent. cheaper. 
It was, Sir, I can assure you, with great reluctance I decided to 
meet our most. pressing wants with German machinery, to hold 
our markets — foreign competition. What the Socialists, 
who are now the trade union leaders, call the ‘‘ bogey of foreign 
competition,” is no bogey, but is in an alarming manner getting 
daily more wid and active. Why?! Because our workmen, 
through the benumbing and dead-levelling rules of the New 
Unionism, are not now as a body in the front in the matter of 
effort to produce a paying output for a given wage; and if the 
system of the ‘‘ least work for most money” is not abandoned by 

© engineers and the men in the allied trades, this country as a 

{ manufacturing nation must recede in the race, and Great 
ritain’s days of commercial supremacy be numbered. The hand- 
writing on the wall is already visible to wise and discerning men, 
who look with grave ea to the many advantages now 
enjoyed by the United States and Germany, and likely, unless the 
Socialist trade union leaders ch: their tactics, to be increas- 
ingly enjoyed by these countries relatively to our own. We have 
been so far the oy industrial nation the world has seen, but 
we must depend more and more on our manufactures for the 
national income to purchase the food for our population. 

If once a decline sets in, our manuf ing trades will go on the 
down-grade as rapidly as they formerly advanced. I hope, there- 
fore, the employers and the non-socialistic workmen will combine 
to fight our common commercial enemies, find out jointly for the 
advantage of both the economic and natural nines possessed 
by our most dangerous competitors, and arrange to hold our trade, 
as I believe in the trite words which have embellished so many 
trade-union banners, ‘‘ United, we Stand: Divided, we Fall ;” but 
for Britain’s sake, let those socialist trade-union delegates who 
** kept the bag” like Judas, make all the reparation they can to 
the industries and followers they have betrayed, and ‘‘ go out and 
hang themselves.” Where is the £400,000, supposed to be invested 
for sick ‘allowance and old age relief? ht not that to have 
been kept and given to the poor, instead of being wasted by trade- 
union officials in a light-hearted strike, fomented and by the 
Socialist leaders in London, with the hope of ‘‘ sniping” down a few 
of the employers ; but the ‘‘ sniping unionists” found their rifies 
out of range when the employers federated their artillery. The 
employers have never before combined to 1 the continuous 
attacks which one or other of them had to face in some part of the 
country, and I hope they will keep their mounted and their 
ranks closed. Indeed, I think it would be to the advantage of 
employers and employed if the former now selected a few of their 
number to retire from business, and be paid from the Federation 
fund the same as Barns, Tillett, and Company have been paid by 
the unions. It might be difficult to induce any employer to accept 
such a position, as they know there are far too many unproductive 
hangers-on to trade already. Still, as 

** Satan finds some mischief still 
For idle hands to do,” .. 
so the Socialist trade union officials are eternally devising means t© 
cripple trade, and a brigade of sentries of the —- ought 
always to be on the alert to counteract the attacks of the trade 
union ‘scouts, Of course I shall be told that the employers have 
no right to combine to save their businesses. 

I suppose if James Watt, who attained the crowning of all 
distinctions in the engineering trade, came to Birmingham again, 
the New Unionist officials would not let him operate a machine. 
Yes, the inventor of the appliances from which our great engineer- 
ing trade took its rise would be compelled, according to trade 
union rules, to 

** Beg his brothers of the earth to give him leave to toil.’ 


They might permit him to be the unskilled help to one of the 
Amalgamated Society of Engineers’ ‘minimum men.” The genius 
who conferred au immortal fame on the engineering trade, the 
‘Hero of Industry,” of whom Carlyle said, although no pee 
was conferred on him by the Government or King, still he held the 
— for his nobility immediately from eee od God—would 

ave been hunted from pillar to post by modern district delegates, 
if he had attempted to touch a machine in an engineering shop 
‘* bossed ” by the New Unionist officials, GILBERT LITTLE, 
Birmingham, November 19th. 





H.M.S. LEANDER. 


Str,—After all the pains I took in my letter which appeared in 
THE ENGINEER of 12th inst. to explain the difference between 
frigates and line-of-battle ships, and to prove that the Leander of 
1813 was a frigate, I did not expect that your correspondent ‘‘ Jack 
Ashore” would tax me with affirming the contrary. His “ careful 
reading of everything that has appeared” does not seem to have 
given him correct impressions. I have no notions for the subject, 
put accurate knowledge. The Leander of 1813 was a frigate, but 
of a new sort, enlarged in size, and with some guns in the waist, 
which were not usually carried by British frigates. James 
does not seem to like them much, and advocates a smaller sized 
ship, but his opinions were not adopted. A seventy-four cut down 
or razeed becomes then a frigate. 

The model supplied by Messrs, Green,and photographed in a back 
numberof THE ENGINEER, represents a two-decked seventy-four, and 
it is not a frigate, but i proba ly the Sultan line-of-battleship. Not 
necessarily a “small” seventy-four, as ‘‘ Jack” says. He makes 
two mistakes in his concluding paragraph. The Leander of 1805 
was not a frigate, as he states, but as James carefully defines, a 


comical, as he calls the Ville de Milan a ‘‘twenty-three gun 
frigate,” but there were no such vessels, and James clearly states 
she carried forty-six guns, the twenty-three being on one broad- 
side only. 

The ites mentioned by ‘‘Jack Ashore” does not with 
my sets of ‘James’ History.” I have three, for 1859, 1878, 
and 1886 respectively, and two appendices contributed by me are 

ublished at the end of the sixth volume, last edition, Perhaps 
bis edition is an earlier one. There is no doubt or mystery on 
uire to be understood. 


these subjects, they onl 
’ N tind H. Y. Pow, 


Bayswater, November 24th, 





TRADES UNIONISM AND MR. BARNES. 


Str,— Having read with the greatest interestand pleasure the truly 
ce-making letter of ‘‘ Live and Let Live” in your issue of the 
9th, may I be allowed to congratulate him heartily, and suggest 
a step farther on his lines. ; 
He speaks of inviting employers to attend the annual meetin, 
of the trade societies, Why not give them the right to attend the 
ordinarily fortnightly business meetings of the society by allowing 
them to contribute to its benefit funds? Would not both sides 
then learn more about each other in the only true way, by mee 
and talking face to face? Would not all misunderstanding, an 
mistrust, = soarneeneatir® he apes a bud, instead of 
growing to alarm ro) ions { ) not the ever- 
and increasing machi: * oe hour question be dealt with aie 
and individual merits? Might not the ‘‘club rooms and halls” of 
your correspondent be built by magic, and would not such many- 
sided technicai discussions take place therein, that the theoretical 
German and the practical American would alike be held in check ? 
Where is the line, Sir, between so-called ‘‘capital” and so-called 
‘labour?” On which side of it is ‘‘ Live and Let Live,” and on 
which side of it is Jack 0’ Boro Sipes? 
Manchester, November 21st. 
P.S.—As to the Conference, why not ‘round ” the table instead 
of ‘* across it?” 





RAILWAY SPEEDS. 


Sir,—With reference to your article last week on ‘‘ Railway 
Speeds,” it has always been a matter of surprise to me that 
on this subject no notice is ever taken of the very high 
speeds attained by the French locomotives in the trials which 
took place after the Paris Exhibition of 1889. Yet if anyone 
will refer to the bottom of e 30 of ‘‘ La Machine Locomotive,” 
by Edouard Sauvage, he will find that a Crampton locomotive 
attained a speed of 144 kilometres (= more than 89 miles) an 
hour—that is to say, 19 kilometres an hour faster than either of 
the English locomotives in the same trials, and several miles an 
hour faster than the highest trustworthy record in this country ; 
and the Crampton locomotive is an almost obsolete type of engine. 
Complete details of the triais of the French engines would be 
most interesting. R. CoLiigr. 
7, Chelsea Embankment, November 23rd. 





Sir,—Having read your article in last week’s issue of THE 
ENGINEER about ‘ Railway Speeds,” and ‘' Why will not British 
Locomotives Run Faster,” might I be permitted to suggest the 
following improvements:—(1) That a better system of lubrication 
be introduced, and good oil used. (2) That the length of the 
ports be increased, and the travel of the valve be diminished, and 
a balanced valve bs used. (3) That a harder metal or alloy be 
used for axle-boxes. (4) That a bigger steam dome be used than 
what now seems to be modern practice, (5) That a higher steam 
pressure be used, say 180 lb. per square inch. 

Also I venture to say that many locomotive designers seem to 
undervalue the desirability of having a vi large fire-box to 
prevent the variation of temperature there is in a small one. 

I trust my remarks may meet with approval. 8. E. B. 

Aberdeen, November 23rd. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our .own Correspondent.) 

THE gr which has been the Jeading feature of the 
market for the two or three weeks is my preserved. 
Ironmasters on ” this (Thursday) afternoon irmingham, 
evinced much interest in the course of the conference in the 
engineering trades, and the general impression now is that the 
matter will be soon settled. In that case, every branch of the 
iron trade, including best plates, machinery, heavy castings, and 
high-class iron, will receive a marked impetus, and the im- 
provement that is now appearing should progress into a trade 
revival. In several departments_it is becoming apparent that de- 
mand is beginning to overtake supply. But, in pig iron especially, 
producers are reluctant to increase the output until prices are 
Th pore machinists, and constructive ironwork fi 

e local engineers, constructive work firms 
have a good deal of work on the books, and some capital orders 
are arriving from foreign and colonial markets for iron and steel 
piers and girders and other structural work. A steady output is 
recorded at the boiler and tank establishments, For railway roll- 
ing stock there is a heavy list of contracts on behalf of foreign 

ways, and all the district shops in this line are busy. Among 
the buying markets Egypt appears to be a prominent customer 
just now, one order lately placed in the district running to 200 
vehicles, There is a good deal of activity just now in the vice 
and anvil trades, largely on account of Australia, where com- 
nsation is being found for the contraction of business in this 
ranch in the United States. 

The pig iron market here is watching the tone of the Glasgow 
and Cleveland Exchanges very carefully, and the remarkably heavy 
shipments from the Tees are creating a most favourable impression 
in this district. Stocks here are practically non-existent, whether 
in the case of makers or consumers ; and as the current output is 
barely equal to the current requirements, values are well main- 
ined. By some consumers an increasing disposition is bei 
shown to buy forward, the opinion prevailing that after the engi- 
neers’ settlement there will be an improvement of trade, which 
will to some extent carry prices irresistibly along with it. = go 
——— are, therefore, — deemed to be ahead of us. 

is after Staffordshire all-mine cold blast pigs were 90s., hot air 
about 57s. 6d. (average), part-mine 47s. 6d., and cinder iron 39s, 
For foundry qualities prices werc—all-mine, 62s. 6d.; part-mine, 
52s. 6d.; and cinder, 42s, 6d. Northamptonshire grey forge was 
41s, 6d. to 43s. at stations; Derbyshires, 423, 6d. to 44s.; and 
Lincolns, 46s, 7d. Derbyshire foundry pigs were quoted 46s, 6d. 
to 47s. 6d. for ordinary and 50s. for best. 
Hematites from the West Coast were selling at 58s. 6d. to 60s. 
for ordinary forge sorts delivered in this district, and 62s. 6d. for 
Nos, 1, 2, and 3. The engineers’ strike was reported to have a 
good deal interfered with this trade, having kept prices from rising, 
but when the end comes a distinct advance is anticipated. The 
scarcity of native ore supplies was noted to-day as acting as a 
restrictive element to the blowing in of additional furnaces by 
certain of the best West Coast The increasing price of 
Spanish ores is also compelling the bulk of the West Coast houses 
to consider the policy of early advancing prices, recent selling 
rates leaving no room for an advance in ore. Some of the largest 
Barrow firms were reported to-day to be turning out from 10,500 
= a per week, according to the grades upon which 

ey are blowing, 

Am iron is still coming into the South Staffordshire 


$< 
both sheet ironmakers and ironfounders recently undertaken jp 
this district have given very satisfactory results. The iron is 
indeed said to have exceeded expectations, and ironfounders assert 
that they are able to make finer castings than with any E lish 
irons they have yet tried. Increased importations may, therefore 
shortly be expected. A statement has been made that contract, 
to the extent of 8000 tons are in peeps of delivery to South 
Staffordshire, but this figure I should consider an exaggeration 
It is certain, however, that by F pone easy prices, and just under. 
bidding the Eaglish rates, the Americans are doing all they can to 
get into the market. 

Marked bars have a limited sale at £7 10s. to £8 2s, 6d., and 
merchant bars are quoted £6 10s. Makers of unmarked bars are 
generally busy, with good prospects to the end of the year, The 
action of the Unmarked Bar Association in — their minimum 
is a gi eal discussed, and is taken as an indication that the 
market is generally moving upwards. The effect upon orders has 
not so far been pronounced, but it will doubtless quicken some 
buyers in the fear of further upward declarations, Buyers demur 
at paying the £6 minimum resolved on by the ted firms, 
pet sales are still chiefly made at £5 15s, Outside firms are 

uoting £5 123, 61. and upwards. Hoops continue at £6 5s. to 
67s. 6d., tube strip £5 15s. to £6 2s, 6d., and fine strip £65 10s, 
per ton. Angles are quoted £6, 

In the sheet iron trade an effort is being made to secure better 
values, Ata —- the trade which just been held, and 
when some seventy were said to be represented, an improved 
demand was reported in the galvanising leant, aad some mills 
which have been standing for some time were reported to haye 
recently regained operations. The fuller time being made at some 
of the mills is mainly owing to better export orders for galvanised 
sheets, There is, however, still insufficient demand to provide 
anything like all the mills with full work, and underselling js 
rampant, At the meeting of the trade were di d 
for attempting to stop this underselling, and it was s d that 
some organised scheme of restriction of the output should be set 
on foot. Nothing definite was, however, decided on, and a further 

held. It is said that the current make of 
galvanised and black sheets combined in this district is on) 
about half what it was twelve months , but this estimate Q 
probably excessive, ices are quo this week at £6 to 
£6 2s, 6d., for 20 w.g.; £6 5s. to £6 10s., for 24 w.g.; and £7 7s, 6d., 
27 w.g. Galvani corrugated sheets are quoted £9 12s, 6d,, 
yy Liverpool, or equal. Stamping sheets are quoted £9 10s, to 


Steel keeps in very active demand, particularly for constructive 
engineering purposes, the rolling mills being fully engaged, 
Common plates are quoted £6 delivered stations, and sheets £7 to 
£8 according to quality. The report that a “ring” has been 
formed among the steel plate makers in the North of England is 
causing considerable discussion here. The success of the ‘‘ com- 
bination,” in having during the existence of the enginceri 
trouble advanced prices 10s. per ton, is remarked upon with 
surprise and satisfaction. That steel ship plates should have now 
got up to £5 10s, on the Middlesbrough market, at a time wh 
owing to the stoppage of many of the ey aeage works ani 
shipyards, the exact reverse might have m expected, is a 
matter of wonder to steelmakers in this district, It is understood 
that some good orders from the shipbuilders, and an increased 
demand recently experienced from the bridge builders, have con- 
siderab! helped forward the advance, 

The Bi Is Hall Ironworks, Walsall, have been acquired by 
Messrs, H. Bunch and Sons, of the adjoining Staffordshire Iron- 
works, and will be re-started at once. Messrs, Bunch are makers 
of bars, small rounds and squares, horseshoe iron, hoops, and hii 
strip, and it is caduntesl tah the ironworks will be run on the 
same class of output. They will give employment to some 200 or 
800 additional wor ple. 

The promoters of the Stourbridge and Kinver Railway, Wor- 
cestershire, have now their scheme sufficiently complete for layi 
before the Great Western Railway Company, and it is unde’ 
that this will be done on as early a date as possible. Notices, how- 
ever, cannot now be given under the Light Railways Act till the 
month of April, 1898, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—It can scarcely be said that any very sanguine 
anticipations are entertained in this district as to a satisfactory 
settlement of the engineering dispute resulting from the confer: 
ence which commenced its this week, and amongst 
both engineering and iron trade representatives the position is one 
of waiting further developments, This feeling of uncertainty as 
to the future necessarily operates against buying of any weight, 
users for the most content to cover immediate require- 
ments ; and although there is a fair sprinkling of inquiry, the orders 
put throagh do not represent the quantities usually taken, and 
which might even be expected, in view of the possible early ter- 
mination of the lock-out and strike. There is also considerable 
diversity of opinion as to the outlook after the dispute is over. 
The nce —_—e is that the resumption of operations 
will have no material effect so far as any upward movement in 
prices is concerned, whilst in some quarters it is thought not im- 
robable the tendency may be rather in a down ion. 

is latter view of the situation is based upon the assumption that 
during the strike the heavy work has been going on in most en- 
gineering establishments, and that when — ions are resumed, 
activity will be chiefly in finishing, so that there is oe, of 
the heavy departments being slackened off for a time until the 
shops get straight, and that there may thus be temporarily even a 
lessened demand than at t for raw material. 

Although the Manch iron market on Tuesday brought 
together a fuller attendance of representatives than has been the 
case for many weeks there was no corresponding improvement in 
the actual weight of transactions that were put through. 
In most quarters only a slow sort of business was |, and as 
's prices the tone in some directions was not quite so strong as 
last week. For pig iron there are fair inquiries but hae ge J is only 
limited, very few consumers placing orders in anything like usual 
uantities, Local brands remain without quotable change at 
5s. and 45s, 6d. for forge to 48s, 6d. for foundry, less 24. Lincoln- 
shire is firm at 43s, for fo: to 45s. 6d. for foundry, with a 
hardening tendency ; and in Derbyshire, foundry supplies are so 
scarce that special prices are in some cases being qu which are 
practically out of the market, the ave rates being about 47s. to 
47s, 6d, net delivered Manchester. Middlesbrough is easier, and 
readily obtainable at about 50s. for prompt and 49s, 9d. for 
forward delivery, he rail Manchester, netcash. Scotch brands are 
about 3d. below last week’s prices. Eglinton being about 47s, 9d. to 
48s,, and Glengarnock 46s, 9d. to 47s., at ports; and Eglinton, 
50s. to 50s. 3d.; and Glengarnock, 49s, to 49s. 3d., net prompt cash 
Manchester docks. American pig iron is not arriving so freely as 
was anticipated, and prices remain at 46s. to 463, 6d. net cash, for 
ordinary foundry qualities delivered Manchester docks, 
In the manufactured iron trade bars are in fair request, with 
Lancashire qualities fetching £5 12s, 6d. to £5 18s, 9d., and North 
Staffordshire bars still quoted £5 15s. to £6, delivered here. 
Sheets and hoops are in very slow demand, with prices unchanged, 
sheets er £6 15s, to £6 17s. 6d., and hoops £6 10a, for 
random to £6 15s, for special cut lengths, delivered Manchester 
district, and 2s, 6d. less for shipment. 
Nut and bolt makers still report business inactive, with list rates 
barely maintained. 
A continued brisk tone characterises some branches of the steel 
trade. Hematites, for which there has beena fairly good demand, 
are firm at 56s, 6d,, less 24, as the minimum, delivered here. 








Piha ger ship,” that is, a very small line-of-battle ship, with two 
decks besides superstructures, The second mistake is 





alike 
district, alike for forge and foundry purposes, and experiments by 


Local-made steel billets are firm at £4 6s, 6d, net cash, Bars are 
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i ive request, and range from £6 to £6 5s, for ordinary 
ie more Cour steel plates continue very firm at the recent 
aivance, £5 178, 6d. to £5 19s, being got, with steel boiler plates 
noted £6 2s. 6d. to £6 5s., delivered here. 
q Throughout the engineering trade the position remains about 
last week. Pending the result of the conference, works are 
pt on much the same as they have been doing for some time 
got gradually getting in fresh hands. In the event of the con- 
erence bringing about a termination of the lock-out and strike— 
of which, however, there are considerable misgivings, although 
the general o inion is that the trade union representatives will not 
allow the conference to break up without some sort of a settlement 
being arrived at—there will, as I stated last week, be abundance 
of work on which to re-start operations. It is, however, altogether 
improbable under any circumstances that there can be any general 
resumption of work until after the close of the present month, and 
it is not at all unlikely that engineering works may not again get 
in actually full operation until after the turn of the year. 

Daring the past week I had an ny agnage A of going over the 
works which have just been opened by the Manchester Acetylene 
Gas and Carbide Co., who have laid down special plant for the 
manufacture, under Kay’s patents, of gas producers and various 
fittings suitable for the lighting of works and public buildings, or 
even districts and small towns, and also for manufacturing smaller 
plants suitable for ors, oe portable lights to be used 
much in the same way asthe Wells’ lamps. The manufacture of 
acetylene gas is so well known that it is not necessary to 
explain in detail the process itself, beyond briefly pees 
the special features of the system that has been patente 
by Mr. Kay. The whole plant is very simple in construction, 
consisting Po sloping generators at each side of a gas holder, the 

as being produced in the usual way by the admixture of water 
with the carbide. The noticeable feature of this generator, how- 
ever, is that the is produced in the exact ratio required for 
consumption, and at the lo west possible units of pressure, so that 
in works, public buildings, or dwellings the usual gas fittings can 
be used, and the loss by leakage in defective fittings is reduced 
toa minimum. Another advan is that the generators can be 
re-charged while the lights are burning without admitting air 
to the gas holder, or affecting the brilliancy of the light. In the 
rtable form for outside lighting purposes, a considerable number 
been supplied to the Manchester Ship Canal for use in connection 
with the pean | of cargoes, &c., at the docks, These — 
generators are fi with wind-proof gas lamps and special flexible 
pipes, enabling the lamps to be fixed up where required in the 
ships’ holds, and they can be placed on the deck or on the quay, 
and the gas conveyed by piping to the lamps as required. Each 
lamp has a light of 150-candle power, replacing twenty-four of the 
ordinary oil cargo lamps, 

Meesrs. Fletcher, Russel], and Company, Limited, of Manchester, 
Warrington, and London, are carrying out considerable extensions 
of their Warrington works, where new combined works are being 
erected, which will take the place of their present establishment 
in Thynne-street, and to which will be added a large foundry for 
the manofacture of castings for the apparatus branch of the 
business hitherto turned out at Pendleton, involving considerable 
cost in railway carriage between the two places. In connection 
with this extension the company is increasing its capital by iesuing 
four per cent. debenture bonds, 

Although there is perhaps some increased inquiry for the better 
classes of fuel suitable for house-fire aw. poe. no really material 
improvement can be reported in the coal trade of this district. 
Some of the collieries are not working more than four days per 
week, whilst where they are running full time the output is only 
being moved away with difficulty, and stocks, which are usually 
being heavily drawn upon at this time of the year, remain 
practically untouched. The better qualities of round coal 
still hang upon the market, and there is a continued weak- 
ness in prices, especially where advances were put on at the 
commencement of the month, which in some cases are not 
now being maintained. The lower qualities of round coal con- 
tinue generally plentiful in the market, the restricted demand 
for retail yard requirements, owing to the mildness of the season 
and the lock-out and strike, throwing surplus supplies on the hands 
of colliery proprietors, whilst the continued sto; of engineer- 
ing and ironworks also restricts the consumption for general manu- 
facturing purposes, At the pit mouth good qualities of steam and 
forge ped» remain at about 6s, to 6s. 6d. per ton, the minimum 
fone being taken readily to clear away anything like quantities. 

otwithstanding the lessened output of k, owing to the re- 
stricted demand for round coal, supplies of engine fuel continue 
ample, with prices only about steady at late rates, common sorts 
averaging 33, 3d. to 3s. 6d.; medium, 3s. 9d. to 4s, 3d.; and best 
qualities, 4s. 6d. to 4s. 9d. at the pit mouth. 

For shipment business is moderate, but not so active as a few 
weeks back, and good qualities of steam coal are not fetching 
more than 7s. 9d. to 8s., delivered at the Mersey ports or the 
Manchester Ship Canal. 

Barrow.—The market for hematite pig iron in this district re- 





Whitehaven, has been put in blast, and another one is expected to 

be readyin ashorttime. These works were acquired in the spring 

of this year by a new company, Mr. T. Barlow-Massicks being the 

menagiDg director, The works have stood idle for a considerable 
ime, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE weather continues so variable—one day mild as spring, the 
next a keen frost or a blinding fog—that the house coal pits can 
searcely be said to have felt yet the full pressure of the winter 
demand, There is, however, a good volume of trade being done, 
the collieries being worked fully five days per week, Although 
some accumulations are being noted, a week of sha 
weather will suffice to clear them all off. While the local Pes 
for house coal is quieter than usual values are maintained, and 
there is not the slightest hope now of any weakening in prices, 
although some concessions are made to clear stocks which have 
accumulated on the lines. These are not at all important, the 
great bulk of the coal being kept at the collieries in anticipation of 
the brisk metropolitan demand which cannot now be much longer 
delayed. Best Silkstones are quoted at 93. to 10s. per ton ; ordinary 
from 7s. 6d. per ton; Barnsley house, 8s, 6d. to 93, per ton ; seconds 
from 7s, per ton, —- the Baltic trade is now at an end there 
is still a considerable weight of steam coal being sent to the Hamber 
ports, while the inland business is kept fairly well up, the railway 
companies taking a tonnage considerably in excess of their contracts, 
Quotations, therefore, remain firm, Barnsley hards making 7s. to 
7s. 6d. per ton, secondary qualities ranging from 6s, 3d. to 63. 9d. 
per ton. For engine fuel there is also a steady demand, although, 
owing to the lessened activity of the coke manufacture, an un- 
usually large quantity of small coal is being thrown on the market. 
Good nuts make 6s, to 7s. per ton ; screened slack, 4s. to 5s. per 
ton ; pit slack, 2s, to 3s. y od ton. At the coke ovens there is not 
so much business being done, and stocks are beginning to appear 
in some places. Values range in ordinary qualities from 93, to 
9a. 6d. per ton, washed coke making 11s. to 11s, 6d. per ton. 

In various parts of the Yorkshire coalfield dissatisfaction is re- 
pone amongst the men. At several pits, indeed, permission has 

n asked of the Yorkshire Miners’ Association to shut the col- 
lieries down. It is not expected, however, that this extreme sted 
will be taken, the officials being against any actual stoppage of the 
pits. The men continue to complain very bitterly He the over- 
crowding of the collieries. They state that the working face 
allowed to each collier has been greatly reduced, with the result 
that, although the output is greater, the men individually are not 
able to benefit by it, and, in fact, are not so advantageously placed 
as they used to be. 

Work proceeds quietly at the East Eod, the men who were called 
in to fill the places of the engineers having now got pretty well 
accustomed to the machines, and there have been fewer break- 
downs than were anticipated, Much activity is at present being 
shown in military material of all eorts, a feature of recent business 
in this department having been the increased attention given to 
the production of armour-piercing projectiles, In railway material, 
though no large fresh orders have to be reported, there is still 
abundant employment cn the work obtained early in the year. 
Railway carriage and wagon builders are extremely busy as far as 
they can be under the difficulties caused by the stoppage. An 
important local firm, whose work is largely in fitting up railway 
trains, are now pressed with orders for that purpose, and report 
that they have never known their business so brisk in previous 
years. is is owing to the home railway companies having, 
during the prolonged depression, rigidly restricted their orders for 
carriages and wagons, When the improvement in trade set in 
arid b more pr« d, almost all the big railway companies 
in England gave out orders and pressed for delivery. These came 
at the same time as the foreign trade augmented, and owing to the 
obstacles put in the way by the recent engineering trouble, it has 
been, and is still, a matter of extreme difficulty to meet the 
———_ of the home companies, 

essrs, Vickers, Sons, and Maxim, Limited, whose authorised 
capital is £2,500,000, announced this week an issue of £1,250,000 
4 per cent, first mo: debenture stock, at £104 per cent., re- 
payable at par on the 30th day of November, 1937, or redeemable 
at the option of the company at £104 per cent. on and after the 
80th day of November, 1912, at six calendar months’ notice. The 
prospectuses were posted on Tuesda , the 16th inst., and 
the issue advertised in the papers on Wednesday morning, the 17th 
inst, At 4 o'clock the same day, £3,600,000 had been applied for 
in London alone. On Thursday, at 11.15, the London were 
closed. The allotments were made on Friday evening, and the 
allotment letters issued at noon on Saturday. The total amount 
applied for was about £6,000, 000. 

What is believed to be the largest iron ingot mould ever manu- 
factured in Sheffield has been successfully cast by Messrs. Moor- 
wood, Sons, and Company, Harleston Ironworks, and Sheffield 





; a * 1 <0 hat Moor, It was cast from four furnaces, and hed about fifty 
maka Mtoe al a far de eal Koop asaieg tbc |tomm, Thin ingat mould was mado tie order of = Shoteld Sra 
f ; H largely engaged in the production of war ma and i 

orward delivery engagements. Prices are steady at 6d. to ang So tellemiel. caer ware * Pisano plates. 


503, 6d. net, f.o.b., for mixed Bessemer numbers ; but warrant iron, 
which has fluctuated between 48s. 44d. and 47s. 94d., is easier at 
47s, 10d. net cash, sellers; 47s. . buyers, This is, however, 
only a speculative change in values, as the market’s position would 
indicate that higher prices should obtain. During the week stocks 
of warrant iron oe bean increased by 337 tons, and now stand at 
184,144 tons, or 111,802 tons less than at the beginning of the 
year. There are prospects of a fuller business in Bessemer qualities 
of iron, but the trade in forge and foundry iron is quiet. Th 

nine furnaces are in blast, as compared with thirty-five in the 
corresponding week of last year. 

There is no variation to note in the value of hematite iron ore, 
which stands at 10s. 6d. to 11s. per ton, net, f.0.b., for ordinary 
—_ yn Pod apg a ro — brisk, and raisers —. no 

ifficulty in disposing o output, as users are increasing their 
wants, and it is still necessary to eee the local supply with 
—— heavy cargoes of ore from Spain. 

he steel trade is brisk industrially, and business is offering to a 
fuller extent for the heavy classes of product, such as steel 
rails, &c, Makers, however, have not booked orders on as liberal 
a scale lately as was the fact up to a few months ago, but it is 
evident that a better demand is springing up, and doubtless long 
before makers need new orders plenty be on offer, as the 
market is —— to show new life, Prices have not altered, 
and heavy rails are still pene at from £4 7s, 6d, to £4 10s. per 
ton, net, f.o.b, Light rails and colliery sections are still in quiet 
demand, Shipbuilders have not given out-many orders lately for 
hew specifiations, but it is known many © orders are ready to 
place out so soon as the industrial war which is having so disastrous 
an effect on various trades is over. The trade doing in other de- 
— of steel is well maintained. 

Shipbuilders are proceeding with their work as well as is possible 
under the circumstances, but satisfactory progress is at present 
impossible, No new orders are reported, and very few offers are 
in the market, 

Coal is in quiet demand, and coke is firm and steady, good prices 
ruling for the latter, and poor prices for the former. 

The at ae at West Coast ports is fairly busy. The 
exports of pig during last week were 7325 tons, and of steel 
6340 tons, as compared with 4780 tons of pig iron, and 8131 tons of 
steel in the co: ing week of last year, sho an increase 
of 2545 tons of pig iron, and a decrease of 1791 tons of steel. The 
aggregate for the year shows the exports of pig iron to have 
reached 391,187 tons, and steel 414,549 tons, as compared with 
293,927 tons of pig iron, and 440,824 tons of steel in the correspond- 
ing period of last year, showing an increase of 97,260 tons of pig 

and a decrease of 26,275 tons of steel. 
the week one of the furnaces at the Lonsdale Ironworks, 


The lighter trades of the city continue very much as recent] 
reported, A quiet Christmas and New Year’s business is antici- 
pated. The bulk of the orders that have recently been taken are 
in the hands of the larger houses, The smaller firms, particularly 
those dependent on the home market, are having anything but 
full order books. A leading feature of the lighter industries at 
present is an abnormal demand for forks and spoons, a demand 
which has been so great that in several instances where the orders 
a Tegan gu by conditions of urgent delivery, they have: had 

re . 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

On the whole the position and prospects of trade in this dis- 
trict are satisfactory, though this week there is a quietness in the 
demand for pig iron, due to no particular cause, It is generally 
expected that there will be great briskness all round as soon as 
the engineers have resumed operations, and consumers seem in- 
clined to hold back until that consummation is arrived at. It is a 
widespread opinion that next year will be a very brisk period, as 
good in all respects as this year has been, if not better, as so much 
work is already booked for execution, especially by the ship and 
bridge builders, 

Makers of No, 3 Cleveland pig iron for prompt f.o.b. delivery, 
and also for delivery over the first quarter of 1898, have been 
quoting 41s, 6d. per ton this week, but some of them, and also 
most of the merchants, have not refused orders at 41s, 3d., and 
even at 41s,, owing to the fallin warrants. No. 1 is at 43s,; No. 4 
foundry at dos, 9d.; grey forge, 393. 61.; and mottled and white 
at 39s, 3d. The situation for producers of Cleveland iron is satis- 
factory, as it has been all the year, their stocks are exceedingly 
small, especially of No. 3; indeed it is stated on trustworthy authority 
that in the whole of the Cleveland district the stock of this quality 
in makers’ yards is not above 5000 tons, which is far below a fair 
working stock, and it explains the difficulty that shippers have 
had lately in securing prompt deliveries, vessels often having 
had to wait two or three tides before they could get 
their cargoes. Never in recent years, except during the latter 
part of the Darham miners’ strike of 1892, has there been so small 
a stock as that now held, and the production still continues short 
of the consumption. This week the output has been still further 
reduced, as Sir B, Samuelson and Co., Limited, at the Newport 
Ironworks, Middlesbrough, have had to blow out a furnace maki 





Cleveland iron, the lining having given way. Shipments of pi 
iron from the Cleveland district have slackensd, not on, continental 


Y | ended September 30th was £52,756, an 


account, however, though the ports in the upper Baltic are closed, 
but on Scotch account, this being a result of the recent high 
price of Cleveland pig iron, as compared with Scotch, during 
which time the Glasgow founders had to buy an enlarged quantity 
of Scotch. This iron is now being delivered, and naturally less 
Cleveland iron is required. When the contracts now being fulfilled 
were entered into Cleveland iron wae only 2s. 6d. to 3s, per ton 
below Scotch, and that did not suffice to cover the cost of con- 
veyance of the former to the Clyde. Now, however, the difference 
is over 43., and Scotch buyers are operating more freely in Cleve- 
land iron. The exports of pig iron from the Cleveland di 

this month have reached 88,605 tons, as compared with 92,189 tons 
last month, and 102,914 tons in November, 1896, to 24th. The 
stock of Cleveland pig iron in Connal’s public warrant stores cn the 
24th was 77,131 tons, a decrease of 950 tons this month. 

While the producers of Cleveland iron are doing fairly well, 
the situation with the makers of hematite pig is anything but 
satisfactory, and has been so all the year, the cost of pro- 
duction,‘even under the most favourable circumstances, can hardly 
be covered. For mixed numbers of East Coast hematite pig iron 
49a, 6d. is quoted, but 493, 3d. is not refused, and this though 
Rubio ore is advancing in value, With hematite at the above- 
named price, makers cannot afford to give the figure at present 
quoted for ore, and yet this price does not pay the ore merchants, 
Iron producers are not pi to give more than 15s, per ton for 
average Rubio ore, but merchants have to quote 15s. 6d,, and at 
this they will make nothing, because they have to Be, 9s. per ton 
for the ore at Bilbao, ond te 6d. is the freight to the Tees or the 
Tyne. The difficulty of carrying on the Bilbao ore tradeprofitably 
has led some of the merchants to go out of it, and devote their 
attention to ores from other quarters. Makers complain very much 
of the poor quality of the ore that is supplied to them, and it is 
ba seldom they meet with 50 per cent. ore. 

o unsatisfactory is the hematite pig iron trade, that makers pro- 
ducing this description of iron would, as a rule, be glad to cease 
its manofacture, if they could get supplies of Cleveland ironstone, 
But this they cannot, as a rule, because the owners of nearly all 
the Cleveland mines are themselves pig iron producers, and it 
would hardly pay them to afford facilities for other firms entering 
into the competition with them for the sale of Cleveland pig iron, 
it would certainly bring down the price of this, and what little 
they would gain on the sale of the one would be lost on the pig iron. 
Of course, the hematite pig iron makers a on producing though 
they can realise no profit, as they would be greater losers if they 
stopped furnaces altogether. The Normanby Ironworks Company, 
Limited, Middlesbrough, which has had three furnaces in opera- 
tion, all producing hematite iron, have changed one tw ordinary 
Cleveland, but they are owners of Cleveland ironstone mines, 
The stock of hematite pig iron held in Messrs, Connal and Co.’s 
warrant stores is 51,602 tons, a decrease of 2178 tons this month. 

The blast furnacemen of Cleveland are becoming rather impatient 
that the three shift day is not yet adopted, but the cause of the 
delay does not rest with the a it is among their own 
members, there being a considerable number of men averse to it, 
as it will reduce their earnings where they are paid according to 
the tonnage produced, 

The finished iron and steel works are generally well employed, 
and it is remarkable to find so much activity in the steel plate 
trade when there are so many of the ship idle, Bat though 
this is the case, there have recently,been given out numerous orders 
for new steamers, and the builders have been ordering the plates 
they will require. Among the orders given out are :—To Messrs. 
William Doxford and Sons, Limited, Pallion, Sunderland, two 
steamers of their turret deck type, 300ft. and 335ft. long - 
tively ; Tyne Iron Shipbuilding Company, steel steamer of 
tons gross for the Stag Line ; Ropner and Sons, Stockton, steamer 
of 1950 tons gross for their own line; Palmer's Shipbuilding 
and Iron Co., steel steamer of 4280 tons gross for Messrs. R. 
Alexander and Co.; C. S. Swan and Hunter, Limited, Wallsend- 
on-Tyne, steel steamer of 3360 tons ; William Gray and Co., 
West Hartlepool, steel steamer ft. long, for Messrs. Sive- 
wright, Bacon, and Co., of that port ; Sunderland Shipbuilding 
Co., steamer 400ft. long for Mr. W. Lund’s Australian Line ; 
Craig, Taylor, and Co., Thornaby-on-Tees, steel steamer of 4360 
tons gross. So numerous are the orders booked, and so favourable 
the prospects for next year, that the steel plate makers of this dis- 
trict have formed a ‘‘ring” for the regulation of prices, and 
have fixed upon £5 10s., less 24 per cent. at works, as their official 
figure for steel ship plates, but consumers are not yet prepared to 
give that. The ‘‘ring” does not include the makers of iron 
plates, but there are now scarcely any of these left. The quota- 
tion for iron ship plates is £5 5s., less 24 per cent. f.0.t. Steel 
ship angles are at £5 5s.; and iron ship angles £5 2s, 6d.; while 
common iron bars are at £5 5s., all less r cent. f.o.t. Heavy 
steel rails are at £4 103. net at works, and business is active. 

The Parsons Turbinia Company has acquired thirteen acres of 
land at Wallsend-on-Tyne, and the copper works of Messrs. 
Mason and Barry, as well as a further area of ten acres on which to 
erect buildings and plant for the construction of vessels of the 
Turbinia t the invention of Mr. C. A. Parsons. 

The eighth annual report of the directors of Messrs, Dorman, 
Long, and Co., Limited, Britannia and West Marsh Iron and Steel 
Works, Middlesbrough, states that the profit for the year 
they will pay to the 
ordinary shareholders a dividend of 6 per cent. They wrote off 
£10,000 for depreciation, and carry forward a balance of £15,478, 
which is sufficient to pay another 2 or 3 percent. Their girder 
business has increased so rapidly in London, that they have bought 
we the freehold yard which they held on lease, and have 
leased another plot of ground. They have also extended their 
engineering department at Middlesbrough. Their works in all 
branches have been fully employed during the year, and are likely 
to remain so, 

Mr. Walter Hudson, of Darlington, the president of the 
Associated Society of Railway Servants, is a candidate for the 
general secretaryship of the Society, as is also Mr, William Keel, 
of Middlesbrough. 

The members of the Incorporated Association of Municipal and 
County Engineers—Northern Division—held a conference at 
Sunderland on Saturday, and visited the works of the Wear Im- 


provement Commissioners, including the new Roker Pier. They 
also inspected the Borough Electric Lighting Works. 
The Sunderland Exhibition of ineering, Shipbuilding, 


Mining, and Electricity was opened on Monday by the Marquis 
of Londonderry, and has since been ly attended. ‘Ihe 
exhibition covers over two acres of land. e main building is 
180ft. by 120ft., and there are several smaller buildings. ‘Che 
whole of the buildings are lighted by electricity by the Sunder- 
land Forge and Engineering Company. 

While the steam coal trade is becoming quieter, on account of 
the slackening of the shipping demand, there is greater activity in 
the gas coal industry, and the prices of the latter are tending up- 
wards, as they are also for manufacturing coal, the contracts for 
the latter for next year’s delivery being made at 3d. to 6d. per 
ton more than has ruled for coal for the current quarter's con- 
sumption. Best Northumberland steam coal is 8s, 3d. per ton, 
f.o.b, The Northumberland miners have determined to ask for a 
further advance ; they received 2} per cent. a short time ago, 
Coke is firm at 13s, 6d. per ton, delivered at Teesside furnaces, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE state of business in the iron and allied trades in Scotland is 
not nearly so satisfactory as could be desired. There can be no 
doubt that itis at length suffering severely from the effects of 





the dispute in the engineering trade, and it is hoped by all con- 
cerned that this matter may soon be amicably arranged. ? 
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The pig iron warrant market has been depressed, and prices 
have again reached a lower level. Consumers find that their 
wants are easily met, and there is comparatively little s tive 


business being done. Scotch warrants have been done from 
453. 5$d. to 453, 24d. cash, and 453, 7 to 45s. 5d. one month, 
There was no inquiry whatever for Cleveland warrants at the 


beginning of the week, but subsequently a small business was 
done from 41s. 2d. to 4is. 14d. cash, and at 41s, 4d. one month. 
Camberland warrants sold very slowly at 48s. 34d. to 48s. 1d. cash, 
and 48s, 3d. one month. For several weeks there had been 
nothing whatever doing in Middlesbrough hematite, but this week 
a limited quantity changed hands at 48s, 114d. and 49s. for delivery 
in one month. 

The main element of stability in the market at present seems to 
arise out of the continued heavy decrease in stocks in the North of 
England. The reduction of stock in the Glasgow warrant stores in 
the week was only about 300 tons, but the total quantity re- 
maining on hand is comparatively small. 

Since last report four furnaces have been put out of blast at the 
Clyde Ironworks, temporarily it is understood, in order that some 
necessary repairs may be done. There are now 75 furnaces blowing 
in Scotland, compared with 77 at this time last year, and of these 
35 are prodacing ordinary, 36 hematite, and 6 basic iron. 

There is not much change in the prices of makers’ iron, but 
the tendency as regards G M B. is somewhat lower. Govan and 
Monkland, f.o.b, at Glasgow, Nos. 1, are qnoted, 46s, 3d.; 
Nos. 3, 45s. 73d.; Wishaw and Carnbroe, Nos. 1, 46s. 6d.; 
Nos. 3, 45s. 1044.; Clyde, No. 1, 503, 34.; No. 3, 47s. 3d.; 
Gartsherrie, Sammerlee, and Calder, No. 1, 5ls.; No. 3, 47s. 6d.; 
Coltness, No. 1, 523.; No. 3, 483; Glengarnock at Ardrossan, 
No. 1, 50s. 6d.; No. 3, 45s. 6d.; Eglinton, at Ardrossan or Troon, 
No, 1, 47s. 6d.; No. 3, 46s.; Dalmellington at Ayr, No. 1,47s 6d ; 
No. 3, 46s.; Shotts. at Laith, No. 1, 523. 6d.; No. 3, 503.; Carron 
at Grangemouth, No. 1, 5ls. 6d.; No. 3, 48s. 

The demand for Scotch hematite iron is at present comparatively 
slow, and there is considerably less of it being produced than was 
the case a few weeks ago. The price is, however, nominally un- 
yo ts merchants quoting 52s. per ton for delivery at the steel 
works, 

The Scotch pig iron shipments are slightly better this week. 
The manufactured iron trade is, if anything, rather quieter. 
Makers have fewer inquiries connected with the home trade, and 
it would not be surprising were business to settle down a little 
between row and the end of the year. Much will depend upon 
the issue of the conferences regarding the engineers’ dispute. 
Merchants report that the inquiry for steel is very sensibly 
diminishing, and holders who have been anxious to realize are 
reported to have done so within the last few days at somewhat 
lower prices. 

The coal market is in some respects in a better position than of 
late. There has been a very decided upward movement in freights 
to the Mediterranean, and although this is no doubt partly due to 
a scarcity of handy tonnage, it has not been without a favourable 
effect on the coal market. Some exporters indeed state that stocks 
are abnormally heavy at Alexandria and elsewhere on the 
Mediterranean, but‘notwithstanding this there is a decidedly more 
hopeful feeling in the trade. The coal shipments from Scottish 
ports show a good increase, amounting for the past week to 
180,300 tons, compared with 170,041 in the preceding week 
and 129,020 in the corresponding week of last year. The improve- 
ment is well distributed over the ports boh east and west. 
Household coals for home use are quieter owing to mild weather ; 
the output of most kinds cf coals is large and steady, yet prices 
are upon a fair level. Main coal is quoted f.o.b. at Glasgow 7s.; 
splint, 7s. 6d.; ell, 7s. to 7s, 9d.; steam, 8s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 

THE manager of an important group of collieries remarked to 
me this week that the steam coal trade was passing through a 
trying time, and he was afraid that the cause must be attributed 
in a large measure to the injadicious action of colliers, in suggest- 
ing a ‘‘ stop week ” as a cure for the occasional slackness of busi- 
ness. ‘‘ Poor fellows,” he added, ‘‘ they have seen now the result 
of stop weeks.” Of late, work has been very uncertain in many of 
the steam collieries. Merthyr Vale, which asa rule is carried on 
with a good deal of regularity, has been very stagnant, so too 
Plymouth collieries, which have able and vigilant representatives 
at Cardiff. 1 might go on specifying a long list, but these are 
illustrations, 

Anotber factor, too, in the dull times, in addition to the action 
of the men in driving away tonnage, is the fact that at this 
juncture generally e is rather quiet, on account of contracts 
running out, and new ones being entered upon. Very probably a 
little more briskness will be experienced shortly, as a number of 
Cardiff steamers engaged in the South American trade are 
expected on their homeway journey. 

A few substantial cargoes were dispatched from Cardiff at the 
close of the week, and this gave a little animation; 4800 tons 
were dispatched to Rio, 7000 tons to Port Said, 5400 tons to 
Colombo, and 4000 tons to La Palmas, Mid-week’there were also 
a few substantial consignments, such as 5700 tons to Monte Video, 
and 4150 tons to Brindisi ; but the majority ranges comparatively 
low. One consignment left Newport, Mon., on the 23rd, 4700 tons, 
for Brindisi. 

I am enabled to put on record one contract entered into with the 
Khedive of 20,000 tons, obtained by Milburn and Co. The price 
is stated to be 16s, 7d., c.i.f. 

At the docks, Cardiff, on Saturday last, it was stated that ton- 
nage had come in again very slowly, and business accordingly in 
steam coal was restricted. Inquiries both for prompt and future 
deliveries were quite up to expectation, but the drawback was 
the absence of steamers, and it was noticeable that, notwith- 
standing the phenomenal rates running to all ports in the Medi- 
terranean, tonnage was ‘‘ snapped up” eagerly whenever possible, 
Some idea of these freights is worth giving. A boat was taken on 
Saturday for Leghorn at 10s. 3d., three were fixed for Genca at 
93. 9d., and one small steamer for the same at 10s, These rates 
are stated to be the highest recorded for years, and are about 





8s, 61. to 93. 61.; small, 7s. 9d. to 93, 61.; No. 2 Rhondda, 8s, 9d, 
to 9s.; through, 7s. 3d. to 7s, 9d.; small, 53, 34, to 53, 93.; cash 
thirty days. 

Patent fael is somewhat depressed in the Cardiff and Swansea 
districts. Swansea shipments last week were under 6000 tons. 
Prices remain, Coke is in good demand at list prices, and in pit- 
wood sales have been effected up to 17s., arrivals having been 
scant, 

The iron and steel trades remain tolerably buoyant, and I hear 
that very large consignments of ore are coming in, leading to 
the impression that ironmasters are expecting a continuance of 
activity. 

The Dowiais ‘* Big Mill” has been working throughout the week 
without the slightest hitch, and the quality of tin bars turned out 
is reported as uniformly good. Ia proof of the pressure at 
Dowlais, half a turn of overtime was worked last week each night 
in all the mechanical departments, and full time in all the mills 
and forges, 

The Cyfarthfa Works are busy on rails and bars. Inthe Swansea 
district the steel works throughout the valley are active, At 
Briton Ferry the make of hematite pig iron last week was larger 
than in any of the preceding weeks of the quarter, and the output 
of steel bars at the Briton Ferry, and also at the Albion, was above 
the average. 

Several of the tin-plate works in this neighbourhood are idle, 
but in the Llanelly district I am glad to record a settlement of the 
strike. A settlement was brought about last week, and now the 
three works are going on briskly. Tae imports of pig iron into 
Swansea last week amounted to 2363 tons, iron ore 2940 tons, and 
98 tons of steel blooms from Sweden. 

The tin-plate trade with America is reported as brightening, 
though last week the total shipments were only 26,260 boxes, while 
the quantity from the works totalled 40,207 boxes. 

On ’Change, Swansea, mid-week, it was reported that pig iron 
had been straggling throughout the week, leaving cff slightly 
weaker than at my last report. Consumers are said to have com- 
pleted requirements for the year, and would wait to see what 
would turn up. One idea was, that if certain trades succeeded in 
getting shorter hours, other trades might follow, so it would be 
wiser to wait developments. 

Latest quotatiors are as fo'lows:—Glasgow pig, 483. 4d.; 
Middlesbrough No. 3, 41s. 10d.; hematite, 483. 91.; Welsh bars, 
£5 103. to £5 12s. 64.; sheet iron, £6 fe. to £6 7s. 61.; steel, 


£6 5s. to £6 73; steel rails, heavy, £4 7s. 6d. to £4 10s.; light, 
£5 7s. 61. to £5 103; Bessemer steel bars, £4 23,; Siemens, 
£4 23. 6d. Tin-plates, Bsssemer cokes, 9s. 741. to 92. 91.; 


Siemens, 93. 9d. to 93. 104d.; ternes per double box, 28 by 20, 
17s. 34., 17s. 9d.. 183. to 2ls.; best charcoal, 10+, 6d. to 125. 64. 
Block tin, £62 17s. 6d. to £63 33. 9d. 

Sir John Jones Jenkins, Swansea, is s‘ated to have said that his 
company—the Rhondda and Swansea Bay Railway, of which he is 
chairman—and the Taff are making arrangements for a through 
route vid Treherbert between Swansea, Cardiff, and Newport. 

As intimated lately, the preparations for next session in t 4 
form of railway Bills are weighty ones. As stated by a Cardiff 
authority, if the whole cf the Welsh schemes which are fore- 
shadowed are proceeded with, the Committee before whom they 
will be brought will have a busy time, and the chief members of the 
Parliamentary Bar reap another golden harvest. 
At present I only notice them in brief, as modifications are not 
improbable. The cn'y dock for which powers are sought is the 
Windsor. 

Barry Railway Company is to make another attempt to obtain 
powers for constructing an independent line between Cogan 
and Cardiff. Another important scheme is a continuation of 
the Barry directors’ ¢fforts to reach the Monmouthshire coalfield, 
from which now the shipments are taken by Cardiff and Newport, 
Under powers obtained in 1896 they are now constructing a line 
between St. Fsgan’s and Penrhos Junction, which will put them 
in connection with the Rhymney at that point. They will now 
seek powers to make ashort line which will connect the Brecon 
and Merthyr line with the Rhymney. If gained, this will enable 
them to touch the coal of the Rhymney Valley, particularly from 
the Powell Daffryn colliery, and the Rhymney Iron Company’s 
colliery at Bargoed. I note that the Brecon Railway Company is 
aiming at the same thing. 

The Cardiff railway projects are the abandonment of the line to 
Pontypridd, and instead to make a line from the eastern end of the 
Roath Dock, running powers with Great Western Railway from 
Roath, and independent lines from Pontypridd to Aberdare and 
Mertbyr Tydvil. The janction with the Taff Vale at Treforest, 
which was part of the original Bill, is to be retained. The Cardiff 


Railways—Bute—propose also to closs the G!amorgan and Aber- 
dare canals, and abandon except from Melin Griffith to Cardiff ; 
but to retain all the water rights and certain other powers of the 


companies, though provision is made for their dissolution, Running 
wers are sought on the Taff Vale, Rhymney, Great Western, 
orth Western, and Barry. An increase in the number of Cardiff 
railway directors is also sought, as well as power to divide the 
stock into preferential and deferred. 

A leading feature also is sidings to the Albion, Dowlais-Cardiff, 
Penrhiwciber, Nixons, ard Harris’s Navigation Collieries. 

I shall notice these and their important connection later on." 

I expect daily to hear of the settlement of the Abernant strike. 
Prospects are favourable. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In the iron-producirg districts here the position shows no 
appreciable charge since former letters, The tone generally is 
firm ; here and there orders are reported to have been coming in 
more frecly; as a rule, however, the business done is rather 
moderate, ard the condition of prices has not improved, 

The Silesian iron trade has been active in most departments, 
=— work coming to hand pretty regularly; quotations remain 
stiff, 

Employment and demand in the varicus branches of the 
Rhenish- Westphalian iron industry have been comparatively satis- 
factory during the week now past, there being generally a slight 





rage the quotations which ruled for a time during the depressi 
in , 

This week foggy weather has settled down on the Bristol 
Channel, and this has not improved conditions. The latest report, 
Exchange, Cardiff, was that the demand for all kinds of coal was 
indifferent, and prices for prompt shipment difficult to maintain. 
Closing prices were as follows :—Best steam coal, 10s, 6d. to 10s. 9d.; 
seconds, 93, 3d. to 94, 94.; dry, 93. to 9s, 9d.; special small, 63. to 
63. 3d.; best ordinary, 5s. to 5s. 3d.; seconds, 4s, 9d.; inferior, 
including drys, 4s, to 4s. 3d.; best Monmonthshire coal, 9s, to 
93. 3d.; seconds, 8s, 74d. to 8s. 94,; best house coal, 10s. 9d. to 
1ls.; seconds, 93. 9d. to 10s ; No, 3 Rhondda, 10s. 6d. to 10s. 9d.; 
brush, 93. to 9s. 3d.; small, 7s. 6d. to 86.; No. 2 Rhondda, 8s, 3d. 
to 8s. 6d.; through, 6s, 9d. to 7s.; small, 4s, 6d. 

Swansea coal trade last week was tolerably good, and some of 
the collieries showed an increased output. This was the case at 
Birchgrove. The Foxhole collieries too are very busy. With the 
exception of the old Birchgrove, most of the collieries have a fair 
measure of activity, and winter business is opening well, though 
generally, over the whole district the mildness of the season has 
told adversely on house coals, 

Swansea coal prices are firm, and in some cases show an improve- 
ment, The following are the latest quotations:—Anthracite: Best 

ig iron, 11s, to 11s. 6d.; second quality, 10s, to 10s, 6d.; ordinary 
large, according to quality and selection, 93. to 10s.; small rubbly 
calm, 4s, 3d. to 4s. 6d. Steam coals: Best, 9s, 6d. to 10s. 6d.; 


seconds, 8s, 6d. to 9s, 3d,; bunkers, 7s, to 7s. 6d.; small, 5s. to 


dency towards improvement perceptible in the local trade. 

Oa foreign account only a moderate business is being put througb. 
Regarding the different sorts of iron, there has been no charge 
reported since previcus weeks ; pig ironis in pretty strong request 
and so is malleable iron; prices show a fair stiffnees. German 


Bessemer is quoted M. 62 to 64 iP t, at works; foundry pig, No. 1, 
M. 67 p.t.; No. 3, M. 60 p.t. Forge pig, free Siegen, M. 58 p.t.; 
iron for steel making, M. 60; basic, M. €0°50 p.t. In billetsa 


healthy sort of business is generally done ; raw bars in basic are 
quoted M. 84 p.t.; billets in basic, M. 94°50 p.t. Blooms were a 
trifle weak just now, quotations for Rhenish-Westphalian sorts 
having slowly decreased on M. 86 and even 85 p.t.; Siegerland 
sorts, however, are firmly maintained on M. 90 to 91 p.t., thanks 
to the Siegerland Union of Paddling Furnaces. In spite of the 
low prices for blooms, which in many cases scarcely cover the 
costs of production, the amount of orders booked is much smaller 
than might be desired. Prices for light section rails have, accord- 
ing to the Rhenish-Westphalian Gazette, been moving downwards 
during the past few weeks, and are at — a at M. 100 

.t. and below. This decrease may partly be accounted for by the 
Fact that American light section rails were to be bought in Antwerp 
at much cheaper rates than the Rhenish-Westphalian works could 
afford to take. The activity of the girder mills is fairly satis- 
factory, considering the time of the year; M. 105 is the basis 
quotation, which is likely to be well maintained throughout the 
winter. Bars remain neglected, buyers showing but little con- 





—= 


has, however, been done in the maiter yet, The 

of the Pig Iron Convention, which pa! to agree toe toe eatitg 
export unless all the iron and steel producers have joined oa 
syndicate, will most likely induce the different parties to on 
an agreement before long, and this would be decidedly beneficial 
the bar trade, and also to other branches of the iron indy to 
the underquoting of the different works prevents a sound th 
There is much life stirring in the railway and engineering lin 
employment is likely to remain brisk for some time ahead. Se and 
orders for all sorts of railway requirements, such as tires 
plates, rails, steel eprings, &2,, will be given out within the cours, 
of the present month. According to a note contained inte 
Rhenish-Westphalian Gazette, the endeavours to form a Wit’ 
Nail Convention appear to. have been pretty successful the 
difficulties which have hitherto prevented an agreement betw . 
the parties concerned having ons by one disappeared, and — 
are now but a few works that remain somewhat obstinate in be 
matter, A syndicate has long been looked upon as the cals 
means of a tri the conditions of this long-neglected branch f 
the iron industry, regulating the demand as well as the pelees, 
However, if the endeavours of the leading parties meet with 
steady resistance, one need not be astonished if they finally a 
to take an ioterest in the matter. The question is whether the 
raw and malleable iron conventions will put up with these pong 
tinual rebuffs. One means to punish, as it were, the refractory 
mills would be the refusal of the bounty on exports of wire nails, 
The granting of this bounty is one of the principal conditions for 
the forming of the Wire Nail Convention, and therefore of some 
importance, 

‘he business in ccal in Rheinland-Westphalia and Silesia, ag 
well as in the Saar district, is animated, and consumption in 
many inttanc:s exceeds the output. Prices are extremely firm 
The Governmeat colliery, Kiaigin Louise, bas raised the prices for 
coal and coke 25 Pf. p.t. 

To jadge from the accounts that aro given of the Austro. 
Hungarian iron industry, the position in some branches appea-s 
to be changirg from bad to worse. Merchant iron, for iostance 
is showing an increasing weakness, and some of the smaller bar 
mills have been compelled to reduce their output. The demand 
for girder: and structural iron has, of course, shown a falling «ff 
recently; but thare is quite a fair business done in the railway 
department, orders coming to hand pretty freely. Prices are the 
same as previously quoted. Ata general meeting of the Austrian 
Scythe and Sickle-makers it has been stated that in 1896-97 the 
business in scythes has been rather unfavourable, 

Ta Russia, which is the best place of sale for Austrian scythes, 
the markets in Irbit and Nischni-Novgorod have been but weakly 
attended ; large lots of scythes have remained unsold. In the 
Wolga and Don district, likewise, consumption has been very 
limited on account of unfavourable harvests, In the South 
Caucasus and in the districts about Moscow the business in ecythes 
bas, however, been pretty active. To Puland end to the Baltic 
provinces a moderately good trade was done ; Belgium and France 
have only bought small lots, while Italy consumed a fair quantity, 
The business in Austrian scythes, sickles, &c., to Bulgaria, bas, 
likewise, been a lively one, but, owing to a bad harvest, a 


considerable number of the ecythes and sickles that were 
imported have not been sold and fill the stores of the larger 
dealers, 


Demand on the Belgian iron market is lively and the works are 
well engaged ; so that, if prices were a little less inclined to give 
way where a contract of some weight is in question, the position of 
the Belgian iron industry might be considered comparatively good, 
Official quotations are ens foundry pig, No. 3 60.; 
common forge pig, 52f,. to 58f. p.t. Merchant iron, f.o.b, Antwerp, 
No, 2, 131:25f. to 133f.; No. 3. 136 25f. p.t.; the same Balgian 
stations ; No. 2, 132°50f. to 135f.: No. 3, 1387 50f. pt. Girders, 
f.c.b. Antwerp, are quoted 131:25f. to 133f. p.t.; the same free 
Belgian stations, 132°50f. to 135f. p.t. Iron plates for export, 
No, 2, 1408. to 142f.; Ne. 3, 150f. to 152°50f. pt, Steel plates for 
export cost 150f. to 152 50f. p.t.; steel rails, 105f. to 1108. p t. 

A strong tone f ery on the Belgian coal market, owing to a 
vigorous demand that comes in for all sorts of engine and house 
Sg The collieries of the Litge district have raised their prices 

f, p.t. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 17th, 


All commercial factors are stronger. 


Heavy exports continnue, 
Quarantined cities in the 


Jobbers are crowded with shipments. 
Southern States are now opened. Wheat exports last week 
5,590,000 bushels, against 3,325,000 same week a year ago. Cold 
weather has stimulated a demand for goods, Railroad earnings 
show a steady increase, The banks have a plethora of money. 
The proednction of pig iron has increased from 164 000 tons, July 
Ist, to 213,000 tons a week now, which is 4000 tons per week under 
the highest production ever reached, Despite this enormons pro- 
duction stocks are steadily declining. On Jane 1st stocks were 
1,€67,252 tons, on November Ist, 753,537 tons. There is a heavy 
consumption, and next year’s requirements will probably greatly 
increase. Prices are somewhat easier just now, but there is nothing 
to prevent a sudden advance under the appearance of a vigorous 
demand. Pig iron production appears to be increasing, and the 
highest limits have probably been passed this week. Billets are in 
heavy demand at one or two mills, At all others, the reports are 
that there are no inquiries. Prices are firm at mills, but users of 
billets are not disposed to buy at any price. They are waiting for 
the revival cf the winter and spring demand, which usually shows 
iteelf about Dacember. The bar mills and sheet mills throughout 
the United States are all doing fairly well, and by next month 
buyers will have their orders in for winter and spring delivery. 
Prices for bars and sheets are noticeably weaker than in October, 
when so much businers was placed, Orders for freight, paseenger, 
and brggege cars are now coming in, and if they continue to be 
ordered it will have a marked influence on the irontrade. The de- 
mand for boiler tubes is very active, and boiler plate is alsoin active 
request, Plate iron and steel requirements continue to drop in, 
the latest large order being for 5000 tons. Steel rail orders are 
coming along better, and prices are very firm, The iron and stet! 
buyers are not anxious to place orders at once, desiring to get a 
better view cf the probable winter requirements. General btti- 
ness is conservative in volume, but the general conditions point 
to an active winter. ,The experience of the past five years has 
made buyers and sellers more cautious. The banks have plenty 
of money, and failures are fewer in number. 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


OwING to the ecarcity of tonnage, steam coal is quiet ; prices 4 
little easier. House coal is in good demand, with prices very firm. 
Steel and iron works are well ee. No change in tin-plates. 

Coal: Best steam, 93.; seconds, 8s. 9d.; house coal, best 11s.; 
dock screenings, 5s. 9d. to 63; colliery small, 5s. to 5s. 3d.; 
smiths’ coal, 63. 6d. Patent fuel, 103. Pig iron: Scotch warrants, 
453, 1d.; hematite warrants, 47s. 10d. f.o.b, Cumberland ; Middlee- 
brough No. 8, 40s. 94. prompt ; Middlesbrough hematite, 483. 9d. 
Iron ore: Rubio, 14s. Ba. to 14s, 6d.; Tafna, 13s, 3d. to 18s, 9d. 
Steel: Rails, heavy sections, £4 53. to £4 7s. 6d.; light ditto, 
£5 5s. to £5 7s, 6d. f.0.b.; Bessemer steel tin-plate bars, £4 24.5 
Siemens steel tin-plate bars, £4 2s. 6d.; all delivered in the 
district, cash. Tia-plates: Bessemer steel, coke, 9s, 9d.; Siemens, 
coke finish, 10s, Pitwood: 16s, 9d. to 17s. London Exchange 
Telegram: Copper, £48 3s.; Straits tin, £62 15s, Freights 











fidence in the future ; although the forming of a Bar Convention is 





5s. 6d. 


House coals, No, 3 Rhondda, 10s. 6d. to 1ls,; through, 





generally considered as being sure to take place, nothing definite 


advancing and very firm. 
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THE PATENT JOURNAL, 
Condensed from “ She Sait Oficial Journal of 
Application for Letters Patent. 


have been ‘communicated’ the 
¥f ay ages —_* ting pers 


printed in italics. 
10th November, 1897. 


T. Fletcher, J. Neil, and Fletcher, 
98198 and. o., Ltd., Manchester. j 
96 139. ’ CENTRIFUGAL Macuines, A. M. Stuart, 
g 
lasgow: 
ino Macuine, R. Plumber, Paris. 

au. Gorman yixino CLamP, A. Matthews, Northum- 

nd. 


ber 
96,142. Free 
96,143. NoN-P 


dale. 
Hoek inou ‘ATOR, E. Fdtre, Brussels. 


96,145. Guripinc SPINDLE-DRIVING Banps, J. Boyd, 
Shottleston, N.B. 

96,146. MozZLE, 8. Osborne, London. 

96,147. MARTINI FIRE-ARMS, F. Greener, Birmingham. 
96,148. MouLD for Castine Bars, A. E. Heckford, Bir- 

ham. 

26, ae Conta, J. Greaves, Belfast. 

96,150. Pioven, F. Baumann, Berlin. 

96,151. Pioveu, F. Baumann, Berlin. 

96152. Doors for RatLway Carriages, J. Scotson, 


suk B Pwrevumatic Boot-tree, T. G. Stevens, Green- 


Ken 
seis ‘avroxaic Boor-rres, T. G. Stevens, Green- 


Ken 
apis Btowattan, W. J. Featherstone and T. Pratt, 


Licurers, J. Guest, Leeds. 
UNCTURABLE Pneumatic Tires, G. Ellis, 


wae Wixpow Sasu and Frame, B. Crowther, Bir- 
ham 

a LORE Tings, F. G. Heath and G. F. Baylis, 

sats. Ov Cunrivators, E. H. Nicholson and W. Mather, 
don, 

eaten Urn Taps, W. H. L. McCarthy, Walthamstow, 
x. 

se ie0. Securrna Covers to Wure. Rims, J. Adair, 
stol. 

26,161. Mupevarps, G. Townsend, London. 

96,162. Borries, A. Plath, London. 

96,168. Kwotrer MecuanisM, T. tg London. 


96,164. UNDERGARMENT for CuiLpREN, I. N. Fooks, 
London. 
26,165. Brakes, L. H. Flor , London. 


26,166. Matca Box, W. E. Postlethwaite, London. 

26,167. GARDEN-CULTIVATING APPLIANCE, G. W. Shailer, 
London. 

96,168. Pires, J. H. Sutton, London. 

26,169. Drivina Gear, E. Roche, London, 

96,170. Com YaRN Mat Manvuracrurg, R. E. Evenden, 
London. 

26,171. Braxe Set, A. W. Gamage, London. 

26.172. Preranina Oxatic Acip, M. Goldschmidt, 


Lon don 

26,173. Biscurr for Doas, J. W. Hill, St. Leonards-on- 
Sea. 

26,174. Nirro - GLyceRINE Exprosives, C. E. Bichel, 


London. 

26,175. Steam Ewnornes, U. A. Chauveau and L. 
Guichard, Westminster. 

26,176. Hatoogss Compounps, J. C. Mewburn. — 
(Chemische Fabrik von Heyden Gesellachast mit be- 
schrinkter Haftung, Germany.) 

26,177. Locks, J. B. Chancellor and 8. W. Lewis, 
London. 

26,178. Sweertne Macuines, C. Walkden, London. 

26,179. Seur-rasTENING Drees Hoox, E. Ramasso, 
London, 

26,180. ORNAMENTATION of Writino Casxs, C. Chivers, 
London, 

26,181. Ganpen ImpLement, G. D. Howard.—(G. W. 
McComas, United States ) 

26, a Pens, J. W. Milligan and J. Clement, Birming- 


26,183. Suoss, H. B. Randall and B. Sugarman, 
London. 


26,184. CLEANING Com, D. A. A. Frister, London. 

26,185. Cyete Support, W. H. Sykes, London. 

26,185. Bortne Toos, "A. Ullrich, London. 

26,187. Incanpescent Lamp FiLaments, A. F. Woodley, 
London. 

26,188. Governors, H. Straus and F. W. Reynolds, 
Liverpool. 

26,189. Hor-wateRr Borries, E. Waldner, Liverpool. 

26.190. Spectacies, J. Gorst and T. Glazebrook, 
Manches ‘er. 

26,191. Deoporistne Farry Susstances, C. Culmann, 


26,192. Firixe Mecuanism for Guns, J. C. Thompson, 
ndon. 
26,193. Secuntnc Pepat Axves to Cranks, G. P. Main, 
London. 
26,194. Propuctne Lint Sunstiture, F. L. Reeckner, 
ndon. 
26,195, SPooL-BRAKING Device, R. Clad and E Schrabel, 


ndon. 
196. TREATMENT of Ores, La Compagnie de Métal- 

lurgie Générale (Société Anonyme), London. 

26,197. Puorograrpnic Rotter Buixnp Suvirers, B. 
W. Horton, London. 

26,198 SHow Case, J. 8. Pickford and The National 
Bakery Company, Ltd., London. 

26,199. Ilow1TING Device, H. H. Lake.—-(C. P. J. 
Cle ment and H. von Krohn, Belgium.) 

26,200. INcanpescentT Gas Burners, R. T. and J. G. 
Glover, London. 

26,201. Cy oLe Wines, H. 8. Purkis, [lford, Essex. 

26, 202. INCANDESCENT MANTLES, A. Martini, London. 

26, ,203. Lamps, H. A. Fleuss and H. Heaton, jun., 
London. 

eon Manovracture of Matcu - soxes, T. Bishop, 


26,205. Tubes, W. Wilkinson, London. 
26, 206. Gun Sicuts, A. Weston, London. 
26, "207. Composition for Printers’ Rouuers, T. Greaves, 


ndon 
26.208. PuotocRaPHic Printinc Frames, C. A. Mc- 
Evoy, London. 
26,209. Params for Wixpow Sasnes, W. 8. Craster, 


Lon 
26,210. a, W. J. Garnham, London. 
26, 211. Inkwe.zs, M. Wright,” London. 
26,2 12. Scissors, A. may a London. 
26,213. Rarmtway Carrs, A. Tuck, London. 
26, 214. Sash Fasteners, J. B. Meeson, London. 
26, 215. Cycies, A. R. Winile, London. 
26, ,216. Music Stanp, G. Head, London. 
26, — eames for Apvertisinc, J. Warrick, 


26 


26 218. ‘Gane Micnanism for VeLocipepes, I. Rees, 
London. 

* 219. WHEEL Trres, A. O. Thomas, Lo’ 
6,220. Cycte Seat Priiar, The - Aenea Cycle Co., 
ee, and J. Brennand, London. 


11th November, 1897. 
oe Se emer Diz, W. B. Lake and E. F 


26,222. gem tte, H. 8. Stewart, London. 

26, 228. Pencit SHARPENER, J. Boylan, Bradford. 

26, 224. Lapies’ Hat st M. Simpson, Elgin. 

26, en Cycie Brake, R. F. Drury.—(G. M. Doncaster, 


y-) 
= “Ciianmee Sreet Wire, T. P. O. Yale, Stockton- 
26,227. Rorary a toe E. Bryan, London. 
26, 228. Bicy A. E. Schurr, Sidcup. 
26,229. Crete B Brake, F. F. Yeatman and W. Donovan, 


26,280. Dritima Macuine, E. Atkinson, Accrington. 





26,231. AvromaTic Joint Arr Tue, H. and G. Gardner, 
London. 

26,232. Hany Winpavuarp for Cycies, E. O. Brown, 
Bournemouth. 

26.238. SyrpHon FLusuina O1stern, W. Deeley, 
Birmingham. 

26.284. ATTACHING ORNAMENTS to Pictures, G. F. Hall, 
Birmingham. 

26 235. Sasu Bar for Sxy.icnts, J. H. Deam, Wolver- 

ampton, 

26,286. InvaLip’s Cuain, W. Whitehead, Manchester. 

26.287. Cycie Brake, R. Youvger, Newcastle-on-Tyne. 

26,238. Looms for Wravixe, R. Whitehead and J. 
Muskett, Manchester. 

26,239. Sasn Fasrenzr, T. M. Turner and T. Hurley, 
Leicester. 

26,240. Wurz. Tires, A. Dugdale, Manchester. 

26,241. Winpow Buinps, T. M. Grant, Glasgow. 

26,242. Sxcurinc Cycie Spinpies, J. W. Nesham, 
Stockton-on-Tees. 

— Fioor for Cement Kins, L. Tebbutt, Cem- 


26,944. Lrautixa Sareiy Lamps, T. Ingham and H. 
Davis, Derby. 

26,245. Cvote Grar Case, W. Sykes, Horbury. 

26,246. Cuanoina Piates in Cameras, W. A. Vérel, 
jun., and W. Eyre, Glasgow. 

26,247. Propvotnc Lustrous Errects, W. G. Heys.— 
(H. David, France.) 

26,248. SmMaLt-arMs, R. W. Howe and G. H. Smith, 


London. 

26,249. Rack Puuusgy, E. A. Allen and G. E. Carter, 
Birmingham. 

26,250. Ozone Preparations, J. H. G. Winckler.—(G. 
£ Spranger, Germany.) 

26,251. Stop Cock for Liquips, F. Makin, Ashton- 
under- Lyne. 

26,252. Driving Mecuanism for Cycias, A. Bodeker, 
London. 

26,253. Openina Boxes, F. H. Weight and H. O. E. 
Wood, Birmingham. 

26,254. Hincep Box Liv W. Lowe, Birmingham. 

26,255. Crank Drivine Ms uanism, W. J. 8. Strange, 
Coventry. 

26,256. Envecopg, A. T. Wilmot, London. 

26,257. Puorocrarpmic Apparatus, N. Browne.— 
(Fabrik Photographischer Apparate auf Actien 
Vormals R. Huttig and Sohn, Germany.) 

26,258. Water-cLoset, C. Greenhalgh, Manchester. 

26,259. Preparine Tonacco, F. J. Kidgell, Norwich. 

26.260. Foorrest for Cycies, W. 8. Howell, Birming- 


ham. 
26,261. Tarcets, R. Bostock and F. A. Cheetham, 
alifax. 

26.262. EARTHENWARE Pipe Joint, J. J. Green and C. 
L. Stiff, Halifax. 

26,268. Cycte Braxes, J. Wakefield, Nottingham. 

26,264. Arracnino Tires to WuHeEeE.s, J. Rogers, 
Birmingham. 

26,265. Pin~w Winpinc Macuiyes, A. W. Metcalfe, 
Belfast. 


26,266. Pranorortes, J. Owles, London. 
26,267. Tire Covers, W. A. Griffiths, Birmingham. 
26.268. Paint, W. N. Hird, Keighley. 
26,269. Propuctna AcrtyLeng, G. E. Arkell, J. W. 
Bailey, and J. — Keighley. 
26 270. Suprortine Piants, G. H. Brierley, Torquay. 
26,271. Kerries, J. R. Syvret and C. O. Hales, St. 
Brelades, Jersey. 
26,272. Trine Vatves, T. Law, Wolverhampton. 
26,278. Steam Generators, D. Macdonald, Glasgow. 
26,274. Tramcar Devices, J. Reinsch and J. Habenicht, 
Glasgow. 
26,275. Lock1xo Bott, H. Daelmans, Portland. 
26,276. Drivine Gear for VeLocrrepes, B. F. Sparr, 
London. 
26,277. CigantxG Wire Rops, F. Hill, London. 
26.278. Roortne Ties, F. Latham, London. 
26,279. Formino Loop Ciorn, T. Hyde ond M. Hodg- 
son, Burnley. 
26 280. Sumen. Support, E. Taylor, Birmingham. 
26,281. Printina Desions, A. J. Boult.—(P. Pe 
Gasse, France.) 
26,282. Door Locks, W. B. Bust, London. 
26,288. Name Piates, F. W. Willett, London. 
—_ Jot for TcBuLAR CycLe Frames, J. V. Pugh, 
onaon. 
26,285. SuHors, A. C. Zapato, London. 
26,286. CrrcuLatinc Water, H. Schofield and O. P. 
Macfarlane, London. 
26,287. Makino Pane s, J. N. Mitchell and W. Morrisop, 
lasgow. 
26,288. Wares, J. Patterson, Glasgow. 
26,289. Cowrs and VentTiLators, T. Drummond, 
Glasgow. 
26,290. Iron, R. and J. Miller, Glasgow. 
26 291. Bauys, R. Rigg, Glasgow. 
26,292. Tza Essences, R. R. Bell and A. C. Butler, 
Glasgow. 
26,298. Tor.er Mirrors, H. and C. E. Brassington, 
London. 
26,294. ApveRtisinc TaB.ets, F. Blenkins, London. 
26 295. Foo Sienatirnc on Rattways, J. Smith, 
London. 
26 296. Hotpers for Exvectric Lamps, A. Campbell, 


ndon. 

26,297. —_ A. I. Wilson, London. 

26,298. Tires, W. Wood, London. 

26,299. S:curine Hats, E. Johnson, London. 

26,800. VesseLs, J. Wecer, London. 

26,301. Burners, W. R. Comings, London. 

26,302. Umprecias, J. J. E. Pauncefort and D. Alex- 
ander, London. 

25,303. Transport of Essences, &c, E. J. Boake, 

ndon. 

26 304. Wixpows, A. Ansell, Londen. 

26,305. Avuromatic Grain Propuctioy, J. Sleeman, 
London. 

26,306. Swrrcumye Gear, The British Thomsen - 
Houston Company, Ltd, and H. . Hol 
London. 

26,307. Ionrtinc Device, W. Rafel and C. G. Knoerzer, 
London. 

26,308. Crostne Jars, Betts and Co., Ltd., and W. 
Nimmy, London. 

26,309. Pomps, A. Hahn, London. 

26,810. Boxss, B. J. Diplock, London. 

26,811. Faprics for INCANDESCENCE MANTLES, J. Janz, 
London. 

26,812. Cuests, L. Gillrath, London. 

26,313. Fries, F. B. Moore, London. 

26,314. Pressep Desiens, W. P. Thompson.—( Weisse 
and Co., Germany.) 

26, re Removine SEEp from Raisins, J. G. Gibson, 


26,816. “a G. Westinghouse, London. 

26.317. HypRaviic PumPIna Apparatus, G. Westing- 
house, London. 

26,318. Actuatinc Sarety Gear, J. C. Etchells, 
Manchester. 

26,319. Tires, P. E. Dowson, Manchester. 

26, $20. Poucues, C. Parker, Manchester. 

26,321. Kwire CLEaner, G. H. Hill and H. J. Hobson, 
Birmingham. 

26,322. Packxine Cases, T. K. and L. [llman, London. 

26, 828. Batt Bearinos, C. H. Potts and J. Forster, 

26 824. Bunsen Burners, A. J. Boult.—(@. Barthel, 
Germany.) 

—, ee Gas, A. J. Boult.—(F. Alexandre, 

26,826. Cyranrpgs, D. Lance and R. L. E. de Bourgade, 
London. 

26,327. Rartway Permanent Way, M. Lewis, London. 

26,828. Fins-ars, F, Sawyer, London. 

26,329. Buiorrinc Apparatus, B. J. B. Mills.—(2. 
Moulard and J. Guny, France.) 

26, = S Discuarce of AsHes, G. H. Robinson, 

mn 

26 881. Parventixe Borris REFi.uine, F. X. Clouet, 

26,332. Execrric CaBLe Jomntinc, H. E. Menier, 
London. 





26,333. Mxssace Transmission, J. A. L. Dearlove, 
London 


26,334. "Oousromeon, H. H. Lake. —(0. Leprouz, 
France ) 

26 835. Brackets, C. Erber, London. 

26 886. Automatic Gas Lamp Icnitiow, F. Deimel, 
London. 

26,337. Ranox-¥inpeR, 8. Bouverie. London. 

26,388. SrmoLTaNzousLy Lockixa Doors, E. Wright, 


ondon. 
26 889. Picrure Corp Hotpers, G. W. Wheeler, 
London. 
26,340. Suppiyino Bezr, C. H. A. Hormann, London. 
26, po PuctrocrarH Macuings, W. J. H. Jones, 
ndon. 
26,842 Newspapers, H. Thomson, London. 
26,848. Fitaments, H. 8. Maxim, London. 


12th November, 1897. 


26 844. Protectine Tires, H. M. Regers, London. 

26 845. Tings, F. D. C. Strettell, Bristol. 

26 — CaRRgiaGE Doors, H. VD. Brandreth, 

ndon. 

26 347. Turpine, W. Gallimore, sen., Leek, Staffs. 

26 848. Tires, J. Pollock, London. 

26,849. Brusu, F. W. 

26,850. Door, F. Griffiths, London. 

26,851. PREVENTING ACCIDENTS > | eae Borryes, 
J. ge, Barcombe, 4 


gham. 


26 955. Or Lamps, 8. Wyres, Norfolk. 

26,356. ern J. Webster and T, Leatherbarrow 
Live: 

26 357. ees Brake, H. E. Defty, London. 

26,858. WEATHER SuieLp for Cycxes, J. F. Hawkins, 


ington Spa. 

26,359. Borries, C. E. Beavis, Bristol. 

26 360. ApyosTaBLe CycLE HanpLe-BaR, W. J. Fergus, 
Glasgow. 

26,861. a. Surrts, A. Robertson and P. Galloway, 
Carron, 8 tirlingshire. 

26.862. Cyciz Footrest, J. Johnson, aa ane geome 

26,363. Przumatic Tires, C. W. H. Rowland and 
Brownhill, Birmingham. 

26,864. CycLE Brake, J. 8. Edge and J. Hall-Wright, 
Birmingham. 


‘4 
26,365. Ecowomiser Apparatus, J. and C. W. Hen- 


wood, Sheffield. 

26 366. Picture Hook, E. A. Allen and G. E. Carter, 
Birming 

26 867. ELEcrric ILLuMrination, H. Cooney, Liverpool. 


26,868. Cyctt Hanpie-Bars, C. B. Loxton, Bristo 
26,269. Gas Meters, J. Anderson, Glasgow. 
26,870. Gas Meters, J. Anderson, Glasgow. 
26,371. Mipwirery Forceps, E. Greville, Edinburgh. 
26,372. Screw Wrencues, J. J. Whittaker, Accrington. 
26,378. Brusx for Dynamos, F. J. Taylor, og 
26,374. Wrincers, D. R. Robertson, G 
26, ae. Oe Carryine Cyrcies in Vans, D. R. “Robertson, 
asgZow 
26,876. CycLe Tires, J. Y. Johnson.—(R. J. Stirling, 
South African Republic.) 
26,377. Cycte Sappizs, J. Y. Johnson.—(R. J. Stirling, 
South African Republic 
26,878. BicycLe Support, J. Y. Johnson.—(R. J. Stir- 
ling, South African Republic.) 
26,379. Castor, G. Besearth, Birmingham. 
26,380. Securinec Movutus of Borriss, J. Tomlinson, 


Barnsley. 
—_ INCANDESCENT Gas ManTLE, A. M. Plaissetty, 


26,382. Lamps, J. W. Scarth and W.'A. Thornton, Leeds. 

26,388. Sprvnine Tops, A. R. Pollard, Worthing. 

26,384. Brick Kiuns, F. Hancock and C. B. Winzer, 
Stoke-on-Trent. 

26,3885. Syrince Nozzuz, W. Hickin, Birmingham. 

26,386. Measurine Distances at Ska, J. T Brown, 
Manchester. 

26,387. Firtines for Stace Scenzs, J. B. Ormerod, 


n. 
26,888. Dossres for Looms, J. E. and H. Barker, 


London. 
26,389. Inkinc ARRANGEMENT for Printinc, R. E. 
her, Barmen, Germany. 
26,890. PHoroGRaPHIC PRINTING Frames, J. and A. 
Wilkinson, Manchester. 
26,891. Movine Air VessEts, C. von Wolff, Dresden. 
26,392. Cuains, G. Wilke, Barmen, Germany. 
26,398. Buckies, K. Schmahl and E. Schulz, Barmen, 


Germany 

26,394. Comms Wueert, W. E. Garforth, R. Sutcliffe, 
and W. Buxton, Leeds. 

26,395. Cyvc_tz Hus, H. M. Genese, London. 

26,896. CycLe Heap Cup, H. M. Genese, London. 

26,897. Cyciz Rest, H. L. Davis, London. 

26,398. ApveRTisING Device, C. C. Forrester, London. 

26 399. MeasuRinc InsTRUMENT, G. K. B. Elphiastone 
and A. C. Heap, London. 

26,400. Cyciz Tings, J. F, Edwardes and W. Flexman, 
London. 

26 401. Lenses, J. and A. J. Davis and A. J. Loftus, 
London. 

26 462. Gas Enorng, G. Opitz.—(D. Hutinet, Belgium.) 

26 — PREVENTING TrREs COLLAPSING, J. H. Goodwin, 


on. 
26,404. Eco Tester, T. Stevens, Helston. 
26,405. RevoLvinc Piatrorm and Hoop, C. Ashbey, 


London. 

26 406. Purtrryine Iron, C. H. Alldred, Plumstead 
Common, Ken 

26,407. Carque Book, F. H. G. A. Binckes, London. 

26,408. WueeEx Trees, C. B. Voisey, London. 

26,409. Ink-weLis, J. Hawkridge, London. 

26,410. Be.t Fastener, T. Cooke, London. be 


26,441. PreParinc ACCUMULATOR Parks, C. A. Bennert, 
London. 


26,442. CRYSTALLINE Compounp of Emetine, W. G. 
Whiffen, London. 

26,448. Eartu Ciosets, F. Dumay, anton. 

26,444. CoLLAPsIBLE Boats, B. Burleigh, London. 

26,445. Jomnts of CycLz Frames, J. , London. 

26. 446. Porrery Kuixys, J. Clowes and T. and A. J. 

oole, 

26,447. PRope.iina Cyrcuzs, H. bg pty London. 

26,448. Execrric Cases, G. Sutton, 

26,449. SxyLicuts, J. H. Buxton, London. 

26, = "igen and Merat Pirz Jomnss, J. Hall, 


26,451. ieee Giove’, H. H. Lake.—(W. @. Wood, 
ni tes. 

26,452. Sarety Device for Switcues, F,. Trenkel, 
mdon. 

26,458. Suarrine, H. A. House, jun., and R. R. Symon, 


mdon. 

26,454. Liquip Fue. Buryers, H. A. House, jun., and 
R. R. Symon, London. 

26,455. Derectine Variations in Execrric Circuits, 
A. U. Alcock, London. 

26, = . APrLiaNce for CotLectine Dust, 8. L. Bradley, 


26,457. Bicycie Frames, O. Speiss, London. 
26,458. Sarety Apparatus for RalLway Lines, J. M. 
don. 
26.459. oo" “CLEANING Apraratus, N. A. Thcmson, 
Lon 


26.460. ge Picrurszs, P. Mortier and C. and G. 
mdon. 
26,461. Liver Sougs for Boots and Suogs, M. Wilson, 
London. 


18th November, 1897. 


26,462. Srenciis, C. E. L. Menet, London. 
26, or aaa DISTRIBUTING r~ serm R. Pollock, 
mdon. 
26,464. Matcusoxes, G. Harris, London. 
~— CicaretTe Cork Movurupteces, F. M. Seddon, 
verpool. 
26,466. Destructor for Town Reruse, W. Saint, Man- 
chester. 
26,467. Cors-rrezp Gas and Liquip Murers, J. H. 
Roby, Keighley. 
26,468. Memornanpum Desk for TeLerHones, C. Harry- 
man, Sheffield. 
26,469. Forminc Cops for Weavine Suutties, E. Hol- 
orth, Dobcross, Yorks. 
26,470. Wirz Fences, P. R. J. Willis.—(J. B Johnston, 
United States.) 
my 471. SutpHowic Acips, I. Levinstein and Levin- 
, Manchester. 
26, 472. Breas? PRopeLLer and Gear, J. Innes, 


26,478. Grea Sranps, G. H. Atkinson and A. Thomas, 
B ‘or: 
26,474. VeweT1aN Burnps, T. W. and F. C. Tidmarsh, 
mdon. 
26,475. Hus Sprine Braxes for Cycuizs, J. Marriott, 
B ‘ham. 


26,476. Execrric Lirrs, A. Musker, Liverpool. 
26,477. PRoPpELLER Bearinos, J. T. Wood, Newcastle- 


on-Tyne. 

26 478. Trawt Nets, T. F. Adamson and E. Clarke, 
Newcastle-on-Tyne. 

26,479. Braxine Cycies, T. Duffy, Bristol. 

26, 480. Cycte Crank Levers, T. Duffy, Bristol. 

26,481. Cycitz Brake, T. Duffy, Bristol. 

26,482. Cask Sine, W. Tedford, Glasgow. 

26,488. PHotocraPHic Print Trimmer, J. 8. Smith, 
Sale, Cheshire. 

26,484. AceTyLene Gas GENERATING Sinninghe for 
96 roe Las, C. A. and F. J. Miller, 
6,485. LAMPLIGHTING ATTACHMENTS, a eu F. J. 
eller, Birmingham. 

26,486. Parts of Gas Cooxine Stoves, H. J. Yates, Bir- 


cineham. Rack, G. M. Young, Stockton-on-Tees. 
= Phili 


26,488. Datinac Macutnes, J. jpson and J. A. 
, Newcastle-upon-Tyn 
26, 489. Foupixe Box, G. W. Hart and W. P. News, 


Kingston-on-Thames 
29,490. ROFE Lapper, W. P. Buckley, Kingston-on- 


26,491. a Tires, C. Wood, Manchester. 

26,492. TEMPORARILY REPAIRING PyEUMATIC Tires, H. 
W. Harrison, Derby. 

26,498. Support for Fiower-rots, P. G. de Salvo, 
Burnley. 

26,494. Bep-pans, M. Stevenson, London 

26, _— “PROPELLED VEBICLES, R. "Y. McIntosh, 

ive: 

26,496. WaTER-T.GHT ELEcTRic Fitrines, H. Davis and 
L. W. de Grave, Derby. 

= ButkHeaD Doors, T. Ansboro and J. Faiie, 


ow. 
26,498. Rar.way Crossixes, H. Williams, Glasgow. 
26,499. Toys, P. Gill, Leftwich, Ches 
26,500. Prevmatic Tires, G. Bruck, Manchester. 
26,501. VeNTILaTors, J. Carr, Bradford. 
26,502. Tue ExPanpers, H. Workman, Glasgow. 
26,503. Fixinc Vatvss, I. Barton, Birkenhead. 
26,504. Boor StretcHeR, J. Cochrane, Inverkip, Co. 
Renfrew. 
26,505. Pencit SHARPENER, H. Sharpe, Wistech. 
26 506. Vessets for CoNSERVATION of BhVERAGES, 
pe: M. Eckardt and C. F. a. London. 
6,507. ee Marcu Box, F. and J. M. Aleith, 
26 508. orm Wire, C. P. Ho:ton and G. B. Martir, 
Bir ham. 
26,509. Crips, F. E. Hanman and H. Vincent, Bir mir g- 


26, 510. Jic, A. Hatton, Birmingham 
26, 5ul. ANIMAL TRAPS, W. raat G. Sidebothsm, Bir- 








26 ~~ Trotitey Sranparp for Cars, G. H 3 
mdon. 

26,412. Trans FormeERs, The British Thomson-Houston 
Co., Ltd., and H. M. Hobart, London. 

26 418. Brp, A. Schumann, London. 

26,414. Borries, C. Bauer, London. 

26,415. Wrapper for CoverIne CycLe Frames, D. &cott, 
London. 

26,416. AsH Tray, H. Pearce, London. 

26,417. Gas Meter or Houver, P. D. Justice.—(P. 
Wolff, Germany.) 

26,418. ALBuMiNous SussTance, A. Classen, London. 

26,419. CoLourinc Marrers, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

26,420. Rim for Tinks, W. J. 8. McCleary, Ware. 

26,421. Wuexx Trres, J. R. Bell, London. 

26.422. ConTROLLING WaTeR Suppry, W. H. Witham, 


London. 

26,423. Cycie Support, C. J. Meredith, and C. and C. 
W. H. Allden, London. 

26,424. Rartway Si1enats, J. O. Kriegemann, Amster- 


26,425. Gas Taps, E. O. Taylor, London. 

26,426. Cieantne Topacco Pipss, T. Brown, London. 
26,427. Cyc.e Tires, J. Platt, London. 

26,428. Topacco Pirgs, M. M. Grant, London. 

26,429. Starr Rop CuIP or Fastener, W. Waterworth, 


London. 
26,430. SLEEVE Lurks, E. W. Carr, London. 
26,481. Parncet Strive Hoiper, E. W. Tate, London. 
26 482. CycLe Coxstruction, W. Fletcher, London. 
26,433. Prriine and Cottine Device, G. Hemingway, 


London. 

26,434. Drivinc Gear cf Tricycies, F. Schneider, 
London. 

26,435. Makinc ACETYLENE Gas, J. and J. Miicke, 


mdon. 
26,436. Drawine Liquips from Barrets, C. H. Moon, 
mdon. 
26,487. SELF-FASTENING Frost Coas, 8. C. Woolridge, 
London. 
26,488. VenicLE Sprinas, A. E. Smith, London. 
26,439. CHANGING Fitms in CAMERAS, A. H. 


mdon. 
26,440. Macazine Cameras, A, H. Harman, London. 





26,512. Drivinc Car, F. Hulse, Birmingham. 

26,518. Locks and Keys, E. Latham, Wratting, Ccm 
bridgeshire. 

26 514. Grips, A. E. Greville, London. 

26, yen _— C F. Pike and R. H. Porter, Man- 
¢ 

26,516. Cyctzs, J. M. —— Glasgow. 

26,517. Pennotper, F.C. Edgar, Bristol. 

26, 518. SasH Fastener, H. Stanley, Sunderland. 

26,519. ELements for Water-TuBe Borers, G. Lentz, 
London. 

26,520. Brgr, G. Delory, London. 

26,521. Mountina of Rotary Brusnes, E. Pain, 


ndon. 
26,522. PuotograrpH Backerounps, J. A. Salmon, 


vel 
26,528. Tires, J. March, London. 
26,524. Cyciz Frames, H. Belcher and C. H. Shackleck, 


don. 
— Cootine Liguips, J. T. Bentley, Kingston-on- 


e8. 
26,526. Sewinc MacuINE ATTacHMENT, L. E. Fisher, 
Kingston-on-Thames. 
26,527. aw Jacks, I. L. Thompson, Kingston-cn- 


26,528. Fee, W. P. Thompson.—(7he Bier-Syphon-Actien 
Gesellschayl, Germany.) 

26,529. CyciEs, E. Hale, ip ay ts 

26, ae 3 Heatine Buiipies, J. A. Dargue, E. Griffiths, 
and C. H. Wright, Liverpool 

26,531. Fitting Brake Hanpies to Cycurs, A. R. 
Macbeth and Milner’s Safety Cycle Company, Ltd., 


Liverpool. 
26,532. PRESERVING Beer, J. F. H. Gronwald, Liver- 
1 


pool. 
26,588. Stoprer, 8. Waters, London. 
26 584. CANDLESTICES, M. Wilson, London. 
26,585. Castors, R. Fox and A. Gunthorpe, 
ndon. 
we °-aeaain Corrge Brrrizs, H. Lobenhoffer, 


26,587. —_— A. Macario and C. Scuvero, London. 
Morpantina Corron, A. C. Marot and A. 
a London. 
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26,539. Cieantna Sreve Borroms, H. [ London. 
gt oon rene oe R. Devereux and 8. Frost, 
Sat 


26,541. WasHine Mesum, R. peer aa. 

26,542. Bepsreaps, F, T. Long, 

26,543. Current Generation, F. £. , i (J. 0. & 
Elmore, India ) 

26,544. VeLocirepsgs, J. a, ent. 
20,545. F Pyeomatic Trees, E. Parr.—{Z. H. Stodder, 

nited 
26,546. Pipz WRENCHES, J. C. H. van Duyl, London. 
26, ft cag ARTICLES oi Dress, L. L. Pritchard, 


on. 
26,548. Gear, C. Gordon, London. 
20,549. VULCANISING RUBBER Goons, G. J. Brunessaux, 


mdon. 
26,550. Propucine cea J.  f = Pohl and The 
na -Eastern Printing and Publishing Co., Ltd., 
mi 


“ot _ Sonam, W. L. Wise.—(L. Searelle, South African 


26,552. Recorpine Transrers, W. L. Wise.—(H. Pim, 
‘South African Republic. 
- _ TuRBINEs, C. A. 
554. Borries, J. Creasy, London. 
oe 555. Brt, E. Beckmann and O. von Saal, London. 
26,556. Morors, D. Longworth, London. 
26 557. DRILL SHARPENING Macuwvery, H. O. Palmer, 


London. 
26,558. Soom Mercuanism, F, F. Redfern.—(E. Tern- 
strém, France ) 
* = Nats, H. Traun, London. 
. CHarns, J. ry, London. 
30501: phy G. E. Ashdown, Newbury, Berks. 
26,562. a Frvurp Carrizr, A. F. de Blumer 


15th November, 1897. 


26,563. CoLourinc Martrers, W. H. Claus, A. Rée, and 
L. Marchlewski, Manchester. 

26,5€4. Toots, H. McClelland, Birmingham. 

26,565. CyYcLe WHEEL, 8. Tonks, Bir ham 

26 566. BuRNER for ACETYLENE ” Gases, a Gore, Trow- 


ize. 

26 567. Gas Burner, F. G. Bartlett Bristol. 

26,568. Brake and Footrest for Cycixzs, C. Munday, 
Farnborough, Hants. 

26,569. Trres, G. Koller, London. 

20,57 70. SHootine Practice Apparatus, J. L. Craw- 


‘ord, Glasgow. 

26,571. Guass Articies, W. Lindsay and D. Anderson, 

St. Helens, Lancs. 

26,572. Brer-savinc Apparatus and Fiurer, J. W. 
Wyld, Hounslow. 

26,5738. Borers, D. Caddick and C. Oliver, Middles- 


roug! 

26,574. Foop Preparations, L. Checkemian, London. 

26,575. Carmngy Por, G. W. Hitchen, Burnley. 

26, ‘pee . SUBMARINE SENTRY, The James’ Syndicat, Ld., 

mdon. 

26,577. Wepcr Cramp for Rops, J. A. and 8. Timothy, 
Ton Pentre, R 8.0. 

26,578. SIPs’ Coursz Inpicator, G. W. Mallet, 
London. 

26,579. Raismnc a Nap on Fasrics, H. Thornton, 
Manchester. 

26,580. Winpow CLEantna, J. Watson, London. 

26,581. Om Lamp, D. M. Gentle, Glasgow. 

26,582. Too. Bac, F. W. Lavender, Walsall. 

26,583. Trae Recorpine Macurne, M. B. Cotterell and 


RASS Ebbutt, Birming! 
26,584. Gas Enornes, J. F. Bennett and H. 8. and T. 
on . Moorwood, She eld. 


Gas Enornes, J. F. Bennett and H. 8. and T. 
*> tek Sheffield. 
er Yarn Sprynine Macuinery, J. and H. Wright, 


26, 
hley. 
26,587. Szwrve Macarng, J. og nes. 
26,588. Emptoyine Liquip Fort, W. Sargeant, 
London. 
ap oe ga Neepies, R. and G. A. Hird, 
le 


y: 
26,590. Topacco Pipss, J. Edgar, Belfast. 
26, 591. Gas Lantern, A. Wartenweiler, Brussels. 
26, 592. CLEANING Corre, J. Luys, Br 
26,593. Wairtnc Pens, P. Fritzsche, Brussels. 
26, 594. PRopUCING ACETYLENE Gas, E. Helvig, 
— Vatve for Preumatic Tunes, J. C. MacSpad- 
en, 
26,596. STONE-SAWING Macuryeg, F. Knobel, Brussels. 
26, joa7., Reovtarixe Fire Arr Grins, W. Wadsworth, 
mdon. 
26,598. Topacco Pouch Fasrentnc, W. C. Lister, 
Wolverham pton. 
26,599. Cyctes, T. H. Collingbourne, R. Ryden, and 
7. Shutt, Halifax 


26,600. Cycies, T. H. Collingbourne, R. Ryden, and 
T. Shutt, Halifax. 

26,601. CYCLE Mopcurarp, E. J. Perey > pete. 

26, 602. Fitiine ee cz hall, H 

26, 603. Securinec Bonners, T. “Haghce, oe 

26, 604. Cigar Box, A. C. Tapio, Watson, and H. 
R. Everitt, Norwich 

26,605. REsPrRaTors, H. Buchwald, Manchester. 

26,606. Break _—— for VEHICLES, J. Stephens, 


, Surre: 
26 607. Srammwe “Cycxzs, A. Craig and W. Phillips, 


London. 

26,608. Lockine Device for BaLu-BraRinas, H. Tunley, 

mdon. 

26,609. Beams for Suips’ Hatcuway Sipes, W. Cook, 
Middlesbrough. 

26,610. Fezp Mecuanism, Lord Brothers, Ltd., and J. 
Kay, Manchester. 

26, al. ” Propucina CHANGEABLE Errects, K. McLennan, 


chester. 
26,612. Hopers for Giass Giopes, C. L. Tweedale, 
26,613. 8 ona Cc Hanp J. and 
/ECURING CYCLE F. G. 
Swot LES, J. Cooper 


26,614. re R. F. Hall, Birmingham. 

26, 615. Guarp for Prorecrine Cotxars, F. A. Birks, 
London. 

26,616. Vatve Tap, W. E: 

26, 617. Dust Pay, F. Gree: 

26, sis. Pa PERAMBULATORS, 


m, London. 
mndon. 


- Legge and P, Gilespie, 


26619, Gon LoaDING Device, W. Cochrane, Long 
Melford, Suffolk. 

26,620. Har Restorer, J. J. W. Cumming, Rondon. 

26, ‘621. Guarp for VeLocipepgs, G. Pilkington, Coven- 


try. 
26,622. Curtain Pores and Fitrinas, M. M. Porter, 


mdon. 
26, -. — Doors, A. ‘Croker-Stewart and B, 
ndon. 
26,624. Mixine Grain, F. W. Dawson, London. 
26,625. Nigutsor, Destruction, H. G. Downton and 
W. HL Nichols, London. 
26, — Tester SMOKE Connucror, L. Sheppard, 


ion. 
26,627. Cyciz Fork, G. A. Ekman and H. E. Fallshaw, 
London. 


26,628. Propucine Foop, A. Schmidt, London. 
26,629. Arr-ticHT Borries, H. W oodfield Croy- 


26,680. Vesset Tars, C. I. C. Bailey and C. Welton, 
London. 
26,631. Beit Fastenines, H. G. Godwin, London. 

26, 682. WATER - REGULATING APPARATUS, E. C. Peck, 
, G. W. Chalmers, 
26, oa Vatoctrxpes, C. Owen and W. J. Saunders, 


26, a Iscaxpesceyt Gas B 





26, $35. a Apparatus, J. Weck, London. 

26, 686. Turow Crank, A. G. Mumford and A. Anthony, 
ndon. 

26,637. Wacons, E. Hora, London. 

26, 638. Sares, L. T. Darnault, London. 

26,639. cae for Mingrst Waters, J. D, Richards, 


26, ee magmas Resistance Apparatus, F, Hughes, 

26,641. Drivinc Gear, J. J. Duffy, London. 

26, i042. APPLIANCE for Boots and SHOoEs, HL Calver, 

mdon. 

26,643. Supmarine Vessets, A. and M. R. Puls, 
London. 

26,644. INTERCHANGEABLE VELOCIPEDE GEaR, A. J. Mad- 
den, London. 

26,645. Prez Joints, J. Price, London. 

26,646. Warr Meters, The British Thomson-Houston 
Co., Ltd.,and F. Holden, London, 

26,647. ELecrric CorrEent Merer, C. O. Bastion and 
F. M. Staunton, London. 

26,648. Prepayment Gas Murers, W. J. H. Jones, 


London. 
26,649. Prepayment Gas Meters, W. J. H. Jones, 
Lond 


on. 
26,650. Turpines, A. Jourdanet and J. P. Gautier, 
ndon. 
26,651. Toy, J. T. Restingten London. 
26,652. GRAIN-WASHING ACHINERY, J. 
mdon. 
26 , Bopy Support for Cycuists, E. Merrillees, 
on. 


nm . 

26,654. Rotter Skates, H. W Fairfax and C. L. 
Downes, London. 

26.655. Ripcrep Roorinec, W. P. Thompson. — (0. 
Standow, Germany.) 

26,656. ELECTRIC ACCUMULATOR P ates, P. F. Ribbe, 
London. 

26,657. Guipinc Carzons, R. W. L. Holsten and 
The Elektrische Bogenlampenfabrik Naeck and 
Holsten haft mit chriinkter Haftung, 
Liverpool. 

26,658. Preservation of Eacs, F. H. M. Rover, 

mdon. 

26 6:9. Cut-our Drvicz, R. W. L. Holsten and 
The Elekthische Bogenlampenfabrik Naeck and 
Holsten Gesellschaft mit beschriinkter Haftung, 
Liverpool. 

26,660, Evecrric Arc Lamp, R. W. L. Holsten and 
The Eiektrische Bogenlampenfabrik Naeck and 
Holsten Gesellschaft mit beschriinkter Haftung, 
Liverpool. 

26,661. ENauve Stsam Connections, A. H. Beasley, 
London. 

26,662. Grixpinc Diamonps, L. H. Stern and T. W. G. 
Cook, London. 

26,663. "DRILLING Macuingz, 8. Pinching, Rugby. 

26,664. Coo.tne Arr, F. W. Lerd, London. 

26,665. med for Merasurine Suurts, 0. E. Hilditch, 


8. Steinmetz, 


26,666. ye Bicycie Sappiss, A.J. Henderson, 
London. 


26,667. Paintine Yarn, P. A. Newton.—{ The Alexander 
Smith and Sons Carpet Company, United States.) 

26,608. Vessx xs, F. , and A. P. Jacob, London. 

26,669. Rorary Morors,. =v. Gray and F. Bass, 
London. 

26,670. Stampep Rippon, E. Debenham.—(H. Vinson, 
France ) 

26,671. Inpicator, A. J. Boult.—{H. Moutardier and 
L. Boudet, France ) 

26,672. Opgratinc Device, P. Leschinsky, London. 

26,678. Topacco Pips, W. Sharman, London. 

26,674. Toss Cixaner, E. Beckmann and O. 
Saal, London. 

26,675. NaAPHTHALINE Derivatives, C. D. Abel.—({The 
Actien Gesellschaft fur Anilin Fabrikation, Germany.) 

26,676. ACETYLENE Lamps, F. Schmid, London. 

26,677. LeatHes, W. F. Reid and E. J. V. Earle, 


London. 
26,678. Paper PerroraTiIne APPLIANCE, P. L. Deighton, 
London. 
ge Siteeve Livxs, A. Pick and M. Fleischner, 
AccumuLators, A, Tribelhorn, 
26,681. Cusniow, J. F. Nunan, London. 
26, pel ELECTRO-MEDICAL Apparatus, W. A. Webb, 
mdon. 
26 683. PerroLeum Burner, M. Graetz, London. 
26 684. Removine Worn Woop Pavine, W.S. Simpson, 


London. 
—— Daivine Gear, W. P. Isaac, Otago, New Zea- 


von 


16th November, 1897. 
26,686. Venictes for CHILDREN, W. Cowburn, Glou- 
cester. 


26,687. Roap Rest for Cycies, 8S Warren, Hitchin. 
26, 688. — CaLcuLator, J. Clybouw, New Brighton, 


ire. 
26,689. Swivet Bye-pass, C. Peach and H. A. Smith, 
Birmingham. 


26,690. Prgumatic Tires, J. P. Jackson, Liverpool. 

26,601. Sawrne Macuinery, J. T. Chambers, G Ww. 

26, 692. Treatinc Fruit for ConrgctTiongry, W. J. 

Dunnachie, Glasgow. 

26,693. Construction of Om Lamps, E. J. Shaw, 
Walsall 


26 004. Aim Enotsg, H. A. Fenn and H. T. P. Simpson, 


Lo 

26,695. SHEEP-DIPPING Macurng, T. Harrison, Arnside, 

vi orth. 

26,696. Hooxs, D. Hackett, Birmingham. 

26,697. Lavypry APPLIANCE, y 4 cat H. 8. Moor- 

wood, and J. F. Bennett, Sheffield. 

26,698. 'Bawsozs, H. and W. J. ew Birmingham. 

26, 699. AIR VALVE, P. Weir, Bris 

26,700. MeRcerisixo Macare, 7 W. Robson, A. V. 

Dawson, and J. H. Robson, Huddersfield. 

26,701. CyoLe Stanp, A. T. Austin, Birmingham. 

26, 702. MANHOLE Cover, W. Warner, a 

26,708. Piuscer for WasHine CiotHes, A. Boyd, 
ran’ 

26,704. FisHINe Bart, 8. Allcock, Redditch. 

26 705. PRopELLING VeEssELs, V. Collyer, jun., and H. 

O. Bridgewater, Leicester. 

26,706. Repucine Orgs, H. R. Angel, Looe. 

26, 707. Door Fasteners, P. Whelan and 

Manchester. 

26,708. WHeet Tires, J. J. Warry, Liverpool. 

26,709. Exectric Guy, A. D. ag pe Chesterfield. 

26,710. Suprportine Cycies, W. Langley and H. W. 

Hobson, London. 

26,711. Tire Testinc Apparatus, E. Maxwell, London. 

26, 712. Potters, J. E. Donovan, London. 

26,718. Fe Fotpina Seat for Carriages, A. Couach, 


26,714. ces Breap, W. Eisner, Manchester. 

26,7 Bottoms for Bens, F. J. Maier, Birmingham. 

26,716. VeELocipepgs, O. Griissler, Brussels. 

26,117. Tacs for Laces, W. Paton, Ltd., and J. Faton, 
ow. 


26,718. EnveLopes, R. Garnell, Holywood, Co. Down. 
26, ‘719. FIxinc PNEUMATIC TIRES on Cycuzs, C. Proco- 
‘pides, Manchester. 

Ping Bett, W. J. Nock, Newcastle-on- 


R. Partridge, 


-Tyne. 
Mov.ps for Castine Tires, J. Hopper, 


London. 
26,722. game VeLocipepges, E. O. Mawson, Man- 
26,723. ane Lamps, E. Mander and W. 8, Cord- 
in ester. 


ch 
26,724. ene Cur, 8. T. Griffin, Birmingham. 
26,725. Bd for BILLIARD Cuzs, F. C: Seacombe, 


— Borr.e -soakine Trays, J. R. Lofthouse, 

mdon. 

26,727. Evecrric Brakes, O. J, Menzies and J. A. Bell, 
irmingham. 


—— Caan Axes, C. L. McQuillan and R. A, 
y, Birmingham. 

26, 729. Evecrric Motors, W. L. Wise.—(A. J. Church- 
ward, Dnited States. 

26,730. Szwine MAcHINEs, G. H. Colley and The 
Weeks-Colley Manufacturing Co., London. 

26, al ane Po.e Fixtures, J. and E, A. Boland, 





Londo: 


—— > Maenetic Cur-our Apparatus, L, Andrews, 


m4 omg ELEctric Switcues, W. Beene gy London, 
85. Cycizs, C. G. y Perez, Lon 
ry oe Device for Decoratina, M. Knowles, London. 
26,787. ReversisLe Winpows, L. Proll, C. M. Depew, 
. W. Hawley, and G. Proll, London. 
26, 738, Ivconators, P. G. 0. Alioth, London. 
26,789. Cyrcte Pacer, T. England and J. Pollock, 
Cardiff 


sag in. Me Wares Waste Preventer, A, E. Parnacott, 
on. 


26,741. Bepsreaps, T. A. Brettell, Pipe 

26, 742. Winpow SAsH Fastener, J. W. Scott, London. 

26,748. Scups, J. Sample, London. 

26,744. SasH Fasteners, A. E, Welbourne, London. 

26, 745. INCANDESCENT MANTLE Supports, G. Brogden, 
London. 

26,746. Stezve Luyxs, BE. W. Carr, London. 

26,747. CyoLt WHEELS, E. Bartram and H. J. Gurney, 


ondon. 

26,748. Suprortina Suirt Fronts, R. A. Fraser, 
ndon. 

~— Cycie Convertine Device, E. M. C. Chenard, 
don. 


26 750. PHONCGRAPRS, W. H. Dunkley, Bean. 

a? Long TING QRANULAR SupsTances, F, G. W kler, 

26, 752. —_— Conpuits for ELecrric Conpuctors, 
BE. T. Greenfield, London. 

eo TICKET REGISTERING Apparatus, O. Legros, 

on 

26,754. PRESERVING Sunstances, W. G. Day, London. 

26,755. CLips, C. F. Mackness, Broughty Ferry, near 
Dundee. 

26,756. Hose 


C. Craig and C. Smith, 
Londen. 


26, 757. Boxes, W. Dewey, London. 

. Scropser, E. Haworth, Manchester. 

. Hanpie-Bars, J. N. Lester, Wolverhampton. 

60. DerraTine Hips, H. Holmes, London. 

51. Brake, H. Wolf 1 ndon. 

. Buss of Lams, F. W. Few, London. 

. STeNcILLING, P. M. Cabell, London. 

4 WALKING-8TICK, R. J. Edwards, London. 

55. Tires, R. Graham and J. G. Barbour, London 

. Hann: W. T. Hare, London, 

. Papgruancer, J. Hanson, London. 

. PREVENTING CANDLE Grease Daroppina, J. B. 
Meeson, London, 

26,769. CLie, J. 8. Wherley, London. 

26 770. Cure, P. E. Rycroft, London. 

26,771. Aovertisinc, G. E. Hambling and F. E. 
Dertick, London. 

Prorecror for Hat Pins, W. M. Cooper, 


Union, 


26,773. Pix, F. Dowson, London. 

26,774. Sash Fasteners, E. Lamb, London. 

26,775. Winpow Sasx FASTENERS, D. D. Dendy, 
London. 

26,776. AceTYLENE Gas Gexerators, J. Kremer, 


don. 

26,777. Preparine Recorpine Rippon, J. B. Edson, 
Lon on. 

26,773. Brakes, B. Lous, London. 

26,779. BEDSTEADS, F. J. Middleton, Birmingham. 

26,780. BEDSTEADS, F. J. Middleton and F. Harker, 
Bi 


26,781. 
Birming! 

26 782. Suups, J. Birkett, Birmingham. 

a 783. 8u ps, J. Birkett, B: ham. 
26,784. HANDLES, O. Geland, London. 

26, \ pew a Supports, J. F. Furley and E. Forsyth, 
L mn. 

26,786. Pigs, T. L. Crosse, London. 

26,787. AuromaTic TaeRMomeEteRs, M. L. Wilkinzon, 
London. 

26,788. Perroteom Stoves, H. H. Lake.—(F. C. 
Bellinger, Germany.) 

26,789. Tires, A. Gross, London. 

26,790 Borriss, C. Hayes, E. "E. Chatfield, and A. B. 
Wilson, London. 

26,791. KEGuLATOR for Gas Exnausters, 8. Cutler, 


London. 

26,792. WHeets, A. W. Knight and A. W. Southey, 

London. 

26,793. Newspaper Suests, Baron E. T. de Wogan, 
Londoa. 

26.7294. Dresscuarps, E. C. Hitch, London. 

26,795. CommunicaTine with Drivers, E. C. Hitch, 
London. 

26,796. Bust Improver, E. C. Hitch, London, 

26,797, Borriine Liquors, 8. Ray, J. F. Spong, and M. 
J. mon, London. 

26,798 Bearines for Marie Enotes, G. Cuccotti, 


Execrric Licut Swircues, G, A. Phillips, 
ham 


oa. 
26, “ea ee Heat of Gas Stoves, H. J. Dowsing, 


26, 800. Pare, C. J. Grist, London. 
26,801. Baus, C. J. Grist, London. 
26,802. Foor PRrorecTror for Grasses, A. B. V. Taffs, 


London 

26,803. Borns G. W. Smiley—(F. W. 
Germa: 

25,904. ae Orr Paint, J. C. and Z. Barber, 


26,805. Susan, C. Davies, London. 

26,806. Mosicat Box with CLockworK Mecuanism, A. 

Junghans, London. 

26,807. Mow1ne and Reapine Macuinzs, W. Birtwisle, 
Liv l. 


Dunlap, 


26,808. Bearinas, P. E. Dowson, Manchester. 
26, pew — Pepa. P. , EK 





2s. “rou, TaBLE, and SicnaLLine Lamps, E. Evans, 
5 i Carrizrs for Cycixs, E. Hiirting, 


26,811. 
Liv. 1. 

26,812. Orcans, V. Willis, London. 

25,818. ConTROLLING FaLi-pown Doors, T. O. Mein, 
London. 

26,814. Baxine Pans, W. H. Mullins, L: 

26, 815. Pweumatic Harness, L. P. Ford, ioudon, 

26,816. pa Gear for Cycizs, T. H. Williams, 


26,817. Pauznvixg Zinc Puacarps, R. Haddan.—(C. 
Verneau, 
26,818. Paxvernino Reriuuine of Borries, L. L. J. 


an 1. REVERSING Grar, J. B. Furneaux and A. Horne, 
26,820. SuppLyine and Arratina Beer, C. H. A. Hor- 
mann, London. 

— Sewace Treatina Apparatus, W. A. Clark, 


26.822. Macuines for TrEatina Corrge Beans, H. L. 

Verw ndon. 

26,828. Steam Generators, D. T. Piot, London. 

— Suezar Dressine Device, J. M. F. Weidemeyer, 
don. 

26,825. Botrie Stoppers, J. Leahy and A. Webb, Ted- 


26,826. PNEUMATIC Tires, F. Wynne, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


684,771. Mettinc Furnace, L. Delettrez, Paris, 
France.—Filed November 25th, 1896. 
Claim.—(1) In combination in a crucible furnace, 
the crucible A having the lid D, a plurality of exten- 
sions or long and narrow fi lattened tu ¢, ¢, im- 
orate op their sides and extending up from 
dD through which their lower pom By ds 
into the the crucible, the combustion chamber about 
an air Ud Dy ad the leading into the 


the crucible extensions, 
the perforated 
furnace, 





ht pt 


oF ee on a ce 


pay. 





— 

xtensions or and narrow flatten 
inclosed in the sane: im) ov on thet bes ply 
extending up from the lid, the said furnace hon 
the side openings bi, 52, 08, U4, and the passages of 
Gases from 


flues ¢, f, 9. for the escape of the hot 
around and between the extensions, substantially ag 


of e: 




















+. 
c — 

1 
+ “6 
Z 

4 

x this 

Li isa 





described. (8) In combination in a furnace, with the 
crucible A having the lid D, a plurality of imperforate 
extensions or tu projecting up from the lid com. 
ee with the crucible through the lid thereof, 
escape for the gas at the top of the furnace 
and mag ‘or feeding the air to the chamber about 
the extensions, substantially as described 
584,809. VARIABLE-THROW ORANK, 4 Anthony, 
Colchester, England.—Filed November 23rd, 1896 
Claim.—In a variable- throw crank, the combination, 
with a crank arm, and an arm B for carrying the 
pedal journalled in the free end portion of the said crank 
arm ; of a cylinder pivoted at its bottom end to the 





said ma and 
slidable in sg said cylinder, a Prac nn ry 
between the said collar - a and a spring E 
stronger than the sprin ‘arranged tween 
the said collar and the tions of the cylinder, sub- 
stantially as set forth. 
584,920, Cootinc Device ror Gas on Petro.eum 


Morors, B. Capitaine, Frank/ort on-the-Main, Ger- 
many. a November 7th, 1896. 


Claim.—The tion with the water jacket of an 
explosion a eyl ee, of a rotating fiy-wheel 
having an annular chamber in its rim, inlet and outlet 




















pamen in its spoke leading to said annular chamber 
the rim, and connecting passages between the fly- 
wheel and the water jacket whereby the rotation of 
the wheel will cause a constant circulatory flow of 
water th the rim of the same and through the 
connected water jacket ; substantially as descri 

506, $83, Crusuine Macuine, M. G. Bunnell, Chicago, 

—Filed October Tth, 1895. 
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ovinging | pivotally with the erst 
8 conn: jaws a 
ite sides of its point of support, cnaae the 
Serves as a SU) pn ae mpg and also ensures 
pa vain tection | tion, as set forth. (8) A 
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ENGINE GOVERNORS. 
By Prof. R. H. Samira. 
No. IL, 

Tue ordinarily understood meaning of “‘ sensitiveness” 
in relation to governors, although quite ureful as indica- 
tive of certain important characteristics, fails to take any 
account of that want of sensitiveness due to internal 
friction. By internal friction is meant the friction at the 
joints of the governor itself—not in the gear moved by 
the governor—which hinders the shifting of the governor 
from one to another configuration. This friction often 
interferes very seriously with the prompt action of the 
governor, an its amount ought to receive much more 
consideration than it does in judging fairly of the merits 
of a governor. It will be dealt with in more exact 
fashion below; meantime it is sufficient to point out 
that this frictional want of sensitiveness increases 
rapidly with the number of pin joints used in the con- 
struction, and that pin joints through which a driving 
effort is exerted are especially disadvantageous. In the 
majority of rotating ball governors the ball arms are 
driven through the suspending pin joint. The driving 
effort wracks the joint, and the resulting frictional resist- 
ance to the out-and-in shifting of the arms is serious. It 
is especially large when the pin is short. The friction 
may arise both at the surface of the pin and at the flat 
surfaces of the bosses. On the surface of the pin there 
is exerted a pressure equal to the sum of the tension in 
the suspension arm, and of the pair of equal and opposite 
forces making up the driving moment (if this latter be 
exerted through the pin surface). A consideration of the 
forces acting on the ans pin joints shows that the 
friction is decreased by lengthening the pins, and makes it 
evident that the pin should be made fast in the sus- 
pension arm and loose in the bosses on either side ; 
while the same investigation makes it clear that small 
hardened steel pins with the side bosses hard steel bushed 
form the best pin joint construction. If, however, hard 
steel wearing surfaces be not provided, the slack through 
wear will soon cause the driving moment to be exerted 
by pressure on the flat faces of the bosses. It may be 
shown that it is better to have the driving pressures 
exerted at the surface of the pin than on the flat boss- 
faces. Unfortunately the maximum driving moment 
always occurs just at the instant when the arms ought 
to swing out or in, an extra driving moment being needed 
to change the rotational speed of the governor. 

The Pickering style of suspension by flat spring arms 
does away with the need of driving em pin joints, 
and is to be decidedly commended. The Pickering clamp 
for the ends of the spring arms is not sufficiently rigid; 
but with a more rigid design of clamp, this style of 
suspension might be used with advantage in almost all 
classes of rotating ball governors, including shaft or 
wheel governors. 

In what follows special reference is made to centrifugal 
mass governors for controlling speed; but very slight 
alteration of the terminology will enable one to translate 
the general definitions and conclusions into terms applic- 
able to other forms of governor—such as pendulum, 
electro-magnetic, and other forms, and to governors for 
controlling other conditions than speed, such as hydraulic, 
air, gas, or steam pressures, furnace temperatures, electro- 
magnetic excitation, electric potential. 

In centrifugal mass governors the mode of operating 
the control gear is almost invariably by moving a sleeve 
axially along the rotating spindle of the governor, from 
which sleeve the gear motion is derived by bell crank or 
other equivalent device. The greater the sleeve move- 
ment from minimum to maximum speed, the greater is 
the sensitiveness said to be. To obtain a satisfactory 
and definite measure of sensitiveness—apart from fric- 
tional insensitiveness—the sleeve motion must be taken, 
not for one revolution per minute increase of speed, but 
for 1 per cent. increase or decrease of speed above or 
below the normal, because the governor may be geared 
to the engine it controls in any ratio. The measure 
or definition of Sensitiveness is thus :— 

The travel of the sleeve along the spindle for a 1 per 
cent. increase or decrease of rotational speed from the 
normal speed, the speed at each end of the travel 
being “balanced” with the same force applied to 
the sleeve in the same direction by the control gear 
moved by the sleeve, and the free motion of the 
sleeve in either direction being unhindered by friction 
internal to the governor. 

This sensitiveness may be measured in inches or in 
millimetres, but always per 1 per cent. change of speed. 

As the bell crank or other lever which receives the 
motion from the sleeve is constructionally always 
reckoned a part of the governor, one might be tempted to 
measure the sensitiveness by the motion of the outer end 
of this lever. This would, however, be futile, because 
practically the same pee could then be given greater 
or less sensitiveness by merely altering the length of the 
outer arm of the lever. The same objection can be raised 
to the adoption of the sleeve travel as the measure of 
sensitiveness, because in many constructions of governor 
this travel can be increased without changing anything in 
the Be fps action of the governor, by merely altering the 
len h of links of which the balanced speed is independent. 
This is a real weakness in the idea of sensitiveness as an 
indication of thelmerit of a governor, whether measured as 
above or otherwise. Sensitiveness taken by itself cannot 

be made any true gauge of the utility of the apparatus. 
In recent times it has been more and more extensively 
recognised that what is called the power of the governor 
is of even greater importance than its sensitiveness. A 
governor has work to do: it has, namely, to shift some 
orm of control gear; and in order to do so it has to exert 
force upon this gear, which is always resistant. The gear 
resistance may be largely frictional ; there ought to be no 
gravity work to be done, because the weights of the parts 


pressures to be overcome, because such pressures acting on 
the faces of valves, &c., should also be carefully balanced ; 
but there must always necessarily bé inertia resistance 
to starting the mass ofthe gear into motion. The inertia 
resistance is important, because quickness of action is the 
chief desideratum. The force required to be exerted by 
the governor to move the mass of the gear from rest a 
given distance is inversely proportional to the square of 
the time allowed for the movement; so that the power 
required by the governor increases very rapidly with the 
quickness of action demanded. The frictional resistance 
is much greater before the motion begins than afterwards, 
and fortunately the inertia resistance only comes into play 
after or when motion begins. The moving force rises 
until the initial friction or “ stiction” is overcome ; this 
then suddenly disappears, and the excess of mo force 
due to its disappearance becomes immediately available for 
overcoming inertia, that is, for producing acceleration of 
velocity. 

A ee into which one is apt to fall should 
here be cleared away. When the speed of-a governor is 
increased the kinetic energy of its balls is increased, and 
in most governors their weights are lifted to a higher 
level. Work has to be done to effect both of these 
changes, as also to compress or extend any springs which 
may be used in the construction of the governor. But 
this work is no part of the work done by the governor, 
and the doing of this work does not delay the governor in 
the quickness of its controlling action. This work is 
done upon the governor (not by it) by the engine which 


drives it. If the driving of the governor be by belt, there 
may be, and usually is, some slipping whenever any 
fairly sudden change of speed occurs, use the belt 


friction supplies insufficient driving force to do the above 
kinetic energy work on the governor masses at such a 
rate as keeps pace with the increase of velocity of the 
engine; and if such slipping takes place there is, of 
course, want of quickness in the governor control follow- 
ing the change of engine speed. But the fault is here 
not in the construction of the governor but in the driving 
of the governor. If the governor be driven from the 
engine by toothed or other positive gear, the change of 
speed in the engine must be accompanied simultaneously 
by change of governor speed unless the gear teeth break 
in the effort to compel this result. With heavy moving 
masses in the governor the necessary effort may often be 
severe, and the teeth of governor driving gear are not infre- 
quently made too weak; but it is well to remember that 
if the governor is required to be powerful and also quick 
in action, it is always necessary to drive it by positive 
gear unless a “relay” of power be used with it. The 
work of lifting the ball weights, or of straining the 
springs, is not done simultaneously with the change of 
speed; it, along with an extra amount of work in further 
increasing the kinetic energy of the balls, is done when 
the change of governor configuration follows along with 
the shifting of the control gear, but this does not occur 
until after the governor has changed speed. But the 
whole of this work is work done upon the governor by its 
driving gear; and, if the teeth of this gear be only strong 
enough, there is always a practically unlimited supply of 
working energy and of driving power for these purposes. 
This must not be sealnted with ‘the “power of the 
governor,” which has solely to do with the work done by 
the governor upon the controlling gear. 

The force by which this governor power is exerted is 
the force exerted by the sleeve of the governor upon the 
extremity of the bell-crank arm or other equivalent part 
of the control gear. In hardly any modern governors 
is this the whole force exerted by the sleeve, because 
this sleeve is acted on by weights or springs which are 
constructional forces internal to the governor. Also this 
internal constructional force applied to the sleeve is 
sometimes wholly or partly obtained by loading the bell 
crank, and in this case so much force as is thus obtained 
must be subtracted from the whole force exerted by the 
sleeve on the bell crank in order to obtain the governor 
force-power. 

Now, this governor force-power exerted by its sleeve 
may be tampered with in very much the same way as 
the sensitiveness can be. By altering some minor 
dimensions which have no essential influence upon the 
real characteristics of the governor, the force power may 
be made greater or smaller. Any such change as 
diminishes the sensitiveness would increase the force 
power; so that a maker might sell essentially the same 
governor as one having great sensitiveness—not men- 
tioning that it has along with this very little force 
power—or as one having great power—meaning force 

wer and concealing that this is accompanied by very 
ittle sensitiveness. For instance, if the power were 
measured at the outer end of the bell crank and not at 
the sleeve, by simply making the outer arm of the bell 
crank short enough, any desired force power might be 
obtained; and an equally non-essential change in con- 
struction can be made inside the limits of the sleeve in, 
at any rate, many types of governor. 

In order to avoid these ambiguities, it is necessary 
either to employ a statement of both sensitiveness and 
force power, or else to use a measure which combines 
both of these in one statement. Such a combination is 
found in what the author calls the ‘“‘ energy power,” 
which is obtained from the product of the sensitiveness 
and of the force power, and which is the measure of the 
mechanical work the governor can do in moving a resist- 
ant control gear. 

To proceed now to strict definitions of the correct 
measures of these important characteristics, we note that 
all three must be taken as consequent upon 1 per cent. 
increase or decrease of speed. 

The sensitiveness is the distance the sleeve moves in 
either direction from its mean position consequent upon 
al oe cent. change of speed when no force power is 
exerted. 





of - gear, valves, &c., to be shifted ought to be carefully 
balanced ; there ought also to be no steam, gas, or other 


The force power is the force exerted by the sleeve in 
either direction upon the controlling gear consequent upon 








a 1 per cent. change of speed unaccompanied by ‘any 
motion of the sleeve. 

The energy power is the work done by the sleeve upon 
the controlling gear when the sleeve moves away from its 
mean position, first in one direction a distance equal to 
the sensitiveness, then in the opposite direction through 
mean position to the same distance on the other side of 
mean position, and finally back to mean position; the 
speed being kept at each position of the sleeve 1 per 
cent. greater or ae according to the direction the sleeve 
is moving in, than the speed required to hold the sleeve 
in that position when no force power is exerted. The 
energy power approximately equals four times the product 
of the sensitiveness and the force power. 

In this cycle, used for measurement of energy power, 
the speed evidently varies 2 per cent. up and 2 per cent. 
down from mean speed; namely, 1 per cent. to develope 
the force power and 1 per cent. to obtain the range of 
sleeve motion. 

It will be noted that these definitions make no reference 
to the internal friction of the governor. This means 
that, according to them, the force spent by the governor 
in overcoming its own frictional resistance to change of 
configuration does not count as part of its ‘ force power.” 
Thus, although no force power—thus defined—is being 
exerted, the sleeve will not begin to move in either 
direction until a certain finite change of speed has taken 
place sufficient to overcome the internal friction. A 
1 per cent. change of speed would be insufficient to over- 
come the internal friction of some governors, and con 
sequently they would have no reserve of power for acting 
on a control gear untila greater change of speed than 
1 per cent. had taken place. The sensitiveness, the force 
power, and the energy power of such governors would 
each be reckoned zero, according to the definitions we 
have given. This seems fair, although such governors 
might be useful for some duties. The only disadvantage, 
if it be one, is that the definitions make these measures 
of good quality more or less for one and the same governor, 
according to whether it be clean or dirty. If they be 
thought too hard upon those governors which, with a 
free sleeve—disconnected from the control mechanism— 
do not move with a 1 per cent. change of speed, the 
injustice might be rectified by taking asthe measure of 
each quality } of the result of a 5 per cent. change of 
speed. If a5 per cent. change of speed does not leave some 
positive excess of result over and above the overcoming of 
internal friction to be divided by 5 to give the measure of 
good quality, it may certainly be said that the good 
quality does not exist, and that its measure is zero. 

In most centrifugal governors the necessary centri- 
petal force is obtained from two sources: (1) the weight 
of the revolving balls or other masses, say, W = total 
weight, and W/g = total mass; and (2) a central or axial 
force exerted on the sleeve, either by a central weight, as 
in Porter’s governor, or by a spring or combination of 
springs. Call this central force acting axially on the sleeve 8, 
and name the total centrifugal force of all the revolving 


masses C = 47 WRN, where N is the speed and R 
g ; 


the radius of the circle of revolution. 

The form of the mechanism of the governor and 
the position of the sleeve determine a definite relation 
between C, W, and S, which may be expressed by the 
equation— 


SWE Gees tow, 


where o and w are numerical ratios. Now, so long as 
the sleeve is unchanged in ‘position +, R, and » remain 
the same, as, of course, dees also W. Differentiating 
with respect to N, we find— 


A S=o7 WRN AN. 
Put A N = 1 per cent. of N, then A S = force power, or 
Force power =" W RN 
= Oles+oW 
Co 


--2a{s+ew} 


The force power so calculated does not include any 
deduction for internal friction. This internal friction 
should be reduced to an equivalent central axial force 
acting on the sleeve and subtracted from the above to 
obtain the real effective force power. As in many 
governors S is normally zero, it is necessary to note 
that when S = O it does not follow that either o or A S 
become zero. To find ¢ in such a case, it is only neces- 
sary to suppose acting on the sleeve some finite small 
value of 8. The finding of » and o is very conveniently 
accomplished by drawing a stress diagram for the 


governor. Such a stress diagram gives a much clearer 
view of the possibilities of advantageous modification of 
the design than does any algebraic or arithmetic calcu- 


lation. It is besides most desirable, in order to show the 
stresses and necessary sectional strengths of the various 
parts, and above all to show the bearing pressures at 
the various joints, which are all-important as regards 
frictional insensitiveness. For this purpose not less 
than three stress di s should drawn, corre- 
sponding to lowest, mean, and highest speed and position 
of sleeve. 

If springs be used to give the axial force S, the value 
of § will be different for the three positions of the sleeve. 
It is very interesting to compare the effects of spring 
thrust and of dead load upon the sensitiveness. These are 
invariably used in order to increase the normal speed ; 
that is, S is always arranged so as to assist in producing 
centripetal force—never so as to assist the centrifugal force 
as against W. Otherwise stated, « is always made positive 
—never negative. The obvious reason is that this gives 
a more compact form of governor for a given power and 
speed. The result is that as the sleeve moves in the 
direction of higher speed, any S-producing spring, whethey 
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in compression or in tension, becomes more strained, and 
exerts a greater S thrust or pull, while an S-producing 
dead load would exert the same § force in all positions of 
the sleeve. Thus, a spring S assists W in producing 
centripetal force more for higher speeds than does a dead- 
load §, if both give W equal help at meanspeed. There- 
fore, for a given increase of speed, the sleeve moves a 
shorter distance with a spring S than with a dead load S. 
That is, although springs have many counterbalancing 
advantages, they have the disadvantage of lessening the 
sefigitiveness below that obtained by a dead-load central 
forée of the same mean amount. 

This disadvantage of springs can be overcome by 
making the spring act through a lever arranged so that 
the leverage of the spring force round the fulcrum 
diminishes as the spring becomes more strained ; but a 
dead ioad can also be similarly arranged 
diminishing leverage as the sleeve moves in the direction 
of higher speed. Although such a lever arrangement is 
apt to look clumsy, it is the readiest method of obtaining 

t sensitiveness in governors. 

Fig. 1 shows such an arrangement of tension spring. 

By changing the normal tension of the spring the force 
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power and speed of the governor can be altered as desired, 
and by shifting horizontally the upper’ pin attachment 
of the spring the sensitiveness may be made greater 
or Jess. 

In Fig. 2 is shown a stress diagram for a Porter governor 
which illustrates simply what has been said above. It 
is seen at a glance that the ratio of A C toA S is the 
same as that of oS to 8, namely o. The ratio is, in this 
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case, simply tan 6, and o tan ¢+ tan 9; so that 
pat me Without alteration of 8 or W, the 


force power can be increased by diminishing ¢, but it is 
not difficult to see that this at the same time diminishes 
the sensitiveness. For a given S and W the normal speed 
and the sensitiveness can easily be greatly increased by 
making ¢ large, but this is done at the expense of force 
power. The measure of governor stability and interesting 
relations between sensitiveness, force power, energy 
power, and stability, will be given in a subsequent 
communication. 








IRRIGATION WORKS IN VENEZUELA.—The Government of 
Venezuela has awarded a contract to Ernesto C. Wendt and 
Atters, of Maracaibo, under the name of the Irrigating Canal Com- 
pany, for a freshwater canal for irrigation and drinking purposes. 
It will ron from the Palmarito River, at some point between Pal- 
marito and Caricorial, to Sabana Rica, with a branch to the city 
of Maracaibo, The canal is to be 33ft, wide at the mouth, 
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A Chronology of Inland Navigation in Great Britain By 
H. R. Dr Satis, A.M, Inst. C.E, London: E. and F. N. 
Spon. 1897, 

Tuts book of 116 pages gives a chronological account 

of the inland navigation in Great Britain, commencing 

from the time when the Danes sailed up the river Lee in 

894, and when Henry I., in 1121, opened out the Fossdyke 

Canal, originally constructed by the Romans, to the com- 

pletion of the new lock at Grafton, on the river Thames, 

in 1896. The first partof the book is of historical interest, 
while the latter part is useful in giving an account of 
legislative enactments in reference to canals and water- 
ways, and the dates when alterations have been made 
either in the management or improvement of these 
waterways. - No record of the kind has been issued since 

Priestley’s book on rivers and canals was published in 

1831; and although there is no attempt to follow 

Priestley’s example in giving a historical account of the 

waterways, the chronological record given will no doubt 

be of service. 

It is to be hoped that the author will follow up this 
work by publishing a complete list of all the canals and 
waterways in Great Britain, giving the mileage, size of 
the locks, and means of water communication, more 
especially between the seaports and inland towns of the 
country. Such a book would be of very great use not 
only to traders as a means of reference as to the mile- 
age, and size of craft that are able to navigate from one 
system to the other, but also to those who frequently, for 
purposes of pleasure or otherwise, have occasion to send 
boats from one part of the country to the other. No- 
body would be more competent to undertake this task 
than Mr. De Salis, as he has in his own steam launch, 
specially constructed for the purpose, navigated over the 
greater part of the canals and rivers of this country. 
We gave a fully illustrated description in Toz ENGINEER 
for November 8th, 1897, of Mr. De Salis’ boat Dragon 
Fly, and a copy of the log of a journey from the Thames 
to Birmingham, and thence along the Shropshire Union 
system, the Manchester Ship Canal, Aire and Calder 
Navigation, and back by the Rochdale, North Stafford, 
and Grand Junction canals, to the Thames. 

There is a great deal of information already existing 
concerning the inland waterways of this country, but it is 
scattered about in various publications, and therefore of 
little service for general use. Mr. Jeans’ book on “‘ Water- 
waysand Water Transport,” published in 1890, by E. and 
F. N. Spon, devotes considerable space to the water- 
ways of Great Britain, and brings the historical account of 
the principal canals up to the present time. This book, 
however, although containing many useful statistics, is 
intended more to show the value of inland water com- 
munication than as a handbook for traders and those 
who use the canals. 

The ‘‘ Oarsman's Guide,” published by Messrs. Phillips 
and Son, in 1896, gives a great deal of useful informa- 
tion as to distances, locks, towns passed through, and so 
on, and would be invaluable to any one cruising in these 
waters for pleasure. 

More detailed information is to be found in the Blue- 
books issued by Parliament. The Report on Canals made 
to the House of Commons in 1883 contains the evidence 
given by a great number of canal managers and experts 
as to the condition of the waterways and the system to 
be pursued in making them of more service as a means of 
cheap transport. It has also a map of the canals prepared 
by the late Mr. Abernethy. The Returns made to the 
House of Commons on Inland Navigations in 1870 
give the date of incorporation of the companies or trusts, 
the length of the waterways, and number and size of the 
locks. The return made to the Board of Trade on the 
canals for the year 1888, and issued in 1890, is the most 
complete statistical account that we have of the capital, 
revenue, and expenditure of the various canals; also 
of the amount of traffic, length and dimensions of all 
locks, with particulars of tunnels and reservoirs, and size 
of boats capable of navigating the different waterways. 
This return, however, being the first made, is not as com- 
plete as could be desired, and being now nearly ten years 
old, is rather out of date. 

The canal map published by Messrs. Phillips on the 
scale of 10in. to the mile shows all the canals and navi- 
gable rivers of England, and that prepared by Mr. 
Lionel B. Wells shows by different colour the canals 
owned by railway and independent companies, the capa- 
cities of the canals for different sizes of boats being 
denoted by the thickness of the lines. There is also a 
table giving the total length of each system. 

A complete handbook of British canals and waterways, 
combining all this information in a condensed form, 
would be of great service to those interested in inland 
navigation. 


Field Manual for Railroad Engineers. By J. C, Naatr, 
M.A.M.C.E., Professor of Civil Engineering in the Agri- 
cultural and Mechanical College of Texas. First Edition. 
First thousand. New York: John Wiley and Sons. 
London : Chapman and Hall, Limited. 1897. 

WE confess we would rather use the volume before us as 

an Office instead of a field book, and in fact a consider- 

able portion of the text, covering over two hundred pages, 
is obviously unsuitable to the title bestowed upon it. 

Engineers, no doubt, when laying out railways, are obliged 

to make some calculations in the field, which they 

endeavour to render as few and as simple as possible. 

There is, on the other hand, no necessity for making them 

allal fresco. A.skilful and experienced man can generally 

manage pretty fairly to divide his work into two Sehdona, 
the manual and instrumental to be done in the field, and 
the calculations or head work to be worked out in the 
office or at home in the evening. Let us take a case in 
which the engineer has run his tangents for a railway 
curve over difficult ground, frequently more than a day’s 





work, and observed his angle of intersection, Knowing 
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the radius of the curve, he can calculate the length of the 


tangents, and thus find his springi » the | 
of the curve, the angles for the "odd. distances 
regular arcs of 100ft., or whatever may be the length of 


chain he uses. He may aleo find the position of hig 
“secant” point, as a check upon the accuracy of hig 
work, but he will be lucky if he can “ get it in.” The 
next morning he proceeds to utilise all his calculations in 
measuring his tangents and laying out the curve and check. 
ing it independently when possible. If the “last sight” 
or direction of the angle for the last odd distance falls 
within 2in. or 8in. of the last springing point, it is usually 
considered a sufficient check, for it is next to an impossi. 
bility that any errors should balance each other. 

The days of the railway mania are over, and men are 
seldom now employed in pe out lines, whose only quali- 
fications consisted in being able to set up a theodolite and 
level, and apparently handle the same correctly or incor. 
rectly. Practice and experience, with a knowledge of 

neral principles and established rules, are essential, but 
cent these a certain amount of natural talent and 
aptitude for the particular kind of work are indispensable, 
A good locating engineer, who is rare, should possess the 
same special ability with which a skilful general jy 
sce hs, Va kind of instinct, as it were—which enables 
him to select the best ground upon which to arrange his 
troops in battle array, and mancuvre them to the best 
advantage in the impending conflict. The first two 
chapters of Mr. Nagle’s book are common property, but 
the remaining four relate solely to American practice, 
which is very different from our own. For example, the 
“ angle of intersection” measured by American engineers 
is the supplement of that generally used here, whethcr 
measured externally or internally. Our curves, more- 
over, are not estimated as multiples of a 1 deg. curve, 
that is, a curve in which an angle of 1 deg. at the centre 
is subtended by a chord of 100ft. at the circumference. 
In Chapter IV., in which the subject of ‘“ Transition 
Curves ” is treated, some of the formul# and equations 
are very tedious and complicated, as a reference to the 
first paragraph and to equation (152) on page 116 will 
abundantly testify. As some of our readers may not be 
pe with the term ‘“ exsecant,” of which tables 
are given, it may be stated that the exsecant of any 
angle equals the versine multiplied by the secant of the 
same angle. However well adapted to the requirements 
of American practice, the contents of the volume are 
scarcely in unison with that prevailing among English 
engineers, 


Electric Power in Workshops. By E. Kiteurn Scorr, 
A.LE.E. London: Biggs and Co, 1897. 


Tas book is a compilation of information which has 
hitherto been scattered throughout British and foreign 
technical journals and the “ Proceedings” of societies. 
It has appeared at a time when the application of electric 
power for the purpose of working machinery is occupying 
the attention of very many engineers, and in the future 
there will be no doubt a very extended field for the use 
of electric motors. Central station engineers have long 
been hoping for a good day load in order to improve the 
load factor, but it has been left for the Vestry of St. 
Pancras to reduce the cost of supply for motor purposes 
to 2id. per unit, the lowest charge in the metropolis, 
with the possible exception of Shoreditch, and even this 
price has been reduced in Manchester to 14d. For the 
small manufacturer and the user of light machines there 
can be no doubt it will be far cheaper to purchase electric 
energy at such rates than to put down a gas engine or to 
rent power from a shaft actuated from a neighbouring 
prime motor. 

Data as to a number of workshops in which motors are 
used and supplied from private instaJlations are given in 
the form of tables, and useful information is given in the 
first part regarding direct current motors. The chief 
question which the factory owner puts to himself is, of 
course, what will be the pecuniary saving effected by the 
installation of electrical plant in place of mechanical 
plant, and he must first be convinced of the great loss 
constantly taking place in the transmission of power by 
shafting and belts. A table in the book before us gives 
actual data obtained by Mr. Richardson, showing that the 
loss in a marine engineering works varied from 20 per 
cent. to 70 per cent., with an average for eight shafts of 
43 per cent.; there can be no doubt that most proprietors 
are in absolute ignorance as to the actual losses going on. 
The installation of electrical plant at the large works of 
Messrs. Siemens Brothers and Co., Woolwich, has effected 
a saving of 3000 tons of coal per annum, while in many 
other works similar favourable results have been obtained. 
The facility with which the various machines can be 
moved about, and the freedom of arrangement of 
all sorts of tools in the shops regard to lines of shaft- 
ing being unnecessary, are great points in favour of the 
new system. For new works the whole structure 
may be far lighter than would otherwise be the 
case, and the upper part of the shop is kept entirely 
clear of belting. The particular minimum unit of power 
for the motors can only be settled for each particular 
case. The latter part of the work deals with alternate 
current motors, but we do not think these will 
at present rival the direct current plants, although 
for purposes of advertisement one or more electrical 
firms appear to be using motors of this type. If a mono- 
phase alternating current motor be produced which will 
work with a frequency of, say, 80 or 100 periods per 
second, and start with full load on, then, no doubt, it 
would be a great boon, and its advent would be hailed 
with delight by central station engineers and users of 
power; but at present, with the highly unsatisfactory 
alternate current motors of this type which are upon 
the market, little extension of the supply of alternate 
currents for power work can be expected. 

Details are given concerning starting switches which 





will be valuable to persons ed in the application 


engag 
of electric motors to such machinery as lifts, and the hook 
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will be of considerable service to many as a summary of 
the present state of the art. 


— ager Manual pie Guide oe Pe ay at, Con- 
struction of Systems o, inage a ewage Disposal from 
Houses. 4 W. M. b imang og M. Tost. OE. Penton 

Biggs and Co., 139-40, Salisbury-court, Fleet-street, E.C. 
It is one thing to provide for a large city, even approach- 
ing the un eled area of our own metropolis, a complete 
system of main drainage, and quite another to connect it, 
with a due observance of the needful sanitary precautions, 
with the buildings and dwellings which drain into it. It 
is in the connection between the house drains and the 
main sewers that the danger to the health of the in- 
habitants arises, to which may be added the utterl 
defective original construction of the house drains, an 
the subsequent neglect of their proper management and 
supervision. Ifa new and up-to-date system of road and 
street sewerage is introduced into a largely and closely- 
populated district, it is almost criminal to merely make, 
even the best junction, between the main sewers and the 
antiquated drains laid at the time the ancient houses were 
built. Nothing less than a reconstruction of the old 
house drains will suffice to effect the complete egress of 
all refuse matter, slops, and superfluous water from the 
habitations. In all these old drains there is not a single 
provision against the escape of sewer gas, or for their 
adequate flushing and ventilation. A sanitary survey, as 
the author remarks, is the first step to be taken to remedy 
the conditions which prevail with respect to house drain- 
age, not only to a great extent in London, but in all our 
large cities. Before an evil can be remedied, it must first 
34 sates into, then recognised and openly acknow- 
edged. 

The first six chapters relate more to the theory of a 
drainage system, and include the planning and arrange- 
ment of ins, their proper inclination or fall, which 
cannot be always ens , and the subject of subsoil 
drainage. Passing over the manufacture of pipes, 
setting out, and construction, the student’s attention 
may be directed to Chapters VIII.—XII. In the body 
of the text, drawings on a scale sufficiently large to be 
working drawings are given of intercepting traps, valves, 
joints, manholes, and lampholes. 

After commencing Chapter VII. itis to be regretted that 
until Chapter XV. is reached the contents of the volume 
somewhat approach those of a trade catalogue. In his 
preface the author admits his obligations in this respect, 
but perhaps he may have availed himself a little too 
liberally of his friendly offers. It is not ible to treat 
the subject of Chapter XV., which deals with the 
‘* Disposal of Sewage from Isolated Houses,” in the space 
at the disposal of the author, but there is a good deal of 
information in a succinct and condensed form. It may 
be remarked that a considerable portion of this chapter 
is more devoted to the general disposal or utilisation of 
sewage than to the limited treatment of it from isolated 
houses. At the conclusion of the volume five chapters 
are added, relating to the legislative measures enacted 
under the various Public Health Acts, and the powers 
possessed by the local authorities to enforce the same, if 
they will and if they can. Administration, however 
excellent, becomes luced to a nullity if execution is 
impracticable. Considered in its entirety, the little 
volume of Mr. Spinks will be found to be a very useful 
vade mecum to the sanitary inspector, the clerk of works, 
and to the “jerry” builder if he would only profit by it. 
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AN EXPERIMENT IN ACCELERATION. 


Durine the visit of the British Association to Canada there was 
an interesting experiment carried out at — made with a 
train of four standard Chicago and South Side elevated cars, 
equipped with the Sprague unit system, and run on a track laid 
alongside the Erie Canal. This system has been described recently 
in the Railroad Gazette, and, therefore, it is unnecessary to go into 
that part of the demonstration now. It is enough to say that it 
was most interesting. The four cars coupled up were accurately 
and readily controlled from the end of either one of the cars, 
Naturally the motorman would be on the front platform, but in this 

t each car by this system is made an independent motor car, 
eo that it can take its place at the head of a train or can be run in- 
dependently in ewitching and other operations. A compact vestibule 
arrangement has been designed, which will be applied to the cars 
now equipping for the ‘ Alley L,” by which the motorman can be 
as wel! protected as he wishes, and which leaves the platform free 
for when it is not at the head of atrain. One very 
pretty feature of the demonstration was the acceleration of the 
train of four cars three cars cut out, two cars, and then one 
car out, and finally with all four cars cut in. 

A special acceleration test was made with one car. This car was 
equipped with four 50-horse power "per eae one on each axle, 
thus making every wheel available for adhesion. The car itself 
“a about 24 tons, The result of the acceleration test was 
as below :— 
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In this case the gear ratio was 1 to 54. This astonishing accelera- 
tion was secured with very little jerking ; one found himself lean- 
ing over towards the rear of the car, and continued to lean in that 
direction as the s went up with such amazing swiftness. Such 
jerking as was felt can be poe f avoided by proper arrangement 
of the resistances and by careful manipulation. In a later is:ue 


we intend to discuss theso accelerated tests with relation to other 
recorded accelerations, 





LIGHT-DRAUGHT GUNBOATS FOR THE U.S. 
NAVY. 


Provingp for by Act of Congress, 1893, the three light-draught 
gunboats, Nashville, Wilmington, and Helena, represent in 
the American navy the pioneers of a class of craft intended espe- 
cially for duty in the shallow bays and rivers of the Orient, and 
are interesting because of the peculiar exigencies of that ser- 
vice, and for the manner in which these needs have been met. 
Much of the work done in the East by naval vessels is 
merely police duty, and the general run of craft assigned for 
that service is relatively too expensive of maintenance. These 
boats are counted upon to answer the needs, and to be at the 
same time economical. Of the three, the Nashville, Fig. 3, is 
the only one carrying sail. She is rigged as a fore-and-aft 
schooner, with two pole masts bearing trysails—a spread of 





canvas which will serve the single Ly of steadying her. 
Her principal dimensions and general features are :— 


wes 


fire Room 


Number of cylinders .. .. .. os eof «+ « 
Diameters of cylinders in inches, H.P... .. 
- 3} 
gndL.P. .. 
i re 


Common stroke in inches .. a ae ae ee 
Steam is supplied by six boilers, four of them being of the 


ae 


Yarrow , but built by the contractors, the Newport News 
Shipbuil Company, of Newport News, Va., from its 
own di , while the two remaining are of the single-ended, 
horizontal, return fire-tube type. The water-tube boilers 
were designed for a working pressure of 250 1b. 
Gintivne. 2.20 
Grate surface, square feet 3... 2... 2. oe oe oe 85 
Heating surface, square fect .. .. .. - 1000 





Each of the Yarrow boilers has an automatic feed regulator 





of the Thornyoroft patent, 
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Fig. 1—ANNAPOLI8 CLASS 
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The fire-tube boilers are designed for a working pressure of 1601b, 


Length over all oo o 

Mean diameter - nt bmg i 

Number of furnaces ., .. .. . 1 

Grate surface, square feet .. .. . » Mt 

Total heating surface, square feet . eo ce cc 675'01 

Under cruising conditions, the two fire-tube boilers wij] 

supply all the steam needful for running the engines in theiy 
triple- ion form; but at full s all the boilers wil} 
be called into requisition. The water-tube boilers wil} 


supply their steam, at a pressure of 250 Ib., directly to the 
high-pressure cylinders, while the fire-tube boilers will make 
their first connection at the first receiver, where the high. 
pressure exhaust will be of 160 Ib. pressure. The air-pumps 
are driven by a rock shaft and arms from the second inter. 
mediate pressure crosshead of the main engine; but auxiliary 
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| skegamane are driven conjointly by the independent 
| circulating pump engines, of which there are two. The 
| exhaust cooling water of the condensers is fed to the 


load -lin en x0e SGI 
tg ae ee ee - «. 88ft, Sin. | evaporator, resulting in a very considerable saving of heat. 
en a aan ae eos . . | On the run from m building yard to 9 trial course the 
Maxim 2 ne 5 leg ‘ | engines were worked triple-expansion, and steam was sup- 
aoe ere ee ome | plied by the two Scotch boilers under forced draught. 
ormal coal supply . .. .. .. 150 tons : 
Toul bunker eapedty” -. : 400 tons | ee eee + Base 
mp * Average speed, knots .. .. .. -. in" 
Seamen and marines ©. 1) <2 co! LI iss | Wind, pointe fom iad ae 
The boat is driven by two sets of quadruple-expansion | Steam presture, average. sc) sts ae 
engines —~ twin — 7 aay roe | Revolutions, average eC 2 
the service other than torpedo boats driven by engines of that Colleetive horse-power, main engines.. .. ‘ 
sort. For the sake of economy the low-pressure cylinders | - po pane oe - 4 pie aie 448°61 
are designed to disconnect, leaving the three remaining | Coal per indicated horse-power per houk *.. .. 2°84; 
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Fig. 2—MARIETTA CLASS 
cylinders to be run most economically at cruising speeds. | On the full-speed trial the vessel made a mean of 
The dimensions and features of each set of engines are :— 16°299 knots during a total elapsed time of 3 hours 35 


minutes and 29°5 seconds. On one division of the course 
she attained, for a distance of six nautical miles, a speed of 
16:99 knots. The contract required a speed of 14 knots, and 
the bonus earned by the contractor for extra speed amounted 


to 45,980 dols. On that run the following data was taken :— 
Displacement, mean, intomns .. .. .. «. «+ «- 1864 
Revolutions of main engines, per minute .. .. 808 
Steam pressures in boilers, by gauge : 
pe ee ae ia eae 2 
a Ce ee ee 154 
ee in onan ge oe ae i ee 
pressure ucts, mean, inc wa oa, oo EO 
Collective indicated horse- power main engines 
and circula‘! uk ce cn ee te es oe SIS 
Total horse- power of all machinery ean 


awa... a 
The forced draught is maintained by three steam-driven 


blowers, one of 4Sin. for the fire-tube and two of 36in. 
for the Yarrow boilers. Artificial ventilation is induced by 
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electrically-driven blowers, so arranged that they may 
orther supply cf eens, They are worked by 2-kilowatt 
motors. e vessel is lighted by electricity, and the lighting 
installation consists of 240 incandescent lamps, one search- 
light, and one set of signalling apparatus. 

The upper deck of the Nashville runs unbrokenly from 
stem to stern, and besides its advantage of structural 
strength, affords most ample berthing and living space, while 
making the craft much drier in wet weather than is usual in 


small vessels. 

The main gas is composed of eight 4in, breech-loading 
rapid-fire rifles. Four of these guns are mounted on the 
upper deck, two forward and two aft, protected by fixed 
ental shields. The remaining four are mounted on the 
gun deok, and besides the protection of shields, are sheltered 
within sponsons of steel 2tin. thick. These latter guns have 
a total sweep of 140 degrees, while those on the upper deck 
have s greater aro of fire by some 20 degrees. The secondary 
battery consists of four 6-pounders, two 1-pounders, and two 
Gatling guns. The 6- ders are mounted on the gun deck 
in sponsons armour with lin. steel, and have a wide field 
of fire. The 1-pounders and Gatlings are placed upon the 
upper deck, where calculated to give the best service. There 

is a very considerable — of ammunition. 
The Wilmington an lena, Fig. 6; p. 548, have been 
lanned more especially for the conditions of river service inthe 
Par East, where the waterways for hundreds of miles inland are 
the principalarteries of commercial intercourse, and which are 
crowded with countless numbers of Chinese craft. These 
boats are to do the service so long relegated to the old 
Monocacy, the last of the American wartime double-enders. 


Their principal dimensions and general features are :— 
Length on load water-line .. .. .. «. «. +. 250ft. 9in. 
— oe 60. 08 © +. 40ft. lin. 
Maximum draught . ft, 9°75in. 
Mean draught - oft. 
Displacement, normal «- 1892 
Normal coal supply oo € -- 100 tons. 
Total bunker capacity .. . . 280 tons. 
Complement ee 80 


i Sg oe EMER, 
On their trials, the Wilmington made 15-08 knots, develop- 





shape. Above the water-line they appear normal, but imme- 
diately below they are hollowed out into two tunnels, within 
which the screws work, the water flowing easily and amply 
to them. The result is immediate response of motion, some- 
thing particularly needful in narrow and swift-running 
ya — a —— pee a = Screws 
rom passing craft, gun-fire from cliffs, inst 
shelving banks. There are two rudders, one focwaeh at the 
other on the centre line. 

There is one military mast with two fighting tops on each 
boat, two Gatling = in the upper top and two 1-pounders 
in the lower top. The conning-tower is placed just beneath 
the lower top, and is reached by a sheltered stairway. The 
ammunition for the guns above is raised within the cover of 
the lower mast, The batteries are the same as that of the 
Nashville, and but four of the 4in. and two of the 6-pounders 
are housed in sponsons. The remaining guns are mounted in 
the open on the by oF deck forward and the main deck aft, 
and are protected by fixed segmental shields. The sponsons 
are 60 eon. oe that the guns turn in within the side line, 
and everything has been studied to the end of offering as few 
projecting features as possible likely to foul in passing other 
craft in a crowded waterway. 

The unhealthful conditions of river service in the East 
have been met in many wise sanitary provisions in the shape 
of unusual berthing space and extensive means of ventilation 
and drainage. The record of the past quarter of a century 
has shown the harbouring of refugees to be the principal 
mission of naval vessels in China, and in providing room for 
many more than the service complement, the boats are fitted 
to that end as well as for the quick and ready transportation 
of a formidable body of men. And, further, to this latter 
end, these gunboats carry larger boats than those commonly 
allotted to craft of their size, that they may either land or 
embark rapidly a considerable force, A double set of awnings 
fore and aft will yield comforting shelter in the sunshine, 


expansion type. The one engine for each of the single-screw 
boats has cylinders of 15}in., 254in., and 36in. respectively in 
diameter, with a uniform stroke of 30in. The trial trip of the 
Annapolis and her performance may be taken as a standard 
for the Vicksburgh and the Newport. The Princeton has yet 
to be tried. The Annapolis was tried upon a displacement of 
943 tons, and when she was drawing about 11ft. 5in. mean. 


Data of performance of main engine :— 
Number of revolutions per minute “a - 146°76 
Steam pressure in boilers per gauge .. .. «- 224°7 
Vacuum in con oe hae 26° we a6 gh ted 
Air pressure in ash pits, inch of water .. .. .. .. 7 
Collective indicated horse-power, mainergine .. .. 1207°59 
Collective indicated horee-power, main engine, air, and 
circulating Oe: ce he oc ee 8 0a a ee 
Total of all machinery in us9.. .. .. o« - 1227°20 
Slip of screw, percent. .. .. oo e 17°3 


The boat is fitted with two water-tube boilers of the 
Babcock and Wilcox pattern, and together contain 98 square 
feet of grate surface, and 3620 square feet of heating surface. 
These boilers steamed freely on the trial, the water being at 
& steady height in the glasses all thetime. The fire-room, in 
open communication with the engine-room, was unusually 
comfortable. There was very little vibration of the vessel. 
The Newport and the Vicksburgh have each two water-tube 
boilers, and together the two have a total grate surface of 
78 square feet, and a total heating surface of 2524-04 square 
feet, and those in the Newport maintained a pressure of 
1821b., while the Vicksburgh’s boilers did 1861b. The mean 
speed of the eer was 12°71 knots, and that of the 
Newport was 12°29. The contract called for 12 only, and no 
premium was offered for excess development. The collective 
indicated horse-power of the main engine and the circulating 
pump on the Vicksburgh was 1103-85; that on the Newport 
was 1008°75. 

Common to all of these boats, the machinery worked with- 
out a single hitch, and the Bureau of Steam Engineering, 
the designers, are to be congratulated. The screws are fixed 
to disengage when under sail, and the lines of these sail- 





while permitting the men to sleep upon the decks at night 
beyond the reach of those dangerous, drenching, tropical 
dews 





There are many special fittings which add considerably to 




























powered boats promise to make them excellent sailing 
| vessels; in fact, 1t is expected that they chall make quite 




































































\ \ 
\ \ 
\ j % 
A \ \ 
yd ee x \ i i \ 
+ \ | ft ‘ \ 
vs it me | - \ Ni 
1 2 = | : 
a eis, \ | 
A Hi s, | | H x 
a | mas % \ | Hie \ 
C | Aa ote aus aN \ 
F | CA tes | ns \ 
Beas: Ny X | a gic 
| BE \A | EE oe 
fs } fa | XY X eel sho BS: 
4 | AB | AAR = be 
| Gey meee: \ 
Z A eb 7, 
y . 7 > (thes == WY fafa ti > ba 
x a —— a - X -— ce oh — | t ~ — 797" wnmer Bea? 32 ony 7 o 3 
= = Ss US sey aE) 3s 
-—— \. 29°" wmad Boat PORT Postrron s8 ——— = — — pe 
= ; a 2 =o 
\ "s ° i ° +S f 8 (ay ° Yj “ a OTs FB W w 
mm, ~~ 
SS ah) 
™ ° ° suo : c > oO ° ° 
° fo) ° ° ol // ° ° oO ° 
= oF ; / — a o 
i Ce Me ae ae ‘oo a %5 oe rr} we se "3 "» Pe Re Sen re igi 
Fig. 3—UNITED STATES GUNBOAT, NASHVILLE 


ing an indicated horse-power of 1894, while the Helena, tried 
practically in a calm, made 15°50 on an indicated horse-power 
of 1988, Designed peculiarly for river service, and of such 
light draught, the boats are very sensitive to wind, and the 
difference in ee is attributable entirely to the 
weather prevailing when the vessels were tried. 

The propelling engines, one for each of the screws, are of 
the vertical, inverted, direct-acting, three-cylinder, triple- 
expansion type. The principal dimensions are :— 


the comfort, convenience, and efficiency of all three of these 
boats, and every bit of the woodwork is fire-proofed by an 
electolytical process. Much has been said on this subject, and 
by the Press generally against fire-proofing. But, properly 
and intelligently handled, the materials so treated respond 
perfectly, and thebeautiful polished furniture, finished wocd- 
work and carvings on these vessels are evidences that speak 
for themselves. 

In an early issue we shall give sectional drawings of the 
Wilmington and Nashville. 





Diameter of cylinders—High-pressure.. .. .. . 145in, 
Intermediate-pressure.. -. 22in. 
Low-pressure.. .. .. . 83°75in. 

Common stroke .. - 18in. 


There is an air pump for each main engine, driven by that 
engine. Each boat has an Allen dense-airice machine of one 
ton capacity, and there are the usual means of artificial 
ventilation, supplemented by small portable electrical fans. 
The boats are lighted by electricity. On trial the following 


data was taken :— 
Helena. Wilmington. 

Displacement, tons .. .. .. .. «» 1840 . 1842 
Revolutions, main engines «.. .00., ae. « - _ 8 
Steam MD cc os ce oe ee 180°91b... .. 185-1Ib. 
Vacuum in condenser... .. .. .. «- oo « 243in, 
Air pressure in fire-rooms in inches cf 

Collective I.H.P., both main engines .. 194536 .. .. 185781 
Total I.H.P. of all machinery in use .. 198818 .. .. 189437 
Slip, mean of both screws, percent. .. 21°04 21-36 


Steam is supplied in each boat by six single-ended, horizontal, 
cylindrical return fire-tube boilers, ‘each with one furnace, 
eir principal dimensions are :— 


Shell, length heads o- . 6 
neyo mean. id ae “eee me ol, . 
Total grate surface, one boiler ee eG xe. pele "th onus feck. 
Each vessel was required to make 13 knots, and for the 


excess development the contractors got for the Wilmington 
41,512 dols., and for the Helena 49,942 dols. The contract 
price for each of the three boats was 280,000 dols. 

A water-tight deck is worked over the region of the vitals, 
and the coal supply is so disposed that it gives added pro- 
tection, while a band of lin. nickel-steel armour, 3ft. Sin. 
wide, runs along the water-line amidships for a distance of 
67ft. These boats are the only gunboats in the American ser- 
vice so protected. 

Owing to the light draught of these vessels, and the use of 
twin screws, in conjunction with the special river service for 


As a second addition to the American naval police, Con- 
gress made provision, by Act approved March 2nd, 1895, for 
six composite gunboats. Four of them, the Newport, Anna- 
polis, Figs. 1, 4, and 7, Vicksburgh, and Princeton are barken- 
tine rigged and have single screws, while the Marietta and the 
Wheeling, Figs. 2and 5, have twin screws, and carry onlyasmall 
pread of steadying canvas. The general particulars and 
principal dimensions are :— 


Single screw. Twin screw. 
Length, load water-line .. +. 168ft. <n). oe- eae 
Beamextreme .. .. .. — .. 86ft. . S4ft. 
Mean draught, bottom of keel .. 12ft. co? bs ES 
ent,normal .. .. .. 1000tons .. .. 1000 tons 
Collective indicated horse-power 
e se et 4d co 2800 -- 1081 
Speed an hour in knots 13°17 «- 12°88 
Coal supply, normal.. 100 tons - 120 tons 
Total bunker supply 838 tons - 836 tons 
Complement .. .. .. « oa. 146 -- 146 
The outside plating reaches down to a line abreast the 
berth deck, a ous averaging about 4ft. below the water-line. 


The planking extends upwards to a general height of 24in. 
above the water-line, and, with the exception of the uppermost 
3in., is coppered throughout. Every carehas been taken topre- 
vent galvanic action, and the best British practice has been the 
accepted standard. There is but one course of planking. 
The advent of these composite vessels in the United States navy 
marks a new era in American structural practice, and it is the 
first move toward that sheathing of ships so long and so wisely 
advocated by Chief Constructor Hichborn. Had his sugges- 
tions prevailed before, and had they been carried out to the 
extent recommended by him years back, American battleships 
and cruisers would have been sheathed, and the present lack 
of docking facilities might have been viewed with less concern. 
As it is, however, it is safe to say that the building of new 
dry docks will go hand in hand with the general sheathing of 
their ships, The engines for both the single-screw and the 





which they have been designed, their hulls aft are of unusual 





twelve knots under sail alone with favourable conditions of 
wind. None of the boats are fitted with electric lights, but 
space and reserve weight have been allowed for the installa- 
tion of such plants. The armaments, alike for both the 
single-screw and the twin-screw types, consist of a main 
battery of six 4-in. rapid-fire rifles and a secondary battery 
of four 6-pounders and two 1-pounders. Four of the 4in. 
guns are carried on the gun deck, amidships; the two others 
are carried on the main deck, on the centre line, one forward 
and one aft, and are protected by fixed segmental shields. 

The engines for the Marietta and Wheeling are “rights” 
and “ lefts,” each in its own water-tight compartment, and 
have cylinders of 12in., 18}in., and 28in. om neh in 
diameter, with a common stroke of 18in. Each boat has two 
single-ended boilers, those of the Marietta being of the 
Babcock and Wilcox type, and those of the Wheeling being 
of the Scotch pattern. 

On the speed trials, the following data were taken :— 


Marietta. Wheeling. 
Total indicated horse-power, 
all machinery .. .. .. .. 1054°08 .. - 1079°7 
Revolutions, mean .. .. 231°8 231°4 
Steam pressure at boilers 173°6 - 182°0 
Coal, lbs. perhour . .« 2300°0 lew on Se 


Ai a question of types, in the ce peg boats, a 
very judicious combination, it is thought, of the steam 
and the sailing ship has been adopted, with lines care- 
fully adapted to the exigencies of both services, and with a 
promised speed, under sail alone, equal to, if not superior 
to, that of the best steaming conditions, while in the twin- 
screw boats are presented examples of steam power in all its 
self-sufficiency, provided nothing break. At best, the activity 
of the Marietta and the Wheeling must be narrowed down to 
the possibilities of 236 tons of coal, dwindling necessarily all 
the while; while the range of the Annapolis, Vicksburgh, 
Newport, and Princeton will be practically unlimited, setting 
aside the question of provender; and should either their 
engines or their coal fail, they will still have all of the inde- 
pendence promised by a fair wind and a spread of canvas 
amounting to 11,165 square feet. 








Mr. W. D. Hoveuron, of the Sankey Wire Mills, 
Nostaey manufacturer of plough and patent steel wire, and of 
steel rope of every description, informs us that he has 
appointed Mr, T, Reunert, M.I.M.E., M.I.C.E., of Kimberley, and 
essra, Reunert and Lenz, of Johannesburg, his representatives 





twin-screw vessels are of the three-cylinder, vertical, triple- 


for South Africa, 
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MODERN JAPAN.—INDUSTRIAL AND 
SCIENTIFIC. 
[From our Special Commissioner. ] 
No. XIIL—THE TRAINING OF ENGINEERS, 
Toxyo, October 21st. 


One cannot very well recapitulate in much detail here 
the early struggles of technical education in Japan, 
although the. subject would undoubtedly be interesting. 
It appears, however, that the first serious efforts to 
organise a system of technical education on modern 
lines came into life about the year 1868. In 1871 the 
country was mapped out into educational districts, and 
certain institutions, which may be said to have formed the 
nucleus of the present Tokyo University, were amalgamated 
and placed under the control of the Department of 
Education. This was a decided step forward, but things 
generally remained in a very chaotic condition until the 
advent of Mr. Henry Dyer in 1873. To quote the words 
of one of Mr. Dyer'’s fellow-professors, ‘* He was one of 
the few foreigners who, while advising the Japanese, had 
the power to carry them with him.” He found the ideas 
about a higher technical education in Japan very vague 
and unformed, and at once set himself the uphill task of 
gene things into shape. In this he was most efficiently 
backed up by Mr. Yozo Yamao, now Viscount Yamao, 
the then Minister of Public Works. Under the combined 
influence of these two gentlemen, the institution 
intended as a college was degraded to the rank of a 
preparatory school, and a very much more elaborate 
scheme was adopted, as far as university education was 
concerned. 

Rome was not built in a day, and the institution now 
known as the ‘“ Imperial University of Tokyo” went 
through many vicissitudes in the way of modifications of 
name and of organisation. It also changed its residence 
attimes. Many of the present-day prominent and progres- 
sive statesmen of Japan were among those who opposed 
this educational movement tooth and nail at the time. 
Finally, in 1884, the various technical schools began to 
collect themselves to settle down on the site of the present 
University—an elevated and beautiful locality, in a rather 
remote part of Tokyo, known as the Hongo district. To 
give an accurate idea of the general arrangements and 
size of the Imperial University and its grounds, I send here- 
with a ground plan to scale, showing all the buildings, and 
so on, in the aeetie compound. It will be seen that 
the engineering and science departments are situated 
mainly towards the northern corner of the plan. 

I send you also a of the engineering college, 
science college, and library, which, it will be seen, 
compare very favourably in design, importance and 
situation with those of any modern technical college 


buildings in the world. 

During all the struggling years of technical education, 
Mr. Dyer filled the chair of head professor of what was 
then known as the “‘ Kobu Daigaku,” and, aided by an 
extremely efficient staff of foreign and native assistants, 
brought the standard of teaching up to a high point. He 
— in 1882, and Dr. ~ nage Seger — to this 

ay professor of chemistry in the science department, 
took his place. Dr. Divers remained in offie*unitil?1886. 
In this year an Imperial Ordinance placed*a? Japanese 
administrator in the presidential chair. The -first:presi- 
dent of the “Imperial University” under its. present 
name was Mr. Hiromoto Watanabe, who*hel@ office until 
1890, when Mr. Hiroyuki Kato succeeded*him: - Finally, 
in 1893, the present president, Mr. Arata-Hamao, took 
over the reins of directorship. 

At the present day there are nearly 2000 students at 
the Tokyo University, and they enter without examina- 
tion, after having passed a certain definite standard in 
the preparatory school. All of them are housed within 
the college grounds, and are subject to a strict discipline, 
morally and educationally speaking. The following 
branches of learning are open to them :—Law, medicine, 
literature, science, and agriculture. With the exception 
of the agricultural section—which naturally requires a 
good deal of elbow-room, and in consequence has grounds 
of its own—all the above branches are carried on within 
the premises shown on the plan pteviously referred to. 
Of the total number of students, the engineering college 
just now has 345. This department is officered by a 
director, an honorary secretary, fifteen professors, nine 
assistant professors, and a score of lecturers on special 
subjects. 

There is a choice of nine courses of instruction in the 
engineering college, and they are each mapped out to 
extend over three years. The subjects are as follows: 
Civil engineering, mechanical engineering, naval archi- 
tecture, technology of arms, electrical engineering, archi- 
tecture, applied chemistry, technology of explosives, 
mining and metallurgy. 

The Civil Engineering course comprises :—~First year :—Mathe- 
matics, kinetics, strength of materials and of structures, steam 
engines, mechanism, bydraulic machinery, geology, execution of 
works, bridges, road-making, surveying, graphic statics, field and 
otfice works and drawing, Second year: Hydraulic engineering, 
railways, bridges, sanitary engineering, building constructions, 
geodeny, seismology, industrial economy, designs and drawing. 
“nird year: Civil engineering, hydraulic engineering, railways, 
bridges, designs and drawing. 

echanical Kngineering.—Firet year: Mathematics, physics, 
kinetics, strength of materials of structures, steam engines, 
mechanism, bydraulic machinery, workshop appliances, graphic 
statics, designs (drawing and practice). Second year: Mechani 
engineering, dynamos and motors, mechanical and metallurgical 


lie h 





tocheciegy, hyd , arms, iodustrial economy, 
desigus (drawing and practice). Third year: Mechanical engi- 
neering, special extra lectares. 


Naval Architecture,—First year: Mathematics, kinetice, strength 
of materials and of structures, steam engines, mechanism, 
hydraulic machinery, naval architecture, graphic statics, naval 
architecture designs and drawing, marine engine designs and 
drawing. Second year: Naval architecture, marine engines, 
hydraulic machinery, workshop appliances, industrial economy, 





naval architecture designs and drawings, marine designs 
and drawing. Third year: Naval architecture (excursions), 
marine engines, arms, naval arccitecture designs and drawing, 


marine e designs and drawing, designs and thesis. 


strength of materials and of stra mechanism, steam engines, 
technology of explosives, arms and their constructions, gun 

i and limbers, metallurgy of iron, hydraulic machinery, 
graphic statics, chemical laboratory, drawing. Second year: 
Exterior ballistics, pyrotechny, theory of projectiles, stre) of 
gun carriage, dynamos and motors, naval architecture, workshop 
appliances, mechanical and metallurgical technology, hydraulic 
machinery, industrial economy, chemical laboratory, designs and 
drawing. Third year: Technology of arms, torpedoes, specia 
extra lectures, construction of tables for artillery shooting, designs 
and drawing. 

Electrical Engineeri: . 
— of materials and of structures, steam engines, hydraulic 
machinery, mechanism, electricity and magnetism, telegraphy, 
electric and magnetic measurements, mechanical p me wk 
chemical magay SS electrical and magnetical laboratory. 
Second year: ‘Telephony, electric power, electric lighting, 
dynamos and motors, electric and magnetic measurements, 
mechanical engineering, hydraulic machinery, industrial economy 
designs and drawing, electrical engineering laboratory. Third 
year: E'ectrical engineering, special extra lectures, 

Architecture.—First year: Mathematics, steam engines, strength 
of materials and of structures, surveying, geology, stereotomy, 
building materials, building constructions, history of architecture 
dwelling-houses, Japanese architecture, perspective, designs 
drawing. Second year: Sanitary engineering, decoration, Japanese 
architecture, ial di ing, execution of works, mechanical 
and metallurgical technology, wer ripe | freehand drawing, 
decorative drawing, designs and drawing. Third year: Architec- 
ture, building laws, decorative drawing, «esthetics, freehand draw- 
ing, designs and drawing. 

Applied Chemistry.—First year: Mineralogy, steam engines, 
Fh -ro-wal hydraulic machinery, — chemistry, qualitative 
analysis, quantitative analysis, applied chemistry, metallurgy, 
physical laboratory, mechanical drawing. Sscond year: Build: 
constructions, applied chemistry, technology of explosives, m: 
lurgy, quantitative —_o technical analysis, determination of 
minerals, blowpipe ysis, mechanical drawing. Third year: 


Applied chemistry, history of chemistry, a mechanical and 
, applied chemistry laborato: 
emistry. 


metallurgical technol 
and drawing, applied 


, designs 
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at 
uestions are at all events as “stiff” as those set b 

uropean or American colleges under similar condition, 
I have selected, for purpose of extracts, papers set for 
final examinations some ten or twelve years ago, for 
| the reason that these were the actual papers which the 
| average engineer here practising at the present day had 
| to handle when he was a boy before he could get hig 
| diploma. 


EXTRACTS FROM EXAMINATION PAPERS AT THE 





| TOKYO UNIVERSITY. 
Civit ENGINEERING 

Rankin:’s and other Text Bosks allowed ; The Suspension Bridge, 
| —Make the following calculations preliminary to the designing of 
| a suspension bridge to suit the conditions ft. span; 30ft, dip 
| of chains ; breadth to suit a single line of railway ; live load, a 
| single locomotive or ten passenger cars, moving slowly. Make 
| freehand sketch of the goneral arrangement in elevation and 
| cross section, showing the number of chains and the manner of 
| cross bracing and anchoring the platform, Sketch the top ofa 
| tower, sho the e of chains, Calculate the proper sizes 
| for links and bolts of chains, sketch a few links on i eeee scale, 
| Make the general calculations for the ay ety | girders, sketch 
| the cross section and the elevation of two bays, showing manner of 


counterbracing. 
| Rankine’s "Civil Kngineering” allowed. — Water is to be 
| brought from a reservoir a distance of 10,000ft. by two main pipes 
| to supply a population of 5000 inhabitants with water for domestic 
| purposes. It is to be delivered with a fore of 2000 Ib. per 
| square foot and is to have a velocity of flow of 8ft. per second, 
| The bending is equivalent to three bends at right angles. Thoro 
| are two valves in the course of each main, the ratio of contraction 
| for a valve is ‘6, Find the quantity to be supplied in gallons per 





- | day and in cubic feet per second. Find the diameter of each main, 


| Find the losses of head due to friction, velocity, bends, and to 
expansion after passing valves. Make a sketch of longitudinal 
section showing static head and virtual declivity. Suppose that 
at one place the pipe comes Fe ga above the virtual declivity, 
| what expedients may be adopted! 


THE IMPERIAL UNIVERSITY TOKYO. 
PLAN OF THE PREMISES. 
Area about3 600,000 feet. 
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Technology of Explosives.—First year : Mathematics, kinetics, 
7 oan <a wr wang araslio machinery, graph 
of explosives, organic chemi y i graphic 
statics, chemical laboratory, practice and drawing. Second year : 
spscietang, Setaaalingy of cagheieaa tapi asaninn Spvtaen 
pyrotechny, exp! , dynamos 
and motors, bydranles machinery, industrial economy, chemical 
laboratory, practice and drawing. Third year: Technology of ex- 
plosives, torpedoes, special extra lecture, chemical history, designs 
and drawi 


ter oad Metallurgy. — First year: Mining, mineralogy, 
metallurgy, geology, steam engines, mechanism, building con- 
structions, surveying, determination of minerals, q 
analysis, drawing. Second year: Mine survey, metall 
of minerals, assaying, 
Third year: Mining and 
metallurgical technology, mining laws, } 
enginee: practice, mining designing, metallurgical 
iron metallurgical designing. 

From the above if will be seen that the engineering 
courses available are very thorough and complete as 
regards the subjects dealt with. 

There is also an engineering museum on an extensive 
scale, and covering most of the above-mentioned courses. 
It is divided into seven sections, and comprises a total of 
over 25,000 objects, including models of railroads, bridges, 
canals, ports, waterworks, ye ri various machines, 
instruments, fixed and marine steam engines, war and 
commercial ships, and material; charts, models, instru- 
ments, and specimens relating to telegraphy, telephony, 
electric light and power; models of Japanese an 
foreign houses, earthquake-proof buildings; and chemical, 
mining, and metallurgical specimens and instruments, 
ke. &e. There is also a roomy machine-shop, with a 
variety of motors and sundry machine tools. The 
University library contains considerably over 200,000 
volumes, of which a very large proportion deal with 
engineering subjects. With regard to the quality of the 
work expected of the Japanese engineering student, I 
give a few extracts from examination papers with which 


urgical experiments, 
designing, 





Technology of Arms, — First year: Mathematics, kinetics, 





they have had to deal, and it will be seen that the! 








No books allowzd.—Make a skeleton Ree, Bes ~% iron roof 
incipal to 50ft., and take out by graphica’ 6 stresses 
a oes due to the probable vertical loads and a wind 
pressure from the end having free horizontal motion. 
MecuayicaL ENGINEERING. 


Prove that the diameter of a solid circular shaft to stand 2 
moment of torsion T is given by the formula 


ey ee 
Cc 


Find the value of C in the formula ile 
Diameter of low-pressure cylinder = C . [.H.P, 
for acompound engine, if the piston velocity is 500ft. per minute, 
and the mean effective reduced to the low-pressure cylinder 


is 20 lb. per square i a 

Show that Carnot’s engine worked backwards in a refrigerating 
machine, and hence scheme out a practicable arrangement for 
making ice by means of compressed air, the necessary power being 
obtained from a steam engine or any othermotor. — 

Find the work done by 10 lb. of compressed air at a pressure 
of 100 Ib. per equare inch and temperature 60 deg. Fah. allowed 
to expand without receiving heat until the temperature fails to 
40 deg. Fah. Find also the final pressure. 

Expiain how to set out Zsuner’s valve-diagram for the ordimary 
slide valve, and work an exampie for some assumed data. 

Discuss fully the use of mild steel in preference to malleabie irov 
for rails, ships, and boilers. 

Give account of the jar behaviours of mild steel ander 
tension, (1) when the form of the test piece is varied ; (2) 
when it is pulled asunder suddenly ; (3) when the test piece 


. ae. Suppose you have before you specimens of rivets 
plates of both mild steel and iron, what sorts of tests would 


id you apply to determine their suitability for shipbuilding purposes 


NavVAL ARCHITECTURE, 
_Prove the three formu! for Amsier’s mechanical integrator, 
viz, = 
A = 2xr R (a, — a5) 


M= = (m, — M) 





23 . * R?,. . 
l= “ (ay = a} - ae (% — %) 


where A, M, and I are the ares, geometric moment, and moment: 
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THE COLLEGE OF SSIENC: 


cf inertia of the figure circumscribed by the tracer; r,1!, and r” 
tho radii of the three integrating wheels; R the radius of the 
tracing arm; and ay, a), #, my tp, t,, are the initial and final 
readings of the three wheels tively. What are the values of 
the constants for the machine with which you have been working ! 

If the quantity of coal that can be consumed on the fire-grate of 
marine boilers working with natural draught is approximately 
ropresented by the formula, 


tb, per hour _ CA VH 


where A is the area of the funnel ia square feet, and H is its 
height in feet above the fire-grate, find the coefficient C for the 
following data:—1I.H.P’, = 1116, consumption of coal per 1.H.P. 
por bour 1°8]b.. area of funnel = 15 square feet, height above 
tire-geate 50ft. [This is taken from a ganboat type of boiler, the 
area of fire-grate is 110 equare feet, and the total heating surface 
is 202 Mt. | 
Find the value of C in the formula 
Diameter of low-pressure cylinder = € , 1.H.P., 


if the piston velocity is taken at 450ft. per minute, and the mean 
«fective pressure reduced to the low-pressure cylinder at 25 lb. 
per square inch, 

Estimats the dimensions of a compound engine for a screw 
propeller to indicate 2500-horse power, taking the mean pressure 
reduced to the low-pressure cylinder at 21 lb., the pitch of the 
propeller being 26ft., 19ft. diameter, the speed of the ship 13°75 
knots, and the slip being estimated at 5°5 cent. 

Give sketches of the scarphs, of the keel, keelson, beam, water- 
way and shelf of a wooden vessel. Iilustrate how the end of a 
wooden beam is connected to the side of a vessel, 

Hw are di riders placed and fastened in composite ships ! 
Against what kind of strains are they most effective! Show by 
sketches how two thicknesses of planks of composite ships are 
arranged and fastened. 

D.seribe the method now adopted in sheathing iron vessels, 
when they are to be coppered and to be zinced respectively. Show 
the arrangement of the sheathing and fastening by sketches. Give 
reasots for adoptiog these methods of wood sheathing in the two 
cases, 

CHEMISTRY. 


Write an essay on one of the following subjects :— 

Tae nature, molecularand atomic weights, and the relations of 
the atomic weights to the physical chemical proportions of 
simple and compzund substances. The chemistry of manganese 
compounds and of chromium compounds. 

D scribe the manufacture of gunpowder. (If time allows) give 
some account of other bodies in use as explosives. 

Describs the manufacture of candles of all kinds. (If time 
allows) explain the principles of burning oils to most advantage in 
lamps, and describe the arrangement in lamps by which these 
ee, ports —— out. 

© a plan of a small gas-works, with drawings of the principal 
apparatus, or parts of the “ lant.” Describe working. is 
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THE 


MINING, 

What is the daily output of any ot the more important cal 
mines in Japan! How many miaers are employed ; How does the 
average output per man compare with the output in other 
countries / 

If you were required to inspect a coal mine with regard to the 
safety of the miners employed, to what points would you give 
especial attention ’ 


Name the more important copper mining districts in the world, | 


stating the condition under which the deposits occur. 
Argentiferous galena is for sale. How would you eample it ’— 
Estimate the moisture it might contain—value the silver, &c. 
ae po the different systems on which rent may be charged on 
a coal mine, 


When it is borne in mind that the above questions were 
set and had to be answered in English, one can appre- 
ciate the obstacles which the Japanese students must 
have encour tered in handling them successfully. The 
diligence and application of the Japanese student is con- 
siderably greater, all round, than that of the average 
English student, especially with regard to technical 
classes. 
the Japanese boys who enter a particular branch of study, 
do so with more inclination for the work in question than 
our boys do. It may perhaps be partly owing to the 
Japanese student not having so large a selection of out- 
door sports to occupy his mind as is the case with English 
students. 
many good athletes in the University; but this sort of 
thing has not had time to become an ingrained necessity 
with him yet. 

(To be continued.) 








This may be due to the fact, if it is a fact, that | 


As a rule he is keen on games, and there are | 


GLasGow UNIVERSITY ENGINEERING SocigTY.—Oa eee | 


| November 25th, Dr. Magnus Maclean delivered a lecture on Lo’ 


Kelvin’s patents before a joint mee of the Glasgow University 
Engineering and Physical Societies, 
Dr. J. T. Bottomley, F.R.S. The task which Dr. Maclean had 
— up involved the description of the forty-five patents which 


e chair being occupied by | 
| scope and nature of the papers to be read and discussed, as 


Kelvin has brought out within the last thirty-six years, A | 


e number of these were for electrical apparatus for telegraphy | 
| extended reputation or exerted more influence on other 


and for the measuring, recording, and integra‘ of elec 
currents, Lord Kelvin’s pao sounding sarees J 

inventions, were all thoroughly explained, The thanks of the 
meeting were accorded to Dr, and Dr, Bottomley for 
presiding. The members on the following ey visi 

works of Messrs, Jas, White, where many of Lo 
struments were ecen in operation. 





ine, and other | engineers than Rankine. 


C) 
Kelvin’s in- | 
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ENGINEERING COLLEGE FROM THE QUADRANGLE 





THE ENGINZERING COLLEGE 


INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 





FORTY YEARS’ HISTORY OF THE INSTITUTION, 

THE opening meeting of the present session—the forty- 
first—of this Institution held on October 26th, and the suc- 
ceeding meetirg held on the 23rd ult., have seen a very large 
addition made to its membership, altogether fifty-four new 
members, associates, and graduates having been elected, thus 
bringing the numerical strength of the Institution up to 
close on 950. At next meeting, to be held on 21st inst., a 
further accession will be made, so that it may be expected 
before long the total strength will reach the round number of 
one thousand. This indicates, of course, a healthy vitality 
in the present condition of this important Scottish engineer- 
ing body, and gives an extra appropriateness to the historical 
account given by the newly-elected president—Mr. George 
Russell, of Motherwell, who has been a loyal member and 
constant attendant of the Institution from very early in its 
history—in the current part of the “ Transactions.” 

From that account we learn that the Institution was 
founded on 1st May, 1857—forty and a-half years ago—as in 
some measure the outcome of a very successful summer 
meeting of the Institution of Mechanical Engineers which 
had been held in Glasgow the previous year. Many of the 
leading engineers of Glasgow and neighbourhood attended 


| this meeting, and it seemed to them that in such an im- 


— engineering centre there was an ample field for a 
cottish society, and more particularly if it embraced all 
classes of engineers as well as shipbuilders and founders, 
The meetings which were thereupon called resulted in the 
establishment, on the date above named, of the Institution 


| of Engineers in Scotland. The first president was Professor 


W. J. Macquorn Rankine, of whom, said Mr. Russell, it 
might almost be said that he founded the Institution, as the 


| energy and enthusiasm which he brought to bear on 


its inauguration went far to establish if on its per- 
manent basis. His opening address on ‘ The Nature and 
Objects of the Institution,” delivered on 28th October, 1857, 
was as applicable to the Institution now, indicating the 


it had been forty years ago. There had been many eminent 
engineers associated with the City and University of Glaagow ; 
but probably no one since James Watt had had auch an 


It was, therefore, much to be 
regretted that as yet no statue nor public memorial had been 
erected in Glasgow to commemorate hia work, although a 
quarter of a century had elapsed since his death, 

On the 25th October, 1865, the Institution of Kngineers in 
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Scotland metas a united body with the Scottish Shipbuilders’ Rowan’s paper, which, dealing as it did so largely and so | as determined by the vessel’s speed trials. On the run 


Association, which had been founded in 1860, and con- positively with debatable points, appears to have evoked con- 
ducted for five years with great success, the title of the | siderable interest in engineering circles concerned with 


Institution being then ch 
gineers in Scotland, with which is incorporated the Scottish 
Shipbuilders’ Association, but which underwent a further 
and obviously improved modification in July, 1870, to the 
Institution of Engineers and Shipbuilders in Scotland, which 
has continued to bs its designation until the present time, 
At the first meeting of the Institution under its shortened 
designation, Professor Rankine read a memoir of Mr. John 
Elder, the renowned marine engineer, who had been elected 


president for the thirteenth session, but died on 17th Septem- | 


ber, 1869, about a month before the opening of the session. 


For twenty-three years the Institution had no habitat of its | 


own, the meetings having been held in various hired rooms, 
but in 1878 it was agreed to proceed to erect special buildings, 


‘jointly with the wines “ee Sosiety of Glasgow, and the | 


result was the present dignified and commodious rooms of 
the Institution in Bath-street, in which the members first 
met on November 2nd, 1880. 


Most institutions in the kingdom, of a similar character to | 
the Scottish one, hold summer or autumn meetings in| 


various localities or centres, which tended to increase the 
interest in the proceedings, and to afford opportunities to the 
members of seeing the progress made outside their own 


particular sphere, but in the past the Scottish society had | 


not displayed any migratory pre having only on one 
occasion held a meeting outside of Glasgow, viz., in July, 
1872, when a joint meeting was held in Newcastle-on-Tyne 
with the North of England Institute of Mining and 
Mechanical Engineers. It has been proposed in the Council 


of the Scottish Iustitution to hold a summer meeting soon | 


in some engineering centre, but the time and place is still an 
open question. It might bs thought the Iustitution could 
not hold such meetings oftener than at several years of 
interval, but, declared Mr. Russell, ‘‘ twenty-five years having 
now another might be organised.” 

The finances of the Lustitution at the present time are in 
a good position. The balance-sheet shows that the capital 
accounts amount to £3716, which includes £826 belonging to 
the various medal funds. The amount of the bond over the 


building for which the Institution is liable has during the | 


Diagram] 




















to the Institution of En- | water-tube boiler design and construction. 


Among those 
| from whom letters were received are Prof. R. H. Thurston, 
Sibley College, U.S; Mr. J. A. Thornyoroft, London ; 

Admiral J. H. Selwyn; Mr, 0. H. Wingfield; &c.; and the 

secretary read extracts to the meeting, pending, of course, the 

incorporation of the communications in the published 

* Transactions.” Mr. Thornycroft defends himself from the 
| charges made by Mr. Rowan as to his inaccuracy in referring 
| to certain points connected with the evolution cf the water- 
| tube type of boiler, and in deducing facts as to the action of 
such boilers from certain sets of experiments conducted by 
Mr. Thornycroft. He points out wherein Mr. Rowan is 
himself inaccurate on a great many questions connected with 
the history and with the working of such boilers. That class 
of boiler, composed of three horizontal chambers and connect- 
| ing tubes arranged like an inverted V, which Mr. Rowan 

claimed was first proposed and illustrated by himself in 1876, 
and had been “ widely copied in Britain by Thornycroft, 
Yarrow, Blechynden, Maxim, Fleming and Ferguson, White, 
Reed, and others; and in Francs by Normand; and 
| in America by Cowles, Firminich, and others,” was in point 
| of fact as old at least as 1849, in which year it was patented 
and illustrated in thiscountry. As regards Mr. Thornycrofé’s 
boiler being a “‘ copy” of the boiler Mr. Rowan had proposed in 
1876, but which had never bsen constructed, the renowned 
London builder declares that the two boilers are “ as dis- 
similar in their arrangements as in their respective per- 
formances.” Admiral Selwyn, in his communication, stated 
the several essential characteristics which he considered a 
boiler should have to entitle it to the generic term “ tubu- 
lous,” and the reading of these by the secretary, occasioned 
considerable interest, not unmixed with amusement, as some 
most extraordinary charasteristios were included as indis- 
pensable. 

Professor Watkinson, of the Glasgow Technical College, 
| was the first to take part in the spoken discussion, and, like 
Mr. Thornycroft, he combated a great deal that Mr. Rowan 
had statsd as to priority in the matter of various types of 
boilers, and he showed on the soreen several views of the 
three-chamber class of boiler invented prior to Mr. Rowan’s 




















from Amsterdam to Genoa the “ constant” was 12 per cent 
| lower than the trial value, the only data on hand to account 
| for this difference being a small balance—8 per cent, of ths 
total—of the wind velocity against theship. As for currents 
the chart did not show anything unfavourable in this respect, 
The revolutions taken were the daily means from the Iso. 
The condition of the hull relatively to trial condition nk 
also to be taken into account. The vessel had been fresh 
painted in dry dock just before her trials in May. She 
sailed in June, about a month later, and lay in port 
most of the ere time. Some allowances had 
therefore to be made in indicated horse-power for the 
state of the bottom. From Genoa to Port Said the wing 
was favourable, as also were the drift currents, though small 
the result being that the constant was about } per cent, 
higher than on trial. Between Suez and Padang both winds 
and currents were favourable, the latter varying from 14 to 
| two miles an hour, erwin: Fag the wind and current charts 
| published by the pt ic-office. The constant on this 
| run was about 4 per cent. higher than on trial. On the run 
| from Padang to Batavia, and from Batavia back to Padang 
| the constant was again lower than trial value—about 15 per 
| cent, on the former and 12) per cent. on the latter run 
| —there having been nothing to show against this but a little 
| unfavourable wind. From Padang back to Perim the con. 
| stant showed about 22 per cent. less value than on trial. A 
small hominy | per cent, of the total—of the wind was 
| favourable, but the mean retarding current was at the rate 
| of two miles an hour according to chart, When, with this, the 
| foulness of the ship’s bottom on her return home was con- 
| sidered, the lowness of her coefficient of performance did not 
| appear anomalous. The foul bottom might easily account for 
| 10 per cent. of the difference, and reasoning from the accelerat- 
| ing effects shown on her performance on the outward journey 
| over the same course, one would expect a fair proportion of 
the’ remaining 12 per cent. to be due to the retarding action 
of the currents. With regard to the retarding due to the con- 
dition of the vessel’s bottom, it was, of course, impossible to 
| state with any accuracy what this might be precisely, without 
j actually observing the conditions measuring the surfaces 
affected, and estimating the properties of the deposits. But 
10 per cent, was certainly not an exaggerated appreciation, 
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past year baa reduced from £1500 to £500, while the money 
invested in the bank and in hand is £550. 

Speaking to the inquiry, “‘ Has the Institution fulfilled the 
objects for which it was founded,” the president detailed a 
few of the many advantages which such an institution was 
calculated to confer on an engineering and shipbuilding 
community. He remarked that when a paper described a 
conspicuous success, the discussion generally took the form 
of expressing admiration, there being no room for dissent. 
But few things possessed greater interest than records of 
failures. He did not mean such failures as ordinary common 
sense could have predicted, but interesting failures, if such a 
term might be used, which looked promising and almost 
certain of success till actually put to the test of experiment 
or practice, and failed in some way which was little suspected, 
and appeared at the outset very unlikely. Discussion on 
such papers might be extremely valuable, and would often 
save others from traversing the same ground and experienc- 
ing the same disappointment. There was often so little 
between failureand success—some missing link, asit were—that 
in free discussion itmight besupplied. . . There was frequently 
to be observed a great lack of what might be termed individu- 
ality in mechanical engineering. In machines, machine 
tools, and engines, for example, the most notable difference 


was often the msker’s name-plate. This clearly showed that | 


the great bulk of manufacturers were copyists. If it were 
not so, divergence in desiga would be much more pronounced. 


Originality in designing, and the application of mechanical | 


principles in machine construction, was practised by com- 
paratively few—the majority imitated. Discussions on 


general principles were therefore of much more interest and | 
| exhibited a form of graphic log, and explained w 


importance to the engineer and shipbuilder, who investigated 
fundamental principles, than a detailed description of a 


A GRAPHIC LOG OF STEAMSHIP PERFORMANCE 


proposal of 1876, including one patented and illustrated in 
1850 by Mr. Green, a Yorkshire inventor. Prof. Watkinson 
defended himself and the character of the experiments with 
which his name was associated, bearing upon the action of 


water-tube boilers, which Mr. Rowan had seriously impugned. | 


To demonstrate the accuracy of his methods and deductions, 
Professor Watkinson had brought to the meeting a number 
of the models he employs in his engineering classes; but at 
his own suggestion, supported by the unanimous wish of the 
meeting, the proposed experiments, as well as the further 
discussion of Mr. Rowan’s paper, was deferred till next meet- 
ing, in order that Mr. Robert Caird, Greenock, might read a 
paper, entitled 
A GRAPHIC LOG, 

After some introductory remarks as to the analysis of ship 
and engine performances at sea, suggested by a kindred pape 
read during the previous session by Mr. Nisbet-Sinolair, 
Mr. Caird said that the subject was really one of considerable 


importance, and he did not know that members of the Insti- | 


tion of Engineers and Shipbuilders in Scotland could be more 


profitably employed than in analysing the efficiencies of ships | 
The data necessary for such analysis were | 


and machinery. 
| to be had for sea-going conditions—and these were, of course, 
the ruling conditions—from owners only. Mr. Sinclair’s 
appeal for carefully compiled records on shipboard deserved 
the heartiest support. 
The analysis the author had to present was that of one 
voyage of a mail steamer made for the purpose of discovering 
| the cause of a loss of efficiency. The remedy in this case had 


| been easily applied, and it in no way concerned those interested 


specialexample, although the latter, of course, might be more | 


appreciated by the copyist. The nature of the papers read 
and discussed at the Institution had been in the past mostly 
of the character Mr. Russell had indicated as desirable, and 
it was beyond doubt that the first forty volumes of the 


exceeding value as works of reference. 
WATER-TUBE BOILERS, 


At the meeting on November 23rd discussion was resumed | of revolutions. 


on the paper by Mr. Hermann Kiihne on “ The Proell-Corliss 
Engine and the Proell Valve Diagram,” but nothing of any 


| 
! 
| 
| 
i 


in the paper he was submitting, which merely oe and 

+ deduc- 
tions could be drawn from such simple data as might easily 
and without labour be recorded in ordinary ships’ and en- 
gineers’ logs. The procedure in the analysis had been as 
follows :—The whole of the outward voyage from Amsterdam 
to Batavia, and from Batavia back to Suez, had been divided 


| into seven runs, as shown on the two diagrams accompanying 
“ Transactions” were an important contribution to the | the paper—the only runs for which indicator cards had been 
literature of engineering and shipbuilding, and were of given. The mean revolutions foreach run having been given, 


| the indicated horse-power corresponding to these mean revolu- 
| tions was deduced from that given on the cards by assuming 
| the indicated horse-power to vary as the cube of the number 
When on any run there was more than one 
set of cards the means had been taken. The mean displace- 
ment during each run was obtained from the means of the 


great interest was forthcoming. Mr. F'. J. Rowan thereafter | mean draughts on leaving and arriving. From the mean 
gave an exhibition of lantern slides illustrating various types | indicated horse-power and displacement as thus obtained 
of water-tube boilers referred to in his paper on that subject, | and the given mean speed, values of the Admiralty, or D3, 


of which a lengthy abstract was given in our November 5th 
issue. Before discussion was invited on the paper, the 


secretary intimated the receipt of a number of important com- | 
munications from gentlemen at a distance, referring to Mr. 


constant, were deduced. The diagrams showed how these 
“constants” varied for the several runs. 

The author then gave for the several runs the percentage 
of variation above or below the value of the D% constant 


ri! 


That was to say, the foulness of the bottom accounted for 
| 210 indicated horse-power, and for a fall in the Dj constant 
from 307 to 276°8. 

With regard to coal consumption the author found that 
after deducting the constant amount of two tons per day for 
ae ay use, the mean daily consumption as debited to the 
main engines varied from 43 to 464 tons. The diagram did 

not show a proportionate variation in the mean indicated 

horse-power ; clearly thus thore was a loss of efficiency either 

in the furnace as a steam producer or in the engine as a 

steam user, or in both. The coal burnt per hour per 

indicated horse-power might be taken as a true measure of 
| the combined furnace and engine efficiency, but to be of any 
use for purposes of comparison some standard of thermal 
value must be fixed upon. In the author's examples the 
thermal value of Cardiff coal of average quality (14,300 
| B.T.U. per Ib.) had been taken. The weight of coal per hour 
per indicated horse-power given on the diagram was not 
therefore the actual weight consumed, but was the weight 
| of Cardiff coal of equivalent total heat value. In reducing 

the actual coal consumption to its Cardiff cquivalent, the 
ratios of heat value pe deere had been: for Scotch and 
| German coal 95 per cent., and Durbilien or Dutch coal 90 
| percent. Furnaces and grates, of course, which were suited 
| toone quality of coal might be very unsuitable for another ; 
| indeed, in the author’s example, it appeared as if the ex- 
| cessive draught had been favourable to the Durbilien in 
| comparison with Cardiff coal, the former showing 4 relative 
| efficiency of 90 per cent. instead of 80 per cent., the value 
| given by one authority. The total heat value of the coal used 
| on each run as compared with that of Cardiff was shown on 
the diagram. The general relations beween these two sets of 
| lines—the one showing the variation of the total furnace and 
| engine efficiency, and the other showing the quality of the 
uel used—was of the greatest importance. This relation, 
which was clearly marked, went to show that the higher the 
quality of the coal the higher was the rate of consumption, 
and, consequently, the lower was the combined furnace and 
engine efficiency. 

The part played by the engine on the loss of efficiency was 
estimated as follows:—The weight of steam per hour per 
indicated horse-power as shown on the high-pressure cards 
was ascertained, the method adopted being the usual one of 
deducting from the weight of steam calculated for a point on 
the card during expansion the weight calculated for a point 
during compression. Speaking generally, the author said 
the steam consumption as measured in this way showed 
higher the more throttling and linking, but throttling 
appeared to have a greater effect than linking. Reasoning 
from established principles, one would expect a certain 
reduction of efficiency due both to throttling and linking, 
but the By gpecse value of these losses could only be 
ascertained by measuring the feed-water and testing the 
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ity he steam. From an examination of a consider- 
srg ects of experimental data, published and unpub- 
lished derived from trials with engines and boilers similar to 
those the author had under consideration, it had been found 
that under normal conditions of working the steam shown 
on the indicator card averaged about 82 per cent. of the 
feed-water. From this ratio and the steam given on the 
cards the lines of steam consumption as shown on the 
diagram were plotted. 

By thus fixing the engine efficiency, the whole loss of 
efficiency practically became debited to the furnace. Under 
ordinary working conditions the engine under consideration 
would use 14} 1b, of steam, and the furnace burns about 
1:G1lb. of Cardiff coal per hour per indicated horse-power. 
This would give an engine efficiency, of about 16 per cent., 
and a furnace efficiency of about 70 per cent. Having pro- 
visionally fixed the engine efficiency it was casy from the 
data supplied to deduce the efficiency of the furnace. The 
lines representing the values of the furnace efficiency on the 
various rans showed o steady falling away from about 65 per 
cent. on the first run to 53 per cent. on the last. 

The remarkable relation connecting the quality of the coal 
used and its rate of consumption had been referred to. As 
afiecting this there was one element—the human one— which 
must not be overlooked. The nature of this element, and 
the extent to which it was likely to affect results, were strik- 
ingly illustrated by the lines on the diagram, showing the 
temperature in the stokehold. As bearing upon the quan- 
tities of coal logged as consumed, the author quoted from an 
article in Tum ENGINEER of 19th February, 1892, on ‘ Triple 
Expansion Engines in the Mercantile Marine,’ by Mr. Alex. 
Dalrymple, himself a chief ry aye to the effect :—“ It isan 
unfortunate peculiarity that the engineer's log-book cannot 
be made to show such a low rate of consumption of coal per 
day as has been obtained during these trials, The dis- 
crepancy increases as the number of coaling ports abroad at 
which the vessel calls during the voyage.” 

In closing, the author said that Mr. Sinclair had told them 
his investigation had originally been intended to show com- 
parative propeller efficiencies. His—Mr, Caird’s—-was more 
particularly directed to furnace efficiency. Both subjects, 
however, required a consideration of all the phenomena that 
enter into the problem of the economical propulsion of steam- 
ships at sea. From a number of logs worked up in the 
manner the author had suggested a standard set of lines 
might be constructed for a given ship, and by simple inspec- 
tion an owner would be able in most cases to put his finger 
upon the cause of any deviation from the normal on subee- 
quent voyages. 











WATER SUPPLY AND ENTERIC FEVER. 


On the 23rd ult. an iateresting discussion took place at a meet- 
ing of the Royal Medical Society with reference to this subject, of 
which we transfer to our columns, from our friend the Lancet, the 
addrecs of a well-known authority, Dr. G. V. Poore, and a few 
observations thereon made by Sir Richard Thorne Thorne, 

De. Poore, commenced by stating that the contagion of enteric 
fever is contained in the excreta, and may gain access to the bodies 
of the healthy in drink or food or air. When enteric fever 
b d epidemic it is most often through contamination 
of the drinking water, and sometimes through the water of the 
milk and other beverages, Short records were given of forty-six 
instances within the last thirty years cf contamination of public 
water supplies, and in twenty-nine instances where the figures 
were given the number of cases amounts to 16,486. ’hese public 
water supplies Were contaminated either at the source, in their 
course, or at the periphery. Of the contaminated sources eight 
were streams and rivers, eleven were wells, and three were upland 
gathering grounds, Of the polluted wells seven were deep wells 
in the chalk. ‘These chalk wells were polluted by leakage from a 
sewer (2), by accidental defilement of an adit (1), by the tricklings 
from the surface of an adjacent sewage farm (1), by back flow 
from a river (1), and by leakages from foul ponds and cesspools (2). 
Those sources of water which are farthest removed from dense 
populations are probably safest, but moorland waters are not free 
from risks ; some of them act unduly upon lead ; and it is interest- 
ing that Glasgow in 1881—90 had a mortality from enteric fever 
slightly higher than the average for England and Wales, Given 
the fact of contamination, wells and springs are dangerous because 
there is no escape for the polluting matter except into the supply 
pipes. Water from uplands has undergone no filtration before 
reaching reservoirs. In rivers we get the advantage of oxidieation 
and sunlight, and only a small proportion of polluting matter at 
most is likely to be taken up. With regard to pollution in the 
course, the most common cause is the insuction of foul air 
or liquid by leaking water pipes during intermissions in the supply. 
This i tion is especially apt to occur where there is an inter- 
mittent supply and the fouling of the water pipes is facilitated by 
the insanitary practice of laying the sewers and water pipes side by 
side inaccessible to observation. Both should be laid in subways 
0 that they could be es | inspected, Pollution at the periphery 
—i.e,, through the taps—is most important. It is liable to cccur 
whenever a tap is left tarned on and a vacuum is produced in the 
supply pipe by intermiesion of supply, so that foul gas or liquid or 
even solids are sucked back into the house pipe or main, An 
instance of this had been described by the late Sir G. Buchanan. 
When investigating an outbreak at Croydon he was told that in 
one house the water tap on certain days yielded blood. This was 
found to be due to the existence of a slaughter-house next door. 
At a recent outbreak of enteric fever among the staff of University 
College Hospital it was found to be due to such aspiration. 
Alterations had necessitated the fitting up of a ee dining- 
room for the nurses, and water was required fora sink, ‘lhe water 
supply was taken by the plumber from the nearest pipe, which also 
supplied the tank in which the linen from some cases of enteric 
fever had been washed, and some of the infectious material must 
have been drawn back from this tank and have contaminated the 
drinking water. This peripheral pollution is well understood, and 
its frequent occurrence raises a doubt whether the abolition of 
the house cistern does not endanger the purity of the water flowing 
in the mains, ‘The maintenance of constant pressure in the pipes, 
although theoretically desirable, is not ae attainable at all 
times. The liability to peripheral pollution raises the question 
whether all public supplies are not liable to a certain small extent 
to automatic pollution, It must be remembered that in big towns 
there are many foul places other than water-closets over which 
there may be open taps. A common source of peripheral pollution 
is the leakage of standpipes—as occurred at Worthing—and the 
flooding of the street with sewage, as often happens when drains 
are flooded out by storm water. Public water supplies must be 
regarded as causes of the epidemicity of enteric fever. They 
diffuse the poison with a completeness which is absolute, and 
ensure that it is ‘‘laid on” asit were, to our very mouths through 

being used not only for drinking, but also for washing dairy cans, 
oysters, salads, &c. These epidemics show the danger of ‘‘ putting 
too many eggs in the basket,” and the necessity of arranging water 
supplies with as many independent subdivisions as may be feasible 
and of never mingling supplies from different sources. A staff of 
chemists and bacteriologists should be maintained by the water 
companies just as by the large dairies. Water pipes and sewer 
pipes should be placed in subways if possible, so as to be open to 

















ready inspection, or one set of pipes should enter at the front of a 
house and the other leave b @ back. To have them running in 
close proximity and out of sight is attended with obvious danger, 
Water companies should be made answerable for damage just as 
are other trading companies, and the householder ought to have 
the right of being supplied by meter. It is impossible to see much 
increase of safety in handing over water supplies to the care of 
public bodies where individual responsibility is non-existent. Our 
safety lies in vigilance. ‘The notifications of enteric fever should 
be forwarded at once to the water authorities and the sewer authori- 
ties, and the companies oor their supplies with a constant 
vigilance such as is exer by the great dairy companies, 
Careless or wilful waste of water—when not supplied by meter— 
should be — by fine, Plumbers who attend to drains and 
sewers ought not to touch water pipes and cisterns without a com- 
plete washing and change of raiment. Inthe treatment of excreta 
chemical disinfection untrustworthy. Burning is the most 
certain mode of destruction, Enteric excreta should never be 
mixed with water, because it is pre-eminently a water-borne 
disease and the property of water is to return to its source, This 
is illustrated by famfliar examples, thus: Water-closet, sewer, sea, 
oyster. It is eaid that sewage is good for our fisheries. At present 
we have distinct evidence of evil and none of good. Again, water- 
closet, leaking sewer, chalk well, drinking water ; or water-closet, 
sewer, river, watercress, drinking water ; or water-closet, leaking 
sewer, leaking water pipe, drinking water; or water-closet, 
cesspool, shallow well, milk ; or—as at Caius College—fwces may 
be sucked directly from the water-closet into the water pipes. 
The great cause of the increase and wide epidemicity of enteric 
fever in recent years has. been the water-closet which was invented 
by Bramah at the end of the last century. The year 1849, in which 
the non-identity of typhus fever and typhoid fever was settled by 
Sir William Jenner, was the year of chaler, the year of the Broad- 
street pump, the year in which the great fact of water-borne 
disease, was established. The conditions which gave us the great 
outburst of cholera in 1849, when the Thames was at once our 
cesspool and our source of water, were eminently calculated to 
furnish sufficient enteric fever to establish its identity. Dr. 
William Farr fully recognised that the cholera epidemic of 1849 
was attributable to the water-closet, but he hoped that by better 
management our drinking water might escape pollution. When 
water leaks incessantly from one spot—whether it be cesspool or 
sewer—it soon begins to exercise pressure and may trickle any 
distance, A drain pipe or sewer is quite as dangerous for the 
water supply asa cesspool, It is probable that the dry privy of 
our ancestors had a very slight — effect upon the soil, In 
old arrangements each house had its own well in the neighbour- 
hood, and with all its advantages this must have tended to kee 

the subsoil dry ; but the present system of water-supply had, if 
anything, an opposite effect, and this increased dampness of the 
soil round houses must not be lost sight of as a factor in the pro- 
duction of disease, Enteric stools in country places may quite 
safely be applied to the surface of well-tilled soil, They must not 


be mixed with antiseptics and must not be buried deeply. There | 


is no evidence that fwces treated in this way have ever been pro- 
ductive of harm. Dr, Poore, speaking with an experience of four- 
teen years, was convinced that fw2es cannot be washed out of well- 
tilled humus by any amount of rain, In such a position the bacilli 
are almost certainly destroyed, for in tillage they are ex to 
air and sunshine, In such a position they are not likely to be 
eaten or drunk, and there is very little likelihood of their being 
raised as dust, for they are very hy, pic. In such a position 
feeces disappear in a few weeks, well-tilled humus is probably 
the most perfect protection to our water supplies conceivable, as 
he had set forth at length in his published works. The fact that 
the enteric bacillus will live in sterilised soil does not prove that 
the soil is dangerous when properly managed. The fact that 
microbes will live in gelatin has merely taught us how to avoid 
the dangers of gelatinous food, which is as popular as ever. The 
pollution of the coil in our great towns is due to the incessant 
soaking, from spilling excess of water and dirty fluids, and from 
the leakege of subterranean receptacles of liquid filth of all kinds, 
A thick layer of well-tilled humus was a great protection for deep 
water supply. There can be no purity of soil without tillage, and 
organic filth must be placed upon the humus to increase our food 
supply, and not beneath it to endanger cur water supply. Dr. 
Poore did uot think it at all likely that town populations would 
hastily abandon their water-closets—iu London it seems impossible 
—but he considered it was time that the people were taught that 
excreta properly used might be a source of health, wealth, and 
beauty, This important matter holds no place in our national edu- 
cation. There are no municipal gardens for demonstrating how 
excreta may increase the attractiveness and prosperity of a district. 
On the contrary, our populations are silently taught that the only 
decent (!) way of treating feces is to mix them with water, to 
brew sewer gas, and ensure the ai'rial as well as the aquatic con- 
vection ef enteric fever. A man who hasa house with a quarter 
of an acre of ground may be perfectly independent of the 
sanitary authority and may get good water from a private well. 
But such persons who really try to keep their houses clean and 
wholesome receive no encouragement in the present state of the 
sanitary laws. 

Sir Kiehard Thorne said that he gathered that, broadly, Dr. 
Poore ed as the principal evils, our sewers, water-closets, and 
our system of water supply, and that the remedies that he would 
suggest were the general use of dry closets, a return to shallow 
wells, and the deposition of the excrement on well-tilled soil. It 
would be gathered from Dr. Poore’s remarks that the system of 
water-supply was fraught with danger to the country. But was 
this borne out by facts ? Since 1875 millions had been spent in this 
country on works for providing the towns with a water supply. 
At the beginning of that period the death-rate from enteric fever 
was 0°37, and at the present time was only 0°17, showing a great 
saving of life. Thovgh enteric fever now d an epidemi 
form, the total death-rate was much lower than when it was 
endemic, Dr, Poore had spoken of the death-rate from enteric 
fever in ey as being somewhat higher than that of other large 
towns, and had been inclined to attribute it to the fact that 
Glasgow derived its water supply from uplands. But the present 
death-rate should be compared not with that of other large towns, 
but with that of Glasgow before the drawing of water from this 
source, It then appeared that the annual death-rate from 1865 to 
1879 was 510 per 1,000,000, and that during the last ten years it 
had fallen to 193 per 1,000,000. Dr. Poore had also referred inci- 
dentally to the spread of cholera through the water supply, and 
no doubt it had occurred. But taking the mortality as a whole, 
while in old epidemics there were as many as 50,(00 deaths, in 
one under the new conditions there were only 135 deaths, Many 
of the faults attributed to the system of water-supply were due to 
defective work, leaky sewers, and badly.jointed water pipes. But 
it was not just to condemn the whole system because it was 
imperfectly carried out. He—the speaker—most emphatically 
agreed that the water companies should be made responsible for 
the quality of the water that they supplied. But the fault lay 
with the public, who, through their parliamentary representatives, 
allowed clauses to be inserted into Acts of Parliament which pro- 
tected the companies, As regards Dr. Poore’s remedies, he did 
not see how, in the existing state of affairs in urban districts, it 
was possible to adopt the use of dry clesets with daily removal of 
excreta, to be used on well-tilled soil in the sight of all, although 
it might be an ideal arrangement in an Adamic stage of civilisa- 
tion. Except in certain conditions in country districts, he thought 
that the return to the use of shallow wells, which he understood 
Dr. Poore to advocate, would be infinitely more dangerous than 
the present system. It was with such wells that the disease was 
formerly endemic, with a much higher death-rate than now. As 
regarded the effect of putting excreta on land, he admitted that 
with thorough tillage there was little risk of water contamination ; 
but how was this to be carried out as a universal system, 
especially in the face of the increasing scarcity of agricultural 








labour! Bosides, although the method might be safe with ordi- 
nary dejecta, it was yet to be proved thatit would be so in the 
case of specific excreta, Experiments had been made by Dr. 
Martin for the Local Government Board, to try to find the reason 
for the occasional persistence of enteric fever in a 
locality. He found that hyo bacilli would only grow for a few 
days in sterilised in soil, but that in soil containing sewage 
which had been ste in a similar manner growth went on for 
200 days. it had aleo been shown by others that in soil contain- 
ing sewage —s bacilli would remain quiescent during the 
ter and in to grow rapidly when the warm weather 
returned. He fully agreed that burning was a safer method than 
burial for dealing with the excreta. e best plan was to mix 
them with sawdust and paraffin and burnthem. There were two 
sides to the question, and while Dr. Poore’s suggestions might be 
carried out in some rural districts, he did not think that they 
were applicable to our present conditions in large towns. 











GLOUCESTERSHIRE ENGINEERING SOCIETY. 
_ THE members of the Gloucestershire Eogineering Society have 
just recent! a visit of inspection by invitation to the Chelten- 
ham Electricity Works, when they were received by the Mayor 
(Colonel Rogers), Deputy Mayor (Alderman Norman), and others. 
The borough electrical engineer, Mr. Hamilton Kilgour, said he 
thought visitors, before they inspected the arrangements of that 
particular station, might be interested in a few figures common to 
all electric supply works, as showing the loss of energy consequent 
upon converting the energy of fuel into light. In most cases they 
started with coal, and the chemical ene of the fuel was con- 
verted in the boiler furnace into heat, which, by means of steam 
was carried to the engine, and transformed in that to mechanical 
energy. The mechanical energy of the engine was employed in 
driving the dynamos, and there converted into electrical energy. 
Conductors carried the latter to various centres in the town, 
whence by smaller conductors the current was distributed to the 
customers’ premises, where by means of lamps it was finally 
made to yield light. In the pound of average coal—of better 
quality than that used in the Cheltenham furnaces—there was, 
roughly, a little more than 11 million foot-pounds of energy. 
In a good boiler, working under oodiuare conditions 
1 lb. of this coal would heat up from 60 deg. Fah., and 
evaporate at 350 deg. Fah.—at the pressure of 120 Ib. 
per square inch, at which they worked there—about 74 lb. 
of water. The resulting 741b. of steam contained about 6788 
thoueand foot-pounds of energy, so that the efficiency of the first 
process was about 61 per cent., the other 39 per cent. being lost. 
Loss by radiation caused about 41b. of steam to condense, and 
rendered it uselees on its way to the engine. Seven pounds of 
steam reached the engine therefore, or an equivalent of 

hb d foot-pounds. The efficiency of the steam pipes thus 
worked out at 93 per cent. A good pound densing engine, 
such as those on the premises, driving its own pumps and work- 
ing at its most economical load, required 18 1b. of steam per 
brake horse-power-hour, so that of the 6334 thousand foot-pounds 
delivered to it the engine gave out 770 thousand, its efficiency bein; 
only 12 per cent. A good dynamo would convert 693 th 
foot-pounds of this into electrical energy, or about 90 per cent. 
Next came the loeses in the mains and transformers, which, under 
most advantageous conditions, would at least come to 69 thousand 
foot-pounds, the efficiency of the distributing system thus being 
90 per cent. The next step—the conversion of electrical energy into 
light—caused the most serious loss, for the efficiency of the best incan- 
descent lamp was not more than 9 per cent., at a liberal estimate, and 
the light energy resulting from the 624 thousand electrical was only 
52 th d foot-pounds. The net result was that each pound 
of coal burnt only provided sufficient energy to supply five 
16-candle power lamps at the customer’s houre for one hour, The 
total efficiency of the whole series of transformations was therefore 
only 4 = cent, He wished to call attention to the striking fact 
that while the efficiency of the steam engine was only 12 per cent., 
that of the dynamo was 90 per cent. Much was still heard of the 
trite dictum that electricity was ‘‘in its infancy ;” but his hearers 
must see that the dynamo was very nearly perfect, and that any 
sutstantial raising of the percentage of light energy obtained from 
the chemical energy of coal by the processes he had enumerated 
was much more likely to come about by the improvement of the 
steam engine than the further perfecting of the dynamo. They 
would thus see that the most room for improvement lay, not in the 
electrical part of the process, but in the mechanical conversion—a 
stage common to all processes of production requiring power. The 
incandescent lamp certainly Jeft ample room for improvement, 
but the perfecting of this appliance would make no difference to 
the supply station. The advantage would be to the consumer, who 
would receive more value for the money spent in lighting. 

The party was able to inspect the present plant and the exten- 
sive additions now in course of construction. The machinery at 
that time supplying current included the three kilowatt sets of 
Belliss or Willaas engines and Siemens alternators, excited by a 
224-kilowatt direct-current dynamo, driven by a Universal engine. 
The two 35-kilowatt alternators, with Willans engines, were not 
running, as the night load then was comparatively light. The 
three 300-horse ons Galloway boilers were in use, and the two 
500-horse power Babcox boilers were seen in course of erection. In 
the engine-house the excavations—17ft. deep—for the two new 
200-kilowatt generating sets could be seen, and at the west end of 
the buildings the t of the ti 22ft. in depth 
and 40ft. square—for the foundations of the new chimney stack, 
which will be 200ft. high. To the north of the present buildings 
are the foundations of the accumulator stores and testing rooms, 
covering about 75ft. by 40ft. Beyond is the cooling tank, an 
interesting apparatus in an early stage of construction. This is 
100ft. by 60ft., and will be a in cooling the stream of 
water by which the exhaust steam from the engines is condensed. 
After circulating through the condenser the water will be forced 
through numerous nczzles into the air, and, cooling by contact 
with the air, will be ready for again performing the duty of con- 
densing the exhaust steam. 




















TENDERS AND CONTRACTS. 


Tenders for railway in Brazil.—The Secretary of State for 
Foreign Affairs has received from her Majesty's Consul at Rio 
Grande do Sui a copy of a Government notice inviting tenders for 
@ concession for a railway from Novo Hamburgo to Caxias, in 
extension of the existing railway from Port Alegre to Novo 
Hamburgo. Tenders must be received at the Central Directorate 
of the State Department of Public Works at Porto Alegre by the 
3lst December of the current year. Information ing the 
conditions of tendering and other particulars may be obtained at 
the Commercial Department of the Foreign-office by personal 
application at any time between the hours of 11 and 5. 

Tenders for port works at Pernambuco.—The Secre of State 
for Foreign Affairs has received from her Majesty's Chargé 
d’Affaires at Rio de Janeiro a translation of a notice which has 
been issued by the Brazilian Ministry for Public Works invi 
tenders, which will be received up to the 28th February, 1898, 
for the execution of port works at Pernambuco. ‘Tbe despatch 
and its enclosures may be inspected at the Commercial Department 
of the Foreign-office any day between the hours of 11 and 5. 

Government contracts.—India-office.—The S:cretary of State for 
India in Council ie prepared to receive tenders from euch persons 
as may be willing to supply cast iron plate sleepers, copper fire-box 
plates, and bearing springs, 
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THE SOUTH WALES RAILWAY STRUGGLE. 





Last year, in commenting upon the annual competition 
compared it toa triangular duel, in which each combatant 
was engaged with the other two. This year the renewed | 
contest may be better likened to a quadrangular struggle, for 
there are four antagonists in the field, all avowedly on the 
aggressive, and each seeking to secure advantages for itself at 
the expense of one or the rest of its neighbours. The Parlia- 
mentary Notices indicate clearly that the South Wales 
“ railway war,” a8 it is called at Westminster, will be a more 
serious business than last session, or for some years back. 
Tt is necessary to recall the fierce fights over the Barry Dock 
and Railway Bills to find a fitting parallel for the all-round 
conflict the notices foreshadow, and indeed there are many 

oints of resemblance between the original Barry project and 
the bold scheme of the Cardiff Railway, known until recently 
as the Bute Docks Company. 

The Cardiff company proposes to strike into the territories 
of the Taff Vale and Rhymney Railways, making new rail- 
ways to Aberdare and Merthyr-Tydfil by converting the 
Glamorgan Canal up to both those points, and as the Marquis 
of Bute is chief owner of the navigation, the proposed lines 
would traverse a property very easily acquired. This plan 
involves a diversion of the route proposed in the previous Bil] 
from Cardiff to Treforest ; but there, as before, a junction is 
to be made with the Taff Vale, over which the Cardiff 
Railway claims power to run, From Pontypridd it would 
construct its own road to Aberdare Junction, where the Canal 
divides, one branch passing through the Aberdare Valley and 
the other proceeding to Merthyr. Midway towards the latter 
town a branch line would connect the new railway with the 
Rhymney Valley, communicating with the Taff-Bargoed, and 
Brecon and Merthyr, and thus tapping the valuable coalfield 
on the North Monmouthshire border, which holds many rich 
collieries, and is still bee rapidly opened up. Nearer 
Cardiff the new railway would be carried from the commence- 
ment of the main line, on the canal, to the eastern end of the 
Roath Dock, and thus would run parallel with the mineral 
branch of the Taff Vale. Altogether twenty-five railways, 
many of them only connecting links, are described in the 
Bill, representing about fifty miles of new road. The Bil) 
claims extensive running powers over existing railways, and 
that the company shall be placed in all respects on at least as 
favourable a footing as any other company with regard to traffic 
exchanged with the Taff Vale Railway. It also provides, 
and this is notable, that “traffic destined for or coming 
from the company’s undertaking at Treforest or any place 
northwards thereof, shall be carried by the Taff Vale Com- 
pany at rates per mile not greater than the lowest rate 
which shall for the time being be charged by the Taff Vale 
for like traffic to or from the docks at Cardiff, Penarth, or 
Barry, and for the delivery and taking of the same by the 
Taff Vale into and from the sidings at Treforest without 
terminal charges, or at such rates or on such terms as the 
Bill may provide.” 

The Cardiff Railway Bill is likely to provide the battle of 
the session, so far as South Wales is concerned; but all the 
Bills are full of highly-contentious matter, the Rhymney, 
which holds the key to the coveted eastern coalfield, being 
the only company “out of the fighting.” The Taff Vale 
Railway returns to the charge, though by means of a 
nominally independent company, with the proposal to build 
a capacious dock on the Cardiff west mud flats, in obvious 
rivalry of the Bute Docks on the other side of the Taff. This 
will be the third time of asking for the Windsor Dock, and the 
scheme is once more to be stoutly opposed. The Taff Vale is 
responsible for another ambitious project, which is simple 
enough in its details. There is railway communication by 
the Rhondda and Swansea between the latter port and the 
Taff Vale system at the top 
of the Rhondda Valley, and 
at Pontypridd the Taff 
connects with the Caer- 
philly and Newport line, 
now controlled by the Alex- 
andra Dock Company. The 
Taff Vale seeks power to 
construct a short line of 
about a mile at the east- 
ern end, and there is a 
through and alternative 
route between Newport and 
Swansea, and, of course, 
Cardiff vid Pontypridd. 
Sir John J, Jenkins, chair- 
man of the Rhondda Com- 
pany, has announced that 
his directors approve of the 
plan, which is said to be 
shorter by seven miles than 
the distance by the Great 
Western. It may be re- 
membered that there has 
been a great deal of litiga- 
tion, culminating in appeal 
to the House of Lords, 
between the Taff Vale and 
Barry companies over the 
interpretation of Clause 23 
of the Barry Act, 1888, in 
reference to the transfer of 
traffic to and from Barry 
Dock—a clause, by the 
way, with which the provi- 
sion just quoted from the 
Cardiff Railway Bill is 
almost identical. I¢ is in- 
tended to ask Parliament 
to repeal Clause 23, andthe 
same authority is again 
invoked to relieve the Taff 
Vale of obligations imposed 
upon it by old agreements 
with regard to the cost of 





! 
Merthyr Railway a little north of Penrhos. It may be only | Cardiff, for conveyance to Barry Dock. These are the main 
a coincidence, but the Brecon and Merthyr, a rare intervener | features of the Bills which will arouse most hostility, and it 
in these conflicts, proposes to construct a short line to the | ia to be inferred from these details that the chief battles in 
same spot, as though to give Barry two strings to its bow. | the committee-rooms next session will be even more dis- 


between the South Wales railway and dock companies, we | Either of these extensions, if authorised, would give Barry ! tinctively Welsh than last spring. 











PORT CUTTING AND SLOT DRILLING MACHINE 


practically all it sought by the East Glamorgan Railway MACHINE TOOLS. 

Bill, which it twice failed to persuade Parliament to pass. — 

Monmouthshire coal, among other things, is the object of | TH annexed engraving illustrates a combined milling cut- 

the proposed extension of the Barry from Cogan into Cardiff. | ter and twist drill grinding machine recently made by Messrs. 
3arry traffic to and from Cogan, two miles out of Cardiff, is | Hulse and Co., Ordsal Works, Salford, Manchester, which 

at present carried over the rival Taff Vale line. Barry | is capable of grinding cutters up to Sin. diameter by 
24in. long, and twist drills up to 44in. diameter. The illus- 
tration shows the machine in position for “edge” cutter 
grinding. The change from this to twist drill grinding is 
effected very quickly and easily, viz., by swinging the table 
clear, and bringing the twist drill grinding attachment into 
position. When grinding spiral cutters the requisite twist 
is given by means of a weight attached to the mandril, which 
keeps the tooth of the cutter up against an adjustable guide. 
A universal headstock is provided for grinding face cutters, 
and the table has swivel slides, so as to deal with taper work, 
such as reamers, &c. In this machine the system of grinding 
with the face of the emery disc instead of the - is adopted, 
and the advantages claimed for it are, firstly, that it leaves 
the backing cfi of the teeth straight, and not hollowed out, 
and consequently stronger and less liable to “snip off’ when 
working ; and secondly, the diameter of the face disc is not 
limited, as in the case of the edge disc, and consequently less 
wear takes place in grinding, and truer results are produced. 
The other engraving represents a machine recently constructed 
by the same makers for an important firm of engineers in 
the Midlands, and is specially designed for cutting out simul- 
taneously the top and bottom ports in cylinder liners, &c., 
and for general circular slot-drilliag work. The two drilling 
headstocks are adjustable independently on the upright 
frame by rotating nuts and a fixed screw. The work to be 
operated upon is chucked on the circular table, which is 
adjustable along a slide bed to suit various diameters. A 
reciprocating rack, actuated by a connecting-rod from elliptical 
wheels for imparting uniform traverse, gives an oscillating 

| motion to the table, which can be readily adjusted for the 
various lengths of arcs. The spindle slides receive their 
inward feed motions at both ends of the stroke through a 
vertical rack. The machine is designed to operate on liners, 
&c., up to 28in. diameter and 34in. long. 








TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs, Ashwell and 
Nesbit, Limited, warming, ventilating, electrical, hydraulic, and 
general engineer, direct our attention to the fact that the business 
hitherto carried on under the name of Ashwell and Nesbit has been 
converted into a private limited liability company. The style of 
the new Company is ‘Ashwell and Nesbit, Ltd.”—There are 
numercus ways adopted in the commercial world for keeping manu- 

| factures before the notice of customers. It is always advisable 
| that, whatever means be adopted for the purpose, they should be 








handling traffic at the Bute - 
Docks, Efewecn “ =,4) | useful. In this respect the “ Reliance” Lubricating Oil Company, 
The chief proposalsinthe ‘~~ ‘ | London, deserve to be congratulated. They have sent us an 
Barry R ile , Bill | earthenware inkstand in the form of an oil barrel mounted on a 
eee se we MILLING CUTTER AND TWIST DRILL GRINDING MACHINE iy nare base, co that it cannot easily be upset.—Messrs, W. 
moreimportant in theircon- H. Willoox and Co., Limited, inform us that they have turned 


sequences than in appear- 

ance. The new coal fields in the Rhymney Valley and on the 
Monmouthshire border are the points of attack once more in 
the claim for a short line from the extension to the Rhymney, 
authorised last year, as far as a point on the Brecon and 





: . . | their business into a private limited com . Nosharesare 
asks for independent access to Oardifi for the conven: | offered outside, caly canny the eaplayea whe have an opportunity 
ence of its increasing passenger traffic, and to facilitate the | ofsabecribing for any shares they may wish. New offices have been 
delivery of coal from Monmouthshire, which is taken in con- | taken at 23, South 
siderable quantities, vid Newport, the Great Western, and | formerly. 


wark-street. The management will be as 
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RAILWAY MATTERS. 


Tue Amalgamated Society of Railway Servants has a 
membership of about 81,900, or about one-sixth of the railway 
workers of this country. 


A coop deal of public interest has been shown in North 
Wales by the proposed new railway, by the Wirral Railway Co., 
from West Kirby across the river to Rhyl. It is to shorten 
the route to Liver some thirty miles, but, in addition, is 
expected to lead to the development of agreat scheme for reclaiming 
lands by the Doe, 


Or a total length of 2018 miles of railway in New 
Zealand, 267 miles in the South Island and 116 miles in the 
North Island are still laid with 40 1b, iron rails, and 67 miles in 
the South Island with 30 lb. iron rails, Most of the renewals last 
year were made with 53 lb. steel rails, only sixty-nine rails of 70 1b. 

yard being ut in; but the general character of the New Zea- 
a lines, which are of 34ft. gauge, is light, according to our ideas. 

Sir ALEex. Winson, of Messrs. Charles Cammell and Co., 
Limited, Sheffield, has been recently appointed a director of the 
Maryport and Carlisle Railway Company in succession to the late 
Mr. John Ritson, Maryport. Messrs, Cammell and Company, of 
whom Sir Alexander is managing director and deputy chairman, 
are the proprietors of the Solway Ironworks, Maryport, as well as 
of the Derwent Steel and Ironworks at Workington in the imme- 
diate neighbourhood, 


THe Commissioners under the Light Railways Act 
held an inquiry last week at Manchester relative to a proposed 
light railway. The line is part of a scheme for developing 
Trafford Park, and is intended to form a means of inter-communi- 
cation between several populous suburban districts. It is also 
concluded that it will materially aid the development of the Man- 
chester Ship Canal. The Commissioners stated that they were pre- 

to recommend three out of the six lines projected. 


THE serious effect of the engineering strike on British 
industries is shown in the announcement from Philadelphia that 
there has just been received by the Baldwin Locomotive Works 
one of the most extensive orders recorded on the books of the 
company. The contracts, which call for fifty locomotives of vary- 
ing types, are, with one exception, all from foreign countries, and 
will necessitate an early increase in the working force of the big 

lant. The orders thus placed have heretofore been awarded to 
lish makers, 


THERE is every reasonable prospect that the proposed 
light railway promoted by the Great Western Railway from Pewsey 
to Salisbury across Salisbury Plain will be an accomplished fact, 
says a correspondent of the Railway News, The Light Railway 
Commissioners have decided to submit an order to the Board of 
Trade authorising the construction of the line, but at the same 
time calling attention to the opposition of the War-office to the 
scheme, “The reservation, however, does not in any way affect the 
decision, and the various councils and boards have received intima- 
tion that the Commissioners have decided in favour of the scheme, 
as proposed by the Great Western Railway Company. 


On Wednesday, the Glamorgan Railway connecting Barry 
with Bridgend and the great coalfields of the Llynvi, Garw, Ogmore, 
and adjacent valley, was opened for passenger, goods, and mineral 
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NOTES AND MEMORANDA. 


Tue installation of the new magnetic departments of 
the Pare St. Maur Observatory has just been completed by 
M. Moureaux. 


Tue death is announced of Dr. Matthew Forster 
Heddle, at St. Andrews. Dr. Heddle was the foremost mineralogist 
of Scotland. He was sixty-nine years of age. 


Tue tin-plate exports from this country to the United 
States during October amounted to 5036 tons, gay with 
10,599 in 1896, 19,805 in 1895, 24,854 in 1894, and 13,861 in 1893, 

Tue Rotterdam correspondent of the Times states that 
two Amsterdam engi s, Mr. van Gink, managing director of 
the Cycle and Machine Factory de Hinde, and Mr. W. J. Hols- 
boer, have invented a steam turbine which will cause a revolution 
in steam engineering. The inventors have sold their system, it is 
said, to a German firm for one million marks, preserving for them- 
selves the application of the system to gas and benzine motors, and 
have taken a patent for it in several countries, 


AccorpinG to the Board of Trade return on the state 
of the labour market, in the 113 trade unions making returns, 
with an aggregate membership of 463,002, 21,937—or 4°74 per 
cent.—were reported as unemployed at the end of October, com- 
pared with 4°38 per cent. at the end of September, and with 3-4 
per cent. in the 111 unions, with a membership of 437,371, from 
which returns were received for October, 1896. In these figures, 
persons directly on strike or locked out have been omitted. 


Te Council of the Iron and Steel Institute have 
accepted an invitation from the Association of Swedish Iron- 
masters to hold the autumn meeting of the Institute next year at 
Stockholm. The meeting will be held in August, and in view of 
the large quantities of Swedish iron and ores consumed in this 
country, there is no doubt that it will prove a ioe & popular meet- 
ing. Previous autumn meetings of the Institute have been held 
at Belgiam, France, Germany, Austria-Hungary, Spain, and the 
United States, 


AccorpinG to the returns made to the German Iron 
and Steel Union, the output of the German blast furnaces in 
September was 581,674 metric tons, an increase of 12,213 tons over 
August, For the nine months ending September 30th the pro- 
duction was:—Foundry iron, 806,628 tons ; forge iron, 1,207,601 
tons ; Bessemer pig, 420,918 tons ; Thomas Pig. 2,627,561 tons ; 
total, 5,062,708 tons ; showing an increase of 353,514 tons, or 7 °5 
per cent. over the corresponding period in 1896. Tae output of 
‘Thomas or basic iron was 51 ‘9 per cent. of the total for the year, 
while only 8°3 per cent. was Bessemer pig. 


AcETYLENE gas, under a pressure of one atmosphere, 
does not explode when a spark is applied to it, neither does it ex- 
plode under two atmospheres when a spark is applied, but under 
a pressure of three atmospheres there is a sharp explosion, the 
violence of which increases with the pressure, and we have the 
law: the rate of d ition i with the pressure. The 
above facts are the result of an examination of acetylene gas de- 
scribed by Professor Mixter in an American scientific monthly. 
From this investigation it is concluded that when used with care 
acetylene is no more liable to explosion than illuminating gas, but 
should such an explosion occur the result would doubtless be more 














ally. 
Mr. Richard Evans is the general manager, and was in attendance, 
Sir James Szhimfer is the engineer of the line, which was begun 
in 1888, The resident engineer who superintended the carrying 
out the work is Mr. W. Schimfer. The work has been well carried 
out throughout, but attended with a few accidents, the worst 
being the collapse of an archway over the river Thaw in 1895, 
when three men were killed. The rails on the running line are 
82 Ib, to the yard. 


THE return of accidents on Indian Railways during the 
three months ending March 31st last shows that eight persons were 
killed and 45 injured, of whom five were killed and 24 hurt in the 
accident at Gholvad Station on the Bombay-Baroda Railway early 
in January. This accident was caused by an error of a pointsman, 
and could not have occurred had the deputy station-master not 
neglected his duty of seeing that the points were locked. Under 
the circumstances the wonder is that so few disasters take place ; 
nor will the railway companies of India have fully fulfilled their 
obligations to the public until the system of automatic interlocking 
is universally introduced, says Indian Engineering. Casualties not 
involving accidents to trains resulted in 14 passengers and 177 rail- 
way servants and others being killed, while 58 of the former class 
aalt 103 of the latter were injured. 


From returns furnished by fourteen railway companies 
serving the a, on the subject of workmen’s trains, it 
ap that special Acts of Parliament require eleven trains daily 
and a total mileage of 47?. This is a very insignificant proportion 
of the actual figures for 1897, when 5/7 trains per day were 
provided, having a total mileage of 3440. The Metropolitan 
supply 96 trains, of a daily mileage of 732; the London and 
South-Western, 134 trains, covering 464 miles; the Great Eastern, 
76 trains, ——- 354 miles ; the Metropolitan District, 44, with 
a mileage of ; the City and South London, 42, running 
132 miles; the London, Brighton, and South Coast, 57, covering 
400 miles ; and the North London, 37 trains, averaging 213 miles, 


THE proposed railway from Budleigh Salterton to 
Exmoath, for which the London and South-Western Company will 
introduce a Bill in the forthcoming session of Parliament, will 
complete their South Devon loop from Chard to Exeter, of which a 
section, from Tipton St. John to Badleigh Salterton, was opened 
early lastsummer. Badleigh will thus be put into easy communi- 
cation with both Exeter and London, and will no doubt begin to 
develope on the lines of the South Devon resorts, served so 
admirably by the Great Western. From the western shores of the 
Exe the latter company has an unthreatened monopoly of the 
traffic; but on the eastern side, along the coast so far as Wey- 
mouth, the Scuth-Western Company is supreme, That territory, 
however it may shrewdly be suspected, will take years yet to 
develope into anything like a remunerative tourist district, while 
its goods traffic, in the absence of ports, is, and must remain, a 
negligible quantity. 


A MOUNTAIN railway, constructed on a novel plan, is 
shortly to be opened on the Hochstauffen, near Bad R:aichenhall, 
Bavaria. The chief feature of the new system, according to the 
Times, is that the force of traction is diracted vertically upwards, 
being derived from a balloon. The latter has a diameter of 66ft., 
and a lifting power of 10,5601b. The balloon, car, net, ropes, &c., 
weigh 4620 !b., and an allowance of 3300 lb, is made for passengers 
and aéronauts, leaving a margin of 26401b, A single rail is used 
for the sole purpose of directing the course of the train and keep- 
ing the balloon with its load captive, To this end the rail is made 
eg 3 and the car runs on it, gripping it from the sides and 
from below. The rail is anchored to the ground at distances of 
about 15ft. In descending the mountain the propelling force is 
gravity, and the balloon acts as a check to prevent accelerated 
motion. A ballast of water, taken in at the top of the mountain, 
provides the additional downward force required. The truck 
carries the water receptacle, which can be opened by the aéronauts 
during the journey. The truck and receptacle together weigh 
about 6001lb., and when there is no wind the receptacle carries 
about 1100 Ib. of water, ma’ a total weight of 1760lb. When 
it is windy the pull is redu by letting the water out of the 


traffic. The trains were well filled, and all passed off fal 


receptacle, thus compensating for the difference in power. The 
difference in weight caused by passengers entering or leaving the 
car is regulated by the use of separate weights, 





disastr 


A sOMEWHAT new departure in the production of 
mechanical flight has been made by Major R. I’. Moore, who has 
selected the Indian flying-fox as his pattern on which to construct 
models. From his experiments Major Moore concludes that 
artificial wings can be constructed in imitation of those of the 
flying-fox, and that the action of the pectoral muscles can be re- 
produced by spiral springs of suitable strength to hold the wings 
expanded, the up-and-down motion being accomplished by means 
of a light electric or other motor. Two or more pairs cf wings, 
arranged tandem fashion, are found to be better than a single pair 
—a result fully in accordance with the conclusions formed by other 
observers, Major Moore considers it quite possible to construct a 
machine of this type capable of raising a man. 


ATTENTION is called in the Mathematical Gazette of 
October to the old treatment of the ‘‘ Parallelograms of Velocities 
and Accelerations,” which still survives in many otherwise excel- 
lent text-books on dynamics. The enunciation often introduces 
the notion of “a moving point or body possessing simultaneously 
two velocities,” a notion which is meaningless until coexistent 
velocities have been defined. The usual ‘‘ proof” tacitly involves 
the idea of a body moving relatively to a certain ie which is 
itself in motion, but as the word “ relative” is generally omitted, 
and the parallelogram of velocities is usually given before relative 
motion is considered, and, moreover, is employed in the discussion 
of relative motion, the learner’s mind is often puzz'ed and he fails 
to grasp the theorem. Mr, Muirhead, who is responsible for the 
article, rightly contends that the only logical way out of the 
difficulty is to make relative motion precede the discussion of the 
parallelogram law, unless, indeed, the latter be rded merely 
as a definition of component velocities and acceleration. 


Exectricity is playing a part gradually increasing in 
importance in our British Navy. Rightly enough, the authorities 
were cautious in adopting it until its powers been well tried, 
and even now it would seem that there is some hesitation about 
using it as extensively as might be. When it is a question that 
may affect the efficiency of our first line of defence, caution, and, 
it may be, conservatism are commendable up to a certain point ; 
but if these otherwise excellent qualities are unduly exhibited, 
nations which are less cautious and more ready to adopt new ideas 
for their naval equipment are likely to gain a corresponding 
Electric motors and lighting have 


advan , says the Electrician, 
already extensively adopted for the navies of many foreign 
countries, and so superior has this form of power proved that we 


sincerely hope the Admiralty is making every reasonable use of it. 
Among its many services on board a man-of-war we may mention 
motors for handling ammunition, for working the heavier arma- 
ment, and for ventilation, besides which electricity plays an im- 
portant part in search-light equipment and in si ing. With 


——$—$<———— 


MISCELLANEA. 


Tue National Cycle Show at the Crystal 
Sydenham, opens ode Friday, and closes on the lith Balace, 


A COMMENDABLE feature is being started at Cardiff in 
connection with the Institution of South Wales Mining Engineer 
This is a series of lectures at the rooms of the Institution durin; 
the winter months. The first has just been given by M 
Galloway, on the carboniferous formation. _ 


Tux Secretary of State for Foreign Affairs has received 
from her Majesty’s Minister at Lisbon copies of a Royal Decree of 
the 5th inst. inviting tenders, to be received by January 5th next 
for the construction of the sewerage and drainage works, and 
sanitary improvement of the city of Lisbon. The conditions of 
tendering may be inspected at the commerciai department of the 
Foreign-office any day between the hours of 11 ant 6. 


Tux General Purposes Committee of the Huddersfield 
Corporation have decided to recommend the Town Council to 
appoint Mr. Kenneth F. Campbell, borough engineer of Stockton 
as borough surveyor of Huddersfield. There were over sixty 
applicants for the appointment, which is worth £500 a year, 
His salary at Stockton is £475. Mr. Campbell has been twelys 
or thirteen years at Stockton, to which he came from Salford, where 
he was assistant surveyor, 


Tue Mersey Docks and Harbour Board, on the 25th 
ult., decided to provide more powerfal pumping machinery for the 
Herculaneum graving dock, at a total estimated cost of £8150 
and to accept a tender for the supply of the necessary pumps and 
engines; to apply hydraulic power to the gates and pA ae of the 
Herculaneum graving docks, at an estimated cost of £2400- 
and to increase the depth of the sill of the south passage to the 
Haskisson Dock, at an estimated cost of £2000, 


At last! An order has been issued by the Local 
Government Board, varying the provisions of subsection (4) of 
Section 28 of the Highways and Locomotives (Amendment) Act, 
1878, so that, subject to the conditions specified in the Order, 
a locomotive may be used on a highway if the driving wheels, 
instead of being smooth-soled or shod with cross-bars, are shod 
with wooden blocks, It may not be generally known that in 
certain parts of Lancashire, local authorities have long since per- 
mitted the use of traction-engine wheels shod with wooden blocks, 
= have been found most suitable for roads paved with granite 
setts, 


Ir is stated that Messrs. Cochran and Co. have decided 
to remove their entire works from Birkenhead to Annan, The site 
selected is practically the harbour at the mouth of the river 
Annan, and opens right into the Solway Firth. The land marked 
out for the works extends to 134 acres, and lies on the west side 
of the river. Daring the high tides iron ships of large tonnage 
can be launched and floated. A railway siding at present con- 
nects the projected works and joins the main line of the Glasgow 
and South-Western Railway at a t half a mile to the west 
of the railway station at Annan. Ships of medium tonnage can 
at present load and discharge opposite the site of the proposed 
ironworks, The Board of Trade have just granted powers to the 
harbour trustees to convert the harbour into a public port. The 
establishing of large ironworks and shipbuilding will undoubtedly 
cause & development of trade between larger towns in 
England and the south of Scotland. 


A Boarp of Trade inquiry respecting the boiler explo- 
sion which occurred at Davonport Dockyard on September 23rd 
was concluded last Friday. The boiler belonged to Messra. Hill 
and Co., contractors for certain works in connection with the 
extension of the dockyard, and was used for driving acrane. By 
its explosion two men were killed. The commissioners holding the 
inquiry were Mr. H. Smith, barrister, and Mr. J. H. Hallett, 
consulting engineer, and on Friday morning they delivered judg- 
ment, hey found that the explosion was caused by over- 
pressure of steam, and that the safety valve was inoperative and 
must have been fastened down by sbmeone. Thsy were unable 
to find that r ibility attached to anyone. The case was, 
however, of great importance, for here was a boiler, belonging to 
a firm of high credit, under the supervision of competent 
engineers and worked by men of experience and ability, and yet, 
through over-pressure caused, in their jadgment, by neglect of the 
most ordinary precautions to prevent tampering with the safety 
valve, an explosion had taken place. It was essential for the 
preservation of life and property that with safety valves, 
loaded as this one was, proper means should be taken to 
prevent their being tampered with by irresponsible or ignorant 
persons, 


On Friday last Messrs. W. H. Allen, Son, and Co., 
entertained at dinner in the Corn Exchange, Bedford, 600 of tkei- 
employés, The gathe was avowedly in honour of her 
Majesty’s Jubilee, but one felt that it was more essentially a mark 
of will from masters to men and an expression of the cordial 
relationship between employers and employed at the Qaeen’s 
Engineering Works. A number of distinguished guests were 

resent, Mr. W. H. Allen, who was inthe chair, proposed the toast of 

* The Queon,” which received avery hearty responss, Other tcasts 
and speeches followed, Mr. R. W. Allen, who was very heartily 
cheered, proposing the ‘‘ Navy, Army, and Reserve Forces,” to which 
Fleet Eagineer Mr, Joseph Smith, R.N., responded. The other 
speeches of the evening bore to a certain extent on political and 
socialistic subjects, and particularly on the engineering dispute and 
the deplorable effect it was producing on the trade of the country. 
Mr. W.H. Allen, in responding to the toastof ‘The Firm,” 
proposed by Mr, Cresar Hawkins, made some excellent and @ propos 
remarks on this subject, and insisted on the identity of interes: 
of capital and labour. His observations were recsived with 
marks of approval and acquiesence, and all things tend to show 
that at the Queen’s Eagineering Works the strained relations 
which are only too common in other places are almost unknown, 


In a paper read before the American Society of Civil 
Engineers respecting the working cf soft steel for boilers, Mr. 
J. A, L. Waddell, the author says:—All structaral metal work. 
whether it be medium steel, soft steel, or even wrought iron, should 

hed at least jin. less than the diameter of the cold rivet, 








such varied applications it is essential that great care be 
in the simplification of the system, as, for example, in making all 
similar parts interchangeable, and in providing means for ready 
and quick renewal and repairs. 


EXPERIMENTS undertaken by Messrs. Stanger and 
Blount for the cement trade section of the London Chamber of 
Commerce have proved that the addition of Kentish ragstone 
really acts as a diluent of good Portland cement, although some 
makers had claimed that it was an improvement. The ragstone is 
a siliceous carbonate of lime, and any apparent improvement in 
cement containing this native limestone was shown to be due to its 
finer pulverulent condition filling up the interstices, A still more 
objectionable adulterant is blast-furnace slag. Bat the Chamber 
of Commerce has met all these impurities by enunciating the fol- 
lowing definition, which, it is suggested, should be insisted upon 
by engineers, architects, contractors, and others:—‘‘That Portland 
cement be defined as a mixture of two or more suitable materials, 
intimately and artificially mixed in requisite proportions, and after- 
wards properly calcined and ground, to which nothiog has been 
added during or after calcination, excepting that an addition, not 
exceeding 2 per cent. of gypsum, is permissible for the purpose 
of regulating the setting.” It was further ted that articles 
not answering the above description should not be sold as Portland 
cement, but under some other distinctive name. The addition of 
gypsum is allowed in order that in summer the cement should not 





set too quickly, 


and reamed to a diameter yein. greater than same ; and thera is no 
bridge shop in existence which can turn out truly first-class work 
without sub-punching and reaming or drilling. Even when the 
greatest care is taken in punching the metal of the component 
pieces of long members, many of the rivet holes will fail to matzh 
by as much as }in., and the author has within a year or two seen 
fin. rivet holes elongated to ljin., merely to admit the rivets. 
Where several component pieces containing badly-matched rivet 
holes are p together and a tapered flexible reamer is used to 
enlarge the hole sufficiently to admit the rivet, the latter cannot 
possibly fill completely the irregular hole, and, therefore, if left in 
the piece, cannot act effectively. If condemned by the inspector 
on account of looseness, and then driven ont, it will, on account of 
its crookedness, materially injare the metal about the hole, and 
thus weaken the structure, B doing more damage thereto 
than would the leaving in of the loose rivet. The use of the tapered, 
flexibly-connected reamer is all humbug, and is not true reaming 
at all, but merely a means of making it practicable to get the rivets 
through badly-punched holes that assemble ieveguiaty. Real 
reaming can only be done with rigid reamors or drills that remain 
at all times at right angles to the surface reamed, and cut a 
cylindrical instead of a tapered hole. Such reamers as these are 
e only ones that ought to be employed on first-class metal work, 
excepting, of courao, in pproencec e where they cannot be used, 
and where the fletibly-conn reamer must of necessity be 








employed, 
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Feed Hater’ H.M.S. "SALAMANDER" workéd in Connecton 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


RIA.—GEROLD anv Co., Vienna, ‘ 
peer anp WaLsH, Lrp., Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzic. e 
INDIA.—A. J. CompripcE AND O0., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome, 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohama. 
Z. P. Marvya anv Co., 14, Nihonbashi Tor. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. Toompson AnD Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GorpoN AND GorcH, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Tuompson and Co., 180, Pitt-street, Bydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide; Bdward-street, Brisbane. 
TuRNER AND HenpeErson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—Mowtreat News Co., 386 and 888, Bt. James-street, Montreal. 
Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTeRnationat News Co., 88 and 85, 
Duane-street, New York. 
Susscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtiy anp Watsu, Lrp., Singapore. 
CEYLON.—WusayvaRtNa AND Oo., Colombo. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be erg le order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
dvance) :— 
sev ealf yearly (including double number) .. .. £0 14s. 6d. 

Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enoineer is registered for transmission abroad. 

A complete set of Taz ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE EncineerR weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tun Paper Copres— 

i £0 18s. 
£1 16s. 


-- £1 0s. 

se be oe ct ob es cc. on Or Oe 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 

4@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘' ordinary” and “ special” 
positions will be senton application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing “5 of the 
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paper are to be addressed to the Publisher, Mr. Syd ite; all other 
letters to be addressed to the Bditor of Tuk ENGINEER. 
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Yearly .. .. 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 





PUBLISHER’S NOTICE. 


°° 4 subscriber pee a ae hag omg in an 
imperfect or mutilated condition, wil ige by giving prompt 
information of the fact to the Publisher, with the name of the 





TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
corr: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae ENarineer, or containing 
questions, al be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


IRon AND STEEL Manvracture.—Try H. R. Hill and Son, or 8. Lazarus, 
Holywell-street, Strand, London. 

J. W. anv Son (Coventry).—Williams and Norgate, 14, Henrietta-street, 
will obtain it for you. 

J. J. P.—Messrs. Merryweather and Sons, 63, Long Acre, London, W.C., 
will give you all possible information. 

W. C. (Chelsea) —If you will say where your invention is at work we 
shall be happy to look into the matter. 

G. H. van ver 8. (Rotterdam).—If you will refer to Taz Enoinzer for 
June 4th, page 564, you will find all the information we can give you 
on the subject. 


A. H. (London).—See ‘‘The Purification of Sewage and Water,” by W. 
J. Dibdin. e Sanitary Publishing Company, Ltd. Price 21s. net. 
This is the latest work on the subject. 

J. 8 —Meesrs. Charles Churchill and Co., Ltd., have a splendid show- 
room at 9 to 15, Leonard-street, London ; you cannot do better than 
visit it and see the actual machines. ‘Their office is at the same 
address. 

J. H. (Finsbury Park-road).—The only volume we know is a pamphlet 
by Mr. Bucknall Smith, published by Bullivant and Co. Mr. Smith 
can advise you on the subjects you wish to know about; his address is 
care of Messrs. Bullivant and Co., 70, Mark-lane, London. 

W. 8S. P. (London).—We fear you will have to write to the American address. 
There are several books on gearing. You had better take an oppor- 
tunity of visiting a library—Patent-office, Chancery-lane, for example 
—and seeing what sort will suit you best. Write to Chapman and 
Hall for tneir catalogue. 





INQUIRIES. 


WALLACE’S GRAPHIC DYNAMOMETER. 


Sirn,—Can any reader oblige me with the names of the makers of 
Wallace's graphic dynamometer or similar instrument ? Cc. M. 





LEAD SHOT PLANT. 
Srr,—Can avy reader oblige me with the names of one or two firms 
who construct plant for the manufacture of lead shot ? K. C. 





RAILS FOR TOY RAILWAYS. 

Sir,—Can any of your readers tell me where I can obtain rolled iron or 
sweged tin model rails, such as those used for toy railways, in large 
quantities, say 500ft. at once ? 

November 26th. LocoMOTIVE. 








MEETINGS NEXT WEEK. 


Roya. Iyst.tuT1IoN.—Monday, December 6th, at 5 o'clock, General 
Monthly Meeting. 

Tue Inst:ruTION oF JuNIOR EncingeRs.—Friday, December 10th. 
Paper, ‘‘Main Engine Auxiliaries in the Mercantile Marine,” by Mr. 
Basil H. Joy, Vice-chairman. 

CHESTERFIELD AND MipLanp Counties INSTITUTION OF ENGINEERS.— 
Saturday, December 11th, at 8 p.m., at University College, Nottingham. 
Paper, ‘: Electric Blasting, Part II.,” by Mr. W. Maurice. 

Society or Encingers. — Monday, December 6th, at 7.30 Baw at 
the Royal United Service Institution, Whitehall. Paper, ‘‘The Pollution 
of Water and its Correction,” by Reginald E. Middleton, M. Inst. C.E. 

Tae InstitoTIon or Civi, Enorngers.—Tuesday, December 7th, at 
8 p.m. Paper to be discussed, ‘ On the Law of Condensation of Steam,” 
by Messrs. Hugh L. Callendar, M.A., F.R.8., and John T. Nicolson, B.Sc. 

Society or Arts.—Wednesday, December 8th, at 8 p.m. Paper, ‘‘The 
Mining and Metallurgical Industries of Sweden, as shown at the Stock- 
holm Exhibition of 1897,” by Bennett H. Brough, Secretary of the Iron 
and Steel Institute. 

Geo.ooists’ Association, Lonpon.—To-day, December 8rd, at 8 p.m., 
at University College, Gower-street, W.C. Paper, ‘‘ Notes on the 
Geology of the Stort Valley (Herts and Essex), with special reference to 
the Piateau Gravels,” by Rev. Dr. A. Irving, F.G.S. 

Noatu - East Coast INsTITvTION Or ENGINEERS AND SHIPBUILDERS.— 
Monday, December 6th. at 7.40 p.m. Paper, “The Theory of the Centri- 
fugal Pump and Fan,” by Mr. C. H. Innes, M.A. (Cantab.) Graduate 
Section—Saturday, December llth, at 7 p.m. Paper, ‘‘Some Methods 
of Filtering and Heating Feed-water,’ by Mr. A. H. Burbidge. 
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Agent through whom the paper is obtai d. Such vence, 
if suffered, can be remedved by obtaining the paper direct ‘rom 
this office. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of Water-tube Boilers and Peed pparatus, HM Ss. 
Salamander, Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
should they not receive it. Price 6d, 





CONTENTS. 


Tue Encrvzer, December 8rd, 1897. 
Mueirn Gevmmwmons,. We. Tle <e ce ad ee Se en 46 an 00 
LITERATURE .. .. OE er Ne eee 





EXPERIMENTS IN ACCELERATION .. 2. 02 0s oc ce ce co co O48 
LIGHT-DRAUGHT GUNBOATS FOR THE Unirep States Navy. (lIllus.).. 542 
MopERN JapaAN—INDUSTRIAL AND Screntiric. No. XIII. (Illus.) .. 544 
INSTITOTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAN oo 545 
Warmer Sorpiry amp Ewrenic FEVER .. 2. 2. 2. oc oo co ce S47 
GLOUCESTERSHIRE ENGINEERING SOCIETY a se ve 547 
TENDERS AND CONTRACTS .. .. «. «. oo = 5AT 
Tae Sourn Waxes RaILway STRUGGLE oo «- 549 
I 0s oe as) ak ee dace sale ar’ cen ab oe £49 
RatLway Matrers—NotTes AND MEMORANDA—MISCELLANEA 550 


Leaping ArtiIcLEs—The Conference—Railway Speeds .. .. -. ., 
a Contracts—Agricultural Machinery in Russia—The French 
The Wire Traie Convention in Germany—Fire Prevention .. .. ! 

Letrers To THE Epiror—Railway Speeds—Oil Engines and Light- 

01 ie At en. Sh ae hee Ad a iat ax ta on! ae se ae 
Engine Governors— Permanent Way: British and American — 
British Motor Syndicate Patents — Theoretical D: ics — 
Technical Education—The Leander—Cost of Working Drawings 
—Pumping Engines at Liverpool .. .. 22 os oe os ee 555 

THe New ADMIRALTY WARRANT .. -- 2. 2. 2 se ce oe 

Narrow Gavuoe Enoine, Cape Government Rattways. (Illus.) 

Water-tuse Borers, H.M.S. SALAMANDER. (Illustrated.).. .. 

AMERICAN INGENUITY 2. .. .. 02 ce ce ce . 

AMERICAN ENGINEERING News se 

AUSTRALIAN NOTES .. .. «os ° 

ee OE ee a ey eae ee 

LeTTers FROM THE Provinces—The Iron, Coal, and General Trades of 

Birmingham, Wolverhampton, and other Districts .. .. .. 5 
Notes from Lancashire—The Sheffield District—North of Eng’and 
Notes from Scotland—Wales and Adjoining Counties—Germany .. 560 

BRIANA ij ta ne: '08 1 See Tae fun na) 00!) 5@h iba.) wes! $5 

Newport Harsour Commissioners’ Weexty TRape REPORT .. 

ew re POM ee i eT kc ok 6k uw 00 6. 0k, ee 

SELECTED AMERIOAM PaTEMTS .. .. 2. ce ce co ce co ce ov 562 
Two-PaGE SUPPLEMENT—WATER-TUBE BOILERS AND Fexp APPARATUS, 

H.M.S8, SaLaManDER, 

















DECEMBER 3, 1897. 





THE CONFERENCE. 


WE recently told our readers that the masters were 
not fighting unionism but Mr. Barnes. The accuracy of 
that statement is fairly proved by the progress of events. 
Last week it was finally settled at the Conference that 
the masters were to have control of their own works in 
the future. That was to be a definite permanent arrange- 
ment. Mr. Barnes, however, not only speaks of it now 
as provisional, but expresses, it is said, no desire what- 
ever to take the voice of the union on the subject. It 
would appear that the men are foolish enough to give 
their leaders absolute power; and that however willing 
they may be to make terms with the employers, Mr. 
Barnes can frustrate their desires. The only alternative 
open to them would be to leave the union. Mr. Barnes 
is beyond question in a considerable difficulty. He can no 
longer wave his wand and call down disaster on the heads of 
the recalcitrant. His threats to deprive them of benefit, 
and sick pay, and so on, are but empty words. The union 
has no funds whatever to pay away. He may possibly 
praw on the funds of other unions ; but judging from past 
experience, we think that he will not find this very 
pleasant, or indeed easy. 

All the first portion of the present week has been taken 
up with the endeavour to put into words, the true purport 
of which cannot be mistaken, the precise sense of the 
resolution already passed giving the employers control 
of their shops. This refers to piecework, machine-tool 
minding, and apprentices. There would be no difficulty 
about the matter if both sides approached the subject 
with a cordial desire to settle it ; but under a fire of carp- 
ing criticism, any proposition may be considered unsatis- 
factory or inadmissible. Thus, for instance, one question 
raised was how many machines may one man attend? 
The masters’ answer is, as many as he can. The fore- 





man and the man himself must settle that. But 
this is by no means the view of the union leaders. 
They are still anxious that the voice of the union may 
be heard, and so although they grudgingly concede that 
the one-man-one-tool idea is obsolete, yet they want it 
left to the union to settle how many more tools than one 
are to be run. Again, there is the question of piecework. 
It is indisputable that piecework, or, in a word, payment 
by results, does give the best man an advantage over the 
man who is less competent. Thus, for example, the man 
who gets drunk on Saturday night, remains drunk on 
Sunday, and turns up with the “ loss of a quarter” and 
a bad headache on Monday morning, will not earn so 
much money as his fellow who has led a sober, discreet, 
and cleanly life. But the idea of all this is wholly 
repugnant to Mr. Barnes, and to all socialists ; their wish 
is, of course, to suppress all individualism. We and the 
majority of mankind hold that socialism is a mischievous 
dream, even among honest men like Mr. Barnes. But 
this none the less accentuates the difficulty that must be 
encountered in coming to terms at the present conven- 
tion. One thing, however, must be definitely settled, 
socialism or no socialism—the resolutions passed at the 
Conference must be binding, not for a few days, but for 
a considerable term of years. We see no reason to doubt 
that this is the intention of the employers; we see no 
reason to doubt that it was the intention of the men until 
we heard that Mr. Barnes had spoken of a resolution as 
“* provisional.” 

We do not think that anything is to be gained by 
placing on record in our pages statements that the Con- 
ference met at such and such an hour, and adjourned for 
luncheon at such another time. Those who take an 
interest in these things we refer to the pages of our 
daily contemporaries. We place on quite a different 
category the admirable letters from a special corre- 
spondent which the Times publishes, notably one 
in its issue for Wednesday. From this we make the 
following quotation :—‘‘ Mr. Barnes has the reputation 
of being a Socialist, and his introductory remarks to the 
last annual report confirm that reputation; he represents 
the most extreme views of the New Unionists. He is, of 
course, perfectly entitled to do soif he pleases. But it 
is matter of common knowledge that his views are not 
shared by the majority of his associates representing the 
allied trades at the Conference. He cannot be called 
irresponsible, but it is distinctly felt by some of his 
associates and by some of the advocates of the men that 
many of his utterances since this dispute commenced 
have been rash and indiscreet. It will not be surprising 
to find that the policy of the majority representation of 
the allied trades is tempered by a prudent recognition of 
hard facts. Beyond that it is plain on all sides thata. 
considerable section of the New Unionists—that is to say, 
of the men who describe as the enemies of trade unionism 
all persons who do not concede on the spot every demand 
made by any trade union—are heartily desirous that the 
Conference shall break down.” Here we have in a nut- 
shell the strength and the weakness of the Conference. 
Its strength lies in the hope that the final word does 
not rest with the New Unionists as represented by Mr. 
H. Barnes. Its weakness lies in the impossibility of 
making terms which shall be really permanent with 
fanatics. All history tells us the same story. The 
fanatic is wholly untrustworthy, because his notions of 
honour and honesty are different from those of the 
rest of mankind. Below the whole quarrel will be 
found by those who choose to seek for it a political 
reason which has only an indirect relation to labour or 
capital. Germany has learned what Socialism means, 
so has the United States. The eyes of the people of this 
country are slowly being opened to facts in the same 
direction. 

Up to the moment at which we go to press no fresh 
development has taken place. On Monday very little 
progress was made; on Wednesday it was agreed, at the 
men’s request, that the employers should formulate all 
their proposals to the men, and to that end the em- 
ployers sat by themselves and prepared what may be 
termed illustrative examples of what they mean by the 
words “control of our own works.” Proposals for the 
prevention of strikes in future were alsoconsidered. These 
were laid before the men on Thursday. It would be vain 
to attempt to prophesy. One thing, however, may be 
taken as certain; under no conceivable circumstances 
will the masters give way on the eight hours question ; 
on this point they are resolved. There may be differences 
of opinion on other questions; on this thereis none. It 
is here that danger exists. Oo most other points the 
masters are disposed to be conciliatory. They do not 
want to break up the union, and will sacrifice a good 
deal perhaps to thatend. But as regards the eight hours 
there is absolutely no room for discussion. 


RAILWAY SPEEDS. 


Tue large number of letters we continue to receive, 
many of them not intended for publication, may be taken 
as good evidence of the interest which the question of 
railway speeds excites. A noteworthy feature in this 
correspondence is, however, the persistence with which 
some of our readers miss the point of the matter. We 
believed that we had said what we had to say clearly 
enough. We suppose we have been mistaken. Under 
the circumstances, we may be excused for going over the 
old ground, and in a manner repeating ourselves. 

For a considerable period we have been told in this 
country that American locomotives attained in the United 
States higher velocities than any reached in this country ; 
and divers schedules and particulars have been brandished 
in our facesin proof of statements which were, to say the 
least, remarkable. We have criticised from time to time 
various particulars of locomotive performance published 
in United States journals, and we are not aware that the 
substantial accuracy of any of our arguments has 
been refuted. We tows been called names, it is true, 
but “hard names do not break bones,” and we console 
ourselyes with the evidence which we begin to find in 
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United States technical journals, that more care is 
being taken in sifting out the true from the false; and 
that fewer stories of wild-cat runs reach this country at 
all events, than was atone time the case. Revently atten- 
tion has been centred in the performance of the Atlantic 
City Express. Beyond all doubt it is a very fine per- 
formance; but even about it official statements have been 
made which cannot be true. Thus, for example, we are 
asked to believe that on the 2nd of July a train ran 
1-7 mile in 1°5 minutes, or at the rate, in round numbers, 
of 70 miles an hour, into a stopping station. Becaure the 
average speed over the whole of the 1-7 mile could not 
have been less than 70 miles an hour, the velocity at which 
the train entered it must have been very much greater, pro- 
bably not less than 100 miles an hour. On the 5th the 
same run was made in one minute! Any of our readers 
who are acquainted with brakes know how quickly their 
apparent energy falls off with every accession of velocity, 
because the energy to be absorbed by the brakes augments 
as the square of the speed. Even the Westinghouse 
brake could not provide for a case of this kind. The 
figures we give will not bear examination, and many 
others are equally defective. The extraordinary way in 
which stations were passed at the precise half-minute has 
already excited the attention of our correspondents. 
While, however, we reject the official statement as loose 
and of no scientific value whatever, we place every con- 
fidence in the figures given by Mr. Stretton. 

On a careful review of all the available information 
which we have been able to obtain—much of it the result 
of direct correspondence with authorities in the United 
States—we have arrived at the conclusion, as stated in 
our last impression, that American locomotives, albeit 
they do not attain the imaginary speeds attributed to 
them by ignorant newspaper reporters, do, as a matter of 
fact, in some cases run faster than any English locomo- 
tive has ever done; and that train speeds—which is a 
different matter from lozomotive speeds—are sensibly 
higher on some of the first-class railroads than anything 
we can manage with certainty and regularity in this 
country. 

But it will not do to let the subject drop at this stage. 
If passengers are transported from place to place at much 
higher speeds in the United States than in this country, 
we want to know the reason why. Is it because the 
engines cannot run quicker here, or because the railway 
companies will not run them quicker? Thus, for instance, 
we have not the smallest doubt that if in this country 
railways were managed in the American fashion, Brighton 
would be brought within one hour of Victoria, and Liver- 
pool within 3} hours of London. If our readers have 
followed us thus far, they will see the point at which we 
have been aimingall along. It was, first of all, necessary 
to settle what was true and what was not true concerning 
American express trains. This has been far from an easy 
matter. We cannot even pretend to say that we have 
settled it definitely. Out of the mists which surround 
the question, we have succeeded in drawing the fact that 
American engines really do run faster than English loco- 
motives. The next point in natural order to be settled is, 
as we have said, the speed capacity of the English engines. 

In attacking this problem, obviously the first thing 
to do is to get particulars, if any exist, of trials specially 
made with one object only, namely, to find out what is 
the maximum speed which under any circumstances a 
locomotive can attain. Such trials possess a value quite 
distinct from fast runs with express trains, like some of 
those chronicled by Mr. Rous- Marten, in which for some 
short distance a speed of over 80 miles an hour has been 
reached and maintained for a very few seconds. Such 
statements of fact are interesting enough, but they are very 
far indeed from covering the whole ground. Ifour informa- 
tion is accurate—and we think it is—velocities are attained 
and maintained with ease at the other side of the Atlantic 
in the regular way cf business which are only reached 
in this country so rarely that they are recorded as manifest- 
ing something of the miraculous. Now, unfortunately, the 
trials of speed which have been made with locomotives in 
this country are extremely few. It is worth noting that, 
notwithstanding the knowledge of locomotive history and 
locomotives in general obviously possessed by many of 
our correspondents, not one of them can cite any experi- 
ments save those which may be called incidental to “the 
race to the North.” All that is available in this direction 
seems to dwell in the columns of Mr. Rous-Marten’s 
interesting and valuable contributions to our pages. 
Certain facts come, however, within our own knowledge. 
Going back to the Trent brake competition, it was proved 
that the finest engines in Great Britain could not on a 
level get up a speed of 60 miles an hour with a train of 
thirteen coaches within a distance of three miles, 
yet such a performance must be exceeded daily on 
American roads. At a subsequent period it so 
chanced that an experimental brake van drawn by the 
well-known Grosvenor on the London, Brighton, and 
South Coast Railway had to be taken against time 
from Lewes to St. Leonards. We were on the foot- 
plate. Every possible effort was made to run fast, and 
the maximum speed given by the Stroudley recorder 
on the foot-plate—which had been specially tested and 
calibrated—was 73 miles an hour. At a comparatively 
recent period we obtained some particulars concerning a 
private trial made with a nearly new express four-coupled 
engine. This trial was modified in various ways. We 
are not at liberty to give detailed information, but the 
result was that a speed of 80 miles an hour was never 
once reached, even when running down a steep incline, 
Lastly we have the French experiments. For years we 
endeavoured to obtain the particulars, and, as our readers 
know, we at last succeeded. They will be found on page 
491. There may be engines in this country which could 
run, if put to it, at 90, 100, or 120 miles an hour. But 
such hypotheses are quite outsidé the scope of our inquiry. 
We desire to confine ourselves to what we know to be 
true—in a word, to the results of actual experiment, or 
actual traffic experience, and to leave assumptions and 
anticipations altogether on one side. If any of our 








readers can supply a case in which an English locomotive 
has really run for, say, 20 miles at 80 miles an hour, we 
trust he will supply the particulars; but to say that he is 
sure such a thing is possible serves no good purpose 
whatever. 

Now certain of our readers seem to be aggrieved. They 
say that the engines shown at the Paris Exhibition in 
1889 have been much excelled since, and so on. .That 
they do not represent the modern practice, and so forth. 
Here we have a direct instance of that missing of the 
point to which we have called attention. The thing to be 
settled is, how fast can a locomotive run? We do not 
want to know, just now, at what speed a locomotive can 
haul a given train. That is another story altogether, if 
only we could induce our readers to believe it. It is clear 
that if an engine has a boiler big enough to supply steam 
to haul a reasonable train at, say, 45 miles an hour, the 
same boiler ought to be able to run the engine alone at 
90 miles an hour. If, then, no such speed was attained; 
we are left with a most interesting problem to solve, 
namely, why did not the engine run at 90 miles an hour? 
Now this is just the problem which not one of our 
readers will attempt to face. They indulge in vague 
generalities, and seem to think that when they have said 
an engine was nine years old, that settles everything. 
But nothing can, in this. connection at all events, be 
further from the truth. There seems to be a well-attested 
story that Gooch once got a little over 79 miles 
an hour between London and Swindon out of the 
Great Britain. Here is a performance equal to that of 
any modern English engines. The Edward Blount is 
still a very fine example of the English express engine, 
with an unusually large boiler, and what is perhaps 
more important, special arrangements for getting the 
steam out of the cylinders, and an enormous blast pipe. 
Will any one of our correspondents address himself to 
the task of saying why such an engine, with a load of 
about 10 tons behind it, could not reach a velocity of 80 
miles an hour? It is entirely certain that there was no 
lack of steam. No question much more interesting could 
engage any railway engineer than the solution of the 
problem For ourselves we give it up. The only answer 
we have at present is that we do not know. 

The question, then, finally takes twoforms. In the first 
place, why does a United States locomotive run faster 
than an English engine? In the second place, why will 
not English locomotives run faster than any recorded 
speed? ‘We must carefully bear in mind that mere 
spurts of a few seconds do not count. In conclusion, we 
place before our readers certain explanations which we 
have heard, and which they must take for what they are 
worth. The first is, that as all the phenomenal speeds in 
the States are attained by compound engines, it is to 
compounding the excellent result is due. The non-com-. 
pound men in the United States will not accept this 
explanation, and maintain that the simple engines have 
done the best work. The second is that English loco- 
motives never get fair play, because the drivers are afraid 
to let their engines run as hard as they can go, and that 
American drivers, not being timorous, would get very 
different results. The third is that the English road is so 
faulty that high speed cannot be attained on it; concern- 
ing which we have only to say that no attempt worth the 
name has ever been made to explain why an English 
road offers a greater resistance to traction than an 
American road. Lastly, we are assured that the answer 
must be sought in the position of the cylinders ; outside 
being far more conducive to speed than inside. 

We have from the first had but one object in dealing 
with this subject, namely, to get at the truth. If the 
French experiments were incomplete and unsatisfactory 
that is not our fault. They give, after all, evidence of a 
valuable character. Even if they are not considered 
to be generally applicable, they still contain in them- 
selves a very neat little problem. Why, as we have asked 
before, did not the Edward Biount run faster? Leave 
every other locomotive in the kingdom out of count, and 
enough remains in that question to furnish matter for a 
long discussion. 
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FOREIGN CONTRACTS. 


ExamP es of the way in which British trade is lost hava 
only been too frequent of late. Their multiplication is un- 
questionably due at the present moment to the engineering 
dispute, but at the same time it is only too evident to those 
who study the trend of commerce that in engineering 
matters, at any rate, the British manufacturer, as long as he 
sees his order book well filled, is apt to regard the future 
with a dangerous complacency. ‘It is more supineness,” 
H M. Consul-General at St. Petersburg wrote recently, ‘than 
— else on our part to allow Germany to supply Russia, 
as she did, for instance, in 1895, with 64 per cent. of all 
metals imported, 53 per cent, of all manufactures in metal, 
and 49 per cent. of all the machinery. The absence of the 
British commercial traveller is mainly at the root of this, 
and that he is not more abroad and active must be deplored. 
To be beaten by craftsmen who are more or less our own 
commercial pupils is manifestly an abnormal condition of 
things which British enterprise could without much effort 
remove.” The wider application of these remarks is easily 
made. On all sides rivals are showing the greatest activity, 
and in their endeavours to get a footing on our markets are 
accepting prices which can barely cover the cost of manufac- 
ture, ey are, moreover, ceaseless in their endeavours to 
find new and better means of manufacture, and by adopting 
new methods even when the sacrifice of the old is costly, to 
enable themselves to undersell our too conservative manu- 
facturers. Mr. Robertson, the President of the Egyptian 
Railway Board, has recently addressed to Lord Cromer a 
letter which bears strongly upon the above points, ‘ We 
have,” he writes, ‘‘ ordered from four firms machine tools to 
the value of from £5000 to £6000, to be delivered in periods 
varying from two to four months reckoned from June 1st, 
1897, All the contractors have written for extension of time 
on account cf the strike, some asking for more than double 
the original time. As the tools are urgently required, ard 
even the extended time has elapsed in some cases, I am 








obliged to write to our inspecting engineer that if the 
tools cannot be supplied at once we must cancel the 





orders und buy on the Continent.” It is hardly necessary to 
say that opportunities of this description are precisely thoge 
which our competitors look out for most anxiously. Only 
last week Mr, Gilbert Little sta‘ed in a letter directed to ys 
that for a similar cause he had been — to purchage 
machine tools abroad. Lest anyone should be tempted to 
say that these things only happen in moments of necessity, 
and that when more tranquil times return the superiority of 
English work will bring back trade, we should like to 
emphasise the fact—we speak from personal examination of 
the machines at the New Conveyor Company’s Works and 
elsewhere—that the best continental and American many. 
facturers turn out werk fully equal to the products of 
English firms in construction and material, and superior in 
design in so far that they are more readily handled, and the 
workman is consequently enabled to turn out a larger 
amount of work per hour. Very few employers can be blind 
to this fact ; and it is only fair to repeat again that they are 
not entirely to blame. A special activity is to be looked for 
in this direction at the present moment when the strike 
appears to. be drawing to an end ; and it is certain that both 
American and German manufacturers will get such a footing 
on the English market that not for many years shall we be 
able to recover, and not at all unless the most liberal views 
replace our old conservatism in design of machinery. Mr, 
Robertson in the same letter relates another incident, 
which we quote :—‘ An inquiry was made direct from an 
English firm, without advertising. In reply they raised 
their former prices nearly 30 per cent., and added that we 
had better place the order quickly as prices were still rising, 
Kuowing that the rise in prices of rails and girder work did 
not affect the goods in question, I cabled: ‘If you cannot 
deal at last prices must invite tenders,’ and received in two 
or three hours a reply accepting the original gus A dealer 
is, of course, right to get the best price he can, but the 
course described above does not seem calculated to encourage 
foreign orders in the face of continental competition. I am 
sure that much of the Egyptian Railway Administration 
bridge work has been taken at bare cost price just to geta 
footing by continental firms. We shall roon be ordering some 
locomotives, and in the present state of affairs there is but 
small chance of their going to England.” Remark upon 
these pregnant sentences is almost unnecessary. If we lay 
to our souls the unction which the disaster to the foreign. 
made Embabeh Bridge seems to afford us, we must not do 
it without remembering tha‘, even with the additional cost 
of repairs, the sum spent on that bridge is far lees than the 
English e:timate. The way that foreign makers are looking 
at trade now, and in which Englishmen will have to regard 
it, is not what is the highest figure they can get, bu; 
what is the lowest they can accept. 


AGRICULTURAL MACHINERY IN RUSSIA. 


Tue United States Consul at Si. Petersburg has recently 
forwarded to his Government an instructiva report on 
Rassian agriculture. It appears that in Russia, as in other 
countries, labour is scarce at harvest time, and the farmers 
would, therefore, gladly use machinery. Unfortunately, such 
heavy duties are levied on foreign egricultural hardware that 
the ordinary husbandman is unable to afford it. At the 
same time the home makers cannot meet the demand, as, in 
spite of the very heavy protective tariff, the industry has not 
developed. The following quotation from the Board of 
Trade Journal, which contains an excellent summary of the 
Consul’s report, will give a notion of the conditions :—‘ It is 
c’aimed that the import duty increases the cost from 18 to 
20 per cent, on harvesters, 20 to 25 per cent. on thrashers, 
20 to 35 per cent. on ploughs, straw cutters, &c., 40 to 
45 per cent. on steam ergines, and 35 to 50 per cent. 
on parts of agriculture] machinery. The duty on agricultural 
machinery and implements, not provided with steam motors, 
is 52 copecks in gold (1s. 8d.) per poud (36 1b.); on portab‘e 
engines, with thrashers, 1:40 roubles (4s. 6d ) per poud.” With 
a view to meeting the difficulties, and, if possible, improving 
the lot of the farmer, a meeting was called not long ago 
by the Minister of Finance. Besides official representatives 
there were present a large number of landowners and 
machinery makers. It is hardly necessary to say that the 
views of the two latter were diametrically opposed, the repre- 
sentatives of agriculture wishing to see the duty removed 
entirely from a very large numbor of articles, aud reduced on 
several other items. On the other hand, the engineers 
advised ‘‘that the present duty on agricultural machinery 
should not be changed, as its reduction during present con- 
ditions would put a premium on foreign machinery, and 
would bea final blow to home industry.” They accepted, 
however, the reduction on reserve material; and recom- 
mended that the duties collected on imported machinery 
should be devoted to the nursing of the home industry, by the 
formation of technical schools and the award of premiums to 
manufacturers. They advised moreover, that steps should be 
taken to secure cheap raw material for Russian makers. 
There, we believe, the matter at present stands. The following 
statistics are of interest:—The number of ploughs, reapers, 
and thrashing machines manufactured in Russia in the road 
1895 was :—Ploughs, 75,546; reapers, 26,980; and thrashing 
machines, 3561. Agents of the Austrian manufacturers have 
been working hard to introduce their scythes in Russia, and 
according to statistics Russia imported during 1896, over the 
European frontier, 208,000 pouds (3756 tons) of scythes and 
sickles, to the value of 1,807,000 roubles, which came princi- 
pally from Austria. The sickles represent from 1 to 2 per 
cent. of that amount, so that about 200,000 pouds of scythes 
alone were imported, and as a poud contains about 30 scythes 
of the larger size, the total number imported was about 
6,000,000, which is three times larger than the number of 
scythes manufactured in Russia in 1896. 


THE FRENCH NAVY. 


ANYTHING on the subject of warships coming from the pen 
of M. Normand, the head of the eminent firm of shipbuilders, 
is worthy of serious consideration, and the French Govern- 
ment will do well to weigh carefully the advice which this 
gentleman has recently given ina pamphlet. The text on 
which M. Normand’s sermon is based is the tendency to 
excessive speed in French warships. The sum and substance 
of the article amounts to this, that it is better policy for 
second-rate naval Power—all other Powers being pl in 
this category when compared with Great Britain—to con- 
struct a large number of vessels of lower speeds, than a few 
of high speed. Coming, as it does, from so prominent a 
builder of some of the most recent additions to our conti- 
nental neighbour’s fleet, the advice must be considered some- 
what bold. By acting upon it, M. Normand avers that the 
number of ships belonging to the French navy might be 








increased in the relation of one more for every two now in 
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existence, by the reduction of their speed from 18 knots to 
14 knots. The reasons given are as follow:—The motive 
mechanism would require less space; the tonnage measure- 
ment would be reduced; the seamen’s quarters placed on the 
armoured deck; and the erections above deck might be 
obviated. ‘‘ What is the object,” asks M. Normand, “ sought 
to be attained by a squadron of ironclads in the present day ? 
The object must be a temporary superiority in a certain 
place at a certain time, in view of some definite operation— 
to convoy provision ships, to break a blockade, to attack a 
fort ora harbour. Is a high rate of speed indispensable for 
operations such as these? No. If two squadrons come suffi- 
ciently close to each other to be recognised, a combat is | 
unavoidable ; it would be impossible for either squadron to 
obtain safety by flight, because to effect this a greater degree 
of superiority in speed, possessed by one fleet compared with | 
the other, would be necessary than the difference which exists | 
at present between the speed attainable by the warships of | 
different nations.”” M. Normand contends that Great Britain | 
can build four ironclads for the same sum that France can | 
build three, and even under these conditions the French 
ships are always the smaller, less durable and of slower speed | 
than ours. He concludes by stating that so long as France | 
adheres to her present policy in the building of battleships, | 
she will continue to fall further and further behind Great 
Britain in the race for supremacy. 


Tue report of the directors of the Westphalian wire industry | 
in Hamm, given by the Rhenish- Westphalian Gazette, states 
that the German foreign trade in wire was ina somewhat | 
difficult position during the period 1896—97, partly on | 
account of the want of raw material—billets—which was ex- | 
p2rienced in consequence of the general rise in the German 
iron and steel trade. Endeavours to raise the export in wire 
by means of a duty-free import of foreign billets “for the 
manufacture of wire to be re-exported ’ had, unfortunately, 
but little success, and a considerable falling off in export of 
wire was noticed as compared to the previous year. Tae 
Rhenish-Westphalian wire mills formed a ‘ Conven- | 


THE WIRE TRADE CONVENTION IN GERMANY. 


tion for the purchase cf bil’ets,” the said Convention buy- 
ing in the biltets from the recently-formed Manufactured 
Iron Convention. The Pig Iron Syndicate and the Rhenish- 
Westphalian Coal Convention, as well as the Manufactured 


Iron Convention, having finally come to the conclusion that | 


they had better, in their own interest, prevent a further 
decrease in the wire export, have, since June of present year, 
granted to the Convention for the purchase of billets an 
export bounty on the inland basis quotations. Though 


orders on local account have been numerous, and, on the | 


whole, paying, the limited foreign trade has prevented several 
of the Jarger wire mills from working full time. In the same 
connection it is tobe noted that the German Wire Rod Conven- 
tion has raised the selling price of wire rods by M. 3 p.t., and 
has further resolved that all the wire nail works which have 
refused to join the Wire Nail Convention are to pay M. 20 
p.t. extra. 
FIRE PREVENTION. 


THE recent great conflagration has caused the prema- 
ture birth of the British Fire Prevention Committee, an 
excellent association of able men, which has for its pur- 
ose discussion and experiment on means and ways cf 

re prevention. ‘The question of fire prevention,” writes 
Mr. Edwin O. Sachs, the chairman of the executive, in a 
circular letter, “has so far been much neglected ’—a remark 
which we should have felt inclined to doubt if it were not for 
two great examples before us. The objects of this body, it 
is stated elsewhere, will be to direct attention to the protec- 
tion of life and property from fire by the adoption of pre- 
ventive measures, &o., to use its influence in every direction 
towards mivimising the possibilities and dangers of fire, to 
bring together those scientifically interested in the subject, 


and to arrange periodical meetings for the purpose of dis- | 


cussing prastical questions bearing on the same. The 
arrangements otherwise are very much like those of some one 
or other of the learned institutions; provision is being made 
for a reading-room in connection with the offices, 1, Waterloo- 
place, Pall-mall, a library is to be collected, aud the first 
number of sn official publication is already before‘us. It is 
entitled, ‘‘Whatis Fire Protection?” and is an excellent, 
although brief, study of the subject by Mr. Sachs. We may, 
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we believe, look for a long and useful career of this new 
| association. 


NavaL ENGINEER APPOINTMENTS —The following appointments 
have been made at the Admiralty :—Chief engineers: Charles J. 
James, to the Bat ; and Frederick M. D. Spry, to the Salamander. 
Eogineers: David J. Carruthers, to the Illustrious; Wallace 
Wright, to the Spitfire; Thomas H. Wallace, to the Pembroke ; 
| Robert St. J. Raper, to the Skate ; Richard Bryan, to the Lynx ; 
Walter J. Kent, to the Thrasher ; and Alfred E, C. Deacon, to the 
Oaprey, 

Ozonz — Whether ozone plays an important part in the hygiene 
of nature is a moot point. Pare ozone is unquestionably poisonous. 
In air which is largely polluted with organic matter, as is 
the air of London and other large towns, small quantities of 
ozone cannot obviously live long. It is, of course, a powerful 
oxidiser, and the oxygen with which it is surcharged is soon 
absorbed. It is found, however, in distinct quantity in the pure 
air of the country, and, as everybody knows, in sea air, Its 
occurrence in air is invariably connected with the existence of 
water generally in motion, Thus the wind blowing over the 
sea waves or over the waves of a lake or the air in the immediate 
neighbourhood of a waterfall or spray contains a notable amount 
of ozone. Of course ozone must to some extent exert a purifying 
inflaence upon the air, but this can only be of importance when 
the ozone occurs in distinct quantity or when it is being constantly 
evolved, as over the surface of the sea. Doubtless sea air and 
mountain air owe their beneficial qualities to their purity, which 
in some measure is due to the action of ozone. This fact has led to 
the devising of apparatus for the simple and easy production of czone 
in hospitals and large buildings. tt may not be generally known 
that a very simple and effectual way of bringing ozone into the 
house consists in first suspending moist linen sheets in a keen dry 
wind, and afterwards hanging them up in the house, The air of 
t1e room will thus become considerably charged with ozone and its 
presence will be easily detected by its peculiar smell, while a 
moistened starch iodide paper will instantly turn blue. Why 
ozone is accumulated in wet clothes in this way is not quite under- 

stood, but it may be due to the rapid ee of the oxygen in air 
| over a large wet surface. It is notimprobable that this interesting 
| phenomenon plays an important part in the real hygienic cleansing 
| of our linen articles of clothing. In big laundries, when the rot 
q tite dry linen is tr ought in after having been exposed to a cold, 
ary sir for a short time, the smell of cz-ne is elm<st more than is 
agreeable, — Lancet. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions q our 
, correspondents. 


) 


RAILWAY SPEEDS. 


Sir,—Having lately returned from a visit to the United States, 
daring which I travelled upwards of 1000 miles on the engines of 
their crack expresse>, I should like, with your permission, to say a 
few words on the question of American railway speeds, for though 
I am not an engineer, and shall not therefore attempt to express 
opinions on purely technizal points, I have had a good deal of experi- 
ence in timing the performances of the best expressss in this 
country. 

Vinee as to the “‘ Atlantic City Fiyer,” as the train well deserved to 
ba called. You state categorically that you believe the record 
you have published to be fallaci Now, Iam quite aware that 
American railway men have in some instances allowed records to 
go out, apparently with their endorsement, which yet could not 
stand investigation; but I have no doubt whatever that the 
Atlantic City performances have, as a whole, been accurately 
reported, though doubtless the accuracy of the intermediate 
times is not exactly what we might have looked for. For 
not only have the Philadelphia and Reading officials and 
the Baldwin Locomotive Company made themselves respon- 
sible for them, and this, not for one month’s running only, 
but for two months, but further, Mr. Voorhees, first vice- 
president of the Reading, has publicly complimented the ‘‘en- 
gineer” of the train on his record performance. Now, considering 
that probably at least 10,000 passengers, first and last, travelled by 
the train, and that its origin was due to a disagreement with the 
competing Pennsylvania Railroad, is it reasonable to suppose that the 
record, if inaccurate, would have remained entirely unchallenged, 
as to the best of my belief it has, in fact, done! Farther, the same 
company has been running for some time past, and is stil] running, 
a train booked to cover the 554 miles in 55 minutes, and this train 
is not only heavier, but uses ordinary instead of picked coal. 
And that this train, the 4 p.m. ex Philadelphia, keeps time 
with consummate ease I can testify from personal experience, 

For, having gone to Philadelphia on September 9th, in order to 
travel on the “Flyer,” and having found to my disappointment 
that it had ceaced to run two or three days previously, I went 
down on the date mentioned by the 4 pm. Here are the times 
taken by me with a split-seconds stop-watch for every mile from 
start to stop. I may say that, for convenience of record, I wrote 
down the nearest whole second, though my watch registered fifths 
of seconds. But the total time, from the moment the wheels 
began to turn till they ceased to move, is absolutely exact. 
Farther, in some cas3s, owing to passing trains or some other acci- 
dental causes, I missed a post, and inthose cases I have bracketed 
that mile and the next together. 








Miles. Seconds. Miles. Seconds. Miles. Seconds. 
es es ee ee Me. 5 as! 
Pins . ee eee ee eee ee 
B ve PRR ee ees, en 
Oe ee ee eer. eras 
Bivens ee a ee Oe ew oe es oe ae 
6) nl ete SE Peart ae VE” we. ice “eR oe . 
75 ee SS ea ee) ccs oe ee 
Rice SRE EG eee seer 
eee ee LE ae ee ee 
10) ee ee eee ee 
SRR St ca ae) eee, ee ee 49 52 
12 50 31 50 5 53 
13 52 32 49 51 00 
14 54 33 48 52 48 
15 60 . 34 51 53 9 
16 89 35 51 54 53 
17 \ Se: ae, eee: a 
39.9. eee kee BB ce cc) cc 04 
ae 52 38 48 


Total time 8210 seconds = 53} minutes for 55} miles. 


It will be seen that from the fifth to the fifty-fourth mile-posts 
the spsed only varied between 60 and 75 miles an hour. It will 
be noted also that the last dczon miles or so, which are slightly 
down hill, are slower than the middle of the run—proof sufficient 
surely that the engine was runniog within herself, at least when 
coupled with the fact that we were on arrival 2 min. in front of 
time, 

I confess that when I stepped off the engine at Atlantic City I 
thought the performance was something phenomenal; but I had 
not then been educated up to American standards. A week or 
two later I travelled on the Empire State Express of the New York 
Central. The load was 178 tons—Eoglish—behind the tender. 
From Syracuse to Rochester, 80} miles, we ran in 80 min.; from 
Rochester to Baffalo, 68 miles, we took 72 min., spite of a dead 
slow over a bridge that was being slewed, and three miles at half- 
speed through the streets of Boffalo. Here isa record of the seconds 
taken for eighteen consecutive miles with this train—51l, 49, 48, 48, 
47, 46, 46, 47, 47, 46, 46, 92—two miles—46, 46, 48, 45,47. Hereis 
another record, this time from the ‘‘ Black Diamond” Express of the 
Lshigh Valley Company. Load 165 tons—English—behind the,ten- 
der; Geneva to Sayre, 734 miles in 74 min.; Easton to Jersey 
City, 76 miles in 79 min., with two regular station stops at South 
Plainfield and Newark included. And these, be it observed, are 
not special racing trains, but ordinary everyday expresses which 
run all the year round, and, what is more, keep time like a clock. 
Whether the best English expresses ought to be as fast as the best 
American is a question we need not discuss. That, in fact, they are 
not as fast seems to me proved to demonstration. It is, therefore, 
I submit, not reasonable to say that American records are fallaciovs, 
because there are no English records to match them ; still less is it 
reasonable to gauge what American engines—specially built in 1897 
for extreme speed—can do to-day by what Brighton and South- 
Eastern engines—two companies with not a single train timed up 
to 50 miles an hour—accomplished in 1889. 

Bat, assuming American engines to make faster times than ours, 
“Why,” you ask, ‘‘do they doit!” May I suggest, from a lay- 
man’s point of view, some portion at least of the answer’? That 
the American locomotive is in some respects superior as a vehicle 
I know, from the very practical test that it is possible, on an 
American engine, to write legible notes when travelling at 70 miles 
an hour and upwards. Oa an English engine, so far as my ex- 
perience goes, this is not possible. 

How much of the difference is due to the higher centre of 
gravity in America, how much to the greater flexibility given by 
the bar frames and equalising levers, or, again, to the superior 
elasticity of their chairless permanent way, I will not attempt to 
say. ‘(Jua motor, the American locomotive has the advantage that 
its much greater adhesive weight and tractive force enable it to 
accelerate its train much quicker. In other words, for a given 
weight to be hauled at a given speed, American practice provides 
a much greater reserve of power than English. Farther, there is 
no donbt that American engines, extravagant fuel consumers 
though they doubtless are, can, with their huge grates, large 
heating surface, and sharp draught, make steam more freely than 
ours, This must mean that they can fill and empty their cylinders 
without running short of steam faster than English engines 
could do, 

As far as I have seen, the maximum American and the maximum 
English speeds are very much the same, But in England seventy- 
five miles an hour and upwards implies running down a bank, with 
steam quite or all but shut off ; in America that speed is made 
with steam ‘on—in other words, on a level or something very like 
it. Ten years ago Mr, Rous-Marten wrote that the ideal English 
locomotive would haul 150 tons-on the level at sixty miles an hour. 
That ideal had hardly been attained then—it has been attained 
and passed now. But I do not think it will be claimed for any 
locomotive at present running in this country that it can maintain 


there are, I believe, a good many different types of engines which 
can do this in the States. 

As I feel sure you will agree with me in thinking that it is much 
in the interest of the progress of civilisation that we in England 
should have a good understanding with our American cousins in 
engineering as well as in political matters, | trust you will forgive 
the length at which I have trespassed on your columns. 

47, St. George’s-square, 8S. W., W. M. AcworruH, 

November 23rd. 





Str,—In March, 1896, I sent you a few random observations on 
that subject of perennial interest to many—the speed of trains. 
Although not written with the care I should have liked, you were 
good enough to print my letter, and I was pleased to find that 
my views commsnded themselves to some of your correspondents, 
Perhaps you will excuse me troubling you again in the same 


way. 

In the first place, your contention that the tractive force required 
diminishes in some ratio as the speed of the train increases, seems to 
me tobe sound. Ths statement appears oxical, and you have 
no doubt noticed facetious applications of the statement in some 
of your contemporaries, doubtless written by superficial people, 
Such people have probably not reflected that a railway track might 
truly be called an infinite reservoir for wasted locomotive work, 
and that as the speed of a train increases the proportion of work 
wasted may well become less. To take one example out of many 
that may illustrate this, everyone knows that the rapid skater can 
pass in safety over a — of ice that would aot support a child 
standing on it. With heavy rails and a high speed we have a 
somewhat similar case. The front of the train is still ‘' 
up-hill,” but the gradient is greatly reduced. In other words, the 
ground, which—so far from being perfectly elastic, as air is in a 
pneumatic tire, or even reasonably elastic or india-rubber-like— 
appears to have but a sluggish or dough-like elasticity, and gives 
back little or none of the force which it absorbs. It receives a 
smaller proportion when the speed is high. It would be interest- 
ing to know the epeed at which the tractive force is at the 
maximum ; but there is no doubt it is not an absolutely fixed 
speed, but varies to some extent with the weight of the train, 
weight of rails, and in a smaller degree with every other condition 
of the particular case. I would bazard a guess of thirty to forty 
miles an hour under average conditions, 

It appears to me that the question of the resistance of the 
atmosphere may be dismissed as not of the highest importance, 
and in any case as admitting of no practical remedy. That things 
projectirg from a train cause resistance anyone can discover by 
putting his hand out of a carriage window, but a little calculation 
makes it clear that if the whole surface of a train were shaped and 
smoothed like the submerged portion of a ship’s hull the whole 
gain would probably be not more than that represented by one or 
two square inches of piston area, Most of the erroneous notions 
on this subject ap to arise from applying to the rare element 
air, reasoning which is arrived at by observation of what takes 
place with the dense element water. Doubtless at the front of an 
engine there is a ‘‘ prow” of comparatively still air, and it would 
be no improvement to make a solid prow. It will aid one in arriv- 
ing at a clearer notion of what takes place to conceive the train as 
of infinite length and continually forcing into surrounding space 
the volume of air which it displaces, The converse applies at the 
end of the train. This subject is as good as po for the 
academically-minded to build formule on, but the disadvantage 
alising from any attempt to reduce atmospheric resistance is out 
of all proportion to the advantage to be gained. 

Ihave felt for a long time that what prevents us from attaining the 
high speeds we hear of from America is probably the want of a suffi- 
cient number of driving wheels to our trains, Pienty of high-pres- 
sure steam is produced ; what is wanted is economy in the use of it. 
The axles of a train may be regarded as so much shafting, and, at 
first sight, it might appear that if the rails were amply strong to 
bear the weight put upon them, it would be sheer loss to drive a 
greater amount of additional shafting. I am persuaded that this 
is far from being the case. The amount of power required to drive 
the shafting is comparatively small, and easily calculable. The 
saving effected by diminishing the Joad on any one point of the 
rail is great, but I suppose no one can give the figures for it. It 
seems reasonable to hold that the advantege gained from halving 
the weight is something comparable to what is gained by doubling 
the velocity. The fictitious gradient—which acts like a real one— 
is reduced to one-half, 

When a train moves at our favourite standard speed of a mile a 
minute the weight of matter—rails, chairs, sleepers, earth, ard 
train—set into vibrations and motions of various unremunerative 
kinds through the long distance of 1760 yards, and in the short 
space of 60 seconds, is almost incalculable. Indeed the wonder 
is that an engine candoso much. The reduction of this immense 
loss is doubtless one of the most important of railway problems. 
It is difficult to get people to appreciate waste that appoals so little 
to the senses as that which is molecular, but waste resulting in 
large visible motion is forced on the attention. When we consider 
that all our power is derived from the infinitely small motion of 
steam particles, it ought not to be difficult to anderstand how 
force can be dissipated in the same invisible manner. 

The weight of large wheels and axles is considerable, and it is a 
weight carried without the advantage of supporting springs. 
Paeumatic tires, and apparently anything having the same effect 
are impossible on railways ; and, from this point of view, it would 
be desirable to reduce the weight of wheels and axles, and in order 
that this may Le done to any great extent, the diameter must te 
reduced. The perfectly smooth rail should make this unobjecticn- 
able. There must necessarily be a great loss of work in the case 
of the large and heavily loaded driving wheels. They may truly 
be said to be four steam hammers, each striking with a force of 
nearly ten tons. It is a very difficult problem, this of the driving 
wheels. I have for some time thought there is much to be said for 
an engine driving a dynamo with an electro-motor on each axle, 
A slower and more efficient type of engine might be used, not 
requiring reversing gear, steam brake, pumps, &c. I observe that 
such an engine has been made in France, and if reports are to be 
trusted, the trials were very satisfactory. Another method of 
attaining the same end is being tried in America, where the 
driving wheels are supported on two smaller wheels, and these 
again on four small wheels. This arrangement is also said to be 
satisfactory, but it seems to fly in the face of all ideas of mechanical 
fitness. 

Is it quite impracticable to convey motion to a number of axles 
by any sort of belting? If this could be accomplished, the gain 
would be great. The conditions seem wonderfully like what 
obtain in driving circular saws, dynamos, threshing mills, &:, 
The ideal train must hum not roar, and it will never do this so long 
as large wheels are used, 

It seems strange that subjects such as the above should still be 
under discussion, and in a state of uncertainty, after nearly seventy 
years of railway working. It cannot be supposed that it would 
involve unreasonable cost to get a clear, or at least reasonably 
clear, and accurate estimate of many of the most important matters. 
Every sort of investigation and experiment could be most advan- 
tageously carried out by the railway companies jointly, on some 
branch line ten to fifteen miles in length, and the cost to each 
would be inappreciable ; but the millennium is not yet, and such a 
scheme is not to be thought of, 

JAMES CRaIG, 

88, Braid-road, Edinburgh, November 26th. 





Sir,—After careful perusal of Mr. Stretton’s letter, and your 
leader on ‘‘ Railway Speeds,” the whole question, it seems to me, 
turns upon the capability of the American locomotive to maintain 
enormously high average speeds for relatively very long distances, 





seventy miles an hour with tons behind it on a dead level, and 


In 1893, the Atlantic City Exprees was scheduled, I believe, to 


> 


perform the journey in an hour. Frequently, it was m; 

minutes under time. Turning to Mr Stretton’s web will 2 
seen that no less than 25 out of the 554 miles were covered at a 
average rate of 75 miles an hour, the total time occupied on the 
journey being about 58} min. When, however, we come to a 
sider the run in relation to this year’s timing, we meet with an 
altogether different condition of thirgs. A reduction in the 
booked time of 8 min. on so short a run mears a good deal, t 
means 64 miles an hour average, start to stop. The performance 
would thus be sufficiently remarkable even at that speed. But the 
new schedule time is often improved upon, apparently, by as much 
as from 3 to 64 min, In other words, the journe os Bed com. 
pleted in 464, 47, and 48 min. It is then that the intermediat, 
speeds become most important elements in the running. We ma 
well ask what those speeds actually were, The uverage for these 
faster times would be about 70—72 miles an hour, start to sto 
It is manifest that such phenomenally high averages as the latter 
for a 554 miles run, must involve the covering of a no inconsider. 
able portion of the distance at speeds of between 75 and 80 miles 
an hour. Indeed, it is computed that on July 16th an average of 
45 seconds only per mile was maintained for nearly 23 successive 
miles, on the more down-hill portion of the line. 

According to the testimony of Mr. E. K. Clark, the run has un. 
doubtedly been accomplished in 47 min. Accepting this state. 
ment, the issue remaining to be decided, seemingly, is why the 
American locomotive can maintain such enormous velocities, mile 
after mile, with such apparent ease. Some solution to the matter 
might perhaps be found in the ability of the engine to got rid of 
the steam very freely. 

Another essentially important point is the ample power of the 
Atlantic engine in its relation to the train loads, Nor, again, must 
the fact be lost sight of that American cars are always said to 
require less pulling than our side-buffered coaches, If we allow 
that the Baldwin compound was really doing less work per ton of 
train than would be required of an Eoglish locomotive, it may be 
taken that, on those occasions when tbe load consisted of five cars, 
the train was somewhat light in proportion to the weight of the 
engine itself, which is about 64 Hnoglish tons, and, with the tender, 
fully 100 tons, Bat, from whichever point of view we regard the 
performarce, much has yet to be explained. The published time 
records are not minute enough satisfactorily to elucidate the matter, 
Neither do the schedule times involve, as 1 have said, the question 
as to what actually were the maximum intermediate speeds on the 
quicker runs, and also on the journeys which were approximately 
made in the booked time. By this I am not seeking to disparage 
the working of the American engine. The question in its various 
bearings presents, however, many points of such unusual interest 
and importance, that fuller details ara indisponsable, It is to be 
hoped that these will be forthcoming. F, W. B, 

London, N., 24th November. 





Srr,—In reference to your article in last week’s issue on the 
comparative speeds of British and American locomotives, if you 
will kindly insert this, I should like to ask why the comparison has 
been drawn between the best-known performances of some of the 
best American locomotives and the performances of some English 
lecomotives which certainly do not bear a reputation for great 
speed in this country, which fact also has often been notified in 
your colamns, You take the locomotives of two of our southern 
railways, and compare their apparent best at 75 miles per hour, 
maximum speed, and practically no load, with an American loco- 
motive—daily performance—having a full load, and sometimes 
reaching a speed of 81 miles aod hour. But you do not take into 
account in your article the dai —_ of some of the British trains 
ranning North, the runs of which Mr, Charles Roue-Marten has 
occasionally favoured your readers with the log. And sgain during 
the race to Aberdeen, I think, ——- to Mr. Charles Rous- 
Marten’s log, that for a short distance the enormous speed of a 
little over 86 miles per hour was reached on the London and North- 
Western Railway, whilst the Great Northern Railway did some 
equally creditable work with heavier leads. 

I do not wish to disparage the southern lines on the occasion of 
their race in France—especially as you cffer as a partial explanation 
inferior road, and springs too stiff to suit the conditions of that 
road—whatever they may be on ordinary occasions ; but I should 
have thought that there must be some reason why they did 
not attain a greater speed when on trial than you mentioned last 
week, AN INQUIRER. 

November 27th. 








Sir,—In your leading article on ‘‘ Railway Speeds” which 
appeared in the issue of November 19:h, you state that ‘you 
have ascertained that it is true that speeds are attained by trains 
in the United States which are not attained here, and apparently 
cannot be attained.” 

The performance of the Atlantic City Express seems to be quite 
unprecedented in American practice. Yet the maximum speed 
recorded isa mile in 43 seconds, a speed of 83°7 miles per hour. 
We have it on the authority of Mr. Rous-Marten that 84 miles 

ger hour are attained in ordinary expre:s work on several English 
ines. 

The fastest time from start to stop of the Atlantic City Express 
is officially stated to be 47 minutes for the 554 miles with a load of 
about 210 English tons. a speed of 70°85 miles per hour, This 
has never been done in England; but it is the question whether it 
cannot be done. One of Mr, Worsdell’s 7ft. 6in. single compounds 
ran at a speed of 86 miles per hour upon a level road with a train 
of 310 tons; the latest North-Eastern types are far more powerful 
than these compounds, and why should not an English locomotive, 
which was capable of pulling 101 tons at 66°7 miles per hour over 
a distance of 1244 miles, as the North-Eastern engine No. 1620 did 
in the ‘‘ race” of 1895 between Newcastle and Edinburgb, be able 
to take double the load at the slightly higher speed of 70°85 miles 
on a mederately difficult road over half the distance / 

If some of the leading English companies were determined to 
break the Atlantic City record, I am sure it might be done 
without difficulty. As to running a train at such speeds regularly, 
it would, of course, depend on financial considerations whether it 
were advisable to do so, 

Vienna, I. Neuer Markt 9, 

November 26th, 


Count FREDERICK Szarary, 


Sir,—I have read with great interest the article in your icsue 
of November 19th concerning railway speeds. Mr. Siretton in 
his valuable letter has the highest speed of the American engine, 
with its train of 285 American tons, to be practically 82 miles en 
hour. But surely this speed has been beaten by British locomotives. 
According to an article by Mr. Rous-Marten appearing in THE 
ENGINEER of December 14th, 1894, I find that a couple — one 
evidently going home, as the load was only eight coaches—of 
Midland 7ft. 6io. singles attained a speed, between London and 
Bedford, of 83°7 milesan hour. In another case a 7ft. 6in. single 
took the 10 a.m. Glasgow express with nine coaches, including a 
Pallman car, at a speed of 84°1 miles per hour. The Great 
Northern 7ft. 7in. singles have also attained this marvellous speed 
with loads of seven coaches, equal to about 100 tons. A speed of 
84°1 was reached and maintained for two miles, Runs of 81°8 
miles per hour are also described, performed by the Carbrook 
class on the Caledonian, and by North-Western Precedents. 

The whole article is most valuable and interesting, as represent- 
ing what British locomotives have done. 


Horwich, November 27th. CARBROOK, 





OIL ENGINES AND LIGHTHOUSES. 
Sir,—We notice in this week’s issue a letter from Messrs. 





Crossley Bros, regarding the above. We think it is necessary to 
place cane facts Saat your readers, to enable them to deaer- 
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is matter thorovghly. The correspondence began from a 
ont in some of the aemeepers regarding the fog signal, and 
oil engines working them, in the Lundy Island Lighthouse. It is 
ptm that this lighthouse was the firet installation cf oil engines 
in this country. Such is not the case. We believe—in fact, we 
are sure—that the first oil engines supplied for this purpose, either 
in this country or any other, were opevet by Messrs. Psiestman 
Bros., Hull, and to them is due the honour. At the same time, 
we think that honour and credit is due to the parties by whom 
such oil engines were ordered. Oar own firm have fitted up the 
oil engines, compressors, and fog si apparatus at the Cloch and 
Cambrae Lighthouses, also at Stroma Island and Tod Head 
all from the order of Messrs. D. and C, Stevenson. 


ighthouses, ; 
Lig tter lighthouse is the largest installation of fog signal plant 
that has been erected. We mention these facts only that credit 
should be given to the parties deserving it. 


(Pro The Campbell Gas Eogine Company, Limited) 
Kingston, Halifax, November 30th, HuGuH CAMPBELL, 





ENGINE GOVERNORS. 


Sin.—Professor R. H. 8 nith, in his article on ‘‘Eagins Gover- 
nors,” has provided fur your readers a great treat. Asa mental 
exercise in avalysis this article is, I believe, unsurpacsed; it 
examines every ble source of disturbance in the epsed of a 
steam engine, and shows how, quite apart from governors, certain 
automatic ameliorating it fluences arisirg out of those disturbances 
are brought into play, tending to limit the range cf variation. 
That such ameliorating iaflaences exist is open to no question, 
but their practical effect—except in the case of centrifugal pumps 
and teries-wound dynamos—is, I believe, so small as to have no 
bearing on the problem of governing. For instance, should the 
boiler pressure rise, the engine will run faster and lower the boiler 
pressure, There is undoubtedly a tendency in that direction, but 
every stoker knows that when he has got his fire into good con- 
dition and his doors closed, he the meanwhile leaning back on his 
shovel, no mere ‘‘ tendency” will prevent steam blowing-off at 
the safety valve, Professor Smith a to recognise this fact 
in cases where the boiler power is ample. 

The next case quoted is that of heated bearings, which we all 
know will pull an engine up even more quickly than a governor ; 
but bearings do not heat in consequence of increased load. If 
they did, how would Mr. Webb get his engines over Shap Fell’ 

If a shaft be true, of sufficient stiffcese, and well lubricated, 
there will be no heating, except in those cases—now happi'y rare 
—where the brasses are too weak and buckle under pressure. 

The carefal thought which Professor Smith has bestowed on this 
branch of the subject is shown by the following quotation, which 
I have not yet been able to fathom :—‘‘ Under good working con- 
ditions increase of s leads to decrease of frictional coefficients 
at bearings ; and although the friction increases with the total of 
the two pressures on opposite sides of a bearing, still, since, if 
the bearing be well set, this total does not increase with any 
moderate increass of driving load, the pressure on one side beirg 
lightened as the other is made heavier ; therefore, in so far as con- 
cerns the bearing friction resistance, the increasing speed aggra- 
vates the want of balance between driving and driven forces.” 

Of course professors always write beautifal English, but the 
layman does not always understand it. I beg to suggest, there- 
fore, that in this case there is room for further explanation. 

Coming to the consideration of actual governors, Professor 
Smith uses these words :—‘t Many governors are made so sensitive 
that their sleeves move rythmically in synchronism with variation 
in speed ca per revolution by the cyclic change of driving 
effort. Such sensitiveness is wholly useless ; if it has any effect on 
the speed it aggravates instead of diminishing the pulsation, and it 
is, besides, harmful, as it needlessly wears out the joints of the 
governor and its gear, while the perfect close and smooth fit of all 
these joints is especially important for the proper action of the 
‘overnor,.” 

. This statement co_tains scme truth, and it would be all true if 
a centrifugal governor could be made to discriminate between 
cyclic pulsations and positive changes of speed ; but in these days 
of high speed, the dash-pot expedient is absolutely useless. Take, 
for instance, an engine runn at 300 revolations per minute, 
equal to ten strokes a second. If the demand for power be doubled 
during one stroke, the steam supply must be doubled in the next ; 
it is only by such a degree of sensitiveness that puleations can be 
avoided. 

Any lag of the governor behind the fly-wheel introduces ‘‘ hunt- 
ing.” Tae modern governor has exactly that degree of sensitive- 
ness deprecated by Professor Smith, i.¢ , it is always on the move ; 
it adjasts the cut-off for every stroke, consequently 50 per cent. of 
full load may be thrown off or on without any visible variation in 
speed. To provide against the wear which this constant state of 
unrest most certainly involves, the wearing surfaces are increased 
out of all proportion to those of by-gone governors. Given a 
governor of this class, neither the engineer nor the user need 
trouble his head as to the nature of the load ; whether the flactua- 
tions ba slow or quick, little or great, the engire will still maintain 
its speed so nearly constant that only very close observation of a 
tachometer will detect any variation. The modern governor is an 
instrument of precision, it neither hunts nor hesitates; and if it 
fails it stops the engine, instead of letting it run to destruction, 
These governors exist in thousands, but it appears that Professor 
Smith has not yet seen one, JoHN 8, RaWoRTH, 

45, Christchurch-road, 8.W., November 30:h, 





PERMANENT WAY—BRITISH AND AMERICAN. 


Sik,—There can be no question that the American system of 
railroad track is a very satisfactory one in the United States, and 
that the riding over it is very easy, but, on the other hand, it is 
useless to attempt to employ it in E.gland, on account of the vast 
cost of the sleepers, as pointed out in your interesting article, 
page 537. The American ballast is large broken stone, and is 
therefore perfectly dry ; the sleepers being so very close together 
do not sink into the ballast to the extent which is the case in 
England, therefore the difficulty of packing is very much reduced. 
Some years ago a length of English rails and chairs was sent out to 
America for trial. 1 saw this material upon a scrap heap; many 
of the rails and most of the chairs were broken. Why the Kaglish 
system should be sati here, and yet fail in America, is a 
question which I am unable to explain. Oae great advantage in 
Awerica is that there is not the ‘“‘bump” at every joint which 
we have in England, and it would be interesting if your corre- 
spondents would consider our rail joints, The joint is the weak 
point in the rail, yet no support is placed under it. Mr. Webb 
recently introduced a combined joint-chair and fish-plate upon the 
London and North-Western Railway, and if it will in practice avoid 
the ‘‘ bump,” it will render our Eaglish permanent way practically 
perfect, CLEMENT S, StreTTON, C.E, 

Leicester, November 30th, 





BRITISH MOTOR SYNDICATE PATENTS. 


Sirn,—Several engineers like myself would like to manufacture 
motor cars, but at the same time do not care to do so with the 
awfal threats and claims made by the British Motor Syndicate as 
to their master patents. I should like to ask, through you, what 
their patents are. 

(1) Do they consider that the combination of a carriage and 
steering gear with springs and axles to be one of their master 
patents ? 

(2) Do they claim the use of all kinds of gear wheels? 

(3) Do they claim sprockets and well-known methods of chain- 
driving in combination with an oil motor ? 

(4) Do be claim combination of a cylinder, piston, crank shaft, 
and fiy-wheel ? 





(5) Do they claim the exclusive combination of an inlet valve 
and exhaust valve / 

(6) Do they claim the exclusive right to use benzoline or 
heavier oils / 

(7) Do their master patents cover all systems of carburetting ? 

Mr, Editor, if you could kindly enlighten me and several of 
your readers on these points ag would greatly oblige a large body 
of engineers who would like to take up this new industry. 

I should also like to know what use Lainchester’s patent gas 
engine starter is for motor cars fitted with oil motors, as 1 under- 
stand they claim a great future for this patent. PETROL, 

Birmingham, November 25th, 

[Doubtless when the lawsuits at present pendirg with rezard to 
these matters are settled we shall all be wiser on the sutj2ct of 
master patents.—Ep, E.] 





THEORETICAL DYNAMICS, 


Sin,—According to Mr. Bickford, the unfortunate monkey must 
do twice as much work pulling against a stone as he would have to 
do if the cord were fixed. Can Mr. Bickford tell me what wou'd 
be the total pull exerted by a monkey who weighed 30 lb. in 
climbing a rope at the rate of 16ft. in a second in each case ? 

Acceleration is supposed to ba excluded, the monkey travellirg 
up uniformly, weight doing ditto? Will Mr. Bickford eay why, if we 
excivde acceleration, the weight should rise? It seems to me that 
his view can only be accurate if the wretched monkey has to climb 
faster and faster, under a tropical sun, until the sweat pours from 
his poor little apology for a forehead. A few figures would con- 
dense and clarify this problem very nicely, y BF 

B-ixton, November 29th, 


Sir,—As some of your ge open have been amusirg them- 
selves—Mr, Paine and Mr. Bickford correctly—with the monkey 
and stone question, perhaps they would like another of not very 
different character, but harder. Why does a foul gun kick more 
than a clean one, notwithstanding that it ejects the prcjsctile with 
less velocity ! 

November 30th. 

P.S.—I assure you it does, 


NATHANIEL WINKLE, 


Srr.—Mr, Bickford is wrong. Why should the monkey go up? 
Why not the stone? They are the same weight. Stone only rises 
because cf acceleration. Hold rope till monkey fairly started. 
Then let go. Stone won’t stir unless monkey tries to hurry. 
Affair perfectly balanced so long as no acceleration. Bickford 
forgot this, Very easy to forget. Half mistakes made in the 
world due to bad memory. ALFRED JINGLE, 

Dingley Dell, November 30th. 





TECHNICAL EDUCATION. 


Sir,—In your recent article on technical education you pro- 
pound two questions, ‘‘ Will it pay?” “‘Cui bono?” which, as you 
suggest, have a smack of utilitarianism, but are of the utmost 
importance to us as a commercial nation, if only because they are 
utilitarian, Systematic engineering science instruction has been 
going on in our country for a great number of yeara, under tryin; 
difficulties, but by the irony of fate its development and gro 
now is encrmour, Whilst twenty or thirty years ago English 
engineering science schools could be counted on one’s fingera, they 
have now sprung up all over the country, flourishing in almost 
every town of decent dimensions, and there are abundant signs 
they have come to stay. 

You ask, what is technical educaticn? MayI reply that this 
huge growth of science classes must assuredly be a most powerfal 
and important link in the anatomy of technical education. Can it 
be supposed for one moment that engineering classes can exist for 
any lengthened period, much less fructify, if thousands of our 

oung engineers—ay ! and middle-aged ones too—are being 
befooled ¢ This is a question that requires a reliable answer. I am 
not one of thcss who believe in the creed that ‘‘ All is vanity, all is 
tai!” and I cannot understand those who can see no good what- 
ever in the subject of your article, Because of the inevitable 
expansion of technical education, there must be something in it ; 
the fact is, engineers are not being entirely hcodwinked, and they 
are waking up to the fact that it is a matter demanding their 
serious attention. 

You well know that in the workshop information is possessed by 
the men which they take great care to keep sub rosa; ¢.g., one 
knows how to eet slide and safety valves, another how to scribe a 
link-slot, another how to correct a bent propeller blade, and so 
forth—all profound ‘‘secrets,” which no amount of cajoling will 
bring out. Now, what the engineering teacher seeks to do is to 
unravel with his models, &c., these profound mysteries, and to give 
early information to the budding engineer how t2 read his work- 
shop drawings, how to do his tical geometry, uuderstand his 
engines, and use TT the various mechanical principles and 
advantages—in short, how to think correctly ; and instead of_our 
successors waitirg and watching to get scraps of information in 
haphazard fashion by the long process of practical experience, an 
honest effort is being made in right earnest to render this informa- 
tion—without which an “‘engineer” is not an engineer—easily 
attained, if there be the will to attain it. Willit pay? Thisis a 
question yet to be answered by future experiencs, but for the 
— when it is clear desirable information is being given to 
the juniors earlier in life, instead of their waiting to come by it 
anyhow later, a reasonable answer can scarcely be given in the 
negative. G. F. B. 

2e¢s, November 30th. 


THE LEANDER. 


Srr,—Mr. Powell is obtuse. He stated that no one conversant 
with naval matters would call the ‘‘ Forty Thieves” frigates, I 
quoted James to show that they were officially known as frigates. 
Mr. Powell calls the Leander a frigate, but she was one «f the 
‘* Forty Thieves.” I have not said a syllable concerning the iden- 
tity of Messrs. Green’s model. If your correspondent will turn to 
James he will see that the old L2ander was a 60-gun frigate. 

I am away from home and, at this moment, quote from memory, 
bat I feel certain that, as I wrote, James calls the old Loander ‘‘a 
50-gun frigate.” In later years there were several such ships ; see 
Sir Howard Douglas’s ‘‘ Naval Gunnery,” 


Westminster, November 27th. Jack ASHORE. 





THE COST OF WORKING DRAWINGS, 


S1r,—I should be glad if any reader would give me some ir- 
formation through your correspondence columns on th’s subjec‘. 
Whether itis the professional custom among consulting engineers— 
land jobs—who have arranged to plan and superintend the ordering 
and fitting up of engines and machinery in a factory, and to be 
paid for their services at the rate of 5 per cent. upon the outlay, 
to make a separate charge for drawings, the said drawings being 
necessary for the correct carrying out of the work undertaken by 
them, and nothing having been said at the time of engagement 
about extra charge for drawings. In the case to which I refer a 
large bill was sent in by the consulting engineer, over and above 
his 5 per cent. upon the outlay—a percentage which I consider 
very liberal on a large job, What is the usual custom? 

Glasgow, November 30th. McANDREWS, 





PUMPING ENGINES AT LIVERPOOL. 


Sir,—Kindly allow me a small space in your columns to rectify 
a misconception in footnote (7) to Mr. Towler’s paper on the pump- 
ing engines at Liverpool—issue of October 15th, 1897. 

The pump horse-power at Rotterdam was not_taken from pump 
diagrams as ~— but ascertained by actual measurement of the 
water delivered in the overhead tank ; this tank being of ample 












capacity to allow a completion of the test of each sot of engines 
without any interruption. With reference to the statement that 
elaborate separators were used, I beg to say that two different 
kinds of separators were used for engiaes designated Nos. 7 and 8, 
the one for engines No. 8 deserving only the name of an elaborate 
one. 

It may finally be observed that the boilers ia use were water- 
tube boilers, having only little rise in the tubes and that the length 
of steam pipes emounted to not less than 210ft., so that the sub- 
traction of this water from the steam used was, in my opinion, in 
every way justifiable. W. F. D. van OLLEFEN. 

Member of the Special Commission for the 
Official Trials of Engines Nos. 7 ard 8, 
Rotterdam, November 22nd. 








THE NEW ADMIRALTY WARRANT. 


In our impression for November 5th we referred at 
some length to the Admiralty scheme for securing 
warrant rank to engine-room artificers. ‘he text of 
“‘ The Circular Letter” is as follows :— 

ADMIRALTY, November 13th, 1897. 

My Lords Commiesicrers of the Admiralty, having in view the 
desirability of affording promoticn to deserving ergine-room 
artificers of lorg and meritorious service ard providing for the 
future requirements of the Fleet, have approved of the introduction 
of a new class cf engineer warrant officer, under the followirg 
regulations :— 

Title.—Artificer engineer. 

Qualifications —To be selected from engine-room artificers, or 
chief engine-room artificers, of at least ten years’ confirmed tervice, 
who are not less than thirty-five years of age, and have passed the 
prescribed examination, 

Rank.—To rank with carpenters according to the dates of their 
respective wariants, 

Uniform —To wear the same uniform as carpenters, with the 
addition of a narrow stripe of purple cloth on the cuff. 

Gratuity on premotion.—To receive the usual gratuity of £25 on 
promotion, towards the expense of outfit. 

Full pay —Oa promotion to artificer engineer, 8s. 6d. a day ; 
aiter five }ears’ cervice in that rank, 93. 6d. a day ; after ten 
years’ service in that rank, 103. 6d. a day—maximum of rank. 
To be eligible fcr charge pay and eenior engineer’s allowance, as 
under present regulations, 

To all commanders-in-chief, captains, commanders, and com- 
manding officers of H.M. ships and veseels. 

Pensions. —Age for retirement, and the method of counting 
service for pension, &c,, to be the same as for other warrant 
officers—except head schoolmasters ; but the scale for each year’s 
service prior to promotion to warrant rank to be raised from 
£1 10s, to £2 10s. in the case of artificer engineers. The minimum 
pensions for ¢ fficers invalided to be :—Under five years’ service in 
warrant rank, £50 ; with five years’ service in warrant rank, but 
under ten, £60: with ten years’ service in warrant rank, but under 
fifteen, £75 ; with fifteen years’ service, £95. Widows’ pensions, 
and compassionate allowances to be granted under conditions 
similar to those applicable to other warrant officers, 

EXAMINATIONS, 

(1) An examination of chief and other engine-room artificers who 
are qualified by age and service for promotion to warrant rank will 
be held on January 3rd, 1898, after which date an annual examina- 
tion will take place on the first Monday in September, the first of 
these being held in September, 1598, 

(2) Candidates are to forward their applications to be examined 
to the Commander-in-Chie. through their commanding cfficers, at 
least one month before the day of examination. The Admiralty is 
to be informed as early as possible of the number of candidates. 

(3) The examination will be held at the Dockyard R2<erve- 
office or dockyard school, under the supervision of the captain of 
the dockyard reserve, assisted by a suitable engineer cfficer, and on 
foreign stations by such suitable officers as the Commander-in-Chief 
may appoint. 

(4) Examination papers will be prepared at the Admiralty, and 
forwarded under sealed cover to the Commander-in-Chief. The 
s2als will be broken by the officer conducting the examination in 
the presence of the candidates, and on the conclusion cf the 
examination the worked papers will be sealed and forwarded to the 
Admiralty for examination. 

(5) The papers set will consist of practical questions in arith- 

metic—including vulgar and decimal fractions—the mensuration 
of surfaces and solids, steam and steam engine, the combustion of 
fuel, the construction and working of the propelling and auxiliary 
machinery and boilers as fitted on board her Majesty’s ships, and 
the method of keeping engineer’s store accounts and the ergine- 
room register. 
(6) The candidates will be informed whether they are considered 
to have qualified or not, and, if successful, a notation is to be 
made on their parchment certificates—‘‘ Passed for artificer 
engineer ’—and in the half-yearly report (S. 189) on engine-room 
artificers, in which it should be stated whether those artificers who 
have qualified for warrant rank are recommended for promotion. 

(7) Promotions will be made from time to time as their lordships 
see fit by the selection of qualified candidates who, by their 
examination, and other recommendations, are considered to merit 
promotion. 

(8) Chief evgine-room artificers who are qualified for warrant 
rank will be eligible at any time for temporary acting appointments 
as artificer-engineers in vacancies, but it is to be clearly under- 
stood that such employment gives no claim to promotion, and they 
will revert to their original rating. 

The necessary alterations in the Queen’s regulations and 
—— instructions will be promulgated in a further circular 
etter. 

By command of their lordships, 
Evan MacGrecor. 








Kinc's CoLLeGE ENGINEERING Socigty.—At a general meeting 
held cn November 19th, Mr. G. E. Summers read a paper on 
‘* Telephones.” The author, after dwelling at some length upon 
the early history of the telephone, giving a full account of the 
growth of Bell’s instrument, went on to describe the invention of 
the microphone by Professor Hughes, and gave full details of trans - 
mitters from Edison’s instrument to the Delville or solid back of 
the present time. In conclusion, the author described fully the 
various reeivers and transmitters used in every-day life, and also 


gave a short eketch of the advancement in a since the 
time when practical instruments were first brovght to light. The 
per was illustrated by several speci of teleph and by 





At the c’'oss of the meeting a 


rams drawn by the acthor. 
Electric Co, for their 


vote of thanks was given to the Western 
kindness in lending a ber of teleph and also for valuable 
information given to the author in compiling his paper. The meet- 
iog then terminated with a hearty vote of thanks to Mr. Summers 
for his instructive paper.—At a general meeting held on November 
26th, Professor Robinson, M. Inst. C.E., in the chair, Mr. R. 
Sharpley read a paper on the ‘‘Great Northern Railway.” The 
author, after giving a short historical sketch of the growth and 
development cf the East Coast route to Scotland, proceeded to 
describe the present services of trains and the systems of con- 
nection with the North-Eastern and North British Railways. In 
conclusion, after giving a detailed account of a few of the principal 
express locomotives in use on this line and the lines in connection 
with it, the author briefly described the goods and passenger 
station at King’s Cross. The paper was illustrated by Se of 
locomotives mentioned. The meeting then terminated with a 
h vote of thanks to Professor Robinson for taking the chair, 
and to Mr, Sharpley for his interesting paper. 








Dec. 8, 1897 


THE ENGINEER 
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AMERICAN INGENUITY. 


out a year ago @ French officer of engineers was shown 
Pree one Tf the lasee machine shops in this city, and his atten- 
tion was called to the great trave ing cranes, the 
iron planing machines, the big lathes and other large 
the visitor ap to be quite unimpressed and very taciturn. 
This was attributed ware the fact that, although he under- 
stood what was said to fairly well, he could English 
only with difficulty. He ap; to be unobservant of the large 
tools, but was greatly interested in a small, insignificant-looking 
machine used for sharpening the little cutting tools belonging to 
the big lathes and planing machines. When he had completed 
his tour of the works and was about to depart he delivered an 
interesting little speech, of which the following is the substance: 
‘“] have been in America six months, and have visited the mines 


enormous 
tools ; but 


and tne wesing gaits are said to be better than cast steel, 
while the metal can be used for a majority of the work in 
which the latter is generally employed. It is strong, hard, 
tough, and durable, It is close grained, free from blow-holes, 
and is easily machined. In its general characteristics it most 
resembles gun-metal, but is stronger and harder than that 
metal. Test bars lin. square and 12in. between su stood 
transverse strains of 3750 lb. and 3925 lb., with.deflections of 
13} deg. and 123 deg., and a tensile strength of 34,522 1b, A round 
bar O-7ain. diameter and 1lin, long, with an area of 0°407 square 
inches, gave a breaking load of 16,000 Ib., the fracture showing a 
fine grain and silky lustre. The ultimate strength was 39,300 lb. 
The metal casts easily, requiring lees care than steel,.so that orders 
can be filled promptly, and patterns made for o: cast iron 
shrinkage can be used for the semi-steel castings; It has been 
peso 24 used for gear wheels, sheaves, sprocket wheels for con- 
veyor chains, e! e cylinders, clutches and couplings, ammonia 


and manufacturing establishments in the East, West, North, and | ovjinders and fittings, stamping dies for tin ‘drop-fo: 
South. I have seen the most gigantic engineering operations and the + ance wanna shells, = The following show as. 
most powerful machinery in the world ; but I shall report to my parison of strength for test bars 14in. diameter :— 
Government that — , ny th in os - ys little as 

ings » + + e French people are expe’ omestic Breaking 7728 
pron and live comfortably by saving what your average tad Ba Deflection. 
families throw away. But Americans are, on the other hand, Ib Ib. in. 
exports in industrial economy. You make money by saving Semi-steel.. .. .. «. : 4150 .. 4218 .. 0°187 
wastage in business, and you lose some of it by w e in your Cast iron chill roll.. .. .. «. 8250 .. 8188 0°105 
domestic economy. The attention paid to small details in your » un carriages.. a 2780 .. 2812 0°100 
big works is amazing tome; I have visited some establishments os eet sete te -— : = = 
where I believe that the profits are made not in the manufacture * snore plats nig oe ** 9500 °. 9988 <2 0-117 


proper, but in the saving of materials and labour by close attention 
Fe details that are with us unconsidered trifies. For example, I 
saw in your shops just now a little grindstone in operation automatic- 
ally sharpening lathe and planer tools. is machine cost, 

robably, as much as a hundred of our — grindstones cost ; 
but I see that it automatically grinds all the tools for three 
hundred high-priced mec and it only works a few hours 
each day. fhe skilled mechanics in our country frequently stop 
their regular wook to grind their own tools, and then they do it 
imperfectly. Your tools are all accurately ground to the best 
shape by the machine, so that they do more and better work on 
this account in a given time. I believe that that machine has 
brains—the brains of the inventor—and it has no doubt revolu- 
tionised work of this kind in American machine shops, This is 
but one case out of many that I have noted.” 

This visitor was more observant than he ap’ ed to be ; for he 
correctly defined a pecular c! ic of American inventive 

nius, The great engineering undertakings, the immense manu- 

‘acturing establishments, and the leviathan machinery, are, of 
course, most conspicuous and impressive ; but these big things are 
comparatively few in number, while the novel improvements in 
little things—usually classed as ‘‘ Yankee notions”—are legion, and 
each one contributes its mite towards the general sum of pros- 
perity of the business of the country, An American writer on 
mechanical topics says :— 

‘The value of attention to detail in shop work is boning mane 
and more appreciated, and special tools for accomplishing 
accurately and quickly minor operations formerly done in a 
perfunctory manner, without method or skill, are among the many 
advantages resulting from such careful study of little Ee 

The money value of saving waste of time, labour, and material 
is often surprising. Recently the manager of a railroad company 
in New England determined to ascertain whether there was any 
foel value in the small particles of aly -burned coal which are 
thrown out from locomotive boilers by the draught and 
ane by the spark arresters, These sparks, as the icles of 
coal are called, collect in considerable quantity in the ashpite at the 
roundhouses where the fires are raked and the engines are cleaned. 
They are generally hauled —> some convenient dump. By 
making a few changes in grate it was found that the sparks 
formed excellent fuel. Several tons are collected daily, and are 
ni — as fuel, the cost for labour and incidentals being very 
small, 

There is a large tin-van manufactory at Point Breeze, in this city, 
where cans for holding coal oil are made by automatic machinery. 
Even the soldering is performed without the aid of human hands. 
Formerly a small globule of solder collected at each corner of the 
cans, A ‘‘wiper” was devised for removing this drop, and the 
saving in solder thus effected amounted toa large sum annually, 
At the great beef-packing establishments in the West not a hair, 
nor a hoof, nor a drop of blood is , and Mr. Armour has 
stated that his fortane was made, not in the profits on the sale of 
meat, but in the saving of parts of animals that are always thrown 
away by the ordinary country butcher. 

Not long ago a new material was put upon the market—under a 
meaningless trade name—for use in certain metallurgical work. 
This material was sold at a low price compared with the prices of 
standard materials commonly used for the same pu: The 
new comagonns was tested at a large establishment, and found to 
work well. It was then submitted to chemical and microscopical 
examinations, when it was found that the compound consisted of 
sweepings from some factories. The refuse materials had been 
ground to a coarse powder, and otherwise dit . There was 
no fraud nor deception whatever in this p ing ; but probably 
a large margin of profit for a new business was created by simply 
collecting and utilising suitable substances regarded as rubbish. 

Many years ago it was, and perhaps it still is, the custom to 
annually sweep the roof of the Mint, and even the roofs of neigh- 
bouring buildings, in order to recover the fine particles of gold 
which are volatilised in the process of refining, and thus escape 
from the Mint ——— Onat least one occasion street sweepers 
were ap oe to gather samples of dirt from the gutters, and 
gold was detected in the sweepings gathered from the streets 
within a radius of four or five squares of the Mint. The 
sweepings from the floors in the operating-rooms are always 
rich in gold; yet the individual particles are so small that 
they escape observation even when the dust is examined with a 
strong magnifying glase. Twenty years ago successful experiments 
were made in the Mint with see attached to a melt- 
ing farnace for collecting vola gold. This appliance was 

highly indorsed by the assayer and the then meiter and refiner ; 
but for some unexplained reason it was never adopted for lar 
work, The little device fitted over the melting pot defi the 
vapours into a condenser, and thus prevented the fumes from 
escaping into the chimney. Subsequently a very cumbersome 
apparatus was erected, at a cost of about 16,000 dollars, for wash- 
ing all the gases and other products of bustion passing through 
the chimneys in order to recover the fugitive metallic particles, 
This elaborate scheme failed utterly, and the entire plant was 
eventually torn down and cast aside, The amount of precious 
metal volatilised is, of course, comparatively small, and the pro- 
ducts of combustion, heated genes, ashes, &c., are so great in bulk 
that the cost of the process in the latter case far exceeded the 
value of the product. By the former method there was no such 
expense involved. Manufacturing establishments which are con- 
ducted by private capital for profit are keen to save | of 
all kinds, and Yankee ingen is ever busy in this di n,— 
Philadelphia Record. 














AMERICAN ENGINEERING NEWS. 


(From owr own Correspondent.) 

A new casting metal.—A metal to which the name of ‘‘semi- 
steel” has been given is now being introduced for castings, being 
much stronger t) ordinary cast iron, and much cheaper than 
cast steel, @ metal is a combination of various elements that 
will ensure strength and solidity, the basis of the combination 
being a low-carbon steel, and. the mixture being made homo- 


geneous by an alloy whose formula is kept a secret. The tensile 
strength and elastic limit are about twice as high as gray cast iron, 








Pneumatic mail tubes.—There is now in operation in New York 
a short length of mail!-carrying tubes, extending from the General 
Post-office to the branch post-office in the Produce Exchange, and 
is now being extended to other branch offices. The tubes are two 
lines of cast iron pipes in 12ft. lengths, bored out to a diameter 
of 8hin., gin. thick, laid side by side under the pavement and laid 
in as direct a line as possible, with carefully made joints. The 
curves or bends are made by brass tubes of &gin. inside diameter, 
—so as to prevent jamming, theee tubes being curved to a radius 
of not lees than 8ft., and connected to the cast iron pipes by short 
lengths of iron pipe bored conically to ition from 
Shin. to Sin. diameter. The ers are —-_ 24in. 
long and 7in, inside diameter, each carrier holding 600 to 800 
letters. They are of sheet steel, in. thick, with the door in one 
end, and having near each end a ring of fibrous material, these 
rings being the only parts of the carrier that touch the tubes. 
The air current is supplied by.a compressor with cylinders 24in. 
by 20in., at‘a pressure of 61b, per square inch—though 11 lb, pres- 
sure can be used—the speed of the current and carriers being 
3000ft. per minute. The current from the compressor 
through one tube to the branch office, and returns through the 
other tube to a tank from which the compresscr draws its supply. 
At the loading cradle a time lock is fitted, so that the carriers 
are at least six seconds apart. A similar system, but with 6in. 
tubes, has been in operation in Philadelphia for five years, and\a 
plant has recently been installed at Boston. 

Washing out locomotive boilers.—On a division of the New York, 
Chicago, and St. Louis Railroad, where the water supplied to the 
engines has twenty-three of lime a oy per U.S. gallon, 
there bas been a great deal of trouble from leaky tubes, new tubes 
leaking very soon after the engines were put in service. Frequent 
washing out of the boiler seemed to wate the trouble, and the 
opposite practice was tried, the e being run for 2000 miles 
without having the boilers washed, though formerly this was done 
after 400 miles. The experiment was made with two engines 
which came out of the shop a short time before. The tubes were 
made tight, and the enginemen were told that they were to run the 
engine without being washed until the water got so bad from foam- 
ing, &c., that they would refuse to run the engine longer. This 
experiment was carried on for two weeks, without washing, 
the report showed that the engines did not leak during that en’ 
time, The master mechanics could no other cause for these 


E 


the port. The ex its were made with large e: 
of the eight-wheel four-coupled type, all built with port in 
long, but all the engines have false valve seats, co that it was easy 
toyput in pew seats with 16in. ports, and smaller valves to cor- 
respond, Some of these engines with the small ports are 

heavy express trains of ten and twelve cars, and do the wor 
better, and with a lower coal consumption, than thcse which have 
the 20in. ports, The American Master Mechanics’ Association 
has adopted a re: recommending that the length in inches of 
steam ports should be one-tenth of the cylinder area in square 
inches ; but this would require ports more than 28in. long for the 
engines above noted, which would certainly be ne Boy much 
too far. It is claimed that the practice of e 
area has arisen from considering locomotives on the same a8 
high-speed statio — and thus working from an entirely 
wrong basis. It is thou t, also, that in many cases the saving 
in fuel would warrant the expense of fitting engines with new 
cylinders having smaller ports. 








AUSTRALIAN NOTES. 


THE Government bas made the following appointments for the 
Commissioners of New South Wales railways :— Chief Com- 
missioner, Mr. C. N. J. Oliver, who was formerly second com- 
missioner; Mr. W. M. Fehon, second commissioner, who was 
formerly third commissioner, and Mr. D. Kirkcaldie, third com- 
missioner, who held the position of chief traffic manager. The 
salaries have been fixed at £2500 per annum for chief, and £1500 
per annum for each of the other two commissioners. 6 appoint- 

1 th hout the service and 


ments made are very popular, 
the Colony ar agg 

A new style of rivetless water-pipe, the invention of Mr. 
Mephan Ferguson, engineer, Melbourne, has caused a great 
amount of interest. e piping was recently exhibited at the 
Royal Agricultural Show, Victoria. Mr. Ferguson has a 
large order from the South Australian Government for this class 


of - 

a is made of two sheets of steel plate curved wept 
circle, with butt edges. A special form of H bar is then on 
and passed through rollers, the sides of the groove being closed 
down on the thickened edges. Special tests of great severity 
have been made, and a pressure of 350 lb. has been made without 
showing the slighest sign of fracture. 

Expectations as to the future development of Coolgardie must be 
very sanguine when the Government of West Australia intend 
carrying out the water supply scheme to that town. This gigantic 
undertaking provides for the laying of 340 miles of pipes; the 
Government estimate of the cost is £2,422,000. It is stated that 
an offer has been made to the engineer-in-chief from a French 
oo who are prepared to undertake the work fora sum of 
£2, 04, 600. Where the revenue is to come from to meet the 
interest on this large capital outlay is very questionable. 

The report of the Commissioner for Railways—Mr. R. J. Gray— 
on the general working of the ee ee ee 
for the twelve months ending June 30th has been presented 
to Parliament. The report of the Commissioner is very volu- 

i The total mileage open on June 30th, 1897, was ,an 
increase of 1164 miles during the year. Capital has increased trom 
£16,759,406 to £17,280,569 on lines open, while £749,435 has been 
spent on lines in course of construction, surveys of lines, and stores 
r- account. The gross revenue shows a increase of 

’ 


the increases under the following heads :—Passen- 

£29,157 j parcels ; minerals, £10,736; agricultural 

ae ae £20,265 ; wool, £7771; general merchandise, £48,040, 
while the only decrease comes under live stock, amounting to 





£26,723, This is accounted for owing to the ht last season. 
Working expenses show a total increase of £39,754, the increased 


expenditure under the different branches being maintenance and 
renewals of permanent way, £23,134. Locomotive branch, 


running without | than that of not washing them | £15,222. Traffic branch, £2441. General charges has decreased 
out. After a careful in tion of the matter, as to the | by £1013. Increased i under maintenance of way is 
treatment of the engines, from the arrival at, to the d ue to addi carried —— year, higher 


from, terminal stations, the conclusion was arrived at to extend 
the limit to 4000 miles on the same engines. The blow-off 
cocks were not used while on the line between terminal stations, 
but the blow-off cocks,as well as the surface blower, were used 
at the end of the run, and also just before starting out on the 
run, The surface blower was used as soon as the engine was 
got out of the engine-house ready fer service, It was determined 
that ~ oe —_ of | flues was too naa washing 
out, and a was made on a passenger engine 

miles per day, and the engine was allowed to make 7000 miles 
before washing, the same treatment as to the surface blower 
and blow-off cocks being carried out. The s was then 
extended to all in road service, a i 
reduction in daily expense may be interesting :—Boiler washers, 


£1 10s,; boilermakers and oo £1 14s, ; flue pl 1ld.; 
32,000 ions of water, 9s. 6d.; coal, firing up, &c., 12s. 6d.; 
total, £4. In addition to this, with 120 engines, ten hours 


were saved on every engine in each 4000 miles; or, in other 
words, the transportation department was given an engine in 
less two hours’ time from the arrival of the train, ready 
for service again. This system has increased the mileage materi- 
ally and has not increased the expense of maintenance, while it 
is expected that a set of fiues will last from 6000 to 10,000 
miles more than when frequent washing was employed, 
Enlargement of the Niagara Falls power plant.—In the power 
plant at Niagara Falls the water from the river enters a cam at 
right angles with the river, and flows through o; in the side 
of the canal to the turbines placed in a cut or wheel pit parallel 
with the canal, the power house being built over this pit. The 
first section of the pit was 140ft. long, but a new section 286ft. 
long has been completed, making a total length of 426ft. The pit 
bas vertical sides cut in the solid rock by means of chomnailing 
machines, the width being 20ft., and the depth 180ft. The width 
of cutting at top is increased to $2ft. to make room for 6ft. masonry 
walls supporting the floor and the machinery. The power house 
will be of massive ite ction, similar to that of the 
present building, with roof supported py steel trueses, There are 
at present three horizontal dynamos of 50,000-horse power capacity, 
each supported and driven by the vertical shaft from a turbine 
145ft. below, and the extension will contain seven more dynamos, 
bringing the capacity of the station up to 50,000-horse power, 
which is the limit for which it is designed. When all this power 
is utilised, a similar power-house will be built on the opposite side 
of the canal, the outlet tunnel—through which the water 
from the turbines to the river below the falls—being designed for a 
capacity of 100,000-horse power, Thegeneratorsare being built by the 
Westinghouse Electric and Manufacturing Com; , and the Faesch 
and Picard turbines are being built by I. P. and Co. The 
current for exciting the fields of the present generators is taken 


id to lengthsmen and others, and repairs as 
ca by the floods in 1895—6. The sleeper renewals for the — 
three have been as follows :—1894—5, 45,286 ; 1895—6, 82,224 ; 
1896-97, 110,559. During the miles of line was relaid 
with 60 Ib. and 41} lb, new steel rails. ‘I'wo lines were constructed 
under the —— of the ‘‘ Railways Guarantee Act of 1895,” 
Mr. J. F. Thallon, the Deputy Commissioner, gives an exhaustive 
article on the question of a uniform gauge for Australia, in which 


265 | he advocates the 3ft. 6in. gauge as meeting all requirements, 


The following is a general summary of the leading features of 
the working for the past year, compared with the corresponding 
period of the previous year :— 








Year ending| Year ending 
| 80th June, | 80th June, 
1896. | 1897. 
Total capital voted do 68 ee £ 18,884,152 20,398,632 
Total capitalexpended .. .. .. £) 17,347,780 18,030,003 
Capital expended during the year.. £! =260,758 682,223 
Average cost per mileopen .. .. .. &£ 7.015 7,C68 
Total miles open for traffic .. .. .. ‘ Benj 2,4443 
Average open .. ae he 2,383} | 2,427 
Revenue—Paying traffic .. .. .. .. .. £ 1,052,024 1,148,336 
Non-paying traffic.. .. .. .. £ 33,470 35,9: 
Working ex; oe ee Vues) ga oe ee 6 14,362 684,146 
Profiton working .. .. .. o £ 441,132 495,127 
s. d. £8 
Percen of working expenses tocapital ..| 212 8 217 4 
Percentage of working expenses to revenue 59 7 8 58 0 3 
Earnings per average mile ot = eo | 455 9 4 | 48518 9 
Expenditure per average mile open .. -| 270 7 5 28117 9 
Gross earnings per'train mile... .. .. .. «. 0 4 7 0 4 9 
Expenditure per train mile .. .. .. .. .-| 0 2 8} 0 2 9% 
Number of re ana carried (exclusive of) 
season tickets) «.. 0 0. cc. so ce ce on} 2,974,219 2,688,556 
NEE (ce ce 5. ce ca ce ay ao 1,243,608 
Train mileage Oe en a ek ee ee 4,989, 159 
Locomotives, number ” bY Sarees as 275 287 
ee eee 328 £33 
Goods stock .. ... .. « 3,923 4,565 
oe 85 95 


Brake vans .. .. .. 


oe ee o- 


The following particulars of the oan service of the Harbours 
and Rivers Branch of the New South Wales Government are taken 
from the advance copy of the report of the Under Secretary for 
Pablic Works, &c.—Mr. R. Hickson, M. Inst. C.E. The ladder 

in work for the year 1896 were: Samson, Sydney, Charon, 
Newcastle, Hunter, Valean, Alcides, Fitzroy, Ulysses, Minos, 
Plato, Archimedes, 


Work Performed and Cost. 





| Aleides. | Fitzroy. | Sydney. | Samson. 











from og, Sep gee of 200 kilowatts, but in the new plant 

there will four exciters, which will be driven by four small | Tons 104,900 | 183,546 | 368,070 | 547,585 | 963,250 

turbines in the wheel pit, thus giving an independent source of | Hours 1,966 2,102 1,842 2,191 8,062 

payer ppl forthe exter ote a. et ae | Se et 
Size of steam on locomotives.—In many recent locomotives sal = ty 2 oy 

special attention has been given to i ae steam ports as Sitecrhen dnvke! oo “me pinnae laid = 

as le, in order to facilitate the entrance of steam into . £8¢41/1 89 1/19 4/:119/1/191/240 

the cylinders, Some facts which have been collected in regard to | Cost per wats 

relative coal consumption, &c., seem to show that this is unneces- - £8d/016°8 |016 8 |1 60/1111 /1 6 8 

mary and t aow = results of exgertncnte on the Chisago. end Where dredging fom eee La wl Newcastle|Newcastle 
orth- rm way demonstrate that e: es with ports 16in. | 

long have done their goers better than = same engines a = ‘ = — “and| a mony 

were reduced only at the valve seat, | ~ mud | 


— long. The 

e piston clearance left practically the same, from which 
it is claimed that even better results in steam economy would be 
obtained if the clearance was reduced in the same proportion as 














p dredges in work for the year 1896 were: Neptune, 


The sand } 
Juno, Taper, Actor, Alesus, Doras, Dietys, Groper, 
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Expenditure and Work Performed, 





| Neptune. Alesus.  Groper. Actor. | Jupiter. 
Where pumping ..|Bateman’s) Nam- | Sydney | Tweed |Newcastle 
Har River 










































































Bay, Two-| bucca ‘bour 
fold Bay,| River 
Sydney 
Harbour 
Material lifted ..)Sandand} Sand Sandand! Sand /|Sandand 
mud mud mud 
Estimated tons 
lifted .. .. ..| 175,200 294,400 583 015 336,250 546,300 
Hours pumping . 992 1,472 1,740 1,545 1,748 
Wor hours .. 2,092 2,549 2.545 2.603 2,544 
Expenditure.. <£ 2,429* 2,822 3.193 2 275 2 862 
Cost perton .. d 8°82 2°£0 1°31 141 1°25 
Se | | 
ing .. £8.d/213310 | 118 8 1168/19 5/112 8 





Cost p-r workin 
hour .. £8d)1 38 2/1231 


151/017 5 [126 





* Includes cést of depositing 151,400 tons at ocn. 


Statement of Combined Grab and Sand Pump Dredge.—Expendi- 
ture and Work for the Year 1896. 


Delta. | Sigma. _ Rho. | Tau. 








Where pumping Sydney _ Myall | Cape |_ Port 
& Camden; River | Hawke | Hacking 
ven | 
Material lifted .. .. .. .. Sand /Sandand|Sandand| Sand 
| mud mu | 
Estimated tons lifted .. .. | 70,460 | 149,660 | 166,790 | 18,980 
Hours pumping .. .. « 6: 1,360 | 1,283 | 145 
Working hours. .. .. .. 1,124 2,393 | ~1,978 | 476 
Expenditure .. .. .. £ 716 1,478 | 1,353 | 780 B 
Cost per ton d 2°48 2°37, | 1901 | 9°85 


Cost per hour dredging, £s.d. 1210 118 /111/5 
Cost per working hour, £s.d. 012 8 012 4 (018 8 1-3 
B Outfitted and started work December, 1896. 


The grab dredges were: Alpha, Beta, Gamma, Zta, Eta, The’ 
Tota, Kappa, Lambda, Mu, Na, Omicron, Pi, Chi, aoa * 





Expenditure and Work Performed for Year 1896. 











| Theta. | Nu, | Eta | Chi |Omicron. 

Where dredging ..| Clarence | Newcastle| Camden | Bellinger} Cook's 
pe River | | Haven River River 

Material lifted .. | Rock Mud | Sand /|Sand and 
| | | mud 
Tons dredged... "| 2,025 | 9,140 | 46,220 | 84,368 | 66.148 
Hours dredging -| 239 | 1,905 | 1,260 | 2918 | 1,974 
Working hours .| 1,095 | 2,664 | 1,740 | 8,791 | 2,475 
Expenditure.. £/ 390 607 57. | 1,01 507 


7 oe 
Cost per ton .. d.| 467188 | 15°988 | 2°978 | 2°885 | 1°88S 
Cost per hour dredg-| | | 
ing - £8d;112 7 1/06 4 091/06 /}0 51 
Cost per working; | | 
hour .. £ed/0 71/046 /067/054/041 





Average Oost of Dredging and Conveying for Year 1896. 
Ladder | Sand | Graband| g,» 

















Class of dredge .. | pump jsand pump 
| dredges. Seallgen: | dredges. 
Tons di ++ es «+ | 8,808,241 | 3,092,825 405,830 | 639,381 
Hours ew ac ce | 19,942 12,265 3,415 23,248 
Dredging only— } | 
diture .. .. £| 84,150 21,857 4,326 11,802 
Average cost per ton, d. 2°48 1°69 2°55 4°42 


Average cost per hour 
£s8.d.| 114 2 115 7 15 4 010 1 





Dredging and towing— 
Expenditure .. .. £/| 47,524 | 22218 4 748 15,116 
Average cost per ton, d.| 3°45 | = 1°72 2-88 | 5°67 








LAUNCHES AND TRIAL TRIPS. 


THE new steamer Willyara recently proceeded to sea on 
her trial trip. The steamer, which isa v: ae vessel, 
has been built by Messrs. W. Dobson Co., Low Walker, for 
the Adelaide Steamshi ——s Adelaide, for the Australian 
coasting trade, and is of the fo! 7 ee ee ; 
breadth, 45ft.; and depth, 21ft. The engines, by the North- 
Eastern Marine Engineering Company, Ltd., Wallsend, have 
cylinders 23in., 38in., and 6lin. by 42in. stroke, and during the trial 
ran without a hitch, and gave every satisfaction. The vessel on 
= seed hil — obtained a s of 12 knots, which was con- 
8 8a ‘son 

On Thursda: » Novem 25th, Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Doc! s, Middlesbrough, 
a steel screw steamer, built to the order of Sefior Ramon de la 
Sota, of Bilbao, under nee supervision of Captain Ricardo 
de Goicoeghea. She is built to Lloyd’s highest class, her principal 
dimensions being :—Le , 299ft.; beam, 42ft.; depth, moulded, 
20ft. 3in.; and has a deadweight —s capacity of about 
3500 tons on a light draught of water. Tviple-expansion engines 
= be a ~ aie Sohn sent ~~ a" of — -on- 
ees, having cylinders in., in., 60in. in. stroke, with 
two large Sicloentod boilers wo at 160 lb. pressure, Oo 
leaving the ways she was named Plencia by Seficrita Josefa 
Gallarza, of Bilbao. 

On Thursday, November 25th, Messrs. Wm. Simons and Co., 
Limited, Renfrew, launched from their yard the first of two 
powerful steam — barges which they have on order for the 
Se an teint ier where ge eae 

r ” ; depth, in.; having a hopper cai to 
carry 1200 tons of : te Bn The vessel is scenied etme sets 
of independent triple-expansion engines of about 1200 indicated 
horse-power, supplied by steam from two return tubular boilers, 
working pressure 1601b. Steam appliances are fitted to work 
hopper doors by steam power from independent engines placed at 
fore and aft end of hopper, also steam windlass forward and steam 
capstan aft. Cabins are placed at aft end of vessel for the 
accommodation of the officers, and at fore end for the seamen and 
firemen. These vessels are constructed under the direction of 
Mr. A. G, Lyster, engineer for the Dock Board, Liverpool. 

a the large new screw steamer Trojan, which has 
been built by the Tyne Iron a yg! Company, Ltd., 
Willington Quay, to the order of Mr, E. C, Thin, Liverpool, left 
the Tyne on a trial rr a This vessel is a very fine specimen of 
cargo vessel, and is of the following dimensions, viz. :—350ft., by 
47ft., by 28f. 3in. moulded. The engines, which have cylinders 

in., 4lin., and 68in., by 48in. stroke, and three single- 
ended boilers, have been built by the North-Eastern Marine En- 
gineering Company, Ltd., Wallsend, and during the trial the 





tially laden with a deadweight of 2600 tons, attained a of 
twelve knots, which was considered very satisfactory. On the 


trial trip the following gentlemen were — viz.:—Mr. Thin, 
Liverpool; Mr. Bone, e Iron Shipbuilding Co: _Ltd.; 


essrs. Irwin, Atkinson, and Young, superintending engineers ; 
Mr. Myles, North-Eastern Marine Engineering Company, bes 
since there was successfully ates er from the 


A few days 
West Shipbuild Yard of C. 8, Swan and Hunter, Limited, 
Wallesend, a Se ge cargo steamer, built to the order 
of the Denaby and Cadeby Main Collieries, Limi 


carrying a cargo on a light d 






m0 
pr, es Lodge, Mr. Thin’s marine superintendent ; Me Aelsoon, are built to meet the requirements of the German law. 
o! 


is built by Sir Christopher Farness, Westgarth, and Co., 
of Middlesbrough, and consists of a set of latest desi; 
expansion ergines, having cylinders 24in., 38in. and 


Da construction the stsamer and m 


O’Brady Jones, 


100 Al at L'oyd’s on the spar-deck rule, 


Marine ineering Company, 


was named 


Trwin, Atkinson, and Young respectively. 


her Highness the Princess, who, together with the 
first Princesse Alice, has, as is well known, been vei 


engines of 1000 indicated wots SO and design 
= of 12 knots. She has a le 


tight com 


for their Highnesses and guests, there will be se 
the scientific staff, and a laboratory. 


refrigerating installation. 
The French mail and passenge: 
left the Tyne for her official speed trial trip. 


land Shipbuilding Company for the Société Genérale de 


high rate of speed. Accommodation of a sumptuous d 


y and beautifully u 
tion is also provided for 40 second-class 


Tyne, and consists of a very powerful set of engines, ha 
27in., 46in., and 75in., by 45in. stroke, and containing 
and feed-heater, Gwynne’s centrifugal circula' 
Harris’s filter, M: ese Bronze Com 
. = ig b novkon single-ended 
oO 7 





by Mr. Lambinet, who expressed himself as high] 
the vessel and machinery. Among others present du 


ling Company ; Mr. Asblin, of Liverpool; Mr. Daglish, Mr. 
Greenup, and many others. During construction the vessel and 


Co., Liverpool. 
The s.s. Luciana was recently launched by Messrs, 
building Yard, Sunderland, and 


cipal dimensions are:—Length between perpendiculars, 
breadth, extreme, 48ft. 2in.; depth, toe 

designed to have a deadweight capacity of about 6800 tons. She 
is built to Lloyd’s highest class under their ye survey, on the 
three-deck rules, the upper and main decks being laid complete, 
and the lower deck in the forward holds. The poop and bridge 
are joined, ing a long full poop extending from the stern to 
the after end of the main hatch. At the fore end of the bridge 
is placed accommodation for about twenty first-class passengers, 
with a commodious and handsomely-fitted up saloon, and the usual 
accommodation for the captain, doctor, ste , dispensary, bath- 
room, &c, The entrance to the saloon and passe’ ’ berths is 
through a handsomely-fitted entrance house on the bridge deck, 
in front of which is placed the chart-house. On top of this entrance 
and chart-house is placed the flying a The eers’ and 
officers’ accommodation and mess-room, steward’s , bath, 
&c., is in side houses placed at the after end of the casings. The 
seamen, firemen, and petty officers are berthed in the topgallant 
forecastle, under which is accommodation for a limited number of 
emigrants, The usual storerooms are fitted forward, also a —_ 
ice-room. The vessel is built on the cellular double-bottom prin- 
ciple. She has six water-tight bulkheads, with an iron reserve 
bunker bulkhead, and an iron longitudinal bulkhead for part of 
her length. Special attention has been paid to the loading and 
disc facilities, and these are of the most complete descri 
tion. Eight powerful winches are fitted at the hatches. e 
other deck fittings consist of a powerful steam windlass, steam 
a gear placed at the after end of the engine casings, with 
controlling gear from the —_ — Five boats are pro- 
vided, three of them being lifeboats, e@ vessel is rigged as a 
two-masted fore-and-aft schooner, and is built to a high-class 
specification. The vessel is fitted with a complete electrical 


machinery ran with perfect smoothness, The vessel, being par-| installation by the Sunderland es 4 and Engineering 
- od e engines 


Company, Ltd., of Pallion, Sunderland. and boilers 
are constructed by Messrs. George Clark, Ltd., the sizes being 
27in., 44in., 72in., by 48in, stroke, — with steam by three 
large multitubular boilers working at 1651b. pressure, The oe 


the second vessel built by this firm for these owners. 








We hear that bicycles are now popular in Honolulu, 


Limited, capable of | and that America is the only country that supplies them to the 
ht. The dimensions of the | islanders, The climate and roads are both favourable to cycling, 


ible riders about 1500 own machines, 








large 
versel are 325*t, by 47ft, by 34ft. de 






. y , moulded, her deadweight | and out of a population of 
cargo being 4650 on 19ft, 6in, draught. The vessel is built to the ‘ A duty of 10 per cent, is c on each bicycle. 























































three-deck rule with one deck laid and close tween deck beams, 
and is built to the higbest classification at Lloyd’s. Her re 


of triple- 
in. by 42in. 
stroke, supplied with steam by three lar, ae, wea boilers. 

inery have been super- 
intended by Messrs, Jamieson and C2., of Hall, the marine super- 
intendents for the Danaby and Cadeby Main Collieries, Limited. 
Oa leaving the ways the vessel was named the Roresby by Mrs, 


On Wednesday, November 24th, there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Ltd., of Willington 
Qaay-on-Tyne, a steel screw steamer, built to the order of Mr. E. C. 
Thio, of Liverpool, and of the following dimensions :—Length, 
350ft.; breadth, 47ft.; depth, 28ft. 3in. moulded, and to class 
This vessel has water bal- 
last fitted right fore and aft on the cellular system, and is also fitted 
with all modern improvements for the rapid loading and discharg- 
ing of cargo, including five double-cylindered steam winches, 
direct-acting steam windlass, steam steering gear by Messrs, 
Harrison Engine Company, Ltd., and Hastie’s screw gear aft, 
The engines, which are to be ro by the North-Eastern 

> Engi Ltd., are of the triple-ex ion 
type, having cylinders 254in., 4lin., and 68in., by 48in. stroke, and 
working at a pressure of 601b, On leaving the ways the vessel 
e Tremont, by Mrs, T, Young, of Soath Preston, 
North Shields. Daring construction the vessel and engines have 
been under the superintendence of Captain Lodge and Messrs. 


On November 27th, there was launched from Messrs. Laird 
Brothers’ works at Birksnhoad, a large auxiliary yacht for his 
Serene Highness the Prince of Monaco, The yacht was named 
Pcincesse Alice, and the raming of the vessel was se amo by 

rince and a 
smal! party of friends, had come to Eagland specially for the 
ceremony. The scientific work accomplished by the Prince in his 
original yacht the Hiroadelle up to 1889, and since then in the 

extensive, 
and has developed so greatly that the last-named yacht has been 
found too small for the propor carrying out of these important 
researches, The new yacht will be a fast vessel propelled by 
ed to ensure a 
mgth between perpendiculars of 
ft. with 34ft. beam, a depth of 20ft., and her tonnage is 1270 
tons, O.M. The hull is built of steel divided into seven water- 
ents extending to the upper deck. The vessel has 
@ poop and topgallant forecastle, will be rigged as a schooner with 
yards on the foremast, and have a large spread of canvas to ensure 
cruising qualities under sail. The cabin accommodation will 
extensive, and in addition to the apartments specially reserved 

te cabins for 

e vessel will be 
lighted throughout by electricity, and there will be a powerfal 


r steamer Russie a few days since 
This steamer, which 
is an exceedingly handsome vessel, has been built by the Sunder- 
be. rts| advance, It is for imported Midland brands of 
Maritimes & Vapeur, Marseilles, and is intended for the ser- 
vice, under contract with the French Government, between Mar- 
seilles and Oran. The veesel is built to the unsinkable class at 
Veritas spar deck rule, with poop, bridge, topgallant forecastle, 
and shade deck, and has exceedingly fine lines, so as to attaina 


oo for 40 first-class ere ary the saloon being of inlaid 
ogan pholstered, and excellent accommoda- 
passengers, as well as a 
large number of third-class. The machinery has been constructed by 
the North-Eastern Marine Engineering Co., Ltd., Wallsend-on- 
cylinders 
the latest 
pct pe P in marine engineering, including Weir’s feed pumps 

ting pump with two 
engines, Gilmour’s evaporator, Crompton’s atmospheric ash hoists, 
y’s propeller, &c. Steam 
ers working at a pressure 
ughout the trial, which was of some hours’ dura- 
tion, the engines were run continuously without a arya of any 











kind at ninety-five revolutions, and the guaran speed of 
16 knots per hour was ded. The were represented 
leased with 


the trial 
were Mr. Philipson and Mr. Hunter, of the North-Eastern Marine 
maim Company; Mr. Kirkley, of the Sunderland Ship- 





machinery have been superintended by Messrs, H. C, Ashlin and 


Joseph L, Thompson and Sons, Ltd., of the North Sands Ship- 
is built to the order of the 


Hamburg-Pacific Dampfschiffs-Linie, of Hamburg. Her \- 
sate; bars remain at £7 103. to £8 23. 6d.; merchant bars are quoted 


ed, 29ft. The vessel is 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THIs week the accountants to the Iron Trade Wages Board have 

submitted to the Joint Committee their ascertainment of the sel] 

ing prices of iron for the montbs of September and October last. 

The gore comes out at £6 0s, 9 21. per ton, as against £6 1s, 10°84, 

for July and anges, Thus there is a fall of 1s. 1d. perton. This 

reduction, though unsatisfactory, is not enough to carry any alter. 
tion in wages, so these will remain at 7s. 63. per ton for uddling 
and millmen in Lor epranas a rate which became operative when 
the August declaration was made known, and when wages wero 
reduced 31. perton. Tae return is based upon the ascertained 
selling prices of twelve selected firms, made up of high-class and 
cheap houses combined, with the intention of keeping a correct 
balance, and the classes of iron takon into account are bars, hoo 
sheets, strips, and plates. This mode of reckoning is decidedly 
more satisfactory to tho men than when bars cn!y were the material 
upon which the :e‘urn was based, since full al'owance is now made 
for the sheet ou‘put of the district, and which is a very large 
branch. I+ is interesting t> notice that the net average sellin 
price at this time last year was declared as £5 163, 7d., co tha 
values have improved 4s, 24, in the interval—not altogether a bad 
state of things, though a very much larger increase would haye 
been welcome, 

Just a year ago the ironworkers were granted an advance of 3d, 
per ton in wages, although the return was 1ld, per ton below the 
standard entitling them toa rise. The7s. 3d. per ton for puddling 
then prevailing was an exceptionally low rate, and in consideration 
of this circumstance the employers waived the slight deficit in sel). 
ing prices, and put wages up to 7s. 61, The three ascertainments 
following were :—November and D-cember, 1896, £5 17s. 1°76d,; 
January and Febrvary, 1897, £6 1s, 0*89d.; and March and April, 
£6 2:.1'64d, In May and Jano of this year the average selli 
price advanced to £6 33, 2°19d. ton, and the rate of wages for 
puddling became 7s, 9d., and millmen’s wages in rtion—an 
advance of 2} per cent. It was from th = that on the 
August ascertainment a drop to represent 7s, 6d. again took place, 

On ’Change in Birmingham to-day-—-Thursday—the chief feature 
of the market was sgain the marked strength in the raw iron 
trade. Everyone is either wishing to buy or to obtain immediate 
deliveries tion ordered some time back. The cause seems to be 
that consumers have suddenly found themselves short of stocks, 
and must have iron to go on with. Asa result they are pressing 
agents very considerably, and this after sellers reported that it was 
utterly impossible to fill all their needs. Blast furnace owners 
are unable to get the iron away from the furnaces as rapidly as 


is required, and there is a ical scarcity of pigs. 
Prices of Fig iron are rising week by week, and Northampton 
forge pigs deli 


vered here have now got up to 42s. 6d. and 43s., and 
in some cares 43s, 64., and Derbyshire forge to 44s. and 44s, 6d, 
and 453., according to b 


rand ; while Lincoln forge pigs are quoted 
46s, 7d. at stations. Derbyshire foundry pigs are quoted 43s, 6d, 
at stations. These prices are an advance on the rates prevailing at 
the end of tember of Is. 6d. to 23. per ton on the minimum 
quotatations ; but the top rates do not show anything like that 

ressing d exists ; bu for local acon e 

demand e: ; but even for local makes q is 
er stronger, and makers cavnot send away the metal fast 
enough. A comparison of prices of local pigs with the rates of 
two months ago exhibits an advance in part-mine — of 
23, 6d. per ton, and on cinder pigs of 23, per ton. Part-mines, 
which at the end of September were selling at 45s. to 47s. 6d. 
per ton, are now quoted 47s. 6d. to 503. Cinder pigs have 
advanced from 38s. to 40s, All-mine pigs have not seen much 
change, and these are now quoted 64s, 6d. to 67s. 6d. for best hot- 
= sorts, 553. to 57s, 6d. for ordinary hot-air, and 90s, for cold- 

last iron. 

One of the best points about the present revival in pigs is that it 
does not come from the sheet iron makers, but from the makers 
of bars, hoops, strips, plates for eter building, and other 
engineering , &c. These buyers are always the greatest 
consumers 0: , and their orders are always much more im- 
portant than those for the sheet iron makers, The consumption 
of iron for mill by the bar and allied firms is double that of 
the sheet makers ; hence the greater extent of their buying when 
a trade improvement sets in. Noticing that current revived 


demand comes from the merchant iron produ pig iron sales- 
men are ex a continuation of the present buying. Hematites 
are quoted this week 55s. u for ordinary Welsh makes 


delivered here, and 58s. 6d. for ordinary West Coast brands. Best 
forge hematite from native ores, the product of the Cumberland 
furnaces, are quoted 60s. to 61s. delivered here, and foundries 61s, 
—_ 62s., and oo 6d. a mixed slightly a cer 
© su) ema are increasing, was 
announ on ” ‘ie—Paneniiny ~albannnen the local 
representatives of the Lowther Hematite Iron and Steel Company, 
Limited, Workington, that this firm, who have been blowing two 
furnaces since September, are rapidly preparing a third furnace, 
Like thosealready blowing, it will be run only on Cumberland ores. 
There is not much change in the finished iron trade, Marked 


£6 10s.; and common bars, £5 15s. to £6 2s. 6d. The latter, how- 
ever, can be bought from firms outside the Unmarked Bar 
Association at as low as £5 12s, 61. Black sheet makers are still 
suffering from lack of orders and lowness of . Doubles are 
at date £6 5s. to £6 7s. 6d., with singles at £6, and lattens at £7 
to £7 7s. 64, The Wolverhampton corrugated sheet makers, who 
have been well employed for the last two or three months, are still 
able to keep their works in ey operation owing to recent Cape 
and Australian orders, In the Walisall district also the general 
galvanising works are better — than they usually are at 
this time of year. Galvanised sheet orders, however, are being 
done at very lean prices, £9 10s. to £9 153, being the quotations 
for doubles f.0.b. Liverpool. Taube strip realises £5 15s.; hoop 
iron, £6 53, to £6 7s. 6d.; angles, £6; boiler plate, £8 to £9; 
nail rods, £6 103, to £6 153.; and me sheets, £9 10s. to £10. 

A has been made by Mr. T. Vaughan Hughes, of 
Birmingham, that in consequence of the increasing competition of 
steel from other districts, and the certain ultimate extinction of 
puddled iron, ironmasters in Staffordshire should combine and 
erect co-operative steelworks in various localities in Staffordshire. 
‘“‘ Equip these with known labour-sa’ device,” says Mr. 
Hughes, ‘‘and deal with charges of stock w will e@ our 
American and foreign competitors look small, and at the same 
time ensure reduction in cost of production.” He suggests that, 
according to the exact requirements of the surrounding consu 
works, basic Bessemer plants might be erected in some parts 0 
the district, and open-hearth in others. 

A scheme has been set on foot in the Birmingham district for the 
formation of a company with the object of supplying erro | for 
power purposes to certain of the industrial centres of South Stafford- 
pe 9 ane eee it is thought, those lying between Birmingham 
and Wolverhampton on the one hand, and Dudley and Walsall on 
the other. Generating stations would be erected at suitable centres, 
and power supplied for the driving of the smaller works engines, 
and for the operation of overhead cranes, boiler-riv ines, 
and other light machinery. The initial station would probably 


is | have boiler and engine power to the extent of 6000 or 10,000-horse 


power, and would work a radius of about six miles. The promoters 
are being — Mr. G. L, Addenbrooke, of Wolverhampton 
and London, and his calculations have bten submitted to Mr. J. W. 
Swann, President of the Institute Electrical Engineers. A company, 
under the title of the Midland Electric tion for Power 
Distribution, Limited, with an initial capital of £200,000, has 
besn red under the scheme, ‘The area scheduled in the 
applica for provisional order includes several towns, come of 


' which have already electric lighting installations, 
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commoner sorts are still obtainable at 7s. 6d. to 7s. 9d., the better | the men have demanded 2d. per ton additional for working with 
NOTES FROM LANCASHIRE, qualities are sondiiy fetching 8s, to 8s, 6d, delivered Mersey ports. | them. The management have offered 1d. per ton in end-on Posen 
(From our own Oorrespondents.) Barrow,—There is a rather quieter tone in the hematite pig iron | and.4d. per ton in the machine-cut coal. These terms have been 
Manchester.—The position hout the engineering trade of | trade this week. Very little new business has been done, but the | refused, and several hundred men are thereby <ffected. At 
this district continues one of waiting the development of events, | position generally is such that, with makers being fairly well | another colliery a long-standing dispute has been settled by the” 
employed and prospects of the future of trade decidedly good, | adoption of price lists for work in the Parkgate seam. It is 


ere is a general holding back until some more definite indi- 

a ® of weenie likely to be the outcome of the present labour 
situation, The general impression is, however, that the engineer- 
ing dispute will in one way or another come to an end before very 
long, and there would not seem to be very much probability of 
the wages question in the cotton trade resulting in a general 
closing of the mills, the chief concern just now being as to the 
ossibility of more serious complications arising out of the present 
agitation amongst the railway employés, The year is approaching 
a close under conditions that are anything but conducive to con- 
fidence with regard to trade and ind operations, and as the 
present month, under ordinary circumstances, is erg ¢ one of the 
quietest seasons of the year, it is not surprising that this, coupled 
with the disturbed labour position, tends to produce a general 
feeling of uncertainty, which has a depressing effect upon business. 

So far as raw material is concerned there is still only a slow 
business doing on the iron market here, —— few inquiries of 
importance were reported at the Manchester Change meeting on 
Tuesday, and at makers’ quoted rates transactions were limited, 
the market being unsettled, not ay by the uncertainty of the 
jmmediate outlook with regard to the engineering trade dispute, 
put also by the underselling of merchants, who in some instances 
were offering at very considerably below current market rates, 
Pig iron continues in but slow demand, and although it is excep- 
tional where there is any material giving way in makers’ quotations, 
prices in the open market are tregalar. For Lancashire brands 
makers remain very firm at about 45s, 6d. for forge, to 48s, 6d. for 
foundry, less 24 delivered Manchester, and are fairly well sold. 
Lincolnshire ers are also still =. for forge, to 45s. 6d. 
for foundry, net cash, delivered anchester, but orders 
could be placed through merchants at 6d. under these figures, 
Derbyshire foundry iron continues scarce, and 47s, 6d. net, 
delivered Manchester, is about the minimum quoted price. For 
Middlesbrough iron, makers are still quoting about Fos, ld, to 
50s, 4d. net cash, delivered by rail Manchester, but open brands 
have been offered in this market for forward delivery at about 
49s. For Scotch iron prices are also irregular, makers’ quotations 
being 48s. 6d. for Eglinton, and 47s, 6d. for Glengarnock, delivered 
at the ports, but some merchants are quoting Eglinton about 
47s. 9d., and Glengarnock 47s, to 47s. 3d., net prompt cash, with 
prices at Manchester docks about 2s, to 2s, 3d, above these fi 
American pig iron remains at about 46s. 6d. net cash, for colinies 
brands, delivered at the Manchester docks, 

In finished iron the recent low prices have apparently brought 
forward a considerable weight of b= and many of the forges 
are now well sold into next year, with the result that ers are 
holding out for some advance upon the low rates at which they 
have been selling, prices for bars having d the last couple of 
weeks stiffened up quite 23. 6d. to 5s. per ton. cashire qualities 
might still in some cases be bought at £5 12s, 6d., but £5 15s. is 
the more general quotation for delivery Manchester, whilst £5 15s. 
to £5 17s. 6d. is got for delivery Liverpool. For North 
Staffordshire bars coming into this district the lowest sellers are 
not now quoting under ae delivered Manchester. Sheets 
average about £6 15s. to £6 17s. 6d., and hoops £6 10s. for random 
to £6 15s. for 1 cut lengths, delivered Manchester district, 


and 2s, 6d. less for shipment. 
tone is reported, although 
in Raw material is hardly 


In the steel trade a generally 
there is rather a wide 

maintaining recent full rates, but in some descriptions of manufac- 
tured material there is a considerable business doing and advanced 
Page are being got. Hematites are steady at about late rates, 

. 6d., less 2}, being uoted for foundry qualities de- 
livered here, Local-made billets remain at about £4 6s. 6d. net 
cash. Bars are still obtainable as low as £6, with other brands 
quoted £6 5s. to £6 7s. 6d.; steel girders also range from about £6 
up to £6 7s. 6d.; common steel plates are firm at about £5 17s. 6d. 
to £5 19s., and boiler plates £6 2s. 6d. to £6 5s., delivered here. 

There is still no really definite change to notice with regard 
to the position throughout the trades of this district. 
works generally re in much the same position as reported 
last week, and the very slow progress which has so far been made 
at the London conference is looked upon by representatives of the 
federated engin trades ig mt tem as a not very hopeful sign 
of any amicable settlement of the present dispute being come to. 
Amongst many of the engin trade representatives the 
impression is very prevalent that when the workmen’s delegates 
find the employers firm in maintaining the position they have taken 
up, they will declare that, on their own ee merge | they are not 

repared to accept the terms of settlement that will undoubtedly 
insisted upon by the Federation ; and they will stipulate that 
the acceptance or rejection of these terms shal! be subject to a vote 
of the members of the respective trade unions, In the event of the 
conference resulting in such an ment as this, the lock-out 
would of necessity be continued until the vote of the members 
had been taken ; and, as I have previously pointed out, the pro- 
bability of any general resumption of work until after the tarn of 
the year is now extremely remote, That the trade unions can 
much longer continue the struggle is, however, more than doubt- 
ful, and I hear of some very extraordinary expedients being 
resorted to for providing the requisite strike pay, whilst in the 
the conference to bring about a settlement it is 
almost certain that in one or two important Lancashire centres 
there will be a large breaking away from the union, and the com- 
lete exhaustion of the trade union’s financial resources will 
er compel an abandonment of thestrike. In addition to this, 
should the conference break up without a settlement, there will be 
at once a considerable extension of the lock-out ; a number of 
firms in this district have already posted notices which are held 
in suspense the conference p: , and these will be 
further added to if the issues between the federated employers 
and trade union organisations have to be fought out to the end. 

At the o sessional m: of the Manchester Association 
of Civil Engineering students on as last, Mr. C. S, Allott, 
M. Inst. C.E., in the chair, Mr. W. B, Worthi , B.Se., 
M., Inst, C.E., gave his presidential address to the students, The 
chairman called the attention of the meeting to the fact that the 
Association had gained a “~ distinction in ing the first 
James Forrest medal—Mr. A. H. Jameson, B.Sc., Stud. Inst. C.E. 
—and three Millar prizes—Messrs. A. H. Jameson, C, H. Godfrey, 
and R. H. Garvie, B.Sc.—last session, 

Although a fairly steady business is generally reported in the 
coal trade, the demand continues only slow for the time of the year, 
and barely sufficient to — mee | full time. The better 
qualities suitable for house-fire purposes upon the market, 
and not ye there no filling up out of stocks, but the present 
output is difficult to m and here and there small quantities are 

put down on the pit banks. Prices are without quotable 
change, but they are not being maintained in all cases at the full 
list rates, and surplus lots are here and there being pushed upon 
the market for clearance at low figures, With regard to other de- 
scriptions of fuel for{iron making, steam, and general manufactur- 
ing purposes, the position remains practically unchanged. Common 
round coals still move off very indifferently, the continued 
requirements for engineering and ironworks p 
and the limited demand for common house-fire consumption, We 
ing plentiful supplies on the market, and for anything like quanti- 
ties for prompt clearance there are sellers at lower figures ; pit 
rices for qualities of steam and forge coal average about 
with some of the better sorts f about 7s, per ton, 
Fe em of engine fuel are also ample for present requirements, 
are fairly steady at late rates, common sorts averaging 
86, 3d, to 8s, 6d.; medium, 38, 9d, to 4s, 3d.; and better qualities, 
4s, 6d. to 4s, 9d. at the pit. 
Business is fairly active for shipment, and although some of the 





marked firmness is shown all round, Makers still quote, nominally, 


expected that operations will now be regularly resumed at that 


48s, 6d. to 50s, 6d. net, f.0.b., for parcels of mixed Bessemer | pit. 


numbers, according to brands and time of delivery; while warrant 
iron, which touched 47s, 104. during the week, is up again at 483, 
net cash sellers, 4d. less buyers. Forty-one furnaces are in blast, 
as compared with thirty-five in the ae ae of last 
sag Daring the week stocks of warrant iron have increased 

y 2143 tons, making stocks at present 186,287 tons, or 109,659 
tons less than at the beginning of the year. 

A good market is maintained for native iron ore, and the out- 
put is we increased as far as is possible with the present pits at 
work, A discovery of iron ore is reported on the Broughton Tower 
estate, near Barrow, where the Barrow Steel Company have been 
at work exploring, but whether the metal exists in snfficient 
abundance to enable it to be profitably worked, remains to be seen. 
Native ores of good quality are still — at 10s. 6d. to 11s, per 
= net at mines, In Spanish ore a fairly active business is being 

one, 

There is not much life, so far as new orders are concerned, in the 
local steel trade. This is ly the case in regard to heavy 
steel rails, which are the main product of the district. Makers, are, 
however, very fully sold forward, and there are known to be some 
very good orders in the market, which will probably be placed long 
before makers have cleared their books of existing orders. Prices 
remain pong | at £4 7s, 6d. to £4 10s. Shipbuilding descriptions 
of steel are in fuller request, and the demand has improved not 
only locally, but generally. All the mills at the several steel works 
in the district are busily employed, and likely to remain so for 
"Tipton ons nok taking msidi th work, owing t 

pbuilders are not making much" progress with work, o co) 
the engineers’ strike on the one hand and the short days ‘and bed 
weather on the other, and new orders are at present not being 
negotiated for, nor are many in the market. Marine engineering 
shops are crowded with work, but little is being done. 

Coal is depressed, and coke is in full demand at very steady 


rates, 
Shipping is much busier. The exports of Pig. iron last week were 
13,695 tons, and of steel 15,817, as compared with 5628 tons of pig 
iron and 10,715 tons of steel in the ary pans 5 week of last year, 
showing an increase of 8067 tons of pig iron and 5102 tons of steel. 
The te shipments for the year are 404,882 tons of pig 
iron an 430,366 tons of steel, as oe with 299,555 tons 

ig iron and 451,539 tons of steel in the corresponding period of 
fast year, showing an increase of 105,327 tons of pig iron and 
as males coeehine dh from th tions of th 

ere is great ex cy shown from the opera’ e 

conference in London, and the opinion of this district, so far as the 
men are concerned, is that their representatives must make the best 
terms they can now they have a chance, as failure to come to an 
arrangement now will wreck the Society, as it cannot stand a further 
term, even with the great help it is receiving from outside sources. 
It is clear from a Barrow point of view the decision already come 
to by the conference on the question of machines will result in great 
changes after the men return to work. Labourers during the 
interval occupied by the dispute have been working machines, and 
have given great satisfaction in the work they have done, They 
have themselves received a substantial increase on their he si 
labourers, and are quite content to go on working the ines, 
and the masters will keep them employed at this work when the 
dispute is over, thus dcaning idle the men who worked the 
machines up to the lock-out. They belong for the most part to 
the Machine Minders’ pee and as it is evident similar P esse 
ings have been going on at all works, it is quiteon the cards that most 
of these men will be without occupation in a short time. It is 
more and more evident that when the dispute is ended there will 
be any amount of work for the engineers, as the workshops are 
crowded with all sorts of castings for various engineering jobs that 
are inhand. Overtime will be necessary for some time to make 
up for the delays that have occurred, 80 that two shifts of men 
will be required in almost every shop. The distress among the 
local labourers is very acute, and even the ag ey themselv 
who are in receipt of 15s. a week strike pay, have a pinched 
weary look about them. The probability of the conference bein 
able to close its labours this week has been freely discuseed, an 
masters and men, tradesmen and ordinary citizens directly and 
indirectly interested in the question, are all hoping for an early 
settlement of affairs. It is ar ey Somme that when once the 
dispute is satisfactorily arrow will enter on a new 
phase of its existence, with prospects of better and more steady 
trade than have been afforded for many years past, 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

RATHER cooler weather during the last week has been followed 
by a sharper demand in the house coal trade. Another feature 
which contributes towards more cheerful conditions at the pits is 
the pr of an end to the trouble in the engineering trade. 
This feeling prevails very generally, both in the colliery and in the 
manuf districts, The pits have been working on an 
average about five da r week, and stocks are by no means 
excessive. Itis remarkable, however, that atthe end of November 
there should be any stocks at all, and there could be no greater 
of the abnormal mildness which has prevailed up to about the last 
month of the year, The overcrowding in several of the pits is still 
a subject of unceasing complaint on the part of the men, bat 
there is no prospect of anything being done to remedy it. 
fact, it is difficult to see how affairs can be otherwise after the 
continuous drifting in years past of farm servants and others into 
the colliery districts, The id business done in house coal 
during October and the first weeks of November was so 
marked as to encourage the hope of lower rates being obtained by 
buyers, That hope has been disappointed, and there is not the least 
likelihood of house coal falling now. Best Silkstones range from 9a. 
to 10s. per ton, ordinary from 7s. 6d. per ton. Barnsley house 8s. 
to 9s. per ton, seconds from 7s. per ton, common coal from 6s. 6d. 
per ton, In steam coal the engineers’ strike was not felt very 
much, so long as the shipping season was in full swing ; but now 
that that is practically over, stocks are perceptibly accumulating 
in several quarters. A fair tonnage of steam coal is still being 
sent to Hull and Grimsby ; and the business done with Goole, by 
the district pits, is quite up to the average of the season. way 
companies have taken considerably in excess of the quantities con- 
tracted for; and should peace be speedily concluded in the great 
trade difficulty, business will at once become gratifyingly brisk. 
Barnsley hards are at 7s. to 7s. 6d. per ton, seconds from 6s, 3d. 
per ton. The late gloomier days have caused a heavier consump- 
tion in gas, and coal suitable for carbonising has been in 
exce y brisk demand at 8s. to 8s, 6d. perton. In manu- 
factu fuel there is a steady trade, although the diminished 
activity in coke causes larger supplies of small coal to burden the 
market, Good nuts are at 6s, to 7s. per ton, screened slack from 
4s, per ton, pit slack from 23, to 3s, ton. In coke, which, as 
we have said, has weakened considerably, ordinary qualities 
remain at 9s, to 9s. 6d. per ton, washed coke making 11s. to 11s. 6d. 

rton. In some instances it is said that rates are rather easier ; 

t it is — that makers decline to accept business for 
forward deliveries at the present quotations, 

There are still a good many ites in the Yorkshire coalfield. 
At one colliery the miners are against the introduction of 
safety lamps at that pit. Candles have hitherto been used, and on 
the management, in the interests of safety, introducing the lamps, 





There is no change to report in the iron trade, Prices of 
hematites still remain at 60s, to 67s. per ton, according to brand 
— East Coast or West 3; common forge, 41s, per ton; all 
delivered in Sheffield. 

The steel trade is generally well employed. The feature at 
present is the heavy foreign demand for crucible steel. This, it is 
expected, will soon come to an end after the engineers get to work 
ia our home establishments, the reason of the + call from the 
Continent being the large amount of work us’ dcne in England 
which is now going abroad, Several houses in the steel e are 
anticipating a very active business for a considerable time, with 
which view they are making important extensions, and perfecting 
their plant and machinery, 

In the tool trades, as well as in steel, many of the travellers who 
have returned from the Continent state that they found business 
everywhere brisk—so yo indeed, that they did not cover their 
usual ground, havi ed in several quarters as much work 
as their firms could do. The only exception has been as regards 
the Spanish market, where the German is making himself severely 
felt. In files, the continental trade is almost entirely in the 
machine-made goods, and all the firms who forge, , and cut 
by machinery, are full of work. The demand from South America 
and South Africa is not quite what it was anticipated it would be, 
although several firms report that they have nothing to complain 
of. ere is very little doing with the United States, and with 
the exception of engineers’ and other tools, the revival in Australia 
seems to have slackened down. 

Messrs. Mappin and Webb, Royal Cutlery Works, Norfolk-street, 
Sheffield, have received intimation from the Persian Legation in 
London that they are appointed goldsmiths and silversmiths to his 
Imperial Majesty and the Court of Persia. The Persian Minister 

also i Messrs. Mappin and Webb to produce for the 
Shah ‘an imperial sword, designs of which have been approved. 
The blade has a double edge of the finest steel, inlaid with gold 
The weapon has a broad flute down the centre, and is of a scimitar 
shape, a in a fine point, The scabbard is of royal scarlet 
Persian leather, with mountings in gold filagree, whilst the hilt is 
of ivory, inlaid with gold arabesques and inscriptions of Persian 
text. The Order of the Lion and Sun is of inlaid gold upon the 
surmounting boss, whilst the shaped centre of the hilt, forming 
the hand-hoid, is a plait of eight strands of gold wire, the surface 
of which affords a close grip of the weapon. The crossbar and 
head of the hilt are studded with diamonds, rubies, and other 
precious stones, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

In spite of several adverse conditions, makers of pig iron have a 
good share of orders booked, and deliveries are excellent for the 
time of the year, so that even now the production, it is believed, 
is not exceeding the consumption, and stocks are not accumulati 
as is usual at this time of the year. The price of No. 3 Cleve! 
G.M.B. pig iron for prompt f.o.b. delivery has this week been 
about 41s. per ton, both makers and hants asking this, and 
they would accept this for delivery over the winter months, Odd 
orders might be placed at 40s. 9d. with second-hands. No, | is at 
43s., No. 4 foundry at 40s. 9d.—or only 3d. below No, 3, as there 
is scarcely any to be had. Grey forge is at 39s, 6d., and mottled 
and white at 393. 3d. The stock of Cleveland pig iron is now 
nearly all of forge quality. The stock of Cleveland 1 Ag in 
Connal’s public warrant stores at November 30th was 75,231 tons, 
en - ‘ eae 

regards hematite pig iron the demand is quiet, but the prices 
are well maintained, because producers cannot afford to t less 
with Rubio ore advancing in value ; indeed, it is a question whether 
they can produce the iron for the price they are getting, if they 
have to pay the 15s. 6d. now quoted for average Rubio, The ore 
alone would cost 31s. per ton of hematite made, the limestone 4s., 
the coke 12s., and labour 23. 6d., and this leaves nothing for 
depreciation, interest on capital, and various small charges. 
Makers in this district complain greatly of the quality of the Rubio 
ore now supplied to them; very little of it reaches 50 per cent. 
metallic iron. Even if the ore merchants could get 15s. 6d. per 
ton for it delivered on this side, they would not be —_ for 
they have-to pay the Spanish mine-owner 9s. per ton at Bilbao, 
and the freight is 6s. 6d. Besides this they have to guarantee the ore 
here, but cannot get the Spanish seller to guarantee it to them, and 
much very poor stuff is being sent now by which the merchant is 
a loser. e stock of hematite pig iron in Connal’s stores at 
— 30th was 51,582 tons, a decrease of 2198 tons for the 
mon 

The pig iron shipments from the Cleveland district during 
November were very fair, for, though they did not reach those of 
November last year, they were much above the return for any 
November prior to that, as they reached 106,522 tons, and the best 
November prior to 1 showed no more than 91,000 tons. In 
November, 1396, an export of 124,400 tons was reported, but the 
decrease was not due to any falling off in the deliveries to foreign 
countries, these being at a rate very seldom exceeded ; they were 
heavier than in any month in this year since May, and have only 
twice been ing the year. The decline is accounted for 





surpassed during 
proof | by the smaller shipments of Cleveland iron to Scotland, only 34,181 


tons being taken, against 50,315 tons in November, 1896, But the 
Cleveland ironmasters could not expect to have it both —_ they 
could not ask prices relatively higher than Scotch and still retain 


In | their trade with Scotch founders. The latter found that native 


iron was cheaper than Cleveland iron, and so more of the former 
and less of the latter was taken, that telling on the deliveries to 
Grangemouth last month. Now, however, that the difference 
between the prices of Scotch and of Cleveland pigs has 
widened to 4s, 3. per ton, which covers the cost of conveyance cf 
the latter to the Glasgow founders, the deliveries to them of 
Cleveland iron are expected to improve. Less Cleveland iron was 
sent to Germany, Belgium, and France than in November, 1896} 
but the balance was made up by larger deliveries to Norway, 
Sweden, Italy, and Russia. The following is the summary of the 
shipments of ie. iron last month from the Cleveland district, as 
wi 


compared © previous month and corresponding months of 
last year and 1895 :— 

Coastwise. Total. 
Tons. Tons. Tons. 
November, 1897 - 40,488 66,089 .. 106,522 
October, 1897 .. - 46,242 68,361 .. 109,608 
November, 1896 -- 61,983 .. 62,467 .. 124,400 
November, 1895 a 58,855 .. 85,484 88,789 


For - eleven months the shipments have ery pears 
tons—the largest quantity on record—against 1, tons 
1896 ; 985,481 tons in 1895; 912,123 tons in 1893 ; and 746,656 tons 
in 1890, Both coastwise and foreign deliveries alike were the best 
ever recorded, the former reaching 510,523 tons, and the latter 
658,496 tons. Scotland had 383, tons, and Germany 363,290 
tons, the latter being the heaviest ever reported. 

The statistics furnished to the Northern Board of Conciliation 
and Arbitration, for September-October, show very little e in 
either quantities or prices from the July-A’ return ; and the 
wages of the men at the mills and forges in the North of England 
will, for this month and January, remain the same as have been 

revailing, not only during the last two months, but for a year past. 

e return is very ep ey | to the men, for if the reaiised 
price of all kinds had bsen a fraction of a penny higher -they 
would have been entitled to an advance of 24 per cent. The 
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realised price was £5 23, 5:15d., showing an advance of 1 ‘71d. on fourth time for ‘‘no change” to be recorded, leaving wages at | the output of pig iron in Silesia for October of present year 


the previous return. Rails declined 2: 9d., plates 8°37d., and 

les 23, 2:78d.; but bars—which form 47 per cent. of the 
deliveries—improved ls. 715d. The realised price of all kinds 
this year has shown an increase of 33. 8d. per ton. The deliveries 
were 339 tons better than in July-August, amounting to 24.527 
tons ; but in the corresponding two months of last year 29, 
tons, or 20 per cent. more, were delivered. The fullowing is the 
cffisial summary of deliveries and prices :— 


11} per cent. above the standard, 

$30,000 tons, and it as reported on "Change that. this large total 
, and it was re on” 

would ave oon exceeded had sufficient tonnage come in. Not- 

withstanding this sign of improvement, the outlook is bad. A clear 

view of the situation was given this week by ‘‘ Mabon,” at the 

meeting of the Cambrian Miners’ Association held in Pontypridd. 

The Abernant strike shows signs «f coming to an end, men, 
working in one of the smaller collieries in connection, voting 
unanimously to resume work. 

In connection with the engineers’ strike, the levy of 6d. from 
the colliers of the Cambrian Miners’ Association produced 
£179 4s, 6d., and as some of the collieries had remitted to the 
treasurer of the Association, a cheque of £200 has been sent to 
London. Incidentally I learn that a small amount has also been 
forwarded from the branch of the mated Enagineers, 








Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 

Tons cwt. qr. Ib. 8s d. 
Rails .. oe ee SE | 250 .. 414 7-79 
Plates 9,992 4 2 20 .. 4073 .. .. 417 6°69 
Dae 2. on ee. 8 BT 4708 .. « 5 7 550 
Angles .. 2876 0 1 6.. 969 .. 5 0 6°36 
24,527 2 O 16 100°00 £5 2 5°15 


Finished iron and steel manufacturers are able to keep their 
mills in regular operation, and their prospects for next year are 
regarded as encouraging. It is reported that the West Stockton 
Ironworks, at Stockton, which have been idle for several years, 
are to be dismantled. They are among the oldest of the iron-plate 

ing establishments, and with their disappearance there will 
remain in the North of England only a single establishment ex- 
clusively devoted to the manufacture of iron plates. The other 
plate makers hava turned their attention to steel plate - 
and turn out very few iron plates. Iron ship plates are sold at 
£5 5s. per ton at works. The steel plate makers’ combination 
adheres firmly to £5 103. for ship plates, and this has checked 
baying. Iron sbip angles are at £5 2s, 6d., and steel ship angles 
at 75 $s,, both less 24 per cent. f.o.t. Bi manufacturers quote 
£5 5s., less 23 per cent. f.o.t. for common iron bars, but less will 
be taken by some firms. Heavy steel rails are at £4 10s. net at 
works, Ina steel railway sleepers and cast iron chairs, 
slack, bat there is a good demand for water and gas pipes. 

The finished ironworkers, not only in this district, but throughout 
= — , have resolved to the services rendered to 

em . 
North of England Conciliation and Arbitration Board since its 
foundation in 1869, and of which he has been operative 
for twenty-one years. He has been also officially connected 
the Amalgamated Association of Ironworkers for many years. It 
is hoped to raise the sum of £1000. The leading in the 
North of Eagland have to subscribe to the testimonial fund 
an amount equal to the total sum subscribed by their workmen, and 
many others now or formerly connected with the finished iron 
trade, both at home and abroad, have promised their support, 

The coal trade is generally satisfactory, and contracts for next 
year are being placed at better figures than those which have ruled 
during the present year ; in some cases the advance bas been full 
ls. per ton. The most improvement is seen in coals, wh 
are now realising in some cases 83. 6d. per ton f.o.b., where not 
long ago 73. was not refused. There is great pressure for the 
delivery of gas coals, as this is the season of t consumption, 
and furthermore, consumers want a stock in to tide them over the 
holidays. Best Northumberland steam coals are obtainable at 83. 
per ton f.o.b., and small at 3s. 3d. Tenders have this week been 
sent in for locomotive coal for next year’s delivery to the North- 
Eastern Railway, and it is stated that the quotations are generally 
1s, per ton above the prices that are being paid for the coal now 
being supplied. Coke is stronger, 133, 6d. per ton, delivered at 
Middlesbrough furnaces, being about the present price, thus 
showing an advance of 3d. per ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

BUsINEss eet or in _ — peo A end 
sumers are pi ing with caution, sparingly, and m ts 
have operated only tothe extent that has been -+ ttt necessary 
by the state of their accounts. The influence of the lock-out has 
been felt to a greater extent than ever ;so much so, that makers 
of raw material are reported in some cases to be working for 
stock, while the manufacturers are scarce of orders. A good 
many years have passed since there have been so few inquiries for 
spring delivery as at the present time. 

Business has been done in Scotch warrants from gay to 
45s., and up to 45s. 34d. cash, and from 45s. 34d. to 6d. 
one month. For Cleveland iron there has been very little demand, 
a few transactions having taken place at 40:. 94d. for delivery in 
four days, 403. 8d. to 40s. 7d. cash, and 41s. one month. Hematite 
iron is quiet at the moment, and warrants meet with only a = 
inquiry. Cumberland hematite has been done at 48% to 47s. 10d. 
cash, and 48s, 24d. to 48s. 1d. one month. No business of any 
moment has taken place in Middlesbrough hematite. 

The demand for Scotch hematite is moderate, and the price 
quoted by merchants is 52s., delivered in trucks at the works, 

The imports of Cleveland iron into Scotland have been decreas- 
ing. In the past week they amounted to 6673 tons, which was 
7777 tons less than in the same week of 1896. There is nowa 
—— in these imports since the beginning of the year of 

ns. 

An additional farnace has been placed on the manufacture of 
hematite iron at the Calder Ironworks. The total number of 
farnaces now in operation in Scotland is 76, com with 77 at 
this time last year, and of these 35 are producing hematite, 35 
ordinary, and 6 basic iron. 

The prices of makers’ pig iron are as follows:—Govan and 
Monkland, Nos, 1, f.o.b. at Glasgow, 463.; Nos. 3, 45s. 6d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 3d.; Nos. 3, 45s. 9d.; Clyde, 
No. 1, 50s. 64.; No. 3, 47s.; Gartsherrie, Summerlee, and Calder, 
Nos. 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 523.; No. 3, 48s.; 
Glengarnock, at Ardrossan, No. 1, 503; No. 3, 46s. 6d.; Eglinton, 
at Ardrossan or Troon, No, 1, 47s. 6d.; No. 3, 46s.; Dalmellington, 
at Ayr, No. 1, 47s. 6d.; No, 3, 45s, 6d.; Shotts, at Leith, No. 1, 
— Fag & No. 3, 493; Carron, at Grangemouth, No. 1, bls. 6d.; 

o. 3, 48s. 

The pig iron shipments from Scottish ports in the week 
amounted to 4960 tons, compared with 4799 in the nt gad of 
last year. There was despatched to Italy 755 tons, Germany 705, 
Holland 524, Australia 315, Canada 15, ith America 86, In 
65, France 25, Belgium 65, S 11, other countries 480, the 
coastwise shipments being 1914, against 2428 tons in the same 
week of last year. 

Conflicting statements are made with regard to the coal trade. 
In the Glasgow district prices generally are down about 3d. per 
ton from the rates that prevailed a week or two ago. In the case 
of splint coal, however, an increase of 3d. has been t this 
week, owing to the extra demand to.get full supplies laid in before 
the holidays. The week’s coal shipments from the various ports 
aggregated 165,921 tons, compared with 180,300 in the ge 
week, and 168,706 in the corresponding week of last year. Bot! 
Clyde and Fifeshire ports have fallen off considerably, but the 

jpments on the Firth of Forth show a considerable increase. 
Honse coals are in rather better demand, owing to colder weather. 
Main coal is quoted, f.0.b. at Glasgow, 7s.; splint, 7s, 6d. to 
7s, 9d.; ell, 7s, 6d.; steam, 8s, 3d, per ton, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

On Taesday a meeting of the Sliding Scale Committee was held 
in Cardiff, to receive the report of the auditors, and in accordance 
with that it was announced that there would be no c! 
in the colliers’ wages for the next two months. This makes the 


business is | Special 


Edward Trow, who has been connected with the ra 


The total was only £15 17s., and one item was “ From boy, 6s.” 


Wales appears bent upon having its fingers in the railway strike 
- — were mass meetings in Cardiff and Newport during 
e week, 


There are gloomy forebodings for the closing weeks of the 
month in Wales in connection with the coal trade and railway 
embarrassments which may still further cripple it. The gales 
this week have not improved conditions, and it was expected on 
’Change, Cardiff, that a large number of steamers and sailing 
vessels—inward bound—had sought shelter in the Bristol Channel, 
and that coal shippers were again seriously hampered for tonnage. 
The steam coal market for prompt trading continues quiet, and 
Monmouthshire coals are not in request, drys are more active, and 
house coals steadily improving. 

Latest prices, Cardiff, are as;follows :—Best steam coal, 10s. 6d. 
to 10s. 9d.; seconds, 93, 3d. to 93. 9d.; drys, 93. 31, to 9s. 9d.; 
best Monmouthshire, 9s. to 93, 3d.; seconds, 8s. 74d. to 8s, 9d.; 
steam small, 63. to 63, 3d.; best ordinary, 5s. to 53. 34.; 
seconds, 4s. 6d.; drys, 4s. to 4s. 3d. House coals:—Best, 10s. 64. 
to 103, $d ; seconds, 9s. 9d. to 10s. No. 3 Rhondda, 103. 64. to 
10s. 9d.; brash, 93, 3d. to 9s. 6d.; small, 7s. 6d. to 83, No. 
Rhondda, 8s. 3d. to 8s, 6d.; through, 63. 91. to 7s,; small, 4s. 9d. 


At Swansea there was a fair degree of briskness in the coal trade, 
and large shipments to France, Germany, Sweden, and Italy. I 
note that Ireland is improving as a customer for anthracite. The 
coal exports from Swansea last week exceeded 42,000 tons. 
Latest quotations are :—Anthracite, 11s. to 11s. 6d.; seconds, 10s. 
to 10s. 6d.; ordinary, 93. to 9s. 6d.; small rubbly culm, 4s. 3d. to 
4s, 6d.; steam coal, 93. 6d. to 103. 64.; seconds, 83. 6d. to 9s. 3d.; 
bunkers, 7s. to 7s. 9d.; small, from 5s. 6d. House coals: No. 3 
Rhondda, 10s. 6d. to 1ls.; through, 8s. 6d. to 93. 6d.; small, 7s. 94. 
to 93. 6d.; No. 2 Rhondda, 83. 9d. to 93.; through, 7s. to 7s. 9d.; 
small, 5s, 3d. to 5s. 94. 

In the iron and steel trades there is a fairly amount of 
business. It was reported, in connection with pig iron on ’Change, 
Swansea, this week, that in that branch business was meagre, 
almost suspended, in fact, pending the decision of the conference 
upon the engineers’ strike, and it was added that until this was 
settled no trustworthy forecast of the market could be given. 
Wales’ may be congratulated if the long strike as seems 
probable, coming to a close, that there has been so little interfer- 
ence = a" iron and steel, for in all directions there is gratify- 

vity. 

have seen some good “parcels” of rails lately in several 
quarters, stacked, waiting shipment and en route. At Dowlais the 
small rail is coming into evidence, and is in striking contrast to the 
fine heavy rails, such as the Metropolitan and the Great Western 
tunnel sections, which are the specials of the Dowlais Company. 
The oma teg Re lA gd ged. o gibcmng Mill” is 
being utilised for kind, it would a; that a demand ie 
setting in. The present rail in work for the Great Western is 80 lb. 
to the yard. The Great Western tunnel section is, if I recollect 
aright, 1301b. to the yard. Rails, erg <> merchant iron, and 
steel bar for tin-plate works continue in full demand, though with 
no appreciable improvement in prices. 

In the Swansea Valley the output of steel at the various works 
is encouraging. At Wright and Butler’s four large smelting 
furnaces and two blast furnaces are at work. They are about 
turning out a quantity of armour plates at these works. 

The tin-plate works in the district are now with more 
ity. The whole of the mills are going at the Beaufort, the 
complement at the Dyff Morriston, and Midland, Upper 
oxhole, Cwmfelin, and six of the eight at Cwmbwria. 
cent. concession allowed by the Tinplaters’ Union 
en advan of at all the works in the Swansea Valley, 
exce} at Pont we, Morriston, and Midland. 

I am pleased in enabled to chronicle a resumption of work 
3 — —— tin-plate works. The oe be aye Raglan 

y, and Gwalia are again wor regularly. @ stoppages 
have, of course, told on the rontitbe sent from works, so that 
stocks show a at Swansea; they are down to 79,624 
boxes. At Blaina Tin-plate Works mills are now working, and the 
tin-house department is shortly to be started. 

Cc hfa is importing pig iron from Millom. 

e latest iron and steel quotations on Change, Swansea, are as 
follows a pig, 45s. 14d.; Middlesbrough, No. 3, 40s. 8d.; 
hematite, 47s, 10}d. for mixed numbers ; Middlesbrough hematite, 
483, 94d. Welsh bars, £5 to £5 12s, 6d.; sheet iron and steel, 
£6 5s. to £6 7s. 6d.; Bessemer steel bars, £4 2s. ; Siemens, £4 2s. 6d.; 
yea sections, £4 7s, 6d. to £4 10s.; light, £5 7s. 6d. to 


Tin-plates: no change in price. Makers’ quotations for Bes- 
semer cokes, 93. 744. to 93, 91.; Siemens coke finish, 9s, 9d. to 
93, 104d.; ternes, per double box, 23 by 20 c., 17s. 3d. to 21s.; best 
charcoal, 10s, 6d. to 12s.6d. Block tin is at £62 10s. to £63 1s, 3d. 
Rg a 
‘ae in uest, withou' rice ; coke ree 
demand from Ie. to 24s. oy eg Pitwood, 16s, 6d. 
Cardiff. Rates for the and Italian ports are maintained. 
Iron ores, Swansea: 14s., Tafna; Bilboa, 15s. Large consign- 
—_ coming into Newport for Blaenavon, also from Salta 
Janelly is now in a much more hopeful state, and the three 
leading works which have been idle are now again going on briskly. 
also going on at the Morfa, which I take as meaning 


fu 
Forest, 
The 15 
been 


Repairs are 
dia | business, and hopes are held out of the Barry tin-plate works, 


though indications arenotapparent. The new steel works are now 
in a most forward state, and, from an outsider’s point of view, are 
regarded as complete. I have previously mentioned one new 
feature in connection with these works. ‘These are the charging 
machines, driven by electric power, and, I hear, are the only ones in 
the kingdom. The inventor is an American. One can but recall 
the time when only the largest and best coal was used at the 
furnace ; followed by mixed coal ; succeeded by small ; afterwards 
aided by gas; and now electric power is bens the assistance, 
and, so far as Wales is concerned, is onl its . The 








NOTES FROM GERMANY. 


(From our own Oorrespondent.) 

THE tone of the iron market is, on the whole, rather better this 
week than last. In Silesia a healthy business has been done in 
the different sorts of raw and finished iron ; there seems to be a 
little more confidence in the future, several orders 
having recently been booked, and there is nore work holding out. 
The iron produced meets with pry Mig and stocks are, 

low ; those in foundry and in Bessemer have been 





decreasing of late. ‘sncortling to Lie hanceh- Wenphadion 


vanising department at Hopewood’s Works, Llanelly, are full of 
oruvite aed another mill is to be put down. — - red 
Swansea imported 4087 tons pig last week. 





amounted to about 63,382 t., against 58,482 t. in Septem 
26,889 t. in August of present year ; from January Ist 10 Ona 
8let of present year, 558,315 t, have been prcduced, against 
509,414 t. for the same period the year before, situs in output 
amounting to 10 per cent. Daliveries in iron ore have been va 
strong upon the week, foreign sorts meeting with specially 
request. Manufactured iron is in satisfactory demand, and the 
smaller articles of finished iron are likewise well inquired for 
Exports to Russia have continued pretty favourable, . 
A fair trade has been done on the Rhenish-Westphalian iron 
market, demand being, on the whole, rather more lively than in 
previous weeks. The Siegerland iron ore market remains in a fair 
position ; prices have not altered lately, M. 11 to 11°60 p,t, 
uoted for raw spathoee ore, M. 15°70 to 16°70 p.t. for roasted 
itto. Also in Luxemburg and Lorraine minette a brisk trade was 
done at firm and remunerative prices, red minette, 40 p.c. con- 
tents, fetching M. 4°50 to 4°80 p.t.; the 38 p.c. sorts realise about 
M. 2°60 to 2°80 p.t, net at mines. The Lorraine iron district js 
gradually beco! more important, owing to considerable ex. 
tensions of existing establishments. At the new blast-furnace 
works, Friedenshiitte, in Hayingen, two additional blast furnaces 
will be blown in within the course of the next months, Pig iron 
is in bees prec good call, both in the Siegerland and in 
Rheinland- Westphalia, and there are likewise fairly satisfacto; 
accounts given the employment in the manufactured 
iron branch. The steel works are kept fally engaged, numerous 
orders for heavy and light section rails having come in. Piates 
and sheets are languid ; especially the last-named article is showi 
much weakness, Present quotation is, nominally, M. 125 p.t., but 
sales are known to have been effected at M. 115 p.t. e plate 
mills, as a rule, complain of a want of fresh work ; prices, how. 
ever, are generally well maintained. Common plates in basic quote 
M. 137°50 p.t.; boiler-plates in Siemens-Martin steel and in basic, 
M. 157°50 p.t., heavy boiler plates, best sorts, M.182°50, M. 212°50, 
and M, 242°40 p.t., free Siegen, Essen, en eye Dillingen, 
There is a very brisk activity going on at the wagon ied bonis 





2 | tive shops; for 1898, several large orders in locomotives and goods 


ns are holding out. 

Sn the Austro-Hungarian iron market the demand for merchant 
iron has slightly improved upon the week, but there is but little 
importance attached to this, probably passing, improvement, 
There is only a limited business done in structural iron now, but 
the engineering department is well engaged ; in Hungary, several 

orders will soon be given out in bridge-building material for 
the new bridge in Budapesth, and there are, likewise, some hea’ 

m orders pending. Official quotations bave not altered, 
Owing to a Bill that was brought rf | the Cantral Uaion of 
Austrian Manufacturers, the sum of 10,000 fl., which had previously 
been fixed in the Austrian oe for the purpose of promoting the 
export trade, has been raised for the next year on 40,000 fl. The 
Witkowitz Ironworks is reported to have acquired a large ore mine 
in Swedish-Lapland ; the ores, which are delivered vid Stettin. 
Ratibor- Witkowitz, contain about 70 percent. iron. The Witkowitz 
works has for a ee B ane consumed pretty large quantitice— 
300,000 q. to 400,000 q.—Swedish iron ore per annum. 

the export of iron to Turkey, it is reported that in 
Monastir Austrian steel has become supplanted by Belgian make, 
Wire No, 3, soft sort, has been in very strong request, in nails— 
pointes de Paris—in shoe nails, girders for building purposes, in 
iron bars, and in springs there is likewise an animated demand 
coming in. During the third quarter there were exported to 
Trapezunt 1620 q. iron, 960 q. coming from Sweden, 595 q. from 
Belgium, 65q. from Enagland. Exports in iron manufactured 
— amounted to 733 q., 51 q. coming from Austria-Hungary, 
22 q. from England, 266 q. from Belgium, 30 q. from Germany, 
32 q. from Sweden, 12 q- from France, 220 q. from Turkey ; 93 q. 
nails have been imported from Belgium, while in the previous year 
1128 q. were imported. ° 

In France consumers, as well as dealers in iron and steel, con- 
tinue to show but little inclination to purchase ly ; and the 
opinion prevails that a change for the better is not likely to set in 
before spring. The employment of the foundries is rather less 
lively than in the previous month, whereas the construction shops 
have been reported in oe -- activity. The business in scrap 
iron is very languid. In the Loire district the blast furnace 
works and the foundries are specially busy, output being readily 
consumed, 

The iron and steel industry in Belgium, though fairly animated 
in most departments, _—— ly influenced by English and 


German competition, rices are somewhat depreesed in 


P 
has | consequence, Plates have recently been reduced 24f, to 3f. p.t. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 25th. 

Tue general commercial interests are in a healthy shape. The 
revival of business in the South has increased traffic and the 
demand for money. The grain —- last week were the 
largest in the history of the country. e Treasury deficit for the 
year is 45,000,000 dols. Tariff duties have not yet begun to show 
results, The cash balance in the Treasury is over 200,000,000 dols. 
Manufacturing activity is in ing in general. Stocks as a rule 
are low, and manufacturers are out with the best of inten- 
tions. There is a general improvement in the broad trade channels, It 
has not sonehedl 2 retail channels to any great extent. Iron and 
steel makers are i production steadily, and by the 
ope’ of the year will be producing at the 
rate of over 11,000,000 tons of iron per year, or nearly, if 
not altogether, 12,000,000. Steel billet production, according 
Carnegieites, will be pushed to maximum limits. The private 
expression of ion is that there will be some extraordinary 
requirements suddenly presented during the winter months for 
steel for ship, boat, car, engine, bridge, and pipe line require- 
ments, Conservative people recognise that conditions are shaping 
in this direction. Our pig iron producing capacity has been 
nearly reached, and pig iron stocks are —_— eaten into. There is 
some significance in this. Should the long latent railroad demand 
break loose it would alter all calculations. We have had hanging 
over our heads for years projected railroad lines measuring on 
paper anywhere from 15,000 to 35,000 miles. When these paper 
requirements may be transmitted into commercial requirements is 
@ question no one can answer. These possibilities are in stock, and 
may generate surprising conditions with a suddenness that is 
characteristic of American progress and methods. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THE demand for steam coal is , but want of tonnrg> is 

interfering with the shipments, O to the rough weather sail- 

vessels are scarce, and house coal is = prices remaining 
firm. Tin-plates unchanged. Steel and iron works are well off 
for orders, 

Coal: Best steam, 93.; seconds, 8s, 9d.; house coal, best 11s.; 
dock screenings, 5s. 9d. to 63,; ory small, 5s, to 5s, 3d.; 
smiths’ coal, 6s, 6d. Patent fuel, 10s. Pig iron: Scotch warrants, 
45s.; hematite warrants 47s. 9d.; f.o.b. Cumberland; Middles- 
brough No, 3, 40s, 6d. prompt; Middlesbrough hematite, 483. 10d. 
se ete cate ee de: ar 
teel : 68 i 8. 6d. 3.; light ditto, 
£5 7s, 6d. to £5 1 Ey py aeg oe Maod steel tin-plate bars, £4 23.; 
Siemens steel tin-plate bars, £4 2s, 6d.; all delivered in the dis- 


trict, cash, Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, 

coke finish, 10s. Pitwood: 16s, 9d. to 17s. London womeege 

T : Copper, £48 10s.; Straits tin, £62 15s, Freights: To 
terranean a littie easier. Bury porte firm. 





Dec, 8, 1897 


THE ENGINEER 


561 








— 


THE PATENT JOURNAL. 
i from “The Tinstrated Oficial Journal of 


Application for Letters Patent. 


inventions have been ‘communicated’ the 

"4" Wheind address of the communicating party are 
printed in italics. 

17th November, 1897. 

7, Lamps, A. L. Davis, London, 
ret Game, F. 8. Collyer, Coventry. 
96,829. DRESS - GUARD, T. Latham, Longford, near 
Coven’ 


26,830. Mou.pee Sunsrances by Compression, E. 
f 


London. 
oo Weavine Jacquarps, G. and F. Priestley, 
ord. 
Rg okina VipraTion, G. and F, Priestley, 
1 ‘ord. 


eet DURING Sappixs, ©. Longbottom and J. E. 

‘Moorhouse, ord. 

26,834. ATMOSPHERIC Gas Burners, T. Fletcher and 
Fletcher, Russell, and Company, Ltd., Manchester. 

96,835. TickeT HOLDER, A. Timpe and P. W. Deacon, 
Manchester. 

26,886. FILLING Macuines for Beveraags, J. P. Jack- 

, Liverpool. 

96,837. Sappes, W. Griffiths, Birmingh 

96,888. Toot, R. L. Edmunds, Birk 

26,839. Gas Fires, J. Jameson, Newcastle-on-Tyne. 

26,340. Brusues, W. Riley, Bradf 

96,841. DooR-LATCH, . Grifiths, Port Talbot, Glamor- 


hire. 
oft 8 SeLEecTIVELY Ustno AckTyLene Gas, EB. 8. Bond, 








26, 


26,843. Stonina Catctum Carpipe, E. 8. Bond, Bir- 
mingham. 

26,844. ORANDS, W. Leach, conten. 

96,845. ASTRONOMICAL MopgL, H. Wyles and J. Lang, 

sates. DisPLayine Destons, R. L. Jackson, Whitley, 

R.8.0., Northumberland. 

23,847. Cuars Apsostment for Cyctes, T. Bateman, 
Coventry. 

26,848. Furnaces, A. Coulthurst, Halifax. 

26.849. HanpLe- Bars, E. B. Taylor and L. J. W. 
Woodtord, Manchester. 

26,850. VALVE, J. Bowden, Manchester. 

26,851. Mix1s, E. tham, Manchester. 

26,852. CARRYING Fommase, F we i Wright, Liverpool. 

96,358. Wueers, W. Woodhead, J. H. Taylor, and J. E. 
Marcroft, Manchester. 

26,854. Laups, J. Slymon, Manchester. 

96,855. Rorary Automatic Cork Disco, T. Cloke, 
London 

26,856. Seovamee Arr Trres on Rius, J. W. Roberts, 


Dudle 
26,857. ‘Warcues, C. H. Errington, 


96,858. FLoaTInG METALLIC skinny Cc. oD. Holmes, 


Hull. 

96,859. PuLLey Biocks, P. Harris and Co., Ltd., and 8. 
Belcher, Birmingham 

26,860. Raisine 
mingham. 

26,861. Hox, A. E. Heckford, Birmingham. 

26,862. Dress Steers, G. H. Smith and C. Willis, Man- 
cheste r. 

26,863. Burners, W. Anderson, Manchester. 

26,864. Com-FREED Race Macuine, A. Archibald, 
Edinburgh. 

26,865. Door Fasrener, J. G. Lyle, London. 

96,866. Harr Curve, J. A. I. Southwell, Dorchester. 

26,867. AnTIrouLING CompPosiTion, J. 8. ur, 
Glasgow. 


INDOW Sasuxs, J. Gordon, Bir- 


26,868. CYLINDERS, W. Durn, Birmingham 
26,869. ATTACHING Savecan be Oreute, J. E. Osborne, 
Birmingham. 
anere. Suesmape Howper, W. B. Ramsey and J. M. 
nis, Great Grimsby. 
26,871. ConventiBLe Bicyeie, F. J. and A. F. Tinker, 


“Maxiwo Wine Matrresses, J. Thornton, 


VaLve, J. Hutcheson and J. F. Service, 


Lon 
—_ 
26, $78. 

Glasgo 
26,874. Tyna 8. Coombs, {onde 
26,875. Bicycte Support, W. C. Jack and F. Espir, 

London. 
26,876. Epos Setrrye Macuinery, 8. J. Pegg, 

London, 

26,877. Work Tanies, C. Redshaw and W. O. Toone, 

London. 

26,878. O1Ls, T. J. Vick, London. 
26,879. Tine, J. T. cet London. 
26,880. Furnaces, G. W. B. Crees, W. L. Durban, and J. 

Gore, Lo! mdon. 

26,881. Furnaces, G. W. B. Crees, W. L. Durban, and J. 

Gore, London, 

26,882. Brake, W. Beaumont, London. 

26, 883. Stoppers, F. St. J. a London. 

26,884. Prepartno Cakes, H, 8. Robertson and E. Ivor 
and Co., Bristol. 

26,885. Prastic CLaY Macuines, H. and E. J. Isaac, 

Bristol. 


26,886. Gutires, The Albion Clay Company, Ltd., and 
A. W. B ndon. 

268 887. Game, W. L. Vaudin, London. 

26,888. Banps for SURGICAL Ponrosm, T. J. Caffyn, 


ndon. 
26,889. Braces for Suspenpine ArticiEs, F. W. Howl, 


ndon. 

26,890. InsvanTaANEOUS SHUTTER, 
ndon. 

26,891. Treatine Orgs, J.C, Richardson, London. 

26, ($02. Paavenrixe BIcycLEs Sussomme, E. Newman, 
ndoi 

26,898. Enorne, G. 8. Dobrashian, Lond 

26,894. Stock1nas, F. J. Stohwasser maa. B. Winter, 

London. 

26,895. REMOVABLE ARTIFICIAL TgETH, A. Reymann, 

Breslau, Germany. 

26,896. Fuses, C. A. McEvoy, London. 

. SappiEs, C. Rauhe, London. 

Morors, G. Iden, London. 

9. Lanterns, R. H. Collins, London. 

. Enotves, J. Southall, London. 

. Drawine Tusine, A. Houghton, London, 

2. Enornes, O. A. Ringbom, don. 

— Devices for Buttons, J. E. Platon, 


26, 0s. RiiorrrActs, B. H. F. Braasch and K. Zietz, 
mn 

26,905. Arr In.ets, F. T. Grant, London. 

26,906. Sounpina Boarps, R. Haddan.—(C. Schmidt- 

lein, Germany. 

26,90’ — Lock, J., H., and K. Rotherham, 

26, oe J. H. Young and G. O. Beringer, 
mn 

26,909. Tires, A. J. Topham, London. 

26, 910. Teenie Hos Naixs, G. H. Jones, London. 

26,911. Wa xine Sticks, T. P. A. Stuart, London. 

26, ‘eae Postage Stamps, J. Teevan and J. F. Hoyne, 


26,913. , =e Device, H. H. Lake.—(J. 
Bisenhut, Austria-Hungary. ry) 

26,914. Booxs, F. H. Gilson, London. 

26, 915. PuLvERIsING MAcuINERY, A. A. Fris, London. 

26,916. Boxes, C. Manners, London. 

26,917. Merat Box Opzner, C. Manners, London. 

akon ELECTRICALLY-DRIVEN VEHICLES, J. Hopkinson, 


don. 

26,919. Ex.ecrrotytic Processes, O. C. and H. H. 
Strecker, Lon London. = 

26,920, aepaamane Water from Stream, W. Lewy, 

asa Boutoue Sats, O. C. and H. H. Strecker, 


20,0, Arranaros for Qurrine Coat, J, Green, Man- 


R. XKrtigener, 





26,928. Propuction of Proroxipgs, O. C. and H. H. 


Strecker, London. 
—- Datvine Onarns for Cyoxes, R. Haygarth, Man- 


26,925. Tines, 0. ag a London. 

26, 92  saaATauT of Fisres, J. Schneider, Man- 
es 

26,927. ADVERTISING on Pencizs, C. + a London. 

26,928. Fine ALarma, J. Cooper, London. 

26,929. Pens, A. H. Garot, London. 

26,900, Sream Gurwaaros, G. G. M. Hardingham.— 


ini, Ital 
anti ease for for y Seal, A. and G. E. Bozon, 
London. 
26,982. New Sasu Fastener, J. 8. Beale, London. 
26,983. Bor.ine Eoos, C. J. Krall, London. 
26,984. CoLLaR Srups, R. Barton, London. 
26,935. Exgcrric Circuits, A. J. Boult.—(M. Travail- 
leur, Belgium.) 

26,986. Drivine Gear, W. W. Love, London. 
26,987. Pzns, J. Fibrig, London. 
26,938. Caaraine of Liquips, C. Sa Moon, Loudon. 


18th November, 1897. 


26,989, Twistine Yarns, J. Macfarlane, Glasgow. 
*~ 940. anene Macuiyes for Twine, J. Macfarlane, 


(aS for Vatves, H. L. Kendrick, 
West Bromwich. 

26,942. Ru.er, A. Hill, jun., Worcester. 

26,948. Broycie Sur port, I. ‘Sharman. . Bournemouth. 

26, 944. ADVERTISING Mzans, C. H. Lewins and F. J. 
Lambe't, London. 

26,945. FasTEninG Carrera, A. B. Wilcox, Kingston- 
o2-Thames 

26,946. Cuan Pump, J. W. Titt, Warminster. 

26,947. Daivine Cuarns, W. Scott, Belfast. 

26 948. Drivine Gear, G. R. 0 Iberg, Glasgow. 

26,949. . aiaae of Ratuway Sionwars, J. Munro, 


26,950. Darvive Guan, J. ames Glasgow. 

26,951. Trvs, E. L. Haig, G! 

26,952. Fan ‘for Cuairs, P. , and W. J. 
Bradley, Kingston-on-Thames. 

26 953. Praworortes, F. Hoerr, Kingston-on-Thames. 

26,954, Cottar Fastener, J. W. Bevan, Dundrum, 
Co. Dublin. 

26,955. Fumicators, A. G. Melhuish and E. W. Beech, 
London. 

26,956. Sprayinc Powpzrs, E. W. Beech and A. G. 
Melhuish, London. 

26,957. INHALATION Toss, H. H. Beale, Reading. 

26,958. Joint, 8. Gibson. Halifax. 

26,959. — YING samara G. ee ig 
Hirst, and J. R. Hinchtiffe, Huddersfield. 

26,960. Cuzss Boarp, A. Rutter, bridge. 

26, — Coo.ino Liguips, T. Morton, Wishaw, Lanark- 


6008. “Brastinc Compounns, J. C. Hamilton, Arnside, 
“Wace 
26,963. Putteys, W. M. Musgrave, London. 


H. T. 


26,964. Boi.ers, J, E. Wallis and Wallis om Steevens, 
Ltd., Basingtoke, Tiante 
26,965. Feit Hats, T. Robinson, Manchester. 


26.966, Currine Puncn, W. V. Cole, Exeter. 

26,967. Boots, W. Green, Leicester. 

26 968. Orrgn Trawt Boarps, C. Hellyer, Hull. 

26,969. MecuanicaL Sroxers, J. Vicars, sen., T. 
Vicars, and J. Vicars, jun., Live 

26,970. Gas Generators, A. Orme and F. J. Jones, 
Wolv erhampton. 

26 971. Gas Finep. Morrves, A. Orme and F. J. Jones, 
Wolverhampton. 

26,972. Hat Rack, R. om, Birming! 

26973. Pump Rests, J.  Vendier a an 6. Trevett, 


ndon. 
26,974. VuLCANISING RuBBER Banps, J. R. Garner, 
anchester. 
26,975. Conwectina CycLe Parts, C. Harvey, Birming- 
26,076. Framinos of Cycies, H. Brownhill, Birming- 


26,977. Mirreinc Epczs of Woop Mov.pines, W. 
Duncan, Glasgow. 

26,978. Camera, E. T. Butler, wood 

26,979. Cycizs, D. McG. Gentle, G Ww. 
6,980. PepesTats, A. H. ee Birmingham. 

36 981. CuimprnG Tram, T. F. Ezard, Great Driffield, 


orks. 
7 Cycitz Prepay, A. G. Ashworth, Southport, 
nes. 


26,983. Furnaces, W. G. Stones, Manchester. 

26,984. Beps, J. Rutherford, G Ww. 

26,985. VEGETABLE Exrract Propuction, J. Peeters, 
Brussels. 

26,986. ELzcrric Inrzrruprer, E. Ducretet, Brussels. 

26,987. Letrer-poxss, F. Bullard, London. 

26,988. Brizr Bac LES, W. T. Holt, Willenhall, 


Staffs 
— PHoToGRAPHIC Printine Frame, C. H. Gale, 


mdon. 

26,990. Lockrine Devices, A. Reichwald.—(F. Krupp, 
Germany. 

26,991. tee Z Binns, London. 

—_, Macazine Hanp Cameras, A. C. Jackson, 


mdon. 

26,998. ComBineD Post-wrapPER, &c., T. Kemp, 
London. 

26,994. Moror, 8. Johnson, London. 

26,995. Toot Device, J. Schluch and J. Fober, Aix-la- 
Chapelle, Germany. 

26,996. VeLocipepg Stanps, A. Farnell, Coventry. 

26, ame — Rest, Bah jeeee! ge 4 ¥. H. Pochin, 

26, 99: EEL-TRIMMING MACHINES, A. and F. H. 
and H. Addison, London. 

26,999. Seat Paps, M. Lees, Londo: 

27,000. Puncuinc Macuings, A. J. Boult.—(2. Saltzkorn 
and L. Nicolai, Germany.) 

27,001. Lunricators, W. G. Gooch, Birmin; 

27,002. FRaMEWoRK of VELOCIPEDES, J. Rudham, 


London. 

27,008, Weanixa APPAREL Fasteners, H. Fletcher, 

27,004. Sanrrary DisposaL of Human Excrement, J. 
G. Dornig, F. H. Rachlitz, and T. Zeunert, 
London. 

27,005. SiawBoarp, A, Block, London. 

27,006. Fapric PLeatina, B. J. B. Mills.—(C. Tachon and 
H. Pervilhac, France.) 

1. Merattic TERMINAL Kyop3s, T. Bessant, 


ham. 

27,008. Brake Actuatine Mecuanism, H. E. Gresham, 
Manchester. 

27, = Fs te H. H. Lake.—(J. McMillan, United 


27, ry CLEANING Woot, J. D. Morel, London. 

27,011. Derecrixa Borris Tampgrine, H. E. Haines, 
ndaon. 

27,012. Hasps for Locks, C. B. Cave-Browne-Cave, 


ndon. 
=e > Be.tine, W. F. Reid and E. J. V. Earle, 


27,014. cen aa 4 W. F. Gunn, London. 
27, 015. Furnaces, J, E. Dowson, don, 
27,016. BURNING ACETYLENE Gases, A. C. Fraser, 


don. 
as a Toy Crvematocrapns, W. J. H. Jones, 


27,018. ; C. Dietrich, London. 
27,019. Vatves, J. Maxfield, London. 

020. MERCERISING Fisre, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 


Germany ) 
—— Baosums, C. P. Elieson and W. 8. Naylor, 
on. 
27,022. Boxgs, C. P. Elieson and W. 8. Naylor, 


London. 
27,028. Fastenina Devices, O. Congelton, London. 
27) 024. SappiEs, L. B. Stevens, London. 
27,025. EQuatisation of WATER Levets, H. McPhail, 


_ Warer - HEATING APPARATUS, H. McPhail, 
London, 


| 27,066. 





(=. Caps, F. J. Stohwasser and G. B. Winter, 
27,028. VELOCIPEDE Sappizs, L. G. H. 8. D. Damer, 
on. 

27,029. Lamps, R. von Maiti, London. 

27,080. SappLEs, . Atkinson, London. 

27,081. TenstonaL ‘Wueeis and Frames, C. W. Atkin- 

sop, London. 

27,082. Acip, H. J. H. Fenton and E. 8. St. B. Sladen, 
27,088. Paper, J.C. Fell.—(M. W. McDonald, United 


tes. 
27,034. Macazove Cameras, K. E. and F. V. Conley, 
London, 7 


8 





27,085. Tires, J. Brebner, London. 
27,086. BicycLe ‘Support, V.W de, London. 
087. Moutprrs’ Patrzrans, W. P. Thompson.—(C. 


27, 
Leuchter, Germany.) 
°— Prorectina, &c., Pictures, O. Grivolas, fils, 


27,089. Vonne, J. H. pe Manchester. 
27,040. Construction of UnsiuvkasLe Boats, E. 8. 


orris, London. 
27,041. Horpisc Gear for Boats, H. E. Falk.—( A. 2. 
Fal k, Sweden.) 
27,042. Borrte Stoppers and Drawer Nop, ©. E. 
Rawbon, M: 
27,043. PrgumaTic Trees, W. J. 8. Barber-Starkey, 
London. 


27,044. Cuoppina Suet, M. E. Moore and H. A. Jeffs, 
verpool. 
27,045. Uriiistra Trpat Powsgr, W. J. Roberts and J. 


R. Jones, Li 
27 046. Marertats for Distemperine, J. McMaster, 





Liv: 
27.047. Rarsinc Sunken Saips, M. M. J. O. O’Conor, 
a7'0us. Sos Coats, A A 
. SUBP At for Coats, d 1 
London. 


27,049. ConoLomeraTes for BLEacuine Liven, L. H. 
entz, 
27,050. SoLvBLz ALBuMINOUs SupstTances, A. Classen, 
London. ‘ 
27,051. Corournrnc Matrers, C. D. Abel.—(The Actien 
Geacllachert Sir Anilin Fabrikation, Germany 
,052. Pecoinc Macuines, E. Duplessis, London. 
27, i008. Te, TramcaR StaRtine Mecuanism, OC. E. Haydon, 
27,054. — Macuings, A. J. Boult.—(Z. Gaillard, 
27, 056 a Fronts, 8. Wasservogel and M. Buchholz, 
27,056. Hevers, T. P. Chittenden, London. 


19th November, 1897. 
27,057. Wueer Rims, W. B. Lake and E. F. Elliott, 
27,058. Motor Cycizs, A. Craig and W. Phillips, 
27 030. Moron Venicuxs, A. Oraig and W. Phillips, 
27,060. PRevEeNnTING ReFiLiine of Borrizs,S. Richards, 
Toe. Generators, J. E. Thornton and J. P. Lea, 
oe Morors, J. E. Thornton and J. P. Lea, Altrinc- 
27, 8” Pa ee] Drawers for Inrants, T. and M. Don- 


97,064. a Waggett, B 


27,065. GasomeTer for ACETYLEKE ~~ 
Swansea. 


— Papers in Covers, 0. D. Lucas, 
sy aga Srop for Tings, H. J. Rofe, Flixton, 
27,068. Revotvine Toornep FLEexisLe Harrow, T. 
Yates, Doncaster. 
ee PowDERED MaTERIAL8, G. H. Driver, 
27,070. Tupzcess Tre-4, E. F. McCowen and W. J. 
Johnson, Tralee. 
27,071. VaLves for Tunecess Tires, E. F. McCowen 
and W. J. Johnson, . 
27,072. Cycte Hawpie-Bar, A. W. Waters and L. V. 
27.078. Hus Brake for Bicyctx, A. W. Waters and L. 
é Manchester. 
27,074. UmBretias and Sunsuapgs, W. Maubach, 
London. 
27,075. Sawrrary Part, T. W. Smith and N, H. Wilson, 
ewcastle-on- 
27,076. OnNamMENTING Brarps, A. Nicholson and J. 
27,077. ORNAMENTING Brains, A. Nicholson and J. 
— ADJUSTABLE HANDLE-BARS for Cycizs, W. Ball, 


dley. 
27,079. Fiswem, W. Y. Holland, Birmingham. 


27,080. Cyvciz SappiEs, eS M. Lermit, Birmingham. 

97,081. Castine METALs. B. > ~ 5 Shee Car- 
negie Steel Company, Ltd., 1 Ona Btates. 

27,082. Hancinec Gas as Lamps, V 


= Crete Ba Bac ATTACHMENT, Fiend H.P. 3... 
27,084. Mrix Saucepan, A. Stretton, Bath. 

,085. Pweumatic Trres, W. Greenwood, Liv: 
27,086. Cycte and Carriace TIREs, W. H. 


Glasgow. 
« Liverpool SEPARATING SPaRKs from Gasgs, J. Thom, 
ae Pumps, R. N. Lennox and Lennox, 


nae a oo Read ny oes 2 Grawsha, Walmersley- 


yea tomar, ner 


ell, 


Sesttord 
27,098. Fixinc Stay Rop Enns, J. Marriott, Bir- 


27,094. WaTEeR-cLosets, J. Shanks, Glasgow. 
27,095. InpicaTine Speep of Enaines, A. 's. Brown, 


Glasgow. 
27,006. Fotpinc the BErrtHs of Suips, W. P. Hoskins, 
Birmingham. 
27,097. ArracuMENTs for CycLe Lamps, A. W. Reeves, 
Birmingham. 
a 8. D. Stares and W. P. Bateman, Man- 
27,099. a Liquins, F. Farnworth and J. Sadler, 
er Covup.ines for Fusss, T. Lochtie, 
27,101. gay for TypEweiters, W. Taylor, Great 
Driffield, Yorks. 
27, -, pene Driving Mecuanism, J. M. Young, 
ndon. 
7. ATTACHABLE SLEIGH Runner, J. E. Hobbs, 


27,104. Fuoorine Materia, H. Eichler, Brussels. 
Epoine Pian and Fancy Boxss, W. Harvey, 


chester. 
27,106. TuBELEss Pneumatic Tree, J. Fisher, A. 
and 4. Metubde, 


cArthur, Govan, N.B. 
27,107. Boots, A. Larocq 
27,108. Buast Apparatus, B. a Thwaite and F. L. 


Gardner, London. 
27,109. eee Case, J. E. Martin and H. L. Bel- 
27,110. Skip for Ramway Tracks, C. Borgsmiiller, 
27,111. Cyones, A. Tondelier and B. Mouillard, 
27,112. Recutator for Gas Morors, H. Crouan 


27,118. SEWING L. Estrade, Brussels. 
271 14. ILLUMINATING ADVERTISEMENTS, D. I. Urquhart, 


Glasgow. 
27,115. FoLprve PaPER Srrips, W. Carter, Glasgow. 
27,116. Taps, W. Lea and J. Davis, London. 
27 117, Gurpance of VentciEs, J. E. Liardet, London, 
97,118. Or Txuzctors, J. B. Stone, London. 





27,119. Locatina Sounps at Sea, J. E. Holmes, 
London. 


27,120. Apvestisine, T. P. Martin, Li 
—_ Burst Firterine Mass, W. 


27,122. Exvecrric Lamp, A. Collier, London. 
27,128. Spoon —— G. I. Comber, —_ 
27,124. PARALLEL VICE, A. 4-9 ~ 
27,125. WELDED Isom Bes, C. E rae. Smith, 
Cape Colony.) 
27,196. Sixes, B. F. Sparr, 
27'127. Rana Frvver, W. we Weilte, London. 
Wr, 1m8, Aranaus for Rouuinc Casxs, J. Johnson, 


27,129. Sapontrication, A. L. C. Nodon, L. A. 
and P. d’A. Shée, Edinburgh. 
27,130. ELECTRICALLY-ILLUMINATED Sions, C. B. King, 


jun 
27,181. Maxim, 


27,182. Cycizs, F. Beauchamp, London. 
27, 183. Pagar for — ep Venicces, J. D. Prentice, 
Manor 
27,134. Bede ‘of Prison Scarroxps, A. Peppin, 
London. 


27,185. Canpie-stick, W. Osbaldeston, London. 

27, 136. Doc Muzzizs, F. W. D. MeGachen, London. 
27,187. Knives, 2. Williams, 

27,188. Teapot, T. C. Luty, ‘iene. 

27,139. Prttar Boxgs, W. E. Polling, London. 
27,140. Suprortine Cycizs, ©. H. McCulloch, 


Lon: 
27,141. Wueexs for Cyrcizs, E. Yearsley, London. 
27,142. Securine Buttons to Garments, A. E. Bassett, 


London. 
27,148. AgRatep Water, W. H. Payne, Lo 
27,144. Car Covpiina, G. D. Boer Reese, 
United States ) 
27,145. Sow Compass, C. N. Eitrem, London. 
27 "146. Daivinae Gear for Cyro.es, W. H. 
London. 


27,147. Gas Licurers, W. P. Thompson.—{7. Adams, 
jun., United States. 

27,148. Stops, A A. 

27. 149. Bepsreaps, F. ‘ood, Liverpool. 

— Psyevmatic Tires, W. H. Osborn, Birming- 


27,151. Drivinc Gear, A. Craig and W. Phillips, 


27,152. Tins, C. Weissenborn, London. 
27,158. os for Evecrricat Conpurts, W. R. Com- 


ings, London. 

27,154. Cuatr, C. Lagerquist, London. 

27,155. Cyctzs Brake, W. Saunders and W. King, 
London. 


27,156. Erecrric Lamps, 8. Z. de Ferranti and J. 
‘Atherton, London. 

27,157. Cyc Pept. ©. B. Sanders, London. 

27,158. Paope.uine Venicxes, H. J. s—, London. 


, Birming- 


» London. 
Propucine Morive Powsr, H. 


Wakfer, 


rsop, Liverp>ol. 
We 


27,159. Locx, G. A. Butler and C. H. r, 
London. 
27, om. Decarpvrisine Srze., B. H. Thwaite and H. 


London. 
27, A Gums, A. Classen, London. 
27,162. Larues, Sir A. Noble and G. Stuart, London. 
27,268. Atarms for VeLocipepgs, F. N. Mackay, 


London. 
27,164. Cycie Pepats, J. Sternberg and E. Germaine, 
London. 


27,165. Ecectricat Storace Barrerizs, J. W. Towns- 
end, London. 

27,166. Varocrrane Carts for CutLpren, C. C. Young, 
London. 


27,167. Fiasxs. G. F. Ostins and T. H. Read, London. 

27,108. Ne New Nozzte for Borriina, W. H. B. Sw wift, 

27,169. a Quantities of Tea, H. Sumerling, 
London. 


27,170. Wrencugs, E. F. Stout, London. 
27171. Cowsrruction of Berpsreaps, F. et Middleton, 


P. L. Renouf, London. 


gham. 
27,172. VELOCIPED 
cies, H. Belcher and J. W. 


27,173. Lg me 
27,174. EXPLosive CARTRIDGE Fuses, H. de Steding, 
arte, ines for VeLocipepe Wnaeeis, A. Steer, 
27,176. ATTACHMENT for Biast Furnaces, C. Dietrich, 
eit — PuortocraPH Macuines, H. H. Moon, 


on. 
27,178. Brusues, W. M. Mordey, London. 
27,179. Borers, P. M. Justice.—(The Société Anonyme 
du Temple, France.) 
27,180. Srgam Generators, A. Vickers and L. Silver- 
man, London. 
27,181. PREPARED Foons, W. A. Rigby, Birkenhead. 


20th November, 1897. 
27,182. Nut-Lock, J. P. Birmingham and J. Kolp, 


ton-on-Thames. 

27,183. LIGHTNING ARRESTERS, Cc. yo: C. Ellison, 
B. G. Pet A. Fridsti J. Sundell, Monsos 
and Larson, A. 4. ._ Anderson, and W. Nystrom, 

7. Sanaa Trax Maxine, P. Hollinghurat, 

mdon. 

27,185. _— of Ferret Inpicator, R. F. Juckes, 





2188 Castors, J. D. McClure, Belfast. 
187. Printinc Macaryes, D. Bentley, Altham, near 


27, - Caxes, E. Hillaby, Leeds. 
. LaDrEs’ DResses, a3 D. Jarvis, Lond: 
> Lae Semen Ger Mone, a ee, Siew 
gow. 
27,191. Puzzix, L. J. Tibbenham and H. Deck, Ips- 
27,192. Removine Raisin Seeps, W. Ticklepenny and 
£. Taylor, London. ; 
27,198. Cicarerre Ho.pers, E. H. Woodman, Hemel 
Hempstead. 
27,194. Cyciz Stanp, J. Fowler, Macclesfield. 
27,195. Mitt Banp Fastener, W. Cryer and 8. Bentall, 
on. 
27,196. CycLz Hanpie-BaR, R. Younger, Newcastle-on- 
2. 
27,197. Gotr Civrs, D. I. and R. L, Urquhart, Glas- 


27198. Conpensers, J. W. Martin, Nottingham. 
27,199. Cycte Pxpats, G. Salter and C. J. Holdship, 


ham. 
27,200. Hawp.e-Bars, B. Rose, q 
27/201. Fork Sipgs of Bicyouzs, B. = Birming- 


27,202. Tac for Hat Corp, A. Breese and D. Hone, 
on. 
27,208. Preventinc Tires from Suirrine, J. 8. 
Perkins, Leicester. 
27,204. ge W. H. H. Johnson, Manchester. 

. Szcunmne Door Hanpizs, J. Malcolm, jun., 
27,206. Tar Hoe Vatve, T. M. Lowcock and B. W 
‘Wood, Sheffield. 

27,207. ee Macuine Apriiance, F. G. Reece, 


27,208. ‘Cxtumwe Rosss, A. E. Tanner, Manchester. 
97,209. Press for Trousers, H. J. Shepherd, Birming- 


bam. 

2 AnwEaLine Rops, W. J. H. Jones and C. H. 
27,211. Drivine Cxarns, 
27 212. Moron VEHICLES, R. 
27;218. ASCERTAINING ALTITUDES,» E. 8. 
27,214. Vauve, T. > , Manchester. 
27,215. Spoxes, J. H oberts, Bradford. 
27 = WHEEL WEAR PREVENTER, A. 8. Pegler, 
27,217. Brackets for UmBrELLas, H. Sampson, Tor 


quay. 
27,218. ArR Baas, J. Murch, Barnstaple, 


Cornish, 
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27, sana Meta.tic and Composite Boxszs; P. 8. Brown, 
— Foaxacts, T. F. Agar.—(B. Stinton, Argentine 


97,3 221, CuLoRnE, A. R. Scott, Glasgow. 
27239. Lamers, W. Balderston and 8 Lancaster, 

, R.8.0., Yorks. 
“= KING Guass, G. Wacker and C. Weidinger, 


al 

“se CELLULOID Frame, G. Wacker and C. Weidinger, 

27,225. “Boor and Ssoz Mawnuracrurg, E. La-gton, 
Sheffield. 


27,226. Fanric, H. and J. Markus, Manchester. 

27, os Trre Lever and Spanner, A. Schubert, Man- 
ches 

27.228. WATER Cocks, J. Merrill, Sheffield. 

27.229. Tuck for SUPPORTING Venicizs, L. P. 
Pomeroy, Brussels. 

27,230. Preventine Bortie RE-FILiine, W. C. Gaze, 
Peterborough. 

27,231, ANTI-VIBRATION Jornts, J. Rider, Longsight, 


Lancs, 
‘aoe Rore Brakes, R. Petrick and C. Wohlfahrt, 
27,288. l,l: H. Lake.—(Za Comp ie Continental 
D Tacandesence et de a Belgium.) 
27,234. Fosrs, J. Fraser, London. 
27/235, . Cugantna Devices for Sewers, J. Wrigley, 


don. 
27,236. pi for Disantine Cyciss, J. H. Blakesley, 





27,287. Sassuersens Gear, F. Comer.—(B. Langridge, 
United States.) 
27,238. Przumatic Trres, B. Doyle and A. Barnett, 


mdon. 
27,239. Locking Doors, A. Croker-Stewart and B. 
Triggs, London. 
27. "pane Acetyitene Gas Generators, A. Forcher, 
Day 
27,241. APPARATUS for DRESSING Bearps, E. Stern, 
London. 
27, oe LOcIPEDES, A. Benham and P. L. Renouf, 

on. 


27,243. Propuction of Dersiens, W. Friese-Greene, 
London. - —~ ; 
27.244. Fintsaine Tumpcers, W. Haley, Pennsylvania, 
United States. . 
27,245. LaTue een, W. Haley, Pennsylvania, 
orm. Gane Ii I M W. Haley, Pi 1 
246. Cast i OULDS, ey, Pennsylvania, 
United States, ‘ 4 
27.247. Cast Inon Movunps, W. Haley, Pennsylvania, 
United States. 


27,248. Power Press, W. Haley, Pennsylvania, United 
Btates. 


27,249. Pipes, A. M. Whitford, London. 
27'259. Brusi, A. Casburn, London. 
27,251. Brake, E. 8. Jordan, London. 
27.252. Devices for Catcuinc Fties, R. Allen, 
London. 
27,253. [now Fencrnco, T. W. Palmer, London. 
27,254. Iron Fencina, T. W. Palmer and R. H. Alder- 
map, London. 
— WATER-REGULATING ArpaRaTus, E. C. Peck, 


on. 

27,256. Compiva Macnine, W. P. Thompson. — (2. 
Delette, Fra nce 

27,257. ConverTiInc Power Ewyercy, L. Mond, 
London. 

27,258. Spmmwine Apparatus, M. M. Greaves and T. 


cas, Man: 

27,259. Firrises for Hanernc Razor Srrops, T. A. 
Smith, Birmingham. 

27, res ScaFroLDiNa Ropg, J. G. Mills and P, Campbell, 

Tm. ULLY Caps, J. Price and J. Johnson, Birming- 

am. 

27,262. Detrercents, J. W. Owen, Liverpool. 

27,268. Trre, A. Evans, Birmingham. 

27,264. CyciEs, T. Cooke, a 

27,265. Kriws, W. B. Heap, Birmingham. 

27, 4 Frives, W. B. Heap, gg gee 

27,267. Lerrer-Boxes, F. W. Hare and The Safety 
Lotion: ‘box Syndicate, London. 

27,268. Batt Bearines, G. Philippe, London. 

27/269. Conrectioneay, W. K.andG.8. Baker.—{A. G. 
McCausland, Canada.) 

27,270. Bireacnine TextTiLe Mareriats, C. Delescluse, 
London. 

27,27 Re Lame Hoxpzrs, H. C. GoverandC F. Procter, 

ndon. 
27 272. Pres, J. 8. Pogue, London. 
27,273. VeLocipepe SappLe Paps, A. E. Gresley, 


London. 
27,274. Traps, S. A. Parkes and O. H. Wagner, 
London. 
27,275. Mitxinc Apparatus, W. Murchland, Glasgow, 
27,276. Renpgrinc Boors Surrasie for Cyc.iine, T. 
mith, London. 
27,277. AIR gg Composition, J. Beall, New- 
e-on- 
27,278. SPEED Geanaen, W. C. Iliffe, Camp Hill, Grange, 
near Nuneaton. 
aaa Locks, E. der Marsovezky, London. 
HANDLE- Bars, H. D. Cable and A. W. Southey, 
“a 
27,281. Looms, J. McBurney, =. 
~ nan SasH Fastesrn, R. C. Craig, G! Ww. 
283. Looms, W. B. White, jun., and W. B. White, sen., 


"ine. 
7,284. Door Hinozs, Tonks, Ltd.—(@. Leverett, South 
Africa.) 


27,285. Booxerpine, C. E. Scarse, London. 
27,286. bey set Bu.tkHEaAD Doors, A. W. Montgomery- 


Moore, 

27, ae Onpwaxce Tues, E. W. Liloyd.and A. G. Had- 
ndon. 

27,288.. GENERATING ACEYTELENE Gas, J. Leibel, 


London. 
27,289. ReauLaTinc Encine Spzep, R. F. C. Keats, 


mdon. 

27,290. Picxina Morton of Looms, J. J. Brown and F. 
8. Arntfield, London. 
7,291. Bicyctzs, The Pneumatic Compensation 
Cycle Company, Limited, and J. E. Webb, London. 

27,292. WHEELS, 7. E. Webb, London. 

27,293. VessEL-PROPELLING Mercuanism, R. C. West- 
phalen, London. 

27,294. Removinc ConDENSATION WATER, A. J. Berg, 
London. 

27,295. PoLverisinc MaTEria.s, A. E. 7g London. 

27, °096, SIGNALLING. J. Edmuni ds, 

27,297. a asad VEHICLE BRAKES, A. Kholodkowsky, 


rg | 
27,299. Brakes for Gun Movuntines, R. Matthews, 


mdon. 
27,300. Feepine the Carsurer in Gas Apparatvs, J. | 27,399. 


Reibel, London 

27,301. Enaines, J. P. Ravel, London. 

27,302. Cuain Gearine, W. and A. Hunnable, Brain- 
tree, Essex. 


Birmingham. London 
22nd November, 1897. 27,402. Device for Catcutnc Boop, J. Beeson, | 27,500. Burrows, H. R. , London. 
27,303. Merers, C, A. Baker, London. don. 27,501. Kuire CLEANER, W. — London. 
27,304. Power - TRANSMITTING Gear, M. R. Ward, | 27,403. CampHor SutpHonic Acips, A. J. Boult —(4. 27 502. GLAss-BLOWING 'Macuives, H. J. Colburn and 
London. Reychler, Belgium.) M. J. Owens, London. 


27,305. Brutiarp Diacram Tasers, 8. Filer, London. 
27,206. TreatmMENT of Sewace Liquips, H. Morris, 
M 


anchester. 
27,807. Atarm for Cycotrnc Purposes, A. D. Melson, 
Bi ham. 


27,308. ProreLtinc Bicycies, 8, Chadwick, Rishton, 
near Blackburn. 
7,309. Brick-MakInc Macuivéry, J. Clegg and G. 
‘Bwarbrick, Halifax. 

27,310. CLurcues, T. Barcroft, J. Smalley, and F. Red- 


fern, , Manchester. 27, 411. Braxes, C. H. Guest, ——— 
27,311. ” Looms for Weavine, 8. W. Gillett.—J. F. Dustin | 27,412. Rorany Enornes, G. 
aud The Parkhill Manufacturing Company, United 


27,395. Gas-set Icwitina Apparatus, A. Bachner, 

ag Turninc Leaves of Music, G. P. Hatton, 
mn mdon. 

27,298. Fase Fires, M. Lindner.—(H. Herdegen, Ger- | 27,897. Gutty Traps, J. and 8. Johnson, and E. 


27,400. tarciein Carriers, 8. Liewellen, Birming- 
27,401. CaRRYING ARTICLEs on Cycues, W. J. Tomkins, 


27,404. HanpiE-Bars, H. Bingham, London. 
27,405. INCANDESCENT ang eh R. 


27,406. Ort Cans, 8. Barnes, London. 
27,407. Tap Jars, H. Inwood, London. 


27,409. Gas Lantern, A. Faissol and H. Besson, 
27,410. Vatves, J. Harrison, London. 


27, ae. Stop Motions for Doustine Macuines, W. G. 
ot eee Société ow Fréres, France.) 
27,818. Generators, D. lasgow. 
27,314. Two vatiges Gear for Cycies, M. B. McInnes, 


27,815. Evarxzs, W. ay ray London. 
a7, $16. . Monk, Ches 
27,317. PREPARING PEAT Fort Porposes, 8. 


cNamee, Dublin. 
27,818. Bicyoizs, C. W. Hill, seeipen. 
27,819. Pin, E. Butt, Wor 
27, av ager Ewve.opes for Sonn, J. R. O'Reilly, 


27,821. Enoinzs, J. Grove, Birmingham. 
97, 322. Stirrups, A. Craddock, Birmingham. 
27, "328. Hoxpixe Harts, W. T. Kirkland and J. Cooper, 


gham. 
bef ot = Geraeene for Gor Batis, P. A. Martin, Bir- 
m 


28rd November, 1897. 


27,415. Oi Cans, H. Swanton, 


27, 
London. 

ford, London. 

27,421. Ovens, EB. 8. Hall, Manchester. 
27,422. LirmocrapHic TRAN: FER Sueets, W. R. Fish, 


chester. 
27,423. Frrepiace, D, Davidson and W. R. Cumming, 





m » 
27, ay WATER HEATERS, Baron Rose, Bir- 


ming’ 
27,827. SADDLES, J. B. Brooks, Birmingham. 
97,828. Beartvas, A. J. Lister, Gainsbon ough, Lincoln- 


27,329. “Ratway Door ConTrotier, G. Mazzolini, 
London. 

27,330. Castors, A. E. Haslam, Manchester. 

27,881. Remove BLE Fasrentnos for Straps, L. Tebbutt, 


ogham. 
27,325, Frrrinas for Arr Pumps, C. T. B. & ter, Bir- 
ingham 


idge. 
27,332, Discuarce of Liquips from Vessxis, C. H. 
Moon, London. 
£7,833. SHavine Porators, M. Mehlhose, Berlin. 
27,834. Brake, W. Wye, Leicester. 
27,3385. SeLr-LEVELLING Suips Berrass, T. Christie, 


jasgow 
27,335. 

og pe 
27,337. Links, F. J. Send, Liverpool, 
27, a. Gavucre Gu iass Movuntines, H. A. Bridge, 


27,339. Hanpie-nars, J. W. Usher, 8. J. Feldman, and 

G. R. Gray, London. 

27,340. Pea jac FisH-n0oks in Recepractes, C. B. 

Reynardson, London. 

27,341. Bexxs, P. Schilling, London. 

27,342. Sprocket WHEE Ls, J. C. Moore, Eastbourne. 

27,343. Rarroap Spike, J.. Richard, F. Coleman, 
von Kanel, A. Joerrs, and F. Dubacher, 

Brussels. 

27,844. Steam Enorves, M. Koller, Brussels. 

eee sane Sockets, G. Jaeger and H. Bender, 


n. 

27,346. Lamp Sockets, G. Jaeger and H. Bender, 

27,847. Cuarms Waerts for Bicyctxs, C. Dodson, 
London. 

27,348. Perroratine Cicars, &c., W. Heidelmann, 

rlio. 

7,849. Treatine Sewace, D. Cameron, F. J. Commin, 
and A. J. Martin, London. 

27,350. Ture Jormvts, C. T. Crowden, London. 

27,351. Pianos, J. aD London. 

27,352. — Sray, A. H. Trigwell and E. J. Bastone, 

27,358. a Szams of Garments, P. H. Davy, 
London. 


27,354. CLlotu Cutrer, W. Williams, London. 
27,355.  apenra D. I. Emery and P, H. Davy, 


27,856. Sam J. W. Couchman, London. 
27,357. CHARGING AccoMULATOR Eements, C. Brault, 
go 
27,358. Brusa, J. Hussey, London. 
. Bates, London. 


27,359. Sasu Fastener, 
27,360, Furr, &c., J. Hopwood and C. Cummins, 
A. Steiger, 


London. 
a. 2, PRovELuiwo Surps, R. Fenton, Bedminster, 


SYPHON-FILLING Apparatus, C. W. Carter, 


27,361. OsTarntnc Motive Power, 
London. 


27, one Miniature Practice Cartrivess, R. W. Glan- 
ville, London. 

27,364. Garment Hotpers, A. J. Boult.—(M. Jonas, 
Germany 

27,365. Hypraciic Hat Press, A. Lay, London. 
27,366. Exvxecrrica: Swircues, J. Gutmann, London. 
27,867. MANUFACTURE of Bonmanben, W. H. Saffery, 
Londoa. 

27,368. Writinc Tapieta, A. W. Cadley and E. 
Everett, London. 

27,369. Coat CoLLaR Sprine, A. Womersley, London. 
27 mA Carriers for Dentat Movutps, H. J. Miller, 
mdon. 

27,371. Comn-rrEED Macuings, T. Fryer, London. 
27.372 Grass Butss, C. E. Miller and R. F. Hurran, 
London. 

ay re Frask, C. E. Miller and R. F. Hurran, 


27,874. — of TransrorMERs, W. Langdon- 
Davies, London. 

27,375. Wasuine PaorcaraPHic Fitms, N. Wight, 
London. 

27,3876. TREaTMENT of Matt Preparations, W. Jago, 
London. 

27,377. Comstruction of Seats, F. Tsch-fen and F. 
Kohn, London. 

27,378. CoLLaPsIBLE Toss, H. C. Sanders, London. 
27,879. Gas Propucers, B. Talbot and W. B. Hughes, 


on. 

27,380. E.ecrricat Firrines, G. M. £ellick, London. 
27,3881. CHatntess Drivina Gear, A. Thomas, 
London. 

27,882. Jomnts of VeLocipepgs, P. L. Renouf, London. 
27,383. Pepats, P. L. Renouf, London. 

27,884. Water Mains, J. H. Hill and P. Bright, 


mdon. 

27, a Incanpescent Lamps, A. Wierre, 
mi 

27,386. Bripizs, P. Hutchison, London. 

27,887. Exercisine Apparatus, A. Martin, London. 

27,888. Borries, L. Lucet, London. 

27,889. Tarcet, C. Chevallier, M. Lallement, and E. 

Cadet London. 

27,390. Tires, U. P. Smith, London. 

27,391. Corx Stoppers for Borris, W. A. E. Crombie, 

London. 

27,392. Stamprnes for Cycies, T, Groves, London. 

27,398. Wneers for Ventcies, W. Crichton, London. 

97'394. Bicycues, J. E. Wilson, London. 


mdon. 


- -Houston Company, Ltd.(W. J. Foster, United 
tes. 

Jones, 27,496. ECTRIC —o The British Thomson- 
27,398. Pustic ELEPHONES, A. Ewald and M. Fried- Hi Company, L d.—(C. P. Steinmetz, United 


laender, Live 
London. 


Farrington, M. H. 
Hawes, and W. H. Hand, London. 


27,408. CouPLina ARRANGEMENTS, E. Mills, G. Davis, 
and J. F. Jones, London. 


London. 





States.) 





rpool. oa 
Pieasure Rattway System, A. H. R. Pulmap, | 27,497. NSUMING Furnace Smoke, W. Chapman, 
ndon. 
gf Cyciz Pepars, H. P. Trueman, Handsworth, 
‘8. 
27,499. Wispow Sasu Fastener, A. Hodgson-Brown, 


27,508. Inacot Mou.pinc Macuiyxs, J. Illingworth, 


27,504. Kurtrine MAcuines, O, = Bm ys 
27,505... Takine SvuccEssIVE N. N 


Mitton, Huddersfield. 
27, 4 Bitiiarp TaB_e, T. Gifford, Birmingham. 


it cL. Philpot, London. 

<< Pokey va ACTING AIR Pomp, W. H. Belcher, Bir- 
m 

97,498 Poneasne for Maxine Caccrum Carsung, H. 8. 
Riant, London. 

27,429. Water Taps, J. Goulson, Laveen. 

27. "430. PLawixa and SURFACING ACHINERY, G. 
Cameron, Glasgow. 

27,481. —” Knives, A. 8., E. M. E., and W. 
Tapp, Bristol. 

27,482 ‘weanres a Gum on Paper, J. W. Dougal, 


thgow, 
— Bunotnic ee G. H. Nisbett and D. Bates, 


vi 

27, 484. Resin Houper, A. G. Long, London. 
7.485. TREaTING YaRN, J. Dean, J. W. Saewies: and 
‘EL. Barker, Bradford. 
27,436. Srrerinec Lock for Crcigs, G. Webb, Ganarew, 
Monmou 
27,487. Cy CLE Brake, W. von Pittler, London, 
27, 488. Scuoot Desk, J. Wollman and H. J. Wilburn, 
Rotherham. 
27,439. Preservine Foop, P. Ghinozzi. London. 
27,440. Pozzir Box, W. J. Brooks and C. V. Burton, 
London. 
27,441. Socket Jomrts, G. H. Morrison, Liverpool. 
27 442. BicycLe PARrcet Carrier, A. 8. Kleesh, 
Birmingham. 
27,448. CycLe Wueers and Cranks, A. Whitehouse, 

Birmin; 


8 
27,444. Szcurtne Surps’ Hatcu Covers, J. W. Rock- 
liffe, Sunder! R 
27,445. Moutpine Hos Natzs, 8. Ashley and A. Tracy, 


‘ord, 
27, aed NaILs ._i Boots, 8. Ashley and A. Tracy, 
27, —— Cieansinc Fivrerinc Mareriat, H. Reisert, 


27,448. ‘Deon Kross, C. W. Lyon, Dewsbury. 

27,449. Casu Titxs, G. H. Gledhill, Halifax. 

27,450. Exu'srrine Picrurgs, 8. E. Kleemann, Halifax. 
27,451. Box Fasrenixes, E. R. om, Salisbury. 

27,452. Looms for Weavine, A. G. Brookes.—(The 
Draper Company, United States.) 

27,453. CanpLEesticK, 8. Woody, Malmesbury. 

27,454. Cvcte Stanp, W. Reynolds, Cork. 

—— Drivinc MEecHANIsSM Yor Cvcuss, z: J. la Burt, 


27,456. — Suspenper, G. Tucker, Birmingham. 
27, 457. Tires, G. B. Batten, London. 
27, 458. Saranarivo Liquips, J. and H. McLaren, 


27,459. Propeciinc Vessexs, P. H. I. Ewan, Berlin. 
27,460. PREPARING Tea, J. A. Martin and F. Davis, 


mdon. 
— Wire Rorimwe Mrs, B. J. Garczynski, 


27 462. Boxes, P. 8. Brown, Glasgo 
27,463. Vewicie Seats, J. Lid Un. A. Wheeler, 
United States.) 

a Rh J. C. Christie, G. T. Beilby, and A. 
27,465. *Cusnion for Tings, ~s J. C. Christie, G. T. 
Beilby, and A. Barr, G@ 


. Borris Stopper, G. Weishut, Birmingham. 
27, 469. Legg nee Fires, W. L. Lambkin and D. L. 


27,473. Starr Eves, R. R. Rabson, London. 

27,474. Trnx, J. McGinty, London. 

27,475. Warerrroor Dussin, H. J. Jones, London. 
27,476. Doo Leasues, G. . O'Br London. 

27°47. Propuctnc WarTer-marks in Paper, A. 8. 


well, Glasgow. 
27,478. Maxmne Arr and Gas, E. Fleming and F. Smith, 
! . 
7 a Trres and Wuee. Rims, J. Adair, 
7 sane mean S- W. Ward and H. W. Lash, 


27, a1. Ovcre Brakes, J. W. Jacobs, London. 

27,482. Umprecias, J. C. Hall and G. H. Barker, 
London. 

27,488. Execrric Arc Lamps. P. Spies, W. H. Newall, 
and A. W. Shout, London. 

27,484. Steam Generators, J. F. Walters, London. 
37. 485. Gear Cases, A. W. Wall, London. 

27, ipa DeveLopine PHoTocRaPHic Piarss, T. Elliott, 


on. 
27,487. Trouser Hoiper, L. Schwarz, London. 


H. Newbury, 


27, 490. Non-REFILLABLE Borrtes, C. 
London. 


27,491. Tires, 8. Pattisson, London. 
27,492. Knockers, W. A. Smyrk, London. 
21, 493. Bor.ers, A. W. Knotts, London. 
494 sige wo Sysrems, e British Thomson- 
“"Gouston Company, Ltd.—(C. P. Steinmetz, United 
tates. 
27,495. Moron Srartine Device, The British Thom- 


London. 
een, 


so Gear Oass, G. W.. Townsend and J. C. Clewer, 


London. 
27,416. Foruasa Coup Peat into Fugn, A. A. Dickson, 
27,417. AceryLene Gas Generator, A. G. Smith, 
Aberdeen. 
27. = Envetopes and Post Carps, W. F. Finneran, 
419. CycLe Cranks and Pgpat Pivs, H. Harford, 
27,420. Lockine CycLe BALL-BEARING Conzs, H. Har- 


27.424. Tonacco Prrgs and Cigar Houpers, T. J. L. 


6. CYCLE ge E. H. Jones, P. L. Renouf, and 


—_—— 
ee 


27,511. Cores Knives of CHaA¥FY-CuTTERs, E, Pratt, 
27,512. Woooes Mats, E. Edwards.—(Nacke and Pilz, 


27,518. Causea Houpers, 8. Jones, London, 


97,514. Bouts and Screws, A. McLaren, Lond 
97,515. TRaPs for DRain Pirzs, &c., RA. ‘on 


Sreercuers, A. E. 
‘McGill, New Zealand.) O. ‘White,—¢p, 


2 pd . 
if 7. Pwrumaric Tires for CaRRiacEs, Ww. Howard, 
27, 518. Adsoxcrs for Rorary ENGINEs, 8. Quincey, 


27,519. "Caneunen Cass, H. H. Lake.—(A, pj 
France ) 

27,520, Matoues, J. Craveri, London. 

27,521. Honse BRIDLzs, H. H. Lake.—{0gden, New 


teard, 


27,522. Connectinc Apparatus, H, A. Miller and W. 
uncey, don. 

27, 528, CYCLE Brakes, A. W. Duck, London, 
27,524. poe Pyeumatic Tings, Ww. Defries, 


=. Boorand:8uox Sewina Macuines, O, Robinson, 

27,526. HypRautic Copina Macurnes, E. A. W. Jef. 
feries, London. 

27,527. CaLenpar, H. 8. Zennent, London, 

27,528. Ruers, G. L. Hollamby, London. 

27,529. Paper Pencits, R. R. Hakesteam, London, 

27, 580. Margera for Fancy Arricies, F, 8, Dunkin, 
London. 

27,531. Ick Boors, H. W. North, London, 

27. _ Exrixovisuan for Or. Lamps, T. "A. Blenkinsop, 


27, 238. ‘Tans Cur, W. P. Thompron.—{H. F. Loos, 
Germany ) : 
27,584, WATER-REsISTING Pat Te-aum, W. P. Thompson, 
—-(L. Bussy, A. Philippe, and P. Bussy, France.) 
27,585. CycLe Hanpvx-bars, W. J. Sandieer, London, 
27, 586. fa gy howe ad Burner, O. Falbe and E. Bor. 
27,587. oon Cur torre for Carryine Baskets, P. E. Fairbridge, 


verpool. 
a ima in Two Cotovurs, A. Oldham, 


27,£39. Tien Devices, A. ape Liverpool, 

27 540. Wuexts, D. Morgan, Liv 

27,541. Limetiont, A. 8. Newman — Newman and 

Guardia, Ltd., London. 

27,542. Kivematooraps, A.S. Newman and Newman 
and G ndon. 

27 543. ELectric CaBixs, J. D. Gould, Lo 

SS - Crosers, C. W. Price and * D. “Gould, 


27,545. Mosquito Net, E. Seguy, London, 

27. (546. APPARATUS for PRropucina Sreex, T. Levoz, 
on. 

27,547. Boor Pres, vierre, London. 

27,548. AMMUNITION Houpers, "The Right Honourable 

D. M. B. H. Cochrane, London. 

27, Yond Crore Cuains and Rivets, H. Harrington, 


on. 
7,550. Exrraction of Goitp, C. P. Shrewsbury, 
‘London. 


27,551. Baur Execrrotysis, J. W Swan and A, C. 
yde, London. 

27,552. Cameras, I. Reape, London. 

a7, 558. Srzam Generator, E. Lizé, a oa 

27,554. Foopsturr, E. B. Watson, | 

27, so cama for TraeaTine OREs, @. “D. Burton, 
on. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


585,192. jee ror, LusricaTiInc THRUST AND 

rep BEARINGS UNDER Pressure, 0. &. Emery, 
| onto N.Y.—Filed oa a 12th, 1891. 

Claim.—{1) In an apparatus for lubricating a thrust 
g with lubricant under p , the 

tion of a col shaft, a thrust block recessed to fit 

the wane, one set of being with 

or grooves for maiatosiog a fluid film 











er Soom between the surfaces, another 
ar. Belly, am for hana ns E. J. C. Christie, | oot of recesses provided with smaller grooves and with 
27,467. Game, eJ J.T. Johnson, London. sufficient surface to sustain the strain when 


ig 
lubricant not under mage eager is employed, independent 
lubricant connections to coven (OF grooves, 





cLean, Ottawa, Canada. valves in — of said to i 
27,470. oe Roe oe for Gas Burners, P. G. Tucker, regulate the pressure and tow of the hucbant sub- 
London. 
27,471. Borters, W. G. Mison, J. Carpenter, and A. O. (285,192) 
Neville, London. Cr: <3" 
— Surrt and Cottar Srups, E. E. Bishop, . 
mdon. 





stantially as set forth. (2) In an apparatus for lubri- 
cating thrust bearings with lubricant under pressure, 
the =e of a shaft E provided with collars a, 
recesses in the base A and recesses in the cap O, 
each en with es cavities or 
grooves g, g’, oie over a part bearing 
surface against w! the collars a revolve, said base 
A and cap C oS ege separated to permit the better 
spreading’ of the lubricant, impelled by pressure on 
t lubricant con- 
nections /, valves 1, fr Fegulating ting the ure 





27, yo ——— Raitway Raits, C. A. Maynard, | and flow to each set of cavities or grooves, a valve I for 
27,489. Peters Spiivvs; 8. H. = London. Fay | pod neers Tapeh flow a system, and a 


585,230. Gas Turning, J. G. Sanderson, Scranton, 
Pa.—Filed March 6th, 1896. 
Claim.—A gas turbine ite somes a asin 8. a wheel 
— curved it in the 
an explosion ‘chamber having Py en gas 
cel e casing, a curved guiding 
Saino cnued ts ke te and extending from the 








27,506. Vatve Gear, J. Dow, London. 


97; pat a ta Mortve Power, H. A. Thomas, 

27, 508. ‘Exrascrma Gop by Etxecrrotysis, 0. March, 
Dat : 

27,509. Meter for Execrric Current, J. Mébrie, 
ndon. 

















explosion chamb-r tu the conduit: s, an oscillating com- 
bined air and Pond. oo valve —s in the explosion 


F. Redfern.—({La Société chamber, or operating valve, and means 
Boyer et Conti, France.) 27,510, Grinpixc Mowing Macuive Kytves, . Pratt, | for ex the air-and-gas mixture, in the explosion 
27,418. Cycxe Jia, J. = London, London, ¢hamber, su’ as described. ' 
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ENGINE GOVERNORS. 
By Prof, R, H. SMITH. 
No, II, 

In the last article the ‘“‘ sensitiveness” of a governor 
was defined as the distance moved by the sleeve on the 
occurrence of a 1 per cent. variation of speed without any 
change in the force exerted by the sleeve upon the con- 
trolling gear. This depends, of course, not only on the 
outward movement of the centrifugal masges for 1 per 
cent. change of speed, but also upon the form of the 
mechanism connecting these masses with the sleeve. It 
may be largely modified by varying this latter form. In 
the case of the commonest form of connection, there 
exists a simple and geometrically pretty relation which 
facilitates the calculation of the sensitiveness if this latter 
be reckoned without regard to internal friction. In 
Fig. 3, let the point c be the centre of suspension of one 
of the balls, or the centre of curvature of its outward 

ath if it be not hung by a simple suspension link. Let 
} be the position of the joint of the eeve, and b a the 
link connecting the sleeve to the suspension arm. Note 
that the joint a is not assumed as necessarily in the line 
from c to the centre of the ball. By whatever form of 
mechanism the ball be suspended, ca is the radius of 
curvature of the outward path of the joint a. Then in 
the outward swing occurring on change of speed, the 


sievceaes otis veces =] 
¢! ohh ieee rie oe ea 








h | 


14 \ / 
iz Z 
' to¥a! 4 


2 


| 
! 

1 

! 

! 

' 

! 

| 

| 

| 

| 

H \ 
| a ; 
\ 
| \ 
| zQ-~_/ 

| 

! 

| 

| 

| 

| 


Fics 


instantaneous centre round which this link ) a swings is 
i, where 6 i is drawn perpendicular to the rotational axis 
of the governor, along which the sleeve slides, and a 7 is 
the extension of the line c a. From c draw a line per- 
pendicular to the rotational axis,’and on this let p be 
the intercept between c and the intersection with b a 
produced. If A H be any small rise of }, that is, of the 
sleeve ; and if A @ be the accompanying small angular 
outward swing of c a, that is, the angle of outward swing 
of the suspension arm if there be simple suspension of 
the balls; further, if A r be the radial component of the 
accompanying small outward linear movement of a, and /: 
the projection of ca parallel to the axis of rotation; then 
it is easily recognised that 


AH =p.d0=" 


;° Ar 

and if A @ be made the angle of outward swing for 1 per 
cent. increase of speed, this formula gives A H as 
the measure of the “ sensitiveness,” neglecting internal 
friction. 

It is important to note that this has no dependence 
upon the length of the link a b, nor upon the distance of 
b from the rotational axis. It depends only upon the 
inclination of this link to the axis, and upon the 
position of c and a, 

In the special case of the Porter governor, already 
mentioned, with the ball centred at a, if we give the 
names h and r to the projections of ca, parallel to and 
perpendicular to the rotational axis, a glance at Fig. 2 of 


our last article will show that «= ‘<< and w = j Mies 
U 


that “ =", There is therefore found, neglecting fric- 
o Pp 


tional hindrances, 
Force power = 4 8 = 02 | 8+ ; Ww} 


Sensitiveness =p. A 0= ar 


Energy power = ‘08 {pS+r w! -O@ 
ca egees fl )Ar 
= '08 peStrw k 


where A @is the angular swing of the suspension arm 
and A r is the increase of the distance of the ball from 
the axis of rotation for 1 per cent. change of speed un- 
hindered by change of 8. : 

In general, the sensitiveness may best be found by 
drawing what the writer terms the “speed characteristic,” 
which gees is a highly useful one for other purposes 
as well, This diagram is formed by co-ordinating the 
various positions of the sleeve with the corresponding 
“balanced” speeds of rotation—that is, the speeds 
required to maintain these configurations without any 
‘‘force power” being exerted. Thus in Fig. 4 let OC 
be the axis of rotation and O a point on it indicating the 
position of the sleeve at mean speed, while 2 and 2! 
indicate the highest and lowest positions of the sleeve for 


maximum and minimum speeds. 1 and 1' are inter- 
mediate positions midway between O and 22). Plot 
hoshiowtela to a fairly open scale to the right hand at 2 
and to the left at 2' the excess and deficiency of maximum 
and minimum speeds over and below the mean. Plot 
similar ordinates at 1 and 1', and draw a fair curve 
through the four points so obtained and the point O. 
This is the speed characteristic, on which on a horizontal 
line through O should be marked a speed scale. In 
general this is for any good governor very nearly a 
straight line; so that for most cases the plotting of the 
ordinates 1 and 1' is unnecessary. Those at 2 and 2! 
should first be marked off; and if these and the point 
O be found to lie not very much out of line, the curve 
may be at once drawn through these three. 

If internal friction be neglected, it is always easy to 
find by graphic construction, such as is shown in Fig. 2 
—page 540, December 3rd issue—the speeds correspond- 
ing to definite given positions of the sleeve. The inverse 
problem of finding the positions of the sleeve for given 
speeds is usually more or less difficult of direct solution ; 
but the speed characteristic being drawn, these positions 
can at once be read off it. In particular, the positions for 
1 per cent. increase and decrease of speed above and 
below normal should be distinctly marked by red hori- 
zontal ordinates drawn to the curve. This curve should 
always be drawn in designing a new governor. The 


stress diagram, such as Fig. 2, gives C = - WRN 


and by dividing this by = W R there is obtained N°, 
from which a table of square roots gives N. If N be 
measured per minute, R in inches, and C and W both 


in pounds; then g = 32°2 x 12 x 60 x 60, and.® = re 
2°84 

10° * 
both W and R to scale, gives facility for the graphic 
division of C by W and R. 

It has already been mentioned that the sensitiveness 
may be increased at the expense of the force power, or 
vice versd, without altering the inherent and fundamental 
character of the design; and that the employment of the 
“energy power,” which is four times the product of the 
two, as a measure of general power avoids this ambiguity. 
The ambiguity arises in the form of the mechanism con- 


The stress diagram, having already plctted on it 
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necting the balls with the sleeve. To prevent misappre- 
hension it must be pointed out that the force S is usually 
applied through this sleeve, and so far as concerns this force, 
which is internal to the governor, the form of connection 
between sleeve and balls is extremely important. It is 
only in so far as regards its function in exerting the 
‘force power” on the controlling gear external to the 
governor that the form of this mechanism has no in- 
fluence on the ‘energy power.” If the governor internal 
force S were applied through a separate sleeve from that 
used to exert the external force power, the mechanism of 
the former sleeve would affect the energy power, while 
that of the latter would not do so. 

This proposition is easily proved. In the case of the 
Porter governor, already taken as an example, we have 
the increase of centrifugal force without motion of sleeve 
equal to 

AO = -02!eS4+eW! = -02/ pS +rW) 


while the energy power has been shown to be 
Energy power = 08 {» S+r w}4." 


=4AC.Ar 


Neither A C nor A r depend on the special form of con- 
nection between sleeve and balls, except in so far as this 
is also the connection through which §S influences C. 
A C is the radial change of centrifugal force without 
change of configuration due to 1 per cent. change of speed, 
and is balanced by the “force power” acting at the sleeve 
—or rather by the resistance of the controlling gear to 
the force power of the governor. Suppose the rotation 
of the spindle stopped, and a radial force equal to A C 
applied to each ball by a spring balance or other means, 
and this to be balanced by the force power at the sleeve. 
Now let the balls move outwards a radial distance A R, 
causing the sleeve to slide a distance A H. The work 





done by A C in this motion is A.C. A RB; and this 
equals the work done on the sleeve, namely, force 


power X AH = jf energy power. Thus in every form of 
governor the 
Energy power = 4 force power X< sensitiveness. 
=4AC.AR. 
= 4 x 2 per cent. of C xX unhindered 
radial movement of balls due to 
1 per cent. change of speed. 


08! S+oW!. AR 


te MZ WNR.AR 


= > W N’ R. A R for pounds, minutes, and inches, 
the power being in inch pounds. 
From this evidently the ratio to S of that part of C 


balanced by S, or ¢ = 2. 


= an equality utilised hereafter 
to obtain convenient simplifications. 

Now compare different governors of the same pattern. 
The reasoning will be more easily followed if the reader 
will refer to any particular example, such as Fig. 2, 
giving the stress diagram for a Porter governor. The 
shape of this stress diagram depends only upon the 
linear proportions and the angles between the parts of 
the governor and on the proportion between W and 8. 
Suppose the size and shape of the governor parts to be 
kept the same, except that W and § are increased each 
in the same proportion. This will increase C and A C 
= ‘02 C also in the same ratio, and to increase C to 
1-02 C will involve the same angular change of governor 
configuration—same change of @ and ¢ in Fig. 2—whether 
W and S be large or small; and this angular change will 
involve a radial movement A R of the balls in proportion 
to the length of the suspending arm. Thus for the same 
pattern as above understood, and the same ratio of 8 to 
W, the energy power is proportional to the product of 
either S or W and any linear dimension of the governor 
such as the length of the arm. 

Next suppose the pattern altered so as to increase the 


ratio of C to W and S without altering bof that is, alter 


the pattern so as to get higher speed with the came 
weights and spring forces. In Fig. 2 this can be done by 
increasing the angles @ and 9, or either of them singly. 
It would be out of place in this journal to prove mathe- 
matically the variations which take place in this case ; 
but although the proof is not simple, the result is so, 
and may be here stated. So long as the mechanism 
gives ratios of o and w such as to make C = (« S+ w W) 
less than (S + W), then any change increasing the ratio 


Cc rary : ‘ 
o w 

S+W (that is, increasing ¢ or » or both) also increases 
the A R for a 1 per cent. change of speed with a given 
length of arm; so that in this case both factors of 
the energy power increase. But if the mechanism 
makes C = (¢ S + » W) greater than (S + W), then a 
hani her i ing . 

change of mechanism further increasing SW 
altering the length of suspension arm results in the 
lessening of A KR per1 per cent. change of speed. But 
as the other factor ‘02(¢S + w W) in the energy power 
goes on increasing, such a change would still be bene- 
ficial in enlarging the energy power. In fact, if the 


. oS +oW é 

k, 
ratio 34 W be called it 
that the ‘energy power” for a given length of sus- 
pension arm of the ball—or radius of curvature of 
its outward path—is nearly in proportion to the cube of 

k 
Vk?+1 
is small, and more and more slowly as *& is made 
larger. Although this result is reached neglecting all 
consideration of internal friction, which when taken into 
account largely modifies it, still it is conclusive justifi- 
cation of the modern preference for high-speed governors. 
On the other hand, it should be remembered that k can 
be made large by increasing the length of arm—ie, the 
general size of the governor—as well as by increasing 
the speed, because C and A Rare each proportional to k. 
High speed is, however, less inconvenient than bulky size. 

The internal friction can be taken account of ty cal- 
culation, but it is easy, and very much more satisfactory, 
to find it by actual experiment upon the finished governor 
with the sleeve disconnected from the controlling gear, so 
that it must exert zero force power. By help of an instru- 
ment indicating accurately rotational speed—the most 
reliable is a revolution counter used along witha seconds 
stop-watch—five speeds are to be measured along with 
five simultaneous positions of the sleeve with the sleeve 
rising ; starting, say, from 2', Fig. 4, and rising gradually 
through 1,0, 1 to2. Then five other speeds are to be 
similarly measured with the sleeve falling, and the simul- 
taneous sleeve positions noted. From these experiments 
two speed characteristics, one for rising sleeve and the 
other for falling sleeve, are to be drawn out. Fig. 5 
shows examples of these, in which arrows are put upon 
the curves to distinguish the rising from the falling curve 
—although, of course, this is unnecessary in actual work 
—and in which the intermediate dotted curve is supposed 
to show the characteristic that would be obtained with- 
out internal friction. 

If, now, it be desired to convert the speed difference 
between the rising and falling curves into a force 
measurement of the friction, itis necessary to repeat the 
experiment with the sleeve in mean position, and with 
an increased value of S, the axial force on the sleeve. The 
values of S in both sets of experiments must beaccurately 
measured. Their difference is a force which is to be 
compared with the resulting change of speed at the 
normal position of the sleeve. From this ratio is easily 
calculated by interpolation the force corresponding to 


without 





can be thewn 


This increases rapidly with k so long as k 





the speed difference between the rising and falling curves, 
and this force is twice the internal frictional force reduced 
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to an equivalent acting on the sleeve. It is twice the 
friction, because the friction acts downwards in hinder- 
ing the rise of the sleeve, and wpwards in hindering 
its fall. 

The second experiment with the increased value of 8 
gives, at the same time, a measure of the “force power” 
of the governor. It should be repeated several times, and 
the mean of the results obtained should be used in the 
calculation. It gives additional confidence in the results 
to repeat the second experiment, also at the highest and 
lowest as well as the mean positions of the sleeve. 

In Fig. 5 the friction prevents motion taking place 
until 2 revolutions per minute extra speed has been 
attained; and as four revolutions per minute is 1 per cent. 
of the speed, only 4 — 24 = u revolutions per minute 
further increase of speed is available for the development 


of “effective” force power. That is, - = $ of the total 


force power is absorbed in internal friction, leaving only 
§ for effective external force power. Many governors are 
frictionally much worse than this. If the more liberal 
definition already suggested for effective force power be 
adopted, namely, } of the effective pull of sleeve on 
control gear when 5 per cent. change of speed occurs, 


c 




















5 r% L ° 
power corresponding to ae a 3 1% 


lutions change of speed instead of 1}; or, put more 
simply for calculation, 4 being the 1 per cent. of 400, this 


Bh =4- = If three revolutions increase of speed 


were needed to overcome the internal friction, the calcu- 
lation would be 4—- 2=3°4. If more than four were 
needed for the friction, for example, say six revolutions, 
the stricter rule suggested would give negative force 
power, while the more liberal measure would give force 
ee corresponding to 4~ $ = 2°8 revolutions change of 
speed. 

Let us now turn our attention to one other important 
good quality of a governor mentioned in our first article, 
namely, stability, which is its tendency to return to the 
configuration corresponding to its speed when drawn 
away from that configuration. The disturbance may be 
considered as an increase of radius /\ R of the circular 
path of the ball, or as a movement A H of the sliding 
sleeve. Having reduced other matters to effects on the 
sleeve, we may conveniently take the measure of the 
stability also at the same place. When the sleeve is in 
the position /—Fig. 3—there is a certain “ balanced” 
speed, which call N. The “balance’’ means that the 
forces S and W produce a centripetal force just sufficient 
to balance the centrifugal force of the flying masses at 
this speed N, and at the radius R corresponding to this 
position b of the sleeve. Now, suppose that from any 
temporary cause the balls move and the sleeve moves 
A H without any change of rotational speed N. As 
soon as the disturbing cause ceases to operate, the action 
of the governor should be to draw back the sleeve to the 
position 6, and this action should be prompt. The force 
measure of this righting action is the “stability.” In 
a properly constructed governor this righting force is 
greater the larger the movement A H is, and therefore 
the measure of the stability must be taken for a standard 
amount of disturbance. Dealing with English measures, 
it would be natural to measure it in pounds for A H 
= lin.; but a sleeve motion of lin. means in many gover- 
nors so large a change of configuration that for any one 
configuration, such as indicated by >—Fig. 3—the stability 
must be measured by the rate at which the righting force 
increases with the sleeve motion without change of speed. 


The centrifugal force being C = a > W RN, its whole 


variation when both N and R change is the sum of two 
parts due to these two changes. measuring the 
‘‘sensitiveness”” N and R are varied together in such a 
relation as to maintain balance between the above centri- 
fugal force and the centripetal force (¢ S + w W) 
produced by S and W at each configuration of the 
mechanism. 

In the measurement of the “force power,” there is 
involved only one of the two possible changes of centri- 
fugal force, namely, that part due to A N without any 
change A Ror AH. 

In measuring the stability we have again only one of 
the two parts of the whole possible change of C, but it is 
now the other part, namely, that due to a movement A R 
or A H, without any change of speed AN. 








The whole possible change of C under any conditions, 
that is, with any ratio between A N and A H, may be 
written :— 

2°84 § 2 > 
AC 10° W 3 NR-AN+N AR f 


ey a 
c{s-an+- A H,} 


R 
dH _ 
ak 
In dealing with ‘force power” the second term 
— zero, and A N is taken ‘01 N, so that A C = 
"02 C, 
In dealing with stability, the first term becomes zero, so 


that A C = 2 - A H, whatever magnitude be given 
oc 


to the sleeve motion A H. 

Now at the sleeve position the forces S and W _ pro- 
duce the centripetal force (¢S + W). If the sleeve 
moves a distance A H, this centripetal force changes 
— because ¢ and w change, and partly, if S be a spring 
orce, because S changes. The rate of change of centri- 
petal force with sleeve motion is conveniently written 


since o, 


fl (8+ W), and its amount for any sleeve motion 
€ 


A His then expressed by aa (cS+W).AH. But 
when no change of speed has occurred, the centrifugal 


force has increased Cc . AH. There is, therefore, now 


ck 
an excess of centripetal over centrifugal force equal to— 
( d C ) 
; Ss -~—,;; AH 
Pa bade S| Ties 


This excess draws the balls inwards again. It is the 
righting force operating when a disturbance A H has 
occurred, and giving stability to the governor. If it be 
divided by A H, the quotient gives the rate per inch at 
which the righting force developes with the motion of the 
sleeve. If it be multiplied by lin. it would give in pounds 
the stability as measured by a righting centripetal force 
acting at the balls. It will be more uniform with the 
other measurements, however, if it be measured by an 
equivalent force acting on the sleeve, which would pro- 
duce the same effect. We have already seen howto make 
the reduction. A centripetal force acting on the balls 
through A R gives the same work as the equivalent axial 
sleeve force acting through A H. The reduction is thus 
effected by multiplying the above by ox 5 At the 
same time the expression is made more readily compre- 
hensible by writing instead of C its value (¢ 8 + » W). 
oo results Righting Stability, pounds per inch rise of 
eeve— 


2 ite , @S§$+oW)l 

ini een 8+) oR jo 
It should be carefully noted that the necessary con- 
dition, that the stability be positive, means really the 
same thing, that the ‘‘ balanced” speed should increase 
as the sleeve rises, or, in other words, that the ‘ sensitive- 
ness” should be positive. In fact, it is an easy piece of 
mathematics to show that, neglecting internal friction, 


the— 
Sesstit 02 (¢ $+ W) 
ensitiveness = 7 = ‘i cS+owW 
TH” S+oW)-- -— 

the divisor in this formula being one of the two multi- 
pliers in that for the stability. We have shown how to 
find the sensitiveness graphically; and the stability can 
be found from the sensitiveness thus— 


02(S + ® W) 
Siig =. 2 =F. 
Sensitiveness 
Indeed, this very important quantity ‘‘ stability” enables 
us to set out very simply the relations between the funda- 
mental qualities of a governor; thus, neglecting internal 
friction— 
Energy power = 4 force power X sensitiveness 
4 stability x (sensitiveness)* 
Force power = stability x sensitiveness 
Centrifugal force = 50 ¢ force power 
= 50 o stability x sensitiveness 


The energy power can be reinforced to almost any 
extent by compounding with the governor a power 
“relay.” The limits of available space prevent us goin 
into this subject on the present occasion. Mechanic’ 
clutches directly shunting on to the governor gear a relay 
of the mechanical power of the engine itself are difficult 
to manage satisfactorily. There is here abundance of 
power available ; the difficulty is to make the connection. 
A toothed pinion thrown inand out of gear with atoothed 
wheel is an impossible arrangement, because the pinion is 
running at Mak aweed at the instant that the tips of its 
teeth meet those of the stationary wheel, with the result 
that the teeth become rapidly stripped. The various 
forms of friction clutch that have been used for the pur- 
pose get their surfaces very rapidly abraded, because of 
their coming into contact only gradually, and because of 
small variations of speed not producing sufficient contact 





pressure to ensure the necessary frictional grip. The | pany 


resulting necessity of continual setting up these surfaces 
as they wear is very troublesome, and the man in charge 
soon gets tired of the duty and neglects it. Such 
arrangements may be got to work well for a short time, 
but before long they inevitably become inoperative. 
Nevertheless, if appears to the writer that some efficient 
and durable gear for this purpose ought to be eventually 
forthcoming. A pinion with a wire brush face in place of 
teeth has been tried with some measure of success where 
no great sensitiveness is desired. A coupling gear after 
the style of Froude’s hydraulic brake is also feasible. 
Hydraulic power relays have been used quite success- 








fully, but their arrangement is too expensive for Ordinar 

circumstances, except at hydraulic stations where thi 

form of power is being generated for other Purposes, 
Steam relays can also be cheaply provided, and are suit. 
able when no nice gradation of the governing movement 
of the gear is required, but it is difficult to arrive at such 
gradation by steam with certain and reliable regu 

larity of action. The writer believes that in the Bear 
future electric power relays will be largely used in 
connection with governors for all purposes. At electric 
generating stations such relays should be easily practic. 
able at present by help of electro-magnetic gearing or 
otherwise, and when dynamos of very small power are 
made efficiently and at proportionately small cost, such a 
dynamo incorporated with the governor, and driven by the 
same belt or other gear, will promptly supply all the 
power required the instant the governor sleeve makes the 
necessary electric contacts. So long as uniform speed ig 
maintained, of course the dynamo would run idle. But 
when engineers become familiar with such electric relays 
a further easy progressive step will probably soon do 
away with speed governors of the centrifugal type 
altogether. 








HARBOURS AND WATERWAYS, 


Plymouth.—A joint report has recently been made to the 
Corporation of Plymouth by Sir J. Wolfe Barry and Mr. ¢, A, 
Brereton on the development of the Cattewater and the com. 
mercial portion of the port, so as to adapt it for modern 
steam traffic. The works proposed for this purpose are the 
deepening and widening of the main low-water channel of the 
Cattewater ; the construction of deep-water quays along the 
lower part, suitable for the largest ocean steamers; and in 
the upper part for second-class vessels ; the extension of the 
present breakwater at Mount Batten, so as to give better 
shelter to the pro quays; and the construction of a 

raving dock of sufficient dimensions to take the largest vessels, 

he depth proposed to be given by dredging is 30ft. at low 
water of ordinary spring tides, At present there is about 16ft, 
at low water, and the rise of tide is 15}ft. at spring and 12ft, 
at neap. The material to be dredged consists chiefly of clay 
and sand, the limestone rock only cropping up above 
the proposed bottom over a small area. The length of 
the proposed quays is 2200ft., with 30ft. at low-water, 
and 1850ft. with 26ft. of water. The estimated cost of 
the works, including £100,000 for the graving dock, is 
£484,000. The report states that, considering the unrivalled 
capabilities of the Cattewater and of its sea approaches for 
development as a port for the accommodation of the largest 
vessels at a comparatively small cost, there is every reason to 
expect that the shipping, railway, and trading interests would 
gladly avail themselves of the improved facilities afforded. 

While thus the Corporation are contemplating a large 
scheme for the commercial improvement of the port of 
Plymouth, the gigantic operations which are being carried 
out by the Admiralty on the Keyham extension works at 
Devonport are making rapid progress, The contract for these 
works, amounting to £3,175,000, one of the largest under- 
taken by a single contractor, was let to Sir John Jackson in 
March of last year, and the work is expected to be finished in 
the early part of 1903. The works include a closed basin of 
354 acres, to which access is to be obtained from the Hamoaze 
by @ caisson in the centre of the western wall, and at the 
south-west corner by a lock 800ft. long and 70ft. wide at the 
bottom, and 121ft. at the top, so constructed that upon 
occasion it may be used as a graving dock for the largest 
battleship. Three other yo a docks are to be made 
to communicate with the ti n, which will open into 
the river. The graving docks are to be connected with the 
pumping station by a culvert placed 90ft. below the surface. 
The walls of the dock are to be of concrete, faced with granite 
and limestone from quarries which adjoin those which 
supplied thestonefor Plymouth breakwater. Theexcavation for 
the walls has to be carried to a depth of about 90ft., a portion of 
which is through rock. The trenches for these walls are S0ft. 
deep and 40ft. wide. The quantity of material to be removed 
from the site of the dock before reaching the required depth 
of 55ft. below the coping is about 60 million cubic yards. The 
mud and soil excavated is to be carried out to sea in six large 
steel hopper barges, which are now being built on the Clyde. 
The most remarkable feature about the works is the immense 
cofferdam for enclosing the site of the docks while the 
excavation is going on which extends to a length of 1} miles. 
Owing to the great depth of mud covering the foreshore of 
the Hamoazs it was found necessary to use piles of from 65ft. 
to 85ft. in length. These have been obtained from Oregon, 
the only place where timber of sufficient length and size 
could be obtained. This timber has been brought over in nine 
vessels specially chartered for the purpose, the voyage round 
Cape Horn occupying nearly six months. The piles are 
placed 5ft. apart, the space between being filled with clay. 
Up to the present time, about 13,000 piles have been driven, 
the amount expended on the dam and staging being over 
£150,000. The dam, which has occupied since the " ng of 
last year in constructing, is now nearly completed. In addi- 
tion to this dam, the other temporary works include the 
erection of 400 houses for the workmen, about 20 miles of 
railway, and shedding to hold 5000 tons of cement— 
which represents about one month’s np roomy 
electric light plant, and other buildings and stores. The 
shingle for the concrete is being obtained from Start Bay. 


Heysham Harbour.—The construction of the new harbour 
for the Irish steamboat traffic, for which powers were obtained 
last session, has been given by the Midland Railway Company 
to Messrs. Price and Wills, the contract amounting to nearly 
half a million. Work has already been commenced, and it 
is expected that the harbour will occupy four years in con- 
struction. Hitherto the shipping trade of the Midland Com- 
has been carried on from Morecambe, but some time 
since they acquired a large tract of land at Heysham, where 
deeper water can be obtained, and have constructed a branch 
from the Lancaster line to the new port. The harbour is to 
consist of two curved converging piers running out from the 
shore to deep water, the northern pier being one mile in 
length and the other 14 miles, leaving an opening in the 
centre. Within these breakwaters, a pier is to be 
constructed 2000ft. long, with a depth of 17ft. at low water; 
to which depth the harbour is to be excavated, involving the 
removal of 14 million cubic yards of sand. The branch line 
of railway run on to the pier, and the steamboats will 
be able to berth and discharge their cargoes or passengers 
at any state of the tide. 
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LDING AND MARINE ENGINEERING 
STE THAMES IN THE VICTORIAN ERA, 
No, IX. 
assing from the first decade of Queen Victoria's 
reign—a period in which the wooden ship was predomi- 
nant—we must not omit notice of one vessel that was at 
the time she was built the largest and most powerful 
steamship in the British or any navy. This chip, the | 
Gorgon frigate, gave her name to a type of engine 
specially designed for her-—which was subsequently 
fitted to numerous vessels of all classes—and being of 
novel construction, compared with its predecessor the 
side lever, was claimed to be the most compact, lightest, 
and strongest engine then in existence. ; Kee 
Previous to describing her propelling machinery, it will 
be advisable to give some particulars of the ship herrelf, 
to show what her engines were called upon to do when 
driving her through the water. Se Ae engined on the 
Thames by Messrs. Seaward and Co., of Limehouse, the 
Gorgon was built at Pembroke dockyard from the designs | 
of Sir W. Symonds, the then Surveyor-General of the Navy. 
Her principal dimensions were :—Length on deck, 183ft.; 
breadth between paddle-boxes, 37ft. 6in.; and she was of 
1150 tons burden BO.M. In Fig. 48 we give an illustra- 
tion of the vessel hereelf, taken from her official model, 
which for symmetry and other qualities was unequalled 
by any vessel in our ownor any navy. Unlike our modern 
steam warships, the Gorgon combined in an eminent 
degree the qualities of both a sailing and a steamship. 
The Gorgon’s propelling machinery consisted of a pair 
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pairs back to back. They had in all twelve furnaces | that time was in a measure called upon at short notice to 
and two stokeholds, with ample space and free com- | adapt bis new creations to the s requirements of the 
munication all round them for the circulation of the air. | propelling agency employed. That this was admirably 
The coal bunkers were at the sides of the ship, about 8ft. | effected in the case of our earliest steam warships—con- 
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Fig. 43—YER MAJESTY’S FRIGATE GORGON 


wide, extending the whole length of the machinery and | sidering that foreign navies offered no precedent as a 
boiler space ; they had a coal capacity for 400 tons, equal | guide—we have evidence in her Majesty's ships Gorgon 
to sixteen days’ consumption, and formed a protection | and Terrible, whose propelling machinery, although of 
to the vulnerable parts of the engines and boilers that | different types, was well adapted to its purpose. Of the 
| last named of these ships we are now able by illustra- 
tion to give our readers a correct notion of what ourearly 
steam frigates were like when in sea-going and fighting 
trim, ready to do battle in their country’s cause. When 
giving—in a previous article—an illustrated description 
of the propelling machinery of the Terrible, together with 
her principal dimensions, we withheld any detail of 
her armament until we were able to illustrate the 
| vessel. In Fig. 46 we now show her under weigh, firin; 
|@ salute, in company with one of her wind-propelle 
sisters of line-of-battle ship type. Through the disposi- 
tion of her boilers, before and abaft her engines, she was 
fitted with four funnels, by which she was everywhere 
recognised for some considerable time ; in fact, until she 
was re-boilered. 

Her armament, which was heavy, was carried on two 
decks, the guns being disposed as follows :—On the lower 
deck were carried four 56-pounder 11ft. guns on slides, 
pivoted to fire fore and aft in a line with the keel, over 
bow, stern, and on the broadsides ; and four 68-pounder 
broadside and quarter guns on common carriages. On 
the upper deck, four 56-pounder 11ft. guns on slides 
pivoted for firing in the same way as those on the lower 
deck ; and four 68-pounders on slides, pivoted to fire on 
the broadsides, bow, and quarters, with shot or shell; 
being sixteen heavy guns, eight on each deck, enabling 
the ship to fire at the same time four bow and four stern 
chasers, and if required five from either quarter at once. 
The Terrible also carried three 12-pounder carronades for 
boats on landing troops, and one long brass field piece for 
land service, making altogether twenty guns. 

The towing power and other good qualities of the 
Terrible were fully tested in the great gale of October 25th, 
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Fig. 44 ENGINES OF THE 


of direct-acting engines of the new type, each of 160 
nominal hor:e-power, a front and end elevation of one of 
which we give in Figs. 44 and 45. In them it will be 
seen that the cylinder is placed directly under the crank 
shaft, the head of the piston-rod being connected directly 
to the crank by a not over long connecting-rod. To pre- 
serve the vertical position of the a while working, 
the engine was fitted with a parallel motion of rather 
peculiar construction, one end of the radius rod being 
connected to and working on a stud attached to the engine 
framing, and the other to a similar stud in the air pump 
lever, this lever being made to work on a vibrating pillar 
that the head of the piston-rod might keep its vertical 
path. A special peculiarity of this engine was that its 
cylinder cal four steam ports, two for steam admission, 
and two for its exhaustion on its passage to the condenser, 
each of these ports having a separate slide and slide 
jacket. How the movement of these valves was effected is 
plainly seen in the illustrations. There being but one 
excentric on the crank shaft—with a balance sheave—it 
had to do the duty of working all four slides, which it 
did by means of the gear shown, there being a weigh 
shaft on the forward and aft sides of the cylinder, with | 
its levers for moving the valve spindles, and those for 
connection up to the gab-clutch in the excentric rod. The 
engine was reversed in the ordinary way where a single 
excentric was used. 

To combine strength with lightness in the structure of 
the engines, the crank shaft bearing brackets were sup- 
ported by eight wrought iron columns resting immediately 
on the tops of the cylinders, each engine being carried by 
a strong bed-plate, which with the condenser and lower 
part of the hot well were cast in one piece. 

It was claimed for these engines that their advantages, 
as compared with a side lever engine of the same power, | 
were great saving of weight and space occupied, and 
greater exemption from accident, with security to those 
who worked them from their simpler arrangement, and 
having a less number of moving parts; there being no | 
side levers in motion, it was easy to get round every | 
part with perfect safety. They were also a more efficient 
and economical application of motive power. That 
improvement in all Sees respects was decidedly progres- | 
sive in the first decade of the Victorian Era is evidenced | 
in the engines of the City of Paris, introduced by Messrs. | 
Joyce and Co. 

Steam for the Gorgon’s engines was supplied by four 
opper boilers, detached from each other and placed in ' 





| 1854—which caused the loss of many fine ships—when 
wd she towed one of our line-of-battle ships out of the bay at 
FRIGATE GOFGON Fig. 45 | Sebastopol, in the teeth of the gale, toa place of safety. 
She acquired the nickname of the Black Sea Cat, in con- 
| sequence of the active part played by her throughout the 
were not below the water-line, out of the reach of shot. | continuance of the Crimean War. 
We are apt to boast in these record-making days ofthe | Recurring to the subject of the improvement of the 
celerity of the engine fitting of ships, but it is recorded | marine engine and its adjunct, the steam generator, prior 
that the Gorgon was fitted by Messrs. Seaward and Co. | to 1837, we are glad now to be able to illustrate the 

















Fig. 46—HER MAJESTY’S PADDLE-WHFEL STEAM FRIGATE TERRIBLE 


with her engines and boilers, and had steam up ready for { very novel means proposed by Mr. T. Howard—described 
trial, within two months from the time she arrived at | in our last article—of generating steam practically with- 
their wharf at Millwall. out a boiler, and of subsequently condensing and return- 

As it was soon found on the adoption of steam as a | ing it in the form of water to the vaporiser by an original 
motive power for ship propulsion in the Navy, that a| process. Before tracing the action of the apparatus as 
radical change in design from the old type of wind-driven | illustrated, it must be understood that the sketches of 
vessel had become a necessity, the naval constructor of | it which we give, explain the general principle of the in- 
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vention, but do not necessarily show its mode of applica- | tension, which would at once find its way into the annular 
tion on ship’ , a8 the vaporiser and vapour chamber | vapour chamber surrounding the steam cylinder. When 
might be located in any suitable part of the machinery | sufficient steam had thus 5 en generated to fill this 
space of a ship, and not, as shown in our illustration, | chamber at the desired pressure, communication would 
directly under and around the engine cylinder. | be opened with the cylinder’s steam ports, and the engine 

The cardinal principle involved in the process was the | would commence to work. The capacity of the vapour 
rapid conversion of liquid in a hot state into vapour of a | chamber was by preference made equal to that of the 
comparatively high tension, by the instantaneous action of | working cylinder. To keep up its heat it was surrounded 
heat of a higher temperature than the vaporising point of | with an external casing constructed as shown, and into 
water. Mr. Howard proposed to effect this conversion in | the space between was conducted by flues—placed at 
the manner described in our last article, by means of the | convenient distances apart round the fireplace — the 
apparatus illustrated in this in Figs. 47 and 48, Fig. 48 | heated air from the fire, before it passed into the chimney. 
being a vertical section through the centre of the vapour | Should the steam in the vapour chamber accidentally 
engine, and the steam generating or water vaporis- | reach a greater pressure than required, a safety valve P 
ing apparatus, and Fig. 47 a similar section through was attached to it, so loaded as to allow the excess to 
the condenser, in which the vaporised water in the | pass into the condenser by means of the pipe between P 
form of steam is reconverted into its original normal | and § and the vertical tube Y, fixed within the condenser, 
condition. | which latter also served to draw .off any air-—it being 

With our previous description of this apparatus there | connected to the air pump—which may have entered the 
is little necessity for further explanation, as with it the | — by leakage. 
illustrations almost explain themselves; but as the ‘o condense the exhausted steam, it was delivered from 
necessary amount of vaporising surface is obtained in | the eduction port by the pipe Q, Fig. 47, to the cylindrical 
the illustration in a different way from that adopted on | vessel R—dome-shaped at its upper part and by prefer- 
shipboard and as previously described, some words in | ence made of copper—which was immersed in a cast iron 
explanation are necessary. | cistern, of the form shown in the illustration, kept filled 

Fig. 48 shows the vapour engine as it was erected on | with cold water. The bottom of the condenser was a 
shore to do the work of an ordinary steam engine. The | casting of special form, which served to conduct the 
vaporising apparatus represented by the shallow circular | water of condensation from it through two vertical 
wrought iron pan B, with its covering plate C, is carried tubular passages T T, and a flat shallow hot well T! to 
by a brick-built fireplace as shown. A cylindrical vessel | two lift pumps, one of which U is shown in section, and 
of iron—whose walls are represented by A A—having its | at the same time to supply by a connecting pipe the in- 
lower end expanded to an increased diameter, rests by its | jecting pump L with water. 
lower flange upon that of the circular plate C, and is,| The lift pumps U, worked by the engine, alternately 
together with the flange of the pan B, made air and | withdrew the water from the lower part of the condenser 
steam-tight, and firmly bolted together. The uppér end 'R, and passed it through the pipe V coiled round its 
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Fig. 48 


Fig. 47 HOWARD'S VAPOUR ENGINE AND CONDENSER 


of A A has an inside flange on which the steam | cutside and eventually entering its bottom end, where 
cylinder is carried as shown, and is jointed and bolted in | it was closed by a valve W, opening upwards. To this 
a similar manner as its lower end. As the sides of the | valve was attached a rod working through a stuffing-box 
steam cylinder are exposed to a much greater heat than | at Sin the top of the condenser, which was weighted so 
that due to a low pressure of steam, the cylinder is | as to cause a moderate pressure on the valve. In this 
carried as shown to allow of its free expansion. | way the coiled pipe V was kept full of water, which, 

Below the pan B the fire is made on the perforated top | passing the valve W by the action of the lift pumps, was 
of the shallow cast iron box N, which is connected to an | projected upwards, and spread by it on all sides of the 
air fan worked by the engine, the connecting pipe having | condenser, and again fell with the fresh exhaust steam 
an adjustable valve to regulate the amount of air | admitted from the cylinder, instantly reducing it by its 
supplied, and the intensity of the fire. The furnace sides | contact to the liquid state. Although warm, it would 
are partly made up of a cast iron hot-water cistern, | be partially cooled in its passage to and through the 
having within it a tube J, which is the conduit for the hot | pumps U, and more effectually so by passing through 
water, from which the steam used in the engine cylinder | the coiled pipe V, tefore it would be again injected 
is generated. This tube receives its weter ransom of | amongst the exhausted steam. To keep the condenser, 
the injecting pump L, and delivers it when sufficiently | the vessel beneath it, and the coiled pipe as cool as 
heated by the same pump to the injecting valve box I, to | possible, they were—while the engine was working— 
which is connected a tube passing through the wall of the | surrounded with cold water, continually pumped into the 
vaporising chamber to its centre, and having fitted at its | cistern below at X, so as to flow in a direction contrary 
end the sprayer H. to that of the water within the coil V, and withdrawn 

Now, as three square feet of steam generating heating | at X, its upper part. 
surface was required per square foot of fire-grate for each | Although the Terrible steam frigate was the largest 
horse-power of the engine, it will be seen that it was | full-powered vessel of her class at the time of her con- 
necessary to adopt some means of providing the former, | struction, and did good service wherever she was subse- 
without unduly increasing the latter, and with it the | quently employed, and was moreover a ship of which the 
bottom surface of the pan B. This difficulty the inventor | naval authorities and the country might well be proud, 


overcame by inserting in the circular vaporising surface 
plate C, a number of small cylindrical iron cups D D, 
which were tightly fitted into the plate, and placed just 
so far apart as to leave sufficient material between for 
strength and means of securing them. In this way 
sufficient heating surface was obtained for the vaporisa- 
tion of the required amount of the injected water. On 
the side of the vapour chamber A A, directly opposite to 


the injecting valve-box I, a connection is made by the | 


pipes G and E with a box F, which serves as a means of 
filling the pan B with mercury, and forming a communica- 
tion between it and the vapour chamber above, so as to 
equalise the pressure upon both, the pipe E and the box 


| there were still disabilities attached to her as a warship, 
which were absent in one propelled by a screw. So long 
|as the propelling agent of a ship was open to 
| destruction or disablement by an enemy’s shot, 
| the power stored up within her was of little advantage 
| for war or locomotion purposes, but rather helped to 
| reduce her to a worse condition than if she had depended 
solely on the wind for propulsion. 
These early steam warships were, we know, designed 
| for both sailing and steaming, but in the case of a 
disabled wheel-propelled ship, when under a press of sail, 
the inclination of her hull would be a great drawback to 
| her progress, as compared with a vessel having a clear 


F also serving to admit of any rising of the mercury by | side; and even supposing no injury to happen to such a 
vessel’s engines in a fight—which would be very doubtful 
—there would still be the great disadvantage of not 
having the broadside battery clear, or of being able to 
get close to an enemy when wishing to board, together 
with the Goreme 

not desirable—by t 


expansion. 

It will from the foregoing explanation be seen that, on 
causing an injection of hot water by the opening of the 
valve I to be made through the sprayer H, on to the 
heated surface of the cups D D and 
instantaneously conve 


late C, it will be | 
into steam of a high degree of | 





the whereabouts of the ship—when 
e noise of the paddles. 





PRIVATE BILLS FOR 1898, 
Asovr this time last year the total number of private Bills 


deposited for the past session amounted to, including all 
classes, 247. These figures have this year undergone a serious 
diminution, having retrograded to the considerably smaller 
sum of 162, thereby showing a very regrettable reduction of 
almost exactly 30 per cent. So far as railway Bills may be 
considered, to which we always accord the first place, the 
falling off reaches to as much as 25 percent. This deficit 
would not be, perhaps, of so much significance if the enter. 
prises and undertakings for the carrying out of which the 
Bills are introduced into Parliament were of an extensive 
and important character, necessitating a Correspondingly 
large expenditure of capital. It is not the number of rajj. 
way Bills which is the sole criterion of the value and cost of 
the schemes promoted by them. The length of mileage ig 
an important factor, and so also is—frequently to a much 
greater degree—the nature and description of the location of 
the new route. In a word, the estimate is both of a quan. 
titative as well as of a qualitative kind. While it would be 
premature at present to institute an analysis upon these 
principles, o to the absence of official and trustworthy 
information, which will be forthcoming, and of which we 
shall avail ourselves at the proper time, yet it may be stated 
generally that neither the extent of any one particular work 
nor the capital demanded will equal the sums which haye 
been petitioned for during very recent sessions. At the Jast 
sitting of the islature the largest pro; new capital 
asked for in the Bill was for the City and West End Railway, 
the promoters of which limited their demands to £4,200,000, 

That the metropolis, with respect to railway Bills, is taking, 
so far at least as the number is concerned, a very fair lion’s 
share, is evidenced by the fact that just one-third of the total 
is devoted to increasing the facilities already possessed by 
its inhabitants for moving themselves and their goods, 
chattels, and belongi A considerable number of this 
large percentage of the total does not either affect or minister 
to the emanates wants of London to any very 
appreciable extent. If we commence with our great insular 
lines, which run through the greater part of or starting from 
London, nearly the whole length of the land, we find that 
beyond asking for compulsory powers to acquire land to 
enable an extension to be made of their existing termini, 
ways, and works, but very littleis proposed. The application 
of the London and North-Western pee cg goes no further; 
while the Midland eye Ban 7 the ba er 
request to be allo’ on to stop up a public 
pedestrian thoroughfare, and, we presume, if required, to 
erect a footbridge in lieu thereof. It is true that the Great 
Northern Railway seeks for powers to make a couple of short 
branch lines in the es of Islington and Hornsey, in the 
neighbourhood of Finsbury Park; but, on the other hand, 
the Great Western proposes only a General Powers Bill, 
which scarcely pect the jurisdiction of the administra- 
tion of the County of London. The Great Eastern Company 
has lodged a similar Bill, the provisions of which are equally 
nugatory regarding the metropolitan area. Turning the 
attention southwards and westwards, it is to be observed that 
the South-Eastern contemplates the laying out of several 
small subsidiary lines at sham,and Deptford. It also 
intends, by the aid of loops and small junction lengths, to 
considerably accelerate its suburban and terminal local 
traffic, which is at present open in the highest degree to 
every possible amelioration and influence of that description. 
A short line or two near London is proposed by the London, 
Brighton, and South Coast Company, and it is likewise under 
contemplation to widen that portion of its line which runs 
from ir West End terminus to the great railway 
rendezvous at Clapham Junction. Every inhabitant of South 
London is aware of the present and probably of the future 
widening of the London and South-Western line, for which 
latter work a Bill will be introduced into Parliament. 

The success which has attended the City and South Lon- 
don Railway, in conjunction with the tramway, in running 
the omnibuses off the Clapham-road, may perhaps have sug- 
gested that the construction of another very similarly placed 
electric line might be attended with the same results on the 
main Brixton tho fare. At any rate, a scheme is 
launched having for its object the making of an underground 
line, starting from the present Borough-road Station of the 
City and South London way, and terminating at Brixton- 
hill. A connecting subway will establish a means of com- 
munication for foot passengers between the existing Oval 
Station opposite Kennington Church and an adjoining 
station on the new line under the Brixton-road, Clauses are 
also added to vr 3 Bill which are age for the ae . 
authorising working arrangements, the guaran an 
cabearigtes of capital, and other mutual advantages 
to so amicable an extent as almost to amount to a virtual 
incorporation of the old and new companies, I: is to be 
that when the Brixton line is started the construction 
of it will be more vigorously pushed forward than has been 
the last section of the Clapham-road line, namely, that length 
from the Oval Station to the terminus at Clapham Common, 
which, though but a mile and a-half in extent, has been 
years in an uncompleted condition. We notice our old 
friend the Charing Cross, Euston, and Hampstead project 
again, and still to the front, but for some inexplicable reasons 
it never seems to get “any forrader.” Perhaps the present 
— to incorporate a fresh company to promote an electric 

e from Paddington to Charing Cross may cause it to hurry 
up a bit. I¢ is proposed to link up for pedestrians the new 
stations with the South-Eastern in a manner analogous to 
that just described for the underground railways south of the 
Thames. The communication will not, nevertheless, be in 
apy sense complete until the connection is extended, so as to 
include the metropolitan railway system on the embankment. 
One example more comprises a subterranean route, commenc- 
ing at New Cross, following the present tram lines under the 
Old and New Kent roads, and bringing up at Waterloo, to 
which locality converge the London and South-Western, the 
Waterloo and City, and the Waterloo and Baker-street rail- 
ways. On some future occasion we shall draw attention to 
the principal provincial and country railway Bills and other 
enterprises now before the public. 








BrivTisH ASSOCIATION OF WATERWORKS ENGINEERS. — We are 
informed by the secretary—Mr, W. H. Brothers—that the winter 
meeting will be held in London in February next, when a oer 
will be read by Mr, H. W. Pearson, M. Inst, C.E., M. Inst. M.E., 
engineeer of the Bristol Waterworks, on “Springs and Wells for 
Town coupes, and Works in 


Connection with Same.” At this 
meeting re will be an election of members and 





associates. 
Proposal forms and all particulars can be had at the offices of the 
Association. 
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DR. ICHISUKE FUJIOKA 


MODERN JAPAN.—INDUSTRIAL AND} But they maintain that the capacity of the Japanese for 


SCIENTIFIC. 





PROF. KINGO 


MR, 


[From our Special Commissioner. ] 
No, XIII.—THE TRAINING OF ENGINEERS (continued), 
Wis regard to the capacity of the J: — for absorb- 


ing technical knowledge, no one who 


to do with them can deny that it is very marked. The in my article on “The Chances of the Foreign 
most rabid anti-Japanese foreigners here admit that fact. | neer.” There is, however, little to add to the statements 


as had anything | quently taken to task for not emphasising this fact more 


PROF. 


GEORGE S. BRINDLEY 


BUNJI MANO MR. W. K. BURT 





TATSUNO 


MR, J. CONDER 


utilising their knowledge in a practical manner is to a 
great extent wanting. 

No doubt many of the Japanese engineers to-day are 
wanting in practical knowledge, and since your issue of 
the 23rd July came out to this country I have been fre- 
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then made. The lack of practical experience is due to 
two causes. In the first place, the Japanese students 
have not got the variety of object lessons before them 
that ours have. There is no large selection of ironworks 
to choose from, by means of which students can make a 
study by observation and manipulation of the i 

or particular work to which they intend eventually to 
devote their lives. Boys here have not had fathers, and 
uncles, and brothers, and so on, who have been and are 
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engineers. They have not been able yet to live, so to 
speak, in a natural atmosphere of engineering from the 
time of their birth. Then, again, the educated engineer 
here has not yet grasped the fact that to soil his hands 
with manual labour, with the object of mastering the 
practical part of his training, does not necessarily lower 
his dignity. Itis only of late years that the better class 
Japanese have descended to trade, or adopted a profes- 
sion other than that of arms. In fact, the only industry 
with which a Japanese gentleman had been in the habit 
of identifying himself was agriculture; and in that only 
to the extent of letting the poorer classes take the risk of 
the crops and do the work for his benefit. 

But now engineering is considered a respectable calling, 
whether in its professional, industrial, or commercial 
character, and a better class of man is adopting it. He 
is, however, metaphorically speaking, working with his 
gloves on, and it is not until he decides to take them off 
that we shall be in a position to form an accurate com- 
parison between the Japanese engineer and his foreign 
confréres or competitors. At the present time he is not 
likely to forsake his existing methods, for the simple 
reason that, owing to the increase in engineering enter- 
prises, and the ‘‘ boycotting” of the foreign engineer, his 
services are at a premium just now. But the time will 
come when the competition for employment between 
Japanese a will be as keen as elsewhere, and 
then those who have a practical as well as a theoretical 
training will get the work. 

Engineering, as a study, is daily increasing in popu- 
larity, and the capacity of the Imperial University is 
already overtaxed in this respect. Just lately a new 
engineering college on the same lines has been started in 
Kyoto, with Professor Iwata Nakazawa in the presidential 
chair ; and numerous other technical establishments are 
springing up in various parts of the empire. Then there 
is the Tokyo Institute of Technology, which is annually 
pouring out a number of finished engineers. This 
establishment is under the presidency of Mr. 8. Tejima. 

In a way the Tokyo University has of late years taken 
a step backwards with regard to the practical training of 
the engineering students ; for while it is true, as previously 
explained, that there is a machine shop in connection 
with the College, this is more in the nature of a show- 
room, or an extension of the museum, than a workshop. 
And even were a student desirous of doing practical 
work there, the mapping out of his theoretical courses 
would not admit of his devoting much time to it. In the 
olden days the University students went through a course 
of practical mechanics at the hands of Mr. George S. 
Brindley, instructor in the Akabane Engineering Works, 
which had an official connection with the University. 
Bat this establishment was eventually turned into a 
small arms factory, since which date the student has had | 
to rely on intuition for his experience in this direction, ; 
which is, to say the least of it, a somewhat broken reed. 

Tae Tokyo Institute of Technology referred to above 
is an establishment deserving the utmost credit. Like 
the Imperial University, is is under the control of the 
Department of Education, but there is no sort of connec- 
tion between the two. It is rather for training industrial 
than professional men in various trades. At the present 
day there are 204 students, of whom 144 are in the 
engineering department. Here practice is the first con- 
sideration, and a complete set of engineering shops are 
in operation for the students. The theoretical side of 
their education, however, is by no means neglected, and 
the men who graduate from here are sure of good employ- 
ment. But it ranks as a secondary institution to the 
Tokyo University, and the men from it usually develope 
into foremen, and so on. This I have no doubt is mainly 
due to class prejudice, and will right itself in time, for 
there is no doubt that many of the students from the 
Institute of Technology know their business as ‘“all- 
round” engineers better than some of those from the 
higher class establishments. In England we do not 
much care how a man has been trained as long as he 
knows his work. At present in Japan, as far as engineer- 
ing is concerned, the diploma and social standing rank 
higher than individual merit. But no doubt this will 
change as the country becomes modernised. 

In concluding this article, I would like once more to 
refer to the manner in which the Japanese treat their 
foreign advisers. I have talked over and over again with 
most of those who are still in Japanese employment; 
and, in spite of individual grievances, I find that the 
consensus of opinion cf these gentlemen is emphatically 
that on the whole they have been fairly dealt with; and 
that, as far as carrying out a contract with them is con- 
cerned, the Japanese have been scrupulously honourable. 
In answer to my question on the above subject, a very 
learned gentleman said, ‘‘ When I compare my treatment 
here with that which my fellow-students and I habitually 
meted out to our long-suffering French professor in 
England, I can only say that, even at this distance of 
time, I blush to think of England’s treatment of the 
foreigner, as exemplified by our behaviour to that good 
old man. I have often wished that, in after life, I could 
have come across him once more, so that I could apologise 
to him and endeavour to make amends for our conduct in 
the past.” Perhaps among the many Japanese who have 
come in intimate contact with this gentleman during 
his long sojourn among them, there will be found some 
who, after he has left them, may feel the same twinge of 
conscience with regard to their treatment of him. 

It will no doubt interest the readers of Tuz ENGINEER 
to have before them the portraits of the leading men, 
professors and otherwise, who have been responsible 
for the training of the Japanese engineer of to-day, 
and accordingly I send photographs of the following’ 
gentlemen: — Viscount Yamao, ex-President Kato, 
Doctor Divers, Professor Fourouitsi, ex-Professor Milne, 
Professor Mano, ex-Professor Burton, Mr. Fujioka, 





lecturer, Mr. Cawley, ex-lecturer, ex-Professor Conder, 
Professor Watanabe, Professor West, Professor Miyoshi, 
Professor Tatsuno, Professor Matoba, Professor Inokuchi, 








Professor Takamatsu, Professor Nakano, Mr. Brindley, 
ex-practical instructor. 

The above list gives a very representative collection of 
the gentlemen to whom Japanese engineers of to-day 
owe their education. Others whom I should have wished 
to insert were unable through absence or other causes to 
send me their photographs in time for this article. 

It is not necessary to say any word in praise of the 
gentlemen whose photographs are shown. Many of them 
are men with an already world-wide reputation, and 
others, less known, have laboured equally conscientiously 
and intelligently to bring about the present state of en- 
lightenment. In any case, the results of their work speak 
more eloquently for them than anything I could say on 
the subject. : : 

The foreign professor in the mechanical engineering 
group is Mr. C. D. West, who, with the exception of 
Doctor Divers, is the only Englishman now remaining in 
the service of the Tokyo University. In fact, Doctor 
Divers and Mr. West are the only two foreigners of any 
nationality lefi in the engineering and science colleges, 
with the exception of a German professor, whose name 
I do not know, but who, as I understand, has just been, 
or is about to be, appointed in the mineralogical section. 

Of the English professors so long identified with 
engineering training at the Tokyo University, but who 
have left, Mr. J. Conder, the architect, is in private 
practice in Tokyo; and Mr. W. K. Burton, the civil 
engineer, is in the employment of the Japanese Govern- 
ment as an adviser on waterworks and sanitary 
engineering. Mr. J. Milne, of earthquake fame, and Mr. 
Alexander are no longer in Japan. 


Since the foregoing was in type we have received from 
a well-informed correspondent the following additional 
information: —In 1874 the Imperial University of 
Jay ai, or Dai Gaku, situated in the north of Tokyo, had 
so far developed as to be prepared to launch into the 
higher professional departments of study and training ; 
and faculties of law, engineering, and chemical science 
and technology were established. Mr. Robert H. Smith, 
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of Edinburgh University, who had had varied practical 
engineering experience at home and abroad, was 
appointed to organise and take charge of the engineering 
department. The courses covered both mechanical and 
civil engineering, with much work done in the drawing- 
office, the laboratory, and in field surveying. The classes 
commenced at eight in the morning, and the eagerness of 
the students was exemplified by their willingly starting 
every Saturday morning at 7a.m., the weather being wet 
or fine, for surveying in the outskirts of the city, which 
was continued until 6 p.m. In 1876 the classes had so 
far developed that at Professor Smith’s suggestion a 
second professor of civil engineering was appointed. The 
first occupant of this chair was Colonel Wasson, of the 
U.S.A. army, who was, however, very shortly succeeded 
by Major W. S. Chaplin, also an American. In the 
engineering laboratory the most important piece of work 
done was the testing of the elasticity and strength of 
practically all the timbers of Japan, and the effect upon 
them of steam seasoning in closed tanks with steam at 
various pressures up to 6]b. per square inch. As 
is well known, the Japanese timbers are abundant, 
of great variety, and many of them of high-class 
quality. Another useful work was the production of 
an English-Japanese Technological Dictionary by a 
Government Committee appointed at Professor Smith’s 
instance, and which provided for the first time a 
means, carrying with it some measure of authority, of 
correctly expressing in Japanese the ideas of modern 
European industry. In1878 Professor Smith returned to 
Europe, and his place was filled by Professor J. Ewing. 
Later on Professor Chaplin left for America, and more 
recently Professor K. Burton has been the European 
representative of engineering science in the University. 
New buildings have been erected in the Kaga Yashiki, 
which was accurately surveyed by the students in the 
early days of the engineering school, and vast develop- 
ments have taken place along with a more economical 
organisation of working means and forces. In the seven- 
ties much waste of power was created by the rivalries 
between the -Ministries of Education and of Public 


Works, which, however, have long since been obviated | y,,4 


by the absorption of the Engineering School of the Public 
Works Department in the Dai Gaku, or University, of 
the Education Department. For a series of years most 
interesting and important work has been done by the 
Seismological Department of the University, under 
Professor John Milne and Professor Sekiya, an old 
engineering student of the University. 








We give portraits of the following gentlemen :— 

Rosert H. Sirs, M. Inst. M.E., of Edinburgh 
University. Appointed in 1874 to organise and take 
charge of the Engineering Department of the Imperial 
University of Japan. Subsequently Professor of Engi. 
neering, Mason’s College, Birmingham. 

Viscount Yozo Yamao, Minister of Public Works 
during the early days of Modern Technical Education in 
Japan. 

Henry Dyer, C.E., M.A., D.Sc., is a Life Governor of 
the Glasgow and West of Scotland Technical College, 
and Convener of the Committee on Teaching and the 
Staff; also a member of the School Board of Glasgow. 

Epwarp Divers, M.D., F.1LC., F.C.S., Queen's 
University, Ireland, and Royal College of Chemistry, 
London, is Professor of Chemistry at the College of 
Science, Imperial University, Tokyo. He was formerly 
head Professor of the Kobu Dai Gakko, from 1882 to 
1886. 

Cuarztes Dickinson West, M.A., C.E., M.IM.E., is 
Professor of Mechanical Engineering at the College of 
Engineering, Imperial University, Tokyo. 

Joun Mitnz, I'.RS., F.G.S., Hon. Fellow of King’s 
College, London. Formerly Professor of Mining, Seis. 
mology, Mineralogy, and Geology in the Engineering 
College, Imperial University, Tokyo. 

Bunst Mano, Doctor of Engineering, M.I.M.E., &c., 
Professor of Mechanical Engineering in the Engineering 
College, Imperial University, Tokyo. 

Wituiam Kinninmonp Burton, C.E., member of the 
Sanitary Institute, &c. Was formerly Professor of Civil 
Engineering at the College of Engineering, Imperial 
University, Tokyo. 

Kavy Fovrourrtsi, Doctor of Engineering, Ingénieur 
des Arts et Manufactures, Licencié en Sciences, is now 
Director of the College of Engineering at the Imperial 
University. 

Sainrokur6d Mryosw1, Doctor of Engineering, Chief 
Naval Architect in the Imperial Marine Bureau. He is 
also Professor of Naval Architecture at the College of 
Engineering, Tokyo University. 

Kineo Tatsuno, Doctor of Engineering, Professor of 
Architecture at the College of Engineering in the Imperial 
University, Tokyo. 

Naka Marosa is Professor of Mining and Metallurgy 
at the College of Engineering. 

Artya Inoxucut, M.E., is Professor of Strength of 
Materials and of Structures, and of Mechanical Engineer- 
ing, in the College of Engineering, Tokyo University. 

Icnisukg Fusroxa, M.E., Doctor of Engineering, 
M.1.E.E , London, &c., is Lecturer on Electrical Engincer- 
ing at the College of Engineering, Tokyo. 

GegorGe SamugL Brinpiey, M.I1.M.E., was formerly In- 
structor in Practical Mechanics at the Akaban workshope, 
at one time in conjunction with the College of Engineering. 

Jostan Conper, F.R.I.B.A., was at one time Professor 
of Architecture at the College of Engineering, Tokyo 
University. 

Hiroyukt Kato, Doctor of Literature, &c., Second 
President of the Imperial University, Tokyo, 1892—1893. 

Toyoxicnt Takamatsu, F.C.8., M.SC.1., Doctor of 
Engineering, is Professor of Applied Chemistry at the 
College of Engineering. 

Hatsune Nakano, M.Sc. (Cornell Univ.), M I.E.E. 
Lond., is Professor of Electrical Engineering at the 
College of Engineering. 

Wataru Watanabe, Doctor of Pk agp | is Professor 
of Mining and Mineralogy in the College of Engineering, 
Tokyo University. 

Grorce Cawtey, M.I.M.E., Consulting Engineer, was 
formerly Lecturer on Practical Mechanics at the Kobu 
Dai Gakko, Tokyo. —— 

The following list, which shows the various positions 
held by graduates of the Engineering College, Tokyo 
University, including graduates of the Kobu Dai Gakko, 
goes to prove the efliciency of Japanese engineering 
education, many of the gentlemen named therein being 
well-known men in and out of Japan :— 

S. _Moujoshi, Professor of Naval Architecture, Engineering 
College, 

Arakawa, Eagineor, a spinning mill, 

Imada, Enginser, Besshi Copper Mine. 

. Majaeaki, Superintendent Engineer, Kobe R silway Works, 

. Yasnaga, Eogineer, Iron Mill. 

. Harada, Consulting Eagineer, 

. Saka, Engineer, Kawasaki eenaaing Yard, 

Satachi, Inspector of Boilera, &v., at Osaka. 

. Takeda, Eagineer, Lighthouse Works, Yokotama, 

- Nogami, Engineer, Tokyo E’ectric Company. 

Fajita, Engineer, Nihon Rilway. 

Oka, Enginser, Nihon Spinniog Mill, 

. Yeiri, Eagineer, Moji Ironworks, 

Sakata, Professor, Tokyo Kogy6 Gakko. 

Usui, Eagineer, Naval Dapartment. 

Hatori, Engineer, Owari Spinning Mill, 

. Mano, Professor, Engineering College. 

Kishi, Naval Dapartment. 

Sada, Engineer, Nipron Yusenkaisha. 

« Naito, Member of Parliament (House of Lords). 

ML. Kerns ) Engin Nihon Tetsudo Riil 

M,. KRoyasu ¢- eers, on Letsudco Nhiway. 

R. Tanaka | . 

— Engineer, Kanegafuchi Spinning Mill, Shibaura 
orks. 

ey base ete Eo re — Mino, eas 

» Inokuchi, Professor, nee Jollege. 

3. Ke ai, = tg om a ct 

. Kaw eer, Tenma Spin ; 

T. Saito, Engineer, Miye Spicaing ill. 

8. Kosaka, in London, superintending a warship. 

M. Kuzizuke, Kobu Railway. 

Hikimateu Iwasaki, Engineer, Sanyo Tetsudo (Railway). 

Taki Otake, Senjii Woollen Mill. 

Mitoki Kondo, Superintending a new warship. 
T. Shin, Manager and Hugiaer, Ishikawayima Shipbuilding 
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K. Kikuchi, Enginoor, Hirano Spinning Mill,‘ Sitten Spinning 
Mill, Amagasaki, de. ! iby 48 3 5 ‘ 

S. Hata, Engineer, Shinbashi Railway Works. 

8. Atsumi, Eogineer, Osaka Shosenkaisha (Ship Company). 

K, Utsunomiya, Shinbashi Railway Works. 

H. Shimoyama, Engineer, Okayama Spinning Mill. 

M, Ohira, Professor, Ky5té Kot Gakko, 

T, Saburi, Professor, Okayama Normal School, Jinjo Chigaku. 
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. Suzuki, Professor, Kaigun Kikangakko, 

. Hirota, Manager, Takata and Co, 

Tomanaga, in Berlin. 

Takai, Engineer, Takata and Co. ‘ 
Takatenjt, Osaka, Kanakinu af orene ! and Weaving Mill. 
Okubo, Engineer, Ichinomiya Spinning Mill. 
Mateubara, Engineer, Miike Mine. 

Sususki, Engineer, Hankai Railway. 
Takimura, Eogineer, Osaka Spinning Mill. 
Tanaka, rm ner Toke S inning Mill. 
Shiba, Shinbashi Railway Works, 

Mori, Kobe Railway Works. 


Sakuma, Engineer, Kishi Railway. 
Otsuka, Hokkaido Railway. . 
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T. Matsumura, Professor, Kydtd K5'6 Gakko, 

Y. Shims, Kansai Railway. 

C. Shiba, Assistant Professor, Engineering College, 
N. Kaneko, Eogineer, Awaji Spinning Mill. 

8. Tabuchi, Engineer, Sanyo Railway. 

K. Kawakami, Engi , Nippon Yiisenkaisha, 

K, —_ eee —— yo se ce 

I, Yesaki, eer, agasaki ilding Yard. 
A. Matino, Engineer, Miye Spinning Mill. . 

T, Fujibasyashi, Engineer, Ashino Mine, 
8. Hasegawa, Engineer, Nihon Railway. 

T. Kawada, Eogineer, Nippon Yusenkaisha, 
8. Susuki, Engineer, Chikuho heey 

T. Kuroda, Engineer, Osaka Watch Factory. 
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T. Yuasa, Patent Offize, 

M. Yoshino, Kébu Railway. 

T. Mochida, Engineer, Miki Spinning Mill, 

8. Yokoi, Shinbashi Railway Works. 

K, Yano, Eogineer, Kanuma Fiax Mill. 

T. Shinoda, Engineer, Kawasaki Shipbuilding Yard. 
8. Tinyama, Engineer, Mitsui and Co. 

T. Gushima, Engineer, Kiiishii Railway. 

T. Uchida, Engineer, Ishikawajima Works. 

C. Matsuno, Engineer, Kobe Railway Works. 
K, Sekito, Engineer, Takata and Co. 

Y. Sekimoto, Engineer, Kuwana Spinning Mill, 
K. Hibi, Engineer, spinning mill. 

G. Furuta, Eogineer, Osaka Railway, 








THE NATIONAL CYCLE SHOW. 


Ii bas been said that the time is approaching when 
every man, woman, and child will be the possessor of a 
bicycle ; and, indeed, one is almost driven to the same con- 
clusion after inspecting the enormous collection of cycles now 
on view at the Crystal Palace, Sydenham. This is the sixth 
annual exhibition promoted by the National Cycle Show, 
Ltd., and is certainly the most attractive of the series. When 


the first show was projected, there were many persons who | 
predicted that two such displays as this, and that promoted | 


by the Stanley Club at Islington—falling, as they do, so 
closely together—would prove disastrous. 
point out the fallacy of the prediction now, for it has taxed 
all the resources of the promoters to the utmost to find space 
for the ever-increasing army of manufacturers who clamour 
for space, and in so doing they have had cause to exclude all 
foreign manufactures. Every successive exhibition demon- 
strates more forcibly the growth of scientific knowledge, and 


the “freaks” which were at one time so prevalent become | 


fewer and fewer. This gratifying fact is undoubtedly due to 
the attention which engineers have found it worth their 


while to give to the subject of cycle designs. What is the | 
Finality | 


general tendency in the manufacture of bicycles? 
appears to have been nearly reached in the design 


of frames, although one or two interesting deviations | 


are on view at Sydenham; but in the method of 
transmitting power from the foot of the rider to the 
the wheels there is abroad a spirit of unrest, which prompts 
the further question, What is to be the bicycle gear of the 
future? It may be said that the answer to the question 
depends almost entirely upon the form of machine, as dis- 
tinguished between the front and rear driver. 
appear that the latter type has come to stay, for notwith- 
standing many more or less meritorious attempts at resus- 
citating the former, its success has been but meagre. 


Granted, then, for the sake of argument, that the rear-driven | 


machine is to,hold its own, the two methods of transmitting 
motion which suggest themselves are the pitch chain and 
the bevel gear. On behalf of the chain it will be at 
once conceded by engineers that no more suitable inter- 
mediary has yet been found for communicating motion from 
the driving shaft to the hub of the rear wheel. 
structed, suitably protected from dust and mud, and with 
due regard given to lubrication, the chain at present reigns 
stpreme. But it has one drawback, inasmuch as it cannot 
be applied to the middle of the axles, and so the pull is all on 
one side of the machine. It has been suggested that a 
chain on either side would neutralise this defect ; but this, 
again, is open'to at least one defect—the addition of a 
further pair of sprocket wheels. Again, there is a grow- 
ing tendency, especially among the more fashionable 
devotees, ride in ordinary ‘walking costume, and 
this involves damage to the oak r garments by reason of 
their entanglement with thechain. For such purposes then 
it would appear that some form of bevel or mitre gear is 
worthy of further attention by makers. Such gear for 
bicycles is not by any means new, and at least one well- 
known form has been for some time upon the market, In 
the Acatene gear the ordinary sprocket wheels are replaced by 
bevel wheels, with which engage bevel pinions mounted on 


the extremities of a sleeve upon one of the back fork tubes, | 


the sleeve being supported at both ends by ball bearings. 
The bevel wheels are suitably encased, and run in an oil 
bath. It would seem then that at present the bicycle maker 
is looking no further afield than the two methods we have 
mentioned, such means as frictional driving bands, belts, 
or intermediate sprocket wheels, being clearly out of the 
question, 

Chainless bicycles are well represented at the Orystal 
Palace, but, generally considered, they are based upon 
the same principle, %.¢., bevel gearing. It would seem 
that several makers have hit upon the same means of avoiding 
infringement of ge | patent rights in bevel gear by re- 
Placing the teeth of the gear wheels by rollers, with the 
avo object of redu friction, but the efficacy of the 
arrangement is questionable in practice. Mr. George Wyatt, 
of 70 and 71, Bishopsgate-street Within, London, is the first 
in the field with a chainlees cycle gear which is interchange- 


| able. 
| axle, having two or more rings with pins projecting from the | 


We need not | 


It would | 


Well con- | 


employs a new form of joint for 





The invention embraces a wheel or disc upon the crank 


face of each ring, the small ring giving the lowand the larger 
rings the higher gears. The hub of the road wheel is 
fitted with a small disc, with similar pins on a single ring, 
and between the two wheels or disc, an axle is placed, carried 
on suitable ball bearings at each end ; to each end of this 
axle is attached a wheel of a star shape, provided with rollers, 
engaging the pins on the rings. The star wheel that engages 
the crown or crank wheel has its axle telescoping into the 
shaft to enable the changing of the gear to be carried out. 
The changing of the gear is simple, the star wheel being fitted 


with a novel clutch, having ball bearings sliding conveniently | P 


in guides; tothe clutch is attached, by a simple arrangement 
of thimbles, a thin wire cord passing over pullies up the 


frame, and attached to a light quadrant handle provided with | 


notches for the various gears. The invention is certainly 
ingenious, but in its present form not entirely free from 
objectionable features. The Quadrant Cycle Company, 
Birmingham, also exhibits a chainless bicycle, in which the 
driving mechanism resembles very closely that just described. 
It consists of a pair of gear wheels at the crank bracket, and 
another pair at the back hub, with a connecting-rod which 
rotates on ball bearings and runs in the stationary back arm 
of the bicycle. 


angle. The rollers and the supporting plate are all detach- 
able, and changes of gear can be made by different sized 
wheels on the back hub, each size having a bridge piece 
to match. The Wilkinson Sword Company is adopting a 
somewhat similar type of gearing, in which the teeth of the 
bevel wheels are replaced by rollers. Whether the friction of 
the rigid teeth is greater than that of the rollers on their 
bearings in all these new gears after being at work some time 
is doubtful. In the Squire frictionless bicycle another en- 
tirely new feature has been incorporated, the power being 
communicated by means of a self-coiling and uncoiling steel 
band from the periphery of a driving sheave to that of the 
driven sheave, on which there is a clutch. Both sheaves are 
devoid of teeth, and smooth like ordinary belt sheaves. On 
the completion of the stroke the uncoiling band revolves its 
sheave and lifts the pedal, and the ball clutch on the rear 
wheel is released. 

Theautomaticaction of the last-named mechanism renders a 
connection between the cranks unnecessary, as in the case of 
the ordinary cycle. These cranksare therefore mounted upon 
separate spindles, and are independent of each other. 
result of this is that the rider may make any movement of the 





crank irrespective of the position of the other; for instance, | 
one foot may make a quick return and begin again before the | 
other has finished its stroke. This movement is at the will | 
of the rider, without any gear-changing contrivance. When | 
act as foot-rests, and are | 
designed to support the weight of the rider standing upon | 


em, | 
The “ Doolittle” automatic cycle brake is one of the most | 


“ coasting” down hill the 
th 


ingenious devices we have seen for braking the axle of the 
back wheel. Though not new at this show, a few words of 
description will not be out of place. It is applied by back 
pedalling. The ordinary hub gear wheel is somewhat modi- 
fied by machining on its outer face two cams, a second disc 
having corresponding cams is held fixed in the fork end, and 
also threaded on the spindle, This outer disc is fixed, and 
the brake surface is between the flat inner face of the fixed 
disc, which is leather lined, and the outer face of the hub 
gear wheel, When the cranks are being driven forward the 
cam clutch isin its normal position, and the two discs or 
brake surfaces are slightly separated, but when back pedal- 


ling they are pressed together, 


A new alloy for bicycle parts is shown by Mr. R. I. Roman. 
It consists of three essential constituents, aluminium, nickel, 
and wulfram, in the relative proportions of 97 per cent., 2 
cent., and 1 per cent. This material is thus very slightly 

eaver than aluminium, and is easily worked. Mr. Roman 
e tubes which is both 
simple and effective, but space prohibits for the present a 


detailed description, which we hope to give later. 
In the machine tool department the number of exhibitors | 
is somewhat limited, but the exhibit of Mr, Alfred Herbert, 





All the gear wheels are furnished with roller- | 
bearing pegs, and engage with each other nearly at a right | 





The | 





of Coventry, is well wortby of inspection. The automatic 
tools on this stand ought to serve as an object lesson to the 
members of the Amalgamated Society of Engineers. Messrs. 
John Holroyd and Co., Milnrow, and Meesrs. Webster and 
Bennett, Coventry, have also extensive displays of labour- 
saving tools. 








CHERRY’S HELICAL CENTRIFUGAL PUMP. 





THE accompanying engravings illustrate a centrifugal 
ump made by Messrs. John Cherry and Sons, Beckside, 
near Hull. It will be seen that the spindle is fitted with 
helical wings, which act to drive water into the pump. These 
wings form a right and left-handed screw cast with the disc. 
| The screws are made so as to revolve within a chamber, 

which is bored out to admit them, the screws and chamber 

being of ample area so as to reduce the friction. Since this 
pump was first introduced, many om gh ap have been 
made in its construction, which embody, it is deemed by the 
makers, the most scientific principles, thus gaining a high 
efficiency. The e of water through the p is 


passag ) 
| effected without shock, by the screws inclining the water to 


the run of the vanes in the disc, in such a manner so as to 
maintain a continually increasing pressure. 
As to efficiency, we understand that the makers will 





CHERRY’S CENTRIFUGAL PUMP 


guarantee that an 18in. pump will deliver 9000 gallons per 
minute, and other sizes in proportion. A 6in. pump, un 
favourable conditions and when pressed, will d over 
2000 gallons per minute. In depth of suction, 28ft. below 
the shaft has been accomplished, and in like manner a total 
lift of over 100ft. has been reached. 

The London agents for these pumps, of which large num- 
bers are in work, are Messrs. Severn and I’Anson, Palace- 
chambers, Westminster. 








Roya. Instirution, — A general monthly meeting of the 
members of the Royal Institution was held on the 6th inst., Sir 
James Crichton-Browne, M.D., F.R.S., treasurer and vice-president, 
woe The following were elected members :—The Ho . H. M. 

irdwood, C.S.I., Major John Leslie, Capt. H. G. Lyons, R.E., 
and Mr. Cecil Powney. The = of the members were 
returned to Professor Dewar, LL.D., F.R.S., for his present of a 
—_ of Mr, Benjamin Vincent, honorary librarian of the Royal 

nstitation. The following are the lecture ents before 
Easter :—Professor Oliver Lodge, six Christmas lectares, —e 
adapted for youngepeople, on ‘‘The Principles of the Electric 
Telegraph ;” Professor E. Ray Lankester, eleven lectures on ‘‘ The 
Simplest Living Things;” Professor Dewar, three lectures on ‘The 
Halogen Group of Elements;” Dr. J. Paul Richter, three lectures 
on “Some Italian Pictures at the National Gallery ;” Professor 
J. A. Fleming, five lectures on ‘‘ Recent hes in Magnetism 
and Di etism ;” Professor Patrick Geddes, three lectures on 
‘Cyprus ;” Mr. Wm. H. Hadow, three lectures on ‘‘ The Structure 
of Instrumental Music ;” Mr. Lionel Cust, two lectures on ‘ Por- 
—_ as ae ae emigre  apsig as ee _ 
lay eve! meetings on January when a dis- 
course will Ld apn by the Right Hon. Sir John Lubbock, Bart., 
M.P., on “ Buds and Stipules ;” su ing discourses will _ 
bably be given by Professor C. Lloyd Morgan, Mr. A. A. Campbell 
Swinton, Dr. J, Hall Gladstone, Professor L, ©, Miall, oe 
Abney, Professor J. E, Thorpe, Mr. James Mansergh, the Dean 
of Canterbury, Professor Dewar, and other gentlemen. Lord 
Rayleigh will deliver lectures after Easter, 
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DAVEY, PAXMAN AND COMPANY’S WORKS, 
COLCHESTER. 
To the student of English history, the name Colchester at 
once recalls interesting Roman remains—to the epicure, 
oysters ; but to the readers of this paper the name of the 
above well known firm will probably take prominence. This, 
the most important town in Essex, situated about twelve 
miles from the mouth of the river Colne, and fifty-one 
miles from London on the Great Eastern Railway 
Company’s system, has a population of about 35,000, 
and the Corporation is presided over again by Mr. 
James Paxman, who has been elected Mayor for the 


second time, the initial mayoralty having been filled | 





by him in 1888. Mr. Paxman’s career has been one of 
continual progress, and his energy shows no signs of 
waning. 

Messrs. Davey, Paxman’s works date back as far as 
1865, when they were founded in a small way by three 
gentlemen—two Messrs. Davey and Mr. James Paxman 
—of whom the two first named retired in 1877. From 


| 


bear the unmistakeable evidence of age, but in the modern | foreman boilermaker has always some pet ideas cop. 
erections many contrivances for saving labour and pro- | cerning his work. Labour - saving tools are large) 

ducing high-class results have been brought into requisi- | employed at the Standard Ironworks, where about 1000 
tion. We are enabled to give some ilJustrations of the | tons of boiler-plates are used ina year. From this it will 
works on pages 571 and 574, which will give a fairly good be gathered that the boiler-shop is a large one. It gives 


idea of their extent. Other views will 
next week’s issue. 





5 


MESSRS. DAVEY, PAXMAN, AND CO.’S WINDING ENGINE 


the river Colne. Our readers will not lose sight of the 
fact that the growth of the works has been gradual, 
extending over thirty years, and on this account no one 
would be more ready to acknowledge that some of the 
shops are of a somewhat ancient appearance than Messrs. 
Paxman themselves. As the internal arrangements of 
one engineering establishment are very similar to others 


be given in our | employment toabout 130 men. Itis 400ft. long, compris. 
It should be stated that in the ing two bays each 40ft.wide. Part of the building has been 


panoramic view on page 571, a projected extension of | brought from Paris, where it was originally erected to con. 
the works about to be commenced is shown, the illustra- 
tion of this part being made from the architect’s plans. 
It would appear that further and still more extensive 
additions are anticipated at no very distant date, for 
Messrs. Paxman have taken time by the forelock and 
purchased some ten or eleven acres, extending down to 


| tain Messrs. Davey, Paxman, and Co.'s exhibit at the Exhi. 
| bition held there in 1889. Hydraulic power is, of course 
| largely resorted to for flanging and riveting and testing: 
| pneumatic power for caulking and chipping, and steam for 
| the hammers and driving the numerous tools. Mr. Pax. 
‘man was one of the first engineers in this country to 


recognise the value of the flanging press. The large 
hydraulic flanging press builé by Mr. Henry Berry is 
capable of exerting a maximum stress of 140 tons with a 
pressure of 1500 lb. per square inch on the ram. This 
machine is kept in continual work flanging the 
ends of locomotive type boilers and pockets of triangular 
section which form the combustion chambers in the 





this date the progress made by this establishment under 
its individual proprietorship was somewhat remarkable, 
for, notwithstanding the ever-recurring fluctuations in the 
engineering trade, and the unfortunate strife of which this | 
country has been only too frequently the scene between | 
capital and labour, we are informed the hands—now | 
numbering upwards of 600—have never been on “short | 


| description of the appliances in use at the Standard Iron- 
| works, but shall content ourselves with mentioning afew 


MESSRS. DAVEY, PAXMAN, AND CO.’S CORLISS ENGINE 


in many respects, we shall not endeavour to give a minute 


of the more salient features which suggested themselves | 

to us on a brief visit. 
We take first the boiler-making department, always | 

an interesting section, and one in which there is, perhaps, 


‘* Essex” vertical boiler. The latter is a nice job, requiring 


| about three “ heats ” tocomplete. The steel of which they 
| are formed is of a specially mild quality, very ductile, and 
& 


after being pressed out to the desired is annealed by 
a special process. Whileon the subjectof flanging, attention 
should be called to a special machine built by Messrs. Muir 
and Co., Manchester, for forming Paxman’s patent flue joint, 


time” for twenty years; truly a remarkable record,:and | more opportunity for acquiring knowledge than in any | with which most of our readers must be familiar 


one of which the proprietors have reason to be proud. | 


other shop. | Messrs. Davey, 


‘axman and Co.’s boiler | appliance consists of two heads mounted on a common 


The Standard works are situated at Hythe Hill, about two | shop offers numerous attractions to the practical mind | base plate. One head carries in an ps position a 


miles from the railway station, and occupy an area of 
about twelve acres. Some of the buildings and plant 


on account of the varied character of the work carried 
out. In-whatever up-to-date boiler-shop one goes the | 


revolving face-plate provided with a chuc 
ment, and the other head carries the dies and guide 


ig arrange- 
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rollers which give the desired contour to the tube ends. 
When the tube to be operated upon is placed in position, 


so that one end falls on the lower die, the top die is 
gradually brought down by a hand wheel and screw 
until the desired shape is obtained. As he was 


among the first to hydraulically flange his boiler 
plates, so Mr. Paxman was very early in the field 
with welding machinery. For welding flue tubes 
two steam hammers of special construction are em- 
ployed. The vertical steam cylinder is supported in a 
jib, along which it can be moved by a hand wheel, rack, 
and pinion, and is connected by flexible piping with the 
steam supply. 

The tubes after being heated are placed on a curved 
block beneath the hammer, and can be readily lifted on 
and off by slings. The process is a quick one, and as the 
blows from the hammer can be modified to the utmost 
nicety an excellent weld can be effected. There is 
nothing of special interest concerning the hydraulic 
riveters, which are of the usual pattern, but they are 
a in a very lofty part of the building so that the longest 

ilers can be suspended from the cranes overhead. 
Wherever possible hydraulic power is employed for 
riveting, and with this object portable tools are also 
brought into use, while home-made rivets are exclusively 
adopted. All rivet holes are drilled in position, and some 
excellent drilling machines came under our notice, par- 
ticularly one for pitching and drilling rivet holes in loco- 
motive fire-boxes, whereby, on the same revolving bed- 
plate, the shell can be operated on simultaneously by two 
or four drills according to the requirements of the seams. 
No more interesting tool can be seen in this department 
than a Universal radial drilling and boring machine made 
by Messrs. Campbells and Hunter. On this tool the end 
plates of circular boilers can be faced up, the round holes 
for the furnace tubes and the oval manhole can be cut 
out, and all the other holes drilled without removal. 
There are also a plate-edge planer for operating upon 
plates 30ft. long, vertical and horizontal plate-bending 
rolls, plate-heating furnaces, rivet furnaces, annealing 
ovens, and other necessary equipments. The pneumatic 
caulking tools are worked by an air pressure of 80 lb., 
the air receiver being supplied by a compressor with 
automatic knock-off apparatus. The shafting in the 
boiler shops is driven by a compound horizontal steam 
engine of 130 indicated horse-power. Before leaving 
this part of the works, attention should be called tothe 
severity of the hydraulic tests to which all boilers are 
put before being sent out, a pressure equal to double 
that at which they are intended to work being put on, 
and at this pressure an absolutely tight boiler is a sine 
qua non, 

In our next impression we shall illustrate the smiths’ 
shop, foundry, and erecting shops, the description of 
which we reserve for the moment, and go on to speak in 
some detail of the steam machinery made by the firm. 
It is well known that Mr. Paxman has been eminently 
successful in producing electric lighting engines, and the 
number of exhibitions where his steam plant has done 
all the work is legion. We could name many instances, 
indeed, where his engines did their own work and that of 
others as well. 

A type of steam-power plant for which the firm 
is celebrated is a compound portable engine and 
boiler. The engine is built on a channel iron frame, 
bolted to four wrought iron brackets, which are riveted 
to and project from the boiler. The cylinders, which are 
steam jacketed, are placed side by side, and each is pro- 
vided with a separate steam chest and slide valve. The 
connecting-rods are of ample strength, and the piston 
and valve rods of steel. The governor employed is 
Paxman’s improved design, and for electric lighting pur- 
poses is provided with two driving belts; the crank shafts 
are of steel, bent from a single bar without welding. The 
boiler is of steel, and of the locomotive type, fiush 
throughout, the fire-box being made of mild, ductile 

lates specially annealed. The tubes in the boiler are 
p-welded and are fitted in without the use of ferrules. 
This type of engine is one peculiarly adapted for 
temporary purposes. 
though it is not our object to enter upon a detailed 
description of the leading manufactures of this firm, 
mention may be conveniently made of one or two types 
of engines for which this firm have become celebrated. 
The illustration given on page 570 represents one of 
Davey, Paxman, and Co.’s horizontal coupled compound 
‘* Corliss” engines, of the girder pattern. The high and 
low-pressure cylinders are fitted with Corliss valve gear, 
but the governor is arranged to act on the high-pressure 
steam valves only ; those for the low-pressure cylinder 
being regulated by hand. When desired, the governor 
and gear are arranged to regulate the cut-off in both 
cylinders. Each cylinder has four valves, namely, two 
for steam on the upper side, and two for exhaust on the 
lower side. By this arrangement the steam and exhaust 
ports are kept distinct, thus avoiding a large amount of 
the initial condensation that takes place when the same 
passage is used both for steam and exhaust, as in ordinary 
slide-valve engines. This arrangement also reduces the 
clearances to a minimum. The steam and exhaust valves 
are driven by separate excentrics and wrist plates, which 
enable any variation to be made in the cut-off without 
affecting the period of release, or vice versi. The escape- 
ment gear is of neat, simple, and efficient design. The 
whole engine is of a substantial construction, suitable for 
heavy work, the bearing surfaces in all the working 
parts being of large proportions, and provided with 
efficient lubrication. 

Another class of engine, forming one of the most im- 
portant specialities of this firm, is shown by the en- 
— on page 570. This is an improved coupled 

orizontal geared winding engine. It is fitted with link 
motion reversing mechanism, and geared to two winding 
drums fixed on two separate shafts, each having its own 
independent bearings carried in massive plummer blocks 
on cast iron box girders. These girders are carried out 
from and form extensions of the main girders of the 








engine, and from the massive cross girders in the centre. 
The drums are keyed fast on their shafts, as are 
also the spur wheels, and the driving spur pinions are 
each fitted with disconnecting clutches on the engine 
crank shaft, which is provided with a central bearing on 
the main cross girders. Each winding drum has its own 
friction brake and lever, the largest sizes having the im- 
proved post brakes and levers, fitted with rack-and- 
pinion and hand-wheel. The balanced discs on the main 
crank shaft are enlarged, and each fitted with additional 
friction brakes and levers. A raised foot-plate extends 
across the space between the two engines, and all levers, 
starting handles, and hand-wheels are concentrated at 
this point, so as to be entirely under the control of the 
driver. These engines are made from 12-horse power 
upwards, and are constructed of ample strength in every 
part for 80 lb. boiler pressure. The cylinders are made 
of a hard, close-grained cast iron; the wearing surfaces 
are large, so as to allow the engines to run for long 
periods without stopping, and special means for lubri- 
cating are provided for this purpose. 
(To be continued.) 








THE VALE OF GLAMORGAN RAILWAY. 


THE new railway from Barry to Bridgend, which was 
opened to traffic last week, though of inconsiderable length— 
only twenty miles—forms an important adjunct of the Barry 





system. It traverses a picturesque country, locally described | 


as the garden of Glamorgan, and runs for the most part 
parallel to and often in sight of the shore, whereby it is 
expected to be the means of developing several sequestered sea- 
side villages, hitherto difficult of access. Its main purpose, 
however, and the reason for which it was promoted in 1888, 
is to open communication between Barry Docks and the 
Llynvi, Garw, and Ogmore valleys, the centre of a large coal- 
field, estimated to contain 1500 million tons of excellent coal. 
This portion of the South Wales basin is all but virgin soil, of 
which only the fringes have so far been worked; but old pits 
are being extended, and new sinkings are proceeding, with 
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lime kilns, now disused, but which the new railway, itis hoped 

will re-enkindle into their former condition of prosperity, 
They have yielded more than one fortune to previous owners. 
and may yet give rich rewards to others, for the raw materia| 
is close at hand, and Beanie as abundant as the pebbles on 
the sea shore, for it is out of the limestone of the och that 
Aberthaw lime was made. 


From Aberthaw the railway crosses the Daw Valley on an 
embankment over 40ft. in height, which was one of the 
greatest difficulties engineers and contractors had to deal 
with. The mud in the river channel was of extraordinar 
depth, and in tipping something like 200,000 oubic yards of 
rock disa peared ow the ace. The line rises from the 
Daw to Gileston, and proceeds to Llantwit Major, memor. 
able in Welsh ecclesiastical history, the resort every year of 
curious tourist and learned antiquary—an ancient place 
which sadly needed improved communication with the outer 
world. The station here is more commodious than the rest 
both in its accommodation for passengers and arrangements 
for handling goods traffic. All the stations, however, are 
built on an excellent model; they are constructed in red 
brickwork, and appear to leave nothing to be desired from 
| the traveller’s point of view. The summit level of the rail. 
| way is reached two miles from Llantwit—253ft. above sea 
| level—and here the line runs through a cutting 24 miles 
| long. Onwards to Southerndown-road, two miles from 
| another pleasant watering place, the road falls on a gradient 
| of 1 in 140, which is the steepest incline against the load in 
| the whole twenty miles. Up to this point the railway has 

been constructed wholly in the lias; but here it enters the 
mountain limestone, and for two miles runs down the Glan 
Alun Dingle through deep cuttings in the hardest rock. It 
crosses the Ewenny River by a bridge of 40ft. semi arches, 
and proceeds northwards, skirting the town of Bridgend on 
its eastern side, passing over the G. W. R. main line by a 64ft, 
| span girder bridge, and terminating by forming a junction 
with the Llynvi and Ogmore branch of the G. W. R., about a 
mile from Bridgend, whither a curve line carries passengers 
| booked to or from that town. A capacious nest of sidings 
| has been constructed at the junction, and a large area of Jand 
has been acquired to increase the siding accommodation as 

| it becomes necessary. 
The accompanying map illustrates the course and connec. 
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THE VALE OF GLAMORGAN RAILWAY 


the result that in a short time the output, it is anticipated, 
will reach five million tons perannum. The original pro- 
moters consisted chiefly of the coalowners in the Llynvi and 
neighbouring vales, and the Bill was passed as that of an 
independent company; but an agreement was subsequently 
made with the Barry Railway to work the line in perpetuity 
on & guarantee of 4 per cent. upon the capital. 


An inspection of the railway shows that, for so compara- | 


tively short a road, the work is one of no little magnitude, 
involving not a few engineering difficulties. Apart from the 
Porthkerry Viaduct, as many as sixty bridges had to be con- 
structed. The engineer, Sir James W. Szlumper, of West- 


minster, has designed the railway as a first-class double line | 


throughout, with four lines between the platforms at three of 
the stations, to enable passenger and mineral traffic to be 
conducted without interruption one to the other. The 
weight of the rails used is 82 lb. bull-headed rails with 
chairs being fixed on the main line, and flat-bottomed rails 
with fang bolts on the sidings. It should be added that 
Messrs. Forster, Brown, and Rees, of Cardiff, were allied 
with Sir James Szlumper as engineers to the company. Mr. 
W. W. Szlumper is resident engineer, and Messrs. Pathick 
Brothers were the contractors. 

The Vale of Glamorgan Railway commences at Barry 
Station, whence it passes in cutting under the Harbour-road 
by a double-span iron girder bridge. 
lines of rails are carried along an embankment about 25ft. 
high, and of sufficient width to allow of ten lines being laid 
for sidings. Porthkerry hill is then tunnelled for 537 yards, 
the tunnel being driven through the lias, and lined for its 
whole length with masonry. The viaduct already mentioned, 
a really ornamental structure, commences after Porthkerry 
Park is passed. It is composed of sixteen brickwork arches, 
50ft. in span, the piers being of mountain limestone and rest- 
ing on foundations which had to be taken from 25ft. to 30ft. 
below the surface. The —— of the rail level from the 
ground is 110ft., and the combination of apparent lightness 
with unquestionable solidity constrains even the esthetic 
soul to admit that the viaduct does not detract from the 
amenities of the park. Another cutting, three-quarters of a 
mile long, and averaging 30ft. in depth, is next entered. 
This has been excavated through the lias, and the geologist 
notes with interest the unusual regularity of the formation 
which a short distance away bears a striking resemblance to 
a dressed masonry wall. Within a mile is the first station 
out of Barry, that of Rhoose, which is expected to become a 
favourite place of residence for Cardiff as well as Barry 
people, and truly nothing could be more attractive than the 
inland scenery or the views from the rising land to the 
Devon and Somerset coast across the Channel. Aberthaw, 
once famous for the high quality of its lime, is the next 
station, placed above the Tafi Vale terminus, and near the 


From the cutting four | 


tions of the Vale of Glamorgan Railway, and the situation 
and “extent of the coalfield in the Ogmore and Llynvi 
district. 








AN AFRICAN RatLway.—Already the laborious caravan route 
from Matadi to Stanley Pool has been shortened by its most toil- 
some half, writes her Majesty’s Consul in Africa, now that the 
railway is open to traffic 188 kiloms., and there is a fair prospect 
of the porterage system being entirely superseded two years hence. 
The directors and engineers of the line are rejoicing in the fact 
| of their company a money enough in hand to complete the 
| work, and in the knowledge that all the serious difficulties have 
| been overcome. And well they may rejoice, for there was a time 
| when their outlook would have dismayed most men. At the end 
| of the first five years they found themselves only a little beyond 
| 40 kiloms, from the starting pciot, and each kilometre had cost 
| over £20,000. On that short section alone, the sum estimated 
| to cover the whole construction was expended, but with deter- 
| mination the 80 cm. iron track was slowly extended until the 
| momentum of a successful enterprise was gained, and now it is 
| shooting briskly forward at the rate of 100 kiloms. per annum. 
| The number of persons employed on the work is , of whom 
| 8550 are coloured British subjects, mostly from Sierra Lecne, 
| earning in the —— a month, exclusive of food and 

lodging. It is calculated that the total cost of the line will be 
£2 080,000, which is equivalent to £5200 per kilom., or about 
£8317 a mile, the full distance being 248 miles. So ] an 
| outlay must needs entail high traffic rates. The suena’ Gimme 
| for a journey from Matadi to Tamba, 117 miles in eleven hours, 
| first-class, with accommodation similar to that on the roof of a 
| London tram car, is £9 12s, 6d, and £1 32. 2d. as the cost of a 
| third-class ticket, only entitles the holder to the least possible 
| space into which the human body can be stowed amongst C) 
| on an open truck, while all goods, except salt, pay £18 14s, 4d, 
| per ton of 1000 kilos, For the coastward transit produce is 
| rated according to value. The carriage of a ton of palm oil costs 
£2 43, 9d., and that of a ton of coffee £5 4s, 9d. the same weight 
of india-rubber pays £8, and ivory as much as is charged on 
merchandise going inland, which works out to 2d, for every pound. 
| Some anxiety is shown by the traders and missionaries who 
are already making use of the line, as to the proportion in which 
these prices will be increased when the Pool terminus is reached. 
It is felt that to double them, as the distance will be doubled, would 
be to withhold the benefit which has been most expected. 
The company seems ready to admit that they are excessive, but 
excuses their imposition on the ground that at present the public 
| traffic hinders construction more than it helps the exchequer. 
When all the rails are laid, and the much-esteemed and energetic 
chief director, Major Thys, has carried into effect the intention 
which he expressed at Matadi, not long ago, of running a passenger 
| train from the lower to the upper river in one day befcre he 
| declares himself satisfied with the work, he may be trusted also, 
| no doubt, to see that fares and charges are as reasonably low es the 

promised speed will be reasonably high, 
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RAILWAY MATTERS. 


On Wednesday last, Mr. J. F. S. Gooday, continental 
traffic mansger, Great Eastern Railway. was appointed by the 
poard of the London, Brighton and South-Coast Railway to 
succeed Sir Allen Sarle as general m r of the latter company 
after the next balf-yearly general m on January 26th. 


Ir is stated that Sir George Newnes ig presenting to 
¢ Matlock Urban District Coancil the cable tramway. This was 
chiefly at the instance of Sir George some years ago, to lay 
acable line of cara from Crown-square, Matlock Bridge, to the 
foot of the precipitous hill, to Matlock Bank, the metropolis of 
hydropathy. 

Tue American consul at Nicaragua, in a report published 
at Washington, states that the Nicaraguan Government has deter- 
mined to send a commiesion abroad to sell or lease the national 
railroads. Hoe has advised the commission to visit the United 
States first, and suggests that American capitalists might find this 
a good opportunity to make an investment. 


Tue Christmas Number of the Railway Magazine 
contains, amongst other interesting features, an illustrated inter- 
view with Mr. George Stegmann Gibb, the general manager of the 
North-Eastern Railway; an interesting description of the electrical 
department of a railway, by Mr. W. E. Langdon, M.ILE.E. An 
article which will interest a large ber of our readers i3 that on 
“Tae Exgineera’ Dapartment,” by Mr, J.C. Inglis, chief engineer 
on the Great Western Railway. 


Tus Pennsylvania Railroad has decided to put in 
automatic electro - pneumatic block signals on the New York 
Division, from Monmouth Junction, 41 miles from New York and 
15 miles north of Trenton, to H>lmesburg Junction, 77 miles from 
New York, This portion of the road has four tracks throughout 
its length, and most of the switches are already concentrated and 
interlocked, with suitable signals. ‘This mechanical interlocking 
will not be disturbed, except so far as it is necessary to interlock 
the signals and switches with the automatic signals to ensure safety. 
The apparatus is furnished by ths Union Switch and Signal 
Company. 

On the Orissa branch of the Bengal-Nagpur Railway, 
the work is making good pag. In the district of (attack all 
major bridges are completed, except those across the Brahmini 
and the Byturni, which are said to be progressing fairly, and the 
bridges over the Kuakhai, Katjori, Mahanadi and Birupa, the 
materials for which have been ordered from ths country. Minor 
bridges are completed along forty miles of the section, and others 
are under construction, Earthwork is completed on forty miles of 
the railway in the Cattack district, and about one-fourth of the 
earthwork is finished in the remaining twenty-five mile section in 
the Cuttack district. 


Tue purchase of Swiss railways by the State will, it is 
estimated, cost more than a million of francs. The indemnity to 
the existing companies will amount to 964 385,000 fr.; contribution 
for extensions and additions, 42,680,000 fr.; funds required for 
working capital, 14,466,000 fr.; and subventions with conditional 
participation in profits, 119,000,000 fr.—a total of 1,140,630,000 fr. 
These fizures, says the Railway News, do not inclade the outlay 
necessary for the Simplon Tunnel, estimated at 100,000,000 fr. 
It is reported that the movement in opposition to the State 
purchase is gaining strength, objection being taken to the 
enormous increase involved in the powers of the Federal 
Council, 


THERE are several interesting tramway Bills projected 
for the coming session. Among them is one providing for a 
doabling of the existing line between Kew and Richmond, and for 
the extension of it over Kew Bridge, when that bridge shall be 
rebailt, Powers are also sought in this Bill to widen the Kew- 
road at the southern end of Kew Green, where the roadway is 
at present extremely narrow, and goss at an awkward angle for 
traffiz. Other powers sought, to be exercised if found con- 
venient, are for the use of electricity by the overhead trolley 
system or otherwise, Another Bill sseks powers for the construc- 
tion of a double line of tramway from a junction with the present 
line on the Middlesex side of Kew Bridge through Bz-entford to 
Hounslow. 


On Monday, the 29th ult., the first sod of the newest 
Great Western undertaking, the Bristol and South Wales Direct 
Railway, was cut by the Dachess of Beaufort at Chipping Sodbury. 
The line, which was fully described with a map in THE ENGINEER 
of March 12th last, will be 334 miles in length. with seven stations 
on the way. It begins with a janction at Wootton Bassett, the 
next station below Swindon, and goes to Patchway. where it joins 
the oxisting line to South Wales, vid the Ssvern Tannel. There 
will be several heavy works on the new railway, including thres 
tunnels through the Cotswold Hills and four viaducts. Messrs, 
earsons have the contracts, and it is estimated that the cost will 
3 nearly a million and a quarter sterling. The time given for the 
constraction is three years, 


Tue parliamentary powers sought by the Great 
Western Railway in respsct of Weymouth provide for rendering 
that port a more efficient one than it has yet been for passengers 
ani g.01s bstween Eagland and the Channel Islands. Weymouth 
enjoyed a great era of prosperity when George the Third brought 
it into prominence by his liking for the plac», bat railways have 
done little for it, since it is not situated on any important 
route. Weymouth, in fact, exists largely on the Channel 
Islands traffic, which the Great Western has greatly ia its hands. 
This summer the company placed a new steamer on the cross 
Channel traffic, and now intends to develope Weymouth by the 
provision of a deeper and safer harbour to be comprised within a 
new breakwater starting from the Néthe Parade. Various other 
apes oe way of janctions and divergencics are provided for 
in the 5 


Tue railroads in the United States have cost about 
60,000 dols, per mile, and probably a considerable percentage of this 
has not entered into the construction of the railroads and the 
equipment of same, says ‘Signal Kngineer” in the Railrozd 
(‘azette, The railroads of Great Britain have cost about 240,000 dols, 
a mile, and yet we claim for the United States more luxurious 
travel than can be found in Great Britain; and this is trae so long 
as the travel is safe, The difference in the cost of construction in 
the United States and England may be found in the item of safety 
appliances. The railroads of Great Britain carried during the last 
year 800,000,000 passengers, with safety to all but five, and this 
was possible because the railroads, instead of exponding their 
capital in luxurious equipment and passenger stations, chose 
rather to equip their lines with the most improved signalling and 
interlocking. The railroad companies of the United States in 
expending large sums for handeome and convenient terminals and 
laxurious cars are oe meres before the public eye which 
naturally lead to the belief that every appointment of such roads 
is on the same high plane, and it requires much less expenditure 
to farnish luxurious equipment to be carried over 1000 miles of 
road than it does to pe 10 miles of the 1000 so as to make it 
safe ; and since the expenditure for safety appliances and perma- 
nent way is not seen and felt by the passenger so long as he is 
carried in safety, it is not, therefore, so prominent before the 
public gazs as is the handsome station and the palatial car. Oa 
one road in Great Britain, having but 2000 miles of track, there 
are employed more men in the manufacture and installation of 
signal work than are employed by all the signal companies and in 
the signal departments of all the railroads of the United States, 
where we are now operating about 182 000 miles, 


th 
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NOTES AND MEMORANDA. 


Tue Technical Institute in Munich has been given by 
the Government 175,000 marks for enlarging the electro-technical 
laboratory, 150,000 marks for the erection of a laboratory for 
Se senate station, and 170,000 marks for enlarging other 

uildings, 


Surprine is the one industry that England protects ; 
Poe gg is the one industry that the United States does not pro- 
- Last year,” saysthe American Economist, ‘the total tonnage 
of new vessels launched by Great Britain was over a million tons ; 
the total to e of new vessels launched by the United States was 
lees than one-fifth of that of Great Britain. No wonder Eogland 
is mistress of the seas. It certainly is high tim» for us to takea 
lesson from England and to protect our merchant marine, and so 
dispute with England her control of the ing trade of the 
world, as we are already beginning to dispute her supremacy in 
the markets of the world in the sale of manufactured products.” 


In his interesting presidential address to the Institution 
of Marine Engineers, Mr. Fortescue-Flannery, M.P., referring to 
the progress of marine engineering, said that the accomplished 
facts of marine engineering stand to-day that a speed has been 
attained at sea of 32 knots, or 36°8 statute miles per hour, but 
attained in vessels of extremely limited coal endurance, and 
therefore limited power of keeping the sea; that a speed of 22 
knots, equal to 25°34 statute miles per hour, has been attained in 
vessels of ample coal endurance and capable of keeping the sea 
in all weather ; that engines and boilers have been manufactured 
80 mechanically perfect that iastances are common of continuous 
steaming for 6000 miles without stopping or even easing down the 
engines from their fullest speed, from the commencement of the 
voyage to its finish, 


Tue resistance of nickel steel to the attack of water 
increases with the nickel contents. The least expanding alloys, 
containing about 36 per cent. of nickel, are sufficiently unassailable, 
and can be exposed for months to air eaturated with moisture with- 
out being tainted by rust. With a view of testing the expansion 
of nickel steel, experiments have been carried out by allowi 
measuring rods to remain in warm water for some hours, accord- 
ing to the Iron and Coal Trades Review. They were not wiped cff 
when taken out, but were exposed for a longer period to hot steam, 
but the lines traced on the polished aces were not altered, 
The rough surfaces, when exposed to steam, were covered after 
several days with a continuous, but little adhesive, coat of rust. 


In view of the prominence attaching to the Yukon 
district recently, owing to the Klondike gold boom, a few particu- 
lars relating to the meteorological conditions under which mining 
has to be carried on in the latest ‘ El Dorado” may be interesting, 
A winter weather record is given by Mr. E, W. Nelson in the 
National Geographic Magazine (November). The record was 
obtained in the autumn and winter of the years 1880—81 at a fur- 
trading station on the Upper Yukon, not far from Dawson City. 
It covers the period from the early autumn to the opening of 
navigation on the Upper Yakon in spring, and is of peculiar 
interest at present, as showing some of the meteorological con- 
ditions in the area which is now attracting world-wide attention. 
The Yukon frcze over on November 2ad, and was covered with a 
practically unbroken sheet of ice for more than six months. The 
temperature sank steadily from the end of October, and in 
December the lowest temperature, — 67 deg. Fah., was noted. 
The lowest temperatures reached in January, February, and 
March were — 41 deg., — 58 deg., and — 43 deg. respectively. 
In the last-named month the effect of the returning sun became 
evident, the greatest range—88 deg.—being obtained during that 
month. Not until the middle of May, however, did the ice start 
on the river, and it was some weeks before the river was free. 


At the London Institution Professor Silvanus P. 
Thompson gave a lecture last week on signalling across space without 
the use of intermediate conducting wires. The lecturer described 
several methods of sending signals 7 electricity between distant 
places without intervening wires. The first was by conduction. 
If, for instance, two pairs of metal plates were placed in the water 
of a river, one pair being on each side, with its two plates con- 
nected by a wire along the bank, then the water could be used to 
complete the circuit, provided the plates were at a proper distance 
from each other. The second method was by induction, and had 
been used on a practical scale by Mr. Preece. The third was by 
means of Hertzian waves. Hertz proved experimentally that 
when electric sparks were made electric waves were given off in 
every direction, and he showed how these might be detected. 
Lodge, in his coherer, found a simpler and more satisfactory way 
of detecting them, but the idea of using them for telegraphing to 
long distances was not apparently contemplated by him. Tesla, in 
1893, was the first to appreciate this possibility, but press of other 
work prevented him from carrying it into practice. More recently 
the British Post-office had taken the matter up at the instigation 
ofa young Italian—Mr, Marconi. The lecturer had not been able 
to find out what was new in the apparatus of Marconi, who had 
simply improved the coherer. However, he had been able to 
signal! for a distance of three miles on Salisbury Piain, and about 
nine near Cardiff, while in Germany recently, by using a sufficiently 
high base line, it had been found possible to detect the waves 
with a coherer like Lodge’s at a distance of thirteen miles, 


Tue adaptability of ropes to do the work of belts, 
without the limitations of the latter, was soon recognised. In Eog- 
land they soon began to be applied for main drives as substitutes for 
very heavy, long, and expensive belts, and the most obvious 
method was adopted, viz, the multiplication of single-rope belts 
running in grooved wheels, to acquire ia the aggregate the 
requisite carrying power. Bat the aggregation of single-rope belts 
carries with it limitations which confine its usefulness within com- 

aratively narrow bounds, says Mr. R, D. O. Smith in Cassier’s 

agazine. It is impracticable to secure uniform length for several 
independent rope belts, b it is impossible to regulate or limit 
the amount i stretch of each one. It is also impracticable 
to apply tension devicss separately to a number of rope belts 
running side by side, close together, and it is useless to apply such 
a device, common to all the several ropes. Hence, it became 
necessary that the rope should be heavy to insure proper prezsure 
and adhesion to the wheels by its own gravity. To accomplish 
that end with uniformity as to the driving and driven wheels, it 
becomes nezessary that driving and driven shafts shall be both 
horizontal, not. far from the same level, and at a considerable 
distance apart. Under these favourable conditions the Eaglish 
system is efficient and economical, but the limitations prevent its 
application in any place where such favourable conditions are not 
attainable, In 1885, Wallace H. Dodge, in America, proposed to 
employ a single endless rope in multiple wraps, and to apply 








rope universally applicable for all power transmission purposes, 
regardless of d haute and fut According to the Swiss or 
Eoglish systems, if the power to be transmitted is too great for a 
single rope of practicable size, then two or more ropes are employed, 
running in grooved wheels side by side. According to the 
American system, as above outlined, under the same conditions, 
instead cf two ropes, a single rope is carried two or more times 
around both driver and driven pulleys, and finally by means of a 
third wheel it is conducted from the last groove back to the first 
groove, and the ends joined to constitute an endless rope for the 
entire system, By mounting the third transfer wheel upon a mov- 
ab‘e carriage, and hanging a weight to this, it becomes also a ten- 
sion device, capable of taking up the slack, equalising the strain on 





all parts of the rope, and pene perfect compensation for hygro- 
metric or other disturbances which affect the length of the rope. 





thereto a proper tension device, thus at one stroke eliminating the 
limitations the Swiss and Eaglish systems, and making the} road 


MISCELLANEA, 


In order to encourage the re-engagement of engine- 
room artificers who have completed their time for pension, the 
Admiralty have sanctioned the payment of an extra 64. a day to 
men 80 re-engaging. 


Two lectures on the British Navy, illustrated with 
lantern slides, and adapted to a juvenile audience, will be given in 
the East Conference Hall of the Imperial Institute by Captain S. 
Eardley-Wilmot, R.N., on January 15th and 22nd, at 3 p.m, 


Tue agitation in Hong Kong: for the substitution of 
steel jetties instead of colid stone piers in the harbour has had the 
desired result, and it is stated practical effect will be given to the 
= = the improvements now in progress on the sea face of 

e city. 


H.M. New torpedo boat destroyer Crane returned on 
Monday to Portsmouth, having successfally carried out her 
torpedo circle and gun trials, She has a — of 30 knots per 
—_ and has now passed all trials ready to be taken into the Fleet 

rve, 


Tue Town Council of Dudley are bent upon keeping the 
tramways of their town in their own hands, and they are 
strenuously opposing all applications by outsiders. In about 
four years’ time they propose to purchase the existing Dadiey 
and Stourbridge Steam Tramways, and to run smaller cars 
driven at more frequent intervals by electricity, whereby they 
hope to increase traflic and reduce cos of traction. 


THERE is an opening for agricultural machinery in 
Smyrna. The old methods are dying out, and the adoption of 
modern implements has commenced, America takes tho lead in 
supplying the farmers with ploughs and mowers, Esgland sends 
most of the machines for sorting, sifting, and cleaning grains, and 
scourers used in flour mills. Agriculture is steadily growing in 
Asia Minor, and in the near fature there is a large field for the sale 
of all labour-saving machinery and implements. 


Lieut railways and the electric illuminant are two new 
advanteges which it is proposed that the inhabitants of the 
borough of the pottery town of Longton shall soon enjoy; and 
sub - committees have been appointed by the Longton Town 
Council to consider schemes. ‘The gas committee of that town 
have decided to apply to the Local Government Board for a 
loan of £20,000 for gaswork extensions, 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister at Cettigne, Montenegro, 
forwarding plans for the construction of a quay and breakwater at 
Val de Noche, north of Dalcigno, at an estimated cost of £76,500. 
Applicants for the concession should communicate direct with the 
Minister for Foreign Affairs at Cettigne, to whom letters can be 
written either in French or Italian. The plans can be inspacted 
at the Commercial Dapartment of the Foreign-office any day 
between the hours of 11 and 6, 


Tue death occurred last week, in his 86th year, of Mr. 
Frederick Henry Massey. In early life, ssys the Times, Mr. Massey 
was associated with the Marseilles engineers in transforming the 
Bay of Toulon into a fine harbour. Sabsequently he entered the 
service of the Rassian Government, and from his plans and under 
his a supervision large shipbuilding and engine works wera 
established at Odessa and Ssvastopsl. He also had charge of a 
large fleet of steamship:. At the opening <f the Saez Canal Mr. 
Massey, who held the rank of captain, renewed his acquaintance 
with M. de Lesseps. He retired from the Russian service in 1872, 
and had since declined tempting offers from the Tsar’s Govern- 
ment to return to Russia, 


A WELL-ATTENDED meeting of the National Hardware 
Association took place on Wednesday under the presidency of 
Mr. Joseph Hood, Birmingham, at the Crystal Palace. Speak- 
ing of the work of the Association, Mr. Hood said that, although 
this was the first attempt that had been made to organise the em- 
ployers engaged in the hardware trades for the protection of 
their various interests, it had succeeded during the last six 
months beyond anticipations, and had fully justified its existence. 
Mr. W. Hobart Bird, M.I.M.E , ot Coventry, read a paper on the 
cycle trade, especially in to its treatment by ironmongers. 
He said that the prices of bicycles next year would generally be 
as high as in previous years, and some of the leading firms had 
even advanced their prices for the coming season. English manu- 
facturers, he was convinced, had practically nothing to fear frem 
American competition. Other papers were subsequently read. 
At a committee meeting subsequently held it was decided to 
take steps towards the formation of local branches of the Associa- 
tion in Manchester, Leeds, Liverpool, and other centres. 


H.M. New cruiser Vindictive, which was floated out at 
Chatham yesterday, is of the same class as the Farious, Arrogant, 
and Gladiator. he length is 320ft.; breadth, 57ft. 6in.; mean 
draught, 21ft.; and displacement, 5805 tons. She is fitted with 
twin screws, and her engines, which have been built in Chatham 
Dockyard, will develope with natural draught 10,000 indicated 
horse-power, the s of the ship being 19 knots. There are 
eighteen boilers of the Belleville type in three water-tight com- 
partments. The engines are triple expansion, with cylinders 26in., 
42in., and 68in. in diameter respectively, and 39in. stroke. The 
coal capacity is 1175 tons, which would enable the ship to steam 
374 daysat 10 knots. The fore conning tower is of 8fin. Harveyed 
steel of circular form. From the base cf the conning tower a forged 
steel communication tube, 4in. thick, is led down to the armour 
deck, inside which are the controlling shafting to the steering 
engines, &c. Oa the bows there is protective plating of 2in, nickel 
steel, and the protective deck is composed of two thicknesses—on 
the flat one of lin, and one of 4in., and on the slopes one of 2in. 
and one of lin, The armament comprises four 6in., six 4°7in., 
eight 12-pounders, and three 3-pounder quick-firing guns, one 
12-pounder field gun, and five Maxim machine guns. There are 
two submerged tubes for 18in. torped The pl t of 
officers and men is 419, Tae first keel plate was laid down on 
January 27th last year. 


Tue fourth annual meeting of the National Traction 
Engine Owners’ Association was held on Thursday afternoon at the 
Agricultural Hall, Mr. E. B. Chittenden presiding. The annual 
report, as read by the secretary, Mr. H. R Sammers, stated that 
the financial support received was still altogether inadequate, 
though many new members had been enrolled. The committee 
were of opinion that the association had proved that the present 
restrictions on road locomotive traffic could be removed by energetic 
combination. There was no doubt that the use of heavy steam 

1 tion was i ing and attracting a large share of 
It was, therefore, more than ever neces- 
sary owners should combine to get whatever im- 
provements were possible, The committee looked forward to 
some progress being made in the attainment of the association’s 
demands during the next session of Parliament, if the owners 
would give their support. On the motion of the chairman, seconded 
by Mr. Fenton, the report and accounts were adopted, and the 
general council re-elected. Mr. Griffith Boscawen, M.P., was re- 
elected president of the association. Oa the motion of Mr. H, 
Westley, seconded by Mr. W. Arnold, the following resolution was 
adopted :—‘‘ That this meeting urges her Majesty’s Government to 
consider the important question of agricultural steam road loco- 
motion and to give. facilities for into law a Bill to provide 
uniform regulations and greater legislative freedom for traction 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER: 


AUSTRIA.—GeRoLp anv Co., Vienna. 
CHINA.—KELLy anp Watsu, Lr., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEvILLET, Rue de la Banque, Paris, 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 
A. Tweirmeyer, Leipzic. 
INDIA.—A. J. Compripar anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—Logscuer anv Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—Ke iy anp Watsu, Lrp.. Yokohama, 
Z. P. Marvya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
8, AFRICA.—Gorpon and Gortcn, Long-street, Capetown. 
R. A. Toompson anv Oo., 38, Loop-street, Capetown. 
J.C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 





, Tokyo. 





nesburg. 
AUSTRALIA.—Gorpon anv Gortcu, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Bydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland 
Craia, J. W., Napier. 
CANADA.—MontTrREat News Co., 886 and 388, 8t James-street, Montreal. 
Toronto News Co., 42, Yonge-street Toronto. 
UNITED STATES OF AMERICA.—InteRwationaL News Co., 88 and 85, 
Duane-street, New York. 
Svugscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketry anv Watsu, Lrp., Singapore. 
CEYLON.—WayaRTNa AND Co., Colombo. 
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lines are charged one shilling. e line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
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Post-office Order in payment. Alternate advertisements will be 
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Prices for Displayed Advertisements in ‘ordinary ' and “special” 

positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and ion we find it necessary to inform 
corr 1s that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tue ENGINEER, or containing 

i be accompanied by the name and address of the writer, 
blication, but as a proof of good faith. No notice 
a of anon; communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 


C. W. (Grays, Essex).—We are not aware that avy shipyard is in want of 
apprentices; as a rule there are far more applications than can 
granted. 

A. ayp Sons.—It is quite impossible to answer 4 question based on such 
general terms. Do you mean arc light or incandescent? Are you 
going to use a gas engine to drive a ie ? Assuming that you use 
incandescent lamps, then you may take it that eleven 16-cindle lamps 
represent one horse-power. 

J. H. H. R. (London’.—Acetylene has a very high illuminating power, 
considerably greater than gas or oil. Its cost per candle-power is 
about equal to that of gas at 3s. 6d. to 5s. 6d., depending on circum- 
stances ; its use in small quantities is increasing. The improvements 
in the use cf coal gas and the s) of electric lighting must hinder, 
if they do not entirely check its progress. Our contemporary’s 
remarks appear just. We have published several articles on the 
subject—see Tue Enainger, January 15th, 1897. See also Vivian B. 
Lewes’ paper, read before the Institution of Naval Architects at their 
last spring meeting. The advisability of using it in India would 
depend largely on the facilities for procuring carbide of calcium, 





MEETINGS NEXT WEEK. 


Tar ArrowavTicaL Socrety or Great Britarms.—Thursday, December 
16th, at 8 p.m., General Meeting, at the Society of Arts, John-street, 
Adelphi, W.C. 

InstiruTe or Marine Enoingers. — Monday, December 13th, at 
7.30 p.m. Paper, ‘‘Pipe Arrangements on Board Steamships,” Mr. W. 
McLaren, Member. 

Tue NortH or Ewnoranp IwstitoTe oF Mrxtno aNnD MECHANICAL 
Enorneers.—Saturday, Decsmber 11th, at 2p.m., General Meeting in 
the Wood Memorial Hall, Newcasile-on-Tyne. ; 

Tue SELF-PROPELLED TRAFFIC Ass°CIATION (INCORPORATED), LIVERPOOL 
asp District Centre —Tuesday, December 14th. at 8 pm. Paper, 
‘* Roller Bearings,” by Mr. W. Hugh Woodcock, M. Inst. C.E. 

Tue Iwstirotion or EvecrricaL Enorveers.—Friday, December 17th. 
at 8 pm., at Burliogton House, W_ Discussion on ‘‘ Accumulator 
Traction on Rails and Ordinary Roads,” by L. Epstein, Member. 

Liverpoot EsarxerrisG Society.—Wednesday, December 15th, at 
8pm, Adjourned discussion on Papers :—' Portsand (ement.” by Mr. 
Prosser A. H. Shaw, M. Inst. CE, Ireland; ‘‘ Experiments iu the 
Acceleraticn «f the Setting of Porti’and Cement,” by Mr. Frank E. 
Priest, M. last. C.E. 

Royat Merroroteoicat Society —Wednesday, December 15th, at 
7.£0 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘Daily Values of Non-Instrumental Meteoro- 
logical Phenomena ia London, 1763-1895,” by R. C. Mossman, F.R.S.E. 
F.R. Met. Soc ; *‘ The Rainfall of Seathwaite, Borrowdals, Cumberland,” 
by William Marriot:, F.R. Met. Soc. 

Tae InstiruTion or Crvi, Enoingers.—Tuesday, December 14th, at 
8pm, Ordinary Meeting. Paper, ‘The Great Land-slises on the 
Canadian Pacifi: Railway in British Columbia,” by Mr. Robt. B. Stan on, 
M.A., M. Icst. C.E —friday, December 17th, at 8 p m., Students’ Meet- 
ing. Papers, (1) * The Elastic Pioperties of Steel Wire,” by Mr. Archer 
D. Keigwin. stud Inst. C E ; (2) “ The Elesticity of Portland Cement,” 
by Mr. W. L. Brown, B &c , stui. Inst. C.E. 

Society or Arts.—Monday. December 13th, at 8 p.m. Cantor Lec- 
tures—‘‘ Gutta-Percha,”’ by Eugene F. A. Obsch, Ph.D, F.CS. Three 
lectures. Lecture IIf.:—Tne Clean Material -Chemicat compesition, 
mechanical and electrical properties—Application for various technical 
pu poses- Use of hardeved gutta-percha fur golf balls—Absorption of 
oxygen and behaviour towards ozo.e —Deterioration and preservation— 
Artificial substitutes for gutta-percha—Concluding remarks. Wednes- 
day, December 15th, at 8 pm. Ordinary Meeting. Puwper, ‘*The Purifi- 
cation of Sewege by Bacteria,’ by Samuel Rideal, D.3c. 
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THE CONF&RENCE, 


TE Conference has terminated for the time being. 
It may never meet again save for the transaction of 
some purely formal business. In one sense it was a 
mistake. No doubt the Board of Trade acted for the 
best; but a great deal of mischief is done by worthy 
peop'e who salve their consciences by saying that they 
acted for the best. Mr. Ritchie is a shrewd man, and 
we believe that he would not have got a Conference to 
sit aj all had not bis hand been forced by irresponsible 
journalists who know nothing accurately about the facts 
—men who have never been inside a workshop in their 
lives, and understand rather less about trade than they 
do about the geological structure of the African deserts. 
Neither the masters nor the men wanted a Conference, 
for reasons which we have repeatedly stated. The dispute 
was not ripe for settlement. The good that might have 
been got out of the discussion is not being got because 
the language of the masters is being made the subject 
of gross misrepresentation. In another page we give 
the propositions of the masters and those of the men. 
Only those who read into either what is not there are 
able to attribute motives to the masters which have no 
real existence. 

We have put the facts before our readers so often that 
we fear to weary them by going over the same story 
again and again. The principle for which the men are 
fighting is based on a socialistic idea. In one word, the 
men are fighting the battle of collectivism. In the eyes 
of the Amalgamated Engineers all its members are of 
equal value, none is worth more wages than another; or 
t» put the facts more precisely, no man is to be permitted 
to earn: more wages than another by doing more work. 
Again, the object of each man is to take care that every 
member of the Association shall be employed at full 
wages. There is a certain amount of work to be done. 
That must be divided up among the members of the 
Aseociation, and to this end the less the work the less 
each man shall do; but the wages must remain un- 
altered. Furthermore, any one who pleases to join may 
become a member of the Association without supplying 
any credentials whatever in proof of competence, sobriety, 
or, in short, any other essential qualification. Is it un- 
natural that the masters should protest against all this 
and pay by results? There is not a single member of 





the Amalgamated Engineers who does not himself, when 








spending his money, endeavour to get the best value he 
can for it, whether he is buying boots, or bread, or beer. 
When he disposes of his own labour, he tries to follow 
the same course. The same rule of getting all that he can 
actuates him when he and his fellows refuse to let the 
members of another union do a given class of work. We 
do not say that the rule is a bad one. We express no 
opinion on the subject; it is not necessary now that we 
should. But we do ask, on what principle of justice or 
honesty the masters should be prevented from doing as 
the men do, and getting the best possible value for their 
money? Why should an exception to the laws governing 
society in general be made in favour of a trades union in 
particular ? 

If our readers will think the matter out for themselves, 
they will see that the quéstion lying at the root of the 
whole dispute is the desire of the masters to get the full 
value for their money, and that of the union leaders to 
carry into practice the idea of distributing work over the 
largest possible number of the members of a union. For 
the better class of man to belong to a union is, under this 
system, a distinct disadvantage. To the incompetent and 
dissolute it is the utmost possible benefit. If the good 
men could but see it, they rob themselves to help the bad. 
Unfortunately the number of good men is less than that of 
the bad, and the majority rule. We might proceed to 
consider a dozen ramifications of the problem, but to do 
this would be mischievous. It is, above all things, 
essential that the issues should be kept as simple as 
possible. They have been p ly, we fear, by some, 
and ignorantly by others, mixed and entangled, until it is 
by no means easy to understand them. 

Once the central fact—the precise nature of the dispute 
—is understood, not only does the action of both parties 
in the past appear intelligible, but it becomes possible 
to forecast the future. It has been stated that the resolu- 
tions of the masters at the Conference strike a blow at 
unionism, and undo at one stroke all that has been done 
during half a century in the way of enforcing the rights 
of labour. This statement, as it stands, is quite untrue. 
The resolutions of the masters are not opposed to old 
unionism ; they do strike at the new unionism root and 
branch, but that is not half a century nor half a dozen 
years old. We write what follows with a full knowledge 
of the facts. We know precisely, and at first hand, 
what are the views of the delegates representing the 
Federated Employers at the Conference. We would give 
much to induce those members of the Amalgamated 
Society of Engineers who read this journal—and they 
are not a few—to believe us, for much would be gained 
in the cause of peace if they did; and we say most 
positively that the masters, so far from wishing to ‘‘ smash 
the union,” regard its possible destruction with apprehen- 
sion. We have written this ere now. We write it once 
more, after making most careful inquiries to arrive at 
the facts. As bearing on this point, we have the specious 
argument that the masters are insisting on making 
special arrangements in all cases between themselves 
and individual men. To this the union leaders object, 
simply, it would seem, because they are afraid of their 
own men. What the masters say is, ‘‘ Every workman 
shall be paid according to his ability, and no employer 
shall be restricted in employing any workman at any rate 
of wages mutually satisfactory to them.” And to prevent 
mistakes the employers add as a rider or note, “ It must 
be distinctly understood that by the foregoing there is no 
intention whatever to reduce the rate of wages paid to 
efficient workmen.” The masters object to paying full 
rates to men who, through old age or other defect, are 
not worth them. They equally object to sending their 
old servants adrift on the world, and prefer to keep them 
on at such wages as they may beable toearn. But there is 
nothing whatever to prevent the union from fixing certain 
minimum rates below which the efficient members will 
not work, the masters reserving to themselves the right 
to pay more for more or better work than they do now. 
Thus, for example, if a man now runs one tool and earns 
30s. a week, the employer and the man, if they see fit, 
may arrange between them that the man shall run two 
tools at a weekly wage of 503. It is difficult to see how 
this can be regarded as opposed to the unionism which 
obtained until a recent period, although it is,as we have 
said, rank heresy in the eyes of men of Mr. Barnes’ type. 

It is perhaps far more important to consider what is 
about to happen than itis to explain the precise meaning of 
resolutions which have been very carefully andclearly drawn 
up. Writing once more with full knowledge of the facts, we 
say that as regards the eight-hour day and the control of 
their own works, the employers are at once absolutely 
united and impenetrably firm. Let what will happen, 
they are prepared at this moment to take the conse- 
quences, and to make arrangements for a prolongation of 
the strike for months, or even years; they know that in 
time it must die out. Very nearly the worst that can 
happen to them has happened. Nor would compliance 
with the men’s demands do them any good. They might 
clear off old contracts; they could not touch new work, 
except under difficulties and limitations which would 
render it worthless. In the long run their best policy 
would be to resort to free labour, and train up men to fill 
their shops. Mr. John Burns at length begins to give the 
common sense which he possesses free scope, and he has 
told the men that unless they can get guaranteed to them 
a sum of £15,000 per week for six months they had better 
give up the struggle and return to work. in other words, 
he holds that the necessary prolongation of the struggle 
will cost £375,000. Strike pay at present represents 
£36,000 a week, or for six months £900,000. Even if the 
men won ultimately, it is difficult to see what they would 
get in return for this enormous sum. If is yet more 
difficult to.imagine where it is to come from. We can 
assure Mr. Burns that at the end of the six months 
he would be further than ever from winning. We 
fear that neither he nor Mr. Barnes has as yet 
appreciated the full magnitude of this struggle. 
They do not understand that they are fighting 
Englishmen as dogged and obstinate and fall of bull-dog 
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courage as any of the Amalgamated Engineers can pos- 
sibly be; men who have borne a heavy yoke for years, 
and who have at last turned in red rebellion against their 
oppressors. The weighty hand of the union has been 
little felt in certain places; it has been all the more 
dreadful in others. The masters will not give way. They 
have no conceivable motive for giving way. There is 
nothing in the p me of New Unionism they can 
regard without dismay, and in this fact lies their strength. 
If the masters abate one jot of their demands, then no 
trust is to be placed in the resolves of determined men. 
It is impossible for those who have not taken part in the 
discussions of the Federated Employers’ delegates to 
form any adequate conception of the spirit by which they 
are actuated. Mr. Barnes, Mr. Burns, and their fellow- 
leaders have manifested really surprising ignorance on 
this point. We feel convinced that if they had possesses 
the information which leaders ought to possess, or stand 
aside, we should never have heard of the strike. Incal- 
culable mischief has been done by reasoning, from the 
mistaken action of one or two firms, that the great mass 
of employers would under a little pressure follow their 
example. 

Finally, it is well to dispose of one more misconception. 
It has been stated that in certain matters the employers 
will make no concessions to the susceptibilities of the 
men. This is not true. The masters are most anxious 
for very obvious reasons that the dispute should terminate, 
and they are quite prepared to give way on non-essentials. 
Probably the Conference will meet once more and the 
leaders will have certain modified proposals to make. 
We have no doubt but that these will have the most 
courteous and careful consideration. The men are not 
more anxious to get back to work than the Federated 
Employers are to open their gates. There is fortunately 
plenty of employment ready, and if only the men could 
see that their true advantage lies in doing all they can 
instead of as little as they can, they would repudiate 
leaders who by failure have demonstrated their own 
incompetence, and restore prosperity to our great centres 
of production. We have had occasion to say ere now 
that the janger of foreign competition is exaggerated ; but 
that sta.ement is based on the assumption that our men 
will devote their energies to beating the German instead 
of ruining themselves in pursuit of an object which will 
never be attained by the present generation. 


LOCOMOTIVE BUILDING—ENGLISH AND AMERICAN. 

In the Times of Saturday, the 4th inst., was published 
a long letter by Mr. Angus Sinclair, the editor of Loco- 
motive Engineering, & New York technical journal of 
repute. Mr. Sinclair’s letter is too important to be dealt 
with as it deserves in the space at our disposal this week, 
and we propose to return to its consideration. Mr. Sin- 
clair begins by saying that recently American locomotive 
builders have received orders for fifty-eight engines for 
European railways, making a total of 200 ordered on 
foreign account within six months, and he then goes on 
to explain that America is beating Great Britain in this 
branch of manufacture, because her methods are better, 
particularly in working to gauges, and making parts 
interchangeable, and partly because the United States 
workmen turn out more than Englishmen. As an 
example of his meaning, he says that an American firm 
has, thanks to better tools and better men, turned out 
300 locomotives in twelve months with 1400 hands, while 
a Glasgow firm, employing 2500 men, could only build 
200 locomotives in the same time. He then goes on to 
refer to a Canadian firm, which has failed to make loco- 
motive building a success, in spite of a protective tariff, 
and concludes by saying that while paid the highest 
wages in the world, the labour of the American mechanic 
is cheaper than that of any other man. 

Mr. Sinclair is no doubt well acquainted with American 
locomotive building practice. His letter would have been 
more valuable than it is if only he had known a little 
more about the conditions under which the British builder 
has to work. In the United States the ruling principle 
is to turn out the largest possible quantity of work at 
the lowest possible price. In this country the rule is to 
turn out the smallest possible quantity at the highest 
possible price. Let us not be misunderstood. We do 
not mean that American work is rubbish because it is 
cheap, nor do we imply that British work is superb 
because it is dear. What we do mean is that American 
locomotive builders do all they can to reduce the cost of 
construction. In this country, not the builder but the 
system tends to enhance to the last degree the cost of 
the locomotive. We are not now, be it understood, 
referring in any way to the building of engines for their 
own use by the railway companies, we are dealing entirely 
with private firms. In the United States the great firms 
construct engines to certain standard patterns, and they 
say to the purchaser, “‘ There are half-a-dozen types from 
which you can choose; if you find nothing to suit you 
among them, then we must ask you to try some other 
maker.” One result is that it is possible to build to 
stock, a thing which no English or Scotch firm dares to 
do save on a very small scale indeed, and by building to 
stock they can execute orders promptly. It is scarcely 
necessary to stop to explain to our readers how much 
this system of building only standard engines cheapens 
work. Our makers have invariably to build to special 
designs constantly involving the use of new patterns, and 
to most rigid specifications. The American builders live 
by their reputation; they are not troubled with any precise 
specifications. But perhaps the most important difference 
of all is that inspection in our sense of the word is 
almost unknown in the United States, while in this 
country it operates invariably to delay work and increase 
its cost. The British maker has to begin de novo with 
every order. What satisfies one inspector will not 
satisfy another; there are no two considerable orders 
alike. In a word, he finds himself hedged in and 
crippled in all directions, while the American builder has 
absolutely a free hand. The British locomotive builder 
is tormented day and night by the union, and, between 


the inspector on the one hand and his own workmen on 
the other, he cannot call his soul his own. 

But, furthermore, it is beyond question that the 
American locomotive has less material and less work put 
into it than will satisfy those who specify for English 
engines. None of our railway companies, for instance, 
would be satisfied to accept American methods and 
American finish. In the United States, for example, 
cast iron axle-boxes are used where we employ gun- 
metal. The boiler work in this ery Bes superb, the 
best in the world. We use co fire-boxes and brass 
tubes where the American builders employ steel. We 
are not now expressing any opinion as to the relative 
merits in the long run of the different systems of con- 
struction, we are dealing with facts as they are. The 
American locomotive is a cheaper engine to build than 
the English engine, and it is built more cheaply. That 
is one explanation of the facts stated by Mr. Sinclair ; 
but the English engine is not dearer because we have not 
better tools, nor the interchangeable system; for in our 
locomotive shops will be found the best and newest tools 
for working under the ruling conditions, and the inter- 
changeable system has been in vogue for years; but for 
reasons which we have endeavoured to outline, the 
cost of production of any article is, after all, largely 
settled by the purchaser. We cannot sell locomotives 
in the same way that American firms can; and conse- 
quently what is possible in their case is impossible in 
ours. As to which system is in the long run the better 
for the purchaser, that is another story with which we 
shall not at present concern ourselves. 
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CLYDE SHIPBUILDING. 


AFTER between four anda-half and five months of inactivity, 
if not cessation, in the engineering departments of the Clyde 
shipbuilding industry, it is to some extent surprising that 
builders are turning out hulls with increasing celerity, and 
that the output for November should exceed that for October 
eB 7000 tons. The output for October amounted to 
about 29,200 tons, while for November it is 36,000 tons. To 
both results the launching of several very fe vessels— 
which probably had only been proceeded with leisurely in 
view of the engineering troubles—contributed who!esale. 
Thus, two vessels launched during October were accountable 
in themselves for 12,900 tons of the 29,200 tons total, and 
during November five vessels have swelled the aggregate by 
no less than 26,000 tons out of the total of 36,000 tons. 
Again, during October 7500 tons of the total consisted of 
barges not launched at all, but shipped abroad in pieces—-for 
which, of course, no engines were required-—and during 
November the similar work has amounted to about 4000 tons, 
Although to some extent these facts account for the con- 
siderable volume of tonnage launched during the past two 
months—a volumes which compares only a trifle less favour- 
ably with that of the corresponding period for last year—it 
may nevertheless be inferred that shipbuilders have not felt 
the deterring influence of the stoppage in the engineering 
branches, and that, as a matter of fact, the stoppage has 
only been very partial after all. The activity in launching 
may also be regarded as showing that employers, both in the 
shipbuilding and engineering branches, have persuaded them- 
selves that a satisfactory end to the ill-advised eight hours 
agitation, aud the other questions arising out of it, is at 
hand. This is borne out also no doub’ by the freedom with 
which contracts are being entered into for new shipping ; 
altogether about 40,000 tons having been arranged for during 
November. Everything thus points to an exceedingly busy 
spring and summer next year, and in view of their long rest, 
engineers, as well as other artizans, with abundanca of work 
lying to their hands, may be found not averse from a ten or 
even a twelve-hours day for a time. 


SHIPBUILDING PROGRESS IN JAPAN. 


THE flow of orders for new steamers entrusted to British 
shipbuilders by the enterprising and ‘‘ pushful” Japanese 
during recent times has been for most part linked to certain 
provises concerned with the supply of duplicate plans, work- 
ing details, &c., which have enabled “the Jap at home” to 
set about the construction of ships on the latest British prin- 
ciples, and with more than a semblance of the best British 
methods. Under the management of a thoroughly trained 
British shipbuilder, and to plans supplied by a Clyde firm of 
shipbuilders, work has been proceeding for some little time 
on a 6200-ton steamer for the Nippon Yusen Kaisha, and this 
vessel is expected to be ready for launching from the ship- 
yard at Nagasaki early next month. So well satisfied are 
the Japanese at the progress that has been made, that 
material is now being ordered in this country for a second 
vessel of the same type and dimensions for the same owners. 
Two other steamers of between 2000 and 3000 tons are also 
in progress of construction at Nagasaki. The larger vessels 
are being built to Lloyd’s highest requirements, so that the 
Japanese may be considered already well started on a career 
of ocean steamship building. Purchases of machine tools of 
the highest class were some time ago madein this country for 
the N: i yard, and at the present time an engineering 
emissary from Japan is here making inquiries and selections of 
tools for a new shipyard being laid down at Kobs, which, 
after Yokohama, is the most important of Japanese ports. 
The purchasing officials in both instances are Japanese 
engineers who have been trained under Dr. Henry Dyer, of 
Glasgow, while that gentleman was Principal of the Engineer- 
ing College at Tokyo, and Dr. Dyer, it may be added, has been 
deputed to select a naval architect, with a British training, 
to take service in Japan, under the Government, at a hand- 
some salary. 


GLASGOW INTERNATIONAL EXHIBITION, 1901. 


G.ascow is now thoroughly committed to an International 
Exhibition in 1901—the initial year of the twentieth century 
—and doubtless the endeavour on the part of Glasgow’s 
enterprising men of commerce, industry, art, and science, 
will be to act up to such an auspicious period and make the 
great show an epitome of progress in all branches during the 
nineteenth century, a3 well as a forecast of the developments 
to be looked for by the people of the twentieth century. A 
first meeting of the Executive Council was held on the 26th 
ult., at which Lord Provost Richmond presided, when it was 
intimated that her Majesty the Qusen had “ much pleasure 
in promising, if all is well, to be patron of the Glasgow 





Exhibition of 1901,” and that the Prince of Wales, who was 
honorary prasident of the last Glasgow Exhibition in 1883, 


although not able to comply with the desire that he should 
assume the same position again, would be happy to appear as 
vice - patron of the ae ys Lord Blythswood has 
accepted the office of President of the Exhibition Association, 
and long lists of honorary vice-presidents, honorary memb>rs, 
and members of Council have been arranged. The guarantee 
fund has pa reached the sum of £300,000, and that without 
any very special appeals being made. It has been remitted to q 
— committee to prepare and submit to another meeting 
of the Council, lists of gentlemen whom they would recom. 
mend should form the various committees, sub-committses, 
&c., and to consider as to the appointment of the several 
acting officials, the posts of secretary and general msnager 
having already been mumerously applied for. 








LITERATURE. 


The Stamp Milling of Gold Ores. By T. A. Rickarp. New 
York and London: The Scientific Publishing Company. 
1897. Demy 8vo., pp. 260, 

Ws anticipated, on reading the title-page, that the con. 

tents of this book would be well worth scanning, inas- 

much as the author, an old student and associate of the 

Royal School of Mines, has had a continuous experience 

in mining and milling, not alone in America, but also in 

other parts of the world. Moreover, the valuable papers 
he has from time to time contributed to our own and 

American mining literature testify to his special powers 

of observation, scrutiny, and description. We have 

therefore reserved this book until sufficient leisure allowed 
ample time for the task of reviewing, and we are glad to 
say that we are not disappointed in our anticipation. 

From the brief preface we gather that the book offers a 
careful description of the milling practice of gold mining 
districts on both sides of the equator; that is, it treats 
more of the practice than of the chemistry and mechanics 
of the stamp milling process, and the matter is derived 
from knowledge collected by the author in course of his 

rsonal investigations in various mining regions. The 

k is commended to the millman and the student, and 
the author points out that the gathering of correct infor- 
mation is a work which brings its own reward, and 
further, heartily advocates the publication of one’s experi- 
ences and knowledge, remarking that the worst of all 
waste is the waste of experience. This advice is good, 
and the author not alone gives the advice, but acts up to 
the ethics he lays down. 

The chapters are eighteen in number, and there is a 
pamny and an index. The matter is arranged under the 
ollowing headings :—The philosophy of the stamp-milling 
process; Gilpin County, Colorado; the typical stamp 
mills of California; Californian practice in Amador 
County ; the profitable working of large bodies of low- 
grade ore; milling in the Black Hills, South Dakota; 
early Australian methods; more modern Australian 
methods; gold milling at Bendigo, Victoria; double 
discharge mortars in Victoria; the use of the stamp mill 
for ores unsuited for such treatment; the stamp mills of 
Ctago, New Zealand; a review of Australian practice; 
the wear and tear of a mill; the flowing of mercury; com- 
parisons; mills and millmen; the future of the stamp 
mill, This gives a very good idea of the scope of the 
book, and it will be observed that each chapter is devoted 
to matter that is of considerable interest. 

There is a lucid explanation of the origin and signi- 
ficance of differentiation in stamp milling practice; for 
instance, why in some places the slow Ss and deep 
discharge are adopted and appropriate ; whilst elsewhere 
the fast drop and shallow discharge are adopted. There 
are, too, detailed descriptions of mills in the various dis- 
tricts enumerated above, special emphasis being laid on 
their characteristics, and their faults as well as their merits 
are duly chronicled; but the author remarks that the best 
— is that which pays best, and that should always 

e remembered when faults are considered. Thus, the 
want of stone breakers in some cases, the bad arrange- 
ment of the amalgamation tables in another case, the 
obstinate ignorance of the folks in yet another, receive 
unflinching censure. Of this treatment some Australian 
mills come in for a large share. 

There are plenty of illustrations and numerous tables 
setting forth much useful data, as number of stamps, 
weight per head, drops per minute, height of drop, 
capacity per stamp per head, capacity of mill, life of 
screens, consumption per stamp, fineness of screens, 
&e. One looks in vain for something about South Afric». 
and some other gold fields; also, although chlorinisation is 
referred to, there is no mention of the cyanide process. 
Perhaps, too, we might prefer a little different arrange- 
ment of the matter, and occasionally there is a reiterative 
tendency that is not necessary. But these are sma’! 
factors, for as a matter of fact we have rarely found the 
task of reviewing so agreeable as in the perusal of this 
book, for it bristles with carefully recorded trustworthy 
practical information, and is replete with useful cogent 
critical observations. 

The author will have done useful work if he succeeds 
in encouraging his own recommendation to millmen and 
students; that is to say, the use of the stamp mill intel- 
ligently, which, too, the study of this volume certainly 
ought to facilitate. 

It is noteworthy that the book is dedicated to another 
old Royal School of Mines man, Richard Pearce, one of 
the most prominent, if not the moat prominent, metal- 
lurgist in the Western States. In conclusion, we must 
draw the attention of all interested in stamp milling of 
go'd ores to this volume, as they cannot fail to be grati- 
fied and interested, and to gather useful information from 
it. 





Tracé d’un Chemin de Fer. Par Atpert Durovr, Ingenieur 
Civil. Gauthier: Villars et fils. Imprimeurs - Editeurs 
Quais des Grands-Augustins 55. Tous droits réservé;. 


CommencinG with the preliminary reconnaissance, the 





author, in his succeeding chapterz, takes the reader 
through the whole work of laying out a railway, accord- 
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ing, probably, to the usual methods adopted by the French 
engineers. These methods, as might expected, vary 
widely from those constituting English practice, and the 

eneral contents of the volume are, in our opinion, of far 
too theoretical a character to be of much use to a man in 
a close, difficult country, where he frequently cannot see 
a dozen yards in ony tion whatever. The surveying 
instrament selected by M. Dufour is the tacheometer 
furnished with an anallatic telescope, a description of 
instrument very little used in this country, but much 
patronised on the Continent. The divided circles are 
graded, which, while no doubt facilitating calculations, are 
not the divisions marked on English instruments, nor do 
they without conversion into the sexagesimal measure 
supply data for ourtrignometrical computations. Whatever 
merit is attached to all instruments which effect the direct 
subtense measurement of distances, no doubt belongs to 
the tacheometer. But this advantage is obtained by the 
introduction of a greater. number of separate and more 
complicated parts, and an additional lens placed in the tele- 
scope, where it is difficult to get at it and clean it. This 
extra lens also diminishes the light transmitted to the 
eye-piece, thus violating one of the fundamental principles 
in the construction of all surveying telescopes, which 
enjoins that there should be as few glasses in them as 
possible, which is the reason that all objects viewed by 
them are inverted. It may be mentioned that there is a 
certain minimum distance, about 40ft., at which the 
anallatic telescope can be used. For these and other 
reasons English engineers prefer the plain telescope, and 
we range ourselves on their side. 

A large portion of the treatise before us is devoted to 
the adjustments, manipulation, and possible errors of 
observation both personal and instrumental, and a great 
number of equations and formule are given for detecting 
and correcting them. One, in page 51, may perhaps be 
selected. It relates to a calculation to find out a trifling 
error committed in levelling, which is termed «, and is 
given by the following expression :— 

om 


oan tga| 1°000006234 
“| 1 = 0000006234 tg’a 
Our author very truly and naively remarks, ‘ On voit 
que c'est trés petit." We may chesrve that we do 
not approve of levelling, being performed by tacheo- 
meters or theodolites, or by any other instruments 
exceptthe ‘‘ dumpy”’ and the “ Y.” In the laying out of 
an ordinary railway, it is mot usually regarded as 
necessary to take into account the sphericity of the 
earth, as in the case of large and important trigono- 
metrical surveys. Plane trigonometry will answer the 
purpose without having recourse to spherical. After 
having concluded a certain part of the field works, the 
next operation is to work out the results. For this 
purpose a ‘‘ form” is prepared containing sixteen separate 
columns, seven of which are filled up on the ground, and 
the remainder calculated from them in the office. In 
order to simplify the necessary calculations which they 
certainly stand in need of, certain ‘‘ tables” are recom- 
mended, especially those of Cartero and Pons. An 
appendix is added at the end of the volume dealing very 
briefly with viaducts, bridges, tunnels, and other works of 
construction which can scarcely be included in “ the 
laying out of a railway,” except so far as the necessity 
for them at certain points becomes apparent. 
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CATALOGUES. 


_ THe Badford Engineering Company, Bedford,—Illustrated price 
list of stsam cranes, 
Downie and Adams, London.—Electricity meters—‘“‘ Brillie” 


patents. This ~~ of meter, we are informed, is largely used on 
the aaa t is simple of adjustment and is sensitive and 
economical, 


Eaoch Brothers, Dartmouth.—lIllustrated catalogue of yachts’ 
steam dinghies, yachts’ launches, open pleasure and coasting 
launches, passenger boats, and electric launches, This catalogue 
shows considerable taste in its production, and the illustrations are 
admirable, 

W. H. Heath and (»., Birmingham.—Trade list of standard 
electrical plant. The plant illustrated and described includes 
motors, continuous-current dynamos, ters, and voltmeters. 
The wood engravings are nicaly executed, the printing up to the 
mark, and complete tables of prices are appended. 

Callender and Montzomory, London.—Pare bitumen sheeting, 
manufactured by Callender’s Cable and Constraction Company, 
Limited, Belvedere, Kent.—Most of our readers are aware of 
the very extensive use to which bitumen linings are merase 
in buildings on account of their im eability by damp. his 
pamphlet not only shows by excellent plates such uses, but is 
iateresting on account of the good illustrations which are given, 
showing the sources whence this material is derived. 

Yates and Thom, Blackburn.—Boiler Catalogue. In view of the 
large number of trade publications of all kinds which find their 
way now-a-days into the hands of the public, manufacturers will 
do well to emulate the excellent example set by Messrs. Yates and 
Thom, who have issued, under the modest title ‘Boiler Cata- 
logue,’ a really instructive treatise on steam-generating plant, 
compiled by Mr. W, H. Fowler, A.M, Inst. C.E. The intor- 
mation given is not necessarily confined to the plant made by 
this firm, nor is the value of each article discounted by the “ trail 
of the advertiser,” Tine book, in addition to containing particulars 
of many types of boilers and the best use3 to which each type is 
adapted, deals largely with economisers, boiler fittings, pumps, 
keirs and digesters for paper works, steam —_ &c. It is 
beautifully bound, illustrated, and printed, very copiously indexed, 
wud is cheap at the modest price of 5:., at which it is published. 








SHELL ACCIDENT AT BULL POINT. 


Tue daily papers have reported the strange occurrence that 
on irre | @ shell-room on Monday, November 29th, a 
charged fuzed shell was found to have exploded, and 
that its head and base were missing. On further investiga- 
tion it was found that “detonators of two out of three 
shells”’ in another case had occurred; the fragments were 
preserved for examination by a Government expert. 

Now this is both curious and important in our judgment. 
So far as we can learn the matter is as follows :—The shells in 
question were steel armour-piercing shells of about 25 lb. weight 
for the 4in. gun—see Figs. 1 and 2—charged and fuzed with 
base fuzes for issue to the Navy, the projectiles being con- 
sidered safe to handle and keep, and yet ready for immediate 
use. It is disheartening, therefore, to find that they are liable 
to spontaneous explosion, and it is desirable to ascertain as 
far as possible, exactly what took place. We may say at 
once that our conclusion is that it was the exact reverse of 
the action ordinarily intended. On — the projectile is 
intended to explode on impact, when the detonator fires the 
fuze, and the fuze the charge of the shell, which breaks up 
the latter. Our conclusion is that in the case before us the 
shell broke spontaneonsly, firing the bursting charge, which 
fired the fuze and its detonator. 

Our reasons are as follows:—There is a great difference 
between a shell being shattered by its bursting charge, and a 
shell being broken and its bursting charge ignited and burnt 
after fracture has taken place. In the former case the 
action is extremely powerful, and the shell is broken up into 
a number of pieces, which are projected with great violence. 
Tt has, we believe, been nauk that a shell thus <n 
may commonly fire a shell next it. Had this action, whic 
we may call the proper bursting action of the shell, occurred, 
the results could not have been so small as to remain 
undiscovered until examination had brought it to light. On 
the other hand, the powder burning after the shell had been 
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Fig |. 

SECTION OF 4in, SHELL 
broken open, would doubtless project the pieces come little 
distance in any direction where there was a path for them, but 
some would be stopped by the adjacent shells, and this is what 
apparently occurred. We donot know exactly how the shells 
were packed, but on any system the sides would be next each 
other, and the head and base would be less obstructed. The 
next question is, How could the shell be thus broken and fire 
its powder? As above said, the shell was an armour-pierci 
one, and the head of such a projectile is water-hardened, an 
the molecules are liable to be so far in a strained condition 
that spontaneous rupture has occasionally occurred. That 
three shelis should thus explode we think unfortunate, and 
not at all what would have been ted, and espscially 
unfortunate that they should fire their bursting charges. 
This certainly might not have been looked for. Anyone who 
has seen such a projectile burst by pouring molten metal in, 
and allowing it to set, would think that the rupture of a 
shell by molecular action is a mild process; but we must 
remember that we have no means of judging whether heat 
is developed by spontaneous action of the particles before 
rupture occurs. I¢ is very difficult to institute an experi- 
ment to bear on this point. If the shell be burst by the 
central action of any foreign substance, whether iron or ice, 
it is clear that the conditions are entirely different from 
those we have to consider. It would be necessary to subject 
projectiles to such violent chilling that spontaneous fracture 
could be reckoned on in a definite time to reproduce what is 
here contemplated, and this appears a difficulé matter. 

Supposing that the spontaneous fracture of the shell did 
not take place, we must turn to the opposite end of the 
train—the fuze—foranexplanation. This fuze is, we believe, 
a design of Mr. Leaden , the manager of the Royal 
Laboratory, and probably the one for which he received a 
sum of money in recognition of its merits. We do not speak 


with certainty, for we have perponty wena from asking } 


questions of the staff of the Royal Laboratory, partly for fear 
of coming on confidential matter, and partly because we are 
in a better position to write impartially when the evidence 
which is open to the public is probably piactically all that is 
known by any one. The Plymouth accoun', it is true, is 





not a very good one; it seems to hint at the fuze being i 
fault, as it speaks of detonators having “ exploded,” but as 
the expression “ fragments ” shows that the shells also had 
burst, it is merely a careless expression. Indeed, whichever 
went off first, whether shell or fuze detonator, the other was 
See te er iar ae ee Pan 
are chiefly made of manganese bronze jhosphor 
ronze. Fig, 2 shows a section of it. On the pA of 
the gun the sony gas forces Se pues plate home into 
the spaces above it, pushing fo’ the spindle sufficiently 
far to cause the nut at the front end to clear the heavy collar 
carrying the centrifugal bolt. Consequently, this heavy 
excentric collar is only held in place the small spiral 
spring, and the cen‘ force due to rotation of the 
ell in flight compresses it, and leaves the heavy needle 
pellet free, so far as the centrifugal bolt is concerned. This 
pellet, it may be observed, was hitherto held by it, for it runs 
right down past the centrifugal bolt to the bottom of the 
recess. The needle t now is loose, except that it 


is kept from ible rebound or too ready movement 
forward by the spiral phosphor bronze spring in front. 
Then, on impact, its momentum compresses this spring and 


drives the needle into the detonating cap, and so fires the 
magazine, and the flash passes through the es in the 
fuze end into the shell, igniting the fsa charge. It may 
be seen then for this fuze to be fired b: means the 
pressure plate must first be crushed in, then the shell must 
rotate violently enough to compress one spiral spring, and 
while so rotating it must move forward and receive a suffi- 
ciently sudden check to make the pellet compress the large 
spring infront. This certainly did not occur in the magazine, 
nor would any conceivable accidental blow bring it about. 
It may be urged that the cap composition may have fired 
from spontaneous action. This we have never known 
to take place. In thousands, if not millions, of instances this 
identical composition, we believe, has been used for many 
ears in the service. That three instances of such abnormal 
aviour should thus occur is inconceivable. In short, we 
think the fuze one of the very.safest and best we have ever 
seen, and we fall back upon the conclusion that we first 
expressed, that the shells broke from molecular action, and 
generated enough heat to fire the powder. 

The next question is how to deal with the problem before 
us. We do not believe that these accidents happening 
exactly as they did, would have sensibly injured a vessel any 
more than their own shell-room, but it would be out of the 
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question to contemplate the liability to accidents, whose 
effect might not be exactly what has now taken place, but 
something worse—in fact, the danger must be dealt with 
promptly. It is very important that ships should have shells 
filled and ready for action, so that an effort to secure safety 
with such shells must be made. The only suggestion that 
we can make at the moment is to establish some system of 
tests for ‘‘ initial strain bordering on rupture,” such as was 
described as carried out in the United States in our issue of 
November 19th last, page 504. 








SHIPBUILDING IN DUNDEE.—From the three shipyards which 
have been in operation in Dandee during the present year, there 
have been, or will be, launched before the year is out ity-one 
steamers, with a total gross tonnage of close upon 15,000 tons, 
giving an average of a little over 700 tons. Last year Dundee 
shipbuilders only launched eight vessels of 4360 tons, and the year 
previous nine vessels of 8220 tons, so that the output this year is 
considerably more than the two previous years bined. The 
industry, in fact, would now seem to have assumed that degree of 
prosperity which characterised it during the years 1887 to 1892, 
when the average output reached 18,000 tons. The coming year 
is to be commenced under most favourable ci as to 
work on hand. Exclusive of the vessels which are intended to be 
launched before the present year closes, the vessels on the stocks 
or to begin, number thirteen, representing a tonnage of 
about 7000 tons. Four of these are steamers of considerable size 
for Messrs. Wilson, Sons, and Co., Hull; one is for the Clyde 





Shipping Com ; and one for the coasting trade of Messrs. M. 
Langues col Same G ww. The steamers for Messrs, Wilson, 
Sons, and Co., will be fi with boilers of the Babcock and Wilcox 


water-tube type. 

TRADE AND BustnEss ANNOUNCEMENTS.—Mr. Albert Wollheim, 
Assoc, M. Inst. C.E., of Leadenhall House, E.C., has beencalledin by 
the Prince of Plees to advise regarding the sewerage of his Highness’s 
extensive estates in Silesia, Germany.—Mesers. Geipel Lange 
inform us that they have purchased the well-known electrical 
contracting and trading business of Messrs, Paterson and 
Cooper, as hitherto carried on at Westminster. As the Dalston 
premises will be closed, all inquiries relative to these 
branches of their business should be addressed to 3, Princes 
Mansions, 68, Victoria-street, Westminster. They also inform us 
that in addition to the above business they have arranged to 
represent several firms of high reputation ; others, 
Messrs, Thomas Richardson and Sons, Ltd., of Hartlepool, for 
the Brown-Boveri electric power i plants for London 
and district ; Messrs, Ganz and Co., Ba for Blathy alternate 
current meter.—Messrs. Heath, Saoxell, and Co., , have 

urchased the electrical business of Messrs. W. H. 

eath and Co., of 39, Frederick-street, Birmingham. The business 
will in fature be carried on by them at Apolio Ironworks, Blews- 
street, Bi ham.—Mr. A. Bowes, A.M. Inet. C.E., M. San. I 
of the Boro Engineer’s Office. Salford, has been appoint d 
surveyor to the urban district of Nowton-in-Makerficld, out cf. « 
large number of sppticants, 
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THE SMITHFIELD CLUB SHOW. 

Tue display of the more important types of machinery 
in the Agricultural Hall, Islington, is this year very 
small. The strike in one way indirectly, and another 
directly, has largely contributed to bring about this 
result. A very few of the principal so-called ‘ agricul- 
tural” firms are in the Federation; but the others have 
been affected by the difficulty they have met with in 
procuring certain portions of their machinery. But the 
strike will not explain everything, and we are inclined to 
believe that the Smithfield Club Show is 
waning in popularity as a machinery and 
implement mart. Indeed, one must go 
upstairs to the galleries to find evidence 
of the life and bustle and variety that once 
marked every department of the show. 

It is very nearly 100 years since the 
first show was held under the auspices 
of the Smithfield Club, and the time is 
not inappropriate for taking stock, so to 
speak, and considering where we are, and 
to what precise point of progress we have 
reached. Time was when every engineer 
had something new to display; and the 
novelties were, as often as not, quite 
important, marking radical changes in 
construction, and new departures. But 
for years past little really new and good 
has been shown. The advent of the oil 
engine gave the machinery department a 
temporary fillip. For a long time past, 
however, machinery and implements 
appear to have undergone no radical 
change whatever. Thus, for example, in 
the portable engine and thrashing machine 
finality appears at last to have been 
reached, and no further development 
s2ems to be either desirable or possible. 
It would be out of the question to con- 
sider bit by bit all the various machines 
that are made by agricultural engineers 
aad exhibited at Islington, but we may 





our days, and succeeding generations yet unborn, to go | the power is used than any that we make. These engines 
on making and selling and seeing portable engines such as are worked in a way that would make the hands in an 
are now at Islington, and no others? The very thought English stackyard stand appalled. The men are kept as 
of this is dreadful. Is there then no chance of some busy as the engines. We advise such of our readers as 
extremely audacious individual arising and revolutionising are interested to refer to our articles on thrashing 
the whole business? The days are not so long past in Canada, from the pen of a practical Canadian farmer 
since men did that which was held to be impossible. and miller, which will be found in our impression for 
When the first portable engine was produced by Clayton November 27th, 1896. The facts prove that it is possible 
and his friend Shuttleworth, they were told that, having to make portable engines very much unlike the English 
made a dozen, it was time to stop as no more could engine, which nevertheless do excellent service and meet 
possibly be wanted. Why is it that no one comes witha ready sale. Is it not possible that there may yet 
spring up in our midst some young man 
with he tare born of a vigorous frame 
and energetic brain, and a Sowetelen of 
his subject acquired not only in the shops 
where the engines are constructed, but 
in the places where such — are 
used, who will revolutionise the whole 
business ? We must not be content with 
the question if we cannot answer it. It 
is to be desired, from one point of view 
at all events, that such a man should 
arrive, so that the Smithfield Club Show 
should be raised up from the dead level of 
monotonous excellence which has marked 
it for years. We could hail with delight 
the presence of a really bad engine, if 
only to utilise it for the purpose of com. 
parison ; and if it contained an element 
of real novelty as well, we should regard 
it with the most friendly eyes. 

After such a preface our readers will 
not, we think, be surprised to find that 
all that need be said about the Smith- 
field Club Show, or can be said with 
advantage, will occupy but a moderate 
space in our columns. 

The same firms which have been re- 
gular exhibitors at the Smithfield Show 
for many years past may be found there 
again this year in their accustomed quar- 
ters. For the most part they exhibit 
machinery with which we are all familiar. 
As we have already said, finality appears 





consider one important member of the 
family, the portable engine, and what 
we say of it our readers can, as they see 
fit, apply to various other machines. 

The modern portable engine is turned out by the great 
houses in thousands, much as postage stamps are made. | 
It is a survival of the fittest. The workmanship is in- | 
variably good, sometimes superlatively excellent. Accord- | 
ing to the experience of the makers nothing better can be | 
provided. e test of excellence for the maker is very 
_ simple. That engine is best of which the greatest numbers | 

can be sold ata profit. In the present day an inferior | 
~—— will not satisfy this condition. The result is more | 
or less uniform excellence ; yet we are tempted to ask, has | 
finality really Leen attained? Are we all to the end of 


Fig. 








1—CLAYTCN AND SHUTTLEWORTH’S TRACTION ENGINE, 1858 poh gaia rere Pay Peay 
direction in which any difference can be 

forward now-a-days with some radical departure ? Are we , discovered between the work of the many well-known 
to take it for granted that finality has been reached, and | firms is in degrees of excellence. It might have been 
the portable engine has been crystallised out of a solution | anticipated that some radical changes in portable oil 
of past experience dissolved in no little gold? We | engines would appear, but even here the old makers con- 
venture to doubt this, and even to give the reason why | tinue to make from the same drawings which have served 
for our doubts. | for several years past, and the new manufacturers follow 
Other nations find that portable engines more suitable | closely in the lines of their predecessors. An exception 
to their wants can be made. When we write ‘portable | is found in the case of Messrs. Clayton and Shuttleworth, 
engines,”-it must be understood that we have in mind many of Lincoln, who exhibit a vertical oil engine of which we 
other machines as well. In Canada, for example, a type | give an illustration—Fig. 3. In our description of the 
of portable engine much simpler, lighter, and cheaper for | Smithfield Show last year we described the horizontal oil 
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engine made by this firm. The engine before us is prac- 
tically the same, with such modifications as suit it for the 
yertical position. 

This engine combines the essential features of the 
horizontal type with the advantage of occupying a much 
smaller floor space. The explosive charges are fired by 
Messrs. Clayton and Shuttleworth’s patent igniter, 
described and illustrated last year, no external flame or 
red-hot vaporiser being necessary after once the engine 
is started. This constitutes a feature which cannot be 
over-estimated, as it presents an absolute immunity 
from fire risk. 

With regard to their portable finishing thrashing 
machines, the figures relating to production are eloquent, 
over 29,000 having been made and sold. The specimen 
now shown is one of their 4ft. 6in. large type machines 
fitted with the firm's new patent drum, patent divided 
blast, chaff bagger, chaff sifter and conveyor. It has also 
a distinctly new feature in the attachment of a grist mill 
to the grain delivery end of the frame and driven from 
the drum spindle. By means of this mill the small un- 
marketable corn can, whilst thrashing is proceeding, be 
converted into meal suitable for cattle food, and by a 


Fig. 2-CLAYTON AND SHUTTLEWORTH’S 


simple adjustment it can be adapted for grinding not only | 
wheat, oats, and barley, but also maize, beans, peas, Xc. 
This combination of thrashing machine and grist mill 
will commend itself to farmers and other users of steam 
thrashing machinery, as the cost of handling the small 
corn and transporting it to the flour mill, often at a con- 
siderable distance away, is entirely dispensed with. 

Messrs. Clayton and Shuttleworth have also introduced 
a very good new type of traction engine. Before we 
describe the latest production turned out from the Stamp 
Kind Works, it may be of interest to look at a venerable 
traction engine made nearly forty years ago by this firm. 
By referring to the sketch of this engine—Fig. 1—it 
will be seen that the steam-jacketed cylinder was placed 
in the upper part of the smoke-box, as patented by 
Messrs. Clayton and Shuttleworth in 1853. The cran 
shaft was fitted at the fire-box end of the boiler, and spur 
gearing was employed for transmitting the motion from 
the crank shaft to the driving wheels. The old engine 
was provided with a form of steering arrangement termed 
the “pilot” wheel, invented by IF’. Andrews seventy years 
ago; and the tender could be removed from the engine if 
required, a pair of shafts were supplied so that a horse 
could be harnessed to it, and the tank used as a water 
cart when the engine was used for driving a thrashing 
machine. Another interesting feature is the use of gearing 
at that early date, when pitch chains were considered to be 
the correct thing, about the year 1860, and for years 
after that date. In fact the self-moving engines of that 
day were merely portable engines made self-moving by a | 
long chain from the crank shaft to the driving wheel axle. 
No one uses chains now for general-purpose engines, | 
all the makers have adopted spur gearing. 

The type of agricultural locomotive adopted by them | 
nearly forty years ago has been practically retained until 
now, while many other forms have been introduced and | 
discarded in the interval. These remarks, of course, have | 
reference to self-moving engines, and not to Boydell’s, | 
Bray’s, Smith’s, Aveling’s, or Fowler's engines, or other | 
road locomotives made between the years 1856 and 1862. 
In the new engine—see page 578—the cylinder is placed at 
the smoke-box end of the boiler, the crank shaft and axle 
are placed at the fire-box end ; the power is transmitted by 
spur gearing. Messrs. Clayton and Shuttleworth are 
pons down additional tools for dealing with heavy 
road locomotives as well as general-purpose traction 
engines. 

ere are several special features in the newly-designed 





| ings in the usual manner, but the double spur wheel for 








general-purpose traction engines which are worthy 
notice. The manner of conducting the steam to the 
cylinder and other means have been employed to remove 


of | first prize and gold medal at the Johannesburg Show 
| portable engine; whilst Messrs. Ransomes, Sims, and 


any tendency to prime, and the result is satisfactory. 
Dry working is secured when hauling heavy loads up hill, 
when developing over five times the nominal horse-power 
on the brake, and when thrashing. A cylindrical bored 
gis is used in preference to the ordinary slide bars. 

his detail being bored, turned, and faced at one setting, 
is sure to be in line with the cylinder. The first-motion 
gearing is placed in the box brackets between the bear- 


giving the two speeds slides on a square shaft, this being 
preferable to loose feather keys, or to keys cut out of 
the solid material. Many traction engine pumps are a 
constant source of worry. In the present instance a 
great dea] of attention has been given to the pump. 
The pump barrel is of cast iron, the valve boxes, valves, 
and bonnets are all of brass. The pump is mounted on 
a solid wrought iron seating Prior to the boiler barrel. 
The pump and valve boxes are arranged so that the inlet 
to the boiler is within the circumference of the seating ; 
no second joint has to be made. The steering wheel is 
placed on the fly-wheel side, so that the steerman can see 
the side of the road, fence, or ditch when passing vehicles 
on narrow country roads, the steering gear being on this 
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THRASHING MACHINE AND GRIST MILL 


side enables the fly-wheel to be set in line with a thrash. 
ing machine pulley, much more readily than is the case 
when the steerage hand wheel is on the gearing side of 


the engine. Sliding fire-doors are fitted to the engine, 
as they take up no room in the tender. A batfiler plate 
is provided inside the fire-box, so as to conform with the 
Act of Parliament as far as possible, in having some pro- 
vision for consuming the smoke. The workmanship and 
machine work is excellent. Every bolt is turned and 
driven into a rimered hole with a large hand hammer; 
no black bolts are used. All the keys bed properly 
from end to end in the wheels and the shafts. 

Amongst the many other items which oneis accustomed 
to find at Messrs. Ruston, Proctor, and Co.’s stall, we 
noticed a vertical steam engine of a design which is new 
to this firm, and which we intend to illustrate. 

Messrs. Robey and Co., of Lincoln, have also a very 
large and excellent exhibit, comprising a couple of 
horizontal steam engines of capital design and workman- 
ship, some portable and undertype engines, and gas and 
oil engines. Our attention was called to a small but 
important alteration in their portable engine, an 8-horse 
power example of which they exhibit ; instead of driving 
the governor, as usual, with a belt, skew gearing has been 
adopted. The advantage of this will be appreciated when 
it is remembered that a portable engine is expected to 
work steadily under varying climatic conditions and 
frequently among disadvantageous surroundings. Some 
of our readers will probably recall that the horns for 
carrying the crank shaft bearings on Messrs Robey’s 
engines are of light stamped steel. . It is of interest to 
note in passing that these are stamped in pairs and 
then cold-sawn in two across the narrowest part. 

Both Messrs. Hornsby and Sons, Limited, of Grant- 
ham, and Messrs. R. Garrett and Sons, of Leiston, have 
important exhibits, but nothing showing any novelty of 
interest. Messrs. Foster and Co., of Lincoln, have a 
good exhibit of portable engines; and Messrs. Wallis and 

teevens, Ltd., Basingstoke, show a large traction engine 
fitted with their patent expansion gear, which, it is 
claimed, gives very economical results. 

The two well-known Ipswich firms, Messrs. Ransomes, 
Sims, and Jefferies, Limited, and Messrs. E. R. and F. 
Turner—recently converted into a limited company—have 
both large and interesting displays of all sorts of agricul- 
tural machinery. The latter firm apparently makes a 
particular point this year of various mills for preparing 
food for cattle. The “Inkoos” mill, which obtained the 


last March, in particular. They also show a fine 


Jefferies, Limited, amongst their many other things show 
a new 8-horse power locomotive, mounted on springs, 
the gearing, shafts, axle, and driving wheels being made 
of extra stre to withstand the heavy stresses these 
engines are subjected to when hauling excessive loads on 
hilly and bad roads. A high-speed vertical engine, 
specially intended for driving dynamos, centrifugal fans, 
ponee, and other high-speed machinery, either direct or 

y belt are also shown. The engine is fitted with 
Ransomes, Sims, and Jefferies’ patent automatic 
expansion “ shafé” governor, which controls the cut- 
off automatically by varying the throw of the excentric. 
A new patent rotary potato digger, with feathering 
—xself-clearing—tines calls also for notice. The advan- 
tage of this arrangement is that the tines can be made 
well hooked so as to go under and raise the potatoes 
with the least possible power; on the tines coming out of 
the soil the feathering arrangement, which then turns the 
hooked point of the tines downwards and backwards, 
delivers the potatoes on the top of the soil and frees the 
tines of the tops and haulms. This new arrangement 
renders this digger as perfect, perhaps, as it is possible 
to make it. 

Messrs. Marshall, Sons, and Company, Ltd., of Gains- 
borough, have a stand in their usual position, with a 
varied assortment of their leading specialities. Amongst 
other things they - show one of their high-class 
long-stroke horizontal fixed engines, with Dr. Proell’s 
patent governor and automatic cut-off gear and Corliss 
exhaust valves. It has a steam-jacketed cylinder 10in. 
diameter by 24in. stroke, and is capable of developing 
from 49 to 67 indicated horse-power with 100 lb. boiler 
pressure. They also exhibit specimens of their self- 
contained horizontal and vertical engines, class ‘“‘M P,” 
with cylinder 9in. diameter by 12in. stroke, fitted with 
Pickering sensitive governor and equilibrium throttle 
valve, and separate spring adjustment for varying the 
speed whilst the engine is in motion. This year they 
show a new design of stationary horizontal engine 
fitted with slide valve, Hartnell’s governor, and automatic 
expansion gear. This engine has a steam-jacketed 
cylinder 10in. diameter, and embodies all the latest im- 
provements, both in detail and in general construction. 
The bed-plate is made in conformity with latest practice, 
and there is a supporting foot under the cylinder. This 
type of engine is calculated to run up to 100 lb. boiler 
pressure, and is intended for work where this and lower 
boiler pressures are available, and where a high-class 
engine such as the Proell named above is not required. 
They show also an agricultural traction engine of 6-horse 
power, an 8-horse power portable engine, and a large 
size thrashing machine. 

Messrs. John Fowler and Co., Limited, Leeds, have 
been put in rather an awkward position by the strike, as 
they were unable to finish the engines they had intended 
to exhibit in time for the Show. They have in consequence 
instituted a practice which may prove useful on other 





Fig. 3—-CLAYTON AND SHUTTLEWORTH’S CiL ENGINE 


occasions, and have borrowed two traction engines, one large 
and one small, from the original purchasers. Both these 
have seen hard service, the former belonging to Messrs. 
White and Co., the great aérated water manufacturers, 
having drawn heavy loads over four thousand miles. It 
is doubtful if a better testimonial to the excellent work- 
manship of Messrs. John Fowler and Co.’s engines could 
be given than these examples of what they are like after 
a couple of years’ hard work. On the same stand a new 
ploughing engine and double-ending plough are to be 
seen. 


Messrs, Charles Burrell and Sons, Thetford, and 
Messrs. Aveling and Porter have their usual exhibits. 
Any remark on their work would be entirely superfluous. 
The Invicta road roller is a household word in England. 

There is a fairly large show of gas and oil engines by 
various makers distributed over the hall. Messrs. 











580 





THE ENGINEER 





Dec. 10, 1897 





a 





Crossley Bros. have several at work, as have also Messrs. 
Tangyes Limited, of Birmingham. Their “ Baby” gas 
engine, nominal }-horse power, working up to amaximum 
of 1 horse power, and a normal of }-horse power, is one of 
the neatest little things in its way we could desire to 
see. It makes 300 revolutions per minute, and is practi- 
cally silent. The ground space occupied is 42in. by 30in. 
and the approximate weight is 44cwt. For use in dairies, 
or even for small house lighting, this ought to be an ideal 
motor. The Trusty Engine Company, Cheltenham, 
has made a radical change in the design of its oil and 
gas engines. The valves are now arranged in a box at 
the side of the cylinder, and can be got at in a few minutes 
by removing the lid of this box which is attached by a few 
bolts. This is a point which all users of gas engines will 
very fully appreciate. An air pump chamber is now used 
in place of the leather or rubber diaphragm which was 
employed in the old engines to maintain a steady current 
of air through the vaporiser. The oil feed arrangements 
are as simple and straightforward as can be desired, and 
the advantage of being able to see the oil on its way to the 
vaporiser or gas maker, as it is called, is not inconsiderable. 
We notice, too, that the engine throughout has been made 
far more business-like than it used to be, and taken 
altogether it is, we should say, one of the most suitable 
oil engines on the market to put into indifferently ex- 
perienced hands. The get-at-ability of the parts is to be 
highly praised. Turning now to another class of machi- 
nery the extensive exhibit of Messrs. J. and F. Howard, 
of Bedford, claims first attention, as they actually have 
no less than three important novelties to show. 

First of these we notice the Leeming Smith patent 
double-action hand hydraulic hay press, illustrated above 
—Fig. 4—as this is an entirely new exhibit. The press 
consists of a base having four pillars supporting the top 
frame which carries a vertical hydraulic cylinder, and acting 
as guides for the upper and lower pressure plates between 
which the hay, &c., is com- 
pressed. These two plates 
are coupled together by four 
stout wire ropes, passing 
over sheaves so arranged 
that the descent of the upper 
pressure plate must cause 
the rise of the lower. A 
small horizontal pump at- 
tached to the top of a cistern, 
carrying a sufficient supply 
of water, is actuated by a 
lever at one side. The pump 
has an ingeniously arranged 
compound plunger, so that 
the first part of the com- 
posacing may be done rapidly 

y & large plunger, whilst 
one of smaller diameter is 
used to finish it off. This 
compound plunger consists 
of an annvlar ram of the 
maximum diameter, having 
the smaller ram within it. 
The two are coupled together 
by a simple catch consisting 
of two hooks hinged to the 
annular ram, which drop 
over two pins in the con- 

tinuation of the smaller 
plunger; this continuation 

acts also as a guide. A 
lever which throws this catch 

out serves at the same time 
to secure the annular plunger 
within the cylinder when the 
high-pressure plungeris being 
used. To release the pressure 

a cock is turned which allows 

the return of the water to 

the cistern. Nothing much 

=mpler could be imagined, 

and as we had the pleasure of seeing the press in opera- 
tion we can also speak highly of its efficiency. We are 
informed that more bales can be turned out per hour 
with it than by the old pattern presses, as only about 
twenty strokes of the pump are required to put on the 
fill pressure. 

Messrs. J. and F. Howard have also introduced 
an important improvement in their well-known continuous 
baling press. This consists in the means employed 
for delaying the return motion of the vertical descending 
arm or dropper, and so giving more time for the operator 
to push in the charge before the feeder arm descends. 
The compressing rain is driven backwards and forwards 
continuously by a crank on the driving shaft. To it 
there is coupled one end of a connecting-rod, the other end 
of which works on a pin in one arm of a bell-crank lever, 
the other arm of which carries the dropper. Now when 
the latter is at its zenith the connecting-rod hangs nearly 
vertically, and the ram can consequently move backwards 
and forwards, swinging it about its upper centre, but im- 
parting little or no motion tothe bell-crank lever. When, 
however, the ram moves further backwards it inclines 
the connecting-rod considerably and pulls the bell-crank 
lever backwards. We trust this explanation will make 
the action quite clear. The other features of this 
ingenious machine are too well known to call for further 
description. The third novelty that Messrs. Howard 
had to show us was the a of roller bearings— 
pin bearings, as they are called—to truck wheels. It is 
hardly necessary to say that the ease of turning over 

rdinary bearings is very noticeable. 

Messrs. W. Tasker and Sons, Limited, Andover, Hants, 
have introduced a simple but important improvement 
foto their chaff-cutters, one of the A3 type of which the 
exhibit among a large and varied assortment of ogieal. 
tural machines. This consists of an adjustable steel 





| 





mouth-piece which can be readily removed either for 
grinding or replacement. They have also recently. made 





a useful modification in their thrashing machines, by the 
introduction of a short gap between the riddles and 
caving board, through which any material too heavy to 
be carried over by the blast is dropped at once, and does 
not remain in the machine as formerly. 

Mr. I. 8. Hindley, Bourton, Dorset, makes a good show 
of the specialities to which he has devoted his attention. 
He has on his stand the smallest portable engine in the 
Show, a useful little motor for a variety of purposes, 
which we have described and illustrated on a former 
occasion. 

Amongst other important exhibitors we may mention 
the names of Messrs. A. Dodman, King’s Lynn; Wood- 
roffe and Co., Rugeley; E. Humphries and Co., Ltd., 
Pershore; R. Hunt and Co, Earls Colne; W. H. 
Willcox and Co., Ltd., Southwark Street; Samuelson 
and Co., Ltd., Banbury ; Robert Boby, Bury St. Edmunds, 
who shows a double-purpose cellular cylinder for cleaning 
and separating cereals; and Mr. T. M. Jarmain, who 
exhibits a new patent swathe turner, which attracted a 
good deal of attention. 











THE CONFERENCE. 


On Friday, Dacember 3rd, the delegates representing the 
Federated Employers and the Ama'gamated Engineers met. 
Certain proposals were submitted by the employers, certain 
counter-proposals by the men, and then the meeting 
adjourned sine die, in order that the masters’ proposals 
_— be submitted to the men throughout the country, 
and a ballot taken as to whether they would accept or reject 
them. It is believed that the result can ba made known on 
Tuesday week. We append the two sets of proposals :— 

1, Freedom of employment.—Employers to the men :—“ Every 
workman shall undertake to work peaceably and harmon- 
iously with all fellow-employés, whether he or they belong to 
@ trade union or not.” 





Fig. 1-LEEMING-8MITH HAY PRESS 


Counter proposal by the men.—‘ Non-union and union 
men :—E very workman shall undertake to work peaceably 
and harmoniously with ali fellow-employés, ee he or 
they belong to a trade union or not, and every employer will 
undertake to make no distinction between or give preference 
to, non-union as against union workmen.” 

Employers’ next communication :—‘ (a) Every workman 
shall be free to belong to a trade union or not, as he may 
think fit. (6) Every employer shall be free to employ any 
man, whether he belong or not to a trade union. (c) Every 
workman shall undertake to work peaceably and harmon- 
iously with all fellow-employé3, whether he or they belong 
to a trade union or not,” 

Further proposal from the men:—“ (a) Every workman 
shall be free to belong to a trade union or not, as he may 
think fit. (6) Every employer shall be free to employ any 
man, whether he belong or not to a trade union.” 

The change here to noticed is that the men drop out 
Clause (c). The employers’ final reply is that they adhere to 
their last proposal. 

2, mar ig Yeti i wl proposal :—" The right to work 
piecework, at present freely exercised by many of the federated 
employers, shall be extended to all members of the Federa- 
tion, and to all their workmen.” 

Men’s counter-proposal.—‘ That where employers work 
their shops on the piecework system the district rate of wages 
shall be — All wages and balances shall be paid 
through the office according to the time worked, and all con- 
tracts shall be worked out on their own merits.” 

Employers’ reply :— The right to work piecepyork, at 
present freely exercised by many of the federated employers, 
shall be extended to all members of the Federation and to all 
their workmen. The prices to be paid for piecework shall be 
fixed by mutual arrangement between the employer and the 
workman who is to perform the work. The Federation will 
not countenance any piecework conditions which will not 
allow an efficient workman to earn at least the wage at which 


he is rated. The Federation recommend that all wages and | ti 


balances shall be paid through the office.” 
Men’s reply:—* The right to work piecework, at present 


———as 


extended to all members of the Federation and to all their 
workmen. The prices to be paid for piecework shall be fixed 
by mutual arrangement between the employer and the work. 
men who are to perform the work. The Federation wil) not 
countenance any piecework conditions which will not allow 
their workmen to earn at least the wage at which they are 
rated. The Federation recommend that all wages ang 
balances shall be paid through the office.” 

Result.—“ Employers adhere to their last extendeg 
proposal, but they delete the word “freely” occurring in the 
first paragraph.” 

8. Overtime.—Employers’ proposal :-—‘* When overtime jg 
necessary the federated employers recommend the followin 
as a basis and guide :—That no man shall be required to work 
more than forty hours’ overtime in any four weeks after ful] 
shop hours have been worked. In the following cases over. 
time is not to be restricted—namely, breakdowns in plant, 
shop repairs, repair or replace work, whether for the employer 
or his customers, trial trips. No alteration, restriction, or 
extension of this basis shall be made except by mutual agree. 
ment between the employer and the individual workman con. 
cerned. This basis is to apply only to members of the trades 
unions who are represented at this conference. Ail existing 
restrictions as regards overtime are to be removed.”’ 

Men’s reply :—‘‘ That as overtims is only necessary under 
exceptional circumstances; and that as overtime restrictions 
have operated with satisfactory results in many districts, we 
agree to a general regulation by which overtime may be 
restricted as follows :—No workman shall be required to work 
more than eighteen working hours in any period of four 
weeks, except in cases of short breakdowns, trial trips, and 
repairs toplant and machinery; but overtimeshall be avoided 
as much as ble on all work.” 

Result.—Employers adhere to their own proposal, subject 
to this alteration—that the words “‘ shop repairs ” are replaced 
by the words “ general repairs,” including ships. 

4, Rating of workmen according to ability.—Employers’ 
proposal :—‘“ Every workman shall be paid according to his 
ability, and no employer shall be restricted in employing any 
workmen at any rate of wages mutually satisfactory to them, 
Note.—I¢ must be distinctly understood that by the foregoing 
there is no intention whatever to reduce the rate of wages 
paid to efficient workmen. The following are some illustra- 
tions for the necessity of employers ha the freedom above 
referred to. In most works there are old servants—men up 
in years, or men whose efficiency is impaired by partial dis- 
ablement or indifferent health, who are not able to earn the 
same wages as younger and stronger men. There are also 
men who, although they may have had a mechanical train. 
ing, ate not, from various circumstances, worth as high a 
rate of wages as other more able men; but still, all these 
classes of workmen may be worth a lesser rate of wages, 
Employers must have the option of engaging or retaining 
these or other men at such rates of wages as are mutually 
satisfactory, rather than refuse them employment on work 
upon which they can be advantageously employed.”’ 

Men’s counter-proposal :—‘‘ The trades unions are prima- 
rily concerned with the terms and conditions of the work- 
men’s remuneration. They maintain that their members 
have a right to bargain collectively, instead of individually, 
as to the conditions on which they will accept work. They 
hold that there should be a standard rate of wage in each 
district, below which no member whom the employer thinks 
competent enough to employ at all should be engaged.” 
Result.—The employers stand by their original proposal. 

5. Apprentices.—E.mployers’ proposal :—‘ There shall be 
no limitation to the number of apprentices.” 
Counter-proposal by the men :—‘‘ We recommend that the 
ratio of apprentices to journeymen shall be as one to three, 
and that the ave number of men employed during a 
period of five years should form the basis of calculation. 
Result.—Employers maintain their former proposal. 

6. Selection, training, and employment of operatives.—Km- 
ployers’ proposal :—‘* Machine tools are the property of the 
employers, and they are responsible for the work turned out 
by them. They therefore will continue to exercise their 
discretion to appoint the men they consider suitable to work 
them, and determine the conditions under which such 
machine tools shall be worked. The employers consider it 
their duty to encourage ability wherever they find it, and 
especially the right to select, train, and employ those whom 
they consider best adapted to the various operations carried 
on in their workshops, and will pay them according to their 
ability as workmen.” 

Counter-proposal by the men: —In regard to workshop 
organisation, the trade unions here represented the 
employers’ right to decide what appliances shall be adopted, 
provided that in all cases the recognised class of operatives 
working machinery be paid the standard rate of , 2S 
agreed upon from time to time for the particularclass of work 
to be done. Note.—The trade unionists desire that these 
conditions should be settled, and from time to time revised 
by representatives of employers and employed, and that due 
rovisions should be made, such as exist in other industries, 
or the prompt and equitable decision of any differences that 
may arise as to the interpretation and application of such 
setilements. They further undertake to remain un- 
interruptedly at work in the event of differences arising 
while such are being adjusted by the appointed authority.” 
Result,—The employers sustain their former proposal. 

The foregoing communications exhausted the first part of 
the agenda, and the conference proceeded to the second part 
—the consideration of the best means of avoiding, as far as 
possible, future disputes. 

Employers’ proposal :—‘ With the view to avoiding dis- 
putes in future, deputations of workmen will be received by 
employers or their representatives, by appointment, for 
mutual discussion of questions in the settlement of which 
both parties are directly concerned, but only local associa- 
tions of employers will negotiate with trade union officials. 
Failing settlement by the local association and the trade 
union of any question brought before them, the matter shall 
be forthwith referred to the Executive Board of the Federa- 
tion and the Central Authority of the trades union, and pend- 
ing the question being dealt with there shall be no stoppage 
of work either of a partial or general character, but work 
shall proceed under the current conditions.” 
Counter-proposal from the men.—Same terms as that of 
the employers, with the insertion, however, of the words “ or 
their representative” immediately after the word ‘ work- 
men” occurring in the first paragraph. 

Result.—Employers adhere to their own original proposi- 


On. 
The third part of the agenda had relation to the hours of 
labo 





exercised. by many of the federated employers, may be 


ur, 
The men handed in the following resolution :— That 
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regard to the increasing efficiency of labour, due to 
avroved machinery and aig = intensity, the trades unions 
here represented claim the introduction of an eight hours’ 
day or forty-eight hour week.” 

Employers’ reply :—‘ The employers have carefully con- 
sidered all the arguments which have been advanced in 
support of a forty-eight hours week, and as these do not in 
any way change the views already expressed by the federated 
employers, they have resolved that they cannot consent to 
any reduction ia the hours of labour. All experience goes to 
show that any diminution of the hours of labour, even with- 
out reduced wages, entails a diminished production unless an 
amount of pressure and severity is used towards the men 
which is injurious to them and distasteful to the employers. 
The trade of the country also will not bear any increase in 
the cost of production, which increase must inevitably follow 
any reduction of the hours of labour. Although the 
trade of this country is still supreme over that of other 
countries, the alarming extent to which orders are passing 
from us proves that our eupremacy is rapidly diminishing. 
While our trade increases at a certain rate, that of almost 
every other civilised country is increasing in a far greater 
proportion, and therefore foreign competition cannot be 
dismissed as @ bugbear. In every branch of our trade 
we find that the competition of America, Germany, Swit- 
yeriand, and other countries is rapidly increasing. 
We would point out that employers spend a great 
part of their lives and energies in studying these 
questions, and being in direct communication with 
the Government officers and leading business men in other 
countries, they know from actual experience where the 
encroachments come in, and how they increase; and they 
also kaow by what efforts they have been able to save trade 
that would otherwise have away from this country. 
We are convinced that in the interests of our workmen, as 
well as ourselves, and in the interests of the trade of the 
country, no reduction in the hours of labour can be enter- 
tained, even apart from the question of wages. We cannot 
but recognise, from the discussion which we have had this 
morniog on the subject of the shortening of hours of labour, 
that the real difficulties which underlie this important 
question have not been thoroughly considered by those who 
advocate it. Taking one question only, we point to the fact 
that you have admitted that the question of how to work 
double shifts on the forty-eight hours system, without 
resorting to overtime, has not even been considered by you. 
The necessity for working double shiftsis one which frequently 
presents itself to employers, a those engaged in the 
production of engineering work, and it is one to which 
they have to give most anxious consideration. The 
employers have means, not available to the public, of 
knowing and understanding how very serious is the element 
of foreign competition. Beyond all foreign competition it 
must also be borne in mind that engineering appliances of 
all kinds are conveniences which are adopted in proportion 
to their cheapness, and that even a very slight increase ia 
price will cause them to be dispensed with to a serious extent, 
and thus reduce the volume of production, which is the best 
safeguard for the employment of a large number of the 
working classes, Any course which reduces the cost of any 
article ensures a considerable increase in its production, and 
to that extent increases the demand both for skilled and un- 
ekilled labour. If this country is restricted in reducing the 
cost of articles of general consumption, it follows that not 
only will the consumption decrease, but the countries which 
are not so restricted will be placed on more advantageous 
terms than ourselves, and secure an increasing proportion of 
the expanding’ trade, and therefore increace their opportu- 
nities of finding employment for their working population.” 

The men’s representatives stated they desired to submit 
the conclusions of the conference to a vote of their members, 
and the conference stands adjourned until Tuesday week to 
allow of this being done. 

The fourteen delegates representing the men issued from 
the Westminster Palace Hotel an address to their fellow- 
members throughout the country. They therein state 
that the employers’ resolution on freedom of management 
was provisionally accepted that day week, so as to ascertain 
the character of the further proposals. The several pro- 
posals, as above described in the official communication are 
then reproduced seriatim for the information of the unionists. 
The address concludes :— 

“In submitting these peace it must be distinctly under- 
stood that we are not bound in any sense to recommend them 
for your acceptance, or otherwise. Our own proposals, which 
will be p before you later on, were rejected by the Em- 
ployers’ Federation, and we now ask for your votes upon the 
employers’ proposals only because you are, above all others, 
vitally concerned. It is scarcely necessary to point out that 
one idea pervades the whole of them—namely, that of indi- 
vidual bargaining between employer and workman. It will 
be noted that every proposal of a general character may be 
nullified by the retention of a right to make bargains or 
arrangements with individual workmen in contravention of 
its terms. This is seen, perhaps, most clearly in the proposal 
in regard to overtime, which, you will observe, can be nullified 
at any time by mutual agreement between individual work- 
man and employer. We should also call your attention to 
Clause 4, relating to rating of workmen, under the terms of 
which, we are, in effect, asked to assent to a non-recognition 
of standard or minimum rate. Only a consciousness of the 
serious position in which our members are placed, and the 
length of time over which the stoppage has extended, with all 
that such involves, induces us to put before you such pro- 
posals, which, to our mind, are diametrically opposed to the 
first principles of trades unionism. The question of the 
reduction of hours of labour was at last reached, and very 
briefly discussed. We put in the claim for the forty-eight 
hour week, and, after an interval, the employers read us a 
reply, in which they, in effect, refused any reduction. Votes 
returnable December 13th.” 








THE COMMERCIAL STEEL CoMPANY OF GREAT Britatn, LiMiTED. 
~The prospectus has been issued of a company under this title, 
for the purpose of working certain Harvey steel patents in the 
production of small articles such as rifles, milling cutters, and 

lates for safes, The r red offices of the company are in 
Broad-street House, New Broad-street, The capital is £80,000. 


_Kine’s CoLLece Evycingerinc Socrety.—The fourth annual 
dinner of the above society was held on Friday, Dacember 3rd, at 
the Holborn Restaurant, Dr, Robertson, DD. the principal of 
King’s College, being in the chair, This year being the jubilee of 
the society, several old students were present. After the dinner 
and usual toasts had been disposed of, an interesting programme 
of music wae discussed, a most enjoyable evening being terminated 
with the singing of “ Auld Lang Syne,” 





MOTOR CAR NOTES. 


Messrs. Roors aNp VENABLES, of 100, Westminster 
Bridge-road, S.E., have obtained the order from Messrs. 
Peek, Frean, and Co., biscuit manufacturers, London, for an 
oil motor van to carry one ton. The van is required for the 
delivery of biscuits. As is was understood that if the first van 
is successful and to the satisfaction of Messrs. Peek, Frean, and 
Co., further orders were to follow, and as this firm uses 170 
vans for the delivery of their goods,a keen competition took 
place for the first order. We understand that the benzoline 
spirit vehicles, including the Daimler and Anglo-French, and 
the known steam vans of this country were among the com- 
petitors, and that Messrs Peek, Frean, and Co.’s representa- 
tive tested the various vehicles, The order, upon somewhat 
stringent conditions, has been given to Messrs. Roots and 
Venables chiefly owing to the fact that they offered the 
only practicable kerosine oil motor. Messrs. Peek, Frean, 
and Co, considered that —_ of working and running was 
the essential condition, and this they thought could not be 
obtained with a benzoline spirit motor. 





Tue inaugural general meeting of the Automobile Club of 
Great Britain took place on Wednesday afternoon at the club 
remises, 4, Whitehall-court, Mr. Roger W. Wallace being 
in the chair. The objects for which this institution has been 
established are described as the encouragement and develop- 
ment of the motor and allied industries in this country, and 
one of its leading characteristics is that it is to be essentially 
a members’ club, conducted quite independently of any per- 
sonal interests. It aims at affording its members support 
in the protection and defence of their rights where menaced, 
and at being a social club where they may obtain 
information and advice on all matters appertaining to 
motor vehicles. Atthe meeting on Wednesday, the chairman 
gave a brief review of the position and policy of the club, 
and certain routine business was transacted in connection with 
its organisation and the formal opening of its premises for 
the use of members. On the motion of Sir B. Samuelson, 
seconded by Major-General England, the provisional rules 
were adopted, and the Hon. Reginald Brougham proposed a 
vote of thanks to Mr. F. R. Simms, on whose initiative the 
club was formed; and to Mr. Harrington Moore, who had 
acted as honorary secretary. Thereafter a strong and repre- 
sentative committee was elected, and, the business over, the 
club, amid loud applause, was, by Mr. Wallace, formally 
declared open for the use of members. Afterwards there was 
a display of various types of motor vehicles, which conveyed 
mee, od and their friends for trial runs along Whitehall- 
court and the Thames Embankment. Only light oil and 
electric cars were poets neither heavy oil nor steam 
cars appearing. Although the oil cars, Daimler and Benz 
motors, worked satisfactorily the electric cars appeared to 
be the better suited for the service of large cities. 








THE PREPARATION OF PLANS.—The series of articles on the 
above subject by Mr. H. J. Faller, which recently appeared in 
our columns, has been reprinted in book form of a convenient 
sizo, It may bs had from our publisher, or the booksellers, Its 
price is 33, 6d. 


THE INsTITUTION OF JUNIOR ENGINEERS.—In connection with a 
paper on ‘‘ Main Engine Auxiliaries in the Mercantile Marine,” to 

2 read before this Institution this evening (Dacember 10%) a 
visit was paid on Saturday, Dacember 4th, to Meesra, Shaw, Savill, 
and Albion Co,’s steamship Aotea, lying ia the Royal Albert Docks. 
The chief engineer, Mr. M'Calloch, recei the members, and in 
showing them round, indicated the teatures of special interest in 
the main engines, and the various auxiliary machines. Two sets 
of Haslam’s refrigerating machines are installed for the frczon 
meat freight, a heavy cargo of which was being unshipped at the 
time of the visit. Before the party dispersed, Mr. H. B. Vorley, 
chairman of the Institution, expreesed the members’ thanks for 
all that had been arranged for their reception. 


RoyaL MgrTgoroLocicaL Socrety.—The opening meeting of 
the session was recently held at the Jastitution of Civil 
Engineers, Mr. E. Mawley, F,.R.H.S., president, in the chair. 
Mr. R. H. Cartis gave ‘‘ The Results of a Comparison between the 
Sunshine Records obtained simultaneously from a Campbell-Stokes 
Burning Recorder and from a Jordan Paotograpbic Recorder.” 
The Campbell-Stokes recorder consists of a sphere of glass 4in. in 
diameter, supported in a metal zodiacal frame. A card being 
inserted in one of the grooves according to the season of the year, 
the sun when shining burns away or chars the surface at the 
poiats on which its image successively falls, and so gives a record 
of bright sunshine. The Jordan recorder consists of a cylindrical 
box, on the inside of which is placed a sheet of sensitive cyano- 
type paper. ‘I'he sunlight, which is admitted into the box by two 
small apertures, acts on the paper, and travelling over it by reason 
of the earth’s rotation, leaves a distinct trace chemical action. 
In an improved pattern two semi-cylindrical boxes are used, one 
to contain the mornirg and the other the afternoon record. The 
Campbell-Stokes instrument gives a record of sun heat, and the 
Jordan instrument a record of sun —_ ; and whilst it is probably 
true that, as arule, the burning and chemical effects vary directly 
with the brightness of the sun’s rays, yet it by no means follows 
that the conditions which will produce the most active chemical 
action must necessarily and always be those most favourable for 
burning. It has been the opinion of most observers that the 

hotographic instruments yield a larger record than those of the 

urning type. In order to set the matter at rest, the Council of 
the Royal perce Society determined to institute a compa- 
rison between the pbell-Stokes and the Jordan recorders, 
which should thoroughly test the capabilities of the two instru- 
ments, and at the same time afford reliable data for determining 
how far the records yielded by the one may be accepted for com- 
parison with those obtained from the other. These simultaneous 
observations were carried out by Mr. E. T. Dowson, at Geldeston, 
near Beccles, and extended over a period of twelve months. The 
records were sent to Mr. Curtis for tabulation, who gave the 
results of his examination in this paper. After descri the 
methods adopted for the measurement of the records, Mr. 
drew the follo’ conclusions from the figures:—(1) In the case 
of the Campbell-Stokes instrument the records are capable of being 
measured with a very fair degree of accuracy. 6 records of 
rdan instrument afford room for much ter difference of 
opinion as to what ought to be tabulated, and consequently mea- 
surements of the J curves are open to considerably more 
doubt than are measurements of the Campbell-Stokes curves. 
(3) When the whole of the photographic trace, which can be dis- 
tinctly seen, but including portions of it which are decidedly faint, 
has been carefully measured, the amount will approximate snuffi- 
ciently to that of the Campbell-Stokes instrament to allow of 
soneule obtained from both forms of instrument being compared 
inter se. From an examination of the records at other stations it 
appears that on some occasions the instruments have begun to 
record within thirteen minutes after sunrise, and have continued 
up to ten minutes before sunset, Mr. Curtis concluded his 
by calling attention to various defects in the adjustment and 
working of the instruments, and pointed out how these might be 
overcome. After the paper had been read, an interesting discus- 
sion ensued as to the merits of the respective sunshine recorders. 


AMERICAN ENGINEERING NEWS. 


(From our own Oorrespondent.) 

Chainless bicycles.—The Pope Company has for the last two 
years been oe investigation into the question of chain- 
less bicycles, and bas acquired a number of American patents and 
patent rights on foreign patents, while it has sent men to exemine 
the different pos built abroad. The company has now pro- 
duced a chainless wheel driven by bevel gear. horizontal shaft 
extends between the pedal shaft and the rear axle, having a small 


bevel pinion to engage with a bevel wheel cn the pedal shaft, 
and chord = wheel to engage with a similar spur wheel on the 
rear axle, e shaft is by two supports, with ball bearings, 


and the gear is all enclosed in a dust-proof case. It is said that 
experiments with a wheel which has bsen ridden for 7000 miles 
show that there is no lost motion, and lees friction than with a 
chain gear, The greatest difficulty was found in accurately cutt 
the small gears, but a machine bas now been perfected which 
finish a gear wheel in thirty minutes. Until several of these 
machines have been built, however, the output of the chainless 
bicycles will be very limited. The cost will be £25 per bicycle. 
According to report a number of other large manufacturers will 
bring out chainless wheels in 1898, including the Spalding, Stearns, 
Syracuse, Western, and Yost works. A combination of these 
manufacturers has been organised, and has had an inquiry made as 
to the validity of the old Laague pee oe patents under which 
the bavel gear machines were first manufactured. The result is 
said to te that patent lawyers declare these patents invalid, so 
that it is considered likely that the chainlees wheel will bring 
about a fight between the Pope Company and the combination of 
other companies. 

Elevating railway tracks. —The city of Chicago has a great 
mileage of railways which enter the city on the street level, but 
within the past two or three years considerable work has been 
done in raising the railways so as to cross the streets by bridges. 
Tae Chicago and North-Western Railway has been foremost in 
this work, and has now raised about seven miles of line in 
three divisions, with from three to nine lines of rail in each case. 
Practically all the work consists of solid embankments 8't. to 12ft. 
high, wide enough for three to nine tracks, the embankments 
having heavy masonry retaining walls at each side. The streets 
are onl te rp ae through bridges, which were erected 
on pile abutments before the masonry abutments were built, and 
many of the streets have been lowered from 4ft. to 6ft., requiring 
excavation and paving. As all the work involves busy main lines 
yards and janctions, with heavy traffic, and as it had to be carried 
on as rapidly as possible, and with little interference with railway 
or street traffic, it has required very careful planning and man- 


agement. On the Rockwell-street line, in 14 miles, there are 
nineteen bridges over street i the spans being from 66ft. 
to 100ft , and most of these six tracks. Much of the bridge 


work was done at a very rapid rate, the manufactured bricge 
material being assembled at derricks placed at ove end of the 
work, and then loaded on to cars as complete bridges. These 
were then hauled to the street and lowe upon temporary pile 
supports, the masonary abutments being built afterwards, while 
the elevated tracks were in operation. Intermediate floors were 
then put in place between the bridges. The work of elevation 
was done in sections of such lengths as to include four street 
croesings, and two tracks were raised atatime. There are prastically 
three sets of bridges, side by side, connected by two sets of inter- 
mediate floo’ to form a continuous width of bridge. This work 
was handled as if it were a five-track railway, and the bridges for the 
extra tracks are not always connected with the main bridge. All the 
bridges are for single lines, 13ft. centre to centre. The masonry is 
built for seven icoaie, and where there are six tracks on the bridges 
there is a space for a ficor for another track to be put in when 
needed. Ona the five sections of work the progress was as follows: 
No. 1, bridges for 12 lines, placed in 8 days; No. 2, bridges for 
20 tracks, placed in 12 days; No. 3, bridges for 20 tracks, placed in 
16 days; No. 4, bridges for 20 tracks, placed in 12 days; No. 5, 
bridges for 8 tracks, placed in 2 days. A brick passenger station 
was raised bodily about 15ft., and had new stone walls built under 
it, and two elevated railways crossing the line had to be raised 
to give the necessary headway. 

‘alt and grain-drying apparatus —The Paine and Ellis grain- 
drying system, now in use, consists of a series of alternate vertical 
chambers fer air and grain, by which the grain is divided into thin 
vertical layers, generally 14in. to 2hin. thick, and retained in that 
form during the procecs. ‘Che air blast is applied on both sides 
of each grain chamber under considerable pressure by means of a 
fan, the air being heated to any desired ae pose mae by a steam 
coil connected to the fan. The entire body of grain contained in 
the drier is thus raised to the drying temperature in 15 min. to 
30 min., and the evaporation of the surplus moisture is very rapid. 
The air draughts and temperature are under perfect control and can 
be varied at will so as to give any desired treatment. The 
apparatus not only dries the grain, but ventilates it at the same 
time, eliminating all deleterious odours. Grain containing an 
excess of moisture of 5 to 8 per cent. has been restored to a sound 
commercial condition in 35 min. to 50min., enabling it to be 
stored for any length of time. A malt drier in this system, having 
a capacity of 1000 bushels of finished malt in twenty-four hours, 
is only 12ft, square and 14ft, high, and the entire operation is 
automatic. In several cases, dealers in grain have had numbers of 
car loads of damp and musty grain treated by this process, the 
grain being then normally dry, with no sign of being cooked or 
over-heated, and with the musty odour carried away. The 
process only caused a delay of a day or two in making sales, and 
the treated grain sold for considerably higher — than could 
have been obtained if it had not been treated. © same system 
may be applied to the drying of fruit, wool, timber, brewers’ 
grains, and other substances of a granular or fibrous nature, 








DESIGN IN RELATION TO MAINTENANCE. 


Mr. W. B. WortHincTon, Chief Engineer of the Lancashire and 
Yorkshire Railway, delivered an interesting presidential address on 
the above subject before the members of the Manchester Associa- 
tion of Civil Engineering Students at their meeting last Wednesday 
week, In calling attention to the importance of the bearing of 
design upon the future maintenance of works designed, Mr. 
Worthington said he thought he would be —. with a subject 
which was of interest, not only to students, but to every one con- 
nected with the a It was, per! » more 
necessary to consider this subject in connection with the design of 
fixed structares than that of i as in the case of the former 
the question of maintenance did not loom so , and was not 
so obvious a factor in the design as in that of the latter. Dealing 
with the question as it a) to the designing of a structure, the 
engineer must in the place comply with three conditions :— 
First, the structure must be Ay enough to fulfil the purpose for 
which it was intended. Secondly, it must be capable of being main- 
tained in good order by the class of labour and with the material 


and appliances available at a reasonable ex Thirdly, it must 
be constructed at the minimum cost, consistent! with fulélling the 
first and second conditions, and any other conditions that 


might be im . Other conditions might, of course, be added, 
and amongst them it might be inte: to notice as ly 
a fourth condition—the esthetic treatment of engineering 
work ; but this was a matter upon which he did not 


perj|intend to enter, and all the conditions 


really 
would come under one of the three heads he had ln meres 
With regard to condition No. 1, it might be assumed for the 








present purpose that its truth might be taken for ted, and 
condition No, 2 would form really the text of bis odiirens. This 
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is so well-known that like directions emanate from the Amalga- 
mated Society of Engineers officials, not possibly as directions or 
regalations, but as hints and suggestions. Perhaps your contem- 
orary, in its usual playful way, would call for evidence of these 
hings. He might as well ask for evidence that the earth is round, 
or for evidence of the existence of headache because he is not 
troubled with this complaint himself. In other words, he clearly 
accepts the biassed statements of the union officials when a few 
inquiries would place him in possession of the facts. In truth the 
union has been a dire ache in the cranium of the engineering 
trade for some years past; or, to drop metaphor, it has come to be 
such a grinding, galling t; y to the engineer employer as to 
be absolutely insupportable. Some change had to effected, 
some alteration had to be made, to render business relations 
possible between employer and society workman. And this change 
must be effected, if not by the ‘a nae then in ate 
way. The Amalgamated Society of E eers must c i 
directions to its members, and the members must become or 
behave a3 seemly, reasonable, and common-sense men. In a word, 
the Amalgamated Society of Engineers must be swept clean, 
ished, new brooms used vigorously, which means that the 
very idea of the past hampering, meddling, impeding, interfering 
policy must be cleared ab ovo, and without any reservation from 
the counsels of the society. The employers have suffered under 
this policy long enough, and they are resolved to suffer it no 
longer. ey will not be dictated to by the union as to what they 
shall do with their machines, with their capital, and as to the 
manner in which their works are —_——_ These things are and 
must be of the . Oa the other hand, the — this 
change of policy being effected, are prepared to greet the unions 
with the utmost goodwill, to make no difference in their treat- 
ment of society and non-society men, and to work harmoniously 
with the unions in all ways. But it mnst always be distinctly 
understood that the price of this harmonious wor is that the 
unions deal only with those matters which lie within their own 
province, and do not attempt to annex the province of the 
employers also. 
rng: far as the men are ype oe ee the consolation of 
owing they have fought a go t for a big rise in wages— 
124 per cent. or thereabout—which they have euphemistically 
called, to please themselves and the public, an eight hours day ; 
they have fought, and they have been defeated. There is no 
disgrace in that ; they can nowreturn towork. The definite terms 
of the employers have been clearly stated. Or, if the union is so 
ill-advised, wait while their places are gradually filled up. But 
what of those union officials, or that union official, who light-heartedly 
entered into this industrial war, who out of sheer ignorance of the 
issues—for ignorance is clearly shown in the replies of the Amalga- 
mated Society of Eogineers’ del yates at the conference—and of the 
effects of their demands, threw thousands of men out of work, and 
wasted like spilt water the savings of the men made for a wholly 
different purpose, that of old age or sick pay? What is to be 
said, I repeat, of the men or man who committed this gigantic 
blunder, the expression of which is not so much that a certain 
number of women and children have suffered a certain amount of 
distress for a number of weeks, and this is bad enough, but that 
in the relentless commercial struggle between the nations, Great 
Britain has losta step—a step that possibly may never be regained ! 
Surely the day of reckoning is not far off; surely the men will 
demand an account of their stewardship, and why they have been 
so cruelly misled. R, J. 
Westminster, December 7th. 


was a condition which could not be ts0 often strongly insisted 
upon, and ought always to bs in the mind of the designer. It 
was, however, astonishing, in spite of its unanswerable truth, how 
often it was disregarded. The disregard of this condition arose 
from two main causes, viz., ignorance of maintenance requirements, 
and a desire to save first cost. There was no doubt at first sight 
something more fascinating and attractive in the thought of con- 
structive engineering, as compared with the equally necessary and 
mney say epartment of maintenance, and to this he supposed 
was due the fact that most young ineers sought to in on 
the constructive side of the profession. In their desire, 
however, to be creators let them not forget that if the creature of 
their hand or their brain was to have a long and useful life, it must 
be shaped with a knowledge of and with a view to the circum- 
stances in which it would be placed, and above all, the ways and 
capabilities of the men who would have to handle and tend it. To 
this end the student must devote his training period t> acquiring 
some knowl of maintenance, so that he might know at first 
hand some of the out-of-the-way bits of knowledge best obtainable by 
experience, which should guide him in his designs. This knowled 
was not easily to be got from books, There were scores of books pu 
lished every year on construction—they read reviews of them every 
week in the technical papers, but it was comparatively rare to 
meet with a book on maintenance. Hence there was always a 
danger, that owing to ignorance of maintenance requirements on 
the part of the designer, these might not sufficiently influence his 
design. Then again, condition No. 2 was sometimes disregarded, 
or, rather, the consideration of it was shirked in the desire to save 
first cost. Now, there were, of course, cases where small first cost 
was of primary importance, and high cost of maintenance a 
secondary consideration, as, for example, in temporary struct ; 
but with these they were not concerned, save in so far as they were 
the exceptions that proved the rule. After illustrating the point of his 
remarks by taking an imagi case of a work to be designed, and 
noting the a upon the design of ible future maintenance 
questions, Mr, Worthington remarked that good designing con- 
sisted in providing for many apparently trivial matters, and the 
engineer whose experience of maintenance enabled him to meet 
them had one of the main qualifications of a good designer. In 
the city of Manchester they recently had a remarkable illustration 
of what he had been saying. The Rivers Committee, who had for 
a long time past anxiously considered the matter in all its 
bearings, advised by the city surveyor and supported by practi- 
cally the whole Council, decided that the sewage of Manchester 
could be more economically and satisfactorily dealt with 
by means of a culvert to carry off the effluent from the sewage 
works to the tidal waters of the Mersey estuary, than by treating 
the sewage at the works in such a manner as to produce an 
effluent that would satisfy the requirements of the Mersey and 
Iewell Joint Committee, and dis ing that effluent into the 
Ship Canal. The whole matter practically turned upon the 
maintenance question. The Council, having all the facts before 
them, and having by their Committee gone fally into the first 
cost and cost of maintenance of the riv. h , decided that 
it would bs cheapest and best for the city to take the effluent to 
the sea. The citizens, when called upon to vote in confirmation of 
this, had gone contrary to the opinions of their representatives and 
their skilled advisers, and had done so no doubt in part owing to 
the mass of voters not being sufficiently informed on the merits 
of the matter to appreciate the importance of the second con- 
dition he had laid down, which required that the work should be 
able to be maintained at a reasonable cost. They understood that 
the culvert scheme involved a large initial outlay, and in seekin 
to avoid this they overlooked the fact that it would, if carri 
out, save their pockets by relieving them of the necessity of the 
heavy annual outlay, which the alternative scheme involved. In 
conclusion, Mr. Worthington said he hoped that if he had not told 
them anything very new or startling he might have not unusefully 
directed their thoughts along some old lines which it was well 
they should travel now and again. 











THE UNIVERSITY OF JAPAN. 


Str,—The writer of your very interesting article on the Univer- 
sity of Japan—Nihon no Dai Gaktii—makes a serious mistake in 
stating that the University had ever any connection with the Kobu 
Dai Gakké, and that the latter was the origin of the University 
Department of Engineering. As I was the organiser of, and the 
first engineering professor in, the University Dspartment of 
Engineering, you will, perhaps, allow me to state the facts cor- 

y 


The Government Department of Pablic Works founded, in 1872, 
a technical school, which was named Kobu Dai Gakké, and to 
whose principalship Mr. H Dyer was appointed in 1873. The 
first years were spent in teaching elementary | and science, 
and in 1876 the higher technical teaching commenced under Pro- 
fessors Dyer and Perry, Mr. G. Cawley, and others. The school 
was larger than the then existing engineering department of the 
University, and continued to bs a rous rival to it until 1885, 
when it was abolished. The Mi of Public Works was 
abolished in the same year, and the buildings of the Kobu Dai 
Gakké were abandoned to entirely different pur 3. they are 
now used as the so-called ‘‘ Nobles’ School,” or ‘‘Gakushuin.” The 
staff, apparatus and students of the school were handed over to 
the Ministry of Education, and absorbed in the University Ea- 
gineering School, For thirteen years there had been a wasteful 
rivalry between the Ministries of Pablic Works and Education, 
which finally resulted, both naturally and properly, in the latter 
ministry being given control over the whole education of the people 
in every direction. 

The history of the University isa much longer one. It is not 
poy known that the study of European learning began in 
apan as long ago as 1703, and in 1744 an astronomical observatory 
was built. It was not, however, until 1857 that the school, which has 
now developed into the splendid University you describe in your 
last issue, was regularly established. It went by various names, 
the later being Kaisei Gakké and Dai Gakii, the idea bei 
better translated by “university” than by any other Englis 
word. A Datch professor of chemistry was appointed in 1866, and 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions 07 our 
correspondents, 





THE STRIKE AND LOCK-OUT. 


Str,—The conference has been held, the conference has adjourned 
so that the proposals of the employers might be submitted to a ballot 
of the members of the trade unions, and the conference will meet 
again on Tuesday, December 14th, to receive the decision of the 
men, %) far, so good. I sincerely trust that wise and conciliatory 
counsels will prevail among them, and that on the reassembly of 
the conference the men will accept the proposals of the omployers. 
| notice that one of your morning contemporaries, in its usual 
irresponsible and illogical manner, and apparently altogether care- 
less of the mischief it would cause, advises the men to reject the 
P Your contemporary appears to be superior to any con- 
siderations of logic or of common sense. Some of his remarks 
upon the matters in dispute of the lst, 2nd, and 4th inst. would be 
amusing if they were net lamentable. I quote: ‘Thus in the 
matter of piecework they claim the right to introduce it anywhere 
and anyhow.” Your contemporary appears to be indignant at this 
claim, and proceeds to say: ‘‘Of course, this is not union smash- 
ing.” Now, if your ecstatic contemporary will come down for a 
moment from that altruistic summit whence it aspires to direct and 
inflame the ambitions of the Hellenic race—with what great benefit 
to Hellenism we have seen—and will have some regard for the two 
abstract things before mentioned, it might consider for a moment 
one little application of such an argument as it evidently implies 
it would support. I t it is the argumentum ad hominem, but 
it may be more convincing. Say, for instance, that a federation of 
newspaper proprietors is formed, of which your contemporary is a 
member, and the federation promulgates a rule to the effect that 
each member shall sell only a certain number of papers every 
morning, for fear that its weaker or less ably edited 1 brethren 
should be submerged. How would our contemporary regard it ? 
The excellence of its literary pages brought down to the level of 
; well, we can all think of some examples. For this 
indicates the policy of the Amalgamated Society of Enogineera. 
The man why, on selling his labour, by his greater skill or abili 
does more work and earns more money, is discouraged or repri- 
manded by the union. For the union will not ise the 
individual, the unit; it will only deal with them cchestiely. 
Now, piecework is essentially individual work, where the skill or 
ability of one man is emphasised beside the inferiority of another. 
It discountenances the better man receiving the greater wage, 
and insists that the inferior man, if only worth 30s. per week, 
shall receive 36s, or 38s,, whatever is the union rate of wages for 
the locality, All are to be brought to a dead level, the skilful 
with the unski/ful. I venture to assert that the historian of 
200 years hence, analysing in his study the aims and movements 
of the latter end of this century, will find this claim almost in- 
credible, 

I might quote further very illogical remarks from your con- 
temporary; they are frequent enough in its pages. It is such 
common knowledge that many union men—I am referring in 
particular to the Amalgamated Society of Engineers—have per- 
sistently and systematically done as little as they could for their 
money, killed time, idled when the foreman’s eyes were not on 
them, and then when disch for so doing—I have two par- 
ticular cases in my mental view at the moment—have openly 
avowed that the less they did the more work there would be for 
others to do; but on question being put the men would not com- 
mit themselves so far as to sa; t this systematic idling and 
doing as little as possible for the wage, was by the direction of 


was established, and education in general, and more Py -eapoe 
in the University, began to make great strides under the en- 
lightened and iofiuential guidance of Principal Hatakeyama, one 


were established, science being chiefly represented by Chemistry 
and Engineering ; it was not until 1877 that the Medical school was 
incorporated in the University. The new Engineering school was 





namely, Professor Wasson, who, however, was soon replaced by 
Professor W. 8S. Chaplin. I returned to Europe in 1878, and was 
succeeded by Professor J. Ewing, who — was followed by Pro- 
fessor Burton. As your commissioner wholly ignores the fact that 
the University Engineering School was built up from the werd 
by myself and the gentlemen above named, it is but just that this 
error should be rectified. The ground on which the new University 


students in 1875, 


with high culture and advanced technical education. 
Rospert H, SMITH. 
53, Victoria-street, Westminster, S.W., Dacember 4th, 





THE CHITTY DYNAMO AND MOTOR COMPANY, LIMITED, 


which, marked ‘for private circulation only,” has, we know, been 
widely distributed. In it are printed, on pages 8 and 9, two tables 
of tests carried out by us upon a sma itty d 0, and on 
page 13 a diagram of c curves of efficiency. The other 
diagrams at pages 10, 11, and 12 were not compiled by us 


French, German, and English languages, and mathematics were | ise.” by 
taught by various foreigners. In 1871 the Ministry of Education 188 4, wherein I read ‘‘on May 14th, 1848, the Great Britain took 
a train consisting of four coaches and a van 53 miles in 47 minutes, 
or at the rate of 68 miles per hour.” Now, Sir, this is very nearly 
of the most cultured and sympathetic of all Japanese. In 1873 the | ‘ifty years ago. I may here remark, in those days, a common and 


~ P ‘ very reasonable expression was often 
three professional departments of Literature, Law, and Science can do this in our time, what will be done in fifty years hence, if 


any of us should live to see?” I have lived to see, and the per- 
formance of to-day falls short of the general expectation fifty pry 
organised by me; and by 1876 the work had so developed that at | #8 although I cannot but offer my best praise to the Creat 
my request another foreign professor was appointed as my colleague, running an express from Padd to 


ny 


* Copies of the oe and tests by Messrs, Willans and Robi 
are appended.” No copies of reports by us are appended, nines 
- The phs on a ag headed ‘The Chitty Dynamo— 
Messrs, Willans and Robinson’s Tests,” and the first ph 
commences: “ Following are copies of the records of Mec 
Willans and Robinson’s tests.” It appears to us that these words, 
coupled with the statement on 6 that “reports” by us aro 
appended, may be taken to mean that the statements on page 7 
are in the nature of a rt from us. We shall be Rreatly 
obliged if you will allow us to state publicly in your columns that 
we are responsible only for the facts set forth in the tables on 
pages 8 and 9 and in the diagram on page 13 of the prospectus, 
WILLANS AND ROBINSON, Limited, 
(C. 8, EssEx, Secretary, 
Victoria Works, Rugby, December 8tb, 





RAILWAY SPEEDS, 


Srtr,—I have read with much interest the articles and corre. 
spondence which have appeared in THE ENGINEER on this subject, 
and, with your permission, will endeavour to solve the probiems 
stated in your leader of this week. 

It is well known that the Brighton engines designed by Mr. 
Stroudley are economical in regard to fuel consumption, the large 
boiler and fire-box with over 300 l4in. tubes generate sufficient 
steam with a large blast pipe ; and I have read somewhere that 
Mr. Stroudley said, when discussing the proportion of steam port 
area to piston area, that he found it possibie to do with smaller 
steam ports to his engines than is the usual practice ; and he propor- 
tioned the valve so that more of the exhaust steam was locked in 
the cylinders, and that economy was found to be the result. This 
mr to me to point to the solution of the problem, ‘‘ Why the 
Edward Blount will not ran at eighty miles per hour,” viz., steam 
ports not large enough to admit safficient steam. 

‘*Why does a United States locomotive run faster than an 
English engine?” They have much larger boilers, fire-boxes, and 
grate areas, giving from 50 to 100 per cent. more heating surface 
than the average English engine, the smallest diameter of their 
pn-bp boilers being as much as 60in.; they have from 250 to 

tubes 2in. diameter and 12ft. long, and with the sharper 
exhaust the hot gases would be drawn further through these Zin. 
tubes than in the lin. tubes of the English engine. Their cylin- 
ders are rather larger in proportion to the size of driving wheels, 
and the steam and exhaust ports equal in width to the diameter 
of cylinder ; an 18in, cylinder would have steam ports 18in. ae. 
the travel of valve would be 54in. with lin. lap, giving the full 
port opening of 27 square inches. The usual p' in England 
is, for an 18in. cylinder a steam port l4in. or l6in. by l4in., the 
valve having a travel cf 4in. or 4}in. with lin. lap, giving only 
16 square inches of steam port opening in fall gear. The valve 
in almost general use in the Siates is the Allen-Richardson 
balanced, with a port formed in the back, giving twice the 
width of steam opening at the commencement of stroke; a 
great advantage at high speeds. The position of the ste 
chest on top of the cylinders allows more room tor valve 
and ports, the exhaust port leading at once to a large paseage in 
the saddle, before reaching the blast pipe. In their four-coupled 
type with leading bogie the driving wheels are closer together, the 
long grate passing over the rear axle ; the connecting-rod is about 
8ft. long, or four times the stroke, and in the six-coupled engines 
with leading bogie the proportion is 5 to 1; while in the States | 
watched the running of their engines, and was struck with the 
even or regular movement of the crosshead, compared to the 
English outside cylinder engines having connecting-rods three 
times the stroke. This must be of some advantage at high-piston 


8, 
The reason an ‘‘ English engine will not run faster than any 
recorded speed” is mainly due to the steam ports and valve gear 
being proportioned to utilise the steaming powers of the boiler at 
the average speed the trains are booked to run at, and at eighty 
miles an hour the engine must be linked up to such an extent that 
the small a opening will not admit steam fast enough for higher 
speeds, must apologise for the length of this letter, but trust 
my remarks may w some light on the subject. EL, P. , 
Dalwich, Dacember 4th, 


Sir,—Inasmuch as my connection with the locomotive dates 
back to January, 1847, when I first entered the Swindon works 
under the late Sir Daniel—but at the time I refer to Daniel— 
Gooch, locomotive superintendent of the Great Western Railway, 
oe a few remarks = be acceptable at this present. My 
ret surprise on entering those works was an engine d b 
the late Isambard K. Brunel with 10ft. drivers. This engine had 
been tried and condemned. I was brought into close daily con- 
tact with those who knew the result of the trial, and the acknow- 
ledged report was that this engine on her trial attained 100 miles 
od hour without a train, Brunel himself being on her footplate. 
he was condemned and standing in the shed when I saw her. 

My next surprise was at the smith’s work, which was just begin- 
ning to gagees in the fitting shop, for twelve new express engines 
designed by Gooch. My surprise was at the short time which had 
elapsed since the first passenger train had oy I believe in 1829, 
hence only eighteen years previously, The drawings for these 
engines revealed an advance in locomotive design which, in con- 
sideration of this short time, must for ever cause the name of Gooch 
to be associated with the early advance of the locomotive, I wit- 
nessed the first of this class, namely, the Iron Duke, leave the 
Swindon works, and one of these twelve engines, namely, the 
Lord of the Isles, in the first great International Exhibition 
in Hyde Park in 1851. 

Now, Sir, permit me to copy from a paper on ‘Locomotive Prac- 
Mr. H. Michell Whitley, M.I.C.E., read as far back as 


heard, to the effect ‘if we 


estern Railway of to-day for the truly splendid performance of 
eter, or nearly 200 miles 


without a stoppage. As far as 1 know—for I am too old to follow 
up closely—this is the longest run without a stop this day. 


Eastbourne, December 6th. R, SHEWARD. 


Sir,—Having travelled upon American engines and upon English 


ipl engines, I am of opinion that whatever speed can be attained in 
buildings shown in your plan were erected was surveyed by my | America can be attained in England, if necessary, Without doubt 
- Rene ie “ - one of the Midland Company’s splendid 7ft. 9in, ‘‘singles” can 
_ This magnificent University is a splendid testimony to the en- | easily come from London to Laicester—100 miles—in 100 minutes, 
lightened sympathy that has been shown by the Japanese Covern- | if required, but it would not pay todo it. Half a ton more coal 
ment of the reign of Meiji, and by the whole Japanese people, | wonid be used, and not one more passenger would come to Leicester 
than at present. 


Railways are not intended to be turned into ‘‘ racecourses,” 


’ 
they exist for practical business and to Sand dividends. British 
companies give a splendid train service an 
many of the Am i 
Wild-cat runs are all very well to talk about in theory, but in 

Str,—Oar attention has been called from several quarters to the | England we don’t require them. What we do want is practical 
prospectus of the Chitty Dynamo and Motor Company, Limited, | work, and es 


pay dividends, whereas 
is are in the hands of ‘‘ Receivers.” 


i ren and safety. 
Leicester, December 6th. CLEMENT E, STRETTON, C.E. 


aphical error occurs in my communication 


Sir,—A slight t 
ue of Friday last, 3rd inst., the word 


ublished in your 








the union, There was, however, no need to ask the question, it 


. P 
The last paragraph of the prospectus, page 6, states that ! “neither” having been substituted for “ rather” in the sentence 
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commencing ‘* Neither do the schedule times,” and which should 

have read ‘‘ Rather do the schedule times involve the question as 

to what acteniy ave the maximum intermediate speeds, &c,” 
London, N., December 8th. F, W. B. 


FAN EFFICIENCY. 

§ir,—Referring to the remarks of Mr. G. M. Capell, which 
appeared in your last issue, on my recent papers before the 
Institation of Mechanical Eagineers, one of the pri objects 
of my experiments was to ascertain whether the fan follows the 
ordi ws the mutual relations of speed of fan, 
power absorbed, and amoutit of air discharged. It was found to be 
the case ; the air discharge varies as the speed of revolutions, and 
the horse-power varies as air disch: cubed, whence it follows the 
horse-power varies as the "= of revolution cubed. I have 
lotted Mr. Capell’s results of the test of the 12ft. 6in. centrifugal 
an, by plotti the revolutions as abscisew, and the air discharge 
as ordinates ; the first three spots come on the same straight line, 
which when produced cuts at zero; the fourth reading is, however, 
far above the line. Scaling off from the curve 307,000 cubic feet of 








air are di at 214 revolutions, the figure given in Mr. 
Capell’s table being 390,650 at same . Ihave also plotted 
revolutions cubed as abscissee and horse-power as cslesien, 


and again the first three records come on the same straight line, 
the fourth record eye 4 away from line. Thus the first three 
records follow exactly the natural laws. The irregularity of the 
fourth record is great, and may be due to clerical slips or errors 
of observations, 

The mechanical efficiency of fans is constant at all s is, when 
tested under the same conditions, which, of course, follows from 
the above-mentioned laws. Mr. Capell’s readings show variations 
of nearly 20 per cent. from constant efficiency, which may have 
been due to including the initial friction of engine, which would 
tend to produce the variation from constant efficiency, He states 
horse-power from diagrams. It would have been more satisfactory 
had the brake horse-power been obtained, so as to give the absolute 
mechanical efficiency of the fans. Taking the third reading as an 
illustration ; at 154 revolutions the centrifugal fan discharged 
223,050 cubic feet of air per minute and absorbed 80 °46-horse 
power. Now, empl the formule —— in my papers, an air 
propeller of the same diameter, viz., 12ft. Gin., will discharge the 
same amount of air with an ex tare of only 24-horse power. 
A 15ft. air propeller would only require 12-horse power, which 
diameter may more nearly correspond to the outside dimension of 


the centrifugal fan, 
As I stated in my paper, the relatively greater amount of power 
required for centrifugal fans is primarily due to the high velocity 


of Rael gees See Soon earns outlet, while in the 
propeller fan the area of the passage of the air is nearly equal to 
the fan disc, and it must be remembered that the horse-power 
varies as the square of the velocity of the air. After a a 


number of experiments on tunnel ventilation and with centrifugal 
fans, Hage may go to the conclusion that for short lengths of 


tunnels, say, if a mile or so, high water gauges are quite 
unnecessary, and therefore a serious waste of power, and that a 
centri fan is not so efficient as an air propeller for moving 
large umes of air at low water gauges. The tendency of the 

in the fan to stop or reverse the current of air is so 
extremely acting as it does of so short a period of time, 
that it y does not at all reduce the efficiency of the fan as 
a ventilator, 


The table of tests given by Mr. Capell is very interesting, and 
for cen’ fans the ts are extremely satisfactory and the 
efficiencies high, 

47, Victoria-street, Westminster, W. G. WALKER. 

December Ist, 

Sir,—I have read the interesting letter in your last issue from 
Mr. Capell, on the subject of one of his fans, I should like to 
have some further information about this remarkable ventilator, 
which I see is at a mine in America, 

The mechanical efficiency of fan and engine—that is, the rela- 
tion of the useful work in the air to the indicated horse-power o! 
the engine—is given as 94 per cent. Iam curious to know what 
was the mechanical efficiency of the engine alone ; but in any case 


the effi of the fan itself must evidently have been consider- 
ably over 1 cent, This would not be possible in this country, 
but strange happen across the Atlantic, 


I may farther point out that at any mine in this effete country, 
if a suction of lin. water gauge produces 144,730 cubic feet per 
minute, a 4in. water gauge would produce 289,460 cubic feet. In 
the exhilara’ atmosphere of the United States I see it produces 
390,650 cubic feet per minute. Perhaps, however, there been 
an error of a hundred thousand feet or so in the measurements. 
Some of the ten engineers spoken of ought to have noticed this 
error, 

According to the figures in the last experiment, the air would 
leave the fan at a velocity of about 65ft. per second. I should be 
oeiatng te th co a eenen tars Toelty “nad ole tt to te 

i 6 at ve) an i e 
effective horse-power in the air, upon which the 94 per cent. effi- 
ciency is based, This would show us how much the actual work 
done by the fan exceeds the effective meres igo of the engine 
driving it, With a few more improvements the fan would run by 
itself, and “ problem of perpetual motion be solved. 


December 7: WIGAN, 





THE EFFICIENCY OF STEAM TURBINES. 


Str,—Mr. Macfarlane Gray, when acting as chairman and 
sponsor for the ‘‘ Turbinia,” gave expression to some remarks in 
connection with the action of steam in a steam engine cylinder 
1 See ee See eee ee 

He is responsible for saying that the action of steam on the 
piston of a steam engine is that of impact at a high velocity. His 

ment being that, assuming the steam to have a velocity of 
1000ft. per second, and the speed of piston lft. per second, then 
the actual striking velocity of the steam upon the piston equals 
999ft. per second. He further seeks to demonstrate that this im- 
pact is wholly upon the piston, as the rebound from the cover on 
to the is still equal to 999ft. per second ; and more, that 
many millions of anoloecion inside the cylinder are striking with 
the same velocity. 

Does not this strike at the accepted theory that the work done 
by the steam on the piston is due to the expansion of the elastic 
medium—steam! Can this theory be wrong! Ifo, then we may 
find that the want of economy of the steam engine is due to our 
ge of the true laws that govern the force exercised. dems = 

, this is a subject upon which some light may be thrown by 
thro open your columns to co mdence upon the subject. 
Personally, I have for a long time held a view that our knowledge 
of the true action of steam was not fully developed—nay, more, I 
have pressed this view in connection with the disastrous results of 
boiler explosions, but have failed to get a response from your 
co ents ; but — the utterances of a gentleman like 
mv lane Gray call attention to the really important 
subj 

Presuming that his advocacy of such an idea be correct, then we 
must commence to make our steam engines to suit the new con- 
ditions, Then the ‘‘ Turbinia” will be the starting = in the 
development of an extended steam engine economy. If the actual 
work of steam is due to impact at a high velocity, then our present 

ractice of reciprocating engines must be wrong; and, if so, we 

ve a clear reason why the efficiency is small, JOHN BATEY, 
Dublin, December 6th. 





MASTER PATENTS, 
Str,—I see that one of your co ndents asks for a definition 
of the words ‘‘ master patent,” and I note your appropriate com- 
I have no intention whatever of touching on the legal 





aspect of the question, or thinking even of what a judge may call 
a master patent; but I venture to ask you to let an engineer 
“pm his opinion, which may be taken for what it is worth. 

hold that a master patent is one covering an invention, which 
invention is essential to the success of some particular family of 
machine. Thus, for example, Watt’s separate condenser was a 
master patent, because it was impossible to make any individual 
e longing to the condensing family with success unless it 
rate condenser, 

As it is perhaps desirable to keep away from practical machines 
just now, I shall try to further illustrate my meaning by a 
different class of example. 

Let us suppose that mammals had been made the subject of 
patents ; then the use of a flexible articulated spine, combined 
with ribs, would have constituted a master patent ; because it is 
impossible to construct a mammal without the spine, which shall be 
as efficient as the vertebrate, But the addition to the spine of a 
prolongation in the shape of a tail would not be a master patent 
unless under conditions to which I shall come in a moment, and 
the consideration of which will be found very instructive. The 
tail would not form the subject of a master patent for mammals 
in general, because taile are not essential to their successful con- 


struction and working. 

Nevertheless, the tail patent ht become a master patent as 
regards the construction of a family of vertebrates—to wit, 
the You could not have a competent efficient 
without a tail, which indeed acts for him much as a fifth leg. So 
then for vertebrates or mammals in general the backbone is a good 
subject for a master patent, while the addition of a tail is not; 
while for , not only is the backbone patent a master 
patent, because we can’t make without backbones, but 
the prolongation of the spine into the tail is also a master patent, 
but only for kangaroos. 

For obvious reasons I shall not apply the principle I have thus 
illustrated to any particular machine, Your ers can do that 
for themselves, A Wattasy Boy, 

Haxell’s Hotel, December 6th. 


had a se’ 





THE CYCLES OF OIL AND GAS ENGINES. 


S1r,—Mr. Roots has shown us the various attempts that have 
been made to obtain a trustworthy cycle for gas and oil engines, and 
the result is that the Otto cycle, as it is usually called, is the sur- 
vival of the fittest, That this cycle would replace all others had 








| 
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the governor haing for one or other reasons inactive—before drop 
of boiler pressure a chance of restifying racing from sudden 
ee 


ease ofload. Mr. Raworth replies that “bearings do not heat 
in consequence of increased load,” and triumphantly asks ‘‘how 
would Mr. Webb get his engines over Shap Fell?” He does not 


seem to think before he begins to criticise. 

He quotes a from me and says, without farther comment, 
he is not “able to fathom” it. He appears to assume that by 80 
doing he provides amusement for your readers. Perhaps he does 
so unconsciously, The will be readily understood by those 
= know — the y owenane” f resistances of machinery an “O° 

© proper scre own of bearing caps. I may, however, 
that it indicates ‘that portion dependent upon bearing friction of 
the phenomena resulting in the Willans “straight line” law: a 
law which, so far as it regards bearing friction, I. was accustomed 
to teach my students annually several years before the date of 
Mr. Willans’ famous paper at the Institution of Civil Eagineers. 

Mr. Raworth objects to my assertion that a governor-sleeve ought 
not to move in response to the small variations of speed 

riodically each engine revolution by the periodic variation of 

riving moment, and informs us that “the modern governor is 
always on the move.” Being fairly familiar with practically all 
governors, both modern and ancient, I can assure him that the 
trembling motion of ge powerfal ernors to which he 
refers is not synchronous with these periodic pulsations of drivi 
moment, and is not caused by them. The synchronous pul- 
sating ch of velocity are, of course, far too small to be 
‘* visible” if there be a properly proportioned fiy-wheel ; but they 
exist nevertheless, and no one who has taken prolonged charge of 
—— and who has carefully thought over that particular matter, 

ill differ from me in saying that any governor motion in periodic 
response to them is entirely useless. Rosert H, SMITH, 
53, Victoria-street, Westminster, S. W., 

Dacember 4th, 





THEORETICAL DYNAMICS, 


Sir,—‘‘Alfred Jingle” is certainly right when he says that if the 
rope is held till the monkey is fairly started the stone will not 
afterwards stir unless the monkey accelerates his motion. Yet, in 
spite of that, Mr. Bickford is also right, for if the rope is not held 
while the monkey starts, then while he is accelerating his motion 
in getting started he will also start the stone at exactly the same 
pace, since the arrangement is frictionless ; and aleo, because it is 
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KNIGHT’S EXPERIMENTAL OIL ENGINE 


been noticed by those who visited the French Exhibition of 1889. 
In France the Otto patent had expired or lapsed, and not a single 
engine with pumps or on any other cycle was shown by the French 
om the English alone showing engines other than the Otto 
cycle, 

I enclose a photograph of an experimental oil engine I made in 
1887—8, which may have some interest, as it bas been worked on 
no less than five different cycles, Its cylinder was 5in. dia- 
meter and Qin. stroke; the pump, 54in. diameter, with a stroke 
that could be varied from 6in. to 9in.; the crank driving the 
pump was fixed by a set screw, and could be set at any desired 
angle :—(1) With the pump exhausting. (2) The pump forcing 
air through the vaporiser into the cylinder. As such it was repre- 
sented in the photograph, and worked very well; but it was not 
—_ to run it above 180 revolutions per minute, as the incom- 

g charge was frequently fired by the exhaust. (3) On the Lin- 
ford or scavenging charge cycle, firing once in three outstrokes. 
(4) On the Otto cycle ; on this and the previous cycle it ran well 
up to 300 or 320 revolutions. (5) The Brayton cycle, the large 
pump being replaced by one of smaller dimensions ; bat on this 
cycle it was not so successful—the large clearance space necessary 
jn the previous experiments could not be sufficiently reduced to 
obtain the best results, The engine was broken up a short time 


ago. JouHN HENRY KNIGHT, 
Barfield, Farnham, November 22nd. 





ENGINE GOVERNORS. 


Sir,—Mr, J. 8, Raworth does me the compliment of writing 
lengthily and mp in condemnation of my article on this 
subject, but he does not go the length of read accurately 
what he condemns, As regards rise and fall of 
the article distinctly states that ogee ‘is not usually or 
mainly necessitated by” it, but by ‘ tion of load.” The 
picture of Mr. Raworth ‘‘ leaning back on his shovel,” and happily 
Ben fe per ane pay ag igs bande arp pee 
variation 0! » may be very ue, but it does no 
indicate economy in the use of steam and fuel. { adhere to the 
old-fashioned notion that safety valves are mounted on boilers with 
the object of protecting them from damage by over-pressure, and 
not for the purpose of governing the e. r. Raworth 
must have passed an exceptionally happy tranquil life if he has 
never seen a shopful of machinery slow down from lack of the 
normal boiler — 

My article lentally pointed out that sometimes heated 
bearings pulled up an engine—in the absence of governor action, 


frictionless, the stone will continue to move at that pace, while the 
monkey im: to it no further acceleration either one way or the 
other, which he will not do so long as his motion is uniform. If, 
however, he accelerates his motion, he accelerates that of the stone 
in just the same way as he started it ; and if he stops he will im- 
maser gry acceleration to the stone to the same extent as to 

imself, and stop that also. So that, however he moves, he and 
the stone will reach the top at the same moment ; though it is 
true that, as “T. B.” plaintively remarks, the poor monkey in so 
doing will have to do twice as mach work as if he merely pulled 
himself u i a fixed cord. He will, however, be twice as 
long in doing it. He will work at the same rate in raising himself and 
the stone as if he raised only himself against a fixed cord—assuming 
that he moves with respect to the cord at the same rate in each 
case—but then he and the stone will travel harmoniously to the 
top in just twice the time that the monkey will go up in by 
himself. It is evident that the total pull exerted by the monkey 
when going at the same pace is the same in each case, 

Hitchin, December 6th. A. M. IL 





Sir,—It is difficult to see why the monkey climbing up the string 
should simultaneously the counterpoise. If he do so, it 
follows that for certain inexplicable reasons he has sometimes to 
expend twice as much energy in order to lift himself through the 
same height against a constant resistance—viz., the force of gravi- 
tation and the friction of the air—as is needed on other occasions, 
There is no acceleration and no “ impact,” for he pulls himself up 
by removing one, or perhaps two, feet at a time, not by a series of 
jamps through space. 

But i that you have entitled the problem “ theoretical 
dynamics,” there is an aspect of the question your correspondents 
have hitherto not touched on. As the monkey rises, he constantly 
recedes from the ‘‘ centre of the earth ;” therefore the weight of 
his mass diminishes, and the counterpoise tends to drop. Not 
only so, he is all the while engaged in converting part of his mus- 
cular structure into work, so that his mass itself also decreases, 
and the stone must at length prove heavier, both by reason of 
superior weight—of position—and of its greater mass as well, 

Finally, overcome at his giddy altitude, he is seized with vertigo, 
he tumbles off, the counterpoise descends with a run, and, 
assuming the form of the editorial foot, comes down on this theo- 
retical but frivolous letter. F, H. L, 








Tue Russian Government has granted 400,000 roubles 
for the construction of a chemical laboratory at the Polytechnio 





Institute at Riga. 
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ENGINE-ROOM WARRANT OFFICERS. 


In our last impression we published the Admiralty 
circular letter announcing the creation of a new engine- 
room rank. Our contemporary the Naval and Miltary 
Record has published the following article on the subject. 
We may say that the number of warrants has been 
limited to fifty, simply because the whole scheme is in 
the experimental stage. If it is found to succeed, there 
will be no difficulty in adding to the number. Our 
contemporary is somewhat disposed, we think, to see 
difficulties where none exist. The jealousy existing 
between the military and the engineering element, 
between the quarter-deck and the engine-room, has very 
little to do with relative pay. It has its source in 
causes much more deeply seated, and operating as fully 
in democratic America as in aristocratic England. The 
examination will take place on January 8rd, 1898 :— 


Tae official announcement that an examination is to be held on 
the 3rd January next of those candidates among the chief and 
ho sen rg artificers of the Navy who aspire to warrant rank, 
indicates that the Admiralty have decided to go on with the 
scheme which was outlined many months ago. That the engine- 
room artificers are most fully entitled to seek an opening for 
advancement is a matter that admits of no difference of opinion, 
and the surprising thing is that the Admiralty should have so long 
postponed taking action. It is true that the engine-room artificers 
are well paid, and that a few can rise to the grade of chief; but 
it would be absurd in these days to expect any class of intelligent, 
well-educated men to be content to serve on for twenty-one years 
without any prospect of advancement in rank or pension. The 
Admiralty have ey ie the claim of the engine-room artificers, 
and have at last decided to create warrant officers in this 
important and useful department of the Navy. For the present 
the number of artificer engineers is to be limited to fifty, and 
candidates for promotion must be recommended by their superior 
officers as an essential preliminary to examination. It has been 
further ordained that no engine-room artificer with less than ten 
years’ service is to be eligible for the rank of warrant officer ; that 
the pay will commence at 83. 6d. a day, and that the maximum, 
exclasive of special allowances, will be 103, 6d. At present it is 
scarcely possible to judge of the feeling of the artificers in regard 
to this project, but if they do not approve of the details they will 
“not hesitate to make their objections known. If we may judge 
from the views expressed by Mr. A. Marshall, secretary of the 
Eagine-room Artificers’ Club, the artificers are strongly in favour 
of the scheme ; but, on the other hand, we have also received 
letters from some chief engine-room artificers who do not ap; 
to regard the project with as much favour as might have mn 
expected. Our correspondent ‘'C. E. R. A.” whose letter we 
printed on the 4th ult., was, we believe, quite unjust in his 
strictures upon the engineer officers of the Navy, and wrong in 
stating that they are opposed to the creation cf the new rank. 
Indeed, it is within our knowledge that the scheme has been 
recoramended to the Admiralty by some naval engineers of high 
rank. Bat, apart from this foolish suspicion, our correspondent 
undoubtedly expressed the view held by a section of the engine- 
room artificers. The democratic sentiment, which is at the bottom 
of modern trade unionism, peeped out in his letter. Why promote 
a limited number of artificers, he argues, when the class, as a 
whole, would be benefited to a greatsr extent by the award of a 
higher scale of pension? Possibly the alternative suggested would 
be more generally popular than the promotion of artificers to 
warrant rank in the limited proportion of 24 per cent.; but such a 
scheme would be far more costly, and would not relieve the 
grievance under which the department has been suffering since its 
first formation. The pension question is, in fact, quite a distinct 
matter. It does not affect the principle of promoting men of 
exceptional ability to a higher grade in the service. And it is this 
question of promotion that we wish to consider this week. 

The chief and engine-room artificers of the Navy already number 
more than two thousand, so that the promotion of ¢ to warrant 
rank is in the proportion, as we have said, of about 24 per cent. 
It may be doubted if this can be regarded as an adequate con- 
cession by the bulk of the department. The fortunate or deserving 
few will gain substantial advantages from the scheme, the most 
substantial of which will be the higher rate of pension on retire- 
ment ; but 974 per cent. of the artificers will be unaffected, except 
in so far as hops, which springs eternal in the human-breast, may 
enable them tolook forward to possible selection. On what principle, 
save that of economy, one may ask, have the Admiralty limited the 
promotions to fifty ? Is it designed to employ the artificer engineers 
exclusively in gunboats, or are they to serve in the larger ships ? 
Bat even if it is proposed to place these officers in charge of small 
craft, it will be seen that there is room for the creation of a much 
larger list owing to the birth of the torpedo boat destroyer. We 
can scarcely spare commissioned engineers for service in all the 
destroyers which have been bailt, and it may be well argued that 
the warrant officers are the right men to be placed in charge of 
their machinery. That a warrant officer wont be useful on board 
a battleship or cruiser is likely enough; but there is no actual 
necessity for his services except in the smaller craft. In the de- 
stroyer he would be best employed so long as this lamentable dearth 
of junior engineer officers continues ; indeed, we eee no objection 
to putting him in charge of destroyers’ engines as a permanent 
measure. And if so, we shall require at least a hundred artificer 
engineers to begin with. : 

The creation of the new rank is, of course, almost sure to lead 
to complications, The engine-room warrant officer begins life on 
much higher pay than his contemporaries the gunner, boatswain, 
and carpenter, and with a shilling a day more than the assistant 
engineer. It would be impossible to offer him less pay in view of 
the existing pay of the chief engine-room artificer, but it is hardly 
to be expected that the other warrant officers will be content to 
receive a rate of pay so greatlyicferior. What will the Admiralty 
do when that agitation begins? Presumably they will do nothing, 
and we shall be reminded that the gunners and boatswains have 
been trained and educated in the Navy from early youth, whilst 
the engine-room artificer joins the service with high qualifications. 
Bat in reality this is not exactly true. The engine-room artificer 
when he first joins the Navy is usually ignorant of the manage- 
ment of engines, and acquires his knowledge afloat in much the 
same way as does the executive warrant cflicer. Then, again, the 
modern gunner is really a skilled cfficer, and in some respects his 
responsibility is as great as that of the engine-room warrant ofticer. 
When serving in a gunboat he is usually the only cffizer on board 
who possesses a technical or special knowledge of gunnery, yet 
his pay to begin with is but 5s. 6d.aday. Thus, the creation of 
the new rank will strengthen the claim of the warrant officers of 
the other branches to increase of pay; and again, the increase of 
the warrant officers’ pay will, unless we are greatly mistaken, 
cause the janior commissioned officers of the Navy to look for con- 
_ cessions in proportion. We shall be confronted before long with 
the curious anomaly of a lieutenant who is in command of a 
destroyer being in receipt of about the same, or possibly less, pa 
than his subordinate in the engine-room. The warrant officer will 
not be too highly paid, and henve the commanding officer will be 
paid too littie in proportion to his responsibility. 

The real truth of the matter is that the pay of the Royal Navy 
has not increased in proportion to the ob hole of wages on 
shore during a very prosperous half-century, and thus when any 
one class of officers is successful in ——s concession from the 
Admiralty the other classes are reminded the more keenly of their 
grievances. There is no question of petty jealousy between the 
various departments of which the Navy is composed; but the 
officers and men would be more than human if they were able to 





avoid making such comparisons as we have indicated above. 
Lord Wolseley has said that the soldier is under-paid ; but oe too, is 
the sailor and his officers, if we compare their earnings with those 
of civilians. There is, to be sure, the pension; buat the naval 
pension is not sufficiently good to com te a man, or an cfficer, 
for many years of ill-paid service under conditions. But 
this is too big a subject for the present article, and we must be 
content to point ont that the creation of fifty artificer engineers 
from a body of two thousand chief petty officers cannot be ed 
as anything more than an experiment in the right direction, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE approach of the year’s end and the ancertainty as to 

the issue of the engineering strike combined—on ’Change to-day 

(Thursday) in Birmingham—to restii:t business. The lozal con- 

sumption of bar iron, tube strip, hoops, and common bucket iron, 

forms, however, a considerable portion cf current dealings. 

Steel was in good demand on the basis rates of £6 upwards for 
common bar steel, and £6 153. for thia strip and hoops, 

With regard to finished iron, though prices do not advance, the 
are no weaker. Unmarked bar firms are doing a steady trade, an 
are well booked forward at prices ranging from £5 23, 6d. for low 
grade and £5 10s. to £6 23. 6d. for more serviceable sorts. The 
open market quotation for ordinary merchant bar iron was £6 103., 
and the progressive tendency apparent in this department caused 
sellers to hold out for an extra 23, 6d. or 33. for 1898 deliveries. 
The list houses reported somewhat more favourably than a week 
ago as to the condition of branded qualities, marked bars having 
therefore a stronger tone, though the official quotation of £7 103. 
remains without modification. 

Prices of sheet iron continue about as recently quoted. The 
combination lately formed in this branch has not yet led to action 
of a sufficiently united character to influence quotations, but it is 
hoped that a good effect will ere long be exerted, for the current 
underselling sadly needs checking. Meanwhile singles continue 
£6 ; doubles, £6 5s. to £6 7s. 6d.; and trebles, £7 to £7 23. 6d. 
Nor can a much better account be given of i sheets, 
which, following as usual in the wake of the material from which 
they are chiefly made, continue at the low level of £9 103. to 
£9 Yes. 64., f.0.b. Liverpool. Boiler plates are quoted £8 1Us. to 
£9 ; fine strip, £6 103.; tube strip, 153.; and £6 53, to 
£6 7s. 6d.; whilst angles are obtainable at £6; and nail rods at 
reg to £6 15s, Stamping sheets are in good demand at £9 10s, 
to 

The scarcity of pig iron continues, and, indeed, increases, and 
stocks being now pretty much exhausted, smelters have more than 
they can do to keep pace with the demand. This is more particu- 
larly the case with respect to foundry sorts, the consumption of 
which has been getting heavier and heavier ever since the quarter 

d. Itis ifest that there is room for an increased produc- 
prepared to be 





tion, and it is understood that two or three are 
put under blast early in 1898, In view of the position here described, 
there can be no wonder that prices both of Staffordshire and 
Midland iron are decidedly rigid. Northampton forge was 
quoted this afternoon 433. upwards; North Staffordshire, 43s, to 
443.; Derbyshire, 443. to 453; and Lincolnshire grey forge, 
463. 9d.; Derbyshire No. 3 foundry was 503., and No. 1, 533. 6d.; 
whilst holders of some brands of Nottinghamshire forge pig were 
quoted 45s. asa minimum. Staffordshire cinder pig is quoted 40s. ; 
ordinary t mine, 47s. 6d.; and best, 503.; with serviceable all 
mine hot-blast, 57s. 61.; and best 643. 6d. to 67s. 6d. All mine 
cold-blast is 903. to 97s. 61., and up to 105s. for good foundry 


sorts, 

Steel makers in this district express considerable interest in the 
report that the Board of Trade Committee on the Wear of Steel 
Rails have held several sittings —_ and have discussed at some 
leagth the various matters that affect the wear of rails, witha 
view to being able to submit such recommendations to the Board 
as would enable that department to frame rules or make sugges- 
tions calculated to further obviate accidents. 

Midland and Staffordshire pig iron producers learn with mingled 
feelings that the pig iron production of the United States is now 
at the rate of about a million tons per annum. 

Makers of machinery and plant for the recovery of bye-products 
in connection with the coke production have a good time before 
them, for arrangements are, it is understood, now being made in 
several districts for an increased coke output, owing to increasing 
demands for foundry use and for other purposes, 

Much satisfaction is being ‘.¥ locally at the improvement 
in the iron and steel exports. These for last month amounted to 
313,365 tons, or an increase of 14,393 tons on the figures for the 
corresponding period of a year ago ; whilst the value is returned 
as £2,179,513, or an augmentation of £222,007 upon the value of 
shipments of this class for November, 1896. 

Daring the past eleven months the quantity of iron and steel 
exported i3 shown to have been 3,409,043 tons, or rather more than 
last year’s total of 3,269,130 tons ; whilst the value progressed from 
£21,853,794 to £22,646,529. The value of the galvanised sheet 
exports for November grew from £211,820 a year ago to £239,248 
this year. Australia, South Africa, the Argentine —e 
Mexico, and the chief European markets all increased their pur- 
chases compared with November, 1896. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,—In the iron market there has been only a vei 
unsettled tone during the week, the practical collapse of the ona 
neering trades conference having necessarily tended to check any 
improvement which might have followed upon a settlement of the 
dispute, and created a ae of uncertainty with regard to the 
fature that is not at all conducive to transactions of any moment 
being just now put through. The Manchester Change meeting on 
Taesday was moderately attended, but an absence of inquiry was 
the general report. For pig iron there was only a very slow 
demand, with rather a weakening tendency, if anything, in prices, 
Lancashire makers, however, remain firm at 453. 6d. for forge, to 
483. 6d. for foundry, less 24, as their minimum delivered eqaal to 
Manchester. For district brands makers still quote 433, for forge 
to 453. 6d. for foundry Lincolnshire, and about 47s. 64. for Darby- 
shire foundry, net cash, delivered here, It is, however, only in 
forge numbers that business of any moment is being done on the 
basis cf makers’ prices, and in foundry qualities they would seem 
to be out of the market, Lincolnshire brands being freely cffered 
by merchants at 6d. under the list rates. Thedownward tendency 
in warrants has necessarily affected outside brands offering here, 
Middlesbrough is , good named brands scarcely averaging 
more than 493. 44, to 493. 7d., with open brands obtainable at as 
low as 48s, 10d. net cash, delivered by rail Manchester ; Eglinton 
averages about 47s. 94. to 483., and Glengarnock can be readily 
bought at 46s. 9d. to 47s. delivered ports, and 23. 3d, more at 
Manchester Docks. Ordinary brands of American pig iron re- 
mained at about 46s. 6d. at Manchester Docks, 

In finished iron local makers are decidedly stiffer in their prices 
for bars; although £5 123, 64. is still being taken in some in- 
stances, £5 15s, is a more general quotation, with one of the 
leading makers holding to £5 17s. 6d., and North Staffordshire 
bars are now quoted £6 to £6 5s., delivered here. Sheets and 
hoops remain in slow request, with no i in prices, 

eraging £6 15s. to £7, and hoo 10s. forrandom, to 


sheets av 
£6 15s. for s; eut lengths, delivered Manchester district, and 








2s, 6d. less for shipment. 


A anit active business continues to be reported in the steel 
trade. Hematites are not quoted under 56s. 6d., less 24 ; local 
billets, £4 6s. 6d. net; bars, £6 to £6 53.; common plates, about 
£5 178, 6d.; and boiler plates, £6 5s., delivered here. 

Last week I was able to forecast with absolute accuracy the ont- 
come of the London e ering trade conference, and it can 
scarcely be said that the decision of the workmen’s representatives 
to refer, as I had auticipated, the whole matter to the vote of the 

bers of the respective societies, has not come as a surprise 
upon engineering trade representatives of this district. The pa 
tion brought abont by the almost certain collapse of all the efforts 
that have been made to arrive at a settlement of the dispute has, 
however, been a subjact of general discussion in e eering trade 
circles, and it will be of interest to bricfl7 summarise the general 
tenour of the statements ani opinions expressed on ’Change, as 
this will tend to remove some of the misapprehension which appa- 
rently exists with regard to the course of action followed by the 
employers’ representatives at the conference. 

Oaeof the local representatives remarked to me that theemployers 
had taken uptheirdetermined attitude notiaany — antagonism 
to the legitimate position of trade unions, and it had been a matter 
of surpriss to them that the workmen’s representatives had not 
= forward thir version of what they considered the proper 

unctions of trade union organisations, The federated cmpiayers 
had been very anxious to hear the views of ths workmen’s delegates 
on this point, but for some reason or other the latter had evidently 
preferred not to put them forward. The one object of the federated 
employers had been to secure equal liberty of action on both sides, 
Their point had been that whilet they claimed the right to employ 
labour on the terms and conditions that the workmen might be pre- 
pared to accept, they allowed equal ability to the trade unions to 
say whether their own members should accept work on these condi- 
tions, or not, but they were not to be allowed to take any action 
that would interfere with workmen who were willing to accept the 
terms offered by the employers. As to the question of individual 
i , upon which there had been so much discussion since 
the conference, and which was one of the points most ly 
objected to by the workmen’a representatives, he might state that 
this was no new arrangement whatever, and that so far as he was 
concerned, it had been a practice for a considerable time to 
make such individual bargains}with his workmen. In fact, with the 
infinite variety of work in some engineering establishments it was an 
arrangement that was absolutely indispensable, and if the piecework 
prices were only to bs fixed by a special committee, it would be 
nedessary in some engineering works that such a committee should 
be sitting constantly, and this, of course, would be altogether un- 
workable, Besides the variety of machines used in different 
establishments for performing the same class of work, rendered 
any fixed rate for piece prices altogether impracticable ; at one 
works, with the tools they might have, it would — cost 
double to @ age are the same class of work as at another establish- 
might be supplied with special tools for the purpose. 
In the terms which the federated employers ‘had submitted with 
regard to individual on piecework they were in no way 
attempting to take advantage of the workman, who would have a 
perfect right to refer any such arrangement that might be con- 
sidered unfair to the executive of his own trade ety, which 
would have the power to it before the executive of the 
federated employers, who would at once deal with the question, as 
it was not to their interest that any employer jshould act in any 
unjust way towards his workmen. 

The above expressed were also confirmed by another 
leading employer in the district, who stated that the working of 
the machines was in reality by far the most important issue in- 
volved in the present dispute. He had also been in the habit of 
making individual with his workmen with regard to piece- 
work on machine tools, and it was absurd to suppose that such 
see for piecework could be dealt with in any other manner. 

e practice of the trade unions had been to regulate the prices on 
cartain classes of work by the time it took to tarn out this work 
on the slowest and most antiquated machinery that might be in 
use in the district, It was not, however, likely that an employer 
who had gone to great expense in obtaining the most improved 
modern machinery for such classes of work with the sole object of 
reducing cost, would submit to his piecework prices being regulated 
ol dete mnsuinery auight happen to bo tll ia won, In bis oplaion, 
of-date mac! t still in use. In his o; 
if the men had ahs tan alles totems out all the work that was 
possible with the improved machines that had of late years been 
introduced, no serious difficulties would have arisen, and he did 
not think that even wages or the hours question would have 
become such matters of vital interest as they were just now. 

One very definite result of the present dispute will be that in 
future the organising delegates of the Amalgamated Society of 
Engineers—one of the new de’ in their tion methods 
introduced a few years back, when the whole of the society’s rules 
were revised—will not be permitted by the federated employers to 
interfere in future in the general shop arrangements and regula- 
tions, as they have done in the past. When any grievance arises, 
either on one side or the other, it will have to be dealt with by 
the executives of the ve organisations, and the trade union 
officials will not be tted to interfere in any way with indi- 
vidual employers, 

As to the result of the voting, which is being taken this week by 
the bers of the respective unions involved in the present dis- 
pute, as to whether they will accept or rejoct the terms submitted 
by the federated employers at the conference, there can be very 
little doubt. In this district, indeed, the official representatives 
of the A.S.E, have made practically certain how the vote —- 











by holding mass meetings of the workmen prior to the lot 
papers being filled up, and at these meetings, of course, the 
ition has been e: Isined entirely in accordance with the views 


of the official eadaer of the AS Under all circumstances the 
tlook as regards an amicable settlement is perhaps more remote 
than it has been since the dispute began. The result, in all pro- 
bability will be that after the rejection by the workmen of the 
employers’ terms is cfficially communicated, there will be a con- 
siderable extension of the lock-out; in this district the notices 
that had been already posted when the conference commenced, 
but have been held in m during the conference pro- 
ceedings, will at oncs be put into effect, and in official quarters 
itis reported that further important additions to the employers’ 
combination are practically certain. The trades union societies, 
with the in support which will probably come forward from 
other labour organisa’ may bly be enabled for some time 
to continue the struggle, but it is almost certain there will be a 
considerable breaking away in several important Lancashire 
centres, and the federated employers generally are viewing the 
ultimate issue of the struggle with perfect equanimity. They are 
anticipating that whether or not there is any formal submission by 
the trades unions, the men will gradually return to work on the 
terms which the employers may offer, and in this manner the 
struggle will slowly but surely come to an end, 
The position in the coal trade remains anything but satisfactory 
for the time of the year. Except that there is rather an increasing 
inquiry for the better qualities suitable for house-fire purposes, no 
real improvement can be reported. Even for house-fire coals the 
demand is still below the mayen requirements being amply met oy 
the output of the collieries, and stocks not only remain untouche: 
but here and there small quantities of house-fire coal are still 
being put down on the pit banks, Prices remain about 
renee ay any move in an upward direction being altogether 
out of the question. In fact, it is difficult in some cases to 
maintain full list rates, owing to the ——— of surplus 
supplies from outside districts, which in the commoner sorts 
especially, are here and there being pushed upon the market at 
ony vag Ag figures, It ise i where more than 10s, to 
10s. 6d, got for the ualities of W: Arley, 
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and seconds Arley range from 8s, 6d. to 9s., with quotatiors up to 
92, 6d.; and common house-fire coal about 7s. to 7s. 6d. per ton. 
Only a very slow demand is still reported in the lower qualities of 
round coal for steam and forge purposes, and for these prices are 
low, not averaging more than about 63. 6d. for ordinary qualities 
at the pit mouth, Although some of the leading collieries are 
readily disposing of all their present output of slack, which is 
necessarily to some extent restri by the depression in the round 
coal trade, there are still plentiful supplies of engine fuel offering 
in the market, and inferior sorts are obtainable at low figures ; 
common sorts of slack can be readily bought at about 3s., medium 
33, 6d. up to 4s, 3d., with best qualities quoted 43, 6d. to 4s, 9d. at 
the pit mouth. 

For shipment a fair demand comes forward, and prices are 
steady at recent quotations, ordinary descriptions of steam coal 
delivered at the ports on the Mersey fetching 7s. 9d., with better 
qualities 8s, up to 8s, 6d. per ton. 

Barrow.—There is a quieter tone this week in the hematite pig 
iron trade, and business generally has been depressed by the prospects 
of failure in the engineers’ conference, Industrially the position 
of the district is steady and active, and as makers are very fully 
sold forward this position is likely to be maintained, but large 
buyers are not as ready to place their orders as they were a week 
ago. This fact has materially weakened the tone, and although 
makers have not reduced their quotation from the rate at which it 
has now stood steady for three months, viz., 48s. 6d. to 50s. 6d, 
net f.o.b, for mixed Bessemer Nos., warrant iron is cheaper, and is 








in Sheffield are as follows :—West Coast hematites, 58s. to 60s.; 
East Coast hematites, 57s. 6d. to583.; Lincolnshire No, 3 foundry 
44s, to 44s, 6d.; forge ditto, 423. 6d. to 433.; Derbyshire No. 3 
foundry, 45s, to . 64.; forge ditto, 403s, to 41s, 6d.; bars 
£5 17s, 6d. to £6 ; sheets, £7 to £710. In the steel trade there 
is no change to report since last week. A very fair business is 
reported all round in crucible steel as well as in Siemens and 
Bessemer. In crucible steel the chief demand is for abroad. 

According to the Board of Trade the exports of hard- 
ware and cutlery for November amounted to £181,190, against 
£178,329 in November of last year. For the eleven months the 
values were £1,935,897, and £1,926,432 in 1897 and 1896 - 
tively. In steel unwrought the value for Noverber was £251,096, 
against £234,518 in November of 1896, 

In hardware and cutlery tbe increasing markets were Russia, 
Holland, Germany, Balgium, Spain, and Canaries, Chili, British 
East Indies, and Australasia, Decreases were shown by Sweden 
and Norway. France, United Sates, Foreign West Indies, Braz'l, 
Argentine Rapublic, Bzitish Pvesessions in South Africa, and 
British North America. 

In steel the increasiog markets were Sweden and Norway, Den- 
mark, Holland, United S:ates, and British East Indies. Decreas- 
ing markets were Rassia, Germany, France, and British North 
America, 

The brisknecs ages last week in engineers’ tools, both light 
and heavy, is fully maintained. The demand is chiefly on con- 





quoted at 47s, 11d. net cash eellers, 47s. 104d. buyers. Forty-one 
furnaces are in blast, as compared with thirty-six in the correspond- 
ing week of last year. Stocks of iron have been increased during 
the week by 457 tons, and now stand at 186 744 tons, or a decrease 
since the beginning of the year of 109,202 tons. Although only 
ten farnaces are in blast at the Barrow Steel Works, it is already 
known that the —— of pig iron during the year 1897 will be 
arecord one. In connection with this smelting plant it is worthy 
of notice that Nos. 11 and 12 furnaces have now se in continuous 
blast for over twelve years, and are still ig sso good iron under 
economic conditions, It appears that an inner skin of carbon has 
been formed, and that this is protecting the fire-brick inside the 
furnaces, Ocher furnaces at the same works have been relieved 
three t'mes or more during this interval. 

There is a good market for all the iron ore that is produced in 
the district. e mines are yielding a fuller output, and there is 
also a faller consumption, as additional furnaces are now at work. 
A large tonnage of Spanish ore is used in the district, and while 

native sorts are quoted at the old price of 10s. 6d. to 11s. 
per ton net at mines, Spanish qualities are at 15s. per ton net at 
West Coast ports, 

The steel trade is very well employed in every department, and 
it is evident from present appearances there will be no falling off 
in activity before the spring, when a better demand is expected. 
At present, however, new business is not brisk. This is especially 
the case as —_ heavy rails. Yet prices remain steady at 
£4 7s. 6d. to £4 10s, per ton net f.o.b, Light rails and colliery 
sections are quiet, and not much is being done in tram sections. 
Steel shipbuilding material is not in as fall demand as was the 
case a week ago, when hopes were entertained that a speedy 
settlement would bs arrived at in the engineering difficulty. Other 
branches of the steel trade are steady. 

There is a tone of quietness in the shipbuilding trade, as the 
work on hand cannot proceed satisfactorily at present, and no new 
orders are being booked. 

The coal @ is still eg | quiet, and although orders are fairly 
well maintained, the rush for trade that is being done is co brisk 
that prices keep at a low point. 

Shipping is fairly well employed. The exports during last week 
were 7100 tons of pig iron and 7430 tons of steel, as compared with 
5666 tons of pig iron and 12,036 tone of steel in the corresponding 
week of last year, showing an increase of 1434 tons of pig iron, and 
a decrease of 4606 tons of steel. The total for the year shows 
411,982 tons of pig iron and, 437,796 tons of steel, as!compared with 
305,221 tons pig iron and 463,575 tons of steel in the corre- 
sponding period of last year, being an increase of 106,761 tons 
of pig iron, and a decrease of 25,779 tons of steel. 

he attitude of the men out on strike or locked ont in this district 
has undergone a remarkable change during the week. There isa 
spirit of resentment against the masters, in the belief that a 
general attempt is being made to break up the union. Although 
the masters repudiate this statement, and say they are only 
anxious to arrange for the working of their shops in the fature 
untrammelled with restrictions which the engineers have insisted 
on for some time, and restrictions which make men the masters of 
the shops and not the masters themselves, the men are evidently 
firm in their determination to back up their representatives, and 
doubtless the result of the ballot in this district will be strongly in 
confirmation of the position taken up by the men’s representatives. 
It is a fact that those engineers who have been kept busily em- 
ployed throughout the whole of the dispute, and who have 
grumbled incessantly about the payment of heavy levies to sup- 
port those out of work, are now foremost in their determination to 
protect the unions from what they consider a blow aimed at their 
very existence, It would be untrue to state that the masters are 
not as anxious as the men for a truce, and for a return to work at 
the earliest possible moment ; but a very great principle is involved 
in this s le, and the masters feel that it would be better to 
prolong the dispute than to give in to the men, as under present 
arrangements it is impossible to work their shops profitably or 
advantageously, and the authority of the masters in their own 
shops, in directing their own business, is challenged. It is on this 
pone more than on the question of hours, that the difficulty will 

fought out to the bitter end by the employers. It had bsen 
a probable that the dispute would have been settled in time 
for the men to resume work before the Christmas holidays. Now 
it is locked upon as probable that the end of March will be reached 
before there is any possibility of an understanding being arrived 
at, as, if the men vote strongly in favour of their representatives, 
it is reasonable to expect that funds will be forthcoming to sup- 
port the men out of work, while, on the other hand, the masters 
are 1 gg to wait until the turn of events justifies the position 
they take, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE brisker tone in the coal trade, which came in with the 
change in the weather, has had but little effect as yet upon house 
fuel. Prices are rather better than they were at the corresponding 
period of last year, as the miners are somewkat more fully em- 
ployed and the output larger. Stocks of house coal have been 
accumulating at eeveral of the collieries, the demand having been 
considerably under what it was at the same time in 1896. Mer- 
chants, however, have no great stocks on hand, and with bright 
cold weather business would soon get brisk again. Best Silkstones 
are at 9s, to 103. per ton ; ordinary from 7s. 6d. per ton. Barnsley 
house from 8s, 6d. to 93. per ton; seconds from 7s. per ton. In 
steam coal, although the season is now at an end, values are still 
maintained, Barnsley hards making 7s. to 7s. 6d. per ton ; seconds 
from 6s, 3d. per ton. Gas coal continues in exceptionally good 
— and engine fuel is also steady. Good nuts fetch from 6s, 
to 7s. per ton ; screened slack from 4s. to 5s, per ton; pit slack 
from 23. to 3s, per ton, The coke trade continues to suffer from 
diminished activity in the smelting localities, ordinary qualities 
fetching 9s, to 93. 6d. per ton; washed coke, 11s, to lls. 6d. per 
ton, these quotations being from 3d. to 6d. lower. 

In the iron trade business appears to be getting weaker. Con- 
sumers are not disposed to buy beyond immediate requirements, 
the state of uncertainty caused by the engineering trades paralys- 
ing all transactions on forward account. ices for iron delivered 





tinental and foreign account, the home markets being somewhat 
depressed, All kinds of hammers are in abnormally large request, 
and several firms in that and other specialities are making arrange- 
ments to increase their output. There is also a business 
doing in files, sheep shears, garden and other kind of shears, the 
latter being in preparation for next season’s trade. Although the 
weather is not quite severe enough for skating purposes at home 
there is always a good business on foreign account, and the 
principal skate makers are delivering large supplies for several cf 
the foreign markets, Efforts are being made to open up trade 
with Russia, where the Sheffield skate makers have not made 
much footing of late years, except indirectly through several 
of the factors. The British Government at present are 
finding a large amount of work for our local file manu- 
facturers, and the War Dapartment are inviting tenders for 
some 200,000 files, rasps, and rubbers. Several American-made 
files are now being used in the Sheffield district, but they are 
by no means coming into general use. One or two manufacturers 
refer the American in special sizes and sorts, and buy them freely. 
ey are lighter than the English-made file, but where the file is 
not to be re-cut that does not greatly signify. Firms engaged in 
the construction of railway carriages and wagons have abund 
of work in hand if they could only get it started, but they are 
hampered by the continued trouble in the engineering field, which 
prevents them getting the specialities they require for their work. 
If this trouble were once out of the way, and the railway difficulty 
definitely over, there will be a very satisfactory trade done in the 
early months of the new year, although several firms state that 
they have lcst a a of businees, which they cannot now 
hope to get, as the bulk of it has been placed abroad. 

The City Council at their meeting on the 8th inst. confirmed the 
Tramway Committee’s recommendation to enter into an inclusive 
contract with the British Thomson-Houston Company, Limited, 
for the electrical equipment of the Nether Edge to Tinsley section 
of the Corporation tramways. This is the first section of the 
City tramways to be electrically equipped. It was at first pro- 
posed to divide the contract, awarding the line work and cars to 
the British Thomson-Houston Company, but, as mentioned above, 
the whole contract has now been p! with that firm. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

TuE business transacted in the iron and allied trades this week 
has been small, but the tone has not become depressed, for pro- 
ducers have every reason to believe that next year there will be 
great activity in all branches, and that directly the difficulty is 
removed in the engineering industry manufacturers will have a 
rush of orders such 2s has not been known fora long period. The 
situation jast now is complicated by what is regarded as the 
practical failure of the negotiations for the settlement of the 
dispute in the sper | industry, and it is the uncertainty that 
arises owing to this which causes a slackening of demand. In this 
district it is agree J thought that we shall not see the engineer- 
ing shops fully opened until the New Year. Certainly the em- 
ployers are firm in their attitude, and having held out so long, 
they are not prepared to have the dispute settled until they have 
secured the full control of their works, and have freed them- 
selves from the excessive interference of the officials of the men’s 
society, The establishments are not altogether idle, for con- 
siderable numbers of non-union men are employed, and other men 
and the apprentices are being trained to do the work which 
formerly the union men arrogated to themselves, At some works 
the places of the unionsts have almost all been filled up, so that 
when the dispute ends comparatively few of the old union hands 
will get back to their former jobs. This is a matter which must be 
taken into consideration, that masters having decided to keep on the 
men who have stuck to them during the difficulty, there must be 
a scramble among the unionists for the ange that are open 
when the dispute ends, and many will have to prolong their 
holiday. 

Solely on account of the prolongation of this difficulty with the 
engineers, more shipyards have to go on short time. *But for this 
everyone would be as brisk as at any time in the history of the 
trade, for ail builders are very well cff for orders ; come, in fact, of 
the chief firms having contracts which would keep their hands 
practically in full operation during the whole of next year. Ship- 
building orders have lately come in with something like a rush ; 
they have been kept back by the stoppages at the engineering 
works, but now that it is becoming apparent that it cannot last 
much longer, and that there is a ecarcity of steamers, which has 
led to advancing freights, the time has arrived when it is politic 
to give out orders. An additional reason is to be found in the fact 
that builders are putting up their prices, and considerably more 
is asked than was the case three months ago, Vessels that were 
built speculatively have been readily dii of at good prices, 
There is quite a large business doing in new or second-hand 
steamers, and there is not a yard that would not be in the fullest 
operation if it were not for the difficulty in the engineering 
industry. Among the recent new orders obtained in this district 
Messrs. Wigham Richardson and Co, and Messrs. W. Dobson and 
Co, will each build a steamer of 5000 tons susytng eopeciy for the 
Russian Steam Navigation Company; Messrs. J. Readhead and 
Sons have secured the contract for a steamer of 5150 tons dead- 
weight ; Palmer’s cp ower and Iron Company one for a 
steamer of 8300 tons deadweight for Messrs. Furness, Withy, and 
Co., Hartlepool ; Messrs. 8. P. Austin and Sons, Sunderland, will 
build a well-deck steamer of 1270 tons for Messrs. J. and C, 
Harrison, Newcastle; Messrs, Priestman and Co., Sunderland, a 
steel steamer of 3089 tons gross for a London firm ; the Sunderland 
Shipbuilding —- a 5000-ton steamer for the Australian trade ; 
and Messrs. Ric! son, Dack, and Co,, Thornaby-on-Tees, 
2300-ton steamer for British owners. 

The continued stop’ of the eering works has compelled 
Messrs. R, Craggs and Sons, shipbuilders, Middlesbrough, to put 
their men on short time. The men had their choice of a total 
stoppage for a time, or short time for a longer period, and almost 
unanimously they chose the latter, though it is said it would have 
entailed a smaller loss on the firm to have closed altogether. The 
men at Messrs. Furness, Withy, and Co.’s shipyard at West 





Hartlepool have a similar proposal before them. The firm oo 
them a week to consider the matter, but the men were unable to 
come to a decision, and for a prolongation of the time, as 
they desired to communicate with their executive council. They 
are accordingly allowed till next week, and if they do not then 
agree to short time it is understood that the yard will be closed. 
Some 2400 hands are concerned. Messrs, William Gray and Co. 
at West Hartlepool, will also put their men on short time if the 
engineers’ dispute is not ily settled. At Sir W. G, Arm- 
strong, Whitworth, and Co.’s Elswick Works the men are to be 
on short time, and will work thirty-six instead of fifty-three 

ours per week, Messrs. Richardeon, Dack, and Co,, Thornaby- 
on-Tees, whose yard has been closed for some weeks, have set a few 
men on three-quarter time on Wednesday this week, as there are 
now certain operations that can be gone on with, but a general 
resumption depends on the termination of the engineers’ strike. 
The apprentices were restarted a fortnight ago, 

Very little pig iron is now being bought, because consumers have 
no need to purchase for pt delivery, and they are not prepared 
to buy for next year while the prospects are rendered so uncertain 
by the attitude of the contending parties in the engineering 
industry. Shipments cf pig iron are rather poor, but that is due 
more to lack of vessels than to Jack cf orders for the iron ; indeed, 
owing to the scarcity of steamers, iron that should have been sent 
away last month is still in the yards of the makers, The recent 
gales have detained and damaged many steamers, and freights 
are advancing. Special efforts are being made to get iron away to 
the Continent because very shortly the waterways will be closed 
by the frost. This month’s exports to the Continent are above a 
December average. They are small, however, to Scotland. The 
total shipments of pig iron from the Cleveland district this month 
to 8th reached 22,315 tons, as compared with 36,023 tons last 
month, ard 21,803 in corresponding month last year. Stocks of 
Cleveland pig iron in makers’ hands are very small, indeed it is 
believed that the stocks of Nos. 3 and 4 are practically almost 
exhausted. When the month opened it was stated on good 
authority that the total stock in makers’ hands of No. 3 in the 
Cleveland district did not reach 2000 tons. In Connal’s stores on 
the 8th inst. 75,398 tons of Cleveland pig iron were held, 167 tons 
decrease this month ; and of hematite the quantity was 51,077 tons, 
decrease 505 tons. 

The price of No, 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery has this week been about 403. éae per ton; both makers 
and merchants have been asking this, and it has been generally 
paid. Consumers have endeavoured to buy at 40s. 3d., but found 
sellers unprepared to do business at that. For next quarter's 
delivery some makers ask 40s, 9d., but the leading producers hold 
out for 41s, The price of Cleveland warrants has this week been 
lower than anything reported since the first week in August. 
No, 4 Cleveland foundry iron often realises as much as No, ‘3, 
but some holders accept 40s. 3d., while grey forge is firm at 
393. 6d. For mixed numbers of East Coast hematite pig iron, 
493. 64. per ton is the , and Rubio ore is somewhat 
easier, 153, delived on Tees or Tyne being asked, on account of the 
rate of freight being lower. Consumers, however, are not prepared 
to pay even this price, and it is questionable whether any was 
bought at the 15s. 6d. lately quoted. At the blast furnaces fair 
stocks of hematite iron ore are said to be held, and the makers 
have drawn upon them rather than pay the high prices asked by 
merchants, The imports have been small late, and further 
than this, the quality of the ore being sent leaves much to be 


Mr. J. W. Miller, of Pittsburgh, U.S.A., is visiting this district 
with a view of introducing a pig iron casting machine, of which he 
is one of the inventors, and which has been successfully adopted 
in America, The molten iron instead of being run from the 
furnace into the sand moulds on the pig beds, and left there to 
cool slowly, is run into iron moulds, and quickly cooled by water. 
Such an arrangement is absolutely necessary with the immense 
makes of the American farnaces, or the produce of one casting 
could not be got away before the next was due, and the area of 
the pig beds would be very large. The advantage of the apparatus 
in this country is not so apparent. There is no sand, however, 
adhering to the pig iron as under ordinary circumstances, so that 
when delivering no allowance has to be made for sandsge. The 
apparatus is to be tried at the Millom Ironworks. 

e Cleveland ironmasters have at last agreed on a new 
departure in regard to the hours worked at their furnaces. The 
men have for several years been agitating for the day’s work at the 
furnaces being divided into three shifts of eight hours each instead 
of two of twelve hours, and recently the employers have taken the 
matter up seriously, with the result that on Tuesday they 
with the representatives of the men that the new system should 
come into operation on the 18th or 19th inst.—at the end of next 
week—and new rules for each works have been devised as to start- 
ing and leaving, as well as meal hours. The first shift will start at 
6 a.m., the second at 2.a.m., and the third at 10 p.m., and each 
shift will have two intervals of fifteen minutes each for meals. It 
has also been arranged to re-establish the wages sliding scale 
which for many years was in force, but has been in abeyance since 
June last. The scale will continue for three years—till Decemter 
31st, 1900. The new arrangement of hours will add to the cost of 
production, but it was acknowledged that the old m of 
twelve hours a with twenty-four hours on alternate Sundays, 
ought to be abandoned. 

The finished iron and steel manufacturers are well supplied with 
orders, and would have no difficulty in keeping their mills fully 
going if the specifications came in promptly. Some of the mills 
are in consequence laid off a shift or two at times. The Stockton 
Malleable Iron and Steel Works have been re-started, after beirg 
stopped for about three weeks on account of the breakage of the 
shaft of the main — The plate makers’ combination main- 
tain the price of steel ship plates at £5 10s., less 24 per cent. f.0.t., 
and they expect to get it, as the shipbuilders are so well supplied 
with orders. Steel —— are firm at £5 5s., and iron ship 
angles at £5 23. 6d., both less 24 per cent. f.o.t. Bar manu- 
facturers keep their price for common iron bars at £5 5s., less 
24 os cent. Heavy eteel rails are steady at £4 103. net at 
works, 

The Works Committee recommend the River Wear Commis- 
sioners to construct a new graving dock at Sunderland to accom- 
modate the largest type of vessel. 

A movement is on foot by those dissatisfied with the accommoda- 
tion and arrangements at the present Exchange at Newcastle-on- 
Tyne to start a new Exchange, and the guarantors have concluded 
the purchase of the Three Indian Kings court as the site for the new 
building. They will shortly issue a prospectus of a company 
formed for erecting and running the Exchange. 

The coal trade is becoming generally more active, and con- 
sumers are pressing strongly for deliveries, so as to have a stock 
for the holidays. Even in steam coal there is an improvement, 
and the prices of best range from 8s, to 8s. 3d. f.o.b, llieries are 
nearly all well employed. Best Durham gas coal is at 83. to 83, 6d. 
per ton, but more has been paid for prompt delivery. Mr. R. H. 
Oughton, romp | of Pease’s West and St. Helens Collieries, has 
been appointed chief engineer of South Hetton Collieries. 

At the annual mee of the shareholders of Messrs. Dorman, 
Long, and Co,, Limited, held at Middlesbrough on Wednesday, 
the chairman—Mr, J. Dorman—said the profit had been 
£52,756, or £18,000 more than in the previous year, and he 
remarked upon the severe competition of American and German 
manufactarers, Thedirectors did not expect that this competition 
would oe — a future, but gs ae t te 
geographical position of the company’s wor! @ condition o: 
the manufacturing plant would enable it to hold its own against 
all competitors, A’ mt it has more work in hand and in 

rospect than at any time for some years, and the works are in a 
better state to fulfil these orders than at any previous time in their 
history. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue feeling in the iron trade appears to be getting quieter as the 
end of the year approaches, It has frequently been the case at this 
season that a spurt of buying has set in so as to secure early 
spring delivery of s, but on the present occasion great in- 
difference is being displayed by buyers in almost all departments. 
The general impression appears to be that supplies of both crude 
and manufactared iron and steel will be readily available at 
moderate prices whenever they are required. There is hardly any 
disposition to speculate as to the future, and this does not, of course, 
occasion much surprise, the prolongation of the engineers’ dispute, 
and the uncertainty as to its termination, being held to be a 
sufficient explanation of the apathy that prevails. 

The Glasgow pig iron market has been exceptionally quiet, even 
for these dull times. Szotch warrants have sold in small quantity 
at 45s. and 443, 11d. cash, and 453. 24d. to 453. 14d. one month. 
The demand for ordinary Cleveland iron continues poor, and prices 
are weaker, warrants selling this week at 40s. 3d. to 40s. 34d. 
cash and 40s, 7d. to 403. 5$4. one month. In Cumberland hema- 
tite there is comparatively little doing, and the transactions that 
have taken place have been at 47a, 10}4. to 47s. 94d. cash, and 
483, 1d. one month. For Middlesbrough hematite warrants there 
is no demand, The business in Scotch hematite pigs is quieter 
than usual, the market hesitating at the t. Merchant 
bo for this class of iron 523, p2r ton delivered at the steel 
wor’ 

Thera has in recent weeks been a very marked falling off in 
the imports of English pig iron into Scotland. Of course, it has 
been usual at this time of the year for the arrivals to diminish. 
It has been the custom for the principal merchants to bring 
forward increased supplies in autumn, and to have good stocks in 
store at Glasgow, against the occurrence of frost, by which the 
canal navigation is closed, and the quantities taken in later 
are diminished. But the comparison with this time last year 
shows a very substantial decrease. Tho arrivals at Grangemouth 
from the Middlesbrough district in the past week were 5000 tons ; 
but this showed a decrease of 8064 tons compared with the quan- 
tity brought forward in the corresponding week. The decreases 
of the last few weeks have not only wiped out the former increase, 
but leave a total decrease of 14,700 tons in these imports at this 
date, compared with the total quantity to hand in the same period 
of last year. 

At the Clyde Ironworks four furnaces have been put in blast, 
that were put out a few weeks ago for repairs, one of these being 
placed on ordinary and the others on hematite iron. There are now 
thirty-eight furnaces making hematite, thirty-seven ordinary, and 
six basic iron, the total of eighty-one thus in operation in Scotland 
comparing with seventy-six at this time last year. 

The current prices of Scotch makers’ pig iron are as follows :— 
Govan and Monkland, Nos. 1, f.o.b. at Glasgow, 463.; Nos. 3, 
45s.: 44d.; Wishaw and Carnbroe, Nos. 1, 46s, 3d.; Nos. 3, 
45s, 74d.; Eglinton, at Ardrossan or Troon, No. 1, 47s. 6d.; No. 3, 
46s.; Dalmellington, at Ayr, No. 1, 47s. 6d.; No. 3, 46s.; 
sherrie, Summerlee, and Calder, at Glasgow, Nos. 1, 51s.; Nos. 
3, 47s. 6d.; Coltness, at Glasgow, No. 1, 52s.; No. 3, 48s.; Glen- 
garnock, at Ardrossan, No. 1, 503. 6d.; No. 3, 45s. 6d.; Shotts, at 
Leith, No, 1, 52s, 6d.; No. 3, 503; Carron, at Grangemouth, 
No, 1, 51s. 6d.; No. 3, 48s, The average price of Scotch pig iron 
warrants during November was 453. 544. per ton, compared with 
45s, 44. in Oztober, and 44:3, 67d. in September. Tae highest 
price of the eleven months was 483. 444. in January, and the 
lowest 443, 174. in July. 

Scotch pig iron shipments are lighter than usual. They 
amoanted in the past week to only 2685 tons, compared with 2947 
in the same week of last year. To Garmany 220 tons were 
despatzhed, South America 155, France 100, Holland 123, Canada 
15, India 85, Australia 80, France 100, other countries 155, the 
coastwis> shipments being 1750, against 923 tons in the same 
week of 1896. 

In the finished iron de 





ent orders are said to be less 
plentiful, the proof of this being found in the circumstance that 
makers give extra quick delivery. Steel does not command such 
firm prices, and the inquiries are less encouraging than they were a 
short time ago. The tube makers complain of a slackening in 
their orders. In the engineering and manufacturing branches 
generally business appears to be more difficult to carry through. 

Two or three fresh shipbuilding orders are reported, but all 
parties appear to have made up their minds that there can be no 
great accession of work until after the holidays. 

The coal trade has been somewhat easier. Large outputs are 
everywhere obtained by the colliers, who are endeavouring to earn 
as much money as possible before the stoppage a week or two 
hence. The result is that supplies are very ready. At the same 
time the exports are small, there being a total ve this week 
of 17,000 tons in the total shipments from the Scottish ports. Coal 
prices are nominally unchanged, but in reality scarcely so firm. 








WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 

AFTER a certain degree of inactivity in steam coal, business has 
shown a distinct improvement, and exports have been considerable. 
Last week Cardiff despatched close upon 330,000 tons, though, as 
usual of late, tonnage was backward, and the gales have been the 
cause of a deal of interference at all ports. Swansea des- 
patched only 30,900 tons last week, Newport 54,956 tons foreign 
and 17,164 tons coastwise. These figures, in the two latter cases 
particularly, would have been improved had tonnage come in more 
freely. It is thought, on Change, Cardiff, that a buoyant tone 
will now prevail in the coal trade to the margin of the holidays. 
This may tend to allay a certain amount of friction prevailing, 
showa particalarly in the strike at Abernant, as well as in the 
aggressive action of mining leaders against conciliatory measures 
and ‘‘ Mabon’s” peace policy, 

It must be noted that improved exports, though clearing off a 
good deal of delayed output, which has been ——~, at sidings 
and docks, do not altogether improve the situation. The colliers 
in most of the valleys complain bitterly of bad times, In the 
Rhondda, at several collieries, a turn or two a week is a common 
event, In the Taff Valley, at one of the most important collieries, 
work this week will be restricted to two turns, As a result, 
amongst all but the careful a good deal of distress prevails, and a 
movement in aid of the Rhondda Valley in particular is being 
tarted. Against this item of bad news I am glad to place a 
A large Admiralty order has just been placed for Welsh 
steam coal. It amounts to 100,000 tons, and is allotted as follows: 
—Powell Daffryn 30,000, Albion 5000, Dowlais 10,000, Cambrian 
5000, Ynyshir 5000, Crawshay Bros. 7500, National 15,000, Fern- 
dale 5000, and the remaining 18,000 to the Ocean Collieries, The 
figures are stated to be from 10s. to 10s, 3d. 

Ireland, which I have noticed of late as getting large supplies of 
anthracite, is also importing freely of Monmouthshire oe One 
day last week Newport despatched the following :—420 tons 
to Waterford, 900 tons to Dublin, 1190 tons to Belfast, in two 
steamers ; 94 tons to Cloghnakilty, and 450 tons to Queenstown. 

Amongst the large cargoes of Cardiff last week there was one 
fine one of 5000 tons to Bombay, 4100 to Colombo, and 3000 tons 
to Civitta Vecchia. 

A rather mournfal tone characterised the gathering mid-week at 
the Exchange, Swansea, The pig iron market was reported to 
have been doll and irregular during the greater part of the past 
week, and to have left off slightly between late figures. The con- 


trade, and it was looked upon as certain that important orders for 
engineering work would have to be placed ab . I quite endorse 
his concluding opinion, that the e of the strike may be of long 
continuance, as trade once lost, and sent elsewhere, be difficult 
to regain. 

Apart from the injary caused by the strike—and that it has had 
a baleful influence upon what would otherwise have been a 

rosperous year in iron and steel in Wales no one can doubt— 
note some hopeful fsatures. One is the very large import of 
iron ore which has taken place of late to Cardiff, Newport, and 
Swansea. Most of the large steel companies figure well, and 
amongst the leading the Ebbw Vale Company, which on one da 
this week received 7715 tons from Bilbao and Castro, Another 
the fact that light rails are coming more strongly into evidence, 
in addition to a tolerably large placing of ordinary heavy sections, 
and of tin bar, &c. 

Pig iron has been coming in to Swansea and other quarters 
freely from Millom and Barrow. Swansea imported 3444 tons last 
week. 

Good accounts reach me of the beaeryge. be the great furnace, 
No. 11, at Dowlais, At a recent time, when only half pressure 
was used, the ry was quite as great as from any of the other 
farnaces when in full blast. 

In the Swansea Valley the various steel-smelting establishments 
have been busy the last six days, output being quite up to 


average. 
inte tin-plate works things appear to be settling down. In the 
Landore district there is a good deal of distress, but in other 
places, with few exceptions, the — are getti 
settled. In most of the works the pol oublers, shearers, ani 





far have ded the 15 per cent. reduction. At the 
Daffryn and Baaufort, Midland and Morristown, work is going on 
regularly, In finishing departments there is an improvement, and 


this is noticeable at the Foxhole, Daffryn, and Upper Forest. At 
Lianelly all is now going on in ‘full swing,” as the workmen are 
glad to state. In addition to the restart of the leading tin-plate 
works and the hopeful promise of the new steel works, there is a 
vigorous future, it is thought, in the enamelling trade. This trade 
has been regarded as secured by the Germans, but it is believed 
that, as the raw material is produced in the town, Llanelly should 
get a substantial slice of the business, Local foundries are well 
occupied. 

The tin-plate mills in Briton Ferry are busy. This is shown by 
the fact that at the Vernon a couple of mills, which have been idle 
for nearly six months, were restarted on Monday. Six mills are 
now in full operation there, six also at the Villiers, and at the 
Baglan Bay, Eastwood, and elsewhere. The Briton Ferry Steel 
Works and the Albion are doing a business, 

On ’Change, Swansea, this week the — aotations ruled : 
—Glasgow pig, 44s. ll4d. to 443, 1ld.; Middlesbrough No, 3, 
40s, 34d.; prompt hematite, 493. 31.; Welsh bars, £5 to £5 12s. 6d.; 
sheet iron, £6 53. 6d. to £6 7s. 6d.; steel rails, heavy section, 
£4 7s, 6d. to £4 10s,; light, £5 7s, 6d. to £5 10s, 6d.; sleepers, 
angles, channels, &c., according to specification. Steel sheets, 
£6 5s, to £6 7s. 6d. Bessemer steel tin-plate bars, £4 2s,; 
Siemens, £4 23. 6d. Tin-plates: Bessemer steel cokes, 93. 9d. to 
93. 10}d.; Siemens, 93. 104d. to 10s.; ternes, 20 by 20, 17s, 6d. and 
18s. to 183, 3d., and 21s, 34. Best charcoal, 10s. 94. to 123, 9d, 
Block tin, £62 133. 9d. to £63 6s, 3d. 

There was but a poor shipment of tin-plates from Swansea last 
week, and only a moderate consignment from works, One of the 
leading points of comment is the foreign competition setting in 
and how to meet it. Rogret is expresséd that now that the labour 
market is settling down, prospects are so bat doubtful ; yet a 
section of lookers on moralise somewhat forcibly upon the matter, 
— —— ie good deai of the cause to the friction ae —_ 
platersin the beginning prompting foreign enterprise and opposition, 
= I am ate ge | that there + pers oe of truth in the 

rge. 

There has been considerable feeling shown at Cardiff this week 
by the action of the Cardiff Railway authorities fencing the Bute 
Dock pier. This has aroused the anger of the Corporation, and 
officials with the aid of labourers forcibly demolished the iron 
fencing and threw the road open tothe public. This is expected 
to lead to litigation. 

Latest news concerning oe coal trade is to ny — _ there 
is a good average inquiry, both for prompt and future shipment, 
Last prices are :—Best steam, 10s. 6d. to 10s, 94.; seconds, 9a, 9d. 
to 10s.; ordinary, 93. 3d. to 9s, 94.; best Monmouthshire, 93, 3d.; 
seconds, 83, 9d. to 9s. 14d.; special small, 5s, 6d.; best ordinary, 
53, 3d.; seconds, 4s, 9d.; small, 4s. to 4s. 3d. Best house coal, 11s., 
demand ——at ; ceconds, 93. 9d. tol0s, 3d.; No, 3 Rhondda, 
10s. 6d. to 10s. 9d.; brush 9s. to 93. 3d.; small, 7s. 6d. to 8s.; 
No. 2 Rhondda, 8s. 3d. to 83. 6d.; through, 63. 9d. to 7s.; small, 
4s, 6d. to 4s, 9d. Swansea prices: Anthracite, lls, to Ils. 61.; 
seconds, 10s, to 10s, 6d.; ordinary large, 9s. to 9s. 6d.; small culm, 
4s, 3d, to 4s, 6d.; steam, 9s. 64. to 103, 6d.; seconds, 8s, 6d. to 9, 3d. 
House : No, 3 Rhondda, 10s. 6d. to 11s.; th coals, 8s, 6d. to 
93, 6d.; small, 7s. 9d. to 8s.; No. 2 Rhondda, 8s, 9d. to 9s.; 
through, 7s. 3d. to 7s. 9d.; small, 5s, to 5s. 3d. 

Col. C. H. Luard, R.E., conducted a private inquiry this week 
at Barry, on behalf of the Local Government Board, with respect 
to applications for borrowing powers for new waterworks, con- 
struction of roads, &c. 

At Cardiff, patent fuel manufacturers are fairly well off in 
forward orders, a shipment weak, prices from 93. 9d. Coke 
is in free demand, prices firm. Pitwood firm, 163. 9d. and rising. 
For foreign ore the demand has been strong, but prices remain : 
Rubio, 14s, 3d, to 14s, 6d.; Tafna, 13s, 6d. to 13s, 9d. 

A good deal of damage is reported at the ports from recent 
gales, and an unsettled condition remains in the Channel. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE majority of the iron producers in this mpg Pinger their 
concerns to be regularly engaged, and there is a fairly stiff tone 
noticeable in prices. An improvement upon former weeks is 
generally perceptible in the various departments of the Silesian 
iron and steel trade. Pig iron, as well as manuf: in, show 
considerable firmness as regards quotations, owing to a regular 
demand that has been experienced ; scrap iron is likewise reported 
to have improved in quotations. Buyers have, in many 

been showing less reserve recently, and have been cam gree. 
rather more freely, and there is altogether a more confident tone 
prevailing in the different branches. In merchant iron numerous 
inquiries have been coming in for the first quarter of next year. 
The hoop mills also report an increasing employment. 

The Silesian coal trade is extraordinarily ted, the demand 
from Russia, as well as from Austria-Hungary, being very strong. 
The following figures show Silesian output in pit coal for the first 
three quarters of this year, as compared to the five preceding 
years :— 


1st Quarter. 2nd Quarter. 8rd 
1898 ’ 4,867,606 .. .. 8,904,868 .. .. 4,848,827 
1894 aes 4,221,623 eo» 8,908,902 .. .. 4,417,489 
1895 a 4,510,176 «- 4,051,883 .. 4,589,564 
10906 4. 4,897,704 .. .. 4,478,004 .. .. 5,051,778 
1897 .. .. .. 5,099,188 .. 2, 4,580,870 .. .. 5,848,774 


What has been told of the Sil iron market may also go for 
the Rhenish-Westphalian iron industry. There is nothing of 
ial interest to be reported of the different departments, em- 
a, in the raw and in the finished iron branches ha’ 

nm, on the whole, satisfactory. Here and there an improve 


ving | Siemens steel tin-plate bars, 


The following are the present list quotations, per ton at works:— 
German foundry pig No. 1, M. 66 to 67 ; No. 3, M. 59 to 60 ; good 
forge quality, M. 58 to 59 ; basic, M. 59 to 61 ; German Bessemer, 
M. 60 to 63 ; Spiegeleisen, M. 65 to 67°50 per ton at works, Good 
merchant bars stand on M. 135 to 153; angles, M. 182 to 135 . 
oe M. 118 to 125; sheets, M. 145 to 165; the same in basic, 

. 135 to 150 ; boiler plates, M. 175 to 185; the same in basic, 
M. 140 to 160; Siemens-Martin plates, M. 142 to 158; Bessemer 
= M. 116 to 120; light section rails, M. 110 to 115 per ton at 
works, 

At a meeting of the South German Rolling Mills it was stated 
that all the mills were in satisfactory employment; present 
quotations will be maintained for deliveries during the winter, 

In the regen VAR ge gg coal district a vigorous demand is 
coming in for coal and coke. During the first two weeks in November 
of present year the collieries and cokeries of the Ruhr district 
delivered 166,514 — of 10 tons each, against 167,170 wagons 
during the corresponding period in the — year. Alterations 
in prices have not been reported upon the week. 

ecording to the Rhewnisch- Westphilische Zeitung, the wagons 
supplied in the Ruhr coal district have, for the first time, reached 
the number of 15,000 on the 29th of November. Oa that day 
15,129 wagons coal and coke was delivered, which is equal to 
151,290 t. or 3,025,800 cwt. 

The condition of the Austro-H iron trade remains weak, 
as before, a hand-to-mouth sort of business being done in all 
branches, Plates show a fairly stiff tone, while sheets romain 
exceedingly depressed in — of over-production. Last 
week a meeting of the Austrian Wire and Wire Nail Convention 
was held, and all the members that a regulation of output 
and prices was necessary, ether this regulation will take 

lace remains to be seen. Austro-Hungarian import and export 
in iron ore, metals, machines, and coal during the first ten months 
of present year were as under :— 


Im Export. 
1896. 1897. 1896. 1897, 
5 Q. Q. Q. 
Ironore.. .. .. 996,685 .. 1,005,412 .. 2,144,948 .. 2,084,417 
OS See 4,254 3,813 .. 7,046 20,448 
OBO 2. a 1 814 38‘... — 
—o aa.” ee 78,791 .. 61,860 .. 72,194 .. 119,173 
Manganese ore .. 28,904 .. 77,708 .. 4,949 4,581 
Cobalt and nickle 
ih das a. ae 6,204 .. 548 952 1,062 
Chrome ore .. .. 18,910 .. 8,237 . 1,267 1,222 
MED 12 ce ce 452,728 889,196 8.807 2,448 
Other ores .. .. 8, oe 35,620 10,668 12,807 
Pig and scrap iron 1,210,472 .. 1,808,931 95,266 89,155 
Ingots, bars, rails 281,741 102,689 90,945 134,892 
Pintes .. oc 72,759 89,504 9,549 22,546 
Wire 20,628 20,051 5,085 .. 6,252 
Hardware .. 191,172 249,305 144818 .. 172,728 
Metals and metal 
articles .. .. 411,156 .. 404,656 .. 96 646. 95,068 
Machines and ap- 
paratuses .. .. 842,500 .. $21,624 .. 62,625 .. $4,081 
Brown coal .. .. 167,196 .. 161,728 .. 62,943,551 .. 66,344,739 
Pit coal .. «- 41,613,072 .. 41,191,835 .. 5,410,219 .. 5,854,469 
Coke 4,079,752 4,856,805 955,102 .. 1,168,575 


A firm tone characterises the French iron and steel oa 
demand and inquiry being satisfactory, though not particularly 


strong. 

The situation of the Belgian iron business has not altered since 
the last letters ; there is, generally, but a moderate trade done in 
the different departments. Exports continue rather low ; in sheets 
a slight improvement as regards foreign demand has been noticed, 
especially to Holland a fair trade is done, but the prices that 
makers have to take are, in most instances, unfavourable. Present 
inland quotation for steel plates is 170 f. p.t., while billets in steel 
cost about 100f. p.t. 

The business in Belgian coal continues very active, output of 
engine as well as house coal meeting with ready consumption. 
Total production in coke for the first two quarters of 1898 has 
been sold at 19f. p.t. 

The output of pig iron in Germany, includiog Luxemburg, is 
statistically stated to have been for October, 1897, 611,779 t.; of 
which 134,158 t. were o— of and spiegeleisen, 51,837 t. 
Bessemer, 317,233 t. basic, and 108,551 t. foundry pig. Production in 
September of present year was 581,674 t., while in October last 
year 554,402 t. were produced. From January Ist to October 31st 
of present year 5,674,437 t. were produced, against 5 263,596 t. for 
the corresponding period in the previous year. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 25th. 


ENorMOUS cereal, co'ton, and pstroleum exports. This condition 
will continue, The railroads are Mee by this extraordinary 
demand, and are earning dividends. Gould’s system, em- 
-. 15,000 men, raised employés 5 to 20 per cent. last week, 
a Bon systems will cautiously follow. @ condition among 
the railroads is better than for years, due, however, in the main, 
to a phenomenal exportdemand, This may be the influence which 
of late has been "a orders in for steel rails, cars, locomotives, 
bridge material, &c. There is a moderate expansion in demand 
during the past few days for railway equipment material. Much 
depends on the volume of it. The roads all over the country are 
in need of equipment. All roads need rails, either for track 
te or extensions. Within a week business gating 
almost fifty thousand tons has been done, and to-day’s information 
is that three trunk lines are about closing for large supplies of 
rails to see them through 1898. The impression is gaining ground 
that we are close toa heavy demand for all furnace and mill pro- 
ducts. England ‘owes us a little account of some £60,000,000 
when it is all counted up, and although most of it is now earning 
interest, it will ere long be back among us to infuse energy into 
many channels of reproduction. The iron trade is bracing for a 
bigdemand, Car builders expect to have contracts for ten thousand 
more carsby January Ist. Locomotive builders} have more negotia- 
tions in for engines than for four years, No radical 
action will take place in currency page but the “ green- 
backs” will be cancelled so that they will no ager ey hide and 
seek” with the Treasury gold ces. This will keep party 
pledges in a sort of way, and assare gold standard men that one 
more step has been taken in their direction. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal in good demand, long stems and prices very firm. 

House coal is —_ Sailing tonnage being rather scarce, prices 

remain firm, -plate unchanged. Steel and iron works are well 


employed, 

: Best steam, 9s. to 9s. 3d.; seconds, 8s. 9d.; house coal, 
best 1ls.; dock screenings, 6s.; agg small, 5s. to 5s, 3d.; 
smiths’ coal, 63. 6d. Patent fuel, 10s. Pig iron: Scotch warrants, 
45s. 4d.; hematite warrants 47s, 10d., f.o.b, Cumberland ; Middles- 
brough, No. 3, 40s, y _ mpt; Middlesbrough hematite, 49s, 3d. 
Iron ore: Rubio, 14s, 3d. to 14s. 6d,; Tafna, 13s, 3d. to 13s, 9d. 
Steel: Rails, heavy sections, £4 7s. 6d. to £4 103.; light ditto, 
£5 7s. 6d. to £5 10s. f.0.b.; Bessemer steel tin-plate bars, £4 23.; 
£4 2s, 6d.; all delivered in the dis- 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, 
coke finish, Pitwood: 16s, 9d. to 17s, London Exchange 

z , £48 10s.; Straits tin, £62 12s. 6d. Freights; 


THE 








dition of things was regarded as in a great measure due to the | ment is rted, while some special trades, on the other - 
engineers’ strike, and the strong possibility of its being prolonged | report a falling off in demand against weeks. Quotations 
for a further period. The e, it was remarked by a | ng have not, since former letters, met any advance worth speak- 
member, was showing its effects upon the finished iron and steel | ing of, 





more plentiful, and the difficulty of arranging 


stems on account of coming holidays. 
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MILO MANGANESE MINES. 
Tue output of the several mines of Milo was 
somewhat higher in 1896 than in the preceding 
ear. 
The amount of manganese ore exported was 
15,273 tons, valued at 458,190 dr., ship for 
Antwerp and Great Britain ; sulphur, valued at 
184,270 dr., was disposed of throughout Greece ; 
millstones, amounting to 9395 tons, valued at 
23,486 dr., were sent to Turkey; and gypsum, 
a at 11,575 dr., was sent to several Greek 


Pore demand for manganese has of late con- 
siderably increased in view of its effect in improv- 
ing steel, oaune, and other metals. Manganese 
exploitation of Cape Vani, on the washiee pe point 
of the island, was mentioned in a former report * 
as being carried on by the French company, 
Serpieri et Cie., but another such undertaking 
has been started at Fourkovani Point under 
British auspices, a syndicate having been formed 
in London for the purpose, and called ‘‘The 
Black Point ney Limited.” Prospecting 
works were in Sep tember last for ascer- 
taining the position ond direction of the beds, 
which have been proved to exist in — sy" 
in a hill abruptly ascending from the shore to 
height of 400ft. 

he constitution of the soil is of a te 
formation—subapennine—on a tracbytic ground. 
Over fifteen tunnels have been opened around 
and at different heights of the hills t to an extent 
varying from 100ft. to 400ft. each, and of 6ft. 
in height, and 4ft. in width, and also some shafte, 
all showing the development of the beds, which 
are in many to 6ft. in depth. The 
ore is fetereiaed with different sorts of clay, 
from which it is cleaned with facility. This has 
hitherto been done by sieving, after crushing—a 
work carried out by boys, | but improved methods, 
and the rep of 1 labour by machi- 
nery, are now in contemplation. 

A sample taken in a natural state proved to 
contain y —_ of metallic manganese, The 
same, after ees sieved, and thoroughly 
cleaned, gave 38 r cent. of metallic manganese. 
And again, after washed by the beating of 
the waves on the shore, proved to contain 45 per 
cent, metallic manganese, 

These facts, with the results of the prospecting 

—- of the tunnels and shafts, have shown 

e oe f setting up washing machinery for 
the ore, which the syndicate meats to send out. 
Also some tramways are to be laid for the trans- 
port of the ore and rubbish to the sea. The 
works will be done oy 1? ing the rubbish, and 
afterwards the ore beds, The works up to the 
present time have only been of a prospecting 
nature, and the transport of the rubbish has 
been done by means of wheelbarrows, but in 
spite of this the Pn agp has 1000 tons of man- 
ganese already sifted, and many thousand tons 
ready for quarrying. 

Ten months of exploitation have shown that by 
means of improved machinery, and the applica- 
tion of scientific methods, great hopes may be 
entertained that the enterprise will prove success- 
ful.—-Consular Report, 











Coa. AND SuGar,—Speaking on the economical 
generation of steam, before the National Associa- 
tion of Colliery Managers, recently, Mr. W. Price 
Abell said that some of the best coal markets had 
been retained b: reducing the cost of production, 
and instanced the old magnificent oan market of 
the West Indices. This would have been lost 
before now had not every device suggested by 
eduett science been used to reduce the cost ot 

duction in g l, and fuel in icular. In 
spite of this the German and other continental 
countries, through unjust bounties or bribes, were 
ruining, and unless checked by countervailing 
duties or other means would eventually destroy 
what remained of our West Indian poof market, 
According to recent estimates, this country would 
this year pay to the Continent £50,000,000 for 

,000,000 tons of sugar. This loss’ to "English 
trade would have happened sooner had not the 
West Indian proprietors availed themselves of 
every economy t would reduce the cost of 
production—hence economies in the use of fuel 
oftener than not created an increased demand, 
just as the penny postage stamp increased Post- 
office revenue, 





YORKSHIRE COLLEGE ENGINEERING COLLEGE.— 
An interesting and instructive paper on ‘‘ The 
Engineering Features of the Sinki ing and Equip- 
ment of a Modern Colliery,” was read before the 
members of the Yorkshire College Engineering 
Society on November 29th by Mr. H. Perkin, 
Mr. J. H. Wicksteed presided. Mar, Perkin charac- 
terised the eh i: eer as a composite of the 
civil, mechanical, electrical engineer. He 
gavea description of | the difficulties attending the 
sinking of ts through loose ground and 
water-bearing strata, explaining the means by 
which these obstacles to to progress were overcome, 
The ropes now used for colliery winding were of 
the highest quality of steel, constructed on the 
principal known as “ Lang’s Lay.” This rope 
avoided much of the wear to the “crown” seen 
in the ordinary rope. A new form of cage which 

was in operation at the Shirebrook Colliery 
oneal five tubs on one ‘‘deck.” This was 
thought to economise time as compared with the 
older system of carrying a lesser number of tubs 
on of several decks. Asto beng J bar 


THE PATENT JOURNAL. 
Condensed from "The Tlustrated Offeiat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated’ the 
name and address of the comm party are 
printed in italics. 


24th November, 1897. 


27,556. SELY-LUBRICATING BeaRinos, C. Bergman and 
0. Richter, London. 
27,557. BicycLe Sappies, F. W. Clarke, Reddish, 


Cs. 
27,558. Tootnep GraRina, R. = Sayer, Bristol. 
27,559. Cricket Bats, W. and W. Quaife, Birmingham. 
27,560. Fasrics of Inpia-Ruseer, E. EK. Preston, 
Leicester. 
27,561. a BURNING Kitn, W. Johnson and H. 





alke: 
27, _ * ‘ievoenne for VeLocipepes, J. Taylor, Man- 
cheste: 
— Poets: HOUSE UTENSILS, T. Fennelly, Notting- 


27,564. Rott Houpers, M. Ballantine, , Glaagow. 
oe CHarcine Buast Furwaces, J. tevenson, 


car. 

27,566. Hich Pressure Water Cocks, J. Whitfield, 
Birmingham. 

27,567. Truck Wuee.s, J. W. Slater and J. Edge, 
Man chester. 


27, —_ aa Pickxine Bawps, J. CO. Greensmith, Man- 
—_ Sasu Fastensr, J. T. Earnshaw, Stockton-on- 
27, pote Brakes, I. W. Boothroyd and A. Sydenham, 


on. 

27,571. PassenGcrk’s ALarM, W. Brierley and R. Foster, 
Manchester. 

—— on Pen Ink Reservoirs, W. Meakin, 


27, 78. ‘Darvine Gear, J. E. Thornton and J. P. Lea, 
Altrincham. 


27,574. Brake, M. F. Holdsworth, ama 

27,575. Lasers, F. M. Gowan, Lon 

27, i876. Taps, J. Sample and J. Veale, Hebburn-on- 

'yne. 

27,577. Vatve, 8. O. Pearson, Manchester. 

27.578. Connectine ArracuMEnts, A. E. Barber and 
T. Spencer, Bradford. 

27,579. SHEDDING MECHANISM of Looms, C. Hudson, 
Coventry. 

27,580. Smaty Aros, L. B. Taylor and D. J. P. Haines, 
Birmi ing! 

27,581. Vatve, W. 8. Webb, Liverpool. 

27,582 Botr.e-FILLING Macuines, E. 8. Chevesse, Bir- 
mingham. 

—_ Marxinc Wee, Hoss, A. Hatton, Birming- 


27,584. Latues, J. W. Deans, W. D. Foster, and A. F. 
Stray, London. 

27,585. Tricycizs, F. Rowlands, Liverpool. 

27,586. MeTaLiic Packine, H. H. Strongitharm and 
The United Kingdom Self - Adjusting Anti - 
Fr — Metallic king ieudieta, Ltd., Liver- 


poo: 
27,587. Sasues, J. Davidson, Glasgow. 
27. 588. CaTTLe. Foop, O. Ziircher, nn 
27,589. Stirnrups, F. W. Parry, Live: 
27,590. BICYCLE - HOLDING APPARATUS, 2. Neumann, 


Glasgow. 
27,591. HermericaLty Szauinc Jars, T. H. Dodd, 


mdon. 
27,592. Locxine Doors, E. A. Fielding and F. Heath- 
cote, Keighley. 
27,598. Propucine Liaut, J. Jameson, Newcsstle-on- 


Tyne. 
27,594. ‘GuLty Trap, H. Gill, New Barnet. 
— Morr.es for Denta Furnaces, W. Dall, Glas- 


or st 06. ome Rest and Murevarp, W. B. Rignall, 
burg! 
27, Zs. Wuerts, J. B. Small and J. W. O. Walker, 


asgow 

27,598. ELEcTRICAL FUusIBLE Curt-outs, G. Byng, 
London. 

27,599. Boor Prorectors, E. J. Smith, Ystalyfera, 
Glamorganshire. 

27,600. Cioruine, E. J. A. “eS Plymouth. 

27,601. Niout Apvertisinc, W. J. Hawkins and R. 
H. Wright, Manchester. 

27,602. Buckie Fastenger, A. A. and T. 8. Grace, 


mdon. 

27,608. CaLcuLatine Macurng, F. C. Neuberger, Man- 
chester. 

27,604. Driving Cuarx, G. Hatchett and G. Lacey, 
Birmingham. 

27, oe Sapp.gs, W. and A. J. Shoosmith 

n 
nee. ae or Seixes, W. and A. J. Shoosmith, 


27,607, —_— Cuarr Key, W. and A. J. Shoosmith, 


mdon. 
27,608. TorLet Brusn, J. Hussey, London. 
27,609. Tires, C. P. Harder, London. 

27,610. Rupser Goons, OC. P. Harder, London. 

27,611. Batt Bearrnos, C. E. Hodges, London 

27,612. Wispow SasH Fastengrs, T. W. Brightman, 


mdon. 
27,618. Borers, W. H. Bushell and L. R. 8S. Tomalin, 

London. 
27, — AMALGAMATING Apparatus, J. W. Clarke, 


27, 615. Bors, C. A. Pattinson, London. 
27,616. Hotpsrs for Sash Frames, H. White, Read- 


27,617. for Preservinc Mxat, W. Lanwer, 
B 


russe 

27,618. VeLocipepgs, V. Happel, Brussels. 

27,619. IncANDESCENT Exectric Lamps, R. Nordmann, 
Brussels. 

27,620. VeLocipepes, J. Schott-Czeten, Brussels. 

27,621. Apparatus for ActuaTine BALLs, T. Birnbaum, 


London. 
27, = _ Rapiators for Fiuss, G. A. Nussbaum, 


27, 628. Tines, J. Courtney, London. 
27,624. Boor Tress, J. T. Collier “and J. E. Smith, 


naon. 
27,625. — Device, W. P. Thompson.—(J. Puff, 
Germa: 
27, ‘pas Grate. CLEANING Apparatus, T. J. Stevenson, 


a7 62. Coveznen, J. Margulies and G. Gier, Liver- 


pool. 

27, "a enguaaaaey for Detiverine Booxs, H. D. Bailey, 

mdon. 

27,629. CARPET-sTRETCHERS, G. D. Howard.—(C. 7. 
Bucher, United States.) 

27, 630. TYPE. -OOMPOSING Macuinegs, O. wm —( The 





the usual type was the 

Colliery winding engines were rarely poo con- 
densing, but at a South Wales colliery a large 
compound condensing engine had recently been 
erected. The tendency in ventilating plant was 
to adopt a small light fan in preference to the 
large slow-running fan of earlier date. erronily 
ventilating arrangements were being gradually 
adopted. Various kinds of “ me ge, a were 
described, wooden “headgear” ing com- 
mended as cheap, and lasting long enough to serve 
the lifetime of a colliery. Electric drills were 
until recently practically unknown, but were now 
being slowly introduced. A cordial vote of thanks 
was awarded the lecturer. 


% Miscellaneous Series, ‘ M. 
“unre ee 








Onited 
a8, Oxaina ‘for pce ne ‘Rams, C. A. Maynard, 
27,6382. Drip Trovens, J. W. Merry, London, 
27, 688. VeaicLe Tires, R. Brown, London. 
27,684. Steam Generators, G. E. Turner, London. 
27,685. Steam Sanprno Apparatus, J. and H. E. 
Gresham, Manchester. 
27,636. Levets, C. Danford. London. 
27,687. Pyevmatic Tires for Wests, H. J. la Force, 


mdon. 
27,638. Burners for AckTYLENE Gas, C. Testelin, 
mdon. 
27 ooh goa ACETYLENE Gas, W. J. H. Lazarus, 
on. 
27,640. Roap VEHICLES, C. H. Rogers and J. Turk, 
m-on-Thames, 
27,641. Raiway Points, M. McCully, Kingston-on- 


es. 
27,642. Cycre with Oscittatina Sgat, QO. Recke, 
London, : 





27,648. paar eres Macaine Mecuanism, H. R. Cottrell, 


27,644. On Lamp Casinos, H. Salsbury, London. 
or, 645. CawpLe Hope, J. Ohaus, 

97, 646. TREATING SEwace, E. 8. Beaven, London. 
27,647. Costes for Tea-pors, W. Strain, London. 
—- Sappz Surrorts, C. H. Max well-Lyte, 


27,649. Rotary Enaines, C. A. Ingraham, London. 

27,650. Gas Generators, A. J. Boult.—(Z. J. Armand- 
‘Machin, France ) 

27,651. Lino.gum, K. Klietsch, London. 

27,652. Automatic Gas Icniters, M. Bernstein, 
London. 


27,653. TRANSPORTING MatTeRiats, F. Honigmann, 
London. 


be HEATING Apparatus, R. T. and J. G. Glover, 


27,655. Hearine Apparatus, L. Kujel, London. 

27,656. StopreRine Jars, F. Dedreux, London. 

27.657. Cycies, J. Johnston, London. 

27,658. Foxngxs, H. , London. 

27,659. CarRiaGE Doors, W. D. and H. O. Hughes, 
London. 


27,660. Sasu Fasteners, B. and A. Lucas, London. 
27,661. RecenzRaTinG Usep WHALEBONE, M. Weishaus, 


27,662. Tickers, E. E. Norris, London. 
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27,663. Game, R. W. Stainton, London. 

27,664. Sas Fasteners, R. Bell, yun., London. 

27,665. Pickiz Tonos, R. W. Patey, London. 

7 m4 Sas Fasteners, M. Crawshaw, jun., London. 
. 8. F. Symes, London. 

766 ATrTacHMENTS for Harvesters, A. McGregor, 


igh Lancs. 
27,669. Braxzs, W. H. Hockley, Birmingham. 
27, 670. Cycie Pepa.s, W. L. Livermore, _ an 
27,671. Strap Guarp, J. W. Blakey, Batley, Yorks. 
27,672. Steri.isinc Water, C. A. Owen, Dublin. 
27,678. Vatve for Cycie Tires, J. Shipway, Bolton. 
27.674. Atracnine a WatTcH to a Cycie, F. W. Powell, 


a Movuntise of ArtiriciaL Teeru, H. J. Miller, 


m. 

27,676. FLusHine Cisterns, R. W. McDonald and 8, 
H. Brierley, London. 

27,677. Bricks, A. E. Scharffetter.—(C. Franz, Austria- 
Hungary ) 

27,678. Boxsins, T. and F. Bedford, Huddersfield. 

27,679. TicuTeninc Cycie Cuains, W. Smith and 
Smith Bros., Ltd., Stoke-on-Trent. 

27,680. Divipep Rives. J. Kynaston, Liverpool. 

27, -' Crurcues, T. Thomas, Bridgend, Glamorgan- 


— Fireproor Was, W. P. Ingham, Middles- 


ugh. 

27,688. STORAGE Barreries, W. H. Lane, Staines. 
27,684. Hanorna Curtains on Poizs, G. H. Young, 

fouthport. 
27,685. Writine Inxs, W. Pound, Birmingham. 
27,686. CvcLe WHEzEL, T. M. Thompson, Penrith. 
27,687. SHavine APPLIANCE, F. Miotto, Nottingham. 
27,688. Tine Imriators for Cycizs, J. 8. Foley, 


Birmingham. 

27 689 AcetyLens Lamp Generators, A. B. Roxburgh, 
Bb mivgham. 

27,690. Dyna, &c., Cops of Yarn, W. Beaumont, 
Manchester. 

27,691. ADVERTISING Nove ty, C. Sugden, Manchester. 

27,692. Foor Coverine, W. Nicol, Glasgow. 

27,693. Burrow, A. Purves, Glasgow. 

27,694. Looms, "E. Smethurst, A. Bradley, J. Clegg, 
and A. Bradley, Manchester. 

27,695. Switce for Breakinc Curreyts, 8. E. Foster, 

am. 

27,696. HorsgsHoxs, P. R. Kuehnrich, Sheffield. 

27,697. ATracHinc Tires to Cycizs, H. F. Baker, 
Huddersfield. 

27.698. Piucs, C. Udall and F. H. Royce and Co., Ltd., 
PP gn ge 
7,699. INrLaTING FooTBaLL Biappers, J. Harrison, 
yy eee Beg 

27,700. Opentnc CarRiaceE Winpdows, T. Corbishley, 
Rud -in-Leek. 

27,701. Inrtators, G. M. Stonehouse, Swansea. 

27,702. Crupe Merat, J. Parry and G. H. Llewellyn, 
Newport, Mon. 

27,708. Lime-LicuTinc Appuiance, G. Fincken and J. 
Rollins, Bristol. 

27,704. Loom Donsres, J. Ward, Halifax. 

27,705. Guipes for Sprmywisc Motes, J. Hodgson, 

alifax. 

27,706. Deposrrinc Apparatv3, J. E. and H. E. 
Hartley, Birmingham. 

27,707. Depositinc Apparatus, J. E. and H. E. 
Hartley, Birmingham. 

27,708. Bicyctes, R. Hoyle and F. Holland, Man- 
chester. 

27,709. Auro-cars, H. Crouan, Brussels. 

27,710. ScREWING STOPPERS into Bort.zs, J. Townend, 
Bradford. 

27,711. Puriryine Arr, J. H. Carpenter, Nailsworth, 
Gloucestershire. 


27,712. — a A. Hirsch, London 

27,718. Trrt, G. W. Smart and J. ‘A. Felton, Bir- 
mingham. 

So Execrric Tramway Systems, J. Johnston, 
Lon 


27,715. Lamp Grozgs, G. L. Hingley, birmingham. 

27.716. Trres, E. Hubbard, Coventry. 

27,717. Incor Mou.ps, W. Buckley, London. 

27,718. Suears, T. F. N. Finch, London. 

—_— = Brnvino Paper Sueets together, W. W. Colley, 
mndon. 

ge poy Nozzies for Bunsen Burners, M. Seiler, 


27, * al Lock and Fastensr, F. W. Wentworth, 


27,722. Reapinc Easex, H. James, London. 

27,728. Topacco PIPss, C. W. Parnwell, London. 

27, i Winpow SasH Fasteners, W. E. Gundry, 

ndon. 

27,725. AccumutaTors, H. Leitner, London. 

27, 726. CLutcu, H. — London. 

a7, 727. CisTgRN Brackets, T. and J. H. Claughton, 
London. 

27,728. Wee. Tires, A. H. Frater, London. 

27; 729. VessELs, J. Nash, London. 

27° 730. CiinicaL THERMOMETERS, F. Cossor, London. 

27,781. Atmanac, W. C. Hunter, London. 

27,782. Drivine "Mecuanism for Cycizs, D. Purves, 


London. 
27,788. an Tose for Pweumatic Trees, E. P. Clarke, 
Lon 
27,734. Brome or Moror, J. Lennhoff.—(Z. Dresel, 
27,735. Foupivo Hanptes for Bicycizs, C. Alstrom, 
27,736. Puw Rack, H. 8. Elworthy, London. 
27. 787. FERRET Mvzzizs, R. F ww, Liverpool. 
27°738. Cyciz Frames, W. Steane and W. Bradley, 
27,789. Ru Russe Boor Hers, J. Koviics and J. Takacs, 


27,740. Vet Srors, P. in, Liverpool. 
27, 741. Grinpinc and PoLisHING Macuryery, G. F. 


ham. 
27, 742. Rorary Enornzs, W. E. Tanton, London. 
27, 748. Driix, G. Doré, London. 
2744. Ds Driving MEcHANisM for Cycizs, J. Wilson, 
mn 
oe Frmerceene, 2. Laurent and C. J. B. Herbillon, 


27,746. Rotary Currers, H. A. Hannum, London. 

27,747. Canp.esticks, R. Clinch, London. 

27,748. CONVERTIBLE Ovcte, L. Ferguson and R. H. 
Pollock, London. 

27,749. Arc Lamp, W. J. Davy and G. Thomas-Davies, 


London. 
27,750. TREATING Fasrics, A. J. Boult.—(J. Richard, 
France ) 











27,751. Biovcie yg c. Semel London. 
"752. STEEL, R. A. Hadfield, Lo 

27,753. Srzzx, R. A. Hadfield, Sn 

27,754. ProsectiLes, R. A. Hadfield, London. 


27,757. Borrizs, C. H. ‘Moon, London. 

27,758. Pince-wez, W. and A. E. Salt, London. 

27,759. Cyc.e Bet, R. G. Prichard, don. 

27, 760. Firrines for Rattway VEHICLES, A. Hoerz, 
London. 


27,761. Garments, C. A. Cours, bs London. 


762. , London. 

27,763. Watcues, A. T. Britton, London. 

27,764. Arm Vatves, H. Downing. The Onited Rubber 
and Pneumatic Tire Company, Ltd. (&chiining and 
Arvé), Denmark.) 

27,765. Arc Lamps, T. Spencer, London. 

27°76. SMOKE - consUMING Forwaces, H. Werner, 
London. 

A ACETYLENE Gas Generator, J. H. Schiilke, 


27,768. Paine Macuinzs, B. Hall, London. 
27,769. Cyc Pepats, M. Pedersen, "London. 
27,770. WHeeL Huss, M. Pedersen, London. 
2%, 771. Axes, M. Pedersen, London. 
27,772. Boats, H. R. Shaw, London. 
27,773. Sewing Macurves, ©. W. Vosper, Barnstaple. 
27,774. Foorrest for Cycuzs, L. Sa’ eb og a 
27,775. Paper Boxss, A. B. Cowles, 
27,776. Macuiwes for Currinc Paper, A. Ss. Cowles, 
London. 


27,777. CHIMNEY-SWEEPING ApPpaRaTus, W.H. Kennedy, 
London. 
27,778. on T. J. Bennett and W. F. Thomas, Bir- 
min, 


gham 
27,779. WHEEL Hoss;, F. I. Gibbs, Birmingham. 
7,780. WasHinc Macuines, T. Nourse, Birmingham. 
27, 781. Dryixoe Ciosets, T. Nourse, Birmingh: m. 
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27,782. Drivine Gear for Bicyoies, W. Devoll and W. 
L. Broadway, Birmingham. 

27,783. Brrp Foop Cannainene, C. B. Cave-Brown- 
aan, eeu T. Wright, Birmingham. 

27,784. SPANNERS, 2g) ‘ing’ 

27,785. Fitters for rants Mallinder, Batley. 

27,786. CLoIsonNE WORK, Pfister, London. 

27,787. GLazING Kuirr, T. F. Fase, Folkestone. 

27,788. Marxine Gaveg, J. R. Griffiths, C: 

27. 789. ATracHinc Sotip Hanpies to CurLery, he J. 
Beal, Sheffield. 

27,790. Huss of Wure.s, W. R. Mudd, Leicester. 

27, a. Ciampine Device, N. V.J. Nymann, Newcastle- 


n-Tyne. 

27, “792. GurpEs for Rorgs, N. V. J. Nymann, Newcastle- 
on-Tyne. 

27,793. Fotpine Bepsteaps, W. J. Boyle, Liverpoo!. 

27,794. Gear Cases for Cycixs, H. Groves and W. W. 
Siviter, Birmingham. 

27,795. Cycie InFLaton ATTACHMENT C.IPs, C. T. B. 
Pangster, B gham. 

27,796. Kitws and Ovens, J. H. Lea, Stcke-on-Trent. 

27,797. Propuction of Fasrics, J. Tebbutt Leicester. 

27,798. Macutses for Manuractore of Bcorts, A. R. 
Timson and C. W. Bullock, Leicester. 

27,799. Two-prece CLOSETS, R. W. McDonald, London. 

27,800. Cocks, R. W. McDonald, London. 

27, 801. Browrne and ExHavsrixe Fans, R. J. Hodges, 
London. 

27,802. CycLe Wuext, E. Lowe, Workington. 

27,803. Jug Srrarmer, W. Edwards, Burslem. 

27,804. Szcunrne ArtiriciaL Treta, H. J. Miller, 


don. 
27,805.  —— Lamp Howpers, A. Watson, Bir- 
mingham. 


27,806. Switcues, A. Watson, Birmingham. 

27,807. Swrrcues, A. Watson, Birmingham. 

27'808. Sreerinc Appiiance for Oren, J. H. Cole, 
nnishannon, Co. Cork. 

27,809. Moror Cycies, H. C. L. Holden, Woolwich. 

27,810. Hanpirs for Sxippryc Ropes, J. H. Maden, 
Manchester. 

27,811. Lamps, C. West, Birminghs 

27/812. ELEcTRIC VEHICLES, RM. "Med« nald, Glasgow. 

27,818. LavaToriEs, J. Shanks, Glasg. w. 

27 814. Horizonta SHAFT BEARINGS, T. N. Robinson, 
Manchester. 

27,815. VerticaL SHarr Brearisos, T. N. Robinson, 
Manchester. 

27,816. Skate, A. Lene a. 

27,817. Tires, A. Roberts, E Ball, and W. H. Bang- 
ham, Stoke-on-Trent. 

27,818. ApsusTaBLE CycLe Hanpuez, I. Sherwood, 


g 
27,819. Motor Cycte, W. Davy, Ryton-on-Tyne. 
27,820. Hat-pry, P. L. Morrison, Pulteneytown Wick, 


N.B. 
27,821. aes Disptay, A. R. Upward and R. Dalmer, 


Lon 

27,822. SPrmat reg ce J. Carr, Walker-on-Tyne, 
Northumberlan 

27,828. EvecLass ittieis W. J. Johnston, Carlisle. 

47,824. Sarety Lock, C. Thompson and 8. Hanning, 
Man 


chester. 
= 825. Cement, J. C. Sellars, Liverpool. 
7,826. Brix, J. Crabtree, Linco! 
a7" 827. GoLr *CLuB Grip, H. 8. H. Shaw and J. Morris, 
Liv 1. 
27,828. WIcKER-work Jar Covers, F.-: Grosvenor, 
G 


‘ow. 
27,829. Wasuinc Macuines, E. Zappert.—{A. Giitz- 
mann, Germany.) 
27,880. EXHIBITING ADVERTISEMENTS, R. G. F. Kidson, 
London. 


780 Bmp Fountains, H. L. Carr, London. 
a7, 832, Covers, A. and F. H. Pochin and H. Addison, 
London. 
27,888. Tire Protective Coverines, J. Cunningham, 
Lond 


on. 
27,834. Baskets, W. A. Duguid, London. 
27,835. CANDLESTICK, T. H. Williams and E. R. Davies, 
London. 
27,886. BicyoLe WHEEL CLEANER, A. Gallard, London. 
27,887. Execrric Inpicators, H. White and R. C. 
on. 
27,838. CyotE Wueets, A. Grossot, London. 
27,880. Cu Cosine CARRIAGE Doors, W. E. A. Jennings, 


27,840. am Brake Hoss, W. F. McCauley and L. E. 
Johnson, London. 

27,841. Kitws, W. Owen, London. 

27, "842. Vatve for CISTERN Waste Pips, J. Webb, 

London. 

27,848. Topacco — A. W. Major, London. 

27,844. Lame Grip, F. N. Haward and H. H. Cass, 
London. 

27,845. Arc Lamps, J. D. F. Andrews, London. 

27, 846. Expanpinc Envetopes, E. Bunyard, 8t. 


Leonards-on-Sea. 
27,847. Sprina Batance, G. R. Begley, jun., and P. 
T. Mason, Glasgow. 
7st. Securina Tires to Wueets, J. McCormack, 
Glasgow. 
27,849. WATER DisrrisuTine Vatves, J. A. Steven, 
Ww. 
27,850. Wirer Beas, J. D. Lumsden and R. W. R. 
Ww. 
ard, J. R. Kerr, and A. Roberts, 
27,852. PREVENTING Horses Surppine, O. J. Stein- 


hart, London. 
27,858. Fasrentnc Leaves of Music, 8. Estcourt, 


London. 
27,854. Linotyrr Strive Macuryes, I. Hall. Halifax. 
27, 855. Macuinz for DrErne Hank, E. Fletcher, Hali- 


fax 

27,856. Door Hines, H. B. Richardson.—(J. Jaccard, 
Switzerland.) 

27,857. LeaTHerR CycLte Hanpues, J. T. Miles, Bir- 


mingham. 
27,858. Mrxrne Liqurps, E. B. Ludlow, Birmingham, 











588 


THE EN 








GINEER 








Dec. 10, 1897 








ye, Carryine Protocrapuic Cameras, O. Sichel, 
on. 

27,860. Mannoues, H. E. S London. 
27,861. Execrric Casizs, H. Edmunds, London. 
~~ “eee reed Banp, C. W. Pullen, Havant, 


an 
27,863. Vatves, W. L. Wise.—{The Actiengesellschast 
Weser, Germany 
27,864. VaLves an Pyeumatic Trres, F. Pudney, 


London 

97,865. Fis Hooks, H. Fisher-Spenser and P. A. 
Farrar, Lo London. 

27,866. Lirgsoar, P. F. G. Oltmann, London. 

27°367. AtarMs for VeLocipepes, F. N. Mackay, 


London. 
27 —. Gear for Moron Venicirs, J. L. Didier, 
mdon. 
27, pa a, teeeeeecetree Apparatus, J. Bowing, 


27,870. —- REVERSING Gear, ©. A. Barrett, 
London. 

27,871. Tapces, W. H. Brand, Lon 

27,872. Bs Enaines, W. D. Sandwell ol J. G. Evans, 

27,878. "Vatves for Pwevmatic Tires, E. Cole, 

ndon., 

27.874. Marine Signaturna, A. M. Gallet, London. 

27,875. Exvscrric Lirrs, A. Soames, London. 

27,876. GeNERATION of ACETYLENE Gas, The Liver 
Acetylene Gas Company, Ltd., and E. Evans, Liver- 


pool. 
27,877. Incrustation of Susstances, J. Rodgers, Man- 


mf 878. Pseumatic Trees, E. Jones, Birmingham. 
27,879. Prepaip Water Merers, C. J. Hewitt, I Liver- 


poo! 
27,880. Wrencn, W. King, Manchester. 
27,881. Mera, F. D. James and M. B. Fox, Birming- 


=. * Fincer-Rives, E. E. C. Giersch and H. Dellevie, 

27, — Mxays for ApveRTIsING, A. Appleby, Birming- 
m. 

27.884. Roortne, R. Glendinnirg, London. 

27,885. Castors, B. and A. Lucas, London. 

27,886. Manuracture of Furi Buocks, J. Skar, 


London. 

27,887. Moron Enoines, A. J. Boult.—{(P. Martin, 
France.) 

27,888. Furnaces, C. 8. Bradley. London. 

—, Macurnes for Maxixa Drops, A. Bardonnex, 

mdon. 

27,890. Protection of Cyctt WHeErtts, The Presto Gear 
Case and Components Company, Ltd., and W. N. 
Paterson, London. 

27,891. Furniture, The ‘‘ X" Chair Patents Company, 
Ltd., and A. E. Anderson, London. 


27th November, 1897. 


27,892. Proncep ImpLement’, D. Young.—(A. Lion, 
Germany ) 

27,893. AnTiriciaL Teetu, H. J. Miller, London. 

27,894. Eoo Beaters, S. Montgomery, W. R., and A. 
Wells, Wolverhampton. 

27,895. a Fine-Bars for Furnaces, A. Cotton, 
Liv 

27,896. Mecuanicat Stoxers, A. Cotton, Liverpool. 

27,897. — Wueets for Bicycizs, W. B. Challen, 


27,898. ey C. J. Harcourt, London. 
27,809. Curves for a. G. P. Clark, Leeds. 
27,900. Steam Enornes, J. Shenton, Oldham. 
27,901. Saower Barus, R. W. M 
27,902. Lamps, T. Hardie, 


27,908. Garrers, C. Rivett, A. Shottin, and T. H. Moss, 
Manchester. 


27,904. Looms for Weavine, G. H. Hodgson, Halifax. 

27,905. Bicycige Rack, A. E. Jackson and P. J. Brittea, 
London. 

27, fe Trees for VeHicte Waeets, ©. Collett, 


27,907. Stow ComsusTion Fire-crate, J. W. Sharpe, 
‘London. 


27,908. Sprocxer Wuetxs, G. Carver, London. 

27,909. Hypracuic Rams, H. D. Pearsall, London. 

27,910. Pwzomatic Tires for Cycizs, "RS. W 
lanchester. 

27,911. ApsustaBLE Door Fastener, T. B. Kinder, 


27,212. Brastixa Compounns, J. C. Hamilton, West- 
moreland. 

27,913. — Diesitine WHEEL, T. Rines, Scar- 

27,914. crn, 8. Bayliss and R. Howarth, Wolver- 
hampton. ; 

27,915. Stegrmnc Locks for Bicycies, W. Bobbett, 
Bristol 


27,916. Capes, J. Verity, Liverpool. 
27,917. Yarn Reerixa, J. Rawson, Dukinfield, 


Chi 
27,918, BIcycLe Sranp, J. 8. Howie, Seagee. 
27, "919. CyoLe Rest, W. Nichol, G 
27,920. Heatinc SMOOTHING Trons, 4 Henderson, 
Ww. 
27,921. Powprer Box, C. H. M. Wharton, Manchester. 
— Bicycie Reparr Ovurrit, C. H. M. Wharton, 


chester. 
27,923. Bearinas E. Sachs, Sckweinfurth, Germany. 
27, oe -<gae HoLpers for LatHes, W. von Pitticr, 


27,995. a J. T. Petford, Manchester. 
_ UNDERGROUND Execrric Traction, J. Carr, 


01 
27,927. Lockine Device for Screw Nuts, J. Carr, 
27,928. “TrtTErs” for BeeR Barres, J. Fielden, 
Bradford. 
27,929, FicM-opeRaTInc MrcaanisM for PHotocrapPus, 
C W. Baxter, = Wray, and J. Oulton, Bradford. 
27,930. Cyoxzs, E . and G. Jarvis, Birmi: ngham. 
27,931. ENGINES, R. Morgan, Birmingham. 
27,932. Kwoss, J. Cadbury, F. W. Taaibert, and J. T. 
‘Austin, Bi ham. 
27,983. Hors, W. Ivy-Rogers, B 
27,984. ge eee Apparatus, &., A. Heil, 


97,985. apvenreasa, B. Roberts, Leeds. 
27,988. Rattway CARRIAGE Wispows, W. Wright, 


anchester. 
27,987. Dyxinc, T. Ingham, Manchester. 
27,988. Apparatus for FrEeoinc Fitters, T. W. H. 
Garstang, J. McD. McKenzie, and G. E. Ridgway, 
Manchester. 
27,939. Woop, F. M. Lyte, O. J. Steinhart, and W. H. 
Wickham, London. 
27,940. Batreries, M. Orban, Brussels. 
7,941. Skates, E. G. Leonard, London. 
27,942. Gear Cases, C. Gilbert and Gilbert Hoare and 
Co., Ltd., London. 
27,943. FLooR acai J. Archer and J, Arthur, 
jun., 
27,944. } noomeml W. W. Garner, Margate. 
27, 04s. Door Locks and Fasrenines, J. McLean, 


27,946. NakRow Treap and Banp Brake, J. Thomas, 
Llanelly. 
27, ~~ ~ srcmmocmmee Powrr, H. 8. H. Shaw, 
me 
— Feep-waTeR Heater, E. Paul, 
ve; 
27,949. - D. Drummond, gy 
27,950. Fxepine Borrie Cup, C . Provis, Emsworth, 
27,961. Vetoctrepes, G. H. Dollery and E. H. Dallimore, 
ndon. 
mo Pyevmartic Tires, E. J. Isley, New Swindon, 


— Wueet Rius, E. J. Ilsley, New Swindon, 


27,955. Spanners, E. Morgan, Ystalyfera, R 8.0 , Gla- 
morganshire. 

27,956. Preventinc Dysenrery among Pics, C. 
Kuklinski, London. 

— SEcURING Pepat Prins upon Cranks, J. Williams, 


on. 

27,958. Enamet Letrer Propvuction, W. Walters, 
London. 

27, _ ~ eee Rests, A. 8. Elsworth and A. Stiles, 


27,960. RIQUETTES. R. Meyer, Liverpool. 
27961. Sroprers, W. J. Lewin, Liverpool. 
27,902. Fixwva a Sur's Postion, W. 8S. Thompson, 


verpool. 
27,9638. Boots, A. J. Grete and C. H. A. Wienk, 


mdon. 
27,964. Prez, G. W. Pearson, London. 
27,955. Bripces for Bituiarp Cues, K. Shaw, 


mdon. 
ne. Prorection aGainst [nsury, N. Buxtor, 
mn 


on. 
27,967. Boors, M. Sérensen, London. 
27,968. Preventinc Waste when FILiine Casks, C. 
Hartrampf, London. 
7,969. Ho.pers for Supportive CrucrBies, T. Fairley, 
London. 
27,970. Dywamos, A. W. Smith, London. 
27,971. VeLocipepes, W. H. Cocks and Wass and Cocks, 
Ltd., London. 
27,972. Borrie, A. A. Bhise, Bombay. 
27,973. Cuarcinc Seconpary Batreries, C. Clark, 
London. 
27,974. AUTOMATIC-OPERATING Barriers, F. Richter, 
jun., London. 
27,975. TransmiTrinc Horet Orpsrs, W. Rickard, 


ndon. 
7,976. Boxes, W. B. Chalmers, London. 

a7. "977.. CONNECTING SADDLES for WATER-TUBE BoILers, 
W. Hornsby, D. Roberts, and C. James, jun., 
London. 

27,978. SprnpiEs, E. Dovey, London. 

27/979. Tor-cap, J. T. Court, London. 

27,980. Moror, C. Tuson, London. 

27,981. Renpesino Decks Non-siippery, B. Grant and 
T. H. Lambert, London. 

27.982. Batrerizs, W. Rowb>tham. London. 

27,988. Boor-ciFaninc Macuines, J. D. Aysh, 
London. 

27,984. Sream Ewnornes, 8S. and S. R. Chatwood, 
London. 

a Pe Sma-arms, H. W. Holland and T. Woodward, 

oadon. 

27,986. Pencits, W. Langdon-Davies, London. 

27 987. Bicycies, W. Howard, London. 

27 988. Rot Carrier. KI. Grabham, London. 

27,999 Lopeicating Axies, R. Chick, London. 

2799). Pipes, F. W. Warters, London. 

27 931. Commonas, E. A. Sykes, London 

27,992. Epexs for Skirts, T , &c., J. Th 
London. 

27.993. Pipes, R. Varty, London. 

27,99t. Fine, A. Richardson, London, 

27, — aa aa Execraic Crecuits, V. A. Fynn, 

ni! 
“— Tires, T. Shepherd.—(Z. H. Stodder, United 
tes. 

27,997. Postcarps with Views, F. W. A. Esser, Cologne, 
German 

27,998, 
Colonge, y- 

27,999. NSMITTING INFORMATION, A. U. Alcock, 
London. 

28,000. Treatinc CerEa.s, F. J. de Witt, London. 
38.001, Increasine the Licutrne Properties of Gas 
Frames, H. Winckler.—(H. Freudenthal, Germany.) 

28,002. Strver Cans, J. A. Sutcliffe, London. 

28,008. Puriryine Propucts of Comsustion, J. 8. Bill- 
willer. London. 

28,004. Frvg-crank Enorves, T. Mudd, London. 

28,005. Penrest, F. I. Sheffield, London. 

28,006. VAPORISING Apparatvs, G. C. Foucher.—(C. A. 
Garrioli, fils, France.) 

28, ‘peg Hypravitic Moron Apparatus, J. Stock, 

28,008. re Game Apparatus, F. W. Brewster, 
London. 

28,009. Pweumatic Trres, J. M. MacLulich, London. 

28,010. ARRANGEMENT of WareR Pires, J. Zawiejski, 

London. 

28,011. SHarPeninc Rock Dritis, H. H. Lake.—(J. 
Hinchcliffe, South African Republic. 

28,012. Propuction of ACETYLENE Gas, H. H. Lake.— 
( W. A. Shearer, South African ss ) 

28,018. Treatment of Stumes, H. H. Lake.—{H. &. 
Denny, South African Republic. > 

28,014. Macuives for TaPERiInc Purposes, B. Hall, 

on. 

28,015 Desiccatine Eaos, J. Mezredy, London. 

28,016. REsILient Trees and Tire Covers, J. M. 

MacL Lulich, London. 

28,017. FisHING Rees, M. W. Maylard, London. 





Varuna Crorn for Horsss, E. Solbrig, 


29th November, 1897. 


28,018. Castors, J. T. Petford, Manchester. 

28,019. Borers, J. E. Hartley, E. Binns, and Ha tley 
and Sugden, Ltd., Halifax. 

28,020. a Fasric WEAVING Macuines, W. Myers, 


28,021. Riek: G. sare Accrin 
28,022. Vepows, & . and J. Hol “ Brinscall, near 
Chorley, 

ag wl _rewntxn” Switcu, A. Jackson, Stoke-on- 
ee: Execrricat Switcues, J. H. Tucker, Birming- 


28,025. Sappixs, R. E. Thacker, Birmingham. 

28,026. Ris, A. G. Herbert, C. F. Crow, and F. R. 
027. Fr : B d § J Hartop 

28.027. Finisnina Boots and Suosgs, J. J. 
Leicester. " 


28,028. Swircues, F. A. Wilkinson, Bournemouth. 

pee Seer Stoppers, R. H. and H. A. Griffiths, 
mn 

28,030. CapsuLes for Bortizs, W. J. H. Jones, 

London. 

28,031. Burners, E. A. Wood, London. 

28 032. Hat Banps, J. B. Hayward, Manchester. 

28,033. ADVERTISING, J. A. Morrison, Glasgow. 

28 034. Drapinc Bep Curtains, M. A. Wincer, 

Birmingham. 

28,085. Preventing Buretary, G. H. Morris, Liver- 


pool. 

= aa G. A. Johnson, T. Dixon, and J. Smith, 
ley. 

28, vee — A, Johnson, T. Dixon, and J. Smith, 


ey. 
28,038. Razor Hanpies, A. Lister, Keighley. 
26,080. EnaBiine Cycizs to Staxp Erect, J. Hull, 


irmingham. 
28,040. Orca, 8. Heyes, London. 
28,041; Suurrte THREADER, S. Hopkinson and W. P. 
Kineroan, Lenten. 
28,04 bein, Lond 
28,043. REPAIRING sce eorg Trans, & 8. H. Cluxton, 
London. 
044, Mrvgrat Waters, J. A. Mason, Hapton, near 


28,045. Cycie — ATTACHMENT, W. Wykesmith, 
28, alee Gzanino for PROPELLING Cycixs, W. C. Wood, 
28,047. Gennes A. K. Diver, Norwich. 
28,048. Hotpine Batis, R. Haynes, Birmingham. 
36,040. Tomsovo Pipe CLEANER, A. W. , North- 
= Jorstinc Cycte Frame, C. H. Shacklock, 


verhampton. 
28,051. Bicycies, A. Watzl, Baden, Germany. 





28,055. aan email SPRINKLER, C. B. Shaw, 
=. Wares, R. G. Service and A. E. Gaunt, 


28, Or Fase J. K, Adam, Glasgow. 
28,058. Daivine Cuarns, W. Scott, Belfast. 
28,059. CoIN-rREED Gas Merers, W. C. Parkinson, 


ndon. 
28,060. Incanpescent Gas Licut TassEL, L, Hooker, 
London. - 
28,061. Cycie Brakes, F, Jackson, Isleworth, Middle- 


sex. 
28,062. Vessxts, F. 8. Smith, London. 
28,063. Preventino Tings Puncrurine, W. Ramacar, 
London. 
28,064. Wars, W. H. Neal, Birminghim. 
28,065. RoLLER Biiyp Firtinos, J. G. Hall, Birming- 


ham. 
28, oe Sockets for Enps of Botts, A. W. Adams, 


28,067. Towgrs for Pustic Garpena, E. E. Allen, 
London. 
28 068. Lavatories. A. W. McDonald, London, 
28 069. Stockinas, E. C, Slater, London. 
28,070. Evevatinc or Pumerne Liquips, G. F. Hurst, 
London. 
as ee Burners, W. H. White and J. A. French, 
ndon. 
28.072. Ventcte Ax es, L. M. Presnall, London. 
28,073. Compingp Razor Hone and Srror, C. H. Ballew, 


mdon. 

28, ne: he gps Socket and Rerw Hotper, L. M. &chulz, 

28 Ors, Pac tion CLutcH Mercuanism, C. L. Higgins, 
Lo 


= “9 Harmonicas, W. B. Fairfield, London. 
. Cycie Brakg, G. W. Bullen, London. 

8. 078. PNEUMATIC IMPELLER of Batts, R.A Thompson, 
Wimbledon, Surrey. 

28,079. FURNACE Bars, J. Phipps, London. 

28,080 Horsg-nit, T. Harrison, London. 

28,081. Stove Reoisters, R. J. Spreadbury and C. 8. 
Hide. London. 

28,082. Srraiaut-PULL Bicycte Brake, T. Freeman, 
London. 

28,083. Smirus’ Foroes, 8. Heilmann, London. 

28,084. Macatnery for Moutpine Fuet, F. Morfitt, 
London. 

—, Fivusa Bott Door Fasreninas, 8. Kingwell, 


ndon. 
28,086. Luspricator and Linx Jornt, M. H. Scott, 


on. 

28,087. MacuinerRy for Makino Crezes, J. Anthon, 

ondon. 

28,088. Macuinery for Hoorrina Casks, J. Anthon, 

mdon. 

28,089. Fotptne Box, L. Homan, London. 

28,090. Brack SHapes of Corron, H. E. Newton.— 
(The Farbenfubriken vormals Friedrich Bayer and Co., 
Germany ) 

23,091. Packine Ton-pLates, B. Rees and J. Batt and 
Co., London. 

28, 002. Banna and Tank Taps, B. and J. V. Coultas, 


mdon. 

28,098. Pranororte;, J. Noble and F. R. Bennett, 
London. 

28,094. AceTYLENE Gas py be + tg London. 

28,095. Lockxtye Device, 8. Allen, 

28,096. Breecn Mecuanism for 7 haan “M. Gledhill, 


mdon. 
28,097. on MecuantsM of Orpnance, R. Matthews, 
mdon 

28,098. Puzztz, C. W. Thullen, London. 

28,099. Rott Hoiper, R. Kriigener, London, 

28,100. Matousox, T. P. Barker, London. 

28 101. Hyprav.ic Pressure Motor, E. R. delosSantos, 


mdon. 
pene ne AcetyLene Gas, M. Wagner, 


28 108. Creu a R. Haddan.—{J. F. Preston, H. R. 

Perkins, and W. H. Lawrence, United States.) 

28,104. OxTAcmIne Wessine to Beit Crasps, H. M. 

Knight, London. 

28,105. Frurr Packace, R. G. Fircham and W. F. 

Allan, London. 

28,106. Gas Propucer, A. J. Evans, London. 

28,107. — 8. Pitt.—(Z. Casella and Co, 

Germ 

28,108. Pire.curmxa Toois, A. E and A. E. Croager, 
mdon. 

28,109. Macuines for Turninc Lock Seams on SHeet 

Mera Tustna, W. P. Thompson.—(P. B. Alexander, 

United States ) 

28,110. Gas Ionrtinc Devices, W. P. Thomp3on.—(H. 

Schimmel, Germany ) 

28,111. VALVES, J. Ksplem, Liverpool. 

28,112. Seats for TexTiLe Macuiwes, J. V. Eves and 

. Lucas, Manchester. 

28,118. Ostarnixso Crystaxs from So.vution, J. Bock, 


mdon. 
28,114. lees Snow, G. de M. Mackirdy and J. 
n, 

28,115. eee 8 SILK, C. Spindler and C. Gihring, 


mdon. 
“— 116. lane Hovpers, H. C. Gover, C, F. Proctor, and 
. Pipkin, London 

seit ‘Jorxtxc Tuses, R. Kirschbisum.—(A. Kirsch- 
baum, Germany.) 

28,118. Drivine Mecuanism for Cycies, K. E. von 
Rueber, London. 

28,119. MATCHMAKING Macuoves, A. Kelley, London. 
* tondon. Furnaces for Giass-warg, J. T. Newell, 


ee for AceTyiENnE Gas, A. J. Morrison, 
2 

Se PROPELLER Suarts, J. R. Fothergill, 
28,128. Trawt Nera, J. W. Pearson and W. J. Wood 
London. 

28,124. Funwecs, E. T. Cleathero. London. 

28,125. AceTyLeNne Gas Lamps, E. Leroux, London. 
28,196. CycLometers, C. H. Maxwell-Lyte, London. 
28,127. Sappies for Cy cLE3, J. W. Mackenzie.—{ The 
Mesinger Manufacturing Company, United States.) 

ps 18SH-HooKS, C. A. Bracklo and E. D'Ambrosio, 


28,120. Nunsiwo Bort ies, J.C. Roach and R. J. Keeffe, 
on. 
28,180. Crornes Pins H. Lee, London. 

28,181. CueckInc Sates of Goons, D. G. Brown, 


on. 

28,132. Forpinc LappEer Escape, A. Benzenberg, 

28,133. as for Cyc. Tires, H. Kruse and J. Saul, 

28,184. Rors-nsanrammo LEVER, t ae Campbell, Mil- 

waukea, Wisconsin, United Sta’ 

80th November, 1897. 

28,135. Macuinery for Dressinac Stone, G. L. Badger, 

London. 

28,136. DRawinc-orF MEASURED QuaNTITIEs of Liquips 

poms, Porrias, G. M. Dudley, Sandymount, County 
uw 

28,187. Cycies, A. Crawley, Wigan. 

28,188. WARPING and Waneane Boneins, J. B. Sutton, 
Manchester. 

“~~ 189. faa Grarina, W. and A. Hunnable, Brain- 

25100 Soa Scurro. Pote Cramp, W. and A. Hunnable, 

ssex. 

28,141. pay Curr for Cycizs, W. W. Lewis, Bir- 
mingham. 

— Cycrz Brakes, J. E. Butterworth, Birming- 

28,148. Maxina Paper Tuses, G. H. Sachsevréder, 
Manches' 


ter. 
28,144. Harness Hames, C. Metcalfe, Manchester. 


28,145. WarrEers’ Trays, G. G. Muncaster, Manchester. 
28,146. Cire, W. Hockley, Sparkhill, Birmingham. 
28, 147, ComMUNICATION between PassENcERS and 





28 148. beng 4 Groves, J. M. Hubbard and J. g, 





28,149. Daivine GEAR for Oyotes, T. W. Bowen, 
Kidderminster. 

28,150. Unitina Merariic Opssors, A. W. Schrosdter, 
Manchester. 

28,151. SHurries for Loom;, Wilson Brothers Bobbin 
Company.—(A. Jsherwood, United States.) 

as a 88, BLASTING Compounns, J. C. Hamilton, Arnside, 


28,1 158, Co.uecTine Rar Water, 8. Skinner, Hastings 

28,154. Wager Tires, J. G. Grose, Covent 

28,155. Sprnnine FRraMe Troveus, J. and E. T. Herd. 
man, Dublin. 

28,156. Hanpug for Rue Srraps, F. J. Ball, Dublin, 

28, 157. Foro of Retay, R. Hope-Jones, Bitke ahead. 

28,158. Woven Wire Bep Marrresses, J. B. Roden, 
E. 8. Llewellyn, and J. B. Harris, Birmin gham. 

28,159. Lioutina Rartway Cars, 8. Watkins. —(The 
‘American Railway Blectric Light Company, United 


28,160. Propucina bag ig 8S. E. Howell, Shefileld. 

28,161. Stream Morors, V. H. Ernst, Manchester, 

28,162. Sprinnina Frprovus SunsTaNcxs, T. Ashworth, 
J. §. Gaunt, and G. A. Robinson, Manchester. 

28,168. Taps, H. Bridge.—(F. L. Fitzen. Germany.) 

28,164. DisINFECTING a G. Krell and M. Eb, 

28,165. Patrern Mecuavnism, E. Hollingworth and B, 
Brierley, Dobcross, Yorks. 

28,166. Coat Apvertisinc Mepia, T. Bowden, 
Manchester. 

28,167. GeweraTino AcetyLene Gas for Cycres, J. 
Chitty, London. 

28,168. AtracumMEent to CLoT-ROLLING Macuings, E. 
Hod gkinson, Longport. 

28.169. STILE, B. Sansome, Richmond, Surrey. 

28 170. CHAINLESS Daivine Gear, B. Turner, Walsall. 

28,171. AceTyLeng Gas Lamps, W. G. Clark Liverp ol. 

es Toots for Fixisuine Boots, T. C. Groves and 

F. W. Francks, Leicester. 

28, 173. Ruseer Patouss for Trees, C. H. M. Wharton, 
Manchester. 

28,174. WaTerratt §u Eetp C. E. Goullee. London, 

28 175. Onrarnina Morive Power, F. W. Rawston, Ox 
Heyes Shelf, near Halifax 

28, poe Foupina OPERA Grasses, H. Hill, E. G. Price, 

d B. B. Hackney, London. 

28,17 177. Purcuase Biocks, T. Downie, Seaforth. 

28178. Envetopss, J. F. Roebuck, Bradford 

28,179. Water Suppty Vatves for WATER-cLOsETs, J. 
G. Conne’l, Glasgow. 

28,180. Hosiery, c Burgess, King's Heath, Worcester- 
shire. 


28 181. gf og Puorceraruic M canes, P. 
Mushet, @) 

28,182. pH ll Paistep Matrer isto Lirno- 
Grapaic Transrers. T. P. McCann, Dumfries. 

28,183. Brakes, P. H. Haddleton and A. J. House, 
Lond 


28 184. UNPUNCTURABLE Tires, H. A. Levens, Bromk y 


Kent. 

28 185. Rute with Markers ArracHeD, H. A. Levens, 
Bromley, Kent. 

28,186. Paeventinc Cicar-acH Fauuino, H. A. Levers, 
Bromley, Kent, 

28,187. WATER MARK Propuctiox, A. 8. Caldwe l, 


szow. 
28,188. FasTentnc3 for Drivinc Betts, H. Foster, 
Hayes, and F. T. Greenwood, St. Anne’s-on-the- 


ca. 
28.189. Furu Economisers, A. J. Stokes and E. G. 
Payton, Gourock. N.B. 

28,190. Ae CarppoaRD Boxes, H. J. Mansell, 


mn! 

28,191. Guan and Mirre-BLock Comptnep, J. Adams, 
ndon. 

28,192. Damuinc Macuiye, L. Weigert - Sterne, 


London. 
28,198. Fornace Tuverses, R. Haddan.—(M. Hynes, 
United States.) 
28 194. Paper-TRImMING Macuines, R. Haddan.—{ Th: 
Seybold Machine Company, United States ) 
28,195. Szats, E. Tyden, London. 
28,196. GLanp, F. Brown, Largs, Ayrshire. : 
28,197. Firters, W. T. Whiteman.—{J. 7. Manning, 
United States.) 
28,198. IncanpssceNtT Gas Burners, L. V. Lewitzki, 
London. 
28,199. Wrinainc Macuine Roiiers, E. Shepherd, 
London. 
28,200. Beanrtnos, O. F. Cook, London. 
28,201. Buckies, A. Prym, London. 
28,202. Tire, A. H. Terry, Leyton, Essex. 
28,208. Fenpers, J. R. Meaker and G. Ricks, 
London. 


28,204. Paosgctiies, J. Morten, London. 
28,205. Moror VeuicLe Runyinc Gear, H. P. Maxim, 
London. 








SELECTED AMERICAN PATENTS. 
From th United Btates Patent Office Official Gazette. 


585,274. Bout, A. W. Lyda, Johnstown, Pa.—Filed 
August 19th, 1896. 

Claim.—A bolt provided with a head at each end 

and having a substantially uniform diameter between 

the heads and comprising two sections, one of the 

sections having a smooth socket provided with a 

reduced or constricted mcuth or entrarce, arms 





mounted on the other section and arranged to be 
inserted in the socket, and having smooth inner and 
outer faces, and a smooth wedge located within the 
socket and arranged to spread the said arms, whereby 
pp hae two sections of the bolt are coupled, substantially 
as descri 


585,251, Moror ee H. R. Bird, Buffalo, N.Y.— 
Filed cpg 4th, 1896 


shaft; of collars a the side bars of the 
frame in front of the disc, posts pivoted oo ‘0 
the upper sides of the col'a’s, bearings at the upper 


85,251 














\ / \ \ 
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ends of said posts, a second shaft journalled in the 
pbes right angles to the first shaft, a friction 

to said second shaft, means for 
vajentably holding the friction wheel in contact with 
the and connections between the second shaft 
and the ‘wheela ¢ of the vehicle for propelling the same, 











— eauitign Steering ATTacHMent, A, G, Cooke, 


28,052. Pl a CARRIAGE,” G. Juzan, Bordeaux, 
28,053. ‘Sec, 3, bag roe Glasgow, 
28,054. Stones, . Lees Glasgow. 


GuaRps in Taaing, J. Daynes, Birmingham. 





as and for the purpoge set forth. 
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THE NOVEMBER GALE AND THE TIDES. 
By W. H. Wuezeter, M, Inst. C.E, 

Tue subject of the effect of the wind and atmospheric 
pressure On the tides was brought before the British 
Association at the Ipswich meeting in 1895, in a paper 
read by me, and in the following year at Liverpool a 
report on the same subject was presented by a committee 
which had been a to investigate the matter. 
With the aid of information kindly furnished to me in 
reply to my inquiries from the harbour masters of several 
ports round the coast, I am able to supplement the infor- 
mation already given by the following account of the 

effect of the gale of November last on the tides. 

The severe gale of the 28th and 29th of November, 
which caused such serious damage all along the south- 
east coast of this country, had the effect of raising the tide 
to an abnormal height, the tide of the following day bein 
considerably pe arg The wind soynes to have h 
the greatest effect in increasing the height of the tide 
along the part of the coast extending from the Humber 
to the east end of the English Channel. The wind on the 
previous days had been blowing strongly from the south- 
west, a condition favourable to increasing the height in 
the Channel; it then flew round to the north-west, a 
quarter which always raises the tide in the North Sea. 
The combined influence of the winds from these two 
opposite quarters would therefore tend to concentrate the 
full effect of the tide along the south-eastern coast, and 
the records of the dam 1 esos to the cliffs and in flood- 
ing, owing to the water breaking through or flowing over 
the banks, and doing other damage, show that this was 
the case. Fortunately, the gale occurred five days after 
the full moon, or the effect would have been even more 
serious. 

On Saturday, the 27th, the wind was blowing all day 
round the south and east coasts ray | rom the 
south-west, the force varying, according to the different 
reports received, from 5 to 7 of the Beaufort scale; the 
barometer varying from 29°92 at Spurn Point, to 30°13 at 
the North Foreland. On Sunday the barometer had fallen 
to 29°49 at Spurn and 29°76 at the North Foreland, con- 
tinuing to fall to 29°10 towards Monday; the wind blow- 
ing from the north-west with force of 10, veering tosouth- 
west on Tuesday, with force of 3 to 6. New moon 
was on the 24th, so that the spring tides were falling off. 
Under these conditions the effect of the gale in raising 
and depressing the tide was as follows :— 

At Grimsby the morning tide of the 29th rose 5ft. 1lin. 
above the calculated height, the next day’s tide being 
lft. 9in. less, the actual difference in height between the 
two tides being 8ft. 9in. At Hull the tide was 5ft. 3in. 
above the normal height. At high water the tide swept 
the Promenade at Clectho s, at the mouth of the 
Humber, from end to end, and carried away the whole of 
the sea defences which have recently been constructed 
for the protection of the town and land. At Spurn the 
water washed over the lifeboat cottage and inn, and 
carried away a great part of a large chalk and timber 
groin constructed for the protection of the point. At 
Mablethorpe and coumens, and lower down the Lincoln- 
shire coast, the tide did considerable damage to the sand 
dunes, in some places running over the banks and flood- 
ing the land oa gardens behind, and doing an immense 
amount of damage to bathing machines, boats, and the 
promenades. At Sunderland the increase from the nor- 
mal height was 2ft. 10in. 

In the Wash the morning tide rose 5ft. 3in. above the 
calculated height at Boston Dock, the difference between 
this tide and that of the following day being 8ft. 8in. At 
Lynn the increase was 7ft., the difference between the 
two tides being 11ft. llin., the effect of the wind 
from the north-west being more felt here than on the 
other side of the Wash. A large amount of damage was 
done in the flooding of houses and aries, in some 
cases the water rising 4ft. above the floors. A portion 
of the permanent way of the Hunstanton Railway was 
washed away owing to the tide flowing over the banks 
near Heacham, and traffic was stopped. 

All along the coast from the Wash to the Thames 
the tide was abnormally raised, the increase at Yarmouth 
being 8ft., or 2ft. more than the full rise of a spring tide, 
the difference between this and the tide of the following 
day being 9ft. 3in. At Ipswich the increase on the tide 
of the day was 6ft. Gin. An immense amount of damage 
was done all along this part of the coast by the breakin 
down of the cliffs. At Lowestoft some of the princip 
streets of the town were flooded, the masonry of the 
esplanade was broken down, and the embankment of the 
railway so damaged at Oulton that traffic had to be sus- 
pended. At Harwich the water broke over the sea bank, 
carrying a laden barge through a breach into the street. 
Nearly 300 cottages were flooded to a depth of 6ft. The 
quays, marine drive, and the beach garden at Yarmouth 
were all flooded. 

At Dover the afternoon tide of the 29th rose 6ft. lin. 
above its proper pve there being a difference of 8ft. 
between this tide and that of the next day. 

In the Thames at Gravesend, the tide rose to 8ft. 4in. 
above Trinity high-water mark, or within 5in. of the 
great tide of 1881, the highest on record, the difference 
in height between this and the tide of the next day 
being 7ft. 5in. At the Victoria and Albert Dock it was 
4ft. din. above the expected height, the following tide 
being 1ft. 1lin. less than cxpesbel, the actual difference 
in height between the two tides being 7ft. 4in. 

At Newhaven the increased range of the tide was about 
2ft.4in., and at Portsmouth only 1ft. 8in. on the afternoon 
of the 29th. 

The damage done by the high tide and gale was greater 
at the mouth of the Thames than on any other part of 
the coast. At Deal the water rose above shore level 
and flooded the streets and houses, considerable damage 
being done to the sea wall at the north end of the town. 
The river Stour overflowed its banks and flooded the 
main streets of Sandwich ; the marsh land for nearly two 
miles inland was inundated, including the golf links, and 








vehicular traffic along the main road between Sandwich 
and Ramsgate had to be suspended. At Broadstairs the 
old pier was submerged and considerably damaged. The 
lower part of Margate and also Herne Bay were inun- 
dated, and the houses filled with water. At Sheerness 
the water was 2ft. deep in the streets, and a large area 
of land in the neighbourhood inundated, the seawall near 
Scrapsgate having given way. The sewage outfall at 
West Minster was flooded and the pumping operations 
stopped; the railway line was also flooded. At Whit- 
stable the tide overflowed the banks two hours before high 
water and swept across the Salts, carrying with it fences 
and storehouses, and breaking into the dwelling-houses. 
At Chatham considerable damage was done by floods, and 
at Rochester the gas works were inundated to a depth of 8ft. 
Between Sheerness and Queenborough the land was flooded, 
the water flowing over the railway into Blue Town, 
flooding the streets and filling the lower floors of the 
houses, from which the inhabitants had to be removed 
by boats. The tide broke over the dockyard wall and 
flooded all the lower portions of the yards and the base- 
ment of the Royal Naval Barracks to a depth of 8ft. At 
Woolwich, where the Arsenal wharves are 4ft. above 
high water of spring tides, the water flowed over them, 
and it was only by the help of a great number of troops 
who were ed out to assist 4 a large amount of 
ammunition and stores placed ready for shipment was 
saved from destruction. The greater part of the Arsenal 
was flooded, and the fires in the boilers belonging to the 
electric light plant extinguished. Tilbury Marshes and 
the whole of the lower part of og were inundated to 
a depth of several feet, and the Tilbury Railway was 
under water in several places. In London the water was 
nearly level with the top of the parapet of the Embank- 
ment and the footway flooded. The Custom House Pier 
and several of the low-lying streets, both on the east and 
west sides of the river, were flooded, in some cases knee 
deep. Many basement floors were completely submerged 
and the cellars filled with water. Even up the river as 
high as Richmond the tide flowed over the towing path 
and the Twickenham Embankment. 

The above is only a partial record of the immense 
extent of the damage done, the most serious amount of 
flooding perhaps that has been recorded, but it is sufficient 
to show the extent to which the tide may be influenced 
by gales of wind. 








STRIKES AND LOCK-OUTS IN 1896. 


TE annual Blue-book of the Labour Department of the 
Board of Trade for 1896 has just been published. It is 
the work of Mr. J. Burnett, Chief Labour Correspondent 
of the Board of Trade. The title is calculated to convey 
a false impression, at all events it gives an inadequate 
idea of the contents of the book, which really cover five 
years, instead of, as might be supposed, one. Mr. 
Burnett's report has been compiled with much care on an 
excellent system, and deserves to be carefully studied by 
those interested in trade disputes. Seeing that the 
information which it contains has been already con- 
densed to the last degree, being indeed the very essence 
of the recent history of the relations between capital 
and labour, we may be excused if we do not attempt to 
do more than deal with a very few of the principal facts 
set forth in its pages. We see, to begin with, that con- 
stant war appears to be the normal condition of affairs. 
There is always a strike beginning, in progress, or ending. 
We question if there is any other nation on the face of 
the earth in which manufacturing is carried on in such an 
atmosphere of wrangling. It is pleasant to note, how- 
ever, that there seems to be a wave line, a species of ebb 
and flow, in the occurrence of disputes. They appear to 
occur in cycles, somewhat like sunspots. The following 
comparative table gives particulars of the trade disputes 
of the United Kingdom during the five years 1892—1896, 
so far as reported to the Board of Trade :— 
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Number of disputes: 700 783 | 
Number of work- | 
people affected by 
disputes o- 
gate — 
of working 
lost through dis- 
uutes* .. .. ..(17,381,936 
Percentage propor- | 
tion of work- | 
people affected by | 
disputes, the re- | 
sults of which | 
were :— | 
In favour of the | 
workpeople.. 27°5 62°9 
In favour of the 
employers ... 19°9 
Com promised, 
indefinite, or 
unsettled ..! 
* The a te number of days shown for 1896 is strictly the number 
of days lost through disputes in that year up to 3lst December, including 
the days lost in 1896 by disputes commencing in 1895, but excluding days 
lost in 1897 by disputes commencing in 1896. In each of the previous 
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years the figures shown are the number of days lost by disputes com- 
mencing in those years, including the days lost b: utes extending 
beyond the year of commencement. The com: not materially 
affected by the change in method. 


From this table it would appear that the minimum 

riod was reached last year. Unfortunately the record 
or 1897 will be very heavy. Taking even 1896, and 
estimating the value of a day’s work at only five shillings, 
we have a dead loss of approximately one million sterling, 
which appears to be an enormous sum to pay for settling 
disputes. The bulk of disputes as to wages may be 
divided into two main classes, viz., for increase, and 
against decrease, the former as a rule predominating in 
years of prospeeliy and the latter in years when trade 
is on the decline. In 1896 the state of trade being good, 
325 of the wages disputes, involving 69,433 persons, were 
for increases, and only 106, involving 20,714 persons, 
against decreases. The remaining 139 wages disputes, 





involving 25,670 workpeople, mainly related to conditions 
directly affecting earrings, but not the market rate of 





wages. ‘The question of the hours of labour played a very 
subordinate part in 1896, affecting only 3658 workpeople. 

Probably the most important question is the utility of 
strikes from the workman’s point of view. If it could be 
definitely proved that striking was useless, it is likely 
that in time striking would be given up. On this point 
Mr. Burnett supplies valuable information. The work- 
men won in 39°5 per cent. of cases, the employers won in 
83°4 per cent., compromises were effected in 27 per cent. 
of the total number of disputes. Taking into considera- 
tion the enormous sums lost by strikes, is would appear 
that striking is a very unremunerative practice. It is to 
be regretted that Mr. Burnett has not classified the results 
of disputes in such a way that it is possible to see at a 
glance what was the duration of the successful and 
unsuccessful strikes. The facts can be got at, it is true, 
but only by wading through pages of figures. We 
have often said that if the employers resist a strike 
for more than a fortnight, as a rule, they win, the 
demands of the men not being justified, under the 
circumstances of the case. enerally speaking the 
employers give way almost immediately or not at all. So 
far as we have examined Mr. Burnett's report the figures 
bear out our contention. In one case where a strike 
lasted a considerable time it is evident that the con- 
cession of higher wages ultimately obtained was only 
indirectly due to the strike, and was directly due to a 
change in the condition of trade. To illustrate our 
meaning we cannot do better than take recent events in 
the cotton trade. Recently business was so bad that a 
number of the federated millowners proposeda reduction of 
5 per cent.in wages. The operatives refused this. Then 
the millowners had a ballot to ascertain whether a 
sufficient number would take action to justify a lock-out. 
In the meantime, however, trade took an unexpected 
turn for the better, and ‘he reduction was voted 
unnecessary. Now let us suppose that the reduction in 
wages had been enforced, and that a strike followed. A 
week after the strike commenced and the mills were 
closed, the change for the better took place, and the 
mills were opened again. Then it would have been 
argued that the strike was a success, whereas it had 
nothing to do with the matter. In looking over Mr. 
Burnett’s pages it is suggestive to notice how often the 
words “‘men got work elsewhere” appear. Thus, for 
example, in Bradford a firm refused to concede a rise of 
2s. a week to eighteen fitters and turners. These men 
struck on October 2nd. By November 14th they had 
‘‘Found work elsewhere, and were replaced.” It is 
probable that this will take place on a very considerable 
scale if the present dispute lasts much longer. 

A very valuable featurein the Blue-book is the section 
devoted to ‘Conciliation and Arbitration,’ which we 
are happy to say plays a more important part than is 
commonly believed. Merely to glance through the pages 
of this portion of the report ought to be a revelation to 
a number of well-meaning people. The extraordinary 
ramifications of labour are here pretty fully set out. 
There are dozens of Arbitration Boards, not only one for 
each trade, but one for every little town, and we had 
almost said hamlet. In fact, wherever there are a dozen 
workmen employed there is certain to be trouble sooner 
or later, and the services of a Board of Conciliation 
become necessary. Unfortunately, the engineers do not 
seem to resort to this means of settling disputes. 

The whole report is, as we have said, instructive 
and suggestive. It is very far from being pleasant read- 
ing. We see on every p evidence that the ruling 
characteristic of the British workman is jealousy and 
quarrelsomeness. He is always fighting somebody ; if he 
has no quarrel with his employer he gets up a row with 
some other workman. He is continually, by his own 
showing, being “put upon.” Take, for example, the 
following haphazard extracts concerning the cause of 
certain strikes:—‘‘As to demarcation of work between 
engineers and boilermakers;” “dispute as to a black- 
smith doing barge builders’ work;” ‘ demarcation 
dispute with joiners as to laying a cabin floor ;” ‘ objec- 
tion to work with a non-society bolt-maker;” ‘ dispute 
with ae peg = Bc pores of work;” “for re- 
instatement of discharged apprentice ;” ‘‘ against working 
under an alleged unqualified foreman ;” “ against drillers 
performing work alleged to belong to fitters;” and so 
on. Far from expressing wonder that the employers 
should at last have turned at bay, we are only surprised 
that they have so long tolerated the action of men who 
are quite prepared to waste large sums of money on 
childish squabbles which interrupt the progress of work 
and upset all the employers’ calculations. If the boasted 
education of the nineteenth century cannot instil a little 
common sense into the working members of the com- 
munity, it is quite time we modified our educational 
arrangements and taught something else. As matters 
stand, the pages of Mr. Burnett’s book would be irre- 
sistibly ludicrous were it not that in the folly of ae 
masses of mankind there is always something deplorably 








CrysTAL PaLack ENGINEERING SocteTy.—The following papers 
have been read and discussed by students of the Crystal Palace 
en School during the past session :—‘‘ Automatic Brakes,” 
by Mr, H. J. Garrioch; ‘* Lighthouses,” by Mr. R. Peel ; ‘* Plamb- 
ing,” by Mr. A. Lee; and “ Branch Railway Bridges,” by Mr. R. 
H. Morrison. 


Socrety oF ENGINgERS.—The forty-fourth annual genera 
meeting of the Society of Engineers was held on December 13th, 
at the rooms of the Society, 17, Victoria-street, Westminster, 
S.W. The chair was occupied by Mr. George Maxwell Lawford, 
President. The following gentlemen were duly elected by ballot 
as the Council and officers for 1898, viz.:—As President, Mr. Wm. 
Worby Beaumont ; as Vice-presidents, Messrs. John Corry Fell, 
Henry O'Connor, and Charies Mason ; as ordinary members of 
Council, Messrs. James Patten Barber, Joseph Bernays, George 
Burt, David Batler Batler, Percy Griffith, Richard St. Gaorge 
Moore, Nicholas James West, and Maurice Wilson ; as hon. sec. 
and treasurer, Mr. Pe Fairfax Nursey; as hon, auditors, 
Messrs. Alfred Lass, F.C.A., and 8. Wood, F.C.A. The pro- 
ceedings were terminated by a vote of thanks to the Presiient, 


Council, and officers for 1897, which was duly acknowledged by the 
President, 
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‘NEW MOUNTINGS FOR COAST ARTILLERY. would be surprising, and the garrison artilleryman would 
es realise his enormous advantages. The dark and apparently 

ATTENTION has been recently drawn to coast guns and | massive sides of the vessel would in a great measure dis- 
their working by a paper written by Major-General Rich- | appear, and, except in the case of turrets and barbettes, a 
ardson, R.A., commanding the Royal Artillery at Gibraltar, | large number of men would appear to be nakedly exposed. 
whose ability and grasp of the question is well known. He | Their real position is, of course, even less favourable than 
has urged need of speed, and has given examples showing that disclosed by the X-rays; because an ideal bursting 
how opportunities would have been lost entirely owing | Screen is placed in front of them. The tendency in later war- 
to want of speed, and even of reasonable speed, such as | Ships, including cruisers, is to give shield protection to the 










































extremely small size of the target offered by a well- 
gun is sufficiently realised. O’Hara’s ro fe at Gibraltar 
which was hit at the third round by a Sin. shell fired from 
H.M.S. Wasp at anchor in smooth water, was relative) 
re i vilk aee a : 
urrets for land service are now discredited. T 
structure for the 80-ton guns at Dover has proved peer 
but & success, and Sir George Clarke has aly contemplated: 
in his paper, barbette and hydro-pneumatic mountings, Tho 
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~ Ought to be achieved. Sir George Clarke, superintendent | numbers actually working at the gun; but such protection 
of the Royal Carriage Department, has in connection with | does not parece | to a > ake of men poet in 
this question contributed a paper to the “ Proceedings” of | serving ammunition and essential to a high speed of fire. 
the Royal Artillery Institution, describing new mountings | The designer of a coast mounting dare not contemplate such 
devised and perfected under his direction in the Royal Car- | a measure of exposure as occurs on ships of war. Otherwise 
tiage Department, which certainly ought to meet the need ' an advantage important to the garrison gunner would be 
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firss, in order to keep the men under cover, must be con- 
structed to fire over a 6ft. parapet, and consequently the bast 
arrangement is a central drum of some kind which leaves 
room for the men round its base, with the attendant difficul. 
ties of raising the ammunition and loading at a high level, In 
special cases of sites of high command this may be dispensed 


Fig 4. 
Q.F, Mark UW. 
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complained of, so far as the fault lies with the mountings. | abandoned. While I strongly hold that well-directed fire is 
— dealing with the problem generally, Sir George Clarke | the best protection, I think that cover which does not inter- 
observes: that coast mountings have uliar requirements, | fere with the effective handling of the gun ought not to be 
which are quite as difficult to fulfil as those for naval service. | abandoned. In this connection it is desirable to remember 
On board ship handiness, compactness, and lightness are that the size of the targets for naval prize firing is :—Turret 
essential, and space is limited; but, on the other hand, in! and barbette guns, 636 square feet; quick-firing guns, 335 


6 IN 3 L.GUN ON MARK I! BARBETTE MOUNTING. 
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coast service, more complete cover has to be provided, and | square feet, the ranges being respec 400-- 

troublesome connections often have to be made. : 1400-1620 . On the a I Seeds the tanaete ena 
The writer’s own words are too characteristic to be omitted. | by the latest 9-2in. and 6in. L.§. barbette mountings and 

He says :—“ If, by the application of some suitable form of are :—Broadside, 9:2in., 115 square feet ; 6in., 38 square 








X-rays the men engaged in handling and supplying the guns t; end on, 9'2in., 49 square feet; 6in., 18 square feet. 
on board a ship in action could be rendered i the effect | The above figures tell their” tale; but I doubt whether the 
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with, and the gun left to the protection of the brow of its high 
rch, so to speak, asseen in the mounting shown in Fig. 10 
or the 9°2in. gun, Mark IV. The existing pattern of 
the hydro-pneumatic or H.P. mounting is complained of 
by General Richardson as liable to get out of order, trouble- 
some, and expensive. Sir George Clarke has put forward an 
improved application of the disappearing principle. Figs. 1, 
2, 3, and 4, show what he terms the evolution of the mount- 
ing, as applied to the Gin. gun, which, it may be observed, is 
a specially important piece, being our principal, powerful, 
quick-fire Pp Fig. 1 shows the existing barbette mounting, 
in which the gun has a comparatively long recoil on trucks 
miscalled live rollers—with recoil brakes beneath the piece, 
inclined steel shield and loading stage. Fig. 2and Figs. 5, 
and 6, show in detail the gun running on live rollers ona 
ring 6ft. 6in. diameter on @ cast iron pedestal, The recoiling 
carriage consists only of buffers of what are generally regarded 
as the Vavasseur type supporting thegun trunnions. Sir George, 
however, points out, in justice to his department, that not only 
was the first hydraulic buffer devised in thecarriage department 
by the late General Geo. Clerk, in about 1866, but also that par- 
ticular form of uniform resistance brake and valve key now 
in use, so that, greatas has been Vavasseur’s success in design, 
the Royal Carriage Department deserves credit for this par- 
ticular one. The slide is inclined at 9 pe they allow the gun 
to run up after firing, the recoil being about 2ft. din. C) 
steel shield is inclined at 33 deg. Training gear is placed at 
the right front of the mounting for wor by the detach- 
ment under cover, the “pointer, or la member, or 
Number 1,” has another training station at hand in 
rear of the breech, as A on the loading platform. The 
elevating gear is at the sight front for working under cover, 
an indicator dial E being attached to the recoiling buffer, 
and driven by a chain from the trunnions ; the training aro D 
is close to the eye of the trai “number.” To check the 
elevation indicator a stop can provided at the extreme 
depression. If this is ascertained by clinometer and 
marked b the dial, yo _— can af chec! - .* any posit by 
testing the reading when the gun is put in this on. 
The oe platform is 4ft. broad, and is reached by & con- 
venient staircase on each side. The cartridges are served by 
hand; the shell by means of the derrick K and carrier H. 
On working the winch handle L, the shell carrier is made to 
rise and come round automatically till the carrier enters tho 
breach. With drilled men, probably an average rate of one 
round in 40 seconds can easily be maintained, assuming that 
there are no delays external to the mounting. The conver- 
sion of the 6in. gun into a quick-firing piece has been very 
successful in the Navy, and must quickly come in for coast 
service. A gun so converted is only a quick-loader, unless 
the carriage is adapted to quick service. For this, axial 
recoil is essential, such as was provided in both early Elswick 
uick-firing cradles, and early designs in the carriage 
epartment, 

Fig. 7 shows the result in detail, and Fig. 3 in general 
form. A forged steel pivot A, is dropped into a cast iron 
pedestal B, on which it , a8 it were, by means of a steel 
cover ©, which rests on a of balls. By loosening the 
screws in this plate the mounting ceases to be held up and 
rests on the pedestal, so that plate and balls can be examined 
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and removed. é ol 
are housed in metal castings, termed “slippers,” which slide in 
grooves cut in the cast-steel cradle, and alug, forming part of a 
ring thrust in the breech gives an attachment for a cross- 
head actuating the buffer-rod and two trains of springs. 
This ring is the only alteration required to the gun. e 
recoil is about 13in., and 

up by the springs. 
eormmive tnialng ear; while, therefore, the a 
has close to his hand a slow motion gear, working through a 
worm, @ supplementary yuick spur training gear is added 
on the right side. A friction clutch actuated by a hand 
wheel disengages the worm gear, and enables the training to 
be done from the right side. The slow gear will easily turn 
the mounting through 360 deg. in one minute; the quick 
ear in twenty seconds. A bar and drum sight is 
attached to the cradle on the left side, which could be 
duplicated on the right side, or an auto-sight could be pro- 
vided. Asupplementary straight-edge foresight folding down 
is added to meet requirements. The elevation indicator is a 
drum close under the eye of the laying number, and actuated 
by tape from the cradle trunnions. Training angles are 
shown on @ similar adjacent drum. The laying number 
stands on a step forming part of the mounting, and has 
both elevating and training gear close to his hand. The 
operations of loading are performed from a fixed loading 


stage. 

“The projectiles and charges have to bs handed up by num- 
bers standing on the emplacement floor, and the conditions 
seem quite as favourable to rapid fire as those on board ship. 
Probably a speed of 1:5 rounds per minute will be attainable 
with the breech-loading gun, two rounds with the breech- 
loading and quick-firing gun, and five rounds with the quick- 
firing gun. The first quick-firing mounting, Mark I., is very 
similar in design to this, but somewhat more compact, since 
the gun is trunnionless. In the latest Mark II. design, 
Fig. 4, the gear is differently arranged, so as to be completely 
protected on the broadside by the curved shield, while the 
elevation indicator is placed below the shield, so that it can 
be read by an officer on the emplacement floor. The Mark II. 
mountings, which are under manufacture, will be extremely 
neat and compact. They will have auto-sights on the left 
side, and the training and elevating wheels will be on the 
same spindle. There is alternative gear worked from the 
emplacement floor. The 4:7in. quick-firing mounting is very 
similar. 

Figs. 8, 9, and 10 show the “evolution” of the 9-2in. 
mountings, that is the Mark II. (Fig. 8) with the gun carriage 
on free trucks, having a comparatively long recoil and cross- 
bow slide, and passing into Mark III. (Fig. 9), in which the 
mounting is placed upon a cast iron pedestal, built up in two 
parts. By this means, a large bearing surface upon the 
concrete foundation is secured, and at the same time the 
emplacement is not inconveniently filled up. The service 
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the gun after firing is instantly | 
It seemed desirable to provide an | 
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| at the under-cover station. The laying number standing on 
| either canting eto cau indicate by a pointer the direc- 
tion in which he requires the gun to be traversed. As soon 


The trunnions of the breech-loading gun indicator are provided, in full view of the numbers employed position. As soon as the gun is sufficiently elevated, the 


opening of the breech begins, and is completed by the time 
the gua comes to rest. Similarly the closirg of the breech 
| is effected as the gun is being depressed. There is thus no 


| as the sight is approximately “on,” however, he will haltthe | loss of time, and with untrained Jabourers the gun can be 


training numbers and complete the laying with his own gear. 


All the operations of loading are performed on the emplace- 


























one man working t: 
tile till it bears up against the breech of the gun elevated to 
15 deg. The projectile is then rammed off the carrier, which 
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Gin. H.P. racer path is placed on the top of the 
ponesiel. The carriage is of simple construction, two 
rackets supporting the slide, being built up from strong 
bolsters. e buffers are similar in design to those of the 
6in. barbette, but the trunnions rest in ball bearings. The 
recoil is about 39in, 

There is a traversing and elevating gear at the left front of 
the mounting under full cover of the parapet and shield. The 
left sighting platform has both gears, and the right platform 
traversing gear only. Training arc and a special elevation 





contains a loading tray on rollers, entering the breech 
and held by a catch until the charge also has been 
rammed. he catch is then released and the tray drops 
back into the carrier, which is immediately lowered. 
The projectile is thus never lifted by tackle or sling, 
and one man easily takes it on to the barrow and tips 
it into the carrier, which can be elevated till a pawl engages 
a notch, which detains it in a position allowing the gun to 
recoil and the breech-block to be swung clear, A short fur- 
ther lift to a second notch brings the carrier into the loading 





elevated, loaded, depressed to firirg position, and trained 


60 deg. in 50 seconds, At the same time, all numbers are 
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| which increases during 
| on this principle had already been applied to a 10in. hydro- 
| pneumatic converted mounting at Sheerness, which did well. 
| Training and elevating can be performed from the sighting 





ment floor. Shell, stored on sabots under the front parapet, | well protected, and only the Jaying number is raised above 

are picked up by a barrow and wheeled up to the carrier, into | the emplacement level. 

which they are tipped. The carrier is counterbalanced so that | 
e winch handle raises it with the projec- 


There are two carriage sights, that on the left side being 
automatic with a telescope, replaceable by an ordinary VY. 
| In addition there are two sets of gun sights, which can be 
| used from the sighting platforms if desired. The advan- 
| tages of being able to fire with the eye to the sight appear so 
| great that the writer believes that gun sights will soon be . 
| things of the past. 
| The first mounting of the above design is nearly completed, 

several rounds have been fired from it, and it is hoped that a 
round per minute may be fired by trained men without 
difficulty from this mounting. The pattern is far simpler 
and less ponderous than its immediate predecessor, although it 
has to carry a much more powerful gun. Fig. 10 shows a 
special design for a position where 20 deg. depression is 
required, and with an axial recoil arrangement. The 
trunnions are placed in cast steel sliding pieces, which move 
in a cast steel cradle built up in four parts, two side and two 
end pieces, the latter being underneath the gun, and finishing 
| attachments for the air cylinder and the piston-rod head. 
| A sleeve formed in two pieces embraces the gun, and 
furnishes a lug below. The buffer cylinder is held by this 
| lug, a its rear end enters the air cylinder through a liquid 
| gland. 

In recoiling, the gun drives back the buffer cylinder, which, 
| acting like a ram in the air cylinder, compresses the air to 
about 500 lb. per square inch. The gun is brought up in 

about 3ft. Gin. by the buffer, and the air pressure in the 
cylinder immediately runs it out again, subject to control 
| by a rod attached to the end of the buffer cylinder, which 
| enters a hollow in the piston-rod. An intensifier in connec- 
| tion with the air cylinder keeps the liquid gland in pressure, 
the recoil. A recoil arrangement 


| platform or from the emplacement level. There are three 

training stations and two elevating stations, training and 

elevating indicators are provided. Sighting offers no diffi- 

culties in the case of an axial recoil mounting, and an auto- 
| sight with telescope will be provided on the right side of the - 
| gun, The projectile is brought in a lift and rammed home, 
| when the gun is at 10 deg. elevation. The gun can be 
trained through 90 deg. in 1 min. 45 sec. by two men. A 
speed of firing of a round a minute should be attained. 

Fig. 11 shows an experimental hydro-pneumatic mounting, 
to supersede those in the service with high air-pressure and 
rocking ram cylinders. In this, instead of 1250 lb. pressure, 
which calls for special care and skill in packing, only 250 Ib. is 
required when the gun is down, as this falls to 170 Ib. in the 
firing position. The head of ram A is trunnioned into links 
B OC, forming with B E and C D a three-bar system, giving 

ractically rectilinear motion. The action on recoil is evident 
rom the figure. The ram descends vertically, displacing its 
own volume, and reducing the air-space F F. An arc H, 
attached to the elevator, moves a ratchet wheel in connection 
with a friction clutch. The gun is thus held down after 
recoil, and freed by releasing the clutch. There are, there- 
fore, no valves of any kind, and the only part of the mounting 
requiring special attention is the packing of the gland J, 
which has to retain a maximum pressure, gun up, of 170 1b., 
as above stated. Free access to the glané is provided from 
the well W. Both cylinder and ram are made of metal, to 
avoid the deposit of brown mud which collects in steel cylin- 
ders. The quick-firing gun, having no trunnions, is placed 
in a cradle L attached to the lug, 

A carriage sight built up from the brackets is provided on 
each side, and the sighting platforms K have elevating and 
training seat in addition to that worked from the emplace- 
ment floor. Straight-edge sights are also provided, thus 
there are altogether four sights, and by means of a special 
indicator elevation can be given from the emplacement floor. 
The gun can ‘be laid when down from either sighting plat- 
form and corrected immediately on rising by the laying 
number, who has complete control and can fire with his eye 
along the sight. The shield, which is objectionable in hot 
climates, and of little use, isdispensed with. A ratchet-lever 
arrangement, actuating the holding-down gear, enables the 
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the Bute Docks, and in constructing the Roath en 
HARBOURS AND WATERWAYS. locks and graving dock. He was subsequently oe 
far as loading is concerned, the conditions are precisely the — resident engineer in carrying out some large reclamation works 
same in this mounting. There is, however, the loss of time Bristol.—As the result of interviews with the directors of | at Brading, including the new harbour and the out for the 
—about eight seconds—due to the raising of the gun, and the | the Great Western and Midland Railways it has been decided | channel for the Yar, also the construction of quays, railway 
traversing, though extremely easy, will not be quite so rapid | by the Corporation not to proceed further with the Bill for | and other works. Since Sir John Coode’s death, Mr. Walker 
as in a naval mounting. Two rounds per minute does not | the new dock at Avonmouth this session. It was clearly | has been in sole charge at the Isle of Man, and has carriog 
appear to be too sanguine an estimate of the possible speed of | pointed out by the chairman of the Great Western Railway | out extensive harbour works, The Commissioners haya 
fire, provided that the garrison gunner is not handicapped by | that a scheme involving so great a disturbance of the present | finally decided, after a long discussion in committee, to carry 


gun to be worked down at drill. The 6in. p amesipar gun on 
oe can fire five to six aimed rounds per minute. So 








92° Mk il, 
Fig 3; 


















































an all-round pit, which can rarely if ever be necessary, or railway system at Avonmouth, and so many ramifications | out the reconstruction of the north pier by contract, under 
by complicated tactical arrangements from which the sailor and arrangements of important interests, should not be | the joint direction of Sir John Wolfe Barry and Sir John 
is happily free. The only difficulty to be anticipated arises pushed forward without all interests wee had full oppor- | Coode, Son, and Matthews. There was a strong feeling, on 
from the low energy of recoil due to cordite, which complicates | tunity of considering it. Lord Emlyn further pointed out, the part of a considerable minority of the Board, that the 
the problem of an H.P. design. With the breech-loading gun | in a letter subsequently sent to the chairman of the Dock works should be carried out under the direction of the staff 
firing powder, it would be easy to ensure full recoil. | Committee, that the scheme could only be warranted finan- of the Board without the aid of a contractor, and that Messrs, 
It may be seen from the above that the needs of the service | cially on the expectation that a new Atlantic trade would be | Barry and Matthews should be employed only as consulting 
have been grasped and met by the Royal Carriage Depart- developed, and that no certainty of this was yet assured in a | engineers. The recommendation of the committee was, how- 
sufficiently definite and substantial | ever, carried by thirteen votes to ten. 
shape. He also directs attention tothe | Dover—The Admiralty contract for the construction of 
$2 mkiv fact that Sir J. Wolfe Barry, in his | the new harbour has fallen to Messrs. Pearson and Son, 
Fig 10 report, expressed the opinion that Port- | Although the amount at which the contract has been taken 
Res ishead, and not Avonmouth, is the has not yet been disclosed, it is generally understood that 
; ang position for a dock and works of | more than one of the tenders were considerably below the 
Pe focal such magnitude as contemplated, on | estimate of the Admiralty engineer of 3} millions. The 
account of the risk of stability of works, other firms from whom tenders were received were Sir John 
if constructed on the treacherous | Jackson, Messrs. Price and Wills, and Messrs. Topham, 
foundation to be obtained at Avon- | Jones, and Railton. The time given for the completion of 
mouth; the easier access from the the works is 8} years. The length of the works to be 
Bristol Channel for large vessels; and | executed represents a total of 13,370ft., or rather over two 
further, on account of the greatly | miles and a-half. The area enclose@ will be 610 acres at low- 
reduced cost of works at Portishead. | water, of which 315 acres will be situated beyond the 5-fathom 
As regards the Atlantic trade, matters | line, and the anchorage will be sufficient to accommodate 
seem to be taking a hopeful turn. It | twenty first-class battleships in addition to torpedo destroyers, 
has recently been reported that final | gunboats, and other vessels. The eastern entrance will have 
arrangements have been concluded for’ a width of 600ft., and depth of 42ft. at low water of spring 
running a fortnightly line of steamers | tides, and 60ft. 9in. at high water. The southern entrance, 
between Bristol and Boston. The or that near the present pier, is to be SO0ft. wide, with 42ft, 
steamers at first are to be for a | at low water. The walis are to be built of concrete blocks 
ment. Greatly increased speed should shortly be achieved, | freight service, and have a carrying capacity of 5000 | weighing from thirty to forty tons, resting on the solid chalk. 
but it is desirable that simplicity should be kept in view, and | tons. There is direct railway communication between The height from the base of the walls to the top of the 
even the excellent position first existing should not be used | Boston and Chicago, so that, in addition to the supply parapet will be 90ft., of which nearly 60ft. will be below the 
in such a way as to bring in complication. The introduction | of freight from the neighbourhood of Boston, it is | level of low water. The works are to be carried out under 
of the auto-sight has dispensed with many operations in | expected a heavy traffic in wheat and provisions from the the direction of Major Henry Pilkington, R.E., and of 
loading, when working by range finders, and improves thespeed | West will in future find its way to England by this route. | Messrs. Coode, Son, and Matthews. 
of fire. At a moving object it is desirable that the laying |The matter has excited far greater interest on the other side 
number or pointer should be able to control his laying and fire ' of the water than it has here, and it is anticipated that, 

















A LARGE BORING MILL. 





EXPERIMENTAL H.P. MOUNTING FOR 6.1N. Q. F. GUN. 
= SCALE. , 





Tue boring and turning mill—or, as it is more commonly 
called in this country, the horizontal lathe—is rapidly ing 
| in popularity. The ease with which work can be adjusted 
on it and the steadiness with which it lies, as well as the 
i ha facility in the management of the tools, are all points in its 
a a favour. We in this country have not, however, gone as far 
: in this direction as American engineers. On the opposite page 
we give an engraving of a very large boring mill, constructed 
by the Niles Tool Works pr of Hamilton, Ohio, 
and 39, Victoria-street, London. It is shown operating 
upon a fly-wheel 23ft. 6in. in diameter. The rim of the 
wheel is 1Sin. square. The weight before turning was 
139,611 lb., the weight afterwards 128,421 lb.—57 tons—so 
that 11,1901b. were removed. The area of the face of the rim 
or periphery is 110°7 square feet, and of the two sides 
207°3 square feet, making a total area of 318 square feet. 
The work was finished in two cuts, thus mak a total 
turning of 636 square feet, and as this was, we are informed, 
removed in forty-eight hours, the average speed of work 
comes out at 134K. per hour. 

These mills are very powerful, and heavy cuts and feeds are 
the rule in using them. Frequently, on cast iron, feeds as 
heavy as gin. per revolution are moar the depth of cut vary- 
ing from jin. to jin. In America it is a rule to take all the 
stock off at the first cut, no matter how much material there 
may be to remove. The second cut, then, will simply be to 
finish the piece and make it a true job. Operating the mills 
in this manner makes their production far ter than 
that of a lathe. In boring out holes of large diameter, the 
boring tool can be put directly into the tool holder at the lower 
end of the bar, which ensures a greater rigidity in boring. 
For convenience and strength in thus using the bar there 

|is no comparison with it in ordinary lathe practice. To 
| accomplish only approximately the same result on a lathe 
| would mean that a special boring bar would have to be 
mounted on the carriage of the lathe at great expense of time 
and labour. Where holes smaller than the diameter of the 
bar are to be bored, the tool holder can readily be removed 
| from the bar, and a boring bar of as large a diameter as the 
bored hole will permit can be inserted into the tool bar, and 
| by use of the double-end cutter at the lower end of the boring 
| bar, very rapid and accurate work can be done. Attention 
| should be called to the rapid adjustment of the feed as applied 
to these mills, The feed being driven by a friction plate on 
the right hand side of the mill, iscapable of an infinite variety 
. a pg og eg ge the feed - be — by _ 
with his eye along the line of sight, and should, if possible, | should the new line be successful, it will soon develope into | Of Work. This is an advantage of great value, as it enailies 
use atelescope. These conditions involve the use of a non- | a passenger and tourist route. Boston is 200 miles nearer tc | Sooner to adjust the feed to the utmost work the cutting 
recoiling sight, and Sir G, Clarke proposed a carriageauto-sight | Bristol than New York, and the railway journey to London | ‘0! will do. ; 
early in 1896, which has since been worked out for the 9°2in. | is three hours shorter than from Liverpool. The newservice The tables in the mills made by the Niles Tool Works are 
breech-loader, and the 6in., 4°7in. yore and 6-pounder | is in addition to that recently established by Messrs. Elder, | carried on a central spindle resting below on a steel step, but 
quick-fire guns. With these fittings it is desirable often to | Dempster, and Co., between Avonmouth and Canada. } an an, bearing under the outer edge of the table is pro- 
give independence to the number laying the gun, especially The Tyne.—The Commissioners have appointed Mr. James | vided, and, when heavy pieces are to be machined, the central 
when several of an enemy’s ships may be engaged and in | Walker, M. Inst. C.E., to succoed the late Mr. Messent. Mr. | spindle is relieved, and the table allowed to rest lightly on 
motion. The introduction of smokeless powder and of auto- | Walker at present holds the appointment of Government | this outer — a is freely flooded with oil, The 
sighting enable the gun to act as a fighting unit with greatly Harbour Engineer at the Isle of Man. He wasa pupil of the | boring or turning bars are balanced by chains in the way 
increased efficiency. . ‘late Mr. McConnochie, and was engaged as his assistant at | shown. 


ae Fig I. 











N.B The Elevating Rods are not shewn 
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MACHINE TOOLS IN THE FUTURE. 

By a Macaing Toot Maker. 
Assumine that the conditions of labour stipulated for 
by the executive of the employers in conference with 
the men’s representatives are those that are to guide 
and govern the great engineering trade of this country 


in the future, some remarks from a machine tool 
maker may just now be opportune. It may be asked, 
‘“Why from a machine tool maker?” The answer is 
firstly because he is, as it were, at the genesis of mecha- 
nical engineering; secondly, because the cause of the 
existing strife is traceable in the main to his productions ; 
and, thirdly, that it will be to him in future that the 
various branches of mechanical engineering will look for 
the installation of the labour-saving tools and appliances 
necessary to enable them to hold their own against foreign 
competition. From the tool-maker’s point of view, one of 
the chief matters for consideration is what the attitude of 
buyer to seller during the last decade has been; and how 
in the future an improvement may be effected for the 
benefit of all. 

Taking, first, Government departments, State railways, 
and the like, it has been customary to submit for public 
or restricted tender, designs or detailed descriptions— 
sometimes both—of special as well as ordinary machines 
required, such designs and descriptions being frequently 
the productions of some one firm generally invited, but 
not always, to compete for the work ; and, again, when 
the privilege of tendering has been confined to compara- 
tively a few, such few have generally been selected more 
or less haphazard, and without reference to the grade of 
workmanship done by each. The effect of this has been 
discouraging ; firstly, to designers, and, secondly, to pro- 
ducers of the best work. It is suggested that in future 
for work of a special character, involving as it generally 
does new drawings and patterns, the parties invited to 
tender should not number more than two—or three at 
most—and should as far as possible be selected from 
the same grade or class according to the degree 
of accuracy and finish considered necessary for the 
particular work. Generally s ing, one would not be 
far wrong in classifying the grades by districts. In the 
various districts the skill of the mechanics varies per- 
ceptibly. Take, for instance, Manchester, Glasgow, Leeds, 
and other Yorkshire districts, such as Halifax, there is a 
marked difference in the class of work done in each. 
Details of the work to be performed, rather than a descrip- 
tion of the machine considered by the buyer as best for 
the work, should also be the more prominent feature of 
the inquirer’s specification. It is manifestly unfair to 
hand over to one maker the designs and details of an- 
other, particularly if maker No. 1 has already constructed 
according to those designs. If it can be shown that an 
unfair price is being asked for a duplicate machine, or 
that the first machine is unsatisfactory in working and 
cannot readily be rectified, then there could be no valid 
objection to another maker, or even other two, bein 
called upon to submit competitive tenders, to be judge 
on their merits both as to design and price. An instance 
is worth recording here as showing the result of a bad 
system. A Government department called upon makers, 
whom we will call A, B, C, and D, to tender for a very 
special machine. A got the order and made the machine, 
thereby ascertaining its cost. The next year a 
duplicate was required, and B, C, and D were provided 
with outline drawings of the machine supplied by A to 
guide them in tendering. This time A quoted again at an 
increased figure based on actual cost to afford him a small 
profit. B tried a rather lower figure than his previous 
one, and secured the order. Like A, he bought his ex- 
perience, and followed a similar course the following year, 
and with the same disappointing result as experienced 
by A.. The order for the third machine C secured. 
Curiously, a fourth machine came to be ordered, and 
this time A was the successful competitor, and thus 
got a duplicate order four years after his first, and 
this notwithstanding that B’s machine was the 
only really satisfactory one that had been supplied. 
Thus costly drawings and patterns were Bc by 
three different firms; a loss was probably incurred by 
each, for it is seldom if ever that the price obtainable for 
a first machine will clear drawings and patterns, and it is 
improbable other similar machines will again be required. 
Beyond a trifling gain in first cost, the Government 
department has not profited, because instead of getting 
a gradual improvement based on unbroken experience, 
the reverse has happened. If the foregoing suggestions 
could be acted upon, even in part, a vast amount of 
valuable time and expense would be saved the tool 
makers, which could, and doubtless would, be devoted to 
the further development of machine tools for the benefit 
of the community generally. 

Alluding, secondly, to the customs of what may be 
classed as private concerns, a great number of the most 
important—and it may be noted with satisfaction here, 
that with very few exceptions they are members of, and 
form the backbone of, the Employers’ Federation—have 
in the past been exceedingly fair in their dealings with 
machine tool makers, encouraging by their actions inven- 
tive genius, and furthering the interests of the trade at 
large. Still there remains an almost greater number 
whose methods are open to question. One important 
point to which to draw attention is the manner in which 
tool makers or their representatives are received, par- 
cularly if they happen to come from near at hand. Far 
more consideration is shownif a traveller from the States 
or Continent comes round. He is generally received 
with open arms, ushered into the works, and allowed 
to spot some piece of work he has a special machine 
to deal with. He informs his host what a saving 


can be effected by installing such a machine, gets his 
order at his own price without competition, and goes 
away smiling to the next works to tell his tale of success, 
and probably secure further orders. 

Another point is the inconsiderate way in which quite 














designs for some special tool destined for —— job, 
and not likely ever to have an extended use. By 
courtesy the firms feel bound to respond, although if 
they were informed of the number competing some might 
be rude enough to decline. In such cases competition 
should be restricted, and it is at least due to the tool 
maker that he should be informed of the number and 
character of his competitors before he is put to the serious 
expenditure of time and money such cases involve. Un- 
fortunately, the practice complained of has extended of late 
years. Formerly it was the custom for the buyer requirin 
aspecial tool to put himself in the hands of some truste 
firm to design and make what he wanted, with the cost as 
basis for selling price ; or to have the tool designed by an 
expert, and then to obtain tenders according to such 
design from two firms whose work was considered equal. 
It is to be hoped in the interests of all that the old 
practices will be more resorted to in the future. 

The Americans have, no doubt, of late been getting a 
great deal of kudos at the expense of British machine 
tool designers and makers, but with the restriction in 
the manning and rating of machines removed, it is to be 
hoped that the latter will be soon restored to their proper 
poeition. 

That there has in the past been apathy in the installa- 
tion of labour-saving tools on the part of users in this 
country, doubtless in a measure due to the fearful 
restrictions to which they have been subjected, there is 
no gainsaying. But during the last year or more, when 
for the most part tool makers here have been exceedingly 
busy and unable to attend to the more immediate wants 
of their customers, the Americans, driven to it by their 
long spell of bad trade, have been casting about for outlets 
for their accumulated stocks, and as far as this country is 
concerned—helped as they are by the fiscal policies of the 
two countries—with very marked success. ‘he designing 
and evolving of special tools and labour-saving appliances 
hascertainly had an immense impetus given to it in America 
by reason, first and foremost, of the freedom enjoyed by the 
employers in the management of their works, but not- 
withstanding all this, Great Britain has been steadily going 
ahead. It is only necessary to consult the patent records 
to realise this. A point again here; users in other 
countries, judging by inquiries and orders frequently 
received, consult regularly these records, while it is an 
exception to receive even an inquiry from a home firm 
referring to them. 

It must be admi.ted that in the matter of advertising and 

pushing their wares the Americans have taught us a lesson, 
as also in the selection of machines to which they consider 
it will pay them best to give their. thought and attention, 
that is, those for which there is likely to be the wider 
demand. But circumstances have helped them to this. 
In our old country, while a number of firms devote their 
energies to designingand making complete plants for marine, 
locomotive, or stationary engine and boiler making, for 
ordnance and small arm factories, and the many other 
special branches of engineering, in a new country like 
America such a course is naturally the exception. One 
firm lays itself out to produce one or a very few types 
or classes of machines, while another takes up some one 
thing else. Thus a user there at once goes to a certain 
firm for planing machines, to another for turret lathes, 
yet another for milling machines, and another for drilling 
machines, and so on. 
In conclusion, the British machine tool maker does 
vastly more scheming than either his continental or 
American rivals, and, accorded fair treatment in the 
futue, users will be able to get designed and made here 
everything they are likely to require, as well if not 
better than abroad. 








THE FISH-JOINT. 


Iv is hardly too much to say that after the locomotive 
itself no invention connected with oy has proved so 
successful and indispensable as the humble fish-joint. Out of 
sight and out of mind with railway travellers, it is a principal 
factor in permitting the speeds and weights required in 
modern traffic, and its general employment all over the 
world is a most convincing proof of its exceeding adapt- 
ability to the purpose for which it is intended. 

The cxigital potions for the fish-joint is now just over halfa 
century old. It is No. 11,715, and was taken out on May 24th, 
1847, by William Bridges Adams, of Old Ford, Middlesex, 
engineer and carriage builder, and Robert Richardson, of 
Hadleigh, Essex, civil engineer. They seem to have only 
contemplated the use of “wood or metal fishes or wedges,” 
and preferred having the rails rolled to fit the fishes, rather 
than the opposite practice. The drawings show fish-plates 
driven in between two very closely-spaced chairs, and without 
any bolts or other means of preventing them working out ; 
but this was never, so far as we know, even tried except 
perhaps experimentally. A large double chair, reaching from 
one sleeper to the other, the joint being above the opening 
between the two sleepers, was another method proposed, or 
it might be placed upon a single sleeper of extra width. The 
aeet peincigle was that the fishes should support the rail 
vertically beneath its upper table, whether it rested on the 
bottom of the chairs at each side of the jointor not. Adams’ 
first fish-plates were 18in. long, but he considered 30in. or 
36in. would be better. For the purpose of being driven in 
between chair and rail this might be so, but as a suspended 
joint such great lengths would obviously | coir the sleepers 
on each side — placed sufficiently close together. The 
patentees pret to have rails with square channels rolled 
in them laterally, so that the fishes might fit these channels 
and the better support the rails. Under this system the 
fish-plates were in close contact with the web of the rail, 
but did not support the head of it well, It was also cus- 
tomary at first to make the plates somewhat thicker, length- 
wise in the middle, which had the effect of diminishin, 
their resistance to transverse strains. With all its origin 


‘faults, however, the new rail-joint was a remarkable success 


in many ways. Prior to its introduction, rails hammered 
out at the ends at a fearful rate, and had to be taken up and 
shortened, thus increasing the number of joints and multi- 
their ill-effects. It was reckoned that the new joint 





more than that in cost of maintenance of way. A further 
saving, though one not so easy to estimate, undoubtedly took 
place in wear and tear of rolling stock and in saving of 
tractive power. Under the old system of joint chairs, man 

serious accidents took place through the “ tipping” of the 
sleeper on which they rested. The fish-joint added enor. 
mously to the security of railway tcavelling, and enabled 
higher speeds to be run with confidence and safety. There 
was another most important point in connection with the 
fish-joint. It rendered the permanent way of the narrow. 
gauge lines quite as safe at high spseds as Brunel’s system 
on the broad gauge, and was far more smooth and comfort- 
able for the passengers. No one has ever yet succeeded in 
devising a satisfactory mode of joining bridge rails, at any 
rate on longitudinal timbers. In fact, es is well known, they 
are not joined at all, and are just as deficient in continuity 
of level at the adjacent ends as were the old reversible double. 
headed rails when joint chairs were in vogue, The boasted 
superior smoothness of the Great Western running dis- 
appeared at onco when the heavy blows at the joint chairs 
formed no longer such a distressing feature of narrow-gauge 
travelling. At the present time the contrast between the 
two systems can be well observed on many parts of the (ireat 
Western, sections of bridge rails and bull-heads fre«uently 
alternating where the longitudinal road is being taken up, 
The question of speed was no’ less important, and with im. 
proved permanent way the narrow gauge soon did all, and 
more, than its rival accomplished. 

Fish-jointing was first applied here on the large scale on 
the Eastern Counties—now Great Eastern—Railway, soon 
after the patent had been granted. The old rails were 
punched with a portable machine, worked by a small engine, 
the cost of jointing a mile of single line, laid with rails only 
15ft. long, being estimated at £91 17s. On the Continent 
also it was very soon adopted, the Dusseldorf and Elberfeld 
line, in Germany, being fish-jointed in 1847. Several varia- 
tions from English practice were at one time common in that 
country. For instance, only two ordinary bolts were some- 
times used, whilst a larger central one passed between the two 
rail ends by a hols common to both. It was also usual to 
have the nuts on the inside of the rails, and to uee fieh-plates 
as long, and even longer, than the space between the sleepers 
nearest the joint. gy attempts at combining the fish- 
joint with the joint chair have been made, both here 
and abroad, but without much success, and tho original 
principle of a suspended joint has survived all efforts to 
improve upon it. The improvements which have been made 
in the design and fitting of fish-plates are well known, and 
one of the first and most important consisted in making the 
bolt holes slightly oval to permit the rails to expand and 
contract freely without straining the bolts. It is now, 
however, very usual to make this hole circular, but fin. 
larger than the fish-plate holes, and ,’,in. or fin. larger than 
the bolt itself. Square necks to the bolts, to prevent them 
turning in the plates when the nuts are screwed up, are 
another important improvement. The addition of flanges 
nearly meeting below the bottom of the rail adds much to 
the vertical stiffness of the joint, but about doubles the 
weight of a pair of plates. 

Great trouble was sometimes experienced from the nuts 
working loose, but this has been reduced to a minimum by 
making the plates fit accurately ynder the head of the rail, 
using full clean threads, and having no burrs left upon the 
edge of the hole, either in nut or plate. The nut is also 
—_ much stress and vibration by bolts slightly smaller 
—_ the holes, and by the plates not touching the web of the 


Steel is now gencrally used for fish-plates, but iron for bolts, 
the latter weighing on the average 5 lb. the set of four. 
With a length of 18in. to 20in., modern fish-plates weigh 
from 40 lb. to 54 lb. per pair when flanged, and about half as 
much when plain, and are about 5in deep in the former case, 
and 3in. in the latter, with an average thickness of lin. The 
excellence of the fish-joint largely depends upon the shape of 
the rails to which it is applied, and to the quality of the 
fitting, but when everything is properly proportioned, it is 
equally suited to bull-head, reversible, and ewe Vignoles 
or T rails, and is the best rail connection known at the pre- 
sent time. 

The — patentees had a royalty of er per joint, 
with which they did very well in the days of 18ft. rails, but - 
the invention has now, of course, been common property for 
@ great many years. 








Tus Licht Ramway Commission within the next three months 
bas to consider thirty new projects, including twenty for Englard, 
six for Wales, and two for Scotland. It is proposed to work six- 
teen of the railways by electricity, thirteen by steam, and one by 
hydraulic power. The complete list of projects with names of 
projectors will be found on another page. 


Messrs. MAUDSLAY AND FieELD.— Daring the past year this 
firm has turned out a great deal of work, Their contracts as a 
rule extend over such a long period that it is very difficult to give 
any idea of the work done by mentioning only the contracts 
actually completed within the year. The followiog summary shows 
work completed or in course of completion :—Machinery of H.M. 
battleship Cezar, 12,000 indicated horse-power. Machinery of 
H.M. torpedo catcher Zebra, 4500 indicated horse - power. 
a H.M. torpedo catcher Conflict, 4500 indicated horse- 

hinery of H.M. ge catcher Teazer, 4500 indicated 

Machinery of H.M. torpedo catcher Wizard, 4500 
indicated horse-power. Machinery and Balleville boilers for the 
following vessels: H.M. first-class cruiser Spartiate, 18,000 indi- 
cated horse-power; H.M. battleship Albion; 13,500 indicated 
horse-power; H.M. second-class cruiser Gladiator, 10,000 indicated 
horse-power. Belleville boilers for H.M.S. Vindictive, 10,000 
indicated horse-power. Belleville boiler work for H M.S. Goliath, 
13,500 indicated horse-power. Part of the boilers and a consider- 


—_ 
orse-power, 


r, 
able amount of auxiliary machinery for H.MS. Glory, 13,500 
indicated horse-power. Auxiliary machinery—air compressing and 
electric lighting machinery—for H.M.S. Vengeance, 13,500 indi- 
cated horse-power. Belleville boilers for Austrian cruiser Bada- 
Pest, 8500 indicated horse- . Belleville boilers for Chilian 
cruiser Admiral O'Higgins, 16,000 indicated horse-power. Belle- 
ville boilers for Chilian training ship, 1500 indicated horse-power. 
Belleville boilers and auxiliary machinery for Austrian cruiser 
Ram D, 12,300 indicated horse-power, ork completed within 
the year at Genoa :—Machin of armoured cruiser Garibaldi, 
13,000 indicated horse-power. Work completed within the year at 
Barcelona:—Machinery of armoured cruiser Carlos V, 18,500 indi- 
cated horse-power. Machinery cf torpedo gunboat, 3500 indicated 
horse-power. Machinery of lo gunboat, 3500 indicated horse- 
power. Machinery of torpedo gunboat, 3500 indicated horse- 
power. Also a large amount of auxiliary machinery, such as feed 
erg hot well pumps, furnace air pumps, dynamos and engines, 

+ hoists, air compressors and rese! —— engines, 
reducing valves, separators, filters, steam traps, &c., for British 








@ number of firms are asked to submit estimates and 





edded 
ded at least 25 per cent. to the life of the rails, and saved 


and foreign war vessels not mentioned above, 
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STEAM MOTOR TRAIN 






LIQUID FUEL ENGINEERING CO.,, ISLE OF WIGHT, ENGINEERS 





A STEAM MOTOR ROAD TRAIN. 


Tus road train was built by the Liquid Fuel Engineering 
Co., Isle of Wight, and designed by H. A. House, jun., works 
manager of the company, to run between Cirencester and Fair- 
ford, Gloucestershire, a distance of eight miles, in connection 
with the Midland and South-Western Junction Railway and 
the Great Western Railway. The train consists of powerful 


motor van, capable of carrying 24 to 3 tons of goods and | 


luggage, coupled to a passenger car or omnibus, capable of 
seating twenty passengers inside. The total length of the 
train coupled together is 35ft., and it can easily be turned 
within a radius of 20ft. The coupling arrangement is made 
elastic, and there is no unpleasant jerking motion when the 
train is started suddenly. The van is 14ft. 3in. long, 6ft, 3in. 
wide, 9ft. 6in. high, and with 250 cubic feet capacity. It is 
fitted with double-folding doors at the back, and sliding doors 
at either side for greater convenience in handlivg goods. 

The boiler is the company’s type—for description see THE 
ENGINEER, June 4th, 1897—designed especially for motor 
cara, and is a combination of the smoke tube and water tube 
with 100 square feet of heating surface, and is fitted with a 
35-horse power “ Lifu’’ burner automatically regulated by the 
steam pressure in the boiler at 225 1b. pressure per square inch, 
The largest part of the boiler is below the body of the van, 
and that part extending through the body is only 20in. 
diameter, and is lagged with asbestos and covered with teak 
staves. There is ev no heat in the goods compartment 
of the van from the boiler. 

The engine is a double-tandem compound reversible, 
designed especially for motor car purposes, capable 


35 indicated horse-power by letting high-pressure steam into 
the low-pressure cylinders. The engine is securely fastened 
underneath the 
a countershaft by means of steel cut bevel gears through a 





ROI Ie we ot 





Board’s rules and regulations. The van unladen—without fuel 
and water weighs 1 ton19cwt. The omnibus or passenger car 
weighs 25 cwt., and is fitted with a powerful tramcar type of 
brake, and is worked by the conductor on therear platform. The 
total weight of the train fully loaded is about eight tons ; it will 
climb grades of 10 per cent, with ease at the limited of 
six miles per hour. The van may be run singly at the rate 
of eight miles per hour, and is capable of climbing grades of 
20 per cent., fully loaded. 


| years woul 








THE NEW CHINESE CRUISER HAI TIEN. 


Tue Hai Tien, the latest addition to the Imperial Chinese 
Navy, launched a fortnight ago, has been built by Sir William 
G. Armstrong, Whitworth, and Co., Newcastle-on-Tyne. Her | 
leading dimensions are: — 396ft. long; 46ft. Sin. beam ; 
16ft. 9in, mean draught ; with a displacement of about 4300 
tons. As regards armament, shewill carry two Sin. breech-load- 
ing guns, one forward the other aft; ten 4°7 quick-fire 


| guns, eighteen 3-pounder quick-fire guns, four 37 mm, 


Maxims, six rifle calibre Maxims, and five torpedo tubes. 
Her protective deck is of 5in. steel on the sloping parts, 
poy es | to 1jin. in centre, which is horizontal; 6in. 
steel is for the sides of the conning tower. Her hull is 


| provided with a cellular bottom throughout, while above she is 


of | 


developing 20 indicated horse-power working compound and ), 


ly of the van, and power is transmitted to | 


telescopic shaft, which allows for the action of the springs | 


and unevenness of the roads. The countershaft is fitted wi 


a compensating gear, and is securely fastened to a pair of | 


steel reaches, steel pinions are fitted to either end of this 
countershaft which run in large internal cut gears fastened 
to the spokes of the hind wheels, each of theee gears being 
protected by dust-proof rds, The speed ratio of the 
engine is 12 tol, ata speed of eight miles per hour ; all of the 
shaft gears run in dust-proof oil cases. The exhaust steam 


from the engine first passes into an exhaust box, thence | cally. 


through a feed-water heater—condenser and separator com- 
bined—the small quantity of steam not being condensed 


passes into the funnel, where it is superheated and made | 


invisible. There are two pumps for feeding the boiler, one 
being double-acting, with reducing s gear working direct 
from the e 
pump placed beneath the driver’s seat for feeding the boiler 
when the engine is at rest, or which can be used as a hand 
pump when the boiler contains no steam. 

Two water tanks, — of holding 85 gallons, are fitted 
in the van, one above the platform and one below in front of 
the driver’s seat. This is a sufficient quantity of water fora 
run of 15 miles over rough country roads ; both tanks are filled 
by means of a steam injector in about six minutes. There 
are also two fuel tanks, capable of holding 20 gallons each, 
fitted underneath the body of the van at the extreme rear 
end, and both filled from outside. These may be worked 
independently or together, and supply can be changed from 
one tank to the other without lett — fireout. Indicating 
dials are fitted to each tank, which show the exact quantity of 
oil at all times. The oil consumption, when the train is fully 
loaded, is from } to-1 gallon per mile, according to the con- 
dition of the roads, and it can be bought at prices varying 
from 34d. to 4d. per gallon in London. All pipes are of 
solid drawn copper tubing, and are connected by means of 
the company’s patent joint, which can be repaired in about 
five to ten minutes, if necessary. 

The steering is controlled by means of a steel lever or tiller 
placed in a convenient position for the driver, connected 
to the pivoted axles by suitable steel rods; the vehicle is 
at all times perfectly under the control of the driver. A 

owerful steam brake is fitted to the van, which is capable of 
olding the rear wheels fast at full speed. 

The train in all respects is built according to the Loco- 
motives on Highways Act, of 1896, as per Local Government 


é crankshaft, the other an auxiliary duplex | 


| petitioner, owing to the dislike of the companies to adopt a | and particulars are given 


| as railwa: 
| tion until 








divided into numerous water-tight —— by efficient 
bulkheads. She has bunker capacity for stowing 1000 tons 
of coal. It is anticipated that org 3 like 24 knots will 
be her trial speed with forced draught. She is to be provided 
with two masts with fighting tops, and a pair of somewhat | 
e funnels. Three powerful search-lights will form part 
of her equipment. The drawing on page 597 shows this 
powerful cruiser as she may be expected to appear when com- 
pleted for sea. 








RAILWAY SIGNALLING BY ELECTRICITY. 


A petition for the extension of the term of letters patent 
granted on Dacember 12th, 1883, for fourteen years to Mr, 
Stanley C. C. Currie and Mr. Thos. A. Timmis, for an invention of 
‘* Improvements in the means for working and interlocking railway 

by electricity,” was made last week to the Judicial (2m- 
mittee of the Privy Council. The invention consists in operating the © 
arms of railway signals by electrical energy instead of mechavi- 
To this end an electro-magnet is placed on or near the | 
post on which is the signal arm, Each signal post and arm ina 
railway station is also fitted, and each is connected by wires or leads | 
to a source of electricity, which may either be a battery or a con- | 
tinuously running dynamo. It is claimed that the interlocking | 
of signals with each other and with points electrically is more | 
safe and economical than when it is done mechanically. The | 
levers used need only be very small, taking up little room, and the 
working of the apparatus is such that it can be at any time posi- | 
tively proved that all the points are in their proper position. The | 





untried system in such an exceedingly serious matter | 
signalling, failed to get any of them to try the inven- | 
1891, when the Liverpool Overhead Electric Railway 
was made, That railway was fitted up with an electric signalling 
system arranged according to the invention, and it has been ia 
operation ever since, proving reliable, economical, and satisfac- | 
tory. It was also at work in a small way on the Swansea | 


novel and 


Dock Railway. Owing to the cause thus indicated the petitioner | 
had not derived any profit from the invention, but, on the con- 
toe covten been largely out of pocket in his endeavours to introduce | 

e m. 

Evidence was given in support of the petition, witnesses being | 
called to speak to the meritorious nature of the invention. The 
invention had been tried with success on the Woodside branch | 
line of the Great Northern Railway and elsewhere. The cost of 
electricity for working the system on the Liverpool Overhead 
Railway for twenty houra was 63., the system being worked 
there automatically by the laiians 

Lord Hobhouse, in delivering judgment, said their lordships 
were of opinion that the petitioner had established two points of 
very considerable merit in his invention, one being that it could 
— at a distance quite unattainable by any prior system, and | 
the other that it had the effect of releasing as well as locking the 
signal arms, and it was also quite clear and not disputed that he 
had not only received no remuneration, but had undergone very 
considerable loss in his continued efforts to bring his invention into 
operation. With respect to his want of success their lordships 
appreciated what had been said of the great difficulty in the in- | 





| been published. Messrs. F. 
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troduction of such a system, that the ground was occupied by ma- 
chiaery of other systems, and that a new system could not be 
introduced except at a great cost. They appreciated the difficulty 
of erecting generating machinery in new countries specially before 
Mr. Timmis’s patent could be brovght into working. erefore 
their lordships were of opinion that it was a propsr case for them 
to advise her Majesty to grant an extension of the term; and in 
the circumstances, pee to the great difficulties and to 
the certainty that it could only bs very gradually introduced, and 
perhaps only in the case of new railways, they thought that ten 
» fen be too long a time for it to bs extended, 








CATALOGUES. 


Thomas Greenwood, Halifax.—Catalogue of new and second- 
hand engineers’ tools, wood-working machinery, and contractcrs’ 


plant. 

The ‘ Trusty” Eogine Works, Cheltenham.—lIilustrated revised 
catalogue of ths “‘ Trusty ” oil engines. — We notice in the catalogue 
several illustrations of newly-designed engines and other improve- 
ments, 

Brush E'ectrical Engineering Company, Liwited, London.—New 
catalogue of engines, dynamos, motors, alternators, transformers, 
&c. &c,—The book is bound in cloth cover, and nicely printed in 
two colours, on plate paper. 

Niles Tool Works, Company, Hamilton, Ohio, U.S,A., and 
London. — Labour -saving machinery; complete equipment for 
railroad, locomotive, car, and general machine shops, engine, and 
boiler plants.—This is a very neat catalogue, printed in four 
languages, a German, French, and Spanish. 

Geipel and Lange, Westminster.—The “ Naval” metallic pack- 
ing, and Geipel’s steam trap. Messrs, T. Richardson and Sons, 
Limited, have appointed this firm sole representatives in London 
and district for the Brown electric generators and polyphas> 
motors, made by Messra. Brown, Boveri, of Baden. 

The General Electric —— Limited, London and Man- 
chester.—Fifth edition of Sec O Catalogue, devoted to electro 


| medical supplies, and comprises all the requisites for F. 
| galvanisation, electro cautery, and complete 


list of Réatgen ray 
—_ 


Farrar and Co., Johannesburg.—R3vised illustrated 
catalogue of steam engines, boilers, air compressors, rock drills, 
pumps, trucks, locomotives, stamp mills, and all classes of ma- 
chinery for mining, specially adapted for the South African gold 
mines.—This catalogue comprises about 400 ) pages, and is ly 
the largest and best appointed catalogue e kind which has 
A. Ro and Co., Old Broad- 


apparatus, as well as the Edigon 
Howard 


street, are the London egents. 








DIARIES AND CALENDARS. 


Ws have received from the Gloucester Railway Carriage and 
Wagon Company, Limited, the ‘Gloucester Diary and Directors’ 
Calendar for 1898,” this being the third year of issue. This little 
book contains much that is useful to thoee for whom it is intended, 





| and the calendar is interleaved with blank pages to enable notes to 


be made. The notes for visitors to Gloucester have been extended, 
respecting many features of interest, 
including the Savern ‘‘ Bore,” the Gloucester ‘‘ Mop,” and the 
‘* Festival of the Three Choirs,” which is = the oldest and 
most important annual musical meeting held in Great Britain (the 
Welsh Eisteddfod alone excepted), This festival occurs in 
Gloucester in Ssptember, 1898. 
From Messrs. McCorquodale and Co., Limited, we have received 


| their “Railway Diary and Officials’ Directory,” alsoa ‘‘ Railway 


Almanack,” for the ensuing year. Tae former of these is too well 
known to need any remark, except that it is an excellent shillings- 


| worth for railway men. 


Messrs, James Menzies and Co., London, have sent us ons of 
their Christmas psncils, representing a screwed and socketed tube. 
= is a very neat device, and will be a wel present wh 
it goes. 

We have to thank Messrs, Ismay, Imrie, and Co., fora beautifally 
got-up calendar in a Russia leather case, The removable dats 
cards are printed from the stone and decorated with the signs of 
the — and illustrations of ships, &+., belonging to the White 
Star Line, 











TRADE AND BvusINEss ANNOUNCEMENTS.—Dr. J. Hopkinson 
informs us that at the end of this year he will remove his offices to 
Victoria Mansions, 28, Victoria-street, S.W.—Mr. G. Horbert 
Bayley, A.M. Inst. C E , civil enginseer, architect, and surveyor, of 
Manchester, and Lymm, Cheshire, has been elected a member of 
the Sanitary Institute, 
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LETTERS TO THE EDITOR. 
We do net hold ourselves responsible for the opinions o7 our 
‘ correspondents, 





RAILWAY SPEEDS. 

Sir,—In reference to the leading article on this subject in THE 
ENGINEER of December 3rd and the accompanying correspondence, 
the present record spead of locomotive performance is, I believe, 
the one obtained on the s ran from Chicago to Buffalo, 24th 
October, 1895, which was in competition with the run from London 
to Aberdeen, 22nd August, 1895, on the last day of the ‘‘Race to 
the ae The American =: was 510 — in = —- 

miles per hour, ppages; the Hag 
a 540 miles in 511 minutes, or 63 8 miles per hour, including 
atop) ; but the special feature in the Am ran was thata 
it of 11 miles was accomplished in 7 min, 41 sec., being aspeed 
of 85-9 miles per hour running, and with the English train a speed 
of 85 miles per bour was reached for a short distance. The 11 miles 


would run at 120 miles an hour if he could only get the ends out 
of his cylinders during the exhaust periods in each revolution. 

I repeat that the whole difficulty is back pressure, due to a 
throttled exhaust caused maiuly by want of depth ia the valve 
bridge. RUNNING BoarD, 
Glasgow, Dac, 10th. 


Sm,—If Mr, Stretton, who has ridden on an American flyer, 
and has apparently really got at facts, will supply us with some 
further information, we shall begin to get out of this correspon- 
dence not a little good. 

I take it that the Atlantic City Express does something close 
on 70 miles an hour for long stretches, and much more than this 
for considerable periods. 

Now, I will ask Mr. Stretton to let us have answers to the 
following questions. I have no doubt he can answer them by 
reference to his note-bock, for he is evidently a careful observer, 
and not likely to have overlooked essentials :— 

(1) What is the diameter of the blast nozzle? 

{3} Whereabouts did it stand with relation to the base of the 


on the American line were between State Line Station, 65°9 miles | chimn, 


from Boffalo, which was ed at 10.38.15 a.m., and Westfield 
Station, 54°9 miles from Buffalo, which was passed at 10.45.56 
a.m, The time of passing the stations was recorded by two 
separate observers, the moment of being pesmi by a 
observer who was watching the line; and there does not 
seem any room to doubt the authenticity of the record. The 
ticulars of the run were given in THE ENGINEER, 15th November, 
895, page 486, and 27th March, 1896, page 313, and some additional 
details have since been obtained direct from the railway. In the 
case of the Eaglish train, the distance run at the extreme speed 
was too short to make the calculation of speed fully reliable ; but 
with the American train there has been obtained a definite trust- 


worthy performance of 859 miles per hour for a continuous run of 
ll with a train of 136 tons net weight (exclusive of engine 
and ). The Eaglish train was only 70 tons net, bat it was 


taken up the two heavy inclines of 1 in 75 at Shap and Beattock, 
whilst the American train did not meet any heavier gradient 
throughout than 1 in 190. In the 11 miles of the American 
highest there were 44 miles in the middle down 1 in 333, 
and the rest was nearly level. 

The special point of interest in the parison between these 
two railway runs is the difference bet the k tives em- 
ployed on the two lines. The English engines had 6ft. 6in. and 
7. lin. coupled wheels, but the American engines had 5ft. 8in. 
and 6ft. coupled wheels, and the highest was ee 
the 5ft. 8ia. wheel engine, and this engine had actually six wh 
coupled. It had outside cylinders 17in. x 24in., with valve chests 
on the top, according to American pattern, and a free exhaust. 
This trial establishes the fact that the speed of a locomotive is not 
limited by difficulty of exhaust, up to the very high piston spsed 
of thirteen reciprocations per second, and that the cause of the 
limit of speed that occurs at 85 miles per hour has to be looked for 
in some other direction. One important point in maintaining high 
speed is boiler power, to give abundant supply of steam 
within the shortened time, and in this respoct the American engine 
that attained the _— speed had an advantage over the Eoglish 
engines of about per cent, in extent of heating surface, and 
anarh uet cot. Se te area; it had also an advantage of 30 
per cent, ing wheel adhesion weight. 

The remaining point to be considered as a causs for limitation of 
speed is the vertical disturbing force caused at very high speeds 
by the balance weights that are put into the wheels at their cir- 
cumference, to counterbalance the reciprocating parts of the 
engine, and the side coupling rods ; which weights had a vertical 
movement that was reversed as often as thirteen times per second 
in the case of the above engine, when running at 85 miles per hour, 
and this vertical force either diminished or increased in each half 
revolution the pressure of each wheel upon the rail to a very 
serious extent. It has been shown— “ Proceedings” Institute 
Civil Eagineers, vol. liii., p. 346—from actual observation that this 
vertical dii ing force is so great at a speed of 74 miles per hour 
as to reduce the effective weight on a driving wheel at one point 
of each revolution actually below the amount requisite for adhe- 
sion, and consequently to allow the wheel to slip in each revolu- 
tion ; and that a slip of as much as 19 per cent. actually occurs in 
a four-coupled engine when running at 74 miles per hour. The 
amount of this vertical force will be increased by in- 
crease in size of the cylinders and wheels, and the consequent 
the weight of the reciprocating and the American 
engine leh onan cylinders and small — wheels, “pt propor- 
tionately reciproca parts, an important advantage 

raising the limit of pone attainable in locomotives ; and its 

wheels—instead of only four-coupled—give a farther 

important 1 age, ag preven’ slipping. Instead of the 
Eagilish practice of wheels and cylinders for increasing 
speed of express engines, the conclusion from the above 

to be that the opposite course of small wheels and small 
indera, with their consequent reduction in weight of reciprocat- 
parts, is the correct construction, 
Another point that has been noted in reference to locomotive 
resistance is the apparent anomaly of a reduction taking place in 
the resistance at high speeds ; and the usion seems irresistible 
that from some cause a reduction in the resistance does actually 
take place. As previously pointed ont by THE ENGINEER, the 
defi of both the * agaenamary way and the road bed is 
necesearily an appreciable amount under the very severe load of 
pgs ats ate rail of only 8ft. or 9ft., such as occurs in 

cou 
rising 








Ay 
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express engines, and this must produce a constant 
ient in front of the driving wheels, which has to be 
surmounted continuously in running. The amount of this 
Sauna of the rails will be reduced by shortening the time that 
the engine is resting upon one 8ft, le of the rail, and when 
running at a high speed the amount of deflection produced will be 
greatly reduced, At ape per hour the engine would be 
only one-fifteenth second passing over the 8‘t., and at an 
infinite velocity the result in deflection would be nil. The case is 
to skating over thin ice—as suggested in a letter in the 
last number of THE ENGINEER, page 554—the weight of a skater 
that would break through the ice if passing slowly is carried over 
safely when at fall speed, the pressure upon any one point of 
the ice being diminished as the time of resting upon that point is 
diminished by increase of speed. Ww. 
December 7th, 





Sir,—It is very curious how all your readers dealing with the 
question why a locomotive will not run faster, rush back to the 
notion that want of boiler power is to blame. For light loads and 
no loads this has nothing to do with the question. An extended 
experience with express trains tells me that no increase of boiler 
power is needed, Many of our locomotives are short of boiler 
power for trains of 250 tons behind the tender, with an a 
speed of over 40 miles an hour, including stops, but this is quite 
ancther matter. The reason why our engines will not run faster 
is that the steam cannot be got out of the cylinders fast enough. 

If any of your readers is in the position to do it, let him try 
an experiment which I have seen made a dozen times. With a 
moderately heavy train and plenty of steam, running as fast as 
she will go let him put the reversing lever forward a couple of 
notches, and note the result ; for a few seconds she will run Seton, 
and then, becoming ‘‘choked with steam,” she will run slower. 

A notable example of this was supplied during the brake trials 
at Trent, when very nearly the highest epeed was attained by a 
little North-Eastern engine, driven by an extremely impassive 
man, who took no a tt interest in the trials. He ran his 

from start to finish in the same notch, whereas all the other 
jast as they got on the trial stretch, gave their engines 
one or two more notches, and thereby at once reduced the speed. 

Over and over again I have seen speed accelerated by linking up. 


ey? 
(3) The lap on the slide valve? . 
(4) The area of opening for steam and for exhaust with the crank 
on the dead centre! 
(5) The diameter of the steam pipe? 
(6) The area through the throttle? 
(7) In what notch—or equivalent, if screw gear—was the revers- 
ing lever when the greatest speeds were attained ! : 
(8) The distance in feet and inches between the inside cf the 
cylinder and the blast pipe orifice—how far, in a word, had the 
exhaust steam to travel! 

From an examination of many high-s: diagrams, Eaglish and 
American, I conclude that the average back pressure is less in the 
American than the English engine, and this would explain much. 
The Eoglish engine is intended not so much for speed as for 
economy. Several years ago the lap on a number of North- 
Eastern passenger es which were heavy on coal was increased 
from jin, to liin., as well as I remember ; the result was a con- 
sideravle saving in coal, bat the trains no longer kept time. 
Newcastle-on-Tyne, December 12th. A, M’CREE, 


Sir,—In his most interesting letter on page 554, Mr. W. M. 
Ackworth, in giving the running of the Atlantic City Railroad 
express, leaves out a most important item, viz., the weight of the 
cars behiad the tender ; but as he was too late to get @ run on the 
‘*Flyer”—only put on for service in sammer—and had togo on the 
slow train, which seems only timed at about 604 miles an hour, 
start to stop, the chances are the train was heavy, and the per- 
formance, therefore, no less fine than the faster ones with less 
load. Would he kindly tell us whether I am right in saying he 
had seven cars weighing, empty, about 225 British tons? 

This same engine seems to have taken, on August 14th—Sanday 
—fourteen cars weighing over 1,000,000lb., or about 450 tons, 
and covered the 49 miles outside city limits in 49 minutes, I have 
before me the complete schedule of the running of this ‘‘ Fiyer” 
for Jaly and August, and her average speed for the fifty-three 
days for 554 miles, start to stop, is 69 miles per hour. On twenty- 
two days she had five cars = 163 tons, and on thirty-one days six 
cars = 194 tons (British). 

You ask the proper questions in your article as to why U.S.A. 
locomotives are so cutting us out in speed and weight hauling, 
and I contribute my item to the solation of the problem by sayiag 
that from some experience on our locomotives, the chief fault lies 
in the fact that we have not nearly enough heating surface, and 
therefore our engines cannot and do not make enough steam at 
high speeds, This Atlantic City engine has 1835 square feet of 
heating surface, including a fire-box 9ft. Gin. long and 8ft. wide ; 
and hence, as lft. in the fire-box is equal to 10in, in the tubes, she 
has well over 2000 square feet, if compared with a locomotive such 
as one of ours with a small fire-box. Aleo many of our engines 
have cylinders too big, and so make their shortness of breath much 
worse. Lastly, our steam pressure is generally too low. 

Can anyone tell us why we should not build engines which, 
having not less than 2000ft. of heating surface, and not less than 
200 lb. of steam, would be really economical machines ! 

Norman D, Macponacp, 

15, Abercromby-place, Edinburgh, December 7th. 





S1r,—Having read in last week’s issue of THE ENGINEER, ‘‘ Why 
did not the Eiward Blount run faster!” I beg to coffer an answer 
to the problem. Having had a little experience with that identical 
engine once or twice, my answer is, that the siza of the steam 
pipes from the boiler is too small to supply the cylinders to work 
the engine at the speed of 80 miles per hour ; and also the ports 
in the regulator head are too small to admit sufficient steam from 
the boiler, as would be required by having larger steam pipes. 
These alterations being done, I venture to say that the speed of 
this type of engine on the L.B, and S.C, Railway would, if +. 5% 
be equal to - American engine, 8. E. B, 

Aberdeen, December 7th. 





Sim,—Will you permit me, one of your non-professional readers, 
to reply to Mr. S:retton’s oO pa in your last issue— 
that an acceleration of the Midland Company’s trains would not 
increase the number of passengers. 

Although very frequently travelling between London and Man- 
chester—my railway Journeys to ,000 miles per annum—! have 
abstained trom using the Midland route since the deceleration of 
the best trains, and | have met very many others who have done 
likewise. In 1887 the fastest train between the two cities by 
Midland Company was 4} hours, now, after a lapss of ten years, 
it is five minutes slower. No amount of argument can alter this 
fact. A reasonable acceleration of this service would undoubtedly 
considerably augment the takings. 

As to the sneers at the go-ahead American companies, one 
cannot help thinking of the old saying, ‘‘ If you have no case, 
abuse your opponent.” AN INTERESTED TRAVELLER. 

Manchester, December 14th. 





THEORETICAL DYNAMICS, 


Sir,—The reason why a dirty rifle kicks more than a clean one 
is very easily stated. How the cause operates is a profound puzzle, 
We know why work is converted into heat, but how the conversion 
takes place no one can tell. 

The work of the exploding powder is expended partly in giving 
energy to the shot, and partly in giving energy to the gun. The 
ballet will leave the muzzle of a dirty gan at a slower speed than 
it would leave a clean barrel, so it has less energy. Ia a word, 
more of the energy of the powder is expended on the gun, and lees 
on the shot, That is why the gun kicks more severely, 

Bat how does the gun kick more severely’ The bullet moves 
more slowly because it has greater frictional drag on the barrel. 
Lat us suppose that a force of 10 1b. is required to ov the 
friction in a clean rifle, and that 30 lb. are required to push the 
bullet through a dirty barrel. It seems to be clear that by just as 
much as the recoil is i , and the weapon driven back 
. against the shoulder, by just so much is the barrel pulled forward and 

away from the shoulder by the frictional resistance of the bullet in 
the bore of the rifle. There remains for consideration the hypothesis 
that, the action being prolonged, there is more time for the gun to 
kick ; but I think that what I have said about the pull of the 
bullet ssttles this point. In a word, if I am right, the net thrust 
back against the shoulder is the same whether the gun is dirty or 
clean. There is one other explanation, namely, that the powder 





——— 


case, as it would introduce complications based on chemical 
somewhat outside the scope of the present inquiry, aynnalee 
Perhaps I may be allowed to add what always seemed a neat 
little puzzle to me, It is constantly assumed in treatises on 
mechanics that equal forces acting on equal masses for equal times 
pees equal effects, This is quite true, but only within limits 

‘bus the force enemy. acting for one second on two bodies, each 
weighing 1 lb., produce in each energy equal to 16:1 foot. 
pounds. If, now, we let one of these weights continue its course for 
another second, it will have at the end of two seconds, not 32 -2ft 
velocity pee second, but 64°4ft,, and the energy stored in it will 
be, not 322 foot-pounds, but 644 foot-pounds, Consequently the 
work done by the same on the same mass in the same time is 
in the first second 16°1, and in the second second 48 °3 ; that is to 
say, three times as much. What I fail to perceive here is the con. 
nection between cause and effect. We have but the three factors 
mass, gravity, and time ; what is the peculiar relation between the 
second second, mass, and gravity that causes the accumulation of 
energy in threefold quantity ? steam engine exerting a constant 
ull against a constant resistance does not do three times as much 

the second second as it did in the first. Are we to assume that 
a mass falling freely in space does not offer any resistance at all to 
gravity, and, in a word, becomes devoid of weight’ I have tried 
the experiment with a spring balance, and it would appear that 
this is the case. If, however, the mass offers no resistance, then 
ony ee fad no itp = = Why does the mass fall ’ 

am no an utative point to my knowledge. I am 
trying to find the link between cause and effect. Perks 8 there 
is no link that can be explained; perhaps there is, I should 
much like to see what De, Lodge thinks of the dirty rifle 
problem, I fear he will dismiss it, ehould he see it at all, as 
puerile. 8S. Pygcrorr, 
Abingdon, December 6th. 





THE CHITTY DYNAMO AND MOTOR COMPANY, LIMITED, 


‘Sir,— Referring to the letter from Messrs, Willans and Robinson, 
Limited, ap in your issue of the 10th inst., we beg to be 
allowed to state that when our nag prospectus was prepared it 
was intended to append—in addition to the dynamo tests given on 
pages 8 and 9—a report by Messrs. Willans and Robinson of tests 
with the same machine as a motor, hence the use of the word 
‘‘reports” in the paragraph named. The motor tests were, how- 
ever, dropped out, as it was considered undesirable to add so much 
porary sa 

e take it that the figures given on 8 and 9 are correct! 
udanal eee “oon oe J 

We are gaty indebted to Messrs, Willans and Robinson for 
having publicly endorsed the facts upon which all our claims are 
based, namely, those set forth in the tables on pages 8 and 9 and 
the diagram on 13 of our prospectus, but we think they 
dis’ y contradict themselves when they say that ‘' No copies 
of reports by us are appended.” 

We are surprised that Messrs, Willans and R»biason should go 
so far out of their way to insinuate misrepresentation. With 
reference to their statement that the prospectus marked “for 
private circulation only” was to their knowledge ‘ widely 
distributed,” we to point out that as a matter of fact only 
1000 copies of the final us were priated, and even these 
have not been all distributed. If for reasons of theie own they 
desire it to apueee that they have expressed n> opinion as to the 
merits of the Chitty machines, we would remind them that they 
re eeeeie to their cae in = most practical manner 
possible @ proposals w ey made to Mr. Chitty after the 
trials at their works, 4 , 

We cannot be held oe Syma for such carelessness as would lead 
anyone to suppose that the notes on page 7 of our prospectus could 
have emanated from Messrs, Willans and Robinson, and it is well 
known to Messrs, Willans and Robinson that these explanatory 
notes are merely put forward as an analysis of the tests following 
them, and that they were in fact lly repared for their 
express benefit by Mr. Chitty and Mr. R. H. | haa when the 
negotiations to which we have referred were proceeding. The noteson 
page 10 and the diagrams on 11 and 12 are in no way put 
forward as coming from Messrs. Willans and Robinson. 

We are pleased to forward you herewith copies of motor tests, 
also copies of trials made with same machine as a dynamo, and the 
combined efficiency curve, 

As these matters may be of interest to many of your subscribers, 
please to understand that you are at liberty to publish them should 
you feel disposed to do so, 

For the Caitty Dynamo and Motor Company, 
H. W. Evans, Secretary pro tem. 

Dacember 14 h. 


[We confess that, after a careful parasal of tha prospectus, we 
should have drawn the same conclusions as Messrs, Willans and 
Robinson,—Ep, E } 





THE DUM DUM BULLET. 


Sir,—I notice in your paper of the 26th ult., under the head of 
‘* Miscellanea,” an extract from Indian Engineering, in which it is 
stated that the Indian Ordnance Dspartment are the inventors 
and the introducers of the so-called Dam Dum bullet 

This is not the case; the authoritiesat Dam Dam are noither the 
originators of the principle involved nor the inventors of the 
bullet, they have me copied a sporting bullet that has been in 
use for some years, and introduced it into the service. This has 
already been admitted by Captaia Bertie Clay, who was at first 
stated in the Pioneer of India to be the inventor, In a letter to 
the Pioneer of India, and published in that paper, he states, ‘I am 
not the inventor of the Dam Dam bullet; it is copied from a sport- 

ballet somewhat modified at Dam Dam.” 

claim to have been the first to t out, and as far back as 
1889, that the rigid ‘303 compound ballets, as then made, would 
be ineffective both for military and sporting use, and in 1889 
took out a patent to cover expansion on impact in compound 
bullets, by weakening the front part of the case, to give shock in 
place of a clean penetration. I have pointed out the necessity for 
this form of construction for over six years, as necessary for 
perenne! purposes, in face of great opposition from those who 
i that the rigid bullet was all that could be desired. 
Sportemen quickly realised the necessity of it for large and dan- 
gerous game, and have used it more and more as experience has 
proved the correctness of what was pointed out to them. 

I think, therefore, it will be conceded that little credit is due 
to the Indian Ordnancs Dapartment for having tardily realised 
what had been pointed out to thom for some years, M. T, 

December 14h, 





ENGINE GOVERNORS. 


Sir,—"' Sensitiveness,” as defined by Professor R. H, Saxith, 
appears to lack any standard of reference by which governors of 
different size may be compared. Piacing the value given by 
definition over the total sleeve travel would meet this difficulty, and 
also eliminate the érror due to exaggerated lever motion. 

London, December 11th, W. Mack Horton, 








Tue strike in the Edinburgh printing trade, which has 
extended over even weeks, been practically settled. Origi- 
pally, the men demanded two hours and a-half less work a week. 
Mr. Graeme Hunter, representing the masters, has had confer- 
ences with Mr. Kelly, of Manchester, representing the men, and 
the masters’ «ffer of an increase of ls. per week all round, but 
without any reduction in the hours of labour, has been accepted 





being more completely burned, the pressure in the barrel is aug- 





A very able running shed foreman once said to me tha 


mented ; but I suppose this aesumption is excluded in the present 


by the men, subject to the adjastment of some details, 
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RAILWAY MATTER. 


Tae Italian Budget recently issued shows a surplus 
of £1,600,000, half of which is set apart for railway construction, 
The next year £1,760,000 is. anticipated, and £720,000 of that sum 
will be spent for the same purposer, 


Ir has been stated that the Japanese Government is 
about to dcuble all the lines «f the State railways within the noxt 
five yeare, and tenders will shortly be invited for the supply of 
300 locomotives, 10C0 passenger carriages, and 3000 goods vans, to 
an approx'mate amount of £3,000,000. 


Tue Mexican Improvement Company is said to be 
actively working out the details of a new line in the State of 
Tabasco, to open up that State and a part of Yucatan. The com- 
pany is also interested in another line to be built from Caliacan, 
State of Sinaloa, eastward about ninety-five miles to interior 
point, 

Accorp1nG to the Berlin correspondent of The Standard 
regarding the Anatolian railways, the (‘erman company would be 
only too pleased if the British one would extend the Smyrna Rail- 
way from Dineir to Caair, on the Gorman Konia line, and would 
join it in extending the latter from Konia, vi@ Morsina, to Bagdad. 
This would considerably shorten the British overland route to 
| adia. 

On a prominent American railway which now has 
about two-thirds of its freight cars equipped with automatic 
couplers, the accidents to employ ¢3 in coupling cars in 1896 equalled 
11 ‘1 per cent, of all the personal casualties cccurring on that road 
daring the year, as compared with 28 ‘6 per cent, in 1891. For six 
years the percentages have been :—1891, 28 °6 ; 1892, 27°9 ; 1893, 
26°83 ; 1894, 23°2; 1895, 17°4; 1896, 11-1. 


Tue executive of the Nilgiri Railway recently saw the 
labour of months, and many thousands spent in work, swept away 
by the later manifestations of the south-west monsoon. The 
damage is said to be very considerable, and will almost indefinitely 
postpone the opening of the line, announced for the end of the 
year, says Indian Engineering. Itis said that miles of completed 
embankments have been washei away, and in parts entail entirely 
fresh work, 


Ir is stated that the recently-formed syndicate of 
Swiss cantonal banks is <ffering to the Jara-Simplon Railway 
Company, in the event of the railway nationalisation scheme beirg 
ratified by the Swiss paople, to raise the debenture capital of 
60,000,000f. required for the construction of the Simplon tunnel 
at 34 per cent. interest and at par, exclusive of expenses, The 
Confederation will guarantee both principal and interest, and the 
Federal Council has taken a decision to this effect, subject to the 
approval of the Federal Assembly, 


Tue General Post-office Authorities have, says the 
Automotor and Horseless Veh'cle Journal, within the last two or 
three days arranged a cont.act with Mesars. Julius Harvey and 
Co, of ii, Q een Victoria-street, for the regular conveyance of 
parcel mails between London and Redhill, to commence last 
(Toursday) night. Toe van to be employed will be on the 
**Lifa” steam principle, and will have to carry all the heavy 
Christmas mails as a start. This contract has been entered into 
altor thorough inspection, &c., by the secretary and the chief 
offivials of the Pos-office, 


Tar Bombay-Haroda and Central India Railway Com- 
pany have just taken in hand the survey of the proposed railway 
feom Pettad to Cambay, which, if sanctioned, is to be constructed 
at the cost of the Cambay State. The line is to be on the 5f:. 6in. 
gauge, and three alternative routes have been euggested. A 
jurther portion of this railway has been provided with a double 
track, namely, from Virar — yay new second line has 
already been — and passed by « Government inspector. 
‘Tae dihiing of the line further north, from Palghar to Dahanu is 
also nearly completed, 


In a lecture at the Trocadero at Paris recently, M. de 
Baudot referred to the elaborate architectural exterior of one of 
the Paris railway stations as contrasted with the barrenness of its 
interior, and suggested that this was the inversion of the proper 
order of things, since every one comiog up to a railway station is 
thinking of being in time, and cannot stop to admire the exterior 
architecture of the station, whereas he will often have to wait a 
considerable time inside, and would be glad of something worth 
ooking at. Tais is no reason, however, for starving the exterior 
architectaral treatment of railway stations ; they form an impor- 
tant element in the architecture of a city, and there are other 
people to look at them besides those goiog to the trains; but the 
architectural bareness of the interior is a jast cause of c laint, 


NOTES AND MEMORANDA. 


Tx Council of the Institution of Civil Engineers have 
decided to accept the B.Sc, Examination for honours in engineer- 
ing of the Owens College, Manchester, as exempting from their 
prescribed examination for associate membership. 


On October 1st last there were 2186 steam engines, 
with a total horse-power of 149,096, -~ ed in Prussia, solely in 
connection with electrici lants ; an were 651 engines, 
with a total horse-power of 42,839, otherwise employed. 


An electrical contemporary states that Prof. Foerster, 
of Dresden, has found that by using a nickel bath of 50 deg. to 
90 deg. Cent., instead of the usual one of 18deg. to 20 deg, one 
+ ar Naa layers of bright nickel of high density which polish 
we 


Durina November English shipbuilders launched 
12 steamers, a cruiser, and an auxiliary yacht, aggregating 34,681 
tons, against 24 steamers, of 46,467 tons gross, in October, and 
about 57,860 tons gross in November last year. The English total 
for the year so far is about 530,030 tons, the total for the United 
Kingdom being 601 vessels of about 911,569 tons gross, 


Durine last month Scotch shipbuilders launched 35 
vessels of 38,055 tons gross, against 42 vessels of 31,082 tons in 
October, and 32 vessels of 44,543 tons in November, 1896, For the 

ear so far, 289 vessela of about 300,175 tons groes have been 
aunched, against 366,221 tons in the corresponding period of last 
ear, 349,635 tons in 1895, 324,953 tons in 1894, 274,743 tons in 
893, and 363,855 tons in 1892, 


Accorp1nG to the Board of Trade returns for October 
on the state of the skilled labour market in the 113 trade unions 
making returns, with an aggregate membership of 465,620, 
22,281—or 4°79 per cent.—were reported as unemployed at the 
end of November, compared with 4°70 per cent. at the end of 
October, and with 3 ‘0 per cent, in the 111 unions, with a member- 
ship of 441,259, from which returns were received for November, 
os — figures do not include persons directly on strike or 
ocked ou 


Ir is satisfactory to note that during November employ- 
ment at steel works has improved slightly ; and notwithstanding 
the lock-out amongst the e eers, is better than a year ago. 
According to the Board of Trade returns, at 139 works 39,640 work- 
poe were employed at the end of November, as compared with 
,063 at the end of October, and 38,496 at the end of November, 
1898, At erg furnaces and rolling mille, too, employment 
continued better than a year ago. At ninety-three works 19,763 
persons were employed at the end of November, as compared 
with 19,735 at the end of the preceding month, and 19, at 
the end of November, 1896. Ia coal and iron mining, 
the pig iron industry, there was also a slight improvement over 
November, 18 


Durinc November employment in the engineering and 
metal trades was still affected by the dispute, but a few of the 
branches of trade not directly affected showed some imp t, 
Taking the entire group, exclusive of those directly affected by 
the dispute, the percentage of unemployed members at the end of 
November was about 6°0, as — 6°2 at the end of October 
and 2°0 per cent. at the end of November, 1896. The shipbuild- 
ing trades, which are increasingly influenced by the engineers’ 
dispute, again showed an appreciab!e increase in the number of 
those out of work, the pence of unemployed members having 

one up from 12°2 at the end of October to 13°2 at the end of 
ovember, the figures for November of last year being but 8 4 per 
cent, Many workmen were also employed short time. 


At the Imperial Institute on Monday night, Professor 
Roberts-Austen delivered a lectare on ‘*The Metals cf Canada.” 
Having described the richness in gold of the Yukon and Klondike 
districts, he urged that, while people contemplated the riches of 
those districts they should not forget the great importance of iron 
and steel. Hs would remind them that at the great naval review 
at Spithead during the Jubilee the ships of the Royal Navy afloat 
that day represented no less than 400,000 tons of iron and steel 
and bearing in mind that only one-half of the iron and steel used 
in the United Kingdom was derived from British ore, and that 
the ships of the Navy required more than half of what was 
produced, he asked was lead that the 





it necessary to p 
resources of the Dominion in iron and steel should be developed 
as rapidly as possible for the service of the Empire as a 
whole? Of nickel an unrivalled supply was to be found in the 
Sudbury district, and it had been demonstrated that the use of 
nickel in the manufacture of armour plates immensely increased 
their power of resisting the attack of projectiles. He therefore had 
selected that metal for experimental illustration, He then pro- 
ceeded toshow, by aseries of curious experiments, the close logy 





and applies equally to English railway stations, if it were not for 
the way it is partially but not happily disguised by a motley array 
of aivertisements, 


Some rapid electric railway construction was recently 
accomplished near Bound Brook, N.J., where 24 miles of road was 
constructed in twenty-two hours, including all grading and overhead 
line construction, by the New York and Pailade)phia Traction 
Company, in an effort to outwit a rival company, and prevent the 
stopping of work = an iojanction, says the Hngincering News, 
Tae right of way between Bound Brook and Somerville was being 
disputed by the New York and Philadelphia Company and the 
New Brunswick Traction Company. The former quietly arranged 
with J, G. White and Co., of New York, to build the section 
during the twenty-four hours between 12 o’clock Saturday and 
12 o’clock Sunday nights, The work required the transportation 
of 600 men, four cars of tools and provisions, large quantities of 
poles and ties, lighting i py tents, &c. The work was 
accomplished, current turned on from a temporary power station 
built on the property of an interested party, and a car run over 
the line within the allotted time, notwithstanding the gaye 
cf the local authorities, who were obliged to succumb to the 
superior numbers of their opponents. 


THE announcement by one of the leading steel manu- 
facturing concerns, that er rails for street railway purposes are 
now to be made of open-hearth steel, marks another step ia the 
improvement of steel rail manufacturo, When the old iron rail 
was —— by the Bassemer rail there were great possibilities 
opened up in the way of railroad development, and the history 
of railroad interests shows how those opportunities were improved. 
Now, says the American Manufacturer, comes a finer and better 
grade of rail, the future of which can hardly ba foretold. Of 
course, open-hearth steel is yet too expensive to take the place of 
B on the railroads of the country, but its use for street 
railway work is a very important matter. In some respacts the 
street railway service demands a better rail than is required for 
general railway sorvics. Frequent renewals of rails on the streets 
of our large cities causes no little trouble, hence it is desirable, for 
more reasons than one, that the rails shall last as long as possible. 
The supplementing of Bossemer steel by the open-hearth product 
has been more noticeable in other lines of manufacture than in 
that of steel rails, Ia plate and tank work the greatest inroads 
are made, and in the announcement mentioned the Bes- 
semer product is threatened with a new danger. Of course, it is 
argaed that opsn-hearth steel can be made of such quality that it 
is practically no better than Bessemer, while it retains the name 
of the better article, but in use the test will be showa. To sup- 
plant Baesemer the open-hearth product must give resulte that 
will jetty ite increased cost, and if this is effectei the better 
product will rule the market, 








tween armour plates and viscous fiaids, and by the aid of lantern 
slide views the r bl bet the ‘‘ splash” produced by a 
gold builet falling into a bowl of molten gold and the ‘aplash = 
produced by a projectile striking the face of an armour plate was 
clearly demonstrated. Much interest was taken in some farther 
experiments in melting silver, nickel, and chromium in the electric 
furnace, which were of unusual beanty. By an ingenious arrange- 
ment of mirrors the actual process was thrown on to the screen. 
In conclusion, the lecturer said that the future of electrical 
methods in connection with metallurgical work was vast, and he 
expressed the fervent hope that they might be speedily developed 
in connection with Canada’s metals, 


At an ordinary meeting of the Physical Society, held 
on December 10th, Mr, Albert Campbell exhibited (1) an experi- 
ment to illustrate alternate exchange of kinetic energy. Two 
brass spheres, each about lin. diameter, are suspended from the 
same point by equal wires. One of them is then thrown so as to 
describe a circular crbit, The second sphere, starting from rest, 
— takes up motion from the first sphere, and in turn 

escribes a circular orbit, The first now comes to rest, and the 
reverse process takes place, This alternating action repoats itself 
until all the energy is lost in the wires. (2) An experiment to 
illustrate the low heat conductivity of glass, and the expansion of 
glass by heat. A long tube is clamped at the lower end, ina 
vertical position. ae side of it is then heated with the flame of 
a Bansen burner, and the glass is observed to bend, moving over 
a fixed mark near the top of the tube. When the flame is with- 
drawn, the first position is quickly regained. Mr. Campbell then 
read a paper on ‘‘ Temperature Compensators for Standard Cells.” 
Some account of the methods adopted by the author has already 
been published ; he now describes the apparatus. The first com- 
pensating arrangement (3) can be used for keeping the potential 
difference between two points of a conducting system, constant at 
all room temperatures. Or it can be adapted to modify the voltage 
of a standard cell to some jent whole ber, This arrange- 
ment (3) resembles a Wheatstone’s bridge with the galvanometer 
branch removed. Oe pair of — arms is of copper, the 
other P od is of manganin. The bridge battery is a Leclanché 
cell ; this supplies the auxiliary voltage, which is utilised at the 
two galvanometer points of the bridge, and is there applied in 
series with the standard cell. In an alternative method suggested 
ry Mr, C, Crawley, only one of the four arms is made of copper. 

he second Se Ea arrangement (4) is intended to maintain 
constant potential between two points, at all room temperatures, 
For this purpose, two wires, a and }, are connected in parallel. 
One of them, a, is all of manganin ; the other, 4, is partly copper 
and partly manganin, Constant current is applied at the ends of 
aand 6, The various resistances are chosen so as to give constant 
difference of potential between the ends of the manganin portion 
of b, By this method the potential difference can be maintained 
to within 1 in 1000, 














MISCELLANEA, 


A untversaL and international exhibition will be held 
at Dijon from June let to October 31st, 1898, M. F. Benoit, 38, 
Rae Monge, Dijon, is the general secretary of the committee of 
organization, to whom all letters are to be addressed, 


Sivcz the successful trials of Messrs. Merryweather’s 
this impeored. appartes "hes been palpted” yy cowed’ Laos 
proved ap in severa 
Authorities. The of Rochester, which is drained by the cess- 

1 system, has just purchased two sets of this plant ; and Mr. 
ks, the —- reports that they have been found very 
useful, and a great improvement on the old system. 


At Angola there is a growing demand for machinery. 
Cane-crushing mills, steam and turbines are wanted. We 
learn that no British firm is represented in the country, and the 
Americans have things very much their own way. American 


machinery is cheap, and therefore sells well, but a superior article 
of Brit make would soon find a market, sa’ Consular 
Journal. Representatives of English firms be sent out to 


the islands of Principe, S. Thome, and on to Loando, Berguolla, 
and Mossammedes, 


Tue Sheffield Corporation have been defeated in their 
— to put in force the purchase clause in res of the 
Sheffield El ight and Power Company, Limited. Mr. Jastics 
North holds that y can only Sy mes the undertaking by the 
issue of irredeemable stock, which they have no power to create. 
When the arrangements with the company were made the Corpora- 
tion had the power, but, singularly enough, on the very day the 
royal assent was given to the acoopens 5 Act a general Act 
pon — depriving all municipalities of the power of issuing 
suc! . 


TuE engine columns of new U.S. battleships have been 
made of nickel steel, and according to a recent report by Chief 
Engineer E. R, Freeman, U.S.N., nickel steel was preferred on 
account of its toughness, — of the fact that the tests showed 
high carbon steel used in columns to have somewhat better 
po characteristics than the nickel steel, A severe cold- 

nding test told in favour of the nickel steel, although the 
elonga‘ and reduction of area were in favour of the high 
carbon steel. The nickel steel columns tested were all accepted, 
while some of the others were not, because of defects which the 
annealing failed to overcome. ‘ 


Tue demand for machinery in British India increases 
rapidly, and a vigilant watch should be kept on its growth, so that 
the innumerable orders do not pass out of our hands into those of 
rivals perhaps keener than ourselves, says the Consular Journal. 
At present Eogland has almost exclusive monopoly of the trade; 
but it ean only be maintained by great exertion. The new loom 
in the Bengal jate mills and machinery for the home manufactures 
are principal causes of this increase. The use of machinery for 
the preparation of tea also contributes to the demand. The tea 
plantations might almost be said to be worked by machinery, for 
practically the machine takes part in every operation, with the 
exception of gathering the leaves, 


A compinaTion of the alternating and direct-current 


systems for e.ectric light and power circuits for large cities has 
been advocated by Mr. Lonis A. Ferguson, ina paper befora the 
Association of Tiluminating Com: The advantages 


to be derived are the saving of two-thirds of the cost of fuel, and 
more than that proportion of the cost of labour, by removing the 
steam plants from sub-stations. A large central station plant, 
with alternating-current distribution and transformers at the sub- 
stations, is advocated as a much better plan than that. now in 
meral use, The labour charge at the central station need not 
increased, and by this method of distribution the most satisfac- 
tory means for orig for a flactuating 
The Edison Electric Illuminating Company, 
adopted this method of distribution for the development of out- 
lying territory, and is now installing apparatus on a large scale. 


A novet boiler has lately been invented by Mr. J. H. 
Knight, of Barfield, Farnham. It is of the coil type, 
in which a coil of steel tubing is heated in a furnace, 
The great objection to this class of boiler is that the 
production of steam is very irregular, and the coil is 
liable to become choked with di it from the water ; to obviate 
these disadvantages, Mr. Knight fills the tube with small balls 
which can move freely in the tube for a short distance. Theee, 
by checking the flow of water through the lower coils of the 
tube, permit, he says, the steam to come off a and the 
violent production of steam, too common with this type of boiler, 
is done away with. As the balls are in constant movement, all 
scale and deposit is cleared away, and the the tube is kept in 
working order much longer than it would be if not provided with 
the balls. The boiler is intended for use in motor-cars, fire-engines, 
and launches. 


THE only large sewerage works under construction in 
Upper India are those at Benares, where the progress mad 
owing to unexpected difficulties arising, has been slower than was 
anticipated. The main sewer has now been finished, and the 
branch sewers have been taken in hand. The effective sewerage 
of Cawnpore is an important matter that has long been under con- 
sideration, but the cost'of the complete project which has been 
drawn up amounts to the large sum of twenty lakhs of rupees, and 
unless substantial pecuniary assistance can be given to the munici- 
pality it may be necessary to revise the scheme, says Indian x 
neering. In many of the smaller towns arrangements are be 
made by the preparation of large scale maps showing levels to 
facilitate the introduction of a drainage system, or the re-model- 
ment on scientific lines.of the existing drains, which have too 
frequently been constructed in a haphazard manner as funds were 
from time to time available, 


Tue report of the Finance Committee of the London 
County Council, presented at the meeting of the Council on Tues- 
day last, showed the financial results of the Works De ent, 
The works completed during the half-year ending March 31st, 1897, 
cost £25,563, or £1463 above the final estimate. The expenditure 
on the extension of the Wandle branch sewer, estimated at 
£9665, amounted to £12,011, and is included in this statement, 
the cost of some of the works coming below the estimate. Job- 
bing works executed during the same period cost £15,869, being 
£889 below schedule value. A statement is given with respect to 
all works executed by the Works — since its creation 
down to March 31st, 1897. The ted works completed in 
that period cost £462,987, or £3125 above estimate. Jobbing 
works from April Ist, 1895, to March 3lst, 1897, cost £52 263, 
being £3915 below schedule value. A further statement shows 
the estimated and actual cost of works completed during the half- 
year ending September 30th, 1897. In this period the final esti- 
mate for works was £171,050, and the actual cost £192,410, the 
outlay being £21,360 in excess, The cost exceeded the final 
estimate to the extent of £7923 in respect to the foundations of 
Bexley Asylum. £6646 in the case of the Fulham and Hammer- 
smith sewer, £2266 in providing a temporary bridge at Vauxhall, 
and £1936 in the ei of the Whitefriars fire station. In some 
cases the cost was less than the estimate. In job works, 
amounting to £5502, the ccat was £768 below schedule value. 
The summary of the fo: returns shows that the estimated 
works complied to September 30th, 1897, cost £655,307, or 
£24,485 above the estimate. On jobbing works there was an cut- 
lay from April Ist, 1895, amounting to £57,763, or £4683 below 
zhedule value, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
CHINA.—KELLY anp Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—Bovveau anp CHEvILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Oo., 5, Unter den Linden, Berlin. 
A. Tweirmeyer, Leipzic. 
INDIA.—A. J. Compripar anv Co., Beplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxrscHer anv Co., 807, Corso, Rome, 

Bocoa Faxes, Turin. 

JAPAN.—KELLY ayp Watsn, Lep., Yokohama, 

Z. P. Marvuya anv Co., 14, Nihonbashi Tori & 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§. AFRICA.—Gorpon anv Gorcu, Long-street, Capetown. 

R. A. Toompson anv Co., 83, Loop-street, Capetown. 
J.C. Jura anp Co., Capetown, Port Blisabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp GorcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
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onion can be remedied by obtaining the paper direct from 
this office. 
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REPLIES. 


A. E. 8. (Hermit Lodge).—The ruling £ 
4ft. 8jin. That is the gauge on whi 
done. 

G. K. (Nunhead).—Apply to Kegan Paul, Trench, Triibner, and Co., 
Ludgate-hill ; they publish two or three. One by Dill, Hoyer, and 
Rohrig, French, German, and English, which is very useful. 

T. E. (Rothesay).—Balance weights are put into the driving wheels of 
loenmotives to make them run smoothly. All revolving s of a 
machine ought to be in balance to prevent vibration and shaking. 

D. 8. (Buda Pesth).—We are obliged by your letter and pamphlet. The 

t of heat ble from the compression cylinder of a refrige- 
rating machine is too small to make its use commercially desirable. 

A. 8.—We fancy that your friend will have no difficulty in getting em- 
ployment if he applies by letter to such firms as Yarrow or Thorny- 
croft. The address of the Free Labour Association is 7, Victoria-street, 
Westminster. 

R. J. U..(Liverpool).—As the facts will probably be settled in the Law 
Courts within a few weeks, it would be inexpedient to publish your 
letter. The array of expert evidence for and against is very large, and 
= ‘ira, to be solved are much more complex than you seem to 

nk. 





in the United States is 
the fast running has been 





F. J. (Dublin).—We have not heard anything so far about the system. 
It apparently does not differ in principle from several other plans that 
have been tried. e general result is to prevent smoke, and, for 
some cause not very well understood to reduce ‘the efficiency of the 
boiler. 

M. B. (Glengall-place).—There is no such book published. D. K. Clark’s 
book on “Tramways and Street Railways,” by on 
Lockwood and Co., may suit your purpose to some extent. You 
find a great deal of practical information of the kind you want in THz 
Enotneer for May ist, 1896. 

C. L. S. (Southsea) —You ask a question which it is next to impossible 
to answer. Little or nothing 1s known as to the actual horse-power 
expended in drawing trains, because it varies in amount from minute 
to minute. It may, for example, on such a line as that from London 
to Brighton, vary with fast trains between 150 and 1000-horse power. 
Broadly stated, it seems that an average of about 600-horse power is 
required to haula main line express train, weighing 200 or 220 tons 
behind the tender. 
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ALLEN UV, FLOOD. 


Tuts important case came to a conclusion on Tuesday, 
when the noble and learned lords who have so long been 
engaged upon its consideration delivered their opinions. 
Our readers, we presume, recollect the facts; they are 
short and simple, and to make plain what follows we 
recapitulate them. Flood and Taylor are shipwrights. 
In April, 1894, they were employed by the Glengall 
Ironworks Limited, of Millwall, upon a ship called the 
Sam Weller. In such work they were admittedly pur- 
suing their usual calling, even in the eyes of a hostile 
union. But some time before, the two men while in the 
employment of another firm, and while at work upon 
another ship, had been occupied with ironwork which was 
held by the union to be an improper departure from their 
trade as shipwrights. Accordingly when the two men 
came to be employed upon the Sam Weller, the iron- 
workers engaged with them objected to their presence. 
It was immaterial to the men that Flood and Taylor 
were only pursuing their usual calling as shipwrights. 
The two had been guilty of a trade offence some time 
before, and that was sufficient; they must be brought to 
& proper sense of their iniquity. A telegram was there- 
fore sent to Allen, the official of the Boilermakers’ 
Union, and he at once visited the yard. He had an 
interview with Mr. Halkett, the managing director, and 
told him that the men were aggrieved at having to work 
with Flood and Taylor, and that if the latter remained 
on the job the former would either leave off work 
or be called out by the union. The Glengall Iron- 
works was much pressed at the time. The great body 
of men could not be spared, and so Flood and Taylor’s 
services were there and then dispensed with. Here 
it must be noticed, and the fact must be carefully 
borne in mind, that the two men were only engaged from 
day today. Flood and Taylor brought their action against 
Allen. They joined as defendants the general secretary 
and chairman of the union, on the assumption that the 
act of Allen was instigated, or at least authorised by 
them. No relief was, however, obtained against the two 
chief officials. There was no evidence, as was expressly 
pointed out at the trial, that there was any conspiracy 
amongst the three to effect the result of which the two 
men complained. Whether if it could have been shown 











acts of Allen it would have made any difference in the 
result, the Lord Chancellor desired to reserve as an open 
question. 

But to go back. At the trial, Mr. Justice Kennedy, 
after pointing out that no case had been established of 
conspiracy, coercion, or intimidation, left two questions, 
and two questions only, to the jury:—(1) Did Allen 
maliciously induce the company to disharge the plain- 
tiffs? (2) Did Allen maliciously induce the company not 
to engage the plaintiffs ? 


order |to be re-argued in their 


The judgment was upheld on appeal, and the case then 
went to the House of Lords. It was argued exhaustively, - 
and the House was clearly not in agreement. The judges 
were then invited to attend, and the appeal was ordered 
presence, and the House was 
strengthened by the addition of the Lord Chancellor of 
Treland and Lord James of Hereford. In due course, 
the judges delivered their opinions. Six of the judges 
thought that the appeal should be dismissed; two were 
of the contrary opinion. So far, therefore, we had the 
opinions of ten judges against two. In our issue of 
11th June last, we pointed out that it was by no means 
a matter of course for the House to accept the views .of a 
majority of the judges who had been summoned to the 
hearing for their advice, and we rather hinted that the 
Lords would probably take the oppo ite course. This 
they have done. Lords Herschell, Watson, Shand, 
Macnaghten, Davey, and James of Hereford were in 
favour of allowing the appeal, and for confirming the 
decision of the Court below were the Lord Chancellor and 
Lords Morris and Ashbourne. 

The question involved was considered by the House 
with an amount of care and attention which has probably 
not been surpassed. Every authority which could have 
the slightest bearing upon the case has been reviewed, 
and yet when the lengthy opinions come to be read, the 
case is confined within a narrow compass, and the actual 
question of law decided is not so large as many seem to 

i The question which the House addressed to the 
judges was this—‘ Assuming the evidence given by the 
plaintiff's witnesses to be correct, was there any evidence 
of a cause of action fit to be left to the jury?” In other 
words, seeing that the Glengall Ironworks had an 
undoubted right to dismiss or not to re-engage the men, 
did Allen raise a cause of action by inducing the employers 
to exercise their legal right, no matter what his motive 
might have been? This is really the whole point in the 
case. Lord Watson said—‘‘In my opinion, it is alike 
consistent with reason and common sense, that when the 
act done is, apart from the feelings which prompted it, 
legal, the civil law ought to take no cognisance of its 
motives.” It simply comes to this—that to induce 
another person to commit an act which is within 
his legal right, does not in itself afford a cause 
of action. Now, it must never be forgotten that 
in this particular case, as was carefully pointed out by 
Lord Herschell and others of their lordships, the 
Glengall Ironworks, in declining to employ the plain- 
tiffs, was violating no contract; it was doing nothing 
wrongful in the eye of the law. If it had been other- 
wise, if Allen had induced the company to violate a 
contract of service, the results might have been different. 
“In my opinion,” said Lord Watson, “a person will 
incur liability if he knowingly and for his own ends 
induces that person to commit an actionable wrong.” 

Lord Macnaghten expressed similar views :—‘‘ Even if 
I am wrong in my view of the evidence and the verdict, 
if the verdict amounts to a finding that Allen’s conduct 
was malicious in every sense of the word, and that he 
procured the dismissal of Flood and Taylor—that is, that 
it washis act and conduct, and his act and conduct alone, 
which caused their dismissal—and if such a verdict were 
warranted by the evidence, I should still be of opinion 
that judgment was wrongly entered for the respondents. 
I do not think that there is any foundation in good sense 
or in authority for the proposition that a person who 
suffers loss by reason of another doing or not doing some 
act which that other is entitled to do or to abstain from 
doing at his own will and pleasure, whatever his real 
motive may be, has a remedy against a third person who 
by persuasion or some other means, not in i unlawful, 
has brought about the act or omission from which the 
loss comes, even though it could be proved that such 
person was actuated by malice towards the plaintiff, and 
that his conduct if it could be inquired into was without 
justification or excuse. The case may be different where 
the act itself to which the loss is traceable involves some 
breach of contract or some breach of duty, and amounts 
to an interference with legal = ¥~ There the immediate 
agent is liable, and it may well be that the person in the 
background who pulls the strings is liable too, though it 
is not necessary in the present case to express any opinion 
on that point.” 

It comes to this, then, that the House of Lords has 
only decided that a man is not civilly liable because, for 
his own ends, he induces some one else, by means not in 
themselves unlawful, to exercise a legal right, notwith- 
standing that such exercise may be productive of un- 

leasant consequences to a third person. The decision 
- not touch any question of conspiracy. It leaves 
open questions of coercion and intimidation. It even 
leaves as an open question the consequence to a person of 
successful persuasion, whereby another has been induced 
to commit an unlawful act, such as the breaking of a 
contract. This decision has been proclaimed as a great 
victory for New Unionism. In our opinion it will prove to 
be nothing of the kind. It seems to us at present to leave 
matters pretty much where they were before, so far as 
every-day practice is concerned; and that if union 
officials rashly draw inferences from it, and act upon 
them, they may yet find themselves with a good deal of 
litigation before them. 


RAILWAY SPEEDS. 


To some minds an “official” statement of any kind 
always carries conviction. ‘That which is said by ordinary 
men may be untrue; that which is said even by an 
official in his private capacity as a citizen may not be 
precise or accurate, and may possibly be received with 
suspicion, as made with intent to deceive; but when 
officials make official statements in their official capacity, 
it stands to reason with many worthy individuals that 
these must be true. It is not very easy at first sight to 


understand why this very optimistic view should be held. 
An official is, after all, a man of like passions with our- 





The jury answered the questions in the affirmative, and 
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the judge gave judgment for the plaintiffs with damages. 





He is perhaps tempted with temptations that 
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this makes against the accuracy of the official statement. 
We believe that the explanation of its general acceptance 
is that we all hold that a sense of responsibility is in- 
volved. The official statement is prepared with abnormal 
care ; it is checked and rechecked, and not cent into the 
world until it is perfect, or as nearly perfect as is consistent 
with the failings of human nature. Thisis, unfortunately, 
theory; practice is different; so different, indeed, that 
most middle-aged men of experience are disposed to 
regard the utterances of officialism with much doubi, 
and to accept reports, and returns, and statistics— 
espetially statistics—with hesitation. 

An excellent confirmation of the soundness of this 
policy is supplied by the official report of the running of 
the Atlantic City Express, which appeared in our impres- 
sion for September 10th, 1897. It will be remembered 
that the figures involved a performance to which there is 
certainly no parallel to be found in this country. We 
published the report without directing attention for the 
moment to its peculiarities. Subsequently we were 
taken to task for venturing to express doubts on such 
points as the traversing of a distance of 1°7 miles in one 
minute to a stop; and as was to be expected, we were 
assured by writers, both in this country and the United 
States, that the figures must be true because they were 
official. We stated at last, in terms which there was no 
mistaking, that the official report on which so much 
was based to the credit of the American locomotive, and 
to the disparagement of the English engine, was quite 
untrustworthy. We happen to know that our incredulity 
shocked some of our readers. In the United States our 
clever contemporary, the American Engineer and 
Railroad Journal, took the trouble to apply to Mr. 
Theodore Voorhees, Vice-President of the Philadelphia 
and Reading Railroad, enclosing some extracts from this 
journal. Mr. Voorhees’ reply was published in the last issue 
of our contemporary which has reached this country. It 
is a very remarkable and suggestive communication. 
“It is quite evident,” writes Mr. Voorhees, “that the 
correspondents of THe ENGINEER are not familiar with 
the ordinary practice of reporting trains on railways in 
this country.” For that matter this want of familiarity is 
manifested by the United State8 technical Press to the 
fullest possible extent, because the official report was 
accepted at the other side of the Atlantic without question, 
and would circulate still as the truth, were it not for the 
action we have taken. So much premised, Mr. Voorhees 
goes on to demolish certain pretty little edifices which 
have been erected to the honour and glory of the 
American locomotive by explaining in detail what is the 
ordinary practice of reporting trains. He tells us that 
“Tt is customary for our telegraph operators to report 
the passing of all trains to the Superintendent's office to 
the nearest minute in each case. Oa account of the 
exceptional speed of No. 25, an endeavour was made to 
report the train as accurately as possible, and, therefore, 
reports were given to the nearest quarter minute. These 
reports were according to the ordinary station clocks, 
which instruments are regulated by telegraph once each 
twenty-four hours, and, of course, are not to be considered 
as absolutely accurate. No one will pretend for a 
moment that the reports on July 5th at Meadow Tower 
and Atlantic City, one minute for one mile and seven- 
tenths, are correct. An error is manifest in that report. 
It is possible that errors exist in the reports at other 
stations and on other dates.” 

This is a very satisfactory letter; we now know where 
we are. Ordinary reports of exceptional speeds are not 
to be regarded as even pretending to be accurate. Unless 
special precautions have been taken to secure trustworthy 
results, we shall in future disregard all official returns of 
train speed. Mr. Voorhees points out thatthis train has for 
two months accomplished its trips at the average speed of 
69 miles an hour. This is a very fine performance, and 
one of which Mr. Voorhees may justly be proud. But the 
fact has nothing to do with the question— How fast can a 
locomotive run? Some very fast speeds must, no doubt, 
have been attained, but apparently nothing faster than 
speeds recorded inthis country by Mr. Rous-Marten. No 
doubt they were maintained for longer periods. Several of 
our correspondents have now attacked the question from 
the proper point of view. If we could induce them all to 
abandon the notion that an engine would run faster if it 
only had more steam, we should make some real pro- 
gress. When an engine is running quite light, or with a 
very small load, there is always an abundance of steam. 
The reason why high velocities are not attained then lies 
quite outside the boiler. 


THE CONFERENCE. 


Tue Conference re-assembled on Tuesday to receive the 
report of the labour members on the result of the ballot. 
The figures are very remarkable. Of the Amalgamated 
Engineers 53,877 voted against the acceptance of the 
employers’ proposals, and 547 for their acceptance. 
Among the other societies the same opinions appear to 
be held. The total votes against were 68,966, and for 
752. This is, at firat sight, very disheartening and 
unsatisfactory, but the voting was, beyond all question, 
based on a misunderstanding. Colonel Dyer and Sir 
Benjamin Browne have taken no small trouble to explain 
precisely what is the meaning a‘tached by the employers 
to the clauses which we have already published. That 
this explanation has not been generally accep‘ed is, we 
think, largely due to the unfortunate interference in the 
struggle of men who, like the Bishop of Hereford, possess 
no adequate information concerning the facts. Above all 
things it is desirable that sentiment should be kept in the 
background, yet it is on sentiment alone that a great 
many well-meaning people give adv:ce which only tends 
to delude the men with the belief that they have the 
voice of the nation with them. 

We have written so fally and so often about the dispute 
that little or nothing remains just now to be said in the 
way of argument or advice. All that seems necessary at 
present. is to record facts, and that is very easily done, 


On Tuesday, Mr. Sellicks having reported the results of 
the ballot of the allied unions, a short general discussion 
took place, and resulted in a sub-committee of six 
members being deputed to discuss the proposed arrange- 
ments for the management of works. Colonel Dyer, 
Mr. A P. Henderson, and Mr. Thomas Biggart repre- 
sented the employers; Mr. Sellicks, Mr. Barnes, and ie. 
Boardman the men. This committee was engaged till 
late on Tuesday, and resumed its deliberations on 
Wednesday morning. The official report of the proceed- 
ings of Wednesday, published .on Thengley morning, is 
exceedingly brief. We are told that ‘the committee 
appointed to discuss the details of the various proposals 
before the Conference resumed its labours this morning. 
Several retirals (sic) by the members of the committee to 
consult their respective colleagues took place throughout 
the day. At the close of the sitting, as some of the proposals 
remained for disposal, and the committee had still to 
report to the Conference, no further details can be given.” 
We learn further that with regard to freedoin of manage 
ment, a provisional arrangement had been effected. 
Practically the masters agreed to admit the principle 
of collective bargaining amongst the workmen as to 
wages, hours, rates of piecework, and the working of 
machines. In this there is nothing new; we are not 
aware that the masters disputed the point. On the 
whole the results of the Conference up to Wednerday 
night may be regarded as satisfactory. 

Let the result of the Conference be what it may, the 
result of the ballot is a fact with which it is practicable 
to deal. We have some reason to think that the voting 
was not quite what the leaders expected or desired. To 
explain it we have more than one reason. On the one 
hand, the men may believe that the masters will give way 
and concede everything. On the other, they may have 
made up their minds that engineering as practised in 
Great Britain is not a sufficiently desirable mode of 
earning an income, and have resolved to stand aside and 
let others take their places. There is a third explana- 
tion, which is perhaps after all the correct one. The men 
may have made up their minds to enter the strongest 
possible protest against what they are pleased to call the 
masters’ tyranny, at the same moment that they have 
resolved to go back to work the moment strike pay ceases. 
Vowing they will ne’er consent, consenting. Indeed, there 
is obviously nothing in the collective vote of the men 
to — that as individuals they would not return to 
work. It is difficult to understand why on any other 
basis the non-unionists who have voted have gone 
against the employers. The episode as a whole furnishes 
plenty of material for thought, and bears out the views 
expressed by not a few competent politicians concerning 
the voting of great masses of men on simple issues. 

Up to the moment at which we go to press nothing 
definite has been settled. The employers have taken 
pains to satisfy the men by definitely recognising the 
unions here and there in their proposals. It is hoped 
that a provisional agreement will be ratified to day, Friday. 
The speech of Colonel Dyer, and Sir Benjamin Browne's 
letter to the Times appear to have done much good. 
The wording of the clauses is a very difficult and delicate 
matter, but we fancy that the delegates—Mr. Biggart 
is a lawyer—will be equal to the occasion. After 
the question of shop management has been settled, the 
hours will come up for discussion. On this point the 
masters are adamant. It is not probable that the pro- 
ceedings of the Cenference will conclude this week. 
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VICKERS’ NEW GIN. QUICK-FIRE GUN, 


THE new quick-fire 6in. gun cf Meesra. Vickers was tried at 
Shoeburyness last Monday, December 13th. The principal 
new features of the piece are, firstly, its breech fittings and 
system of loading and firing ; and, second y, its great increase 
of muzzle velocity and energy. The breech action is that of 
Weling, which has been before described by us. The engage- 
ment of the screw as that described is facilitated by a system 
of steps, by which means a short quick motion closes the 
breech and weight is saved. The alteration also has been 
made so complete that the metal cartridge characteristic of 
quick-fire is dispensed with, involving further saving of 
weight and simplification, the tube only having to be ejected 
after firing. The muzzle velocity of 2748 foot-seconds was 
obtained at Portsmouth, implying the great energy of 3238 
foot-tons, and a perforation of 22°2in. of iron. At the pre- 
sent moment we regard the Gin. gun a3 perhaps the most 
important piece in the service, being the principal gun of all 
our quick-fire armaments, and an increase in power is of 
special importance to a piece whose function is to attack bat- 
teries and structures protected by armour of medium thickness. 
Ths trial of the Vickers 6in. ae is thus of great importance. 
The gun tested had already fired over 200 rounds, and we are 
sorry to say that its behaviour, after even this number, is a 
question of importance, seeing that guns wear out, and their 
velocity and shooting fall «ff rapidly under the severe wear 
now imposed on them. Ten rounds were fired for accuracy, 
which was found very good. In a trial for rapidity thirty-six 
rounds were fired in 4 min. 47 sec., or eight rounds per 
minute. The rate of firing a single round varied from 
64 sezonds to 9 seconds, the higher rate being achieved when 
the series is limited to a few rounds. With such cuccess the 
introduction of this gun into the service may probably be 
quickly brought about, At the same time a trial was made 
of the behaviour of a 9°2in. common shell against Gin. 
Vickers steel plate at an angle of 30 deg. to the normal or 
60 deg. to the plate face, the striking velocity of the shell was 
1892 foot-seconds, and its striking energy wa3 9466 foot-tons. 
The projectile broke up on the fase of the plate without 
effacting any sensible injury. Tais might have been expected, 
but the trial has its practical value, as common shell have 
considerable power on comparatively thin armour, and it 
was desirable to learn certainly their effect under service 
conditions. 


SHIPBUILDING RETURNS. 
Tux returos of the output of the various shipbuilding yards 


are now being compiled for the year. They show, with some 
exseptions, a decrease in the toanag; of the vessels Jaunched, 





and that decrease ig mo:e marked wken comparison is made 








with the ports. It is the inevitable results of the delay which 
the strike has caused. Even the port of Belfast, in which 
that delay has not directly been known, has a decrease in the 
tonnage launched—a decrease of some 10,800 tons, and that 
in the face of an increase in the yield of the premier firm, T 
Belfast, however, what is called the “blue ribbon of the ship- 
building trade” will again go, for the output of Harland arg 
Wolff, with over 84,000 tons launched this year, must stand 
far ahead of any other shipbuilding firm in the world, The 
diminished yield of the port of Belfast, however, is followed by 
others ; and though the records of the Tyne are not yet com. 
plete, it is probable that on that river, and on the Clyde and 
the Wear, the results will be similar. Nor are the records of 
the launches of the chief yards outside the United Kingdom 
of a nature that marks inorease without variation. One or 
two, at least, of the great yards in the United States haya 
launched less tonnage this year than in its predecessor, for 
even the greatest of the Philadelphia building firms records 
an output much below that of its average. On the other 
hand, some of the continental yards have e ed their 
output rather strikingly—and this remark appl e8 more 
especially to some of the German shipbuilding yards. At the 
chief yard at Flensburg, for instance, the production this 
year, 30,500 tons, is 8900 tons above that of the past year; and 
at Rostock, at Geestemunde, and at Stettin, there are advances 
of some moment in the tonnage of the vessels launched, 
Other foreign yards, as at Bergen and at Copenhagen, have 
also a larger output, that at the latter centre showing an 
increase of 2000 tons in the year’s yield. Of course the 
iofluence of the strike, whilst adverse to the launch of tonnage 
in this country, has not been so to the foreign yards, but any 
influence on these yards must have been beneficial, and may 
be more so in the future. The shipbuilding returas on the 
whole must be expected when complete to show a decrease, 
and that of some moment, though it is possible that it wil! 
be ultimately found to be more in the delay of launches than 
in the mere stoppage of work. All the same, in that delay, 
and in adding to the cost cf the marine engines, it is pro. 
bable that the effect will be detrimental to both the marine 
engineering and shipbuilding industries. 


THE OUTLOOK IN THE COAL TRADE, 


Wirn the engineers’ strike still unsettled, and a railway 
stoppage threatened, the country can get on very well without 
any trouble in the coalfield. There were ominous rumblings 
in the Yorkshire district some months ago, and these were 
succeeded by an unusually large number of isolated dispu'es 
over various features of working the mines. In speeches, 
too, there were frequent intimations that the colliers might 
join those who required more money. Their leaders, how- 
ever, are wise enough to grasp the gravity of the situation. 
It is well enough known that in many parts of the coalfield 
there is scarcely a mine that is paying a profit, while in 
others a positive loss is being daily incurred, and in the case 
of a third order of collieries the men are being employed and 
the machinery turned round without any visib’e margin of 
gain, the pits being kept going in the hope that better times 
may soon arrive. It is, therefore, a!l the more gratifyirg to 
learn that Mr. Benjamin Pickard, M.P., secretary of the 
Yorkshire Miners’ Association, and president of the Miners’ 
Federation, has intimated pretty plainly that there can be 
no agitation about wages at present. Mr. Pickard does nct 
look for a favourable turn in trade before March. He gave 
that intimation on what he calls the “ authority of experts,” 
but even with that anticipation he has told the miners in 
the North that, after looking at the matter carefully all 
round, he could not advise the men to go in for an advance 
of wages, as some people thought might be done even now or 
early in the coming year. He believes the time will come 
when they will be entitled to ask for an advance, and when 
they did he wanted them to be successful, but “ he had no 
desire to lead them into a huge “7 to please the whims 
and fancies of non-unionist men.” hen the time came for 
making a demand with any chance of success he and his 
colleagues would be the first to lead them, and he encouraged 
them to look forward, as the outlook was brighter now than 
it had been for some time past. Mr. Pickard, like most 
union leaders, has faith in a big, well-filled war-chest. His 
advice at present is to gather in the cach until they have 
piled up a fund of half a million, and then, if it came to 
the worst, they would have the means to gain the victory. 








LITBRATURE. 

The Purification of Sewage and Water. By W. J. Dispiy, 
FIC, F.CS., late Chemist and Superintending Ga: 
Examiner to the London County Council and the late 
Metropolitan Board cf Works. The Sanitary Publishing 
Company, Limited, 5, Fetter-lane, E.C. 1897, 

Tats work is from the pen of a well-known authority 

ge the subject of which it treats. The substance 

of the book first appeared in serial form in the 
pages of The Sanitary Record, but the whole has since 
been added to and carefully revised, with the result 
that the author has produced a work of great interest and 
considerable value, especially to those who are called 
upon to advise as to the disposal of sewage or the treat- 
ment of water supplies. We feel sure consulting chemists 
and engineers will be grateful to Mr. Dibdin for giving 
them the benefit of his long experience in these matters, 
in a more convenient form than scattered about in his 
official reports to various authorities, and in papers read 
before the scientific societies. The question of the best 
and cheapest method of treating the sewage from large 
cities is one of very great importance and considerable 
difficu'ty, and the various opinions that have been put 
forward by the chemical and engineering experts from 
time to time have been much discussed in recent years, 
and no doubt considerable pregress has been made ; but 
very different opinions are still held by some of the 
highest authorities upon the subject. Mr. Dibdin, however, 
from the long experience that he has gained while holding 
the position of chemist to the London County Council, is 
entitled to speak with authority upon this importan‘ 
subject, even if his viewa are not precisely the same as 
those held by other well-known and distinguished 
authorities. 

The work is divided int> the following chapters, pre- 
ceded by an introduction. Chapter I., “‘ Foul matters, 





their Character, and Composition, Combustion, and Oxi- 
dation ; Patrefaction; Bacteria,” This chapter is of an 
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elementary description. The organism described as 
Mycoderma aceti is now generally named Saccharomyces 
mycoderma by botanists. Chapter Il., “ Antiseptics, or 
Preservation forlimited periods; Bacteriological Methods.” 
In this chapter it is pointed out that the treatment of 
sewage with antiseptics is merely a temporary way of 
destroying the bacteria which would otherwise feed upon 
and destroy the organic matters present, and merely leads 
to an accumulation of filth, and that after a time when 
the preservative has become altered by decomposition, &c., 
that it no longer effects its object, and putrefaction, 
which has only arrested, again sets in, and the last 
state is worse than the first. As an instance of this the 
author refers to the state of the Thames in 1887, when 
chloride of lime, which had been given up, was again 
used in opposition to’ his advice. 

While the effect of the chlorine remained no great 
harm resulted, but when this fell off the whole portion 
of the river affected became one stinking black mass of 
corruption ; so black, indeed, was it that some people 
drew samples from Blackwall, and used them for ink 
with which to write tothe papers. Mr. Dibdin thinks this 
experience should have been sufficient to settle the 
question once and for all, As he says, the ultimate 
destruction of the organic matter is the end to be aimed 
at, and not a method of preservation; the antiseptic 
method must therefore be abandoned, and nothing used 
which acts as a destroyer of microbic life, unless, like the 
permanganates, it is itself destroyed in the act of oxidising 
the organic matter subjected to its influence; but, as the 
author says, antiseptics are now being given up in favour 
of the natural system or “microbic action.” He men- 
tions that when he first proposed to treat the London 
sewage on biological principles he was laughed at, but it 
must be conceded that time has justified his opinion. 

Chapter ITI.—-“‘ Various Proposed Methods of Artificial 
Purification; Precipitation ’—deals with several of the 
processes that have been used, such as the old AB C 
process, and the various lime precipitation methods. In 
the next—Chapter IV., ‘‘ Experiments at Massachusetts, 
London, and Sutton ”—some very interesting facts are 
given from experience gained at the sewage works near 
the city of St. Lawrence, on the north bank of the Merri- 
mack, U.8.A.; at the Northern Outfall Sewage Precipita- 
tion Works; and the Sutton Sewage Works. In all these 
works the biological method is in operation with very 
good results. Shortly stated, it is as follows :—The 
sewage, after being roughly filtered to remove the greater 
quantity of the solid materials, is run on to filter beds of 
rather coarse coke, burnt ballast, or gravel, already 
teeming with the necessary bacteria. The action of the 
filter is two-fold, it separates mechanically all gross 
particles of suspended matter, and renders the effluent 
clear and bright; it effects the oxidation of organic 
matters, both those in suspension and those in solution, 
through the agency of living organisms. It is the 
establishment and cultivation of these organisms which 
is to be aimed at in the biological process of purification. 
Three conditions are essential: First, the organisms 
muet be supplied with plenty of air; secondly, there must 
be Y ggr wn a base, such as lime, with which the nitric 
acid formed can combine; and, thirdly, the biological 
action must take place in the dark, 7.c., in the body of the 
filter, and not in the water exposed to the light above the 
filtering material. The contact of the micro-organisms 
with the eftluent to be purified must be effected by leaving 
the effluent to rest in the filter for a greater or less time, 
according to the degree of purification required, the pro- 
cess being analogous to that of fermentation. After each 
quantity of eftlaent has been dealt with tle micro-organ- 
isms must be supplied with air, which may be done by 
emptying the filter from below, whereby air is drawn into 
the interstices; the filter should stand empty for an hour 
before another filling, and for a period of twenty-four 
hours every seven or eight days. At the Northern Outfall 
Sewage Works, between September, 1893, and November, 
1896, a one-acre coke-breeze filter, filtered 500 million 
gallons of eftluent—2232 tons of sludge, containing 90 per 
cent. of moisture, were removed, of which 110 tons were 
organic matter, the whole of which had been oxidised. 
The organic matter in solution in the crude effluent 
absorbed on an average 3:5 grains per gallon of oxygen 
from permanganate in four hours, while the filtrate 
absorbed only 0°7 grain. The amount of oxidation 
effected, therefore, measured in this way, would require 
90 tons of oxygen, or, in other words, is equal to the 
— using about 2000 tons of commercial manganate 
t8) . 

Chapter V.—‘ Nature’s Method at Work’; New De- 
parture at Sutton, Surrey”’—is devoted to a description of 
work done at Sutton with microbe filter beds. Chapter VI., 
—‘ The Exeter ‘ Septic Tank’ System ”—to similar filter 
beds at Exeter, with the exception that the preliminary 
treatment of the sewage is somewhat different. Chap- 
ter VII., ‘‘ Analytical Methods suitable for Watching the 
Process of the Purification of Sewage.” In this chapter 
the usual methods of water analysis are described, such 
as the oxygen absorbed, free and albuminoid ammonia, 
the determination of nitrates, nitrites, matters in suspen: 
sion, &c., and Mr. Dibdin’s micro-filter for measuring the 
quantity of suspended matter in water samples. The 
methods given are mostly those in common use among 
analysts, and the information is of an elementary nature. 
The author’s remarks upon the blindness of local 
authorities in not making use of the services of competent 
chemists are certainly to the point. He remarks :— 

Numbers of Authorities have spent large sums of money upon 
all but useless analyses by chemists, who have looked at the works 
once or twice, and then reported that a particular sample taken 
at perhaps a larly favourable or unfavourable moment con- 
tained so and so, Such a system of inspection is in many cases 
worse than worthless, as it cannot possibly record the ever-vary- 
ing changes which occur with so complex an organic mixture as 
sewage and sewage water, which varies from hour to hour. What 
is wanted on such works is a practical man trained in analytical 
chemistry, whose duty shonld be—under skilled supervision—to 
suporintend the coll of samp!es, to submit them to analysis, 
to give instructions to the foreman a3 to varying the details of the 
daily routine of manipulation, &c, It should aleo be his duty to 


carry out such experimental operations as he may be able to 
suggest from a study of the experiences of others as well as those 
of himself; and thus, by the mutual co-operation of one with 
another, there would grow up such an accumulated stock of ripe 
knowledge concerning the whole system of sewage purification 
and of collateral subjects, that the advance Pra be great and 
speedy, to the benefit, both sanitarily and pecuniarily, of the rate- 
payers. The expense of such a system would be but trifling com- 
pared with the many th ds of pounds sterling spent upon 
unnecessary works erected in consequence of our want of that 
very knowledge which such a staff of men would supply. 

In Chapter VIII., “Interpretation of the Results of 
Analysis,” the author gives some very interesting results 
of his analyses of the Thames at various points, and 
compares them with those of the water supplied by the 
various water companies, both at the intakes and after 
filtration. He says :— 

If the quality of the water of the river at Southend is taken as 

equal to that represented by the mean of that at the Nore 

_ gra. oxygen absorbed—and the Mucking—‘113 grs. 0. 
absorbed—then we have the somewhat startling but satisfactory 
result that the water of the estuary at that favourite watering- 
_ is to all intents organically as pure as that eupplied after 
ltration to the consumers of London by those companies drawing 
from the Thames at Hamp‘on and Sanbury, and the qua'ity of 
which has been described ty Sir Edward Frankland as equal to 
the finest drinking water supplied to any community in the world, 

With regard to suspended matters as determined by 
the micro-filter, the author gives a table showing the 
quantity in average London sewage, and in the effluents 
after treatment by the lime and iron process; also the 
monthly averages during 1893—94 of Thames water from 
Teddington to the Nore, both at high and low water, and 
for comparison, of the filtered water supplied to London 
during 1895. Chapter 1X., ‘‘The Absorption of Atmo- 
spheric Oxygen by Water,” deals with the aération and 
absorption of oxygen by water, especially in its relation 
to microbes, and the oxidation of organic matter in 
rivers, &c., also with the methods of determining the 
dissolved oxygen in waters, and the quantity they are 
— of holding at ordinary temperature and pressure ; 





a diagram is given showing the rates of absorption for 
each percentage degree of aération, based upon upwards 
of 150 estimations. The author shows that at Tedding- 
ton, where the degree of aération is 80 per cent., the rate 
of absorption of atmospheric oxygen will be 3-6 tons per 
hundred million cubic feet per day; and as the sectional 
volume of the river between that point and Chiswick at 
high water may be taken at 250°8 million cubic feet, it 
follows that this reach of water will absorb nine tons of 
oxygen in twenty-four hours. Theze considerations, says 
the author, show the enormous forces at work in purify- 
ing our streams and rivers, and constitute the real secret 
of Nature’s method in effecting the purification and 
destruction of organic matters in solution or suspension. 
The late Dr. Tidy was always a strong supporter of the 
theory that during the flow of a river the various organic 
matters, whether in solution or suspension, were com- 
pletely oxidised and destroyed. This fact is now hardly 
denied by anyone, but the effect is now known to be due 
to the action of bacteria, as well as to the absorption of 
oxygen. In Chapter X. the author gives a sketch of the 
treatment of sewage on biological principles; this chapter 
might have formed part of chapters III. or V. 

Chapter XI., ‘The Purification of the Thames,” contains 
some useful tables, and gives an account of the various 
methods that have been tried from time to time, and the 
present processes of purification and disposal of the 
London sewage. Chapter XIII.—‘ Ventilation and 
Deodorisation of Sewers ”—contains an account of the 
experiments made upon sewer air for the Main Drainage 
Committee by Mr. J, P. Laws, F.1.C., and Dr. Andrews. 
They showed that the organisms which are most abundant 
in sewage are precisely those which are absent from 
sewer air, from which they draw the conclusion 
that the air of sewers plays no part in the con- 
veyance of typhoid fever. In the course of their 
experiments 1200 litres of sewer air were examined for 
the number of organisms contained, and not once was 
Bacillus coli communis or any other of the predominant 
sewage organisms found, although they have been shown 
to be present in sewage to the extent cf 20,000 to 
200,000 per cubic centimetre. Chapter XIV.—‘ The 
Filtration of Potable Water” — contains nothing particularly 
new. The author advocates that the London waters 
should be softened by Clark’s process. He says: ‘‘ When 
it is considered that eight penny worth of lime will soften 
as much water as forty.seven pennyworth of soap, in 
addition to the advantage to be derived by preventing 
the corrosion and stopping up of hot-water pipes, boilers, 
&s., ib becomes astonishing that the public should have 
been so patient.” 

Chapter XV., ‘The Character of the London Water 
Supply.” In this chapter the water supplied by the 
various water companies is compared as regards quality, 
filtration, and freedom from suspended matter, the 
suspended matter being determined by means of the 
author’s micro-filter. The results are given in a table in 
millimetres of suspended matter in micro-filter from one 
litre. In the author’s opinion, no serious notice need be 
taken of any quantity less than 1 mm. per litre, equal to 
004 grain per gallon, or even a larger quantity, unless it 
has been shown by chemical and microscopical analysis 
that the water isa questionableone. Theaverage figures 
given during the six months ending November, 1895, by 
the Kent Companies’ water was *0023 grain per gallon 

er millimetre in micro-filter. In like manner the New 

iver gave ‘0033; West Middlesex, ‘0022; Chelsea, 
*0052; East London, ‘0042; Grand Junction, ‘0057; 
Lambeth, ‘0052; and Southwark and Vauxhall, °0056. The 
deposit consisted of diatoms, anguillula, fragments of matter 
in a state of decomposition, and swarming with bac‘eria. 
Mr. Dibdin says: ‘The presence of such particles tan- 
not b2 accepted as inevitable in the case of a pure water 
supply, as if the filter beds were properly workel, it 
woull be impossible for such matters to pass them, 
whils; if their presence is due to dust getting into the 
pure water reservoirs, evidently greater care should be 
taken to keep them clean,” Most people will be incline 








to agres with him in this; there isno doubt that some of 


the waters supplied to London do sometimes contain 
larger quantity of suspended matter than they should. 
In this chapter a comparison is made between the present 
London supply and the proposed supply from Wales, 
a comparison which is not much in favour of the Welsh 
water :—*‘ From this comparison of the average results of 
nearly 3000 analyses, it is evident that the organic im- 
purity of the unfiltered Welsh water is a little less than 
that in the average filtered London water.” The effect 
of softening the present supply is then discussed, and 
strongly advocated. 

Chapter XVI., ‘‘ The Action of Soft Water upon Lead,” 
and Chapter XVIII., “Systematic Examination of 
Potable Water,’ are followed by Appendix I., on 
‘“‘ Thresh’s Method of Estimating Oxygen in Dissolved 
Water ;” Appendix IL, on “Schutzenberger’s Process ;” 
and Appendix ITII., ‘‘ Report by the Author to the London 
County Council on the Filtration of Sewage Effluents 
during the years 1892—93—94—95.” In conclusion, we 
have no doubt that Mr. Dibdin’s work will be found 
useful to many of those who are connected with the 
treatment of sewage or water, or to Sanitary Authorities. 
The general arrangement of the book is not, in our 
opinion, as good as it might be, and the descriptions of 
analytical processes, which are much too elementary for 
the chemist, might almost have been left out. The value 
of the book to water analysts, and, in fact, to most of 
those who are likely to consult its pages, lies in the 
various tables, diagrams, &:., and also in the practical 
results obtained in the working of the various processes 
described for the treatment of sewage, more especially 
the result ofthe “bacteria” treatment of filtration. Most 
of this information has already been published in various 
papers read by the author before scientific societies ; their 
collection, however, in a handy form, should be useful to 
those who are interested in the subject. The illustrations 
are well done, and the work, as a whole, does credit to 
all concerned in its production. 





SHORT NOTICES. 


Hazli’s Annual for 1898: A Cyclopedic Record of Men and 
Topics of the Day. Thirteenth year of issue. 3s. 6d. 1897.—To 
those persons who have already learnt the value of Hazell’s Annual 
it is only necessary to say that a new issue, with illuctrations, has 
appeared, and that it contains besides the usual cycloy tic notes 
on the events of the year a large number of articles on new 
subjects, s> that its field of utility for the approachiag year is 
increased, We notice particularly that sev maps explanato 
of the principal military and political movements are included. 
The Jubilee celebrations receive, of course, particular attention ; 
a comprehensive résumé of general engineering forms an important 
part of the volume. 

A Pocket-book of Marine Engineering Rules and Tables, for the 
use of Marine Engineers, Naval Architects, Designers, Draught . 
Superintendents, and all engaged in the Design and Construction of 
Marine Machinery, Naval and Mercantile. By A. E. Seaton, 
M. Inst, C.E , M. Inst. M.E., M. of Council Inst. N.A.; and H. M. 
Roanthwaite, M. Inst. M.E., M. Inst. N.A, Fourth edition, 
revised and enlarged. With di ms. London: Caailes Griffia 
and Co., Limited. 1897. Price 83. 6d.—This pocket-book, which 
very closely resembles in exterior appearance 1), K, Clark’s wel!- 
known small edition, contains a vast deal of useful marine 
engineering information ar: in convenient manner. That it 
has passed into its fourth edition is probably as good a testimonial 
as it needg, 

Whittaker’s Mechanical Engineer's Pocket-book. By Philip R. 
Bjicling. London: Whittaker and Co. 1898. Price 53,—This is 
apparently an entirely new book. It is published without any 
written excuse for its appearance in a field already more than 
sufficiently occupied. It is, as far as we can see, well done and 
well srranged, and is of the precise shape and siza of D. K. 
C’ark’s small edition. Mr. Pailip Bjii-ling is a well-known author, 
and has devoted much time to the study of hydraulics, so that it 
is not surprising to find that subject very fully dealt with in this 
pocket-book.- Hydraulic tables relatiog to a variety of subjects 
figure beside the usual pocket-book tables. Oa the whole we 
gather from a rather hurried perusal that it should be a vclume 
useful to the practical engicesr, and we trust that it may be able 
to find a corner beside its numerous fellows. 

Annuaire pour VAn 1898, publié par le Bureau des Longitudes. 
Avec des Notices Scientifiques. Pars: Gauthier-Villars et Fils. 
Quai des Grands-Augustins, 55. Price lfr, 50c.—Several altera- 
tions cf more or lets importance and t vo or three valuable addi: ions 
appear in the 1898 iesue of this official Annuaire. One or two of 
the less important astronomical tables have been either suppressed 
or reduced ; the marine section has been thoroughly supervised 
by M. Hatt, who has supplied a new tide table for all the larger 
French and foreign ports; only the principal parts of the text of 
the monetary convention are retained, but M. Soudre has added 
some information about Chilian, Japanese, and Rassian currencies, 
and also some notes of the money of the colony of Erythié3, 
French geography has been brought up to date by M. Levasseur, 
and M. Moureaux and M. Berthelot have respectively attended to 
the chapters of terrestrial magnetism and thermo-chemistry. The 
following essays are added:—Sur que'ques progrés 1¢é2emment 
accomplis 4 l’aide de la Photographie dans |'étude de la curface 
Lanaire; par MM. Loewy et Paieeaux, Sur la stabiliié du 
Sys'éne Solaire ; par M. Poincaré. Notice sur]’ceuvre rcientifique 
de H. Fizzau ; par M. Cornu, Sar les travaux exécutés, en 1897, 
2 Pobservatoire du Mont Blanc; par M. Janssen. Di-cours 
prononcé3 au cinquentenaire académique de M. Faye le 25 Janvier, 
1897 ; par MM, Jannsen et Loewy. 








BOOKS RECEIVED. 


Electrical Traction. By Ernest Wilson, Whit. Sch., M.1.E.E, 
London: Eiward Arnold. 1897, 

The Practical Handbook for the Working Miner and Prospector 
and the Mining Inspector. By Jobn A. Miller, London: E. and 
F. N. Spon, Limited. 1897. 

The Hydraulic Gold Minsr’s Manual. By T. 8. G. Kirkpatrick, 
M.A. (Oxon.). With illostratione. Sccond edition, revised aid 
enlarged. London: E and F. N. S30n, Limited, 1897, 

Association des Maitres de Forges de Charleroi, Rapport gé.éral 
sur la Situation de UV Industrie Métallurgique en 1896. Caarleroi : 
Imprimerie F, Henry-Q 1inet, Rue de Marciaelle, 52 & 83. 1897. 

Handbuch der Ingenieurwissenschafien. Fiinfter Band: Der 
Kisenbahnbau, Ausgenommen Verarbeten, Unterbauund Tunneiban, 
Zweite Abteilung: Berechung, Konstruktion, Ausfiihrung und 
Unterhaltung des Oberd ives, Boarbeit«t vou Hermann Zimmermanr, 
Alfred Blum, Hermann Roeche. Herausgegeben von F. Loewe 
und Dr. H. Zimmermann, Mit drei Tafela, 284 Abbildungen im 
Text und volls iadigem Namen und Sachverzeichnis, Lsizzig : 
Verlag von Wilhelm Eagelmann, 1897. 











Tue deep-water harbour construction at Fishguard 
is progressing well, It will be ia connection with the G-eat 
Western Railway, 
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DAVEY, PAXMAN, AND COMPANY’S WORKS, 
COLCHESTER. 
(Concluded from page 572) 

THE pattern-making shop is a well-adapted modern 
structure, lofty and well lighted. It consists of three 
bays, each 90ft. long by 30ft. wide, and is provided with 
all necessary appliances, such as Isthes, planin 
machines, band and circular saws. The pattern stores 
are immediately adjacent, but separate from the last- 
named department, and consist of three large bays, 
covering an area of 12.500ft. The building is constructed 
so a3 to be practically fireproof, and the patterns of 
engines, ranging from 2 to 1000 horse power, are numbered 
and put away in rotation, a book of reference being kept, 
so that the hand can be placed on them without loss of 
time. The foundry, of which an illustration is given on 

age 605, is a building 145ft. by 135ft., divided into three 

ays, each 45ft. wide, and giving employment usually for 
over 100 hands. The usual appurtenances, such as drying 
stoves and overhead travelling and jib cranes, operated 
by steam power, are provided, together with a tramway 
for conveying heavy articles into the stoves. Messrs 
Paxman make all their own castings, aud employ only 
the very best brands of pig iron. 

The smiths’shop, page 604, is about 170ft. by 45{t., and 
contains seventeen forges, three steam hammers, two 
Olivers’, cold saws, and Baker's blowers. A highly interest- 
ing tool in this department is, we believe, of French origin. 
It is a welding and forging machine, and is employed 
chiefly for “ upsetting ” or forming “‘ swells ” on rods and 
bars. The process, briefly, is to heat a bar at the point 
where it is necessary to produce the enlargement. Then 
it is placed between jaws which grip the bar firmly, so 
that when the jaws are caused to approach each other 
a swell, due to the compression of the material, is brought 
about. The jaws derive their movement from cams 
which are operated by manual power actuating long 
levers. The chief drawback to the appliance would 
appear to be that a number of strikers have to be taken 
from their anvils to operate the machine. Some arrange- 
ment of gearing with fast and loose pulley driven from a 
countershaft would obviate this. A special feature of 
the smiths’ shop is the attention given to stamping 
out of scrap metal; and we were shown some excellent 
specimens produced at the minimum of cost, a large stock 
of dies being kept for the purpose. 

In the machine shops over 150 hands are employed. 
The bays containing the heavy tools are served by two 
10-ton overhead travelling cranes, and are full to reple- 
tion with an endless variety of machines, including some 
highly ingenious labour-saving tools of American design. 
All the heavy tools are placed on the ground floor, and 
the lighter machines in a ony overhead. Amongst the 
heavy appliances, a side planing machine, constructed by 
Messrs. Geo. Richards, of Broadheath, strikes one as 
being extremely useful and handy. This machine has two 
travelling heads—one at either end of the frame. One 
of these heads can traverse as far as 16ft., and the other 
about 5ft., and both are fitted with quick-return motions. 
When the work has been set, one man has no difficulty 
in attending to both tools. Although in such an old- 
established works as this a number of old-fashioned tools 
are sure to be met with, much ingenuity is apparent in 
the way some of these have been, so to speak, rejuvenated. 
Messrs. Paxman are not slow to adopt the latest and 
most approved appliances, and we noticed that the advan- 
tages of milling have long since been brought home to 
them, for a number of highly ingenious milling tools are 
to be seen in operation. 

The erecting shop, of which an illustration is given on 
page 600, is 150f6. long by 70ft. clear span, and the overhead 
steam travelling crane is capable of moving a weight of 
25 tons. This is an admirable and lofty building, well 
lighted in the daytime by a glass roof and at night by 
electric arc lamps. On the occasion of our visit it wag 
overcrowded with work. On the one hand could be 
observed a twin-compound horizontal engine of 1000 total 
indicated horse-power ; and close by was a 250-horse power 
high-speed vertical engine, constructed according to 
Peache’s patents, and of which we shall have more to say 
later on. There were also portable engines, small hori- 
zontal and vertical engines, and other machinery of types 
too numerous to mention in the brief space at our dis- 
posal. Adjoining the erecting shop is the testing shed—an 
essential department in all shops—but one which is doubly 
important in connection with the efficient manufacture of 
the modern high-speed engine, and its frequent adjunct, 
the dynamo electric machine. The tendency towards 
rigid economy in steam consumption in this type of plant 
renders the most accurate tests of the highest importance. 
This is a very complete department of the Standard Iron- 
works, apparatus being provided for measuring with the 
greatest accuracy the output of steam and combined 
steam and electric plants. It is chiefly used for testing 
high-speed engines, and with this object arrangements 
are provided for conveying the exhaust steam into a 
surface condenser, from which the water accruing is dis- 
charged into a weighing tank situated below the floor 
level. The weighing machine is of the platform type, and 
has an electrical alarm attachment, so that an audible 
signal can be given when a certain weight of water has 
been collected. The engines to be tested are secured in 
faced slotted rails, laid in a solid concrete floor. A 
dynamometric apparatus for testing the brake power, and 
resistance coils up to 1800 ampéres at a pressure of 110 
volts, complete the apparatus in this most interesting 
department. 

Messrs. Paxman have had extensive experience in the 
construction of et engines suitable for electric 
light installations. The ‘“‘ Windsor” is a marine type 
engine, and is built in three styles. Single cylinder, com- 
pound, and triple-expansion up to 1000-horse power. 
Another well-known engine, suitable for high-speed 

purposes, is the Peache high-speed compound. This is 


& compact type of motor of the vertical, inverted, three- 


engine steam acts upon one side of the piston only, and 
the cylinders and valves are completely isolated from 
the working chamber, thereby preventing the admission 
of oil to the steam space and hence to the condenser 
and boiler. As this engine has already been described in 
the pages of Taz Enarnerr, it will not be necessary to 
deal again at any considerable length with its con- 


&| struction, but we may point out that in its design 


particular attention has been devoted to the simplifica- 
tion and strength of its parts, and being devoid of 
internal glands the working parts are easy of access. 
This engine is fitted with the Paxman - Peache patent 
governor, a highly sensitive yet simple apparatus which 
has been devised to meet the stringent requirements of 


are not familiar with the specifications of electric light 
engines will be surprised to learn that it is no uncommon 
demand to have to be able to adjust the range of speed 
while running from 25 to 30 per cent., while the momen- 
tary rise of speed due to the whole load being thrown off 
is frequently specified not to exceed 5 per cent. The 
last-named condition depends, of course, largely upon 
the size of fly-wheel, and is more easily fulfilled with 
emall steam chest capacity, but the governor has a great 
deal to do with the reduction of momentary acceleration of 
speed. The new Paxman Peache governor, of which a rec- 
tional view and a diagram are given, has been designed 
to fulfil all the above requirements. The governor is 
isochronous ; that is, the tension of the two main springs 
«xa tly ba’ances the centrifugal force of the weights 
for all p sitions cf the latter at one constant speed. ‘I'his 


se | 





ee a 
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is effected by employing balance weights on the ends of 
the governor arms. The net effect of centrifugal force 
on the weights and balance weights—which work against 
each other—is equivalent to that on a smaller weight 
acting on a longer arm. The annexed diagram shows 
this equivalent weight in dotted lines. It will be seen 
that in the a) ag the centre of gravity of the equivalent 
weight coincides with the axis of rotation. If, therefore, 
the springs, when at rest, are made to correspond with 
the distance apart of the spring pins, as shown on the 
diagram, the governor will beisochronous. Stability, as 
well as change of speed, is imparted to the governor 
from outside. The governor is bored out, and is fitted 
with a spindle carrying a crosshead. Short Jinks connect 
this crosshead with pins in the balance weights, and any 
pressure applied to the lever shown on the governor 
spindle is transmitted to the governor arms by this means. 
It will be seen that the leverage with which any pressure 
so applied acts, increases as the balls move outwards. In 
practice this leverage is made to increase more quickly 
than the increase of centrifugal force, due to the 
corresponding increasing distance of the balls from 
the axis of rotation, and consequently a weight 
applied to the lever, while increasing the speed that must 
be attained to bring the governor into action, at the same 
time gives a certain amount of stability to the governor. 
In practice it would neither be convenient nor consonant 
with quick action to apply weights to the lever. A spring, 
therefore, with screw adjustment, is used instead. This 
spring introduces a further element of stability, since its 





throw pattern, and occupies little floor space. In this 


tension increases as it is extended by the working of the 





modern electric lighting plants. Those of our readers who | 


| governor, In the Paxman-Peache governor these two 
elements of stability are so proportioned that their sums 
| for the “ full” and “no load” positions of the governo, 
| for any position of speed-adjustment gear form a cop. 
stant ratio, and therefore the speed variation between 
| full and no load remains constant throughout the ran 
of speed adjustment. Friction has been reduced to , 
minimum by the use of hardened steel pins—of the 
smallest safe size—and bearings. The position of the 
main spring pins is so chosen that in the mean workin, 
position the net oe force of the ball and balance 
we is taken directly by the springs, and therefore the 
working joints are relieved of the main reaction between 
| Springs and centrifugal force. 
Having diverged so far, it becomes imperative to say 
| a few words respecting the boilers made by this firm, I 
the construction of Lancashire and Cornish boilers Pax. 
man’s well-known expansion flue joint is employed. Fo; 
| the benefit of those of our readers who have not made 
| themselves acquainted with this joint, we may point out 
that the flue tube is made up of a series of short lengths, 
the ends of which are enlarged in a special flanging 
machine in such a way that the end of one plate fits 
| exactly within that of the adjacent section. The advan. 
tages claimed for this form of joint are that the doubling 
of the plate seam and the rivet heads are removed from the 
line of draught, and consequently escape damage by the hot 
gases, and that better provision is made for expansion and 
contraction. Avother well-known form of steam generator 
|is the Paxman patent ‘‘ Economic” boiler, for which 
| Davey, Paxman, and Co. have been noted for upwards of 
thirty years. This inexpensive boiler consists of a cylin. 
drical shell with one or two flue tubes and a number of 
small return tubes running from end to end. A combustion 
chamber of brick or iron, preferably the former, at the back 
of the boiler receives the products of combustion, which 
then traverse the smaller tubes to a smoke-box in front, 
Hence they may return yore brick flues outside the 
-hell, or duonas a down-cast flue to the chimney. It is 


| 
A 





P, Pivot of Governor Arm 


AA, Axis of Rotation 
8, Point of Spring Attachment 
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claimed for this type of boiler that the gases are broken 
up and more cquelty distributed, and the temperature at 
the chimney reduced lower than in the Lancashire or 
Cornish boilers. Passing over the old-fashioned multi- 
tubular externally-fired boilers and semi-portable loco- 
type steam generators, a few words are necessary to 
point out the leading features of a boiler of the water- 
| tube pattern, which have been made by this firm for 
| some years. The tubes are divided into groups, inclined 
in opposite directions, the headers of the last group opening 
| into a steam drum, where the steam is separated from the 
water. A circulating pipe is connected from this drum toa 
| mud collector, which is attached to the lowest part of 
' the boiler, through which a continuous circulation of the 


| water takes place. The water tubes are expanded into 
| the headers, and all the headers connected together by 


| tion. 
| the han 


means of special conical joints of a very simple descrip- 
Oo “9g each water-tube, for cleaning purposes, 

ole covers are formed with a metallic joint, 
which is very easily made and re-made, and does away 


| with the cost of composition for making joints. These 


joints can be made absolutely tight at any pressure as 
often as required. The steam and mud drums are made 
of the best selected mild steel. The boiler is constructed 
in a wrought iron frame, quite independent of the brick- 
work, and itcan therefore expand or contract without dis- 
turbing the brickwork. The relation of heating surface 
to grate area is approximately 80 to 1. 

Another useful boiler for almost all ordinary pressures, 
and occupying littie floor space, is the ‘‘ Essex.” This is 
@ vertical cylindrical boiler, with the usual fire-box. The 
combustion chamber takes the form of a pocket of a 
triangular section in plan, connected by a straight neck 
to the fire-box and riveted inside the boiler shell. An 
identical pocket is similarly secured diametrically opposite, 
and forms the smoke-box, the two being connec 








| 


{ 
t 





by a 
number of horizontal curved tubes. The makers claim that 
the peculiar construction of the flues causes a centrifugal 
action on the , bringing them into intimate con- 
tact with the tube surface. 

Altogether the works find employment for upwards of 
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600 hands, amongst whom strikes and lock-outs seem to 
be unknown. The exceptional activity which has pre- 
yailed there during a great many years, when the majority 
of engineering firms have felt very keenly the necessity 
of cutting down expenses owing to lack of orders, is a 
tribute of praise to their enterprising chief proprietor 
and to those who take a leading part in the direction of 
the different departments. 

Mr. Paxman, in conjunction with his son, Mr. William 
Paxman, who takes an active part in the management of 
the business, is assisted by a very competent staff, 
amongst whom we may tnention Messrs. Absalom Butcher. 
H. G. Plane, William Hedley King, and F. W. Hall, who 
have been with the firm for many years. Mr. Paxman 
has given many proofs of the interest that he takes in 
those about him, and no act gave him greater pleasure 
than when he, with the warm approval of his son, 
admitted the above-named members of the staff into the | 
firm on January 1st, 1897, giving them a substantial 
interest in the concern. 








BOGIE TANK ENGINE, LONDON, TILBURY, AND 
SOUTHEND RAILWAY. 

Ov late years the enormous increase in the passenger | 
traftic improved and accelerated train service between the 
principal stations served by the London, Tilbury, and South- 
end Railway Company, has taxed to the very utmost the 
resources of the locomotive department. In order success- 
fully to cope with the increasing traffic demand, a more 
powerful engine was required. 

Our engravings show a general arrangement of a type 
of engine, designed by Mr. Thomas Whitelegg, locomotive 
superintendent, and constructed by Messrs. Sharp, Stewart, 
and Co., Atlas Works, Glasgow, to meet these requirements. 
Since April these engines have been working the express 
service of trains between London and Southend, leavin 
Fenchurch-street, London, at 5.15 p.m., arriving at Southen 











| 
| frame plates Zin. thick being used, the lateral motion being | 
| controlled by spiral springs. The casting for transmitting | 
the weight of the leading end of the engine to the bogie is | 
| box form, bolted to the main frames, and forms a stay | 
| between the cylinders, the top part forming the bottom of | 
| the smoke-box. 

The radial axle-box and guides are of cast steel, bronze 
| bearings being fitted in the axle-box ; spiral springs are used 
| to control the lateral play, which is adjustable. The tires 
| and axles are all of the best crucible cast steel. Cast steel 

wheel centres with elliptical spokes are used, the tires secured | 

to the rim of the wheel by a lip-and-ring fastening, the | 
| whole being held together by rivets sing through the 
| retaining ring, wheel rim, and lip on the tire. 

The motion is of the Stephenson’s curved link typs, all 
| made of the very best Yorkshire iron, the wearing surfaces 

well case-hardened. The coupling and connecting-rods are 
| of Bessemer steel, forged solid in one length. The whole of 
the motion is finished bright all over. The reversing is 


| effected by means of a lever and quadrant plate. ‘he 
| engines are fitted throughout with the Westinghouse auto- 


matic continuous brake; the company’s latest pattern air 
pump, and Driver's equalising brake valve being adopted. 
The “ United States metallic packing” is used for the piston- 
rod and valve spindle glands; the cylinders and valve chest 
are lubricated by Messrs. J. Stone and Co.’s patent duplex 
sight-feed lubricator, All steam cocks are asbestos packed ; 
—" gauge cocks, with protecting shield, are pro- 
vided. 

Below are given the principal dimensions and weights in 
working order :— 


Boiler— 
CO eet ae - Mild steel 
Diameter cf boiler outside .. 4ft. 2in. 
Thickness of plate .. .. .. «. +. + gin. 
Height of centre above rail.. .. .. .. «+ 7. 6in. 
Thickness of smoke-box tube plate .. .. .. .. {jin. 
Fire-box casivg— 
Thickness of sides and back plate Sa | an’; ode ee 


Thickness of throat and crown plate .. .. .. {im 
Top of fire-box to inside <> .0e ee 

Width of fire-box outside at bottom.. 
Length of fire-box outside at bottom 


-- 2t. lim. 
. 8ft. 10gin. 
6ft. 9in. 





























eS eee ae ee 
Length of crank pin .. .. «- « +e o« «- 5im 
Extreme width over platforms .. .. .. -. .. ft. 
Height of centre of buffer above rails .. .. .. 3ft. 44in. 
Distance a) from centre tocentre .. .. .. 5ft. im. 
Capacity of tanks .. .. ee « - 1500 gallons 
Capacity forfuel .. .. «- « -- 45 cwt. 

bee > of engine in working order— Tons cwt. qr. 

eight on bogie wheela .. .. «. «- « - 17 8 0 

Weight on driving wheels .. .. .. .. .- « 17 WU 0 
Weight on intermediate wheels... .. .. .. .. 17 8 0 
Weight on trailing wheels .. .. .. .. -- « 10 WO 
Total weight in working order... .. .. .. -- 68 8 O 








A FAST RUN FIFTY YEARS AGO. 


AtrHouGH we should now think little enough of it, the 


| following run made by the late Mr. W. H. Smith, on Novem- 


ber 24th, 1847, with a special newspaper train, was justly 
contidered a smart performance in its time. When it is 
borne in mind that there was no block system on any part 
of the distance; that about ninety miles or £0 were quite new, 
and probably not suitable for high speeds; that fish-joints 
were not in general use, having only been patented six months 
before ; and that stone block sleepers still existed on many 
miles of the trip, it will be seen that the time made was in 
every way creditable to all concerned. 

Parliament was opened on November 23rd, and much 
anxiety existed to have particnlars of that night's debate, at 
a time when the condition of the country in many respects 
was most unsatisfactory. The Trent Val ey live, comprising 
49} out of the 503 miles between Rugby and Stafford, was 
not brought into use as an express and throvgh route till 
ore week after the date of the run in question, whilst 
the Caledonian Railway had only been opened so far as 
Beattock, at the foot of the famous incline of that name, on 
September 10th, and the fifty-nine miles from there to Glas- 
gow had to be covered by posting. This, of course, had been 
specially arranged beforehand, and was by no means the least 
praiseworthy part of the performance. 
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SECTION OF LONDON, TILBURY, AND 8O.THEND RAILWAY 


at 6.5 p.m.—a distance of 35 miles 66 chains in fifty minutes, 
which time includes one stop at Westcliff. The return 
journey is run under similar conditions and in the same 


time; the average sped is forty-three miles per hour—excel- | 


lent work for tank engines. The number of carriages com- 
prising these trains vary from sixteen to eighteen six-wheeled 
vehicles, the total weight being 210 to 238 tons, exclusive of 
the engine and passengers. 

The boiler barrel is made in three plates, 10ft. 10gin. 
between tube plates, length outside Seckan 6ft. 9in. ‘The 
material used is mild steel, the boiler barrel, back and side 
casing plates are ,°;in. thick, the crown and throat plates jin. 
thick ; the boiler barrel circumferential longitudinal seams, 
and the joints between the crown and side plates, are butt 
jointed, the former having a weldless steel ring outside 
single riveted, the latter joints having inside and outside butt 
strips double-riveted chain pitch. The smoke-box angle is 
of steel, solid rolled to the required section. The dome is of 
best Yorkshire iron, ,,in. thick in the barrel, made in 
halves, the lower half is flanged top and bottom, the bottom 
flange fitting the boiler barrel. The upper half of the dome 
is in one plate, with the seam welded and flanged at the 
bottom to correspond with the top flange on the lower half of 


the dome, aud bolted together. The hole in the barrel under | 


the dome is stiffened by a plate ‘in. thick, riveted to the 
barrel and bottom flange of the dome. 


The smoke-box tube and back plates are stayed longi- | 


tudinally with wrought iron stays screwed into the back 


plate and secured to the tube plate by inside and outside | 


nuts. The outside fire-box casing is also stayed transversely 
by wrought iron stays screwed into the side plates and riveted 
over. The inside fire-box is of copper, stayed at the sides, 


front, and back by copper stays lin. diameter, screwed into | 


both plates and riveted over; the roof stays are vertical, 
screwed into both plates, riveted over on the outside casing 
plate, and nutted on both sides of the rh po box. Brass 
tubes are used, 199 in number, 1Zin. external diameter at the 


fire-box end, and 1jin. diameter at the smoke-box end for a | 


length of 3in., the thickness being No. 11 S.W.G. at the fire- 


box end, and No. 13 8.W.G. at the smoke-box end; the | 


taper being on the inside, the tubes are expanded at both 
ends, but ferruled only at the fire-box end. The boiler is fed 
by two of Messrs. Gresham and Craven’s No. 8 re-starting 
lifting injectors, the delivery pipes being led well into the 
boiler. The smoke-box is of mild steel plates and angles 
pe op ag The frame plates are of mild steel, 1}in. thick, 
8 

where they are set inwards to a distance of 3ft, llin., to 
allow for 
is taking sharp curves. The bogie is of the Adams type, steel 





4ft. apart until within 4ft. 3in. of the trailing end, | 
e lateral play in the radial box when the engine | 


Insite fire-box, copper. 


Thickness of back and wrapper plates .. .. .. jin. 
Thickness of tube plate... .. .. .. -- «+ «- jim 
Depth below centre line at front end -. 5ft. jin. 
Depth below centre line at back end . 4ft. &jin. 
Diameter of copper stays .. .. .. .- «- «» lin. 
Pitch of copperstays .. .. .. -. o « «. 4ip. 
Diameter of vertical roof stays .. .. .. .- «. Jjin. 
Pitch of vertical roof stays .. .. .. .. .- -. 4D. 
ELE. en sn ca. te 9+ ve ae -- 19 
Length between tube plates .. .. .. .. JOft. 1¢gin. 
External diameter, fire-box end a eee 
External diameter, smoke-box end... .. .. .. Ijin. 


Arranged in vertical rows. 
Thickness, No. 118.W.G., F.B. end; No. 13 8.W.G., 8.B. end. 





Working pressure .. .. . oa eee 170 Ib. per sq. in® 
Heating surface of tubes .. .. .. .. of «- 9208q. ft. 
Heating surface of fire-box .. .. .. «2 « «- 107 yy 
Sie so we of Se 40 ce. en ec 0s sp Se 
See eee ee ee ee ee 
Ratio of grate area to heating surface .. .. .. 52°4tol 
Inside diameter of chimney Gita ils ek hn 
loside diameter of blast pipe .. .. .. .. .. Sip. 
Cyliadi rs — 
Diameter .. lft. 6in 
ee 2ft. 2in 
ON ee a eae ee 
Me eee ere, 
Width cfexhaust pots... .. .. .. .. -. o 3m. 
ree ee 
Diameter of piston-rod.. .. .. .. .. «. «. #}in. 
Uentre to centre of cylinders .. .. oo 
Centre to centre of valve spindles .. -. 2ft. Shin. 
Di ter of valve spindles .. .. .. .. «. «. 2im. 
CO =e ree 
Travel of valve, maximum .. .. .. .. .. «- 4iim. 
Throw of excentrics 0g. we ce ce oe oe OM 
Frames, stee]— 
Thickness of frames .. .. .. «. oe «+ «+ Jitm 
Distance between frames .. .. .. .. «. «. 4fft. 
Distance between frames, trailirg .. -. Sft. llin. 
te on ke, Oe eee . 85ft. 2in. 
Bogie frames, steel— 

| Shickness of frames .. .. .. cc os -c co Jim 

| Distance between ..- .. 2. «1 «2 oo «- «- 2ft. Sjin. 

| Wheels, cast steel— 

} Diameter of driving wheels, coupled - 6ft. Gir, 
Diameter of intermediate, coupled .. .. . (ft. Gir. 
Diameter of ae a ee ae ee . Sft. Gir. 

eter BE teal evs ew <5) ee 
Centres of bogie wheels.. .. .. .. .. «- «. Tht 
Centre of ie to centre of driving wheels .. .. 0ft. 6j/n 
Centre of driving to centre of intermediate .. .. 8ft..9in 
Centre of intermediate to centre of trailing wheels 8ft. 

| Ee hare emg ean, ee ee 

| Axle, best crucible cagt steel— a on ‘ 

} Dia. of driving and intermediate at centre .. .. 7}in. 

} Dia. of driving and intermediate at journals &in. 


j us 
Length of driving and intermediate at journals... in. 
Dia. of driving and intermediate at wheel seat .. be 


Dia. of bogie and trailing at centre... .. ¢e = 
| Dia. of bogie and trailing atjcurmals .. .. .. e 
| ee eee Ue raw 06 0s oe, 
| Length of gatjournals .. .. .. .. «. 10ir. 
‘ Dia, of bogie and trailing wheel seat .. .. «. 6}in. 





The times are not given with the completeness they deserve, 
but are as under :— 


aM. Miles. 
Bastem, depart «..0 0c oc 06 ce co SB ce ce ct = 
WO oo nite n ac igo. aw Jee) ely, =) hades We ee 
WENO oc se an ou. Se 40 oe oe oo ae ae 
Ne 8 oa es in ce ew et TOP Ss ee 
Rugby, depart .. «oe we eae ee CR eld) ee 
SE eae hot head cede) . a Gah iaheidecee ee 
GIN oc cc cn we ee ee oe ee ee ee 
Crewe, arrive ee ee, ae 
Weeieigted arvive- 0... ce ss GED we ce ice 
Worrtagiom, Gopert. 2. oc. sc ce se, FAH ce ce es 
WE See cea es, on. Sa, cea 6, jee ee we. ld) ae 
eee eee ee ee ee ee 
TN 25) ce ac as. 5s ae ee ee oe 
SE oa meat as ais wal meee ee ee 
Kendal Junction, arrive .. .. .. .. 1140 .. . .. 19 
P.M. 

Ce GN. kc ka ce ts we eR a a ee SS 
Carlisie, depmst 2. co ce co ce co «61S ww ce ee = 
SR a ee SE. ve tee 
839 


Engines were changed at Rugby, Warrington, Preston, and 
Carlisle, the run of the second one being 994 miles, and that 
of the third only 27. This is explained by the fact of the 
line from London to Carlisle not being at that time under 
the sole control of the London and North-Western Company. 
It is stated that stops were made at the other places named 
for water; but the Wigan stop, and probably the Lancaster 
one as well, must have been really for newspaper business. 
Twenty-nine minutes seem to have been consumed in chang- 
| ing — four times, or over seven minutes each change, 
which is very slow work. At Rugby, however, which was 
then the junction for the Midland system, besides the Bir- 
| mingham lire, there would be much to do, and the engine- 
men can hardly have been responsible for the whole ten 
| minutes’ delay. 
| _ It is not, perhaps, unfair to allow five minutes for each of the 
| so-called water stops, so that 69 minutes in all have to be 
| deducted from the journey time of 552 minutes. This works 
| out to 42-11 miles per hour, but it is evident that much higher 
| speeds must have been run on some parts of the trip. For 
instance, following the above rule, Stafford must have been 


. | left at 8.55, leaving only 25 minutes for the 24} miles to 


| Crewe.. An easy rise, a smarter. fall, and most likely a very 
light load, would render this no difficulty ; in fact, tremen- 
| dous speeds had been run over it with down trains ever since 
the Grand Junction opened in 1837. Warrington to Preston, 
| 27 miles in 30 minutes, is also good work, and Rugby to 
| Stafford, 50? miles in 65 minutes, and Preston to Kendal 

Junetion—now called Oxenholme—40 miles in 53, work 

out to 46°8 and 45°3 miles per hour respectively. In fact, 
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be‘ween Rugby and Kendal Junction it is a fine piece of 
work, but the slow speeds at both ends spoil it. 

On reaching Beattock, the papers were briskly transferred 
to a road vehicle of some sort, and at 2:18 p.m. Mr. Smith 
started with them on a drive of 59 miles through wild and 
hilly country to Glasgow, reaching there at 8.0 in the 
evening. He left again at 10.0 p.m. by rail for Edinburgh, 
arriving at 11.45 the same night, started in the morning at 
7°10, vid Berwick, Newcastle, York, Normanton, Derby, and 
Rugby, and was back at Euston at 9.10 on Thursday 
night, November 25th, sfter a run of 868 miles in about 
1450 minutes, or 36 miles an hour throughout. 

In connection with this, spscial trains left Crewe for Man- 
chester and Warrington for Liverpoo'. Allowing them 
five minutes’ delay from the arrival of the down train, they ran 
31 miles in 35 minutes, and 194 miles in 30 minutes—speeds of 
53°14 and 39:0 miles per hour respectively. 

Captain Huish, general manager of the London and North- 
Western, “‘ ordered the Express throughout.”’ The word “ ex- 
press” is here used in its old sense of a “ special messenger.” 
Messrs. Worthington, superintendent of the Lancaster and 
Carlisle, and Addison, one of the engineers of the Caledonian, 
drove on their companies’ portions of the route. The engines 
used north of Rugby were 6ft. singles, of the type first built 
for the Grand Junction at Crewe, by the late Mr. Alexander 
Allan, in 1843. They had outside cylinders 15 by 20, 3ft. Gin. 
carrying wheels, and weighed full about 18 tons. 








IMPROVED FIRST OPERATION HUB MACHINE. 


In our- report of the recent Stanley Show at the Agri- 
cultural Hall we illustrated a first operation hub machine 
exhibited by Messrs. Charles Churchill and Co., Limited, 
mentioning at the same time that one or two important 
improvements had been made in the design since the photo- 
graph from which our engraving was reproduced had been 
taken. We now have pleasure in putting before our readers 
an illustration of the latest improved pattern machine which 
Messrs. Charles Churchill and Co., Limited, have put on the 





condition of an ordinary capstan lathe. 


| operation. 


| towards 
order to give a finish to the work. 


side of the rest, and is turned down when it is needed and 
fed forward by the cross handles; in the illustration it can 
be seen raised up out of the way. The stock is fed forward 
by the ordinary wire feed actuated by the cross handles on 
the left, whilst the cross handles on the right operate the 
turret slide, the turret itself revolving automatically. 
Instead of a bolt and slot being used, as is usual for the back 
gear, a friction device worked by the lever at the side of the 
head is employed. It would be impossible to say too 
much in favour of this system. We should, like in con- 
clusion to draw attention to the excellent general design of 
the machine before us. The strength of the poppet head 
cast solid with the deep box bed, the length of the wearing 





are all to be noticed and commended. 

We may also add, although it is a point to which it would 
be unwise to attach great importance, as it depends so 
greatly on conditions, that the first operation on a hub can 
be completed on this machine in about four minutes. The 
machine is manufactured by Messrs. Warner and Swasey, of 
Cleveland, Ohio, better known perhaps as designers and 
builders of very large telescopes. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, 9th December, Sir Raylton Dixon and Co., Ltd., 
launched from their Cleveland Dockyards, Middlesbrough, a 
steel screw steamer built to the order of Sciior Ramon de 
of Bilbao, under the personal supervision of Captain Ricardo de 
pe or at a te Length mote bet neal 4 

imensions being i— é ; beam, 42ft.; dep 
ana, 20ft. 3in., and has a deadweight carrying capacity of 
about 3500 tons on a light draught of water. Triple-expansion 
engines will be fitted by Messrs. Blair and Co., Ltd., of Stockton- 








market. The most noticeable difference between this and 
last year’s d is in the manner of —— the spiral drill 
which makes the hole through the centre of the hub. The 




















drill is shown in its working position in the engraving. It is 
carried at the end of a stout vertical arm keyed to a/| 
horizontal shaft through stiff bearings. 

The drill is rotated by means of a chain of gears in the 
drill box, which are driven by the shaft shown over the cone 
head, the motion to this shaft being obtained through gears 
connected with the spindle outside the head thrust bearing. 
The drill box is engaged with the turret by means of a spring 
catch, and automatic feed to the turret, through feed-rod in 
rear, feeds the drill, throwing off automatically at the 
required oe Oil is pumped through a flexible metallic | 
pipe into the base of the drill, from whence it is led to the 
point by cones pipes laid in spiral grooves in the drill. The 
lubrication us as perfect as ible. The drillin 
fixture, it should be noticed, is steadied by a back stay, we | 
as & centre is started by a short stiff tool in the turret, there 
is no chance of the slightest error in the work. 

When the drilling operation is complete the drilling arm | 
can be turned up out of the way of the other tools. It is | 
also to be observed that this entire drilling outfit is attached 
to the machine in such a manner that it can be entirely 
removed in a short time, thus leaving the machine in the 











steamers now afloat up to thirty-six, 
by Messrs. Wm. Gray and Co. Limited, to the order of Messrs. 


W. Talley and Co., of Hull, bad her trial trip. She has been 
it to Lioyd’s highest class, and is of the follo dimensions : 
Length over all, 312ft.; breadth, 43ft.; depth Shin, The 


on-Tees, having cylinders 22hin., 364in., 60in. by 39in. stroke, 
with two lai inaleanted boilers working at 180 Ib, pressure, 
On leaving the ways she was named Arminza by Mrs. Rosevear, 
wife of Mr. George S, Rosevear, agent for the owner. 

There was launched from the yard of Messrs, William Doxford 
and Ltd., Pallion, on Tharsday December 9tb, the turret-deck 
steamer ness. This vessel has built under Bureau Veritas 

survey to the order of Messrs, Benjamin. J. Sutherland and 

0., Newcastle, and has a deadweight capacity of 5600 tons, her 
dimensions being 340ft. by 45ft. 6in. by 27ft. 3in. Tbe machinery, 
which has also been built by Messrs. Doxford, consists of triple- 
i engines 26in., 42in., and 68in., by 42in. stroke, and two 
boilers 15ft. 6in. diameter by 11ft yp The launch was wit- 
nessed by a large number of friends of the owners, the vessel being 
named by Mrs, Wandless, of Newcastle. After the vessel left the | 
ways the visitors adjourned to the offices, where luncheon had been | 
provided by.the builders, and in accordance with the time-honoured 
custom, ‘‘ Success to the vessel” was ded to, 


At the same time 
| that the hole is being drilled the two shaping tools are in 
They are carried on two rests, which, as we 
explained previously, advance automatically at an equal rate 
e centre, a slight extra motion being allowed to 
| the front tool, so that it may be operated singly by hand in 


The cutting-off tool is carried in a hinged box at the left 


surfaces, the convenient positions and lengths of the handles, | 


la Sota, | 


engines are of the triple-expinsion type, supplied by the Central 
Marine Engine Works of Wm. Gray and Co, The cylinders are 
22in., 35in., and 59in. in diameter, with a piston stroke of 39in., 
and e steel boilers working at a pressure of 1701b. per square 
inch, will give an ample supply of steam. The vessel and her 
machinery have been under the superintendence of Mr, Walter 
A. Sage, of Hull, and there were present at the trial trip Mr. W. 
Talley, the mi owner; Captain Murrell, representing the 
shipbuilders ; and Mr. T. Mudd, representing the engine builders. 
Although the weather was too foggy to make a formal trial, after 
the usual manceuvring of the ship for the purposes of the compass 
adjuster, Mr. Berry, the engines were run at over eighty revolu- 
tions per minute for a considerable time, and throughout the 
whole trial, which lasted over three hours, the machinery ran in 
an entirely satisfactory manner, there being no heating or trouble 
of any kind. The vessel on the completion of the trial at once 
proceeded to Hull to take in her first cargo. 

The Green Jacket was launched on Thursday, December 9th, b 
Messrs, Joseph L, Thompson and Sons, Limited, of the Nort! 
Sands ry ys Yard, Sunderiand, She has been built to the 
order of Mr, George Hallett, of Cardiff, and is the fourth vessel 
built by the firm for this owner. Her principal dimensions are :— 
338ft. by 47ft. by 24ft. depth moulded. She is built to 
Lloyd’s highest class on the improved single-deck rules, having a 
poop and bridge arranged for cargo ; the accommodation for the 
officers and engineers, saloon, captain, &c., being in a house on top 
of the bridge, and the seamen and firemen berthed in the top- 
gallant forecastle. The vessel is built on the cellular double- 
bottom principle, with web frames and longitudinal intercostals. 
The deck machinery consists of five steam winches, a patent steam 
windlass, steam steering gear placed at the after end of the bridge 
with controlling gear to flying bridge, a | multitubular donkey 
boiler, and a powerful screw steering gear The vessel is rigged 
as a two-masted fore and aft schooner ; she is fitted with four 
| boats, iron longitudinal bulkheads, and six transverse water-tight 

bulkheads, and is specially built for a large dead-weight and cubic 
| capacity, the tonnage being about 2850. The launch was 
| most successfal, the vessel being named by Miss Nell Hallett, 
| daughter of the owner. There was a numerous company of ladies 
| and Pg anny resent. After the launch, the company adjourned 
| to the firm’s luncheon-room, where the usual toasts were duly 
| honoured, 








| ConceRt.—On last Monda evening the second annual grand 
| evening concert in aid of the funds of the Tilbury and Grays 
| Cottage Hospital was given in the Queen’s Hall, Langham-place. 
| It was well attended, although the immense hall was by no means 
i A varied programme was provided, several of the performers 
being well-known music hall artistes. Unquestionably the best 
| numbers were contributed by Miss Ada Crossley and Mr. Charles 
| Loder. Master Maurice Alexander gave a very fair rendering of 
| De Beriot’s Scene de Ballet, whilst amongst the lighter ‘‘ turns ” 
| Miss Cissy Loftus and Mr. Dutch Daly were far and away superior 
to all other performers. It is to be sincerely hoped that the work 

of the committee will be rewarded by a handsome profit towards 
| the fands of the hospital. 


Mason COLLEGE ENGINEERING SocieTy,—A meeting of the 
above S: was held on December 9th, at Mason College, when 
Mr. R. H, Housman read a paper on ‘“‘ Transmission of Electric 
Power.” ‘The lecturer gave some interesting showing the 
cost of electric power as governed by the load and capital 
outlay. He also compared the vesions items-in the cost of pro- 
duction of current in factories with the cost in the case of a typical 
central supply station, his conclusion being that electric power 





proposed and resp 
The launch of the Caithness brings the total number of turret 
On the 4th inst, the s.s. Cresyl, a fine steel screw steamer built 


can be produced much more cheaply in the former case than in 
the latter. He showed how the efficiency of a motor varies with 
the load, and how much more economical it is at light load than a 
steam e: . The lecturer further urged the advantage of fairly 

motors, each dri a shop, over small ones driving one 





machine. A discussion followed on the — of electric trans- 
mission as compared with the older system with belts or ropes, 
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A NEW MARINE ENGINE GOVERNOR. 


Nearvy as many patents have probably been granted for 
marine engine governors as for automatic car couplings. | 
Nevertheless success, as far as it is to be gauged by use, has | 
not yet been attained. A governor in a marine engine-room 
is an exception; a marine governor successfully operating is 
a still greater exception. A good many years ago an engineer | 
named Pitcher, if we recollect rightly, invented a governor | 
which depended for its action upon the flow of a liquid | 
through a valve, the passage through which was controlled by | 
the engine, In the governor illustrated above somewhat 
similar means are employed. A small duplex ye is 
operated by a sprocket chain, or otherwise from the main 
engine. The pump delivers air by a system of pipes and | 
valves beneath the piston in the cylinder, and the piston-rod is 
in connection with the throttle valve. Any variation in the 
supply of air caused by an alteration in the speed of the 
pumps will cause the piston to move either up or down, 
and thereby close or open the throttle valve. If this were all 
that were required, it would only be necessary to have a valve 
loaded to allow the airtoescapeata regular definite speed, and to 
maintain thepiston Matacertain positionin thecylinder. More 
than this, however, is demanded from a marine governor; it 
must shut off steam entirely and permanently in case of 
accident—a fractured shaft, for example—and it must prevent 
racing by anticipating it, The emergency gear is shown to 
the left of the cylinder. It consists of a bent rod A, provided 
at its lower vertical part with ratchet teeth. Hinged to a 
bracket is a bell crank lever, from the horizontal arm of 
which depends a weighted rod or handle having a hole 
at its lower end, through which passes a rod attached to the 
crosshead of the safety valve C. The bell crank lever and handle 
are shown ina normal working position. If the supply of air 
increases so considerably as to move the safety valve suffi- 
ciently far back to wy the rod D from the hole in the 
handle, the latter falls, bringing the pin in the vertical arm 
into one of the teeth in the ratchet, and thus leaving the 
throttle valve at the closed position until the engineer in 
— should release it again. So far this gear would be 
suitable to land service engines. The other devices shown 
are for marine es only. They are designed to meet 
the conditions af the vessel travelling through a beam sea 
or with a following sea, and 4 a head sea. In the first 
we the pendulum Z is locked, the little triangular port 

being closed by its cylindrical valve. The air has then to 
pass through a second triangular valve V before it can enter 
the cylinder L. This valve oan be partly closed by an adjust- 
able plug shown in position, so as to allow a regular escape 
of air through the holes H, equivalent to the amount of air 
yontest when the main engines are running at a certain pre- 
etermined speed. At the same time the spiral spring keep- 
ing the valve S to the left will be compressed so that S closes 
the zona. If the supply of air to the cylinder increases 
by the pumps working too rapidly, it cannot all escape 





through V, and consequently moves § still further to the 
right, till at length air can enter the cylinder and close the 
throttle valve. 

In the second case the pendulum is allowed to hang free, 
and the port V is closed by its plug. The air now has to 
escape through the port W, which is adjusted as before with 
pendulum hanging plumb. The movement of the vessel will 
cause the pendulum to close or open W. When W is closed 
the air pressure moves 8 to the right, and makes its way to 


the cylinder L, raising M and shutting the throttle valve, as | seal 


lained above. 
is governor is the invention of Mr. Edward Thunderbolt, 
of Hillhead, Glasgow. With certain modifications it has 
been employed for electric supply engines, and has met with 
considerable success, It is fitted to one of the engines of the 
Liverpool Overhead Railway Company, and is, we under- 
stand, giving satisfaction. 








ROYAL AGRICULTURAL SOCIETY OF ENGLAND 
—BIRMINGHAM MEETING, 1898. 


Tuk following prizes for implements will be offered in connection 
with the Society's Birmingham meeting of 1898, and will be o 
to general competition :—Class I. Self-moving vehicles for co 
loads—Ist prizs, £100; 2od prizs, £50. Class II. Self-mo 
vehicles for heavy loads, lst prize, £100, 2ad prize, £50, 


REGULATIONS FOR TRIALS, 

(1) The competing vehicles will be divided into two classes, the 
one for light loads and the other for heavy loads, 

(2) The light-load class will be for such vehicles as would take 
the place of light spring carts for eng loads up to one ton, 
exclusive of the weight of the beer g @ heavy-load class will 
be for vehicles capable of carrying three tons, exclusive of the 
weight of the vehicles, (NoTE.—This competition is only for 
vehicles carrying their own loads—not drawing them.) 

(3) Prizes of £100 and £50 will be offered for the best vehicles 
in each class, In the case of equal merit in either ——. 
money may be equally divided ; or, in the case of i cient 
merit, —— may pe withheld. 

(4) In classes the self-moving vehicles are to be propelled 
bar yy Ry mechanical means, 

5) In the case of oil engines, any such oil may be used as is 
allowed by the ‘‘ Regulations as to Petroleum” made and circulated 
by the Home Secretary under Section 5 of the Locomotives on 

ighways Act, 1896, 

(6) The design of engine and form of vehicle will be left entirely 
to the manufacturer, subject to compliance with the regulations 
issued by the Local Government Board under Section 6 of the 
Locomotives on Highways Act, 1 

(7) Trials will be made of the sae aie carrying a 
declared weight for an ordinary load over a ce not less than 
twenty-five miles out and twenty-five miles return, or such further 
distance trial as may be deemed advisable. During the run, the 
consumption of fuel, water, &c., will. be a noted. 

(8) The maximum speed to be in accordance with the regulations 
of the Local Government Board. 





(9) Such farther trials will be made as the 
necessary to test the efficiency of the vehicles 
ing hills or otherwise, 

(10) — to which the special attention of the _—- 
aa yew Fs with apeatl ween oon peg et yet ond 
ease 0 » Wi ‘erence to starting, 
steering; economy in working, including attendance ; price ; 
simplicity ; strength of design ; weight of vehicle; in the case of 
oil engines, density and sap point of the oil used. 

(11) The trials will take place early in June, 1898, in a locality 
to be subsequently fixed. Shedding accommodation will be pro- 
vided by the Society, free of charge, for the trials and for the 
exhibition of the competing vehicles in the ——— 8 ard at 
Four Oaks Park, Birmingham, from June 18th to 24th, 1898; but 
each competitor must himself arrange for the staff and appliances 
necessary for showing his vehicle at work in the showyard, and for 
its delivery to the showyard. 

(12) The entries for these prizes must be made on or before 
Friday, April 1st, 1898, and must-be-accompanied by a deposit 
of £10 for each entry. Such deposit will be forfeited if the 
machine is not submitted for competition at the time appointed 
for the trials, and is not exhihited at the Birmingham meeting. 


judges may consider 
daonting or Gonaand 








MESSRS. LAIRD BROS.’ WORK IN 1897. 


On Saturday, the 11th inst., in the presence of a distinguished 
company, Messrs. Laird Bros, launched from their works at 
Birkenhead the to o boat destroyer Express. Amorgat those 
who accepted the invitation to be present were Captain Don 
Oaofre Betbederand the officers of the Argentine Naval Co: ion ; 
—- V. Malfatti, of the Royal Italian Navy; Captain Shinkichi 
Makoyama, of the Imperial Japanese Navy ; Captain J. Grigor- 
vitch, Naval Attaché to the Russian eee; Captain Carr, 
Aide-de-Camp to the Prince of Monaco ; Admiral Gough, R.N., 
C.B.; Mr. C, W. Bearblock, R.N., engineer appointed to the 
Express, The naming ceremony was performed by Mrs, John 
Laird. The Express is larger than any destroyer hitherto built, 
Her length is 235ft., and she is designed to have a epeed of 
thirty-three knots per hou-, which will make her the fastest 
vessel afloat. The 27-knot and 30-knot destroyers built by Messrs. 
Laird have proved their sea-going and sea-keeping qualities, but 
the increased dimensions and power of the Express will give her 
a decided advantage, 

We take this opportunity of reviewing the work Messrs, Laird 
bave done during the 2 twelve months, which has been of a 
character never excelled by any shipbuilding or engineering firm 
in the variety and uniform success of its productions. 

The following vessels have completed all their trials and have 
been delivered to their respective owners, viz :— 












































Name of Speed, 
vessel, Type. Owners. Tonnage.) I.H.P. knots. 
Mars ..  ..| First-class | British Govt. | 14,000 | 12,000; 18 
battleship. 
Quail .. ..| Torpedo boat ve 320 6,000 30 
destroyer. 
iar. :| °° : oe «5 
Virago oe ” ” ” ” ” 
Earnest .. .. ” ” ” ” ” 
Griffon - 9 ee ee o 
AlmiranteSimp- Torpedo gun-| Chi ian Govt. 900 | 5,000; 22 
Capitan Orella.., Torpedo boat = 320 6,000 30 
destroyer. 
Capitan Munos » ” ” ” ” 
~~ oe 
Teniente Ser- ” | ” | ” ” ” 
Per | 
Guardia Marina ” " ” ” ” 
Riquelme .. Sein 
screw 
Ulster. ( pee | city of Dublin} 3970 | 9,000] 23 
— ** . | steamers for | }Steam Packet sd se " 
ag accelerated Co. -” ° "y 
Connaught ait siveiae. ” ” - 
Fulton --| Submarine (Argentine Govt. 100 150 10 
\mining vessel. 
— Lighter. ” 60 - sar 
The following vessels have been launched :— 
i les ' ‘ieaasl a; | 3% | British 
Name of [woe 4 tone } Engines.| 55 = “- 
cutie i Bg 8 rete = | £8 |toreign. 
Panther, H.M.S. Steet | Twin| 320 | Triple- | 6,000 | 30 | British 
| expansion 
” ” | ” | ” ” ” ” 
Wolf ” oa oe | ” ” ” ” 
Fulton - Single 100 |Comp'und| 150; 10 | Foreign 
Lighter ” Loot 5 pase ee EN 9 
Connaught és Kapa 3,070 Triple- | 9,000 | 23 British 
jexpansion 
mi saga lsingte 2,352 | 000 | 13 | Foreign 
ae | le} 2,352 | . 2. ore! 
Princess “Alice| ' | , 
(Aux. yacht)../ ., | 9 1,270 Pa | 1,000 | 12 - 
Express, H.M.S.| ,, |Twin| 400 a |#0,000 33 | Britich 
t | 














H.M.S. Locust, Seal, and Wolf are now completing tbeir official 
trials ag to final delivery, and good p has been made 
with the building of the first-class battleship Glory, 12,900 tons, 
and the 30-knot torpedo boat destroyer Orwell, for H.M. 
Navy; also with a fast paddle steamer for the South-Eastern 


oo Railway Company’s service between Folkestone and Boul 


From the above it will be seen that Messrs, Laird have delivered 
one of the | class of battleships, eleven of the fastest 
torpedo boat destroyers, four of the largest and fastest Channel 
steamers in the world, and the fastest of the torpedo gunboat 
class—each in its own class holding the record. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE LAW OF CONDENSATION OF STEAM. 
At the ordinary meeting on Tuesday, the 30th November, Mr. J. 
Clarke Hawkshaw, member of Council, in the chair, the paper read 
was on “The Law of Condensation of Steam,” by Messrs, Hugh 
L, Callendar, M.A., and John T. Nicolson, B.Sc. 

In the discussion of steam-engine trials it had generally been 

assumed that the rate of condensation of steam on a surface was 

y infinite, so that any surface in direct contact with the 
steam was immediately heated to the saturation tem 
ee oa It had been 
supposed the amount of condensation under any given con- 
ditions was limited, either by the resistance of the film of con- 
densed water to the passage of heat, or by the ca; of the 
metal or of the circulating water to carry off the heat, many 
cases condensation was diminished by films of oil or grease, or by 
accumulations of air, or by other incrustations or deposits, but 
these were not considered in the paper. 

The authors found, on the pa as the result of their ex- 
periments ons steam engies venning unibe Sevtes oo 
that a practically clean and dry metal surface was not immedia’ 
heated to the temperature of the saturated steam in contact wi 
it, that the rate of condensation of steam was not infinite, but 
finite and measurable, and that the amount of condensation in any 
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given casa was limited chiefly by this finite rate of condensation, 
and could be calculated in terms of it. 

The cyclical variations of temperature in the metallic walls of 
the cylinder, with each stroke of the engine, were measured by 
meats of thermo-couples inserted at various distances from the 
ioner surface. It was possible thus to deducs the amount of heat 
absorbe 1 and given out by the metal, and to infer the quantity of 
steam conde: and re-evaporated at diffsrent points of the 
stroke. The temperature cycles of the steam were simultaneously 
measured bya very sansitive plati ther ter. Tho obser- 
vations showed that the temperature of the steam in diffrent 
parts of the cylinder differed in a systematic way from the satara- 
tion temperature as deduced from indivator diagrams. 

In order to deduce the condensation from the observed tempera- 
ture cycles, it was necessary to determine the conductivity and 
specific heat of cast iron. A series of experiments were made 
upon a 4in, bar of cast iron, and the result found for the con- 
ay was nearly 30 per cent. smaller than that generally 
assumed, 

At the lowest speed of the experiments, namely, forty-five 
revolutions per minute, the temperature of the surface of the metal 
at the end of the admission period was found to be never raised 
higher than within 20 deg. Fah. of the temperature of the steam, 
and the rate of condensation at any moment was simply propor- 
tional to the difference between the temparature of the steam and 
the surface. The numerical value found for the rate of condensa- 
tion was 0*74 B.T.U. per second per square foot of surface por 
degree Fahrenheit of difference between the temperature of the 
steam and the surface, This was equivalent to the condensation 
of 27 lb. of steam per square foot per hour at 300 deg. Fah., for a 
difference of temperature of 10 deg. Fah. As3uming this law, the 
total amount of condensation at any point of the stroke could be 
inferred by measuring the ‘‘ Condensation Areas ” on the tempera- 





ture cycle di m, t.¢., the areas included bstween the curves 
——s e temperatures of the steam and of the metal 
surface, 


To compare the results thus found with the missing steam de- 
daced from the indicator diagrams and the feed measurements, 
the leakage of the valve and piston was determined as nearly as 
possible under the conditions of running. It was found to be pro- 
portional t> the difference of —— and nearly independent of 
the speed through aconsiderable range. The usual test for leakage 
with the valve stationary was found to bs of little or no value. 
From a comparison of leakage tests, it was inferred that a valve in 


boilers, valves, fittings, verticalengine for driving fans, one blowing 
fan, one 1000-gallon tank, an improved mortar mill, one mill for 
breaking clinker, shafting, pulleys, piping and fixing same, 
chimney shaft 250ft. high with capacity for twelve cells, buildings 
consisting of brickwork and ironwork in the retaining walls and 
roof work. The cost of these works is £9580, electric lighting 
£175, working for six months £416, 

The Commissioner for South Australian Railways in his report 
for the year endiog Jane 30:h, states :—‘‘ There has, I regret to 
say, been an iocrease of £31,232 in the expenditure; but fally 
£26,000 of that sum is not due to the working of the year under 
notice, except in so far as I found it necessary to recoup capital for 
expenditure in previous years, which, in my jadgment, ought to 
have been earlier brought to the debit of working exponses. The 
locomotive engineer has spent on recoup to capital over £13,000 
on account of condemned locomotive engines, tenders, and wagons, 
almost all of which were replaced out of loan fands some years 
ago, and £3055 for vacuum brake gear long since disused ; while 
the engineer-in-chiof advises mo that during this year, work 
representing quite £10,000 has been done which ought to have 
been attended toin previous years. He significantly adds: ‘There 
has also been a depreciation of the plant generally, by reason of 
deferred, works which cannot be meas’ , and is not in any way 
covered by the sum named.’” 

A vote of £100,000 has bsen passed by Parliament to enable the 
Railway Commissioner to carry out the work of flattening all curves 
less than 16 chains radius—excepting the bank between Yongala 
and Jamestown—and give a ruling grade of 1 in 80. 

The heavy expense incurred in consequence of the scarcity of a 
water supply, which during the past year rendered the risk of an 
absolute cessation of train-working over many sections of the line 
imminent, is now being met by the construction of large reservoirs 
at different centres, A further exhaustive trial has been made of 
the Lsigh Creek coal, but the result has not proved the fuel suit- 
able for the railway purpose. 

The necessary expenditure for lighting the whole of the broad- 
gauge carriages with Pintach’s as has been sanctioned, and the 
material ordered from England. During the year the work of 
increasing the number of lavatory carriages by alteration of exist- 
ing stock has been carried on on both gauges, and sanction has 
been given for building eight second-class and five composite 
carriages, which will be provided with lavatories. The construction 
of 150 narrow-gauge wagons, begun daring last year, has been 
completed, and the work of erecting an additional 150 has been 








motion, however well fitted, was sabject to leakage of a definit 
type. The leakage took place chiefly in the form of water, by 
condensation and re-evaporation on the moving surfaces, and was 
directly proportional to the perimeter of the ports and inversely 
to the width of the bearing surfaces. The amount of condensation 
observed during the admission period in a single-acting non-con- 
densing cylinder 10‘5in. in diameter, with a stroke of 12in., was 
only 20 per cent. of the feed at a speed of 100 revolutions per 
minute. Tae smallness of this result was probably due to the 
early compression and the dryness of the steam supply. It was 
found that re-evaporation was completed very quickly, and that 
the walls were dry for the greater part of the cycle. It was in- 
ferred from the form of the temperature curves and from other 
evidence that the rate of re-evaporation was the same as that of 
condensation. 

From the form of the law of condensation it was possible to 
make an important theoretical deduction with regard to cases in 
which a was incomplete, and the walls remained wet 
throughout the whole cycle. Under these conditions the mean 
temperature of the walls should be the same as the time average 
of the temperature of the steam to which they were exposed, and 
the cyclical condensation was the maximum possible for the given 
steam cycle. If the extent of the clearance surfaces was known, 
this limiting value of the condensation in any case might be easily 
deduced from the indicator diagram. If the surfaces were dry 
during part of the stroke, the condensation was less than the 
limit, and it was n to know the mean temperature of the 
clearance surfaces in addition. Upon these views of the nature of 
condensation and leakage, the missing quantity of steam W in 
pounds per hour might be expressed by an equation of the general 
type, W = S(t’ — ¢°) + L(p’ — p”), where the first term repre- 
sented condensation and the second term leakage, S being the 
equivalent clearance surface in square feet, and ¢’ — ¢° the mean 
difference of temperature, in degrees Fahrenheit, between the 
walls and the steam during admission reduced to one-half cut off. 
L, the rate of leakage per pound difference of pressure p’ — p”, 
might be taken to vary approximately as the product of the 
diameter and the square root of the normal piston speed, for 
engines of different sizes. It would appear from this formula that 
the effect of leakage on the performance was relatively more im- 
portant in small engines and at high pressures, and that the loss 
due to condensation was most effectively reduced by increase of 
piston speed. 

As an indirect verification of this law of condensation, the tem- 
perature of the clearance surface in cases in which water was 
present in the cylinder was measured, and was found to agree with 
that of the mean of the steam cycle, The amount of condensa- 
tion was also correctly calculated in several cases of published 
tests in which sufficient data were available. The rate of conden- 
sation deduced was also directly verified by an entirely different 
method. The experiments gave approximately the same rate of 
condensation, an appeared to show that the water drops con- 
densed on the metallic surface, owing probably to their rapid 
action, did not appreciably diminish the rate, Assuming it possible 
to estimate the condensation occurring in any given case by the 
method indicated, from a knowledge of the indicator diagram and 
of the temperature and area of the clearance faces, it then 
became possible to determine the amount of leakage under the 
actual conditions of running. 








AUSTRALIAN NOTES. 


Tue city surveyor for Sydney, who has just returned from a trip 
to England, where he had been sent to investigate into the best 
methods for the di: of refuse, has presented his report to the 
City Council. Mr. Richards recommends that ‘‘ the best and most 
suitable means for the treatment of Sydney’s refuse is that by 
Warner’s ‘Perfectus’ patent refuse destructor.” That, for the 
whole quantity of house refuse collected, twenty-four cells would 
be required. That, with a view of the utmost economy, four refuse 
destructor depdts should be established. Tenders were invited 
from Messrs, Beaman and Deas, Goddard, Massey and Warner, 
and Manlove and Alliott ; but the last-named firm refused to tender 
under the conditions named. The specification provided for a six- 
cell destractor, including all the work, brickwork, concrete 
work, and foundations of latest improved type ; the steam 
boiler, with brickwork and setting same, and all the flues between 
the destructor cells and chimney shaft ; the general buildings, 
consisting of outside walls, roof work, high-level platform, engine- 
house, mortar-mill houses, and every other provision that may be 
shown on drawings, which must be submitted with tender ; the 
machinery, ——e one mortar mill, one clinker breaker, one 
— and fe see for boiler, large water tank, the shafting, 
belts and pulley for driving the various machines, and the steam 
pipes connecting the engine and pump with boiler. The tender to 
also include exhaust pipes and drain pipes from the steam 
cylinders. The contract will include the supply of all labour, 
tools, iage, excavation, and cost of labour he working for six 
months, Messrs. Boaman and Deas’ scheme proposed a six-cell 
destructor with all fixings, boilers, shafting kee in accordance 
with specification, including plant necessary for the electric light- 
ing of the building at a cost of £9700. Messrs, Goddard, sage 





and Warner’s tender included six destructor cells complete, al 
brickwork for cells, buildings, fiues, shafts, &c., two tubular 





From the lst February last the employés in the 
Islington workshops were again put on fall time. Fourteen of the 
engines to be delivered by Messrs. Martin and Co., Gawler, S.A., 
were put into traffic during the past twelve months, 

There has been a gross increase of £51,833 on the coaching, 
minerals, general pcm 9 and live-stock traffic, while decreases to 
the extent of £13,298 has taken placs in grain and wool traffic, the 
former arising from the almost total failure of the harvest in that 
colony. The live stock traffic also shows an increase, both in the 
numbers carried and in the receipts, but the former has been 
swollen by carriage of starving stock, the revenue not ad- 
vancing in proportion because of the reduced rates for the carriage 
of that stock. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue shortness of pig iron supplies in this district is unrelieved. 
Consumers on ’Change in Birmingham to-day (Thursday) reported 
that the most strenuous efforts on their part to hurry deliveries 
from the furnaces were unavailing to sscure an adequate increase 
in deliveries, and that stocks on the pig banks are still very 
short. The truth is that present prices are insufficient to indace 
furnace-owners to blow in more farnaces in other than a few 
instances, 

Here and there preparations are being made by Midland owners 
to re-light certain plants which have bean out for a !ong time, but 
these instances are the exception. Northampton forge pigs are 
this week quoted 43s, to 43s, 64.; Darbyshires, 44s. to 453.; and 
Lincoln grey forge, 46s. 64. at stations. If Derbyshire forge pi 
were to run up to 503, delivered here, more furnaces would quickly 
be blown in, since every owner would desire to benefit. So long, 
however, as prices remain at their present level, there will be 
little chance of much increase of supply. Foundry pigs are quoted 
483. 6d. for Derbyshires. Hematites from the Camberland dis- 
trict are 583, to 603, for ordinary sorts and 61s, 61, to 62s. 6d. for 
foundries. 

Staffordshire pigs remain at 903. for best cold blast; all-mine 
forge pigs, 55s. to 60s,, according to mixture; and foundry metal, 
64s. 64. to 67s, 6d. Part-mines are without change at 423. 6d. to 
45s. for forge, and 47s, 6d. to 50. for foundries, Common pigs 
of local make are 403. for cinder, and 42s. 64. for foundry sorts. 

The report this week that 5000 tons of American pig iron have 
jast been shipped to Japan from Alabama, at 163, 8d. per ton less 
than English makers were — to supply, was a good deal 
dis this afternoon; but while credence was given to the 
tonnage figures, there was a manifest hesitancy to accept the 
statement regarding the price. American pig iron is stil] coming 
into this district for forge and foundry purposes ; but not in large 
quantities, as the prices which alone consumers will consent to pay 
are not tempting to the American firms, 

The sheet ironmakers were rather stronger than last week in 
price, the result of the fairly successful formation of the new 
Sheet Ironmakers’ Association, under the chairmanship of Mr. E. 
Parkes, of the firm of Parkes and Parkes, Atlas Works, West 
Bromwich, who own some twelve mills, and, after Messrs, Lysaght, 
Limited, are the largest makers in the trade. 

Black sheets, singles, are quoted £6 to £6 23. 6d.; doubles, 
£6 53, to £6 7s, 64.; and lattens, £7 to £7 23. 6d. Many firms are 
believed to be not getting more than £6 15s. for lattens, and prices 
have got down to such a low point that, by judicious firing mills 
are still being put to stand. Some concerns are credited with the 
intention of retiring from the trade very shortly unless prices 
improve, 

tamping sheets were quoted to-day £9 10s. to £10, and 
bars at £5 103. and £6 for common, up to £7 and £7 10s. for best. 

The probability of an advance of 53. in the price of unmarked 
bars in the New Year is being a good deal discussed, and the 
chances are in the direction of such an advance taking place, 
which would bring the official price up to £653. The unmarked 
bar makers have long been the pothig branch to-initiate any rise 
in finished iron prices, and they seem likely to maintain this dis- 
— characteristic. 

ommon bars are quoted this week at £5 103. to £6 and 
£6 0s, 6d, per ton, the first being the quotation of firms who are 
outside the Association and the last two prices being the Associa- 
tion makers’ rates. Second-class bars for merchant purposes are 
£7 10s., superior merchant bars £6 153., and products of the 
Staffordshire list iron houses still £7 103. It is improbable that as 
regards this last description any changein prices will take place either 
at or before the January quarterly mee Wrought iron tube 
strip was quoted to-day £5 123, 6d. to £5 15s, for gas-tube manu- 
facture ; hoops were £6 53., and occasionally £6 7s, 6d. and on ; 
angles, £6 ; and nail rods, £6 10s. to £6 15s, and on. 

Steel makers keep busy in all departments, and especially on 
material for bridge building, F pcm manufacture, railway wagon 
making, and steam boiler and gasometer production. From all 
these sources the demand outs upon local producers may be 
regarded as in excess of supply. Steel from other districts for 
use by local consumers is going off at £6 for bridge building and 
tank plates, delivered here ; £5 13s, 9d. to £5 15s. for basic steel 





angles for vr» building ; £5 17s, 6d. to £5 183, 9d. for Siemens 
ditto; and £6 7s, 6d, for basic steel boiler plates, and £6 10s, for 


Siemens ditto, Steel bars for engineering Aen ge from other 
districts, and such as would be stocked by local merchants, are 
£6 10s. delivered here; common Bessemer billets, £4 53, to 
£4 7s. 64.; superior Siemens billets, £5 53. to £5 7s, 6d., and for 
special purposes even £5 103, Steel tin bars are quoted £4 7s, 6d, 
for common, £4 103. for Siemens basic, and in some cases mer. 
chants are asking £4 15s. 

Sir Benjamin Hingley, President of the Midland Iron and Stee} 
Wages Board, has received from the Home Secretary a reply to 
the deputation which lately waited upoa the Home-office suggest- 
iog that this board and the same board in the North of England 
should be exempted from the provisions of the Track Act. 'I'ne 
Home Secretary communicates that he is satisfied that no exemp. 
tion is necessary, since he does not consider that the practices of 
the iron trade come under the provisions of the Act. The com. 
munication proceeds, ‘‘ Au appeal was made by the deputation 
that the exemption should be given, even if unnecessary, in order 
to re:isve their imaginary fears ; but if I were to do this I fear it 
would affect unfavourably the operation of the Ast in other 
trades. I feel itis a matter of great importance that it should 
be generally understood that while the Act gives protection against 
unreasonab'e fines and excessive deductions for d or for 
materials, it creates no difficulties whatever in a trade where, a; 
in yours, reasonable conditions prevail in the arrangements bet ween 
the employers and the workmen.” 

The New Conveyor Company, L'd., Smethwick, Birmingham, 
have, I learn, been entrusted with the contracts for the complete 
new gas retort houses for the towns of Middleton, Lancashire, and 
Cambridge. The contracts include regenerative furnaces, benches 
of ‘‘inclined” retorts, all the structural ironwork, overhead storage 
hoppers, measuring chambers, sure feeds, charging shoots, and 
the complete automatic machinery. Toe same company have 
jast completed similar tracts at Nelson, Batley, 8, and 
Milan, amounting to over £70,000. 

Tce death is announced of Mr, Tacomas Bradley, of the firm of 
Messrs. Thomas and J. Bradley and Son:, of the Capponfield fur- 
naces, Bilston, at the age of 74 years. Mr. Bradley was one of 
the oldest members of the trade. In addition to the Capponfield 
furnaces, the firm are proprietors of the Darlaston Green furnaces, 
The firm some years ago carried on the business of finished iron 
manofacturers and colliery owners at Moxley. 

Toe large chainmakers in the Cradley Heath, Saltney, and South 
Wales districts, have intimated to the whole of the employers that, 
when the Admiralty contracts are signed for supplying chains early 
in the new year, they will expect an advance in wages upon the 
list of prices which has governed the trade during the last few 
years. A revised price list has been issued, and the operatives 
are determined to have it enforced, the advance asked for being 5 
to 74 per cent. Tae revised list has been submitted to upwards of 
thirty employers, and only one or two are opp sed to it. 

Cold storage machinery and plant of a Ln | superior character 
has jast been laid down by the Birmingham branch of the Linde 
British Refrigerator Company, Limited, under the new municipal 
meat market. There are two of Wells Brothers’ Premier gas 
engines of 56 indicated horse-power each, driving the ammonia 
compressors, while a smaller engine of the same type, 30 indicated 
horse-power, is working a large Castle dynamo and two largo 
motors, constructed by Messrs J, Holmes and Vo., Newcastle-oa- 
Tyne, The compressors are of the well-known L‘nde type, 














NOTES FROM LANCASHIRE, 
(From our own Oorrespondents.) 

Manchester.—That there was the probability of the adjourned 
engineering conference in London this week resulting in a settle- 
ment of the dispute was not in any way es amongst 
engineering and iron trade re: ntatives in this district. It was 
thought that after the practically unanimous vote of the allied 
trade union members against accepting the employer:’ terms, any 
concession on the part of the workmen’s repressntatives was less 
likely than ever, whilst the federated employers were also backed 
up by the equally unanimous endorsement of their action by every 
branch of the! Federation throughout the kingdom, and under these 
circumstances the oaly outlook seemed to be the fighting out of 
the dispute to the end. The altogether changed attitude of the 
employers and workmen’s representatives at the adjourned confer- 
ence has consequently been scarcely understood, bat the satis- 
factory progress of the renewed negotiations has, it is needless to 
say, been welcomed in every quarter, and not since the memorable 
coal strike conference has the final result of the deliberations be- 
tween employers and workmen been awaited with more keenanxiety. 
This extraordinary change in the engineering trade outlook that 
has been brought about at the adjourned conference this week has 
been a matter of surprise both to the federated employers and to 
the workmen’s representatives in this district. Apart from this 
there is at present little or nothing that can be definitely reported, 
except that at one or two of the works, deputations of the men 
have waited upon the employers, and conditional arrangements 
have been made for the resumption of operations, whilst 
here and there preparations are in progress for re-starting. I 
may state that a great many of the principal engineering 
firms in the district have sufficient orders on their books to keep 
them actively engaged well over the ensuing year, and that 
generally the resumption of work will provide employment for at 
any rate all the better class of skilled workmen that can be 
obtained. Oa the other hand, however, a considerable amount of 
work which would have been placed in the district has had to go 
abroad, many important orders having been secured by German 
coneeenan and in the locomotive building trade esp>.ially this 
has been the case, one local firm that has been regularly supplying 
locomotives to a foreign customer for the last twenty-four years 
having been compelled to allow the last renewal order to be secured 
by aGerman firm, and I hear of other important orders which 
have also gone in the same direction. 

Although the Manchester iron market on Tuesday brought 
together a full average attendance, generally not much business 
of any weight was reported. For pig iron there was only a slow 
inquiry, but makers’ prices were generally firm at late rates, not- 
withstanding that merchants continue to undersell in some of the 
principal brands that come upon this market. Local brands 
remain steady at the full prices recently quoted, averagi 
453. 641. for forge to 48s, 6a. for foundry, less 24, deliv 
Manchester, but makers report very little business coming forward. 
Lincolnshire makers still quote on the basis of 433, for forge to 
45s, 64. for foundry, net cash, delivered Manchester, but in the 
open market merchants are offering foundry qualities at 6d. to 9d. 
under the above figare, and forge numbers about 6d. below makers’ 

rice. Derbyshire foundry continues strong, and for the better 
acon 48s, 6d, net cash, delivered Manchester, is being got, 
whilst for some special brands makers are not prepared to take 
even this figure. In outside brands offering here, Middlesbrough 
has down somewhat, and ordin brands are read 
obtainable in the open market at 483. 104., although for paren. | 
brands makers are quoting quite 493. 44, to 493. 7d. net cash, 
delivered by rail Manchester, As regards Scotch iron a firmer 
tone prevails, but there are still sellers of Glengarnock at 463. 9d, 
to 47s., with Ezlinton about 47s. 64. to 483, net prompt cash, 
delivered Lincashire ports, and 23, 3d. above these figures at 
Manchester docks, 

In the finished iron trade prices are steady at the rates which 
have been quoted recently. It is exceptional where Lancashire 
bars are now obtainable at £5 12s, 6d., the current quotation 





pte Rae 153., with £5 17s. 6d. the list price in some instances 
and North Staffordshire bars are quoted £6 up to £6 53. delivered 
here. Sheets range from £6 15s, to £7, and hoops £6 103, for 


random to £6 15s. for spscia!-sut lengths, de'ivered Manchester 





district, and 2s, 6d, less for shipment, 
The position of the steel trade is much the same as last 








At ee 








Dec 17, 1897 





THE ENGINEER 


611 








regozted, and there is n> material change in prices. H smatites 
are perhaps not quite so fiem, bat ordinary foundry qualities are 
still quoted 533, 61,, less 2}; local-made steel billets remain at 
£165, 64. net cash; stsel bars range from £6 to £6 5;.; common 
plates, £5 175, 64.; and boiler plates £6 55., delivered in this 
district. 

The annual meeting of the Manchester Association of Eagineers 
was held on Satarday, the president, Mr. Joseph Nasmith, in the 
chair, and there was a large attendance. O. the motion of the 
President, who thanked the members for the manner in which 
they bed sipported him during his two years of office, seconded 
by Mr. Thomas Ashbury, Mr. H Webb, of Bury, was elected 
president for the ensuing year. r. Webb, in thanking the 
members for the honour they had conferred upon him, said he felt 
that in electing him they wished to express their recognition of 
that branch of engineering to which he balonged—the making of 
iron and steel. Time had been when only the man who brightened 
the piece of metal that was afterwards to go into an engine or 
machine was to be considered an engineer, and the man who made 
the metal was no engineer at all. That time hai gone by, and the 
importance of the engineering problems and chemical phenomena 
dealt with by the latter were now recognised. Mr. James Walthew 
was re-elected treasurer, ; Messrs. G. Carter, T. Ashbury, Sir Wm. 
Bailey, J. West, 8S. Dixon, trastees; Messrs. Kolsall, Fox, and A. 
Saxon were elected members of the committee of management; 
Me. F. Hazalton, secretary ; Mr. R. L. Gas, librarian ; Messrs. W. 
Ormerod and Parry, auditors. Oa the motion of Mr. Daniels, 
seconded by Mr. Walthew, it was decided to increase the super- 
annuation id from £3000 to £3500, Mr. F. C. Forth, of the 
Manchester Manicipal Technical Schools, was elected an hon. 
member of the association, and the following gentlemen were 
elected to ——. membership: Messrs. C, Halliwell, Linot 
Co., Manchester ; T. H. Webb, W. B Becwn and Co., Liverpool ; 
A. Gibbons, Heenan and Fronde, Birmingham ; F. West, West’s 
Gas Improvement Co., Manchester. 

At a meeting of the Manchester Geological Society on Tuesday, 
an interes paper by Mr. G. C. Greenwell, F.G.S., on ‘* The 
Correlation of the Dover and Somersetshire Coalfields” was read, 
in the course of which the writer stated that the discovery of coal 
at Dover was due, in the first place, to the discoveries in Belgium 
and France, extended from exposed coal sraas to those covered by 
npper formations, as in the North of England and elsewhere ; 
secondly, to certain circumstaaces which occurred at Dover; 
thirdly, to the consequent proposals to bore at the tunnel works 
by Mr. Brady; and, fourthly, to their adoption by the Tunnel 
Company. In conclusion, Mr. Greonwell observed that the last 
adduced analysis in connection with the above exploration was 
that of a coal which belonged to the Farri or more probably 
the New Rock Series of Somersetshire—upper middle coal measures 
—and rg Bar the exception of a very few of the samples, the 
whole of the dy x a Welch analyses were of corre- 

onding with the Vobster series, or lower middle coal measures. 
Having carefully considered the whole of this part of the subject, 
he ventured to give the opinion that the coal section proved by the 
boring at Dover was referable to the lower middle, or lower 
series of coal measures of this country, and that this view was 


The coal trade is quiet and prices are low. Coke is in good 
demand at full values, 
The shipping trade at West Coast ports is quieter this week. 
Tae exports last week were 4197 tons of pig iron and 5248 tons of 
steel, as compared with 10,092 tons of pig iron and 6737 tons of 
steel in the corresponding period of last year, showing a decrease 
of 5895 tons of pig iron and 1489 tons of steel. Tho aggregate 
shipments this year total up to 416,179 tons of pig iron and 
443,044 tons of steel, as compared with 315,313 tons of pig iron 
and 470,312 tons of steel in the corresponding period of last year, 
g an increase of 100,866 tons of pig iron and a decrease of 
27,268 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
ALTHOUGH the weather continues too changeable to encourage 
heavy clearances of house coal, busi is undoubtedly brisker. 





The inland trade in steam coal is also well maintained, except ia 
the case of severai collieries which are specially dependent upon 
the engineering trades, Gas coal, in consequence of the many 
gloomy and foggy days we have had since December set in, is beiog 
called for in much larger quantities than the average for the 
ssason, and full rates are therefore easily maintained. gine fusl 
continues in steady demand. Q iotations are as follows: In house 
coal, best Silkstones make 93. 61. to 10:, 61. per ton ; ordinary, 
from 73. 64, per ton. Barnsley house, 83. 64. to 9s. 61. per ton ; 
seconds, from 73. per ton ; and steam coal, Barnsley hards, 7s. to 
7s, 61, per ton; seconds, from 63. 31. per ton, Contracts for 
supplies to the railway companies are made on the basis of 7a, 94. 
per ton, this being an advance of 61. per ton on the rates now 
ruling. In engine fusl good nuts fetch from 63. to 7a. par ton 

screened slack from 53. per ton, pit slack from 23. = ton, an 

coke continues somewhat quiet, being closely affected by the iron 
trade. Ordinary is now at 83, 64. per ton ; washed coke from 11s. 
per ton; these quotations being weaker than those previously 
given. 

A more confident feeling prevails in the coal market since the 
statement made by Mr. Benjamin Pickard, M.P., in relation to the 
wages question, e official announcement of Mr. Pickard and 
his colleagues against any disturbance of existing conditions at 
present will have the effect of steadying the business throughout 
the Yorkshire coalfield, and indeed, throughout the coalfialds of 
the country generally. 

The Employers’ Liability Act comes into operation next year. 
It is stated that in the tenders sent in for the whole year an 
advance of 6d. to 9d. per ton is asked to cover any expendi- 
ture that may arise out of the working of that Act, This may 
have been done in one or two instances, but it does not appear at 
all general. In fact, inquiries made yesterday failed to discover a 
single large colliery firm in this district which had made such 
stipulations. 

t is remarkable, everything considered, how firmly prices are 
maintained for iron. ematites, West Coast, are still at 593. 
per ton ; East Coast, 56s. per ton; forge irons, 37s. to 41s. per 
ton, all delivered in Sheffield. In steel, an acceptable feature is 





confirmed by both the stratigraphical and pals »ntological evidence 
he had given. He was aware that Mr. MeMarkie, of Radstock, 
whose study of the Somersetshire coalfield for a number of 
years entitled him to great inclined to the idea that the 
Dover coal borings were referable to the Farrington series of 
Somersetshire, and that such was also the idea of some other 
geologists, their opinion more or less based upon 
palwontological grounds, but he was, notwithstanding, dis- 

to consider that the above combined arguments adduced 
in favour of the lower position in the coal measures were not to be 
easily overcome, 

An interesting paper was read before the Northern Society of 
Electrical Engineers on Monday last, by Mr. A. B. Mountain, of 
Haddersfield, in which he dealt with the management of boilers 
and steam plant. With regard to the question as to which was 
the most suitable class of boiler for electricity works, the author 
said that in view of the varying demand for steam, he was of 
opinion that the water-tube boiler was the type specially suitable 
for adoption at the beginning of an sndiptaiog, and that as the 
load upon the works increased, Lancashire boilers with economisers 
should be added, so that the continuous load might be supplied from 
them, and the water-tube boilers forced during the period of heavy 
load. In that way it was possible to reduce the number of boilers 
employed, and consequently make a considerable reduction in the 
capi 7 aie, oak encoes with the questions of handand 
mechanical sto! and smo stig ise By tus. Respecting 
the boiler fi ’ he said there should ie wes uges on 
each boiler, and these should be protected. High and low alarm 
valves and steam safety valves should all be of ample size, and the 
main stop valve should be large. It was desirable that the blow- 
off valve should be so arranged as to be very easily inspected. 
There were three systems of conveying the steam to the engines, 
i.¢., the single main, with the boilers feeding in and the engines 
drawing out ; the ripg system, arranged so that any section could 
be disconnected ; and the twin system, with two ways of supplying 
each point. All these methods had points for and against them, 
and it was more or less a matter of choice which should be adopted, 
but the first was not, in his opinion, sufficiently safe to be em- 
ae 29 ‘ae continuity of supply must be considered as the first 

uisite. 

n the coal trade there is no material change to report in the 
general position. The better qualities of round coal still meet 
with only a slow demand for house-fire purposes, but prices are 
without quotable change from the rates last given. e lower 
descriptions of round coal, suitable for steam and forge require- 
ments, are in moderate request; but supplies are plentiful, and 
ordinary qualities can be readily bought at about 6s. 6d. per ton 
at the os mouth, For oo ord steam coal is fetchi 
about 7s. 9d. per ton, and better qualities about 83. 3d., delive 
at the ports on the Mersey. With to engine classes of 
fuel, supplies are not quite so plentiful, owing to the restricted 
round coal trade, but they are still ample, and prices are not 
more than steady at recent rates, common sorts ave about 
3s, to 3s, 6d.; medium descriptions, 3s, 9d, to 4s, 3d,; and better 
qualities, 4s, 6d. to 53, at the pit mouth. 

Barrow.—The hematite pig iron market is dull this week, and 
there is an —- fa off in the amount of business doing. 
The present depression in the market is evidently but a temporary 
lull, Makers still quote from 48s, to 503, 6d. per ton net f.o.b. for 
parcels of mixed Bessemer numbers nominally, while warrant iron is 
quoted at 47s, 84d. net cash sellers, 47s. 8d. buyers. During the 
week stocks have increased by 776 tons. The stocks now in hand 
represent 187,520 tons, being a reduction of 108,426 tons since the 

ning of the year. 41 furnaces are in blast, as compared with 
36 in the corresponding week of last year. 

In iron ore there is a very full business doing, and the yield of 
the native mines shows a marked increase of late, and it is all 
going into immediate consumption, while more of it is going into 
stock, Good average qualities find a steady market at 10s, 6d. to 
lls, per ton net at mines, Spanish ores are selling at 14s, 6d. to 
15s. per ton net at West Coast ports. 

Steel makers report rather more business in steel ship plates 
and other bape orga yp voce and orders are likely to be more 
freely given out in this department when the engineers get back 
to work, In the meantime makers are well sold forward, and 

rices are steady and firm. Steel rails have not been in much 
demand lately, but some large contracts are held by makers, and 
it is known that some large consignments for colonial and foreign 
bu _ are _ the a In the re lee | ae is a 

ition, and prospects are good r the turn of the year, 

Shi tbuilders are well off for orders, but are not able to — on 
with them very well under exi circumstances, When. once 
all the departments are = in operation there is reason to 
believe that some new and important business will come forward. 





a decided improvement in the demand for the United States. 
Several of our houses who deal largely with that market are now 
— six days a week, which is much more than what has been 
the rule for a considerable time. The greater weights taken by 
continental nations continue to be maintained, and several of our 
firms who are connected with that trade 7 closely are pressed to 
supply all that is ordered. Although at time of the year the 
trade in iron and steel] is expected to fall off, our leading houses 
have in hand work sufficient to keep them employed well on in the 
New Year. 

Although one or two houses in the tool trades report a slight 
falling off in orders, the general “account given by the manu- 
facturers is that business has rarely been so good, particularly for 
the continental markets. Home requirements, however, con- 
tinue to be very inadequate in consequence of the trouble 
in the engineering trades. It is significant to learn that several 
of our file manufacturers have been receiving some heavy orders of 
late from home engineering firms. They regard this as an indica- 
tion that the engineering trouble is certain to come to an end, 
these orders being in preparation for that much-desired event. 
File-cutting machines continue to be in increased demand, both 
on home and foreign account. Every successive advance in 
wages in the file trade has led to the more general adoption of 
machinery, and it would seem as if hand-cutting of files was within 
measurable distance of being added to the lost handicrafts, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE situation does not ae in the engineering and ship- 
building industries, nor is it likely to do so until a settlement is 
eff: of the dispute in the engineering trade, in fact the 
tendency is for operatiuns to be curtailed, as work in the con- 
struction of vessels gets farther ahead of the supply of engines. 

So far as the shipbuilding returns have been made up for this 
year, they show a large decrease in the output of the yards as a 
result of the difficulty in the engineering industry. The launches 
for the first half of the year were about the largest on record, 
and there is every reason to believe they would have been on the 
same scale during the current half year, but as it is the totals for 
the year are less than they have been for several years past. 
Thus Sir Wm. Gray and Co., at West Hartlepool, launched over 
31,000 tons in the first six months of the year, while in the second 
half they have launched only 16,000 tons, or 47,462 tons for 1897, 
whereas they ex to have had a record year. They estimate 
that the strike meant to them a reduction in the output of 
eight vessels, representing a loss in wages alone of over £25,000. 

e returns have been made up for this year as follows of the 
vessels launched :— 


1897. 1896. 
Tons. Tons. 
Weer «cs cs ws A“ SO 
89,6138 .. .. 118,407 


Hartlepool .. .. .. 68,397 .. .. 88,899 
ec ce ce ee 5,254 2. oe 8,263 
WHs. i'w SRB 
The statistics for the Tyne are ty yet available. It is several 
years since so poor a summary was forthcoming. Messrs, Irvine’s 
Shipbuilding and Dry Docks Company, Limited—late Irvine and 
Co.— West gin has not launched a vessel during the 
ear, but it has been making extensive additions and altera- 
ns to its and graving dock, and these are now nearly 
completed. The new plant wiil enable it to build vessels up 
the Central Marine Co 
e Cen @ Engineering Company, Limited, West 
Hartlepool, reports an output of engines for twenty-two vessels of 
27,350 indicated horse-power, as_com with eighteen of 24,950 
indicated horse-power in 1896, Bat for the engineering difficulty 
it would have turned out eight or nine additional sets of machi- 
nery, which would have been the largest total ever recorded by 
the firm, In the boiler department have been built in addition to 
boilers for the twenty-two sets of —— for new ships as stated 
above, twenty-one other marine boilers, making altogether sixty, 
some of them of very large sizo and high pressure, 

In the pig iron trade business has been quiet this week, but 
nevertheless a better tone generally has prevailed than has been 
noticeable lately, and during the last days a considerable 
number of ing have been received for No, 3 Cleveland pig 
iron for spring delivery, but these have not resulted in business, 
as the buyers offered only 40s, per ton, and neither makers nor 
merchants were pre to accept this, as in the first place it is 





hardly a profitable to the producer, and in the second it is 


expected that hizher prices will rale directly the engineering 
strike terminates. It may be taken from these offers that con- 
sumers do not look for lower prices than those that now rule. and 
everything points to a brisk time next year. The price of No. 3 
Cleveland G.M.B, pig iron is 403, 3d. per ton for prompt f.o.b. 
delivery, 2:. 34. below the best price of the year—reported in 
Ostober—bat ls. above the worst—reported in April. Cleveland 
warrants range about 40s. 1d. cash, that ber 3 23. 10d. below the 
best, and 23, 1d. above the worst prices of the year. Cleveland 
warrants are 43. 10d. below S2otch, whereas in October they were 
only 23. 64, less. Cleveland may thus regain the F geo which 
it lost with regard to deliveries to S2otland, when the prices were 
seal Sa than Scotch iron. The price of No, 1 is 41s. 9d. 
to 423.; No. 4 foundry, is 403.; grey forge, 39s. 34.; and mottled 
and white, 39.., all for early delivery. ; 

The -peprananer 3 character of the hematite pig iron trade is as 

marked as ever both as far as regards demand and prices. Mixed 
numbers have dropped to 493., a price which does not generally cover 
the cost of production with ore and coke at their og prices, 
and neither is likely to be easier. Merchants ask 153. per ton 
delivered Tees or Tyne for average Rubio ore, but they do not find 
consumers ing to give it. Thus there is very little being 
bought, and makers are drawing on their stocks. When it is con- 
sidered that h a hone eg SS ee oe 
Bilbao, and have a freight of 63. 1}d. to pay, they will find it 
difficult to make ends meet at 15s. For next quarter a good 
many steamers have already been chartered at 63, Imports of 
iron ore into the Tees this year show a considerable falling off as 
compared with last year—they will be about 1,280,000 tons, 
against 1,462,442 tons last year. 
Pig iron shipments this month from the Cleveland district are 
small, very little going to the Continent, and besides, there is a 
falling off to Scotland, but the return for the month is not below 
a December average. Up to Wednesday night they were 39,792 
tons, against 63,664 tons last month, and 51,769 tons in Decemb>r, 
1896. In Connal’s warrant stores the stock of Cleveland iron on 
15th was 77,184 tons, increase 1953 tons this month ; while that of 
hematite pig iron was 51,016 tons, decrease 566 tons. The year’s 
decrease in pig iron stocks in Connal’s has been 164,000 tons— 
84,400 tons Piveland and 79,600 tons hematite—the total now 
heli being only about 128,000 tons. 

Ths new system of dividing the twenty-four hours day at the 
blast farnaces into three shifts instead of two comes into opera- 
tion in the North of England at the closs of this week ; and as 
each furnace will require five or six additional hands, and the 
arrangement is to take effect at eighty furnaces—the system 
having previously been adopted at the other furnaces in blast— 
nearly boo more hands will fiad employment. The number of 
hands at the furnaces will be in by about 12 per cent., and 
the arrangement only applies to those who work shifts, the other 
men working their nine hours as heretofore. Makers calculate 
that it will increase the cost of producing pig iron on the average 
63. per ton. The long shift will be worked on the Sunday as 
hitherto, but it will be sixteen hours long, viz, from 6 a.m. to 
10 p.m., instead of twenty-four hours, and it will come to a man’s 
turn to work it once in three weeks instead of on alternate 
Sandays. The adoption of the sliding scale settles the wages 
question at the furnaces for the rest of the century, viz., till the 
end of 1900. 

Finished iron and steel manufacturers are well off for orders ; in 
fact, some never had so many contracts at a time on their books, 
but in some cases their mills are not working a3 regularly as is 
desirable, because consumers cannot send in specifications promptly. 
Common iron bars are at £5 5s.; steel ship plates, £5 103.; iron 
ship plates, £5 23. 6d.; steel ship angles, £5 53.; iron ship angles, 
£5 23. 6d.; all less 24 per cent. f.o.t. Heavy steel rails are stiff at 
£4 10s. net at works, there having been very little variation from 
that all the year. 

The coal trade is active and satisfactory ; in fact, there is more 
briskness now in deliveries than there has been almost at any time 
during the year, as consumers are getting in stocks to tide them 
over the holidays. The shipping facilities are taxed to their 
utmost to get the coal loaded. Prospects are good for next year, 
and coalowners are all asking higher prices for next year’s deli- 
veries. Steam coalowners expect to realise 9. f.o.b. in the spriog, 
the price at present being 83. to 83. 31. B'ast furnace coke is firm 
at 13s. 6d. per ton, delivered at the Tees-side furnaces. 

Mr. Charles Wood, who for the past thirty-three years has been 

ractical manager and —— at Messrs. Wilsons, Pease, and 

.’s Tees Ironworks, Middlesb h, is leaving, and will commence 
business on his own account. r. Wood is well known as the 
pioneer in the utilisaticn of slag for industrial purposes. He was 
the inventor of slag wool and scored bricks. Hs holds several 
patents in connection with the working of blast furnaces, &>. Hy» 
is succeeded at the Tees Ironworks by Mr. F. Herbert Marshall, 
late of the Ormesby Ironworks, and also the Tees-side Works, Ha 
is a son of the late Mr. W. P. Marshall, of Birmingham, the first 
secretary of the Institution of Mechanical Engineers. 

At the meeting of the Cleveland Institution of Engineers at 
Middlesbrough, on Monday, Mr. R. G. Bell, Newcastle-on-Tyne, 
of the firm of Messrs. D. Selby Bigge and Co., delivered an address 
on ‘The Principles and Elements of Electric Driving.” 

The Tees Conservancy Commissioners have put down at their 
graving dock at Cargo Fleet, a complete electric installation, com- 
prising lighting and motive power. The work, which has just been 
completed, has been executed by Messrs, Ernest Scott and 
Mountain, Limited, Close Works, Newcastle-on-Tyne, with Mr. J. 
G. W. Aldridge, London, as their electrician. The dock is lighted 
up by ten arc lamps of 3000 nominal candle-power cach, each 
lamp burning with a current of 15 ampé-es for sixteen hours, 
without re-carboning. The workshops are lighted by four arc 
lamps of 1000-candle power, and also 47 incandescent lamps from 
8-candle power to 32-candle power. Twenty-four 32-candle power 
incandescent lamps are supplied for lighting inside vessels and 
under ships’ bottoms. The machinery for drilling and other work 
in the repair of vessels will be driven by electric motors. This 
installation is somewhat novel, as the electrival energy is to be 
utilised for arc and incandescent lighting, and also for motor driv- 
ing. The docking and undocking of vessels can be undertaken at 
night with comparative ease and safety. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scotch iron trade has been marked this week by a general 
dulness of tone. Comparatively little business has been done in 
Glasgow pig iron market. Even for Scotch warrants the demand 
has been quite unimportant. The transactions noted in this class 
of iron have taken place at 44s, 94d. to 44s, lld. cash, and 
44s, 114d. to 45s. ld. one month. Cleveland warrants have been 
extremely flat at 40s. 1d. and 40s. cash, and 40s. 3d. one month. 
There was some inquiry for Cumberland hematite early in the 
week, but the demand subsequently fell away. This class of iron 
sold at 47s, 8d. and 47s. 84d. cash, and 47s. 10}d. and 47s, 11d. 
one month. Middlesbrough hematite was very flat, a small quantity 
changing hands at 48s, 114d. for delivery in one month. 

The makers of steel have been taking more Scotch-made 
hematite, and the production of it has lately been extended. 
Merchants quote for this class of iron 523. per ton, delivered at the 
eteel works, 

The current prices of Scotch makers’ pigs are as follows :—Govan 
and Monkland, Nos. 1, f.o.b. at Glasgow, 45s. 94.; Nos. 3, 
453, 14d.; Carnbroe and Wishaw, Nos, 1, 46s.; Nos, 3, 453, 44d. ; 
Clyde, No. I, 503, 3d.; No. 3, 478, 34.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 51s.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s.; 
No, 3, 483.; Glengarnock, at Ardrossan, No. 1, 50s, 6d.; No. 3, 
45s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 47s, 6d.; No, 3, 





46s,; Dalmellington, at Ayr, No. 1, 47s. 6d.; No, 3, 46s.; Shotts 
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at Leith, No, 1, 52s. 61.; No. 3, 503; Carron, at Grangemou 
No. 1, 5ls. 6d.; No. 3, 48s, » 

The output of pig iron in Scotland is well maintained, 36 
furnaces producing ordinary iron, 39 hematite, and 6 basic—total 
81; compared with 77 at this time last year. 

Ssotch makers’ brandis have been selling fairly well, and the stock 
of big iron in Glasgow stores has been reduced by upwards of 
1009 tons in the past week. 

Exports are better than usual this week owing to an unusual. 
heavy shipment to Italy, but there is still upon the whole muc! 
room for improvement, The total shipments of pigs were 5101, 
compared with 4056 in the corresponding week. There was 
despatched to Italy 2451 tons, Holland 273, France 186, India 110, 
South America 35, Gormany 25, Rassia 30, Spain and Portugal 
60, China and Japan 150, other countries 80, the coastwise 
shipments being 1701, compared with 1753 in the same week of last 


year. 

The manufactured iron and steel departments are fairly 
employed in most cases. At the steel works there is good employ- 
moat as a rule, but it is doubtful how long this state of matters 
maycontinue. Some fair shipbuilding contracts have been placed, 
and the material for these will by-and-bye come into the market. 

A considerable amount of interest was excited a short time ago 
by a report that among the tenders for 700 tons of cast-iron pipes 
required by the Water Dapartment of Glasgow Corporation was 
one from Messrs. Wood, an American firm, considerably lower than 
any S:otch offer. The tenders were as follows:—Messrs, Wood, 
£3255 ; Messrs. Liidlaw, of Glaszow, £3970; Messrs, D. Y. 
Stewart and Co., of Glasgow, £4135; Macfar'ane, Strang, and Co., 
Limited, Glasgow, £4136 ; and Messrs. Robert M’Laren and Co». 
Glasgow. £4205. It now appears that the tender of Messrs. Wood 
was for 12%t. lengths of pipe instead of 9ft. lengths as required by 
the department, and on this account they have been held dis- 
qualified by the Committee having —- of the matter, and the 
next lowast tender, that of Messrs. Laidlaw, has been accepted. 

Ia the coal trade a fair business is being done, steam coal has 
been in good demand, and the best qualities of ell coal have also 
met with a ready sale in Glisgow market. Splint and main coals 
are meeting with a fair inquiry, and small coals are in steady 
request. Maia coal is quoted f.o.b. at Glasgow €s. 9d. to 7s., splint 
7s. 91., ell 7s. 3d. to 7s, 6d., steam 833d. perton. There has been 
a stsady business in Ayrshire, but the trade is quieter on the east 
coast. The total shipments of coal in the past week were 151,650 
tons, compared with 148,850 in the preceding week, and 125,154 
in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


NOTWITHSTANDING the occasional depression which has charac- 
terised the coal trade, the estimate of a shrewd authority is that 
the total export of the year will exceed by a million tons the total 
of 1896. I am not quite so sanguine that the excess will be quite 
as much, yet, consi pd the good volume of business done in 
the eleven months, and the marked increase in coasting trade, a 
distinct advance upon the last total may be reasonably expected. 

The gales during the oom week have interfered with shipping 
at all ports, and delayed a good deal of tonnage. Otherwise m 
report would have been very satisfactory as — balk of busi- 
ness, as, with all deterrents taken into consideration, there has 
been more buoyancy than usual. The latest report on ‘Change, 
Cardiff, was that the market for best steam was very firm, that a 
good demand existed for seconds and dry coal, and that small 
steam was brisk, 

Mid-week, the improvement that had begun toset in with regard 
to steam and house coals at Cardiff was still more decided, and 
prices were firm, The latest Cardiff quotations were as follows :— 
Best steam coal, 10s. 6d. to 1ls.; best seconds, 9s. 94. to 10s.; 
seconds, 93, 3d. to 9s. 6d.; best dry, 9s. 94.; seconds, 9s. 3d. t> 
9s. 6d; special small, 53. 6d. to 5s. 91.; best, 53. to 53. 3d.; 
seconds, 4s, 64.; and dry, from 4s, Monmonthshire semi-bitu- 
minous, Western Valley, 9s, 3d. to 9s. 44d.; Eastern Valley, 
83. 91. to 83. 104d. Best house coal, 11s.; seconds, 93. 3d. to 9s. 9d.; 
No, 3 Rhondda, 103. 6d. to 103. 9d.; brush, 93.; small, 7s. 6d. to 
83.; No. 2 Rhondda, 8s. 3d. to 8s. 6d.; through, 6s, 9d. to 7s.; 
small, 4s. 94. to 5s, 

Swansea prices: Anthracite, lls. to lls. 6d.; seconds, 10s. to 
10s. 6d.; ordinary large, 9s. to 93, 6d.; small rubbly culm, 4s. 34. to 
4s, 6d ; steam, 93. 6d. to10s. 6d.; second, 83. 6d. to 93. 3d.; 
bunkers, 7s. to 7s 9d.; small, 4s. 6d. to53. House coals: No. 3 
Rhondda, 10s. 64. to 11s.; through coals, 83. 64. to 9s. 6d.; small, 
7s, 94. to 8s.; No, 2 Rhondda, 83. 6d. to 93.; through, 7s, 3d. to 
7s. 94.; small, 5s. to 53. 3d. Patent fuel, 9s. 6d. to 10s, Coke, 
133. 64. to 15s, for furnace ; foundry, 17s. to 21s. 

A certain degree of slackness has set in at Dowlais Works in the 
mechanical departments, principally shown by lessened overtime, 
and the cause 1s generally ascribed to the continuance of the engi- 
neers’ strike. The strike, too, is regarded as answerable for the 
more tardy booking of finished iron and steel in the Swansea dis- 
trict, though there is not much cause for complaint. The princi; 
trouble now, and that is more prospective than real, is the antici- 
pation of greater rivalry from America in pig iron and steel. This 
week it was stated on Change that, if the ironmasters of America 
can send their iron and steel into this country, it was obvious that 
something must be done on this side to cheapen the cost, and, it 
was added, that if they could afford to compete with the trade in 
this country, they would be certain to enter into competition with 
the customers of Wales in various countries abroad. 

Welsh ironmasters are meeting with a good deal of competition 
in pig iron, as well asin steel, I note that during the week large 
quantities of pig iron have come in, 530 tons from Liverpool to 
Newport, and large consignments from Workington, Whitehaven, 
and Barrow to Swansea, also 11,957 bars of steel, and 265 blooms 
to the same destination from Gefis. 

There has been no falling off in the arrival of foreign ore to 
Blaenavon, Cyfarthfa, Dowlais, and the Swansea Hematite Com- 
pany, principally from Bilbao and Daddar. Preparations for a 
arge shipment of heavy rails were being made this week at 
Cyfarthfa. At Dowlais the Upper Works are chiefly employed in 
the manufacture of several kinds of light rail. For steel bar for 
the tin-plate works there is an increasing demand at all the lead- 
ing steel works, and the prospect of a fairly busy time up to the 
close of the year is assured. During the past week there was a 
serious accident at Ebbw Vale Works, by which several men were 
injured with molten steel. In the Dowlais Works an accident 
happened to the converter in the new Bessemer department, 
happily unattended with loss of life. 

In the Swansea Valley, out of the 23 furnaces, 21 were smelting 


7 | difficulty at A 


Wales is resorted to when a better article is required. The 
Eastern ports total is also a hopefal one. 

I am glad to announce a settlement at Morriston. A deputation 
from the Tyrconnel and Midland Works waited on the manager on 
Monday, and accepted a 124 per cent. reduction ; behinders and 
risers exempt. 

Negotiations are going on between the management and the 
men at Gwendraeth Works, Kidwelly, and a start in January is 
likely. These works have been idle for nearly two years. 

OF the five mills at the Foxhole, Swansea Valley, four have been 
at a standstill for several days, waiting supplies of tin bar. At 
the Daffryn and Beaufort the 1874 list is paid to the sheet mill 
workers. Sheets are now turned out from 80in. to 100in. in length 
by 30in. to 40in. wide. Cardonell, Beaufort, Forest, Cwmfelin, 
and Pontardawe are busy. I regret to note that at Landore there 
is still a good deal of distress. 

At Briton Ferry last week there was an average output of 
hematite iron at the Briton Ferry Works, and of steel at the 
Briton Ferry and Albion. The twenty-one mills at the several 
tin-plate works have been doing substantial business all the week, 
and the finishing departments are in fall operation. Business in 
the engineering works of the district is reported brisk, 

On ’Change, Swansea, mid-week, the following were given as 
the latest quotations :—Glasg , 44s. 114d.; Middlesbrough 
No. 8, 40s. 1d.; hematite, 483. 94d. These prices are about the 
same as last week, hematite only excepted, which shows a reduc- 
tion of 5s per ton. Welsh £5 to £5 12s, 64. Sheets, steel and 
iron, £6 53. to £6 7s. 6d. Bessemer steel tin-plate bars, £4 23.; 
Siemens, £4 23. 64. Steel rails, heavy, £4 73. 6d. to £4 10s.; 
light, £5 7s. 6d. to £5 10s. Tin-plates: Bessemer steel cokes, 
93. 91. to 93. 104d.; Siemens, 93. 104d. to 10s.; ternes, 28 by 20C., 
173. 6d., 183., 18s. 3d. to 21s, 3d. Best charcoal, 103. 61. to 
123, 94., according to finish of brand. Wastere, 64. to 1s, less cash, 
les3 3and 1 per cent. Block tin, £62 10s, to £63 23. 61. 

At a meeting of the Llanelly Harbour Committee, held this 
week, Mr. Trubshaw, the chairman, remarked that tenders had 
been received for the new dock, sufficiently near enough to the 
estimate of the engineer to justify the Commissioners in carrying 
out the work. The tenders would be submitted with the engineers’ 
report in a few days. It is understood that the tenders were 
numerous. Gratifying activity continues to mark the progress of 
Lilanelly in various ways. At the new enamelling works the 
electric light installation has been completed, and a successfal run 
of business is anticipated there. At the new steel works the whole 
of the rolling portion of the plant is not yet fixed. When this is 
done, the works will soon be in full action, and as the tin-platers 
are g lly in ag t, that will last, at all events, until the 
eni of March. Prospects all round are brightening. The iron ore 
market is firm, with a gy demand. Cardiff prices are :—Rubio, 
14s. 3d. to 143, 6d.; Tafna, 133, 6d. to 133, 9d. 

A considerable amount of architectural talent has been elicited 
by the competition for the Municipal Buildings, Cardiff, and the 
fact that the adjudication was selected from amongst the pro- 
minent Royal Academicians, gives the contest distinction. There 
were fifty-six competitors from all parts of the country. The first 
prize was given to H. V. Lanchester; J. S. Stew and E, A, 
Richards, 50, Bedford-row, London; second priz3 to J. S, 
Gibson, and 8S. B. Russell, Gray’s Inn-road, London; and the 
third to Margrave and Peacock, Swansea, 

I was hoping to be enabled to announce a settlement of the coal 
rnant, but this remains. There is more activity 
now at the collieries, and increased work in many of the places 
that have had a long period of short turns. Patent fuel at Cardiff 
is in good demand at last prices. Makers tolerably well booked 
forward. Pitwood a shade easier. Demand for coke strong at last 
prices, 

















NOTES FROM GERMANY. 


(From our own Oorrespondent.) 

In_the iron-prodacing district over here business moves on 
steadily, and though demand is not particularly brisk, a firm and 
healthy tone is noticeable in most trades. Foreign orders are, on 
the whole, less numerous than might be desired, American com- 

tition being both keen and successful. At a recent tendering in 

trecht for structural material for the bridge across the Yssel, the 
Philadelphia Ironworks offered lowest. Raw iron, as well as 
billets, blooms, and i 
iron are rather quiet. Sheets and wire continue to be decidedly 
neglected. The forming of a general Wire Convention is likely 
to be again postponed, the South German nail works having 
resolved to form a convention among themselves. The Convention 
of the German Girder Mills have raised the price for I, U, and 
Z iron, M. 3 p.t., free Burbach. For the third time an export 
bounty has been granted by the Rhenish-Westphalian Billet Con- 
vention on an order for 30,000 t. billets, the said Convention pay- 
ing M. 6 of the M. 10 granted per ton, while the Pig Iron Syndicate 
pays M. 1°50 and the Coal Convention M. 2°50, 
At a tendering for railway requirements for the Piii'zische 
Eisenbahnen a contract for steel rails 134 mm. high was granted 
at M. 118 p.t.; an order for fish-plates in basic was granted at 
M. 130 to 133 p.t. The Heavy Plate Convention have recently 
resolved that to boilermakers, as well as to all other consumers of 
heavy plates, an export bounty is henceforward to be granted on 
orders that can be proved to have been sent abroad. 
Demand and sale on the Rhenish- Westphalian coal market have 
remained ae ee upon the week, 
and coke in November of present year was, for the R 
3,402,550 t., against 3,205,060 t. in the corresponding month last 
year; for the Saar district, 503,070 t., against 492,340 t.; for 
Silesia, 1,403,280 t., against 1,275,350 t.; and for the three districts 
together 5,348,900 t., against 4,972,750 t. Production in the 
Ruhr district was accordingly 6°2 p.c. higher, in the Saar 
a 10 p.c., and in Silesia 10 p.c. figher than tor November 

it year. 

Tie feature of the ecnagenP i, 0 iron business continues 
dull, the demand for many articles being, if possible, more limited 
than before. Sheets, wire, and most articles of manufactured iron 
remain neglected; the machine and wagon factories and the 
boilermakers all complain of a want of fresh work, while the loco- 
motive shops are pretty well off for orders generally, In Hun 
next year’s demand for locomotives has been estimated on 2,880, . 
The building of the bridge across the Danube between Baja and 
Battaszek is going to be finally commenced next year. List prices 
for the different corts cf raw and finished iron, free Vienna, are as 
under :—White forge pig, 45°50 to 47 fi.; grey ditto, 48 to 51 fi.; 
Baesemer, 48 to 51 fi.; Bossemer ingots, 76 to 80 fl.; good merchant 
bars, 112 ‘50 to 122 f1.; steel plates, 137 ‘50 to 165 fl.; boiler plates, 
180 fil.; tank plates, 135 fi; girders, 111 to 125 fi.; val 
sheets, 210 to fi.; all per ton. Tin sheets are quoted 26 fl. per 


r district, 


during the week. Most of the steel-producing establishments are | box. 


busy. The Swansea Hematite Company has not yet put its 
other furnace in blast ; foundries at Landore and Morriston are 
busy. The shipments of tin-plates from Swansea last week 
amounted to 43,169 boxes; receipts from works, 51,059 boxes ; 
resent stock, 114,721 boxes. One noticeable feature of the week’s 
usin‘ss was the clearance of 2000 tons for New York. Some 
items of November shipment may be of interest:—To Russia 
4862 tons were sent, as against 5828 tons November, 1896; to 
Sweden, 70 tons, as against nil ; Germany, 1251 tons, — 1998 
tons; France, 1017 tons, as against 1139 tons ; Portugal, 262 tons, 
against 381 tons ; Italy, 709 tons, against 695 tons; Austria, 67 
tons, against 169 tons; Eastern ports, 2261 tons, against nil; 
United States, 2886 tons, against 2608. Total, 13,385 tons, com- 
red with 12,818 tons, Some of these are encouraging. It has 
mn claimed by America that a better plate is produced there 
than in Wales, 
On the other hand, there are indications given that, while the 


x. 

A coe | tone prevails on the Austro-Hungarian coal market, 
house being, as a rule, more actively inquired for than engine 
classes of fuel. Exports in Bohemian brown coal to Germany con- 
tinue very brisk ; up to the present 350,000 t. more have been ex- 
ported than during the preceding year. 

The French iron industry continues to be, on the whole, rather 
moderately engaged ; consumers are showing but little inclination 
to buy more than what is actually necessary, and there is hardly 
any disposition to speculate. However, a pretty stiff tone can be 
noticed in most departments, in the Haute - Marne 
district, a lively employment is re at the various establish- 
ments, French export in iron and in machines to Tunis is pretty 
active, owing, in some measure, to the fact that the directors of 
public works are compelled, by a Government ripe meme to use 
exclusively French make, Last year the value of railway axles and 
wheels exported to Tunis amounted to one million francs. ers, 


ts, sell briskly, while bars and sectional | 8° 


Total output of coal | rural 


girders imported to Tunis having been 512,000 f., while French 
export in that article was only worth 80,000f. The 
colonisation and cultivation of the land also cause an increase in 
the demand for agricultural machines. Last year’s total value of 
arr in agricultural machines was 798,243 f., of which 632,566 f, 
fall to France, 81,245 to Belgium, 36,249 to Italy, 35 032 to Great 
Britain and Malta, and about 1940 to Germany. The last sum 
may, however, be regarded as rather too low. © ascendency of 
France in this branch of business is chiefly due to the cheaper 
freight from the factories in and near Marseilles, 








THE NEWPORT HARBOUR COMMISSIONERS, 
WEEKLY TRADE REPORT. 


THE demand for steam coal continues good, but there is rather 
a want of tonnage ; prices very firm. House coal — are 
quiet, the rough weather preventing the arrival of sailing ships ; 
prices firm. No change in tin-plates. Steel and iron works well 
off as regards orders, 

Coal: Best steam, 93. to 93. 34.; seconds, 83. 9d.; house coal, 
best 1ls.; dock screenings, 63.; colliery small, 5s. to 5s. 3d.; 
smiths’ coal, 6s. 6d. Patent fuel, 103. Pig iron: Scotch warrants, 
45s. 4d.; hematite warrants 47s. 11d., f.o.b, Cumberland ; Middles- 
brough, No. 3, 40s. 14d. prompt; Middlesbrough hematite, 48s. 10d. 
Iron ore: Rubio, 143, 3d. to 14s. 6d.; Tafna, 13s. 3d. to 138, 9d, 
Steel: Rails, heavy sections, £4 7s, 6d. to £4 103,; light ditto, 
£5 7s, 6d. to £5 10s, f.0.b.; Bessemer steel tin-plate bars, £4 23,; 
Siemens steel tin-plate bars, £4 2s, 6d.; all delivered in the dis- 
trict, cash. Tin-plates: Bessemer steel, coke, 93. 94.; Siemens, 
coke finish, 10s. Pitwood: 16s, 9d. to 17s, London Exchange 
Telegram : Copper, £48 10s ; Straits tin, £6210s, Freights: Very 
firm, rather advancing for Mediterranean ports. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 13th, 


Our shipyards, engine, boiler, and locomotive works and car 
works are all beginning to get new business as a result of the 
favourable agricultural conditions of the = season, The extent 
to which increased currency is the cause of better trade conditions, 
or the accompanying result, can be seen from a comparison of the 
figures, which show an increase in one year of the equivalent of 
£15,000,000. This a per capita circulation of £5, the largest 
circulation since 1894. Desirable public securities have been 
rising in value, With Congress in session and public revenue a 
million dollars a week behind, it is presumable that such tariff 
duties will be added as will obliterate this deficit. Large orders 
for iron and steel have been placed, one a Japan order for 4000 
tons bridge steel to be made in Philadelphia, and a 15,000 ton rail 
order, not yet, but virtually placed at Pittsburgh. Orders will be 
placed within two weeks for about 20,000 tons shipbuilding 
material. 

Plate and structural mills are quite busy, and a good wiuter’s 
work isin sight. The average price of bridge material is not much 
in excess of one cent a pound at Pittsburgh. The strong stimulus 
we now await is the demand for railway equipment. For five 
years the railroad interests have been ‘‘ sulking,” and at last are 
coming to the front. An enormous amount of repai and 
extension — is needed. pore ge = = catch- 
ing good orders, our exports of pig iron, 8, cast iron pipe, 
wrought iron pipe, billets, sheet bars, merchant bars, skelp, and 
bridge material, are going to almost every civilised country on the 
globe. We will book an order in a few days of 3500 tons bridge 
iron for continental Earope. 








Giascow UNIVERSITY ENGINEERING SocreTy.—On Thursday, 
December 9th, Mr. H. A. Mavor, A.M.LC.E., M.LEE., gavea 
very instructive account of ‘‘ The Recent Applications of Electrical 
Engineering,” before the Glasgow University Engineering Society. 
The chair was occupied by Mr. H. C. Sadler, e lecturer, after 
remarking upon the t developments made within the past few 
years, proceeded to describe the application of electricity to street 
cars, railways, and conveyances generally, contrasting their advan- 

and eoprpes: with those worked by steam power, A 
large number of excellent slides was shown, iliustrating the appli- 
cation of electricity to cranes, and to boring, planing, and other 
8 tools. Mr. Mavor also showed slides of the workshops of 
eesrs. Mavor and Coulson, which were ially d ed to be 
worked by electrical tools. In the discussion which followed, Mr. 
Rowan exhibited some very interesting slides of special tools for 
boring and riveting, the tools being held up to the work by means 
of electro-magnets. The thanks of the meeting were accorded to 
Mr. Mavor for his address, 

EvgsHAM VILLAGES WaTER SurrLy—The public inauguration 
of a new water supply works for a dczsn ishes in the Evesham 
and Pebworth districts recently took place. The scheme, which 
has been devised ¥ Mr. J. E. Willcox, of Birmingham, provides 
for a constant and adequate supply at high pressure to the 
of Bretforton, Church Honeybourne, Cleeve Prior, North and 
Middle Littleton, Sedgeberrow, and South Littleton in the Evesham 
rural district in Worcestershire, and Aston Somerville, Cow Honey- 
bourne, Hinton, Pebworth, and Broad Marston in the Pebworth 
district in the county of Gloucester ; and provision is made 
to augment the existing supply to Broadway to the extent ofa 
maximum quantity of 10,000 gallons per day when required. The 
pulation to be supplied is 3148, the number of houses 726, area 
T5543 acres, and the rateable value £22,365. The fact that the 
area of the parishes supplied is nearly twenty-four square miles, 
and the length of the trunk mains and branches is about thirty 
miles, gives an idea of the magnitude of the work. It is stated that 
the scheme is the largest ever undertaken by a rural authority in 
England. The area from which the water is obtained is almost 
entirely composed of the inferior oolite, and as a general rule water 
from this source is of an exceptionally pure character. Dr. 
Bostock Hill’s analysis of the water states that it is good, free from 
past pollution, practically free from fresh organic matter, and well 
Sones for the purposes of public supply. The lowest gauging of 
the spring shows that 15:8 gallons per head is available with the 
minimum yield, ass that every house in the district lays on 
the water, and exclusive of the 10, a day for Broad- 
way. The other vi in the district supplied from the Evesham 
Corporation mains only use from four to five gallons per head per 
day for all purposes. The springs are collected by means of head- 
ings driven into the hill, at depths Yo tee nye 6ft. to 26ft., and 
the water is conveyed by stoneware col pipes to two collect- 
ing chambers. From these the water is conveyed by means of a 
4in. iron pipe to the principal service reservoir at agin ( w 
is constructed of concrete, and is 30ft. by 30ft., having a depth of 
9ft, of water, and contains 50,000 gallons, There are two other 
reservoirs, one at Pebworth, and one at Littleton. Both of these 
are at pens oy ends of e's —< rg ed for the 
urpose of acting as compensa’ reserv: and ensuring an 
pre ace supply to more distant villages. The distance from 
Broadway reservoir to Pebworth reservoir along the main is 
ten miles, and to Littleton reservoir eight miles. The Pebworth 
reservoir has a capacity of 20,000 gallons, and the Littleton 
reservoir of 15,000 gallons. Hydrants are fixed in all villages as a 
protection against fire. Arrangements are made by meters to 
check the consumption accurately in all parts of the district. 
Every precaution is taken to prevent waste, and there is a reduc- 
ing tales by which the pressure of water can be lowered to 
the extent of 70 lb. per square inch. The works have been 
carried out by Mr. Thomas Vale, of Stourport, whose contract was 





bars, and iron plates required for private buildings are, on the 





American plate as a rule is found good enough for general use, 


other hand, chiefly imported from Belgium, last year’s value of 





for £6190. The resident engineer, Mr. Henry C, Adams, has 
superintended the works throughout, , 
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THE PATENT JOURNAL. 
Condensed from + Sa Oficial Journal of 


Application for Le Letters Patent. 


«,* When inventions havo boon ‘communicated’ the 
“name and address of the communicating party are 
printed in italics. 

80th November, 1897. 

28 206. TREATMENT of OLEAGINOUS SEED3, A. Euston, 
London. 

28,207. Reversinc Movement in TyPe- waritino 
Macuines, W. Le G. Bundy and The Bundy Manu- 
facturing Co., London. 

28 208. Tires, J. Askins, London. 

28,209. THREAD~- WINDING MacuHines, T. Hansen, 

ndon. 

28,210. Macuines for Formina Nippies, A. C. Camp- 
bell, London. 

98,211. TorLet Requisites, R. G. Nash, London. 

28,212. Ore TREATMENT, H. Riechen, London. 

28,213. WHEELS, J mdon. 

28,214. Tires, C. Cole, London 

28,215. Crocs, J. Schulte, jun, and T. J. Field, 
Lor 


mdon 
28,216. BuRNers, C. Rosier, London. 
28,217. _ ane Exuavust Gases, H. Deutsch, 


Lon 
23.818, Biovou pte A. Barbier and H. Cucherat, 


Lo 
28,219. Brake, P. H. White, London. 
28,220. Enoines, A. E. McNitt and J. C. Schwartz, 


London. 

28.221. Rovine Cans, J. A. Collins, London. 

28,222. Daivine Tacks, H. H. Lake.—(W. Shaw, 
United States.) 

28,223. Lusricators, J. &chwarz, London. 

28,224. Fisnino Reets, F. I. in, W. McK Jenne, 
and B. B. van 0, London. 

28,225. Rancunee Raitways, W. M. Brown, London. 

28,226. a Caucium, H. L. Hartenstein, 


ni 
a ated Macuines, J. BR. Williams, 
Londo: 


28,228. aaa Bearinas, P. Jorissen, London. 

98,229. Spuyvomometers, L. E. Hill, H. L. Barnard, 
and J. icks, London. 

28,230. Drivine Mecuanism for Venicues, J. Favets, 


ndon. 
28,231. Cask -tTaPpiInc Apparatus, 0. Stephenson, 


mdon. 
em, J. W. Taylor and E. F. Blake, 
ndon. 
28,238. Nut-Lock, A. D. Smith, P. H. and H. Markley, 
London. 
28,284. Kwives for Reapinc Macuings, E. Pratt, 
London. 
28,235. Macuines for Fitiinc Borr.es, W. M. Fowler, 
London. 


28,236. Boors, P. A. Newton.—(The Keats Maschinin 
Genllachatt, Germany.) 

28 287. Tires, H. 8. Fearon, London 

28,238. Execrric Licut Firrinos, W. D. G. O'Halloran, 


London. 

28,239. > hy W. Meinel, sea., and C. W. Meinel, 
jun., = 
28,240. IN - 

London 
28,241. BUTTON-ATTACHING Implements, W. P. Thomp- 
son. — (The McKenney Button Fastening Company, 
United States.) 
28, = aaron Barrery Pcates, P. J. R. Dujardin, 


RECEIVING Macuinery, E. Moriarty, 


98,243. ‘Casvmne Apranatus F. W. Poel, Liverpool. 
28,244. Securntnec Tram Doors, J. W. Owen, Liver- 


28,245. Mat Turners, J. Senior, London. 
28, pe Eaarente Fuszs, H. C. Gover and W. Miiller, 
mdon. 
28,247. Gas Motor Enoines, O. Imray.—(R. Diesel, 
Germany.) 
a o— — smaaaad Wuer.t Guarps, W. C. Humphrey, 


28, 249, "Bto Scrron,E. W. Carr, London. 
28, 250. Fasteners for Winpow Sasues, E. Procter, 


on. 
—. Fasteners for Winpow Sasues, E. R. Angles, 


mdon. 
28,252. Bep Warmers, J. Linton, London. 

28,258. Guarps for Taamcars, H. Mitchelson, London. 
28,254. Evecrric SwitcHes, M. Salmony, London. 
28,255. Tires for Roap VEHICLES, H. Fearon, 


mdon. 

28,256. WaTer-cLoseT Fiusuina Apparatus, C. H. 
Shepherd, London. 

28,257. Cycix Stanp, A. J. W: tt, London. 

28,258. Lamp, L. J. Keck, tenton 

28,259. Pwev:tatic Tires’ for Youmans, O. 8. Ham- 
mond, London. 

28,260. AntmaL Trap, J. A. Allen, London. 

28,261. Printinc Macuines, H. H. Lake.—(C. B. 
Cottrell and Sons Company, United States.) 

28,262. Motor Veuicurs, H. H. Lake.—(Olds Motor 
Vehicle Company, United Sean) 

28,268. Utitisinc Fiuip Pressure, P. F. Haley, 


ndon. 

28,264. GeweRATING ACETYLENE Gas, Sir H. Grubb, 
Kt., London. 

28,265. Casement Fastenzer J. Huish, London. 

28,266. Wuxrx.s, M. Stevens, London. 

“fond Ratiway SIGNALLING ApPaARATus, J. Hawes, 

ndon, 

28,268. Execrric Raitway CuRRENT CoLuectors, I. 
mar, London. 

28.269. GENEALOGICAL REPRESENTATION, G. 8. C. Swin- 
ton, London. 

28, 970. Knives, G. Motsch, London. 

28,271. REFRIGERATING ArTIcLEs of Foop, 8. Dan, 
London. 

28,272. AUTOMATICALLY OPERATING Panic Bo ts, E. 
March, London. 

28,278. Sream Enatne, J. Portania London, 

28,274. Fire and Buretar Ataros, J. H. Ellis, 
London. 

28,275. Comprvep Fronts and Cotiars, A. W. Fair- 


barns, London. 
a AsPHALT Powper, H. Spatz and H. Quistorp, 


mdon. 
28,277. Tires, C. H. Maxted, London. 
28,278. ATTacHING Pyeumartic Tires to Ris, J. Price, 


on 
28,279. Crank, R. J. Hutchinson, London. 
28,280. Rarsina Mup from River Borroms, G. Poll, 


London. 
28,281. Vapour Driven Macuines, W. H. Waud, 
ndon. 
28,282. HotpeR for Lasets for Cycies, G. Schiff, 
London. 
28,288. Drivinac Gear for Cyoies, H. Kesterton, 


ndon. 
28,284. Tires, W. Richardson, London. 
28,285. WHEExs, J. A. Thompson, London. 


lst December, 1897, 
28,286. Sprinc Pocket Far, L. R. Thomas, West Ham, 


28,287. ‘iee-enesen Macurnes, R. Schade, Charlton, 
28,288. RatLway SIGNALLING Apparatus, J. Dunlop, 
28,289. ‘AvrOuATSO Winpow Fastener, C. Russom, 
290. Moror-stzIcH, H. E. 8. Holt, Farnborough, 
291. CoMBINATION PostaL Wrapper, J. Heine, 
292. Surriyma Sprrits, T. T. West and R. J. Innes, 


28,298. Supriyine Liquips, T. T. West and R, J. Innes, 
Bristol. 








28,294. Srannens, W. G. Potter, 


28,295. Bicycue Sranp, J. Crawshaw, ,» Manchester. 
28,296. — Gzarina, W. H. Casley and A. F. Wood- 
man, 


ter. 
ae. es —~ C. W. Pettit, Higham, near Bury St. 


28 Room ~ = J. B. Brooks and J. Holt, Birming- 
28 299. Sappizes, J. B. Brooks and J. Holt, Birming- 
am. 

300. CycLe Gear, J. H. Buckley, Chew Moor, near 


Bolton. 
28,301. BioNALLiso,_ H. R. Walker, <punest. 
28,802 Enornes, M. B. Wild and W. D . Wight, Man- 


¢c 

28 308. ADVERTISING R. D. Kay, Man- 
chester. 

28,304. Jan Stoppers, E. A. Matthais and W. H. Harri- 
son, Manchester. 

28,805. Jars, R. 8. Brownlow, Manc! 


hester. 
28,306. Packinc Matcugs, E. G. 8. Stringer, Glasgow. 
28,307. Usicycie, J. W. Couchman, London. 


28, 


MepiIvuMs, 


28,808. Renperinc Boot Sores WatTerproor and 
Waar Resistent, J. A. Donald, Twickenham, 
Middlesex. 


28, 04 Sxirt Apsusrzer, G. M. Warden, Portobello, 


=a Lg Burnine of Cray, P. Tickle, St. 

elens, 

28,811. Peatpe | Epos of Merat, W. and A. R. Copley, 
Halifax. 

28,312. WirupRawinc Enps of Twine, H. Kaye, 


28,894. Cyvcie Trrgs, R. Neaves, London. 
,895. FoorBaLy Game, F. Read and W. L. Worlidge, 


396. Boot Srretcuer, W. E. Brown, London. 
7. PresERvine Trouser Epoxs, T. I, Gray, 


398 Funne., H. G. Owles, London. 
28, = AceTyLeNE Storine Apparatus, E.G. Gearing, 


London. 
28 400. Taps, G. O. H. Klopp, London. 
28,401. Rotary Pumps, H. Forster, London. 
28, ADMINISTERING AN £3THETIC3, C. W. Krohne, 


fh 


ndon. 

28,403. Inonine Suirt Fronts, J. W. and H. Sutcliffe, 
ndon. 

28,404. Lupricator, B. Turner, Dundalk. 


2nd December, 1897. 
ae & Sappies for Lapres’ Cycies, C. de M. Palmer, 


28,406. ie Curr, H. E. Hammerton, Coventry. 

28,407. Guy Sicut, F. J. 8. Cleeve, Woolwich. 

28,408. Dresscuarp for Cycixzs, C. B. Winzer, Stoke- 
on-Trent. 

28,409. Tea-por Lips, T. Jervis, Stoke-on-Trent. 

28410. Birr ArracHmenr for Bripies, T. Hindle, 


Glasgow 
28,411. Fir Pomps, J. te Glasgow. 
23,412. TramcarR SarecuarD, I. Bastow, “Bradford. 
28,413. Bitiiarp Game, J. B. King and F. R. Pool, 
London. 
28, 414. _Inpicator Firrinos, A. Ford-Lloyd and A. E. 





Hudderafield. 
28,818. ComBInaTION Bepstgeap, J. Sigurdson, 
London. 

28,314. CLeantno Suips’ Botroms, E. P. Haslam, F. 
Grover. P. F. Kendall, and H. Woodward, London. 
28 Fa Examinina Sups’ Boos, P. F. Kendall, 

28,316. Bean H. G. Turner, Mancheste 
28,817. Sprina, A. Lakin and F. C. Randall, Birming- 


ham. 

— IspicaTino Train Departure, W. C. Butcher, 

ve 

28,319. Bruspes, H. Mann, London. 

28,820. MannoLe Covers for Sewers, L. W. Lees, 
London. 

28,321. CisteRns, N. Sutcliffe, Bradford. 

28,822. Locus for Weavine Fasrics, D. J. MacDonald, 


Glasgow. 

28,323. Rims, G. O. Restall, Birmingham. 

28, — Sprine Bicycte AtracumMent, G. Lambert, 

n 

28,325. ASEACmING Captes to Boxgs, G. C. Allingham 
and W. Fennell, London 

28, -_ ' wad for Snips’ Hatcues, R. H. W. Thirkell, 
B 


to) 
28,327. yo Come, C. H. Edwards, Rock 
Ferry, Chesh' 
28,328, Shenae F. A. Tomlinson, Manchester. 
28, fee Matcu and Cicaretre Case, W. Williams, 


28,830. Prumxe Boarp for Use in TRonwoRKS, J. 
Twaddle, Glasgow. 

28,831. Pepats, J. Staley, Northampto: 

28,332. Gas Conveyor, B. H. Thwaite and H. Allen, 


London. 
= Bursoms, T. B. Hall and R. Elsdon, Birming- 


n. 
28,384, MecHanicaL Feepine Devices, C. Brown and 
L. A. Peulevé, Birming! 
28,335. WICKER-WORK JAR Coverinas, F. Grosvenor, 


lasgow: 

28,836. Borris, J. T. Darling, Glasgow. 

28,887. NoN-PUNCTURING TIRE BAND, ‘. L Taylor, 
Falmouth, Cornwall. 

28,338. Pumps, F. J. Satchwell, London. 

28,839. Vevocirepgs, G. Stockdale and G. 8. Chadwick, 
London. 

28,340. Horns, J. Miller, London. 

28,841. Brakes, A. Bolzani, London. 


28, | con le EQuiciprium FLOAT Vatve, W. Obee, 
Lon 
28 843. "Jourss of EARTHENWARE Pipss, W. Smith, 


London. 
28 344. Cannons, E. J. Blood, London. 
28, Son Manvuracturinc Water Grass, L. Grote, 
in‘ 
28,346. “‘Svrronrs for Bicycies, C. A. N. Wallich, 
ni 
28,847. ‘Ts and Rims of Cycrzs, 8. H. Willies, 
ondon. 
28,348. Reverse Vatvzs, 8. Forter, London. 
28.849. Cigars, F. H. Hancocks, London. 
28,350. Dywamos, J. E. Liardet, London. 
28 351. Cvcire Lamps, C. Heap and T. Oday, London. 
98,352. PreumaTic Trres for Cycuxs, R. Haddan.— 
(Metzeler and 4 ves Germany * 
28,858. Cycies, E. G. Cooke, London. 
28,354. OPERATING FLUE Expanpers, J. A. Barhydt, 
London. 
28,355. Borris Stoppgrs, F, L. Muirhead; London. 
7 Lamp GALLERY Mecuanism, T. B. Smith, 
i 


ham. 

28,357. Locomotive, C. Hagans, London. 

28,358. Die-curtine Macuing, L. F. Campi, London. 

28,359. Preservine Ecos, M. Delavigne, C. Helmerich, 
and A. Kltiglein, London. 

28 860. Fixinc Tires to Cycite Rims, E. P. Clarke, 
London. 

28,861. BicycLe Rack, W. T. Summers, London. 

28,862. TRANSMITTING ELECTRIC CURRENTS, E. M. Grant, 
London. 

—— Ls ps and IMPREGNATING MarTERIALs, C. 

London. 

28,364. Hypro-carsow Burners, F. E. Mavrogordato, 
London. 

28,865. CycLe Hanpies, G. Donat and A. 8. Jones, 


ndon. 
28,366. CLEANSING TRAM-LINES, W. P. Thompson.—( A. 
‘Morel, Belgium.) 
28,367. Gas Propucens, C. Humfrey, Liverpool. 
28 368. Compressine Gas, J. Leich and 8. Delporte, 


ig ee 
28,869. Cartripog, R. Kriegeskorte, _—, 
28,870. — Hats on the Heap, N. Bendix, 
ive 
a ISTANCE InpicaToRs, W. Hall and P. Leonard, 


28,871. 
Liverpool 
28,872. CvcLz Hanpies, J. H. Fazakerley, Live: 1. 
28,8738. Fire ExTINGUISHING ApPaRaTvs, J. O. O’Brien. 
—(C. Rudolph, France. 
28,874. Conk HANDLES, Fg London. 
98. 875. BALL-BEARINGS, 5. M , on. 
28,376. Hus and Brarine, A. , on , London. 
28, 877. SureicaL UwatTR ‘ish, London. 
28,878. Bucket, C, Witham an White and Pike, Ltd, | 


ndon 
28,379. a Meat, H. H. Lake.—(A. Moyet, 


ance.) 
380. ACTURING SILK, H. B. Edwards.—(0. M. 
Tho wless, United States. 
28,881. Rac Enotes, 8. F. Verrina, London. 
28,882. BRusH CARRIERS, H. H. Lake. —{Compagnie De 
L'Industrie Blectrique, Switzerland.) 
28, , CHarx Guarps for Cycixs, P. Schlesinger, 


ndon. 
28,884. ATmosPHERIC Burners, A. M. Clark.—({The 
Diamond Light Company [Incorporated], United States.) 
28,885. VEHICLE ve, London. 
28, 1886. Cour Cur, ‘A. W. Nicholas and ©. J. Werts, 
mi 
28,887. \ ool y Burners, H. H. Leigh.—(C. de BE. Liatas, 


98,988 388. CoIN-FREED Mrcuantism, R. E. Mea London. 
28,880. BALL-BEARINGS for CyctE Ax.Es, J. G. I. Blaisse, 
28,890. INTERNAL nee Enotes, A. J. Boult.— 
(4. H. Rumpf, 
= 891. INKSTANDS, W. J. Grahame, London. 
28,892. LaBELs for MEDICINE Borrties, G. Woodiwiss, 


London. 








28,398. Fasrawnno Device for Wixpows, J. Hogg, 
London, 





28,415. Conxice and SPoUTING, A. J. Twamley, Wolver- 


pto: 
28,416. Ramus Buns, G. G. Potter, Wolverhampton. 
28 417. Livxs, J. Richards, —- 
28.418. Exuaustinc Apparatus, F. W. Lanchester, 


London. 

28,419. Box for Typx, F. Connell, jun., and 8. Connell, 
Manchester. 

28,420. Crimprne Fasrics, W. Taylor, Huddersfield. 

28 421. Eco Boiter, W. Ledger, Burslem. 

28,422. — Buiappers, J. Harrison, Newcastle- 
on- 

28, i. Movntine Tupes, P. Airaldi and A. Broadley, 

ra%fo 
28,424. Maxine InDIA-RUBBZR ARTICLES, F. Moore, 


28,425. Penci. SHarpener, A. B. Allen, Tunbridge 
28,426. Piano Keryzoarp, E. Stevens, London. 


28,427. Hasp for Locks, G. Martin, Birmingham. 
28, 428. Cooxine Pays, F. James, Longton, Staffs. 


28, 429. Treatinc SraLk Fisres, K. T. Sutherland, 
Manchester. 
28,430. LupricaTinGc Piston-rops, W. Hinchliffe and 


J. p, Wakefield. 

28,431. ” Ruppers, J. Heatherington, ae nia 
28,432. Borrte Bins, H. J. Brown, @ 

28,433. FInczR DAMPER, Ww. Btreet, Lon | 


28. — ConpensER, J. F. Blakeley, Dewsbury, 
Yorks. 

28,485. G. C. Bingham, Cappoquin, Co. 
Waterford. 


. Preventinc Borer Expvosions, I. Evans, 

Birkdale, Lancs. 

28,437. Heatine Arr, E. Taylor, Manchester. 

28,438. JacquaRD Macuines, T. Wadsworth, Man- 
chester. 

28,489. AcreTyLENE Gas, V. Sockeel, A. Lauby, C. 
Drisse and Sneck, London. 

28,440. Extraction of Gotp from Ores, E. Govett, 


London. 

441. Gotp Ore Treatment, H. C. Jenkins, 
London. 
28,442. Pwevumatic Tires, B. Doyle and F. W. 
Schroeder. , London. 


28,443. Hosk, W. W. Adams, London. 
98, 444. Trres, 8. Raby, London. 
28,445. VELOCIPEDE RIVING Gear, B. G. Skipworth, 


ndon. 
28,446. VeLociPepE Brakes, A. Jones and W. Mole, 
London. 
28,447. Brakes, 8. A. Lynn, London. 
28,448. Liqguip Furi Burnine Apparatvs, G. Tripel, 
London. 
28,449. — Macutngs, H. Marles, pene: 
28,450. 8. Bunting, Birm’ 
28,451. Pump G. F. Stra wson, eden 
28,452. Sewine MacuINEs, W. Owen, London. 
28,458. Markinc Botrer, C. Southall —(l. Carron, 
Pg ao 
454. Motors for Drivine Veuicies, L. H. A. Perry- 
‘ae London. 
——. METALLIC 0 Bonz for Boors and SHogs, A. Mech, 
mdon. 
28,456. Racks, J. H. W. Buck, London. 
28,457. Erectric Motor ConTROLLING APPARATUS, L. 
Higgiabottom, J. H. Hindle, and T. Mannock, 
London. 


28,458. ELECTRICALLY CONTROLLED Mines, P. C. F. 
Hoffmann, London. 
28,459. Borrte Lasperiinc Macurines, V. Beaure- 
. Hausmann, and C. 8. Gooding, London. 
28,460. “ELECTRICAL -AccUMULATOR, C. Payen, 


London. 
28 “er eee Carrigers of Arc Lamps, A. W. Riebel, 


28,462. Castors, J. M. Mawson, London. 
28,463. — Srups to Boors, H. H. Holland, 
Lon 


ia) 

28,465. Latues, J. Brockie, London. 

28,466. CeraMic EarTHENwarRE, C. and A. Keller, 
London. 

28,467. ArtirictiaL Musk, O. Imray.—{la Société 
Fabriques de Produits Chimiques de Thann et de Mul- 
house, Germany.) 

28,468. Removine Harr from Pets, J. Murgatroyd, 
London. 

28,469. Cigar Caszs, B. I. Keyzor, London. 

28,470. Cuuinarky INGREDIENTS, J. Barlow, London. 

28,471. Pegs gai Low-PRESSURE Encing, J. R. Wood, 
Lon 

28,472. Sash Fasteners, W. Rankin, London. 

28,473. Brackets and Lamps, T. 8. Heslop, 


London. 
28,474. Bases Mousicat Instruments, D. J. Blaikley, 
London. 
28,475. CLasps, A. W. W. Miller.—(4. Shedlock, United 
UCcIFER Matcues, R. T. and D. P. Maquire, 
vi 
28,477. , T. H. Gittins and J. Marshall, Liver 
1. 
28,78 Arsustinc Lime-Licet Jrts, T. Barkley, 
_— an ianoien Hame Firtrnas, J. Ashley, Birming- 
28, my Evectric Propusion, L. Vojdcék, London. 
28,481. REVERSIBLE SEats for VeHIcLEs, G. Mawer, 
Coun 
28,482. Rovame Device, F. Merry, London. 
28, 488. Cans, I. E. Watts, London. 


28, 484. Parnt, H. Loesner, London. 
28,485. Bicyci8s, M. Pedersen, London. 


tes. 
28,476. 
Li 


98, 486. Punxauns, 8. R. Baildon, London, 

28, ar. Non- REFILLABLE Botries, E. Atkinson, 
on. 

_— Prayina Cycte Rack Games, A. E. Grosset, 


on. 
Se Supmarine Mives, P. C. F. Hoffmann, 


28,490. Barns, J. E. Still, London. 
28,491. —— Fisre TREATMENT, C. Whetherwax, 


28,492. VARIABLE ae Resistance, W. Row- 
, Londo: 
28,498. Baanunes, "0. Dietrich, London 


28.494. Containers for Bayeneens, F F. Zimmermann, | 


London. 


ag ron oe Cases for Cycrzs, N. A. Phillip 
ndo; 


28,496. = and Fime-.icurzrs, H. Gardner 
London. 
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28,497. Suoxs, A. C. Zapato, London. 
— Cycite Sranp, J. Calcott and E. Valentine, 


irmingham. 

28, a a Cuuck, G. Jepson and J. B. Marshall, 
anc! 

28 500. Wine Spaine Cup APs ustment, C. E. Trickett, 

Sheffield. 

28,501. Securinc Grars to Cranks, W. H. Monk, 


ter, 
28,502. AvTomatic Frre-atarm, J. Grundy, Bury, 


cs. 
28,503. Vesse. Untoapine Macuivery, W. E. Kochs, 
effield. 
28,504. Ovens, W. E. Kochs, Cardiff. 
= = Srapie, E. Lamprell, London. 
. Locxine Devices, C. Binks, York. 
is tor. Frying Pan, J. Pendlebury, Westhoughton, 
near Bolton. 
28 508. Skate Wuerets, W. Le Quesne, St. Heriers 


Jersey. 
28 509. Domestic Fiat-tron Heater, W. W. Laney 
London. 
28,510. VinraTine Papsr, R. M. Murray, Glasgow. 
28, 511. Lire-savine Device, C. Grayson, Liverpool. 
28, 512. Gru Boxes, J. Smith and W. Holdsworth, 


x. 
28,513. Cyctz Pumps, C. B. Marshall, Henley-on- 
Thames. 
28, yea oy Arm CHampers for Cycizs, A. Chambers, 


28,515. Tire, J. Eshelby, Stockton-on-Tees. 

28,516. Tires, W. Seedhouse, G. L. Dickenson, and H. 
Ibbotson, Sheffield. 

28,517. Borters, J. Ormrod, Keighle 

28 518. CHILpREN’s MaIL Carrs, Ww. 7 ‘Woodhall, Hales 
Owen. Worcs. 

28.519. Swircues, A. Watson, Birmingham. 

28,520. Curtain Brackets, Horkins pe Sewell, Ltd, 

and E. E. Slade, Birmingham. 
— CARRYING Gas or Ow Suapes, T. B. Smith, 


irmingham. 
28,522. Proritinc Macuines, T. Webster and A. E. 


Bennett, —- 
28,523. Cyc Biggs and A. C. Hilis, London 
28.524. CycLEe aLs, N. Karmel and W. Blanch wd, 


Not ham. 

28,525. Goat Posts, J. Thom, Wolverhampton. 

28,526. IncrEasING the Power of Gas, J. R. Wigham, 
Dublin. 

28 527. Brrp Caces, C. B. Cave-Browne-Cave, London. 

28,528. Borters, O. Meredith, Rock Ferry, Cheshire. 

28,529: CycLe TiRES, W. Tattersall, London 

28 580. Gas Tupes, E. M. Munro and i. ‘Brecknell, 
Bristol. 

28,581. Picxinc Motions of Looms, G. J. C. Parker, 
Bradf 


for 
28,582. Guarps, A. Habershon, Rotherham. 
28,583. Lace for Hats, J. Hall and A. Nicholson, 


chester. 

28,584. Preparinc Fiax, H. M. Girdwood, Man- 
chester. 

28,585. Recutatine the Firow of Fivips, E. Paul, 
Liverpoo! 

= 536. PrRopELLinc Cycuzs, J. Miller, Leicester. 
28,537. Tox-ciips for PEpALs, A. H. Walter and G. F. 
Burton, a 

28,538. Mernop o TREATING Mixx, J. A. L. F. Janasz, 
London. 

Peony Boxgs, P. 8. roe Ge: 
28,540. Boxes, P. 8. Brown, Glas; 

28'541. Gas Stoves, F. G. Mordaunt, Sheffield. 


28,542. ILE-BARS of CYCLES, D. H. Guest, Man- 
e 2, 

28,548. Srrap Fastener, W. U. Coates, Falfield, 
Gloucestershire. 


28,544. Weavine Looms, F. Miihlirghaus, Barmen, 


y- 

28,545. Rotary Enorng, F. Varty, Sogeten, Herts. 

28,546. Locks, W. G. Cook, Glasgow. 

28,547. Dritimve Coat, W. Shand, Glasgow. 

28, 548. Firtrer, H. and W. Cliffe, Leigh, Lancs. 

28,549. Trres. G. H. Mackay, London. 

28,550. Drain TesTING APPARATUS, N. 
ristol. 

28,551. Ruwer, C. E. Rollason, London. 

28,552 Bens, T. Christie and M. Stevenson, Glasgow. 

= Boor Lacs, I. Rogers, London. 

28,554. Heatinc Grren-Houses. R. W. East, London. 
28, 555. SLipine Winpows, J. A. Taylor and G. A. Brown, 
28,556. HANDLE-BaR and Szar for Cycxzs, J. A. Taylor, 

London. 

28,557. TRawL Warps, G. Oliver, T. Blease, and OC. 

Norfolk, London. 

28,558. Dryrne Ciorues, G. H. and W. P. Greenwood, 

London. 

28,559. Soap Economiser, W. 8. Frost, Sidcup, Kent. 
28,560. Heat Geyeaartor, W. 8. Frost, Sidcup, Kent. 
28,561. Gear for PROPELLING Cycxzs, B. Lolosky, 


London. 
28, a Grou Grip, F. H. Ayres and T. J. Williamson, 


28 68 Boor Howper, H. W. Hobson and W. Langley, 
nD 
28,564. CyoLe Jorn, I. Whitehouse and W. H. Forester, 
London. 


Simmons, 


~~ Macuiyne for Hackurne Frax, R. W. Knox, 
Ww. 

28,566. Tosacco Pirzs, R. H. 

2s, 567. Wau Paper, J. 6. a 

28, 568. ANNEALING CASTINGS, 


tia 
Sieger —(Ki. wg, 
United States. ) 


28,569. Lirtmnec Jacks, C. H. — Kae 

28, (S70. Stups, F. E. Winslow and M. N. Girdlestore, 
mdon. 

28,571. Prpg Wrenca, J. Thom, London. 

28,572. ATTACHMENT for Pgepais of Cycuigs, R. Beach, 


London. 
28,578. ATTACHMENT for Crctz Hanpies, H. D. Dixon, 


ndon. 
28,574. Cycle Brakes, G. Daws, London. 
28,575. CHarr-curTeRs, J. C. Float and J. Kent, 


on. 

28,576. WaTER RecutaTor, 8S. Brown, London. 
28,577. SHowire PxHotoerapHs, W. H. Duncan, 

London. 
28,578. Foor Tray, H. Helberger, London. 
28, 579. + me BrEr-wort, C. Schmitz, London. 
28, 580. UNDER-CIOTHING, R. Mi g, London. 
28,581. Bicyougs, M. Bartlett, London. 
28.532. Topacco Priprss, A. H. Mastin, London. 
— > Baxi Vatves for Smatxt Cisterns, J. Smith, 


28,584. laskins Nots, J. I , Birmingham. 
28,585. Cyciz Brarineos, G. H. Dollery, London. 
> Pyevmatic Trres for “Cycues, G..H. Dollery, 


587. KernoAnp Musica InstRvments, H. Robinson, 
8, Boorerremrse Macnryes, I. Frankenburg, 

aoeo. oneal SaccHaRine Juices, J. J. Hignette, 

28,590. Manuracture of Wert Pire Fasrics, A. Ban- 
croft, Manchester. 

28,591. "THROTTLE VALVE AcTuaTiINe Drv 1cE, H. Brink- 
mann, Liverpool. 

28,592. Erxctine Bicycte WHEELS, S. Broadbent, 
jun., Manchester. 

28, — Starz Rop Eves, W. J. and W. Wray, Liver- 

23 504. Tramway Pornts, E. von Haken and M. Wal- 
deck, London. 

28,595. Lapet Fastener, R. T. W. Cave and J. B. 
Good: Lo 


28,596. ERs, J. Hauff, London. 





28,597. TRars for GrounD GAME, me 3 E. 8. Trelawny, 
on; 





614 


THE ENGINEER 








Dec. 17, 1897 





es TaBLE and Wa xine Srick, G. Hind, 

on. 

28,599. Fitrers, A. H. Smith, London. 

28,600. ArracHine Tirts to WHer. Ris, J. 8. Smith, 
London. 

28,601. Typewriters, C. E. Waring, London. 

28, 602. I anaes for Livine Sratvary, J. Geller, 


mn 

28,608. Creu Avarm, V. Ripperger and H. Kénig, 

don. 

28,604. Maxixc CoLourtne Marrers, H. H. Lake.— 
(Farbwerke Miihiheim Porm. A. Leonhardt and Co., 
Germany.) 

28 605. Sueet Mera Prares for Waits, H. Warnecke, 

ondon. 

28 606. Scarves, T. P. Barker, London. 

28.607. Preumatic Hanp.es for Cycues, L. A. Fisher, 


London. 
23 608. Fire for Unsounp Books, G. and G. F. Baird, 


ndaon, 
28,609. Strrrmnc Gear for Moror-cars, W. D. and 8. 
Priestman and T. Wright, London. 
28,610. Music Binper, E. Taylor, London. 
28.611. Spanners, G. W. Gould, London. 
23,612. Rattway Wacons, J. Dowling and E. Swinson, 


London. 
— Coxrars, J. R. Collins and G. H. Clark, 
n. 


mdo} 

28,614. Corset Fastener, H. Watson, London. 

23,615. Sasa Fasteners, T. Gradon, London. 

£8 616. Tospacco Prpgrs and Cicar Ho.psrs, F. Parsons, 
London. 

28,617. SasH Fastener, W. Fry, London. 

28,618. Fixive Biocks, G. Connell, Londcn. 

23, 619. GovERNING SCREW PROPELLER Enornss, J. P. 
K. Clark, London. 

28.620. TREATMENT of Porovs MarTeRiats, H. Higgins, 


mdon. 
28 621. Drivine Apparatus, J. C. Stevenson and H. 
Gardner, London. 
28,622. SELF- PROPELLED Veuicies, C. S. Whislay, 
Plumstead, Kent. 
28,623. Gas Encrygs, J. W. Hunter, London. 
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28,624. Sream Generators, C. Dowsen, London. 

28,625. CHANNELLING MACHINEs, tlan, London. 

28.626. Fixiva Bows on Warcues, A. Boots, East- 
bourne. 

28,627. Furnace Door for Borters, L. Rushworth, 
Manchester. 

28,628. Cycie Sappues, H. Clarke, Liverpool. 

28,629. Wrxpow Sasa, E. Duval, Hamilton, Canada. 

98,680. Fert CovERINGs, J. A. Robertson ‘and J. H. 
Howard, Peter borough 

28,631. Manuracture of Arririciat Sik, H- Pauly, 
London. 

— Proveus, F. H. Keane, Cappoquin, Co. Water- 


01 
28,633. MaTrHeMaTicat Ruvers, A. Wiglesworth, Liver- 


pool. 
28.634. Propuctne anaes Puorocrapss, H. E. 
Berry, Mancheste: 
28,635. PROPELLING Gy cies, H. E. Berry, M: 


ae 





28,698. Cranks, J. Ross.—(— Dicki: Be t, 
and - Dick ara wedge Ek ea 
28,694. Pneumatic Tires, C. tingale, ion. 
28,695. Preumartic TrREs, 0.W # Sienna London. 
28.696. Canorigs for Prism Licars, J. M. E 

London. 
28,697. Prism Licurs, J. M. Ewen, London. 
28, = GENERATION of AcEeTyLENE Gas, R. Kirk, 
nd 
28,699. —_ of Merat Tunes, E. Ivins, 


London. 
28, — Com - acTUATED Apparatus, T. V. Wilson, 


wen, 


28 701, Macurnes, R. F. Emmerich and F. 
Vonderlehr, London. 
28, “mre eng for VeLoctreDE WHEELS, W. T. Wilson, 
ndon. 

28,703. Drivine Cuarns, J. Appleby, London. 
28,704. Lt Luvoryre Spactne MrcuanisM, F. H. Pierpont, 
28.705 Lave Castine Macutnes, F. H. Pierpont, 

London. 

28,706. INCANDESCENCE MANTLES, J. Moeller, London. 
28,707. m-OXYBENZALDEHYDE-0-8ULPHONIC ACID, 

Imray.—(The Farbwerbe vormals Meister, Lucius, and 

Briining, Germany.) 

28,708. Macuivges for Sprayine, G. F. Strawson, 

London. 

28,709. INCANDESCENT ManTLes, G. Mahnkeand C. Kraft, 


ndon. 
28.710. Bsaxes, H. Hollington, London. 
28,711. Reparrinc Pneumatic Trres, M. E. Griswald, 


London. 
28,712. Drain PIPE P. King, 


Cuiearinc Device, 
ndon. 

28,718. LupRicatiIna WaGon Ax ces, W. Thompsen, 
mdon. 

23,714. Pappte Ware s, J. Evans, London. 

28,715. Hat Fastener, G. Lieberminnand A. Helbing, 


ndon. 

28,716. Erecrric ConTroiuine Device, F. J. Anson, 
mdon. 

28,717. Artictes of Unprercioraine, H. R. Knight, 


ndon. 

28,718. CreaANInc Topacco Piprs, F. G. Whiteley, 
mdon. 

28,719. Sarecp for Tunnex Construction, J. B. Berlier, 
mdon. 

28,720. ArtacHINc UmBREtLas to Bicycies, R. Ivery, 


mdon. 
28,721. Mera For. Manuracture, H. Helberger, 
Lond: 


ndon. 
28,722. Lockine Rattway CarriaGE Doors, F. B. Box, 
London. 
28,7238. Treatment of Ores, J. de F. Maunder, 
mdon. 
28,724. Spokes, W. J. Sage, London. 
28,725. Tires, 8S. Bunting, Birmingham. 
28,726. IncANDESCENT Lamp Hotpers, J. Booth, Bir- 
mingham. 
28,727. InsuLatine Biocks, J. Booth, Birmingham. 
28,728. IncanDEscent Lamp Hoipers, J. Booth, Bir- 
mingham. 
28,729. Evectricat Swircuss, J. Booth, Birmingham. 
28,730. BRAKE Mecuanism, E. T. Wainwright, Bir- 
trast 





28,636. Maxine Tite Press Dries, W. and J. Burton, 
Manchester. 
28,687. ADJUSTABLE SpanNeERs, T. Palmer and B. Lees, 


28,688. CycLe Wuesis, J. Hall and F. Simmons, Bir- 
ming " 
28,639. Fastentne the Covers of Tire, G. Warner, 


B ; 

28,640. Pirz Dies, J. Staley, J. Parker, and J. 8. W. 
Davis, Derby. 

28,641. Swivet, W. Smallwood, Birmingham. 

28. 642. Cast Iron Pipes and meg F. Herbert, 
Dur! 

28 648. Topacco Pipss, J. McLelland and D. Campbell, 


28,644. ‘Creu Gear, H. Hunt and H. L. Murray- 
Shirre , Lee, Ken! 

28,645. CycLe ALarm, J., H., and K. Rotherham, 
London. 

28,646. Drivinc Gear for Cyc.iss, C. E. Baxter, Wol- 
verhampton. 

28,647. SypHon Prers, H. Sutcliffe, Halifax. 

28,648. Cycte Joints, W. Radford and W. Smith, 


Coventry. 
28,649. Cycte Jornts, W. Radford and W. Smith, 

Coventry. 
28,650, ag Jorsts, W. Radford and W. Smith, 

ventry. 
28,651. Hotprne Brusues, A. Fisher and J. Sandilands, 


Ww. 
— Cycte Supports, W. McCall and D. Wight, 
Ww. 

—. Rerorts for Distituisc Suarez, A. Gordon. 

z iw. 

28,654. Fumicatinac Apparatus for Piants, R. Steen- 
berg, Dur! 

28,655. WATER Taps, G. Stecken, Brussels. 

28,6 656. ComBrnaTION Pavina Buiocxs, W. H. North- 

28, 6st. CLEANING Hutts of Suips, G. W. Mallet, 

28,658. - ae Apparatus for Doors, W. F. Rigby, 
Sheffield. 

28,659. Net Spreapers, A. Kay, Glasgow. 

28, i aaa System, 7 J. Inglis, Kildare, 
1 

28,661. AERATED Beveraces, W. Redfern.—(W. Red- 
fern, Egypt. 

* _ prey boty 8. a ee ge +e a. 

p OINT s, J. W. Milligan an - Oldfield, 
Birmingham. 

28,664. DETACHING Rupper WasHeErs, H. Johnston, 
Liverpool. 

28,665. RUBBER Tire, G. H. Ford and E. J. Butler, 
Walsall. 


28,666. Dryine Fazrics, 8. Mycock, Manches' 
28,667. Pumps, J. R. Bird and R. ieaneieen, ‘Qlas- 


gow, 
28,668, Borris Cases, P. 8. Brown, ae ae 
Protectinc Gas Burners, W. J. Makenzie, 


28,669. 
Glasgow. 

28,670. RoTaRy Enernes, A. Mitchell, Glasgow. 

28, ‘671. Box - SOLDERING Apparatus, W. McMillan, 
Glasgow. 

28, — oe for Currie Dritis, W. E. Kimber, 


28,673. Toy, O. H. Hanks, London. 
2s, “pte ApJusTING VEHICLE SHarts, C. L. Roberts, 


28,675. Yauvmn, 3. Prestwich, Manchester. 
28,676. — CistERNs, J. Prestwich, Man- 


ches’ 
28,677. 
ches: 
28 678. Trees, P. zs a London. 
me 679. Enotnz, C. V. Burton, London. 
8,680. CoMBING Macurne, The Flax "Combing Syndi- 
wes Ltd., and T. Burrows, London. 
28,681. Boars, W. H. FitzGerald, London. 
28, i682. —— for VETERINARY Use, J. H. Tuff, 


firovtarmsa Apparatus, J. Prestwich, Man- 


28,683. AUTOMATICALLY REPAIRING PuncTuREs, J. Gaa, 
Liverpool. 

28, oth CrrcutaR Looms, J. and K. Herold, Man- 
chester. 

28,685. Ecevators, J. _ Liverpool. 

28,686. CycLe Sappie, K. Giese, Liverpool. 

23, 687. Bicycizs, D. E. Norton, London. 

28,688. MetaLuic CARBIDE Maxine, W. H. Graham, 
London. 

28,689. SuppLyinc Engrcy, H. Maxim and W. H, 

, London. 
28,690. Urinisation of Morive Powrr, H. Maxim, 


London. 
28,691. Heex Compressinc, A. G. Brookes.—(W. J. 
Young United States.) 
28, Macuines for LeveLtinc ‘Szams, J. Lee, 
loan 





28,731. Jacquarp Mecuanism, J. Reixach and H. 
Scott, London. 
28,782. PROPELLER-CONTROLLING APPARATUS, J, 


m, London. 
28.733. VapouR- BURNING Apparatus, A. Kitson, 


Bur- 


London. 
28,734. CLEANING Fisrovs Mareriats, J. D. Morel, 
ndon. 
28,735. Botrizs, H. H. Lake.—{@. Croppi, Italy.) 
28,736. Rupper Coverinas for Macuinery, H. Traun, 
London. 
28,737. TeLecRapHic Apparatus, 8. G. Brown, 
mdon. 
28,738. WueEet Rim, H. Vesper, London. 
28,739. Penciis, J. M. Maclulich, London. 
28,740. Resturant Trres for Wares, H. 8. Fearon, 
London. 
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Susstirute for Ecos, I. Monnickendam, 

28,742. MITREING Toot, E. J. Smith, London. 

28 743. TraveLLinc Box and Pont, W. 8. Watson, 
H.M.S. Mars. 

28,744. Trres for VeHicies, G. Rhodes, Leytonstone, 


Essex. 

28,745. MerHop of ANNEALING WIRE, E. and A. Smith, 
Halifax. 

28,746. AUTOMATIC GeNERATOR, W. Doherty, Liver- 


Evaporatine Apparatus, J. McNeil and J. 
Cocksamaean Glasgow. 
28,748. CRANK ArracHMENT, J. W. Tunstall and J. 
Partington, Bolton. 
eo Locxine Apparatus, B. Pratt, Wolverhamp- 


98,756. Motor Cycies, J. T. Ellis, Rathgar, Co. 


28,751. ELECTRIC Bets, ©. Turnbull, jun., North 
Shields. 
28 ong Proven, J. T. Pulleyn and A. O. Cox, Wiggin- 


orks. 
28, 758. Tomes, J. Renton, Glasgow. 
28, 754. Woop — A. Stimpson “and 8. 7. Tuckley, 


orthampt 

28,755. aay ‘ont List Gavocr, G. Lloyd, Newport, 
on. 

28,756. Cycte Construction, G. Bell, Newcastle-on- 


e. 
28,757. ATTACHING LaBELs, A. J. Boult.—(H. J. Wood, 
New Zealand.) 
28,758. Hoists, A. J. Disney, Manchester. 
28, 759. Ancuors, J. E. Wolff, oors ae 
28, 760. Cycies, W. Hockley Bi gham. 
28, 761. Cycixs, J. Kettle, Birmingham. 
28, 762. HANDLE-BAR, G. D. eee and J. L. Copping, 
Wealdstone, Middlesex. 
28,768. Dryinc Mareruts, F. W. Olschewsky, Man- 
ster. 


che 
28,764. Paper Fouprnc Macurines, M. Smith, Man- 
chester. 
28,765. E.ectrric Fire AtarM, H. Patchett, Bury. 
28,766. Barus, P. M. Staunton, Dublin. 


28, "ot ag Vexicies, C. A. Embleton, Mid- 
lesbro 
28,788. “BiowaciNo in Sick Rooms, E. 8S. Hicks, 


mn! 

28,789. ;, Payets, J. C. Mewburn.—(la 
Société Metz et Couterier, France.) 

28,790. SMALL-aRMs, H. W. Holland and T. Woodward, 


London. 
28 wa Borris, &c., H. W. Turner and T. Lovejoy, 
ndon. 
28,792 Skivinc Macuings, F. Cutlan, London. 
28,793. Snow-sHogs, F. Mann and G. Schlegelmilch, 


ndon. 
28 noe =a and Tires of Cycie Wuexts, J. R. Bell, 


28, 795, ines Compounp, H. J. a oO. R. H. 
Schm: midt, and A. Mackenzie, London. 

28,796. Cycies, E B. Pyni, London. 

28,797. Cycixs, E. B. Pym. London, 

28,798. GENERATING and Puriryinec AceTyLene, B, 
Richard, London. 

28,799. ELECTRIC Merers, P. Eibig, London. 

28,800. ELectric.Merer, A. — London. 

28,801. Jorntinc TupEs and Rops, W. J. A. Dossetter, 


mdon. 
28 802. Removine Mop from Tires, W. J. A. Dossetter, 
London. 
28 5 poe Pyrumatic Cycte Tires, W. J. A. Dossetter, 
ndon. 
28,804. RivetLess Piremakino Macurne, M. Ferguson, 
ondon. 
28, ~ — ETLESS PrPEMAKING Macuine, M. Ferguson, 


28,808. ‘Ciuanarso Pyevumatic Tires, W. A. Harris, 


28,807. , D. W. Nightingale, pie. 

28 808 Leas of Meraiic Bepsteaps, B. R. Peyton, 
London. 

28,809. Exectric Arc Lamps, OC. Oliver, London. 

28,810. AgRiaL Macuine, E. H. Grey. London. 

28, ~ Crank Pepa. for Cycizs, R. F. Hamilton, 

mdon. 
28,812. Rorary Enorgs, F. A. Boyd, London. 
28,813. PortaBLe CLotues Stanp, O. G. Loftus-Steele, 


don. 
28,814. System of Rivetina, L. Steinmtiller, London. 
my 5 CigaRETTE Macuines, R. Legg, Lon 
Borris Stoppers, The Patent ‘‘ Barb” oe 
“stop Syndicate, Ltd., and W. P. wick, 
on. 


28, tt, Sromimo Bicycoiesin Luooage Vans, E. Aubert, 
ndon. 

28 818. Beitr Houper, 8. Mayer, London. 

28,819. Mitt for Crusninc Quartz, H. W. Treloar, 


ondon. 

28,820. Carp TaBies, E. Edwards.—{A. Zeiske, Ger- 
many. 

28.81. Convertine the Hear of Gas into Morive 
Force, W. P. Thompson.—( P. /rrgensand@. M. Brunn, 
Norway.) 

28,822. Cycuzs, Motor-cars, and Licut Veuicues, J.J. 
McDaniel, London. 

—- Lips of Gutires, J. Price and J. Johnson, 


Dg 
28,824. GasMakINo Apparatus, H. Bryant, Liverpool. 
28,825. Hoopine Casxs, H. Dose, London. 
28,826. INFLATION of PNEUMATIC ‘Tings, M. A. Brookes, 


Birmingham. 
28, — ~ paead Fasrics, A. J. Boult.—(J. Richard, 
rance 
28,828. Writtna Pens, J. Hoggett, London. 
28,829. Wueets, L. L. Izart, London. 
28,830. Cyco_e Sappies, M. x O'Farrell, London. 
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neo Gratinos for PoorocRaPuic Work, W. Freeth, 
atti 


28, = a App.iances, J. Leather, Liver- 


poo. 
28,838. Rotary Enaryegs, C. F. B. Tainton, London. 
28,884. Bott Guns, The ——— Small Arms 
Company, Ltd., and C. Proctor, Birmingham. 
— Rattway Foo Sicnat Apparatus, A. Flory, 


ham. 
28,836. GengRaTION of Eruine Gas, J. B. Melhuish, 
Birmingham. 


ham. 
28,837. Matcupox, E. Dutch, Manchester, 
28,838. Cyctz Hotprrs, W. Boby, London. 
~ Bri Trotieys for OverHeaD Wires, W. Wood, 
ris' 


28,840. Braxe, W. ony Birmingham. 
28, "841. eats Bars, R. Wilson and 8. Goodman, 
Halifax. 
28,842. ArtiriciaL Stong, H. W. Gruner, Glasgow. 
28,848. EpucationaL Appiiancr, C. Durning and J. 
Inglis, Glasgow. 
29,644 Foupina GARDEN Liourt, C. J. Newbury, Fare- 


28,845. STEERING Cycxzs, J. Morgan, Swansea. 
28,846. Guarp for Tramway Enotnegs, H. O. Milnes, 
Bradford 


28,847. Removinc Deposit from Borters, G. Smith, 
Lon 

ao Bicycie Toz Curr, C. W. Summerskill, Bir- 
mi 

28 oe Pires and Cicarutre Hoipers, R. H. Laing, 


28,850. focus, A. Brown, Manchester. 

26,951. M Movuntinc Gotp in Lear Form, J. Slater, Man- 
chester. 

28 * pect Nomse.ess Fire Tones, H. M. Macmillan, 


— ExvecrricaL Macazine Fuse Briocks, W. G. 
Heys.—(W. Ehrhardt, W. B. Thom, and G. A. Connor, 
United States. 
28,854. Eca PAackiNe, W. Watson, Lanark. 
28,855. — Brakes, C. Gray and J. H. Pick, 


itamf. 
28,856. Automatic VaLve, W. Midgley and A. Barker, 
iy. 
28,857. D. Sherlock, Tullamore, 
Treland. 
28 858. AtTracuina Buttons, R. J. Urquhart.—(M. 


Drake, Germany.) 
28, ome Exvecrric Current Apparatus, H. Lyon, 


* PacKING Ecos, 


28, 00. "Foor Coverinos and So.xs THEREFOR, G. Bruck, 
hester. 


2066 861. “Bros, T. Christie, Glasgow. 
28, 862. , AIR-HUMIDIFYING Apparatus, J. J. Mann, 





28,767. BaRREL TitTer, E. Wallis and F. Robi 
Sheffield. 

28,768. Brakes, W. Evans, Manchester. 

28, 769. CYCLE Braxzs, J. E. Leatherbarrow, Man- 
chester. 

28,770. Swimminc Apparatus, W. Rathbone, South 
Molton, Devon. 

28,771. TrrEs, H. B. Doll, Glasgow. 

28, 772. Wooprn and Couronne Boxes, P. 8. Brown, 


Glasgow. 
28,778. Lamps, J. W. Scarth and W. A. Thornton, 
28,774. Stove TRiver Supports, A. J. Noakes, Kew, 


Surrey. 
28,775. Trars, G. Hiller, Berlin. 
28,776. Eaa Opener, J. Nash, Manchester. 
28,777. Jars, H. Howse, London. 
28,778. Gas, J. B. Melhuish, M. Guthrie, and J. H. 
Hughes, Birminghaia. 
28,779. Bicycie Leo, E. Darling, Kilpeacon Rectory, 
Co. Limerick. 
28,780. Houper for CARRYING UmBRELLAS, E. Radford, 
London. 
28,781. Race Game, J. W. West, jun., London. 
28; = —e Burrers for Doors, A. L. Kershaw, 
n 
— Pyevmatic Tire Cycie Brake, F. J. Sweeting, 
mn 
28,784. a CoMMUNICATION APPARATUS, E. P. 
Dix, London. 
28,785. INDIA-RUBBER UMBRELLA Rina, W. A. W. Vicary, 
lymouth. 
28,786. Dravant Desrroyer for Spips, T. J, Frost, 


London. 


28,868. Drivine Cuains, W. Scott, Belfast. 
28,864. Brypixe Cparn, M. ‘Froger, London. 
28 365. - Canntace DRAUGHT PREVENTER, H.M. Bradbury, 


28,866. Davits, J. W. McKinnon, & 
= Markine Tap, J. A. and 
on. 


Lon 

28,868. Irons, J. W. Blakey, Leeds. 

28,869. Prism Licurs and Puates, J. M. Ewen, 
London. 


Ww. 
> W. Rooney, 


28,870. Prism Pirates and Frames, J. M. Ewen, 
London. 

28,871. Prism Pirate for Wixpows, J. M. Ewen, 
London. 

28,872. Licuts, J. M. Ewen, London. 

28,878. PLATE Canopy and Support, J. M. Ewen, 
London. 


28,874. Licuts, J. M. Ewen, London. 

28, 875. LicHTs, J. M. Ewen, London. 

28/876. Lionts, J. M. Ewen, London. 

28,877. Prismatic Wrxpows and Canortes, J. M. Ewen, 
London. 

28,878. Enotes, L. H. Wattles, London, 

28,879. Ting, W. Blake, London. 

25,890. Hotpixa Fait Nets, ‘A. Thornton - - Varley, 


28,881. Nut, W. Warren, go tom 
28,882. VALVE Devices, Barker.—(@. J. Schoeffel, 
United States. 
28,888. MzcHanicaL Movements, H. M. Baker, jun, 
and A. W. Fox, London. 





28,884. Cycte Tire, F. A. Furlonge, Taranaki, New 
Zealand. 


28,885. Furnace for Makino Gass, OC. Kempton, sen., 
London. 


28,886. Stopper, O Lewton, Birmingham. 

28,887. TaimpLe, M. A. Cameron, Glasgow. 

28, 888. Mitkinc Apparatus, A. Shiels, Glasgow. 

29,880, PuotoeraPuic Device, T. F. 8. Pickford, 
mn! 


28,890. Om Carryina for Cycrists, E. G. Collins, 
London. 
— Skates, T. Clifton and 0. G. Ehirling, 


in. 
28,892, Preventinc BicycLE ViBrRaTion, R. Mansell. 
Jones, Wimbledon, Surrey. 
a = Mitts, A. G. Wells, London. 
894. Furnaces, A. G. Wells, London. 
3s 805. InsuLatine Supports for Rattways, A. Ander. 
son, London. 
28, at Pear ie po gag from Orgs, J. Rudolphs 
and J. din, 
28,807. TYPE-WRITING ey E. E. Barney and F, 
¥ Tanner, London. 
28,898. Taniets, C. Leni, London. 
28,899. Luyine Cans, C. A. Allison.—(M. Ams, United 


States 
28,900. Cacrs, S. M. Lang, London. 
28,901. Stare Cieaners, R. C. Wall.—(A. Wall, Queens- 


land.) 
28,902. Ciuns, Feltham and Co., Ltd., and L. W. Payne, 
mdon. 
28,908. Tires, G. Turner and J. M. H. Venour, 


mdon. 
28,904. Exastic Tires, H. H. Lake.—{J. /rgens, 
Norway.) 
28,905. Brackets, R. W. Pittman, London. 
28,906. Sappigs, H. A. Perry, London. 
G. A. Gumphert and T. Marrin, 


28,908. SuBsTANCE-SEPARATING Macurne, H. H. Lake. 
—( Manhattan Concentrator Company, United States ) 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 
585, oes. CONDENSING SvsTEM, W. P. Skifiington, New 


N.Y.—Filed July 28th, 1896. 
method of condensing . eer 





— circuit out of contact “with the atmosphere, 
moving uncondensable gases from said condensing 
Auld and then leading the vapour to be condensed 
into contact with said condensing fluid and then 
cooling said fluid, substantially as set forth. (2) A 
condensing system — rising pe nay gn 
¢, c’, the pipe d, an exhauster connected to the con- 
denser by pipe c%, means for cooling the pao <. and 
means for withdrawing surplus fluid, sv —, - 
set forth. (8) A condensing system com: —o 
injector-condenser ¢, c’, the pipe d, the valve d’, said 











pipe d having a substantially vertical = forming 
depend oa dt the stand pt cay tates 

y ani e stand-pipe by the pipe d?, means 
pn 20 the pipe @ and means for withdra 

ing aye fl 





across 
oH ony = i d and |, substantially as a forth. 
(5) A system comprising the injector- 
condenser c¢, c’, the pipe d,an xhauser connected to 
the condenser by pipe c®, a conduit for a cooling fluid 
envi the pipe d ‘and aumies for causing the 
cooling fluid to move around the pipe d as it is moved 
— relatively thereto, substantially as set 


vipe © piped a ex pe Wee l sarelaping the set — the ae 


685,295. CuLorination Process or Optarnina GoLp 
From Org, J. J. Storer, New York, N.Y., F. 
Martin, Townsend, Mont., and Le. 0. "Raton, "New 
York, N. Y.—Filed "February 6th, 1 

Claim.—The ess as herein pate aN of treating 


suitable mechanism, to exceedingly fine powder, = 
then floa' it in separate, independent particles, on 
a current of air into and through a hot furnace to 


. ee 


YY 
tins 
4 i 


xpose gold parti 
of the sulvent, and in conducting the liquid 
the tating chloride of gold into oitoting 





containing 
fiters oF precipitating tanks and there precipitatin 
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THE CHEMICAL CONSTITUTION OF PORTLAND 
CEM 


Wuen the researches of Le Chatelier on the constitution 
of hydraulic cements were published some years ago in a 
collected form, the vast importance of that work was first 
made known through the columns of Taz ENGINEER. 
Since that time Le Chatelier’s hypotheses have steadily 
gathered adherents, and at the present time they con- 
stitute the single coherent and intelligible theory, based 
on sound experimental evidence, of the nature and 
properties of hydraulic cements which has yet been 
promulgated. 

Now it falls to our lot to give an account of more 
recent work which, while it confirms many of the con- 
ceptions due to Le Chatelier, tends in some instances to 
modify certain of his conclusions in a notable manner. 
This work is due to Messrs. Spencer B. Newberry and 
W. B. Newberry—who have communicated the results of 
their experiments to the New York Section of the Society 
of Chemical Industry—and is so novel and suggestive, 
and shows such sagacity and technical insight, as to 
warrant its attentive study by chemists, engineers and 
manufacturers connected with or engaged in the cement 
industry on this side of the Atlantic. 

In order to understand fully the meaning of the new 
work, it is necessary to remember the main conclusions 
established by Le Chatelier’s researches. He found that 
tricalcium silicate, 3 CaO SiO,, is the constituent to which 
the hardening of Portland cement is essentially due; 
that silicates containing a smaller portion of lime—such 
as 2 CaO SiO, and CaO Si0,—contribute little or nothing 
to the cementitious qualities of the material; that all three 
aluminates of lime (8 CaO Al,0;; 2 CaO Al,O,; CaO Al,0;) 
set quickly with water, and that it is to their presence 
that the early setting, as distinct from hardening, of 
cement may be traced; that ferrites, in which the 
alumina of the compounds mentioned above is replaced 
by ferric oxide, slake at once on the addition of water 
and do not set. A most important deduction from this 
work is that, as the silicate highest in its proportion of 
lime which can be prepared is the tricalcium silicate, 
3 CaO SiO, and as the highest aluminate is 3 CaO Al,0O,, 
the greatest possible quantity of lime which can be com- 
pletely combined with the silica and alumina of a cement 
is three times the quantity of SiO, and Al,O, expressed 
in equivalents. In other words, the maximum limit for 
lime in Portland cement is expressed by the equation 

CaO 
SiO, + Al,0, 
as functioning in manner identical with lime, and thus a 
cement, to be free from uncombined lime or magnesia, 
CaO + MgO 
8i0, + Al,0,; 
quantities are stated in equivalents, not in percentages. 

This canon has proved of much utility in judging 
whether a cement is or is not overlimed, and it may not 
be lightly rejected. But there is nothing sacrosanct 
about a formula, and it must go immediately it is found 
to be in contradiction to physical facts. 

Messrs. Newberry’s experiments were wholly synthetic. 
From pure materials they prepared mixtures of known 
composition, starting with simple unmixed calcium sili- 
cates and aluminates, investigating their properties, and 
passing on to mixtures of greater complexity. In the 
first place they prepared the calcium silicates, 2 CaO SiO, 
and 3 CaO SiO, by direct ignition at a clinkering tem- 
perature. The dicalcium silicate 2 CaO SiO, is that to 
which the “falling” of underlimed clinker is due, and is 
usually considered to be incapable of setting. Neverthe- 
less, it set slowly, being quite hard at seven days, and 
yielding a pat which remained sound when exposed to 
steam at atmospheric pressure. The tricalcium silicate 
behaved similarly, thus confirming Le Chatelier’s view 
that a silicate containing as much as three equivalents of 
lime to one of silica (i.c., 73°68 per cent. of lime and 
26°32 per cent. of silica) may be free from any tendency 
to crack and disintegrate. But Le Chatelier failed to 
prepare this silicate by the direct union of lime and 
silica. He found that a flux of some kind was essential, 
and actually used calcium chloride in this capacity. He 
also ascribed to the alumina and ferric oxide in ordinary 
cement the function of forming a flux to bring about the 
union of lime and silica in the proportion of three 
equivalents to one. The great practical importance of 
the present revision of Le Chatelier’s experiments be- 
comes clear on consideration. It has always been con- 
sidered that it is well-nigh impossible to prepare a satis- 
factory cement unless at least 10 per cent. of alumina 
and ferric oxide be present. Now we see that there is 
no imperative necessity forany. But though not strictly 
and in principle necessary, the presence of alumina and 
ferric oxide is very desirable, in the first place, because 
the fluxing action indicated by Le Chatelier undoubtedly 
exists, and makes it vastly easier to bring about the 
union of the lime and silica, and also because a product 
composed of pure tricalcium silicate, though ultimately 
setting with extreme hardness, would take so long to set 
that it could only be used where weeks or months could 
be allowed to elapse before the concrete prepared from 
it was subjected to any load. Nevertheless there are 

lenty of uses for very slow setting cement, which in the 
ong run becomes strong, as witness the vast quantities 
of high-class hydraulic lime, such as the Chaux du Theil, 
famous in France, employed in work of the heaviest 
description. Thus a raw material, poor in alumina 
and ferric oxide, but containing silica and lime in the 
right prevertiont, the silica free from coarse gritty sand, 
may profitably utilised for the production of sound 
slow-setting cement, provided its burning be conducted at 
a higher temperature than usual. 

On passing Le Chatelier’s limit, 3 CaO SiO,, and pre- 
paring a mixture containing 8}Ca0 SiO,, an unsound 
clinker is a. Therefore here we arrive at a fact, 
now established beyond contest, viz., that setting aside all 


= 3. Further, magnesia may be regarded 


must have the composition <3, where all 





other considerations, a maximum proportion oflime for the 








silica in a cement mixture exists, and is expressed by the 
formula 3 CaO Si0,. 

Similar experiments with synthetic aluminates of lime 
showed that the maximum safe limit for lime in relation 
to alumina is stated by the formula 2Ca0 Al,0;. This 
is in contradiction to Le Chatelier’s conclusions, which 
put the limit higher, namely, 3CaO Al,0;. Of course it 
might be contended that though the proportion of lime 
to alumina should not be higher than 2 CaO Al,0, in the 
unmixed aluminate, yeti in a substance like Portland 
cement containing both silicate and aluminate, the higher 
proportion 3 CaO Al,0; might be permissible. Direct ex- 
periment on this point refutes this view, and shows that 
the formula 2 CaO Al,0; holds good in admixture with 
silicates as well as alone. 

The moot point as to the réle of ferric oxide in cement 
mixtures has also been investigated, and in great measure 
elucidated. Ferric oxide treated per se with lime in the 
proportions 2 CaO Fe,0; yields Baca which when 
— and gauged with water will not set in the cold, 

ut can be induced to set hard without cracking at the 
temperature of boiling water. When a mixture con- 
taining tri-calcium silicate (3 CaO SiO.) and di-calcium 
ferrite (2 CaO Fe,0;), in which the ferric oxide replaces 
alumina in the mixtures previously tried, is hea’ to a 
clinkering temperature, good, sound, but slow-setting 
cement is obtained. Now it is obvious that if the ferric 
oxide did not combine fully and satisfactorily with lime, 
that portion of lime allotted to it would remain as an 
excess and would cause the cement to be unsound, 
precisely as does any quantity of lime greater than that 
indicated by the formula 3 CaO SiO, in the case of the 

ure calcium silicate. But the cementitious effect of the 
Scsldhinn ferrite found is small compared with that of 
the tri-calcium silicate, and thus, though the ferric oxide 
may replace alumina as a fluxing agent and may serve as a 
safety valve for a small excess of lime, yet it is better 
neglected in computing the proportion of lime to oxides 
functioning as acids in the formation of cement. 

Much theoretical ingenuity has been wasted in up- 
holding the activity of alkalies in the production of 
cement. Every practical cement maker knows that the 
bulk of the soda present in the raw materials is volatilised 
in the burning, and every experienced chemist is aware 
that the percentage of alkalies left in the finished cement 
is insignificant. In spite of this, no formal refutation of 
the belief has hitherto been made, and we should be 
grateful to Messrs. Newberry for experimentally dis- 

roving an erroneous doctrine, as they now have. The 
Saaetean of the magnesia commonly present in cement 
mixtures is a much more disputable matter. Le 
Chatelier has assumed that, at least when it is present 
in small percentages, magnesia functions in the same 
way aslime. This view is expressed by his original 
formula . < 8, which implies that pro- 


SiO, + Al,0; 
vided not more than three equivalents of both magnesia 
and lime are present for every equivalent of silica and 
alumina, a sound cement can be obtained. Direct ex- 
periment, however, shows that no silicate or aluminate 
of magnesia which can be prepared by direct synthesis 
is in any sense cementitious, and in fact it is better to 
regard the magnesia in cement as free or potentially free, 
and to guard against any considerable quantity of it, 
lest, hydrating slowly after the main setting of the cement 
has been accomplished, it cause destructive stresses in 
the heart of the work. 

The main practical conclusions which are of the utmost 
moment to all concerned in controlling the manufacture 
of cement, or in judging its quality, may be very briefly 
stated. They are as follows:—Given complete admix- 
ture and thorough burning, a sound cement may be pro- 
duced from a mixture of chalk and clay containing enough 
lime to provide three equivalents for every equivalent of 
silica, and two equivalents for every equivalent of 
alumina. In calculating the proportions thus laid down, 
the percentages of ferric oxide, magnesia, and alkalies 
should be ignored, provided they are approximately 
normal, The alumina in a cement mixture is desirable 
in that it aids the fluxing of the clinker and provides an 
aluminate capable of setting in a reasonable time, but is 
entirely unessential as far as the production of a strong 
cementitious substance is concerned. No piece of work 
on the chemistry of cement comparable with this by 
Messrs. Newberry has appeared within the last ten years, 
and we congratulate the authors on the sound method, 
well-directed industry and clear reasoning which are its 
characteristics. 








HIGH EXPLOSIVES AND MODERN WAR 
VESSELS. 


Tue old battleship Resistance has at last come to the 
end of her somewhat chequered career, and her 4in. iron 
plates have recently been stripped off for service as targets 
on the excellent ground at Whale Island. She has been 
riddled with ng projectiles of every calibre, torn to 

ieces between decks by high explosive shells, and sunk 
y torpedoes on more than one occasion, having been 
subsequently raised for further experimental practice 
= er hull. A vast number of points has been con- 
clusively settled during the course of the experiments which 
have been made with her. The futility of ordinary light 
armour as a preventive to the penetration of the smallest 
armour-piercing S gory y even when protected by a 
backing of several feet of teak or oak timber, has been 
plainly shown. The great destruction which would be 
effected upon the upper decks by the smashing of the super- 
structure and boats thereon in action, has also been ilius. 
trated by experiments with dummies ; whilst the value of 
a thick stratum of coalin bunkers along the ship’s side 
has been thoroughly tested ; and, lastly, the a havoc 
which would be wrought between decks by the bursting of 
shells filled with high explosives, has been exhibited with 

appalling distinctness. 
he first of these important lessons has resulted in the 








substitution of carburised armour plates for ordinary 
steel shields to protect all the heavy and medium gun 
positions in recent war vessels; the second, in the 
covering over of the upper deck battery at the sides with 
plating for some distance, and the stretching across the 
open space thus left between of a stout steel wire netting to 
catch splinters; and the third, in greatly ae the 
number and increasing the size of the coal bunkers along 
the ship’s sides, from the main deck down to the bilge. 
The fourth lesson, however, remains only as a terrible, 
incontrovertible fact, which cannot apparently be got 
over. It is to this fact that we allude to-day. 
We would invite an inspection of the hull and between 
decks of the Resistance, in order to emphasise the 
remarks which we are about to make. No very heavy 
gun has been employed in negotiating the destruction of 
the helpless hulk; but 9°2in. projectiles have passed 
through her from side to side, just as though she was so 
much putty, and even 6in. armour-piercing shot have 
traversed her from stem to stern; the wrought iron 
armour plates being torn off, and the skin of the ship’s 
sides and bulkheads being swept away as though they 
consisted of brown paper. Then the between decks is a 
sight never to be forgotten—framing, splinter screens, 

artitions, and bulkheads have been rent into fragments 
= the bursting of the high-explosive shells, whilst grim 
splashes of a yellow substance that has marked the 
a where shells have burst outside the plating betoken 
the character of the explosive employed. 

It is now an acknowledged axiom that high explosives 
will be employed in shells. Whether naval officers object 
to carry them on board ship or not, they will in future be 
the principal ingredient by which shellsare filled for coast 
and siege purposes; and already the nature of high 
explosive to be used as a ‘“‘ service” bursting charge for 
high angle howitzers in coast and siege batteries has been 
practically determined. 

After exhaustive trials, all inventions in this direction, 
except wet gun-cotton and lyddite, have been discarded. 
A satisfactory high-explosive has been defined as fulfilling 
the following conditions :—-‘‘ It should be safe in manu- 
facture, store, and transport, and stable under service 
conditions. It should be of a convenient form for 
filling shell, and safe to manipulate in the process. 
It must be capable of standing the shock of dis- 
charge in high-velocity guns, and must on striking 
detonate with violence and certainty, and without 
the aid of any dangerous fulminate. The explosive 
should be capable of having its sensitiveness increased or 
diminished as occasion may require, and a shell, when 
filled with it should not detonate when hit by another 
shell.” ‘Of those high explosives experimented with, 
the two coming nearest to the standard are wet gun- 
cotton, which has been adopted by at least one European 
Power, and lyddite, which is used in our service.” Wet 
gun-cotton will not detonate in a shell struck by another 
shell, and in this respect is more satisfactory than 
lyddite; but gun-cotton, to produce its best effect, must 
be compressed into discs to fit the interior of the shell, 
and the shell must therefore be made in two parts and 
screwed together—a source of weakness and possible 
danger. Dry cotton and a fulminate are, moreover, 
required to detonate it. Hence lyddite, to which none of 
these objections apply, will probably be adopted as the 
high ws of our service. 

Such being the case it is interesting to note the charac- 
terand appearance of lyddite. Under the name of picric 
acid it has long been known. Picric acid is a nitro-sub- 
stitution compound obtained by the action of nitric acid 
on a variety of substances; for example, indigo, silk, 
acaroid resin, &c., but on the commercial scale the sub- 
stance now generally acted on by the nitric acid is 
carbolic acid, and the equation of the process is simple, 
V1Z..— 

Carbolic acid. Picric acid, 

C; H, O + 8HNO; = H.C, H,.8NO,.0 + 38H,0O. 
Picric acid may, as written above, be regarded as a 
picrate of hydrogen, which latter element can be dis- 
placed by a metal to form an ordinary picrate—for 
instance, picrate of potassium, K.C;H,.38N0O,.0. Itis 
a crystalline substance of a brilliant yellow colour, and is 
intensely bitter to the taste. It burns with a very smoky 
flame. It is largely used as a dye, or constituent of dyes, 
and has not been usually considered as an explosive. 
Nor, indeed, does it usually behave like an explosive 
under ordinary circumstances, though under special 
conditions easily produced, it is capable of developing 
its now well-known formidable explosive properties. It 
may be burnt away in an unconfined state in considerable 
quantity without explosion, but the mere contact of 
certain metallic salts or oxides with picric acid in the 
presence of heat developes powerful explosives which are 
capable of acting as detonators to an indefinite amount 
of the acid, wet or dry, which is within reach of their 
detonative influence. 

Lyddite has proved to be a fairly stable compound, and 
safe in manufacture, store and transport. High tem- 
peratures abroad, or in ships’ magazines, do not affect its 
condition. When carefully packed into shells it does 
not “set back,” like the nitro-glycerine in dynamite, on 
the shock of discharge, and so interfere with the “ ex- 

loder,” or create a condition of extreme danger, from the 
ikelihood of a premature. Several accidents have occurred 
during the firing of shells charged with lyddite, from this 
last-mentioned cause, viz., the projectile prematurely ex- 
ploding in the bore of the gun. But in the majority of 
cases the causes of the disaster were traced to faults in 
the shell, and were not due to over-sensitiveness of the 
lyddite. Shells to contain it are now made of the best forged 
steel, which minimises the prospect of prematures. 
The action of a powder fuze will not detonate lyddite, 
hence an exploder containing a few ounces of a safe 
and stable explosive is employed. It is inserted in a hole 
drilled centrally in the charge. The actual nature of the 
exploder used by the War Department is kept secret, but 
many metallic oxides and nitrates will detonate when 
brought into contact with picric acid at a high tempera- 


616 


THE ENGINEER 


Dec 24, 1897 








ture, and this fact has probably been taken advantage of 
by the chemical department. 

Clearly, then, the high explosive shell has a very 
marked future before it, for Hes fire or active service ; 
and, as foreign Governments have gone even further 
than we have in the development of this terribly effective 
projectile—for one European navy, at least, has already 
introduced the mélinite shell into its magazines on board 
ship—we must be prepared for attack with high explosive 
shells in the next naval action, not only from shore 
batteries, but from the enemy's vessels. 

This is a serious outlook. Take the cases of the 
Majestic, Powerful, or Diadem types. Probably the 6in. 
Harveyised steel armour plates upon the 6in. gun case- 
mates of these vessels would break up or explode outside 
the majority of high-explosive shells with which they 
might be attacked, and the side and barbette armour 
would certainly be sufficient to effect this desirable end ; 
but the whole of the upper deck battery would be at the 
mercy of & few high-explosive shells which should burst 
within it, either from contact with a 12-pounder mounting 
or any other cause, and the whole of the main deck space 
from stem to stern, except the eight closed-in casemates, 
including the entire series of officers’ cabins, would be 
mere shambles in a quarterof an hour. Ifanyone doubts 
the probability of this, let him go over the Resistance 
and judge for himself. She is an object lesson, the value 
of which cannot be controverted. 

But, it may be asked, is there any remedy for such a 
condition of terrible insecurity as regards the officers and 
crews of our war vessels in the future should the high- 
explosive shell do all that is expected of it? We believe 
that there is a partial remedy, but we fear not one that 
will commend itself in the eyes of ournaval constructors. 
Looking at the Powerful or Diadem, the enormous free- 
board given to these types cannot but excite observation. 
Is it excessive or not? Thatis the question. We can- 
not help thinking that, in running away from the evils 
of low freeboard, we have now run into the opposite ex- 
treme, if only the casemates can be adequately pro- 
tected with armour against high-explosive shells, whilst 
vessels of so high a degree of freeboard are being built. 
We would cut them down in future and utilise the saving 
in weight of material thus released to provide a more 
extensive system of armour protection over the re- 
duced surface of the ship’s sides. As the Powerful 
and Diadem types are at present they are merely huge 
targets, which will be the sport and pastime of an 
energetic enemy, who may possess guns firing high- 
explosive shells; their only chance in action would be to 
at once crush their enemy with their own high explosives, 
or run away and trust to the diminishing perspective of 
their form as they disappear over the horizon for the 
chance of not being hit. As regards our battleships, it is 
difficult to suggest anything; but surely a miliew could 
be designed between the Nile and Trafalgar which possess 
almost perfect immunity from the chance of destruction 
between decks by high-explosive shells, and the Majestic, 
which has none whatever above the main deck. Here is 
food for reflection. 








HARBOURS AND WATERWAYS. 


Liverpool.—The bold step which has been taken by the 
Mersey Docks and Harbour Board to obtain power to entirely 
reorganise their docks, and not only bring them up to 
modern requirements, but also to anticipate the growth of 
future steamships, seems to have met with general approval. 
The estimated cost of the works proposed amounts to nearly 
84 millions, and they will take several years to carry out. 
The proposed scheme has been termed an attempt to 
‘*‘Southamptonise” Liverpool, and there can be no doubt 
that the vigorous steps that Southampton has made to secure 
@ portion of the American trade has had a very beneficial 
effect in stirring the dock authorities into increased activity. 
For the passenger trade Southampton must always have an 
advantage over Liverpool, owing to the long period that high 
water lasts at that port, and the great depth of 30ft. at low 
water, allowing vessels to be almost independent of the tides. 
The varying depth of water in the Mersey, and great rise 
and fall of the tides, confines the entrance and exit from the 
docks to a com: tively short period, and the strong current 
that runs in the channel, as compared to the almost still 
water at Southampton, renders the operation of berthing 
more tedious and difficult. Liverpool, however, has imme- 
diately behind it the great manufacturing towns of Lancashire 
and Yorkshire, and in providing for the leviathan steamships 
of the future, will place herself so far ahead of all other ports 
= the West Coast as practically to secure a monopoly of 

ese. 

In addition to the necessity of making provision for the 
increased and increasing size of vessels, the continuous growth 
of trade at Liverpool alone warrants a large expenditure in 
improvements, especially in providing for the cotton trade. 
At times vessels have frequently had to wait four or five days 
before they could secure a berth. Further provision is also 
required for the delivery of grain, the import of which 
amounts to 35,000 tons a week. The Waterloo Dock, with 
its enormous grain warehouses, although of comparatively 
modern date, will not for many days in the year admit a 
steamer of 22ft. draught; and yet grain is now brought across 
the Atlantic in vessels carrying 10,000 and up to 20,000 tons, 
and drawing over 28ft. of water. The rapid increase in the 
size of vessels may be realised when attention is drawn to 
the fact that the Cunarders of twenty-five years ago were only 
380ft. in length, and the original Oceanic was 420ft., whereas 
the one now building is over 600ft., and the cargo vessel 
Cymric has a length of 600ft. 

The increasing revenue of the Mersey Docks and Harbour 
Board appears also to warrant the Board in the bold course 
they have decided to pursue. In spite of the competition of 
Manchester and Southampton, trade continues to increase. 
The last annual statement of accounts shows that the ton- 
nage for last year was the best on record, amounting to 
11,478,421 tons, a gain of 427,000 tons on the previous year. 
Since 1880 very large remissions in dues have been made 
from time to time. In that year the reduction on dues was 
equal to 11$ per cent. of the whole income, The tonnage 
entering the port then was 7,524,533, and the income 
£982,373. In the following year, owing to the remissions, 
the income dropped to £966,281. After a time, the income 





having recovered, further remissions were made, and it again 
fell, although trade increased. Further reductions were 
made in 1895, and last year the dues on cotton were dropped 
1s. a ton, representing a remission of £36,900. It has been 
estimated that if the amounts of the various remissions 
made since 1881 had been set aside without interest until 
the present time, they would have involved a sum of over 
two millions. The growth of trade meanwhile is indicated 
by an increase during the period dealt with of nearly four 
million tons. 

The works now contemplated will render of more service 
those which are being carried out under the powers obtained 
in 1891, which, while providing adequate entrance and deep 
sills, through which vessels of 980ft. in length could be taken 
into the basins, provided no berths to place them in, or for 
repairing them. When the present works are completed, the 
Sandon system will have a set of —— locks pointing u 
stream, and leading into the Sandon half-tide basin, whic. 
will be used as a large lock to the docks branching out of it. 
The largest of the triple locks, although 100ft. wide, and with 
the sill 204ft. below old dock sill, giving a depth of 29hft. at 
H.W.N.T., at 364ft. at S.T., will not be available for locking 
large vessels, the length of the largest lock being only 130ft. 
The present Sandon and Wellington docks are to be converted 
into one dock, with its bottom deepened to 224ft. below 
datum, with a lock to correspond. An entrance from the 
half-tide basin is also being made to the Huskisson Dock, 
with a sill 14ft. below datum. The works, however, will 
occupy a long time yet before they are completed, the exca- 
vation for the triple lock not yet being finished, and the 
deepening of the bottom of the new dock not being yet com- 
menced. A new graving dock, 920ft. in length, leading out of 
the Canada Dock is also in course of construction. 

By the proposed new scheme the Sandon Dock basin is to 
be so altered that a vessel 980ft. long, which it is estimated 
would carry 45,000 tons, will be able to enter straight into 
the dock from the sea; and a new branch is to be added to 
the Sandon basin adequate to the accommodation of vessels 
850ft. long. The Huskisson Dock also is to be altered to take 
vessels of large dimensions. A graving dock 1000ft. long, 
and in which a vessel S00ft. in length could be berthed, is to 
be built. At the south end the Queen’s Dock and the Wap- 
ping Dock are to be deepened and branch docks added. Two 
graving docks, each 630ft. long, are to be constructed on the 
site of the Queen’s half-tide dock and the present Brunswick 
graving dock. A new double entrance is to be made from the 
river to the Brunswick Dock, and this dock is to be deepened. 
The Union Dock is also to be widened and deepened. All the 
improved docks are to be provided with double-storey sheds. 

Hull.—The North-Eastern Railway Company has deposited 
plans and given the necessary notices for the extension of its 
accommodation at the Hull docks. It will be remem- 
bered that a Bill for a similar purpose was promoted last 
year, which, after a long and protracted fight, was thrown out 
on the ground that no adequate provision was made in the 
Bill for maintaining the depth of the navigable channel in 
case the same should be injured by the proposed works; and 
also that no adequate shelter was provided for the river 
traffic, which would be dispossessed of the existing basin 
where the barges and up-river boats lie while waiting for the 
tide to go into the docks and when they lock out. Although 
until the Bill is deposited the exact conditions of the present 
scheme will not be known by the public, it is shown by the 
_ that the scheme of last year is generally adhered to, 

ut that some provision has been made for the river craft ; 
also that further accommodation is to be made for the timber 
trade by an extension of the Victoria Docks; and the 
demands of the Corporation with regard to the Victoria Pier 
and Ferry Boat Dock have been met. Under the present 
scheme the river wall is to extend out into the river 375ft., 
or 25ft. more than by the former plan. The estimate for this 
year’s scheme is said to be £2,000,000, or more than double 
that of last year. One of the strongest opponents of last 
year’s scheme was the Hull and Barnsley Railway Company, 
which was advised that the construction of the proposed river 
wall and its projection into the river would be the means of 
eo deep water across to the north side of the long 
sand bed which lies between its Alexandra Dock and the 
Lincolnshire Coast, and so take the deep water away from 
the entrance to the docks; and it contended that the 
North-Eastern Company should be made liable for all conse- 

uences of its works and the prevention of the diversion of 

e deep-water channel by being bound to carry out any 
dredging necessary for this purpose. In this it was 
backed up by the Humber Conservancy Commissioners, and 
the success of the Bill will, no doubt, depend in a great 
measure as to how far the North-Eastern Company is now 
prepared to go in meeting these objections. 

The Ribble.—The Preston Corporation are engaged under 
the powers obtained by their Act of 1896 in extending the 
training walls of the river and deepening the channel by 
dredging. The material to be removed is entirely sand, and 
a powerful sand pump dredger was obtained some time since 
specially for the purpose. The engineer of the Corporation 
advised that it would be for the general advantage, and save 
considerable cost, if the material dredged could be deposited 
below high-water mark on the foreshore at n Marsh, 
north of the river Douglas, the depth of which between the 
river and the shore is about 1} miles; and also that 584 
acres of marsh should be enclosed. As, however, no works 
of this description can be carried out without the consent of 
the Board of Trade, the former Commission, consisting of 
Sir John Wolfe Barry, Sir George Nares, and Sir Charles 
Hartley, was directed to hold an inquiry at Preston, The 
Commission has since reported that as the result of their 
inquiry they found that the extension of the north training 
wall, which had been extended since their previous inquiry 
in 1889, was completed in 1893, and that the results tee ed 
distinctly satisfactory; that owing to want of funds no 
dredging, except near the entrance to the dock, had been 
done in the river until the new dredger commenced in May 
last; and that since the Act of 1896 was obtained, about one 
mile of the new training wall below Lytham had been com- 
pleted. They express the opinion that with the present 
system of dredging, greater depth of water will be main- 
tained in the channel. The report of the Commission states 
that the carrying out of the proposed scheme would result 
in the abstraction of tidal water, which now covers an area 
of 800 acres at high spring tides; that the abstraction of this 
water would be injurious to the outfall, and might lead to 
increased dredging to maintain the channel; and that the 
increase in the future annual cost of maintaining the navi- 
gable waterway might far outweigh any possiple present gain. 
Apart from this they express the opinion that any reclama- 
tion from the estuary of the Ribble is distinctly wrong, and 
that if permission were granted for this enclosure, it would 
form a dangerous precedent for other marsh land which has 


accreted, and is nowripe for enclosure, They therefore advised 
the Board of Trade not to give their consent to the applica. 
tion of the Corporation. 

Weymouth.—The Great Western Railway Company has 
given the usual parliamentary notices of its intention to 
construct a new dock and other works at this port. The 
present accommodation is found inadequate for the continu- 
ally increasing traffic with the Channel Islands, and the 
quays belonging to the Corporation of the town are not 
adapted to the requirements of the boats of the company, 
The works contemplated include the construction of a new 
harbour 70 acres in extent on the Portland side of the Nothe, 
which now divides Weymouth Harbour from Portland Roads, 
For this purpose a breakwater is to be thrown out from the 
North Fort, and another from the Admiralty Breakwater. 
The new harbour is to be of sufficient depth to admit vessels 
of all sizes at any hour of the tide. Railway connections 
will be made with the new harbour, so that trains may be 
run direct to the side of the steamers. This will obviate 
delay in conveying passengers and goocs from the town 
station to the steamer, which is caused by the restricted 
speed along the side of the town harbour and the backwater. 








THE INSTITUTION OF CIVIL ENGINEERS, 


GREAT LAND SLIDES IN BRITISH COLUMBIA, 


Ar the ordinary meeting on Tuesday, December 14th, Sir John 
Wolfe Barry, K.C B,, F.RS., the president, in the chair, the 

aper read was entitled “ The Great Land Slides on the Canadian 
Pacific Railway in British Columbia,” by Mr, Robert B, Stanton, 
M.A., M. Inst. C.E. 

Since the opening of the Canadian Pacific Railway in 1885, great 
trouble and expense had been caused by large land tlides ona 
section of the line which followed generally the contour of the east 
and south-east bank of the Thompson River, at an elevation of 
about 65ft. above low-water level, about 197 miles east from Van- 
couver. Within a distance of six miles there had occurred seven 
great slides, six of which crossed the railway line, and several 
smaller slips ; and at a point twenty miles further down the river, 
opposite pli Bridge, another large slide had taken place, 
The l t slides occurred where the river traversed a gorge, above 
which the surface of the land rose in benches and terraces extend- 
ing to a general altitude of about 1000ft. above the river. These 
terraces were under cultivation, for which artificial irrigation had 
to be resorted to, the water being carried on to the land from the 
mountain streams and lakes by ditches. The two greatest slides 
had occurred before the railway had been built, and were situated 
one north and the other south of two hard sandstone soy in the 
narrowest part of the gorge, penetrated respectively by the Black 
Caiion Tunnel and an open cut. The south slide hadi an extreme 
length of 1880ft. along the railway, and an extreme width back 
from the river of 1575ft. It was of somewhat irregular form, with 
a semi-circular outline at the back, and covered an area of 66 acres, 
On the land above the slide, irrigation had continued since the 
railway had been working, and had kept up a continual movement 
towards the river. This movement was more marked for 500ft. or 
600ft. in the centre of the slide, where the water reemed now to 
be concentrated. At times the road-bed had sunk 4ft. and had 
moved out twice that distance in a night, so that constant rebuild- 
ing of the line had been necessary for the last ten years. The 
movement was continuous, though it was greatest ia the months of 
July, August, and September. An extra force of section men, 
watchmen, construction trains, &c., was continually ne on 
this section. At the south slide alone over £10,000 had n 
spent on such work ; and the section of five miles or six miles of 
aie had cost the Canadian Pacific Railway ( »mpany directly and 
indirectly £100,000 in maintaining a safe road-bed. The north 
slide had a maximum width of nearly half a mile, and a length 
back from the river approaching three-quarters of a mile, with the 
same semi-circular back line, and was of irregular form, and 
155 acres in extent. Irrigation had been carried on above it for 
some years, and some time before the final catastrophe occurred, 
a reservoir two miles distant in the hills had broken through its 
dam, and most of the water thus liberated spread over the upper 
benches of this land, already well soaked. The whole tract sank 
vertically in one movement toa depth at the back edge of over 
400ft. e lower portion, about 2000ft. wide, was forced entirely 
across the river, a distance of 800ft. or 1000ft., and filled the whole 
inner gorge of the valley, forming a dam 160ft. high, with a lake 
twelve miles in length above it. The height of the first bench 
next the river, in both cases, was originally about 80ft. above low- 
water level. The land then rose in successive levels to a height, 
on the south slide, of 400ft. to the bench at the top, or back edge, 
where the cave-down broke off from the solid ground, and in the 
case of the north slide it extended to the third higher bench to 
a height of 500ft. above the river. It was estimated that at the 
back edge of the south slide the break fell almost vertically for a 
distance of over 300ft. The ground consisted of light sandy loam 
to depths of between lft. and 8ft., then 3ft. to 10ft. of clean 
coarse river sand, next loose and nearly clean stratified gravel 
and boulders, and below this partially-cemented gravel with 
larger boulders. The material holding the gravel and stones 
together was a porous sandy clay silt, through which water passed 
freely, but which, in a state, would stand in vertical walls to 
a considerable height. It extended to a ter depth in the 
higher terraces, in places, perhaps, to ft. The silt lay in 
masses between 200ft. and 1 in thickness, and was generally 
fine and of uniform texture, and usually well bedded in horizontal 
layers of from jin, to 3in, or 4in, thick. In its natural state it was 
hard and dry, like a soft sandstone, and, when held between the 
fingers and struck with a light hammer, ravcg like stone. A large 
piece of this silt, however, placed in a basin of water, after a few 
minutes dissolved and mingled with the water, forming a semi- 
fluid mass, The same soft mixture had been observed oozing 
out at many points along the foot of the slide, forced out by 
pressure from above. By the continued application of large quan- 
tities of irrigation water upon the cultivated fields above, and 
upon the upper portions of the slides, almost the entire surplus not 
taken up by the plants or evaporation sank down freely through 
the loose soil, sand, and gravel, and, through the boulder clay, 
reaching the underlying silt, After some years this water satu- 
rated the argillaceous silt and converted it into the form of river 
mud, Long before the whole mass reached a state of perfect 
saturation, the silt would lose its power of sustaining weight; and, 
finally, when so large a body of the silt had become saturated to 
the extent that it could not sustain even its own weight, —_ 
in its confined position, and the limit of resistance, possibly in the 
form of an arch, of the boulder clay having been reached, the great 
mass of earth and boulders above—in the case of the south slide 
estimated to weigh about 32,000,000 tons, and of the north slide 
approaching 100,000,000 tons—dropped almost vertically, white 
the immense tracts of broken and mixed material, seeking an 
outlet, forced their lower sides out on the line of least resistance 
and found their way into the river. 

In farther discussing the causes of the slides the author shows 
that neither natural precipitation upon the land, nor natural surface 
drainage from the watershed above it, nor even natural drainage 
by subterranean streams, could have been sufficient to produce 
such results. Neither could they be attributed to the effect of 
surface streams running by the land; and the only remaining 
explanation was that the artificial irrigation had ected in the man- 
ner described, There was no way, therefore, ot preventing the 
continual disastrous effects upon the railway, except by cutting off 
the irrigation water. This had been and could be made effectual ; 
the water so easily absorbed as po aes out, and the mass 
after a time again firm and so) 
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“ NOTES ON LIGHT RAILWAY BRIDGES. 
as Tur bridge, Geriistpheiler Viaduct, about to be described 


was designed and carried out by the Government engineers 
he of the Saxon States Railways on the Saupersdorf Wilzschhaus r 
Line. It is a viaduct, with trestle piersor lattice work columns, 






a built on a curve of 125 m. radius (410ft, 1}in.) and with a 
ot gradient of 1: 40. . 
y On account of the line runving in a curve and the great 
" depth of the valley which had to be bridged over, three 
e, oponings of 20 m. each (A5ft. 7jin) with two intermediate 
8, 
le 
4 2 
Is 
8 a 8 ETE 
; [eaten | 
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SF 
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fore, the maximum moment, M max. = 2485 x 0°65 m. 
=1615°25 kilos. Selecting the sleeper’s dimensions of 22 cm. 
x 26cm, (8gin. x 10,,in.), the moment of resistance will 


be W = 2673 cm., and, therefore, the strain Q = —— 
= 61 kilos. pro 1 square cm. 


tons on the axle as a rolling load, the greatest bending mo- 
159°0 
YZ 





ment will be M; = = 79°5 m.t. On account of the 


on 


Co.2 m on ne meee sen = =~ -2------- 











633,937 








Rolling load.—With a tender and locomotive, having 7:23 | 





| Dead load.—This is composed of the following items, and 
reckoned per metre of permanent way :— 


Rai!s and accessories 


Sleepers =. 


Decking = 37 .0°07 x 0°07 x 750 
| Iron hand railing of one side 
| Constructional ironwork 26 x 20 + 150 


ES 


13,2°3 + 3°6 
. 2 


x 0°22 x 0°26 x 750 

















Kilos. 
= & 
= 183 
136 
=) 39 
= 670 


Total = 1052 
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Fig I. 
Elevation 
46r299.. 
te Fig. ie 
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19€50 
iron piers of 10 m. average width (32ft. }}in.) were line being on a curve, the greatest moment acts on the right- or the dead load per metre of girder ; p; = 526 kilos. 


adopted. The openings are bridged over with lattice girders, 
while the pier heads are provided with plate girders. Both 
one the permanent way, laid on ordinary timber sleepers, 
on the top boom. On account of the sharp curve of the line, 
which made it necessary to place the girders at different dis- 
tances apart, the bed-plates could not be laid centrally, and 
the girders are, therefore, placed on cross girders or strong 
brackets, and levelled up to the proper rail level. 

In the formule used in the calculations, the abbreviations 
adopted are as follows :— 
= pitch of arch or curve in metres (m.) or centimetres 

(cm.). 

= distance from centre to centre of girder. 
elevation of outer rail. 
height of centre of gravity of engines above rail level. 
bending moment. 
breaking weight. 
weight, in tons = t., or kilogrammes = kilos. 
moment of resistance. 
modulus of elasticity. 
moment of inertia. 
bearing pressure. 


a 
uuu n 


Hout 


= speed. 

= centrifugal force. 

= deflection. 

= metres tons. 

“i X, . . Xm ) Forces acting in the separate bars of 
iY, Y,, ) the lattice work. 

Ve y ; an \ ite levers. 

A : Lattice girder, principal dimensions.—The theoretical 
span, from centre to centre of bearing, is assumed = 20 m. 
(65ft. 7gin.) The distance from centre to centre of girder = 
1°60 m. (5ft. 8in.) The distance of the adopted centres of 
gravity in the beam and made equal to one bay = 1°60 m., 
o and the points of intersection of the double system of 
4 diagonals = 0-80 m. (2ft. Thin.) The height of girder at 
4 centre = 1:72 m. (5ft. 7j4in.) The height of girder at ends 
4 = 1:70 m. (5ft. 6} in.) 

Sleepers.—Their dimensions were determined by the follow- 
ing calculations, as will be seen from the adjoining sketch :— 
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The reaction R, = oO 2485 kilos, There- 








hand girder. Therefore, 
‘i gO . ; re ak aes 
M! = 2My (g + 44) = 159-0(3 + 4.7%) = 95-035 mt, 


while the maximum bending moment of the left-hand girder 








There- 


fore the bending moment M,, = § x 526 x 20? = 26,300 m. 


kilos. 


Calculation of main girder: (a) Beam.—Is follows from the 
above that the moment of resistance of the beam will be :— 
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2,630,C00 _ 9,C03,C00 
1530 ~~ 850 





— = 18017 om., 


therefore, the maximum bending moment for each beam at 


becomes M! = 2 M, (4 = 4 : a a) = 
0-5 , 0°039.1°2 ; 
159-0 (0-5-4. > + TO) = 69°006 m-t. | centre :— 


The calculation is based on the moment to which the right | 
hand girder is exposed by rapid trains; the left-hand girder | 
is made lighter, as the top flange plate is kept much shorter ; | 
a greater reduction of strength is not admissible, as the | 
selected section corresponds to the strain produced by the | 
rolling load when at rest. \ 


Op, 


Ox 


1 


26,300 
6 


= 16,488 kilos., from dead load; end 


= — = 60,023 kilos., from rolling load. 


Total = 76,461 kilcs. 
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The section required will therefore be of :— 


16,438 » 60,023 


. F = a - Reese 
° 1530 


350 81°3 sq. cm., 
and consists of one web-plate, 360 x 
12 mm. (l4hin. x ,';in.); four angle 
irons, 90 x 90 x 10 mm. (Shin. x 
34hin. x gin.); one flange-plate, 200 x 
10 mm. (7jin. x jin.). 

As the most unfavourable moment 
of inertia is F, = 92°5, therefore, with 
a net section of 83°1 sq. cm. 
(12°88 sq. in.) the strain or the break- 





ing weight will become :— 
76,461 83-1 . 
ad 2 = See ea). — ser 
“—_— gap °°) 


= 975 kilos. pro 1 sq. cm. = (13,864°5 Ib. pro sq. in.) 
Corresponding to the reduction of the bending moments 
at the ends, the sections there are also reduced by leaving 
the flange-plates out. The end section of 64:9 sq. om. 
(10°06 sq. in. net) with a 
moment of inertia of F, 
= 609, is submitted to less 
breaking strain than the 
former, of which the mo- 
ment of resistance W, = 
77. Through the direct- 
acting loads the moments are:—-M, = 4.526 x 0°'S = 
42-08 m. kilos., from dead load; M, = 2°© . 0-8 x 0-8 = 
576°0 m. kilos., from live load. The moment of resistance 
becomes, therefore :— 
w = £208 , 57,600 _ 
1530 800 — 
Calculation of main girder : (b) Lattice work.—The vertical 
sirains are calculated as follows—see A, Dead load 
Q», = 4p l = 4526.20 = 5260 kilos., dead load from weight 
of one girder. 
Q': = 36-9 tons from the rolling load of one rail bearer. 
The strain on the right-hand girder, produced by great 
speeds, will be therefore :— 
Q! = 36°9 (3 +}. vs) 20°369 tons, while the strains 
in the left-hand girder, with the load at rest, will be :— 


” 0°5 0°039 .1°2 
Q” = 369 (4 ~ 2, O'S , 0°089.1°2) _ 17.988 tons, 
(3 6 0-76.16 17°933 to 





71°0 cm. 


6” 
The strains in the lattice bars have been obtained graphi- 
cally, and the sections calculated as follows :— 














Strains in a ba: sie Sg : : -« 2 
from “ a gis 3 3.8 | 2 § 
sass wees gst £ 
oe = =a & Sar o 
BayNo. | 2 8 | wad [BEES os r pe a | 22°52 
“eh | 206 |SS8l\2a8 g288 | BESS 
B72) Sse |ESlis, 2) APS | BS F 
AE) RE Fase FF, og 
11—12=0—1 +7,100 +28,000 | 37°6 | 19°0 979 }12110x110x10 
Ib. b. —|sq. in./sq. in. tb. pro sq. in} inch, 
* | 15,620 | 61,600 | 5°82 | 2°95 | 18,924°32 | (4,5,x475x8) 
10—11=1—2/+5.900 +24,100 | 82°3 | 17°10 9 12110x110x10 
| Ib. lb. |sq. in./sq. in.|Ib. proeq in| inch. 
* | 12,980 | 53,020 | 5°0 | 2°65 | 18,426°51 | (3,4x3;% x8) 
9 -10=2—3'+4,700 +20,400 | 27°1 | 15°0 909 1. 2.20 90X10 | 
Ib. Ib. ¢q.- in.|sq. in. |b. pro sq. in inch. 
* | 10,340 | 44,880 | 4°2 | 2-82 | 12,925-98 (834x848) 
8— B=3-—4 +5,600 _+-16,900 | 22°3 | 13-0 875 | 1280x80x10 
Ib. Ib. (sq. in./sq. in.|Ib. pro sq. in} inch. 
* | 18,920 | 37,180 | 3°46 | 2°01 | 12,442°50 | 32x3ix 
7— 8=4-5 +2,400 |+13,700 | 17°7 | 10°7 842 1275x75x9 
Ib. | Ib. _ |sq. in./sq. in. Ib. prosq. in inch. 
* | 5,280 | 30,140 | 2°74 | 1°66 | 11,973°24 | 213x2}gx, 
6— 7=5—6 |+1,300 |+10,900 | 18°7 | 9°8 709 | 1270x70x9 
Ib. | Ib. _ (|sq. in.|sq. in. Ib. pro sq. in inch. 
* | 2,860 | 28,980 | 2-12 | 1°52 10,082 23x23 x ye 





Corresponding English measure. ; 


lenee IG -ae--6 --vi Horizontal wind bracings.—As the 
wind pressure and the centrifugal 


force taken together give smaller 


























© values than half of the vertical 
j strain, the latter has been assumed 
ee A - 
acting as horizontal force, and gives 
the following results for diagonals 
crossing each other :— 
a : i - . 
a > si as 66 | 3 
1's s a = =“ & 3. & 2 
Zed) sugie 3 a§ | wees | seas 
3. |S ma 4 5. 8 38 B58 BPS 
Bay No. | 28h sah |*S3S\/ 55 | az | @eg 
| Zo} £oo \la”~ a es ofa | 222 
[son | SRS 8s 8 7 a 2 I} 
j}e"e | MS is Sig’ tS | “<3 
| q e 3 g|43' | BE .) = 
“11-12=0-1 | 9,900 | 7,000 | 10°0/10°9| 968 | 1275x75x9 
| Ib. lb. |sq. in.'sq.in.|Ib. prosq in| inches 
* | 21,780 | 15,400 | 1°55 | 1°70 | 18,698°86 | 2}§x2t8x ys 
10—11=1—2 | 8,500 | 6,000 | 8°7 }10°0| 900 1270x70x9 
| Ib. ib. sq. in.'sq. ih. |Ib. pro sq. in inches 
* | 18,700 | 13,200 | 1°85 | 1°55 | 12,798 | 23x23xy% 
9—10=2—3 ~~ &e. &c. | same | — same 
Dd. | | 
” | ” 4 


* | 15,840 








* Corresponding English measure. 


Pressure on bearings.—The fixed bed-plate rests on a deep 
abutment, while the rollers are placed on the iron pier—see 
Figs. 6,7. The pressures coming on the latter are as calcu- 
lated before. From the dead load = 5260 kilos. (11,572 1b ); from 
the rolling load = 20,369 kilos. (44,812 1b.); total = 25,629 kilos. 
(56,384 Ib.) The cast iron bed-plate for both bearings is 
made 50 mm. thick by 38 x 50 cm, (1/$in. thick by 14}%in. 
x 19}4in.), offering a bearing surface of 1900 sq. cm. 
(294-5 eq. in.) The pressure on the bearing stone will, there- 


fore, be equal to 2 kilos. = 13°5 kilos. pro 1 sq. cm. 


(192 Ib. pro. eq. in.) 
Deflection —According to the = formule :— 
5 {l 





ss Pe 
and the bending moments, calculated, the deflection at the 
centre of the right-hand girder will be :— 
.  ___5*9603600 . 2000 . 


' = O97 sas 9000000 -Tisiery = 2°79 cm. (0-7in), or 
ris of the theoretical bearing distance or span; while for 
the left hand girder it will be :— 
56900600 . 2000 . 2000 

~ 0°90. 48 . 2000000 1151617 
rvzs of the theoretical bearing distance or span. 





= 1°40 cm. (0°55in.), or 


&t 





B: Plate girder as pier head, principal dimensions.— 
The theoretical distance of the bearings = 10:0m. (32ft.9} jin.) 
From centre to centre of girder = 1:22 m. (4ft. Om.), 


5° — 0-195 m. (4fin.) 


2-100 
The height of the girder at centre = 0°68 m. (2f6. 23in.) 
The height of the girder at ends = 0°66 m. (2ft.1}fin.) 


Thickness of sleepers.—The reaction of the bearing pressure 





whereby f = 
































Sa eee 
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: ie O147 + 
at the pier is:—R, = 3615 R, 
oe 0947 — 3242 kilos; bow foo 4.08 hos? 
therefore the maximum bend- 
ing moment Minar = 3242 x }\poes 
0°273 m, = 885:07 cm. kilos. 
The section of the sleepers {___ oloe7 
haz been selected at 20cm. x | om 
20 cm. (7jin. x 7§in.), of 3615 ao a 
which the moment of resist- 3615 
ance W = 1334, and the 

P 88507 : 
= = 67 kilos. .cm, 
strain Q 1334 7 per sq. cm. 
os 













«250%. 409-4 
———_| 








kilos, Ib, 
Dacking, 37 . 0°07 . 0°07 . 750 = 186 299-9 
Tron railing, one side only =. 10 41:8 
Ironwork, 26°10 + 150 = 410 902:0 
Total weight pro 1 m. of permanent way = 737 
Or the dead load p, pro 1 m. of girder = 369 


And, therefore, the resulting bending moment M r= 4 . 369, 
10? = 4612°5 m. kilos. 


Calculation of main girders.—The required moment of 


461,250 2,274,800 _ 

1650 BBD 2978cm. The selected 
corresponding cross-section is composed of one web-plate of 
660 x 10 mm. (23gin. x jin.) ; four angle irons, 80 x 80 x 
10 mm. (8gin. x 3hin. x Jin.); two flange-plates, 170 x 
10 mm. (6}}in. x fin.) Jeducting the vertical rivets of 
| 20 mm. dia , the moment of resistance of this section W, = 
2981 cm. According to the reduction of the bending 
_ moments, the sections are correspondingly reduced towards 
| the ends of the bridge, leaving the flange-plates out; in 
| taking, however, account of the different values of the 
| moments of the rolling load, so that the moment of resist- 
| ance of the section, without the flange-plates, is W, = 
| 2147 om. 
|  Hortzontal or wind bracing.—The wind pressure and the 
| centrifugal force taken i ged are also -here, less than half 
| of the vertical force, which latter has therefore to be taken 








| resistance W = 
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Rolling load.—According to Government instruction, the 
moment of one rail bearer is adopted at M, = 42°6 m.t.; 
therefore the bending moment of the outside right-hand 
girder is:— ai 


M = 49°6(44+3. 755 


and that of the inside left-hand girder, with the rolling load 
0°125 , 0:039 .1°2 

M” = 42°6(4-}. ——__—__. } x 21° t. 

at rest, (9-5 OO 4 OO Sp) 721 982m.t 

On account of the smali difference in the two moments, the 


calculation is based on the greater moment, and both girders 
are made of equal strength at centre, 


Dead load.—This is composed as follows :— 


) = 22°748 m.t., 





Rails and small ironwork, per metre of per- kilos. Ib. 
manent way = 44 96°8 
Sleepers, == 0°2. 750 = 128 281°6 






Wb 
Resting on abulment 
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into account. With diagonals crossing each other, angle irons 
of 70 x 70 x 9mm. (23in. x 27in. x #;in.) have been found 
sufficiently large by practical experience; calculations were 
therefore unnecessary. 


Pressure on bearings.—This forca is composed of the 
pressure from the dead load = }. 369.10 = 1845 kilos. 
(4059 lb.), and according to Government instruction from the 


rolling load = = = 10,650 kilos. (23,430 Ib.); therefore 


the total bearing pressure = 12,495 kilos. (27,489°0 lb.) The 
small girder, serving as pier head, is fixed to cross girders, 
which are held firmly between the pier columns. 
Deflection.—This moment produced by the rolling load, which 
is borne by the outer ee will be for great speeds, and at 
centre of girder, according to the general formule, equal to— 


5*2274800 .1000. 1000 _ 1‘11 om., or 





5 = 9:90 , 48 . 2000000 . 118778 
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1 of the theoretical bearing distance, while for the inner are seated on special brackets—Figs. 3 and 4—and the girder 


p06 


























ib. girder with the rolling load at rest, it will be— ends — cut perpendicular to their axes, while the pier girders 
99 52198200 . 1000 . 1000 : are fixed in an angular position to the top of the cross con- 
1:8 5 = 9:91 > 48 , 2000000 7118778 ~ 1:06 cm., or nections of the column, to suit the curves of the perma- 
2°0 Jy Of the theoretical bearing distance. nent way. The mean length of the column = 10 m. 
Fig 10. 
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C: Trestle or pier column, measurements.—To be able to (32ft. 91}in.), its outer length = 10-238 (33ft. 7/,in.), and its 


inner length = 9°762 m. (82£t. ,5,in.). 















ba “ as x The column—Fig. 10 side view and Fig. 11—is considered as 
i ee the normal pier, composed of two superposed bays or storeys, 
Plate Cirder each of 6°3m. (20ft. 8in.) height, the front sides or bays— 





parallel to the axis of the permanent way—are —— 
while the side bays—perpendicular to the axis of the bridge— 
have aslopeof 6:1, which causes the width of the bottom of the 
frame to become 5:8 m. (19ft. ,°,in.). The maximum bend 
ing moments for the horizontals and the diagonals occur in 
the top bay of the column, which have 
accordingly been made equally strong 
throughout. 

Girder bearer of plate girder, or 
horizontal top frame of side bay.— 
According to the above calculations 
the bearing pressure from dead load, 
A, = 1845 kilos., and the bearing pres- 
sure from rolling load A; = 10,650 
kilos. The strain on the outer girder, 
produced by great speed of rolling 
load, will therefore be— 


A’ = 2.10,650 (+38 


= 11,012 kilos.; 
and for the inner girder, with load 


_ 07125 
1°22 





” 0°125  0:039.1°2 
fo hoe (4-4 "1-22 ~ 0-76.1-22 
consequently the reaction--- 

Sm 12,857 . 0°366 

1°60 
while the reaction— 

Ra = 13,198 + 12,857 -— 16,139 = 9916 kilos.; 
therefore the maximum bending moment M,,~:. = 9916 . 
0366 = 3629°26 m. kilos. The weight of the girder bearer is 
62 kilos. pro 1 m.; thus its bending moment-— 

M, = }.62 x 1°6? = 19°84 m. kitos., 
and its moment of resistance— 


1984 , 362,926 
W= ait sores 
: is 850 


) = 11,353 kilos., 


+ 13,198 = 16,139 kilos, 


ea = 428 cn. 
The section selected for it, to bear the strain of these moments 
is composed of one web-plate of 230 x 12mm. 


(9;in. x j,in.), and four angle irons,75 x _,75- 75.10 
75 x 10 mm. (2}gin. x 2}5in. x gin), ~ | ? 
which section has, however, » moment of : 
resistance W = 447 cm., is therefore suffici- 1p 230 
ently strong. ; 
Stability of pier.-By adopting a wind —JiL_+ 


pressure of 150 kilos. per sq. m. of surface 
(30°75 Ib. per eq. ft.), the different moments of the wind 
pressure are as follows :— 


W, = 150. 30.2°6 = 
11,700 kilos. (25,740 Ib.) 

= 150.1°7.2°10 = 
5100 kilos. (11,220 Ib ) 

W, = 150. 0°66. 2°10 = 
1980 kilos. (4356 1b ) 

w, — 150. 12°6 . 10-0 

= oe 





=> 


| 
| 














4:4 
1200 kilos. (2640 lb ) 
) Further, the centrifugal 
force— 

| _G.0 _ 1890.49 _ 
~ 9°81 R 9°81. 100 

| 91 kilos. pro 1m. of pier 
| head, and as rolling load M! 
j calculated above = 22,748 
t _8 M' _ 8. 22,748 








G 











2 se Y @ 100° 
1820 kilos. pro 1 m. of 
girder ; and, therefore, also, according to the above formule 
of the centrifugal force,O = 7 m. per second; reckoned at 
@ speed of 25 kiloms. pro hour, the horizontal force C! acting 
at rail level will thus be C! = 910 kilos. on the whole 
girder. The bearing pressure D at the foot of the pier will 
therefore be :— 
p —G-Wi- 15:0+ Wy . 12°7+ W, . 13°2+ Wy. 6°3+C!.13°8 
5°8 

Now, the total weight is composed, firstly, of the weight of 

the ironwork, as dead load, namely— 
2 E, = 2°5260 = 10,520 kilos. per each lattice girder 
(23,144 Ib.) 

2 E, = 2°3690 = 7380 kilos. of the plate girders (16,236 lb ) 
1 E, = 4°2520 = 10,080 kilos. of the pier (22,176 Ib.), 
whereby the weight of the framework of the trestle or column 
is reckoned at 2520 kilos. (5544°01lb.); and, secondly, of a 
rolling load consisting of six empty wagons ( ia weighing 
2350°6 kilos. = 14,100 kilos. (31,0201b). Therefore the bear 

ing pressure at the foot of the pier— 
D = (2. 10,520 + 7380 + 10,080 + 14,100) 
_ 11,700.15 +5100 . 12°7 +1980 . 13°2+1200 . 6°3+910 . 13°8 
5°8 
= 52,600 -— 47,360 = + 5210 kilcs. 
It is consequently not found necessary to anchor the feet of 
the pier column. 


Calculation of side bays of the pier column.—The loadsa 
to be considered in the calculation are, as shown by the 
adjoining sketch, the weight of the lattice work of the 
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panels equal to V = 400. 6°3 = 2520 kilos., acco to the 
practice of similar constructions carried out; er, the 
vertical load P = Q! + E, + Ra + $ pl, which will be 
= 20,369 + 5260 + 9916 + 50 = 35,595 kilos.; also, vertical 
load Q = Q” + E, + R; + $pl = 17,933 + 5260 + 16,139 
+ 50 = 39,382 kilos. From this the lattice work cf the 
column will be calculated as follows :— 


(a) Bottom vertical bar x3, or bottom column— 
+P Boe ge BES. 








at rest— 








1H + (P - Q) tana 22 + H, = | 
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Now, the horizontal forces were— 
H = W, + W., + W,+C 
= 11,700 + 5100 + 1980 + 910 = 19,690 kilos. 
and H, = W, = 1200 kilos, 
Consequently —- according to the above calculations of side 
bays of the pier columns— 
ee [ 2520.23 35,595 . °'8 - 
4-718 2 2 
16. ' 19,690 + (35,595 — 39,382) {' 


1'6 | 39.382 . 
5:8 


2.2.63 


1200 . 63] ~ 100,843 kilos. 
The corresponding selected section is composed of four angle 
irons, 100 x 100 x 10 mm, = 76 fq. cm. (3}gin, x 3} gin. 
x gin.); four flange- 
plates, 250 x 12 mm. 
= 120 sq. cm. (9}jin. 
x jzin.) total = 196 
rq.cm. Daducting four 
rivets of 3:4 x 2°2 = 
—30 sq. cm., remains 
a total net section of 
= 166 sq.cm. (25°73 £q. 
in.), of which the mo- 
ment of inertia = 6S00 
cem., and the breaking 
100,843 
166 
166 
6800 * 

‘ 638-7") = 1200 kilos. 
pro sq. cm. As the lattice work has not been taken 
into account, this amount may be reduced to about 
1000 kilos. The top vertical bar or column receives only a 
pressure of about 900 kilcs., but for simplicity and safety of 
construction the whole vertical bar or column has been made 
of equa! strength throughout. 
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(b) Top hsrizontal bar.—The pressures occurring herein 
ara calculated by the following formule, namely, as above :— 


w= -[P & i +: & ey H+ (P- Q) fensant l ] 
“ € 2 { ) a 
Me 1 1-6 


b, 
i =iQ ° 
2 at 
= ——. | 35,595. ~ 39,332 . 
4°8 2 


16 , 2520 1°6 
i ae 
8 |- — 18,638 kiloz. 


- 19,690 + (35,595 — 39,3382) 3 , 4 


The corresponding selected section consists of four angle 
irons, 80 x 80 x 10mm. = 52 ¢£q. cm. 
a -n-nne-geane (Ojin. x Spin. x gin. = 8°06 sq. in.), con- 
i f nected together by flat iron lattice bars. 
: ' The moment of inertia is 148 cm., and the 
ae a quite sufficient. 
(c) Top diagonal bar.—The pressures 


breaking weight B.. = nee (1 + 0°0001 . 
herein occurring are calculated from the following formule 
as before :— 


— 


52 
iB . 160°) = 960 kilos. pro 1rq.cm. The 
bottcm horizontal bar is longer, but is only 
exposed to a very slight preesure, so that 
the same section has been used as being 


y= 


b, ees 
vi [Ps a 
es [ 35,595 . 25_ 39,382.16 + ‘19.690 + (35,595 
26 2 oy 


H +P - Qtan o. | 


— 39,382) } ; 4°8 = 34,020 kilos, 


The corresponding selected section consists of four angle 
irons 100 x 100 x 10mm. = 68 sq. om. (3} fin. x 31%in. x 
gin. = 10°54 sq. in.), and which are connected together by 
lattices bracings. The smallest moment of inertia of the 
section = 840 sq. cm.; therefore the breaking weight— 

B, = 34,020 kilos. 1 + 0-001 . a . 340. ) 
= 965 kilos. pro 1 aq. cmi 





For the bottom diagonals, which have less strain to bear, but 
which are longer, the same sections are used. 
Calculation of front panels or bays of pier. 
and horizontal pressures 
to be taken into con- 3 
sideration are those pro- 
duced by the weight of 
the framework, acting 
vertically, and those of 
the break power of the 
rol'ivg load, acting hori- 
zontally. The pressure 
in (a) the vertical bar 


The vartical 





or column Z - _ 


o 
a 








1260 kiles., 


which amount should have been added to the strain cal- 
culated, but bing so small may be neglected. The 
strain in (b) the horizontal bar U =— + B,, whereby B = 
pap 

8. M therefore = 8 . 96,036 _ 38,400 kilos, (84,480 1b.); thus, 
the strain in U = 5490 kilos. (12,0781b.). The corresponding 
selected section consists of four angle irons 80 x 80 x 10 
(3hin. x 3hiv. x gin.), which are connected by lattice 
bracings, aud of which ths breaking weight B, = 950 kilos. 
pro 1 sq. cm. (c) Diagonal bax D'-—The strain in the 
diagonal D! is 


2520 
; = 


ek. 5490 

+ + 

~ GOB a ~ 0°85 
The corresponding selected section consists of two angle irons 
100 x 100 x 10 mm., while the breaking weight B. = 
750 kilos, pro 1 sq. cm. 

Bracket.-—To distributs the downward pressures as equally 
as possible over the framework of 
the pier column, the lattice girders 
had to be placed on brackets fixed 
to the columns. According to the 
above calculations, the greatest pres- 
sure coming on it was :— 

L = 20369 + 5260 = 25,629 kilos.; 
therefore thes maximum banding 
moment W = 25,629 . 30, and the 
area cf section required = 25,629 . 30 

850 
= 995 cm. To correspond to the 
required ssctional area the bracket has 
been formed cf two web-plates and two top and two bottom 
angle irons of the following dimensions :—Two web-platcs, 
300 x 12 mm. (11}4in. x ;j;in.), and four 
angle irons, 100 x 100 x 11 mm. (3}%ir. x 
3}gin. x /;iv.). The mcment of resistance =" ae 
W = 2.456 = 912 em. The number cf ' 
rivets required to fix the bracket to the 
pier columa is determined by the formule 
a 4L 4. 25,629 
2.6: 3 .3°14. 2-2. 500 
seven tingle line rivets. Taking the rivet pitch at 90-0 mm., 
the height /: of the wab-plate would become— 
h = 2.100 + 2.45 + 4.90 = 650 mm. (25,°,in.) 
The bearing-plat2 of the lattice girder is, on account of tho 
structure of the pier column, unsupported over a length of 
360 mm. (l4{in.), and its moment of rezistance W must, 


25,629 es 
—— . 18 = Q. The average 


+ 6460 kilos, 


190/120) i 


300 


es he. Ee 


 .@ 


therefore, be made to WV = 
value for steel is « = 1200 kilos.; therefore, W = 190 cm. 
As the width of the bearing-plate is 50 cm., its thickness h 


/6.W _ 6.190 _ 
N b / 50 


will therefore bs k = 4-8 cm., 
or, in round figures, 5 cm. 

Pressure on foundation.—The plates selected are of 40 x 
60 cm. (15jin. x 233in.), offering a surface of 2400 sq. cm. 
The pressure on the same will, therefore, bs, according to 
the strains obtained by calculation made above :— 

100,843 

2400 
& pressure which requires the foundations to be imade of 
granite. 

Having thus obtained the strains, the following practical 
details of the construction of the bridge, which have been 
determined in accordance with the previous calculations, will 
offer an interesting comparison :— 


= 42 kilos. pro 1 £q. cm.; 


WeiIGcuHT. or BripGr (TRESTLE VIADUCT). 


1.—Main Lattice Girders, 

kg. 
A. Six lattice girders Te aver Ie see 
B. Connections (angle irons, gusset plates, &c.) 12,498 
C. Railings and its connections .... .. .. 2,218 
D. Rivets, bolts, &c., 3 pcr cent. of total iron- 

wor Ss Soe Te eee cane oe te 

E. Bearings .. 


Ih. 
76,0070 
27,495 “6 

4,268 °6 


1,032 .. 4,250°4 
1,306 .. 2,873 °2 
Total weight of the main lattice girders .. .. 51,134 « 112,495 


Il.—Main Plate Wirders, 
A. Four plate girders... oe 25 co oe oe 
B. Connections (angle irons, joint and gusset 
wheben, G0.) 2. cc oe 08 0. oe 00 08 
C. Railings, with its conuections.. .. .. «. 
D. Rivets, bolts, &c., 3 per cent. of this iron- 
work io kp, Oe 6s. oe. 98 Owe ee 

E. Bearings .. 


5,767°0.. 12,687 °4 
2,239°0. 
651°0.. 


4,25°8 
1,432°2 


937 °2 
299°2 


426°0.. 

126°0.. 

Tetal weight of main plate girders 9,219 - 20,281°8 
Iil.—Trestle Piers (without Foot Connection). 

A. Four side frames... .. .. «2 «oo « 30,732 .. 

B, Eight brackets (lattice girder bearings) 2,020 . 

©. Front frames (longitudinal connections) .. 22,492 

D. Rivets, bolts, &c., 3 per cent. of this iron- 


67,610°4 
4,244°0 
49,482°4 


3,704°8 
2,552°0 


wor! ie ike \da cae ae ee ae See 3s | ROR <<a 

E. Bearings, foot connections and foot plates.. 1,160 .. 

Total weight of trestle piers .. oe 57,729 .. .. 127,008°8 
Summary. 

Total weight of the main lattice girders .. 

ite on 


” 


- 112,495 
+. 20,281°8 
-- 127,003 °8 


pia 
id rg # 5 trestle piers .. 
- » Of ironwork of girders and piers, 
with connections fe. 0d wo. oy, 20, cc LIGUER 2 46. epee es 
or about 116 tons. 

As to the material employed, there is used in the building 
of the bridge :— 
Ib. 
258,211 °2 
1,489 8,275°8 
gees 3,293 °4 


inclusive of beariogs and 


kg. 
Tron 115,096 . 
Steel .. .. 
Cast iron .. 


The total cost of ,the bridge, 





decking or road coverings, has been 50,000 marks (£2500), or 
a little under £22 per ton, which the writer finds is a very 
fair and moderate price for a bridge built under such rather 
difficult conditions, 








THE STRIKE AND LOCK-OUT, 


THE results of the labours of the sub-committes were pu; 
into shape on Saturday, and accepted by the whole committee, 
Unfortunately, the men’s delegates have not plenary powers, 
and the consequence is that a second ballot has to be taken, 
Tho final terms of settlement submitted to the federated 
unions run as follows :— 


I,—GENERAL PRINCIPLE AGREED 10 OF FREEDOM ‘vo Ex 
PLOYERS IN THE MANAGEMENT OF THEIR Works, 


The Federated Employers, while disavowing any intention 
of interfering with the proper functions of trade unions, wil! 
admit no interference with the management of their busines, 
and reserve to themselves the right to introduce into any 
federated workshop, at the option of the employer concerned, 
avy condition of labour under which any members of the 
trade unions here represented were working at the commence. 
ment of the dispute in any of the workshops of the Federated 
Employers; but in the event of any trade union desiring to 
raise any question arising therefrom, a meeting can b> 
arranged by application to the secretary of the employers’ 
local association to discuss the matter. Nothing in the foro- 
going shall be construed as applying to the normal hours cf 
work or to general rises and falls of wages or to rates of 
remuneration, 


II.—ILLusTRATIONS OF THE ABOVE GENERAL PRINCIPLE, 


(1) Freedom of employment.—Every workman shall be free 
to belong to a trade union or not, as he may think fit. 
Every employer shall be free to employ any man, whether he 
belong or not to a trade union. [very workman who elects to 
work in a federated workshop shall work peaceably and 
harmoniously with all fellow-employés, whether he or they 
belong to a trade union or not; he shall also be free to leave 
such employment, bus no collective action shall ba taken 
until the matter has been dealt with under the provisions for 
avoiding disputes. The federation do not advise their 
members to object to union workmen or to give preference to 
non-union workmen. 

(2) Piecework.--The right to work piecework at present 
exercised by many of the Federated Employers shall bo 
extended to all members of the Federation and to all their 
union workmen. The prices to be paid for piecework shall 
be fixed by mutual arrangement between the employer and 
the workman or workmen who perform the work. The 
Federation will not countenance any piecework conditions 
which will not allow a workman of average efficiency to carn 
at least the wage at which he is rated. The Federation 
recommend that all wages and balances shall be paid through 
the office. 

(3) Overtime —Terms of recommendation sgreed to be 
made to employers.—When overtime is necessary tho 
Federated Employers recommend the following as a basis 
and guide: That no man shall be required to work moro 
than forty hours overtime in any four weeks after full shop 
hours have been worked, allowance being made for time lost 
through sickness or absence with leave. In the following 
cases overtime is not to be restricted, viz.:—Breakdowns in 
plant; genera! repairs, including ships; repair or replace 
work, whether for the employer or his customers ; trial trips. 
Itis mutually agreed that in cases of urgency and emergency 
restrictions shall not apply. This basis is to apply only to 
members of the trade unions who are represented at this 
conference. All other existing restrictions as regards over- 
time are to be removed. It is understood that if mutually 
satisfactory to local association of employers and the work- 
men concerned existing practices regarding overtime may be 
continued. 

(4) Rating of workmen.— Employers shali be free to employ 
workmen at rates of wages mutually satisfactory. They do 
not object to the unions or any other body of workmen in 
their collective capacity arranging amongst themselves rates 
of wages at which they will accept men oe while admitting 
this position they decline to enforce a rule of any society or 
an agreement between any society and its members. Tho 
unions will not interfere in any way with the wages of work- 
men outside their own unions. General alterations in the 
rates of wages in any district or districts will be negotiated 
between the employers’ local association aud the local repre- 
sentatives of the trade unions or other bodies of workmen 
concerned, 

(5) Apprentices.—There shall bo no limitation of the 
number of apprentices. 

(6) Selection, training, and employment of operatives —Em- 
ployers are responsible for the work turned out by their 
machine tools, and shall have full discretion to appoint the 
men they consider suitable to work them, and determine the 
conditions under which such machine tools shall be worked. 
The employers consider it their duty to encourage ability 
wherever they find it, and shali have the right to select, train, 
and employ those whom they consider best adapted to the 
various operations carried on in their workshops, and will pay 
them according to their ability as workmen. 

ITI,.—Provisions ror Avorinc DisrutEs. 

With a view to avoid disputes in future, deputations of 
workmen will be received by their employers, by appointment, 
for mutual discussion of questions, in the settlement of which 
both partics are directly concerned. In case of disagreement 
the local associations of employers will negotiate with the 
local officials of the trade unions. In the event of any trade 
union desiring to raise any question with an employers’ 
association a meeting can be arranged by application to the 
secretary of ths employers’ losal association to discuss the 
question. Failing settlement by the local association and 
the trade union of any question brought before them, the 
matter shall be forthwith referred to the Executive Board of 
the Federation and the Central Authority of the Trade 
Union ; and pending the question bsing dealt with there 
shall be no stoppage of work either of a partial or a general 
character, but work shall proceed under the current con- 
ditions. 

On Tuesday the following circular letter was issued from 
the headquarters of the Amalgamated Society of Engineers to 
twelve trade unions closely allied with the engineering 
industry :— 

“ Dear :Sir,—As you are doubtless aware, the Allied Trades 
engaged in the present engineering dispute have again met 
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the employers, but have failed to arrive at settlement. For power: Log E=log 74°5+ log V + °05292 V. By (II) Test for revilutions, 
The Council of the Amalgamated Society of Engineers have | Log 74°5 = 1°8722 .. 1°8722 — 1°8722.. 1°8722 Speeds = V = 187 |. 17°65. 1490. 1692 
discussed to-day the question of a conference with kindred | Log ve et * eon — i "eS Be ee oan “ same 
trade eocieties to review the a“ — -_ the aoe of | 05202 = "7001 .. 1°0887 .. 11417 .. 1°185% a Be. 5 as 
oporals and counter-propogals submit e conference, | Sum, or log E = 8°7084 .. 4°2672 .. 4°8478 .. 4°4077 - 004V= 0743... “0706... “0306 .. °0577 
vhich stands prom S Friday. It is thought that a| -- E= 5110 38,500 .. 22,275 .. 25,570 Cancion oi — Jt. tee he eee 
meeting of delegates of cognate trade societies might result De: . N=105°3 1.10082... 86°88 ~. 96-68 By forruls 
in a common understanding. I am, therefore, instructed to | Again, for power: Log E=log 16°38+log N+ ‘O511V. By(Ill ) 1053 .. 7? .. 86-90 .. 98°60 By data 
ask your executive to — se a meeeliog — Leg 16-38 a 12143 x 12143 2 12148 e 1-243 Test of Power : Formula (11) 
‘ t otel on Thureday next. = 1°8005 .. 2" -- 2°OBI2.. 2" ea ae 2 ng 
a Sl ga rs‘er Guo L. Binnns, Scuas,” 0511 V = “6847 .. 1°0465 .. 1°1028 .. 1°1446 Seeole scan . . + Ps i “* “ “- 98 
Sum, or log E = 3°7085 .. 4°2674 .. 4°3478 .. 474078 Log V = 1°9718 .. 12407... 1°1732 .. 1°2984 
Pg Fae ge = 0 - pathy gpely et gS gg a Se OS 18,511 .. 22,275 .. 25,574 Cages vit “0518 V= 9503 .. "0055 .. “7645 .. “8680 
a - -_ 
i 7 Sum, orlog F = 4°0864 .. 4°0075 .. 3°7980 .. 3°9517 
yo oe pn grrvlommcuee “—- gees gare For speeds of vessel : Log V = log{ log ¥ ~ 1 2143 ssmn OEMS = 12,201 2. 10,176 .. 6,209 .. 8,957. By (IL) 
declare for or against the endorsement of the cffer made by ~log ‘0511. By (IV.) Test of Power: Formula (IL) 
the affiliated unions’ representatives at the conference. | Log E = 8°7085 .. 4°2674... 4°B478 .. 4°4078 Leg 107 = 170860 .. 170300 .. 1°€300 .. 1-030 
“The offer made,” it is explained, ‘was the provisional | Log N = 1°8095 .. 2°0066 .. 2°0812 .. 2-0489 pf +2 Teen 7% oral 5g tor) * tye 
aco2ptance of employers’ terms, and return to work on the| piferences = 1°8985 .. 2°2608 .. 2°3166 .. 2°3589 0553 = 10340... “9761 ..  *8240 .. 
tasis of a fifty-one hours week throughout the Federated | Subtract 1°2143 .. 1°2148 .. 1°2143 .. 1°2143 4°0868 .. 4°0075 .. 3°7980 ... 3°9517 Same aa pre- 
erea.” The papers must be returned to the General Office of | ninerences = 6842... 1°0465 .. 1°1023 .. 1°1446 ceding. 
each society concerned by the first post on the morning of the L " do, =-1°8852., O197.. 0428... “0587 Tist of Speeds : Formula (1V.) 
27th inst. ge ong ' mi ; Logsof E= 4°0804.. 4°C075 .. 3°7930.. 8°9517 
Mr. Barnes ba3 expressed his opinion that, in mamnenons Hp RE eo ~S°T008... — STONE. 80 -- - Logs of N= 2-0293 |. 2-00i4 .. 1-9889 .. 1-9860 
instances, the men will not respond to the invitation a second | Difference, _ = : : Siete 0. SE. Te, eee 
time to sign the ballot paper. He can only reiterate to the}. wT Se ae + Se ae | Eubtract1<300= 1-0800 <. 1-c800 °. 1-¢800 :. 1-680 
main body his firm onaee that, on conan state of = ” “ oe SEOP ine eee a — — — 
management proposals, there are grave risks, which amoun ; a aa re ** 14-9805 -.-1-9160 - -1-9712 
to nothing ah an of bringing into the workshop a new body of rene ete tho cvuninay -— in fei es — — (elma Ot ee ee - $ 
workmen, leading to specialisation and sub-division. — se y é' pe log *0558 = -2-7427 ..-2°7427 ..-2°7427 ..-2°7427 
cannot conceive it possible that the unions will accept these Again x Vile. Racin ber 18: = ea v= 1-719 .. 12008 .. 11788 .. 1-2886 
conditions, unless accompanied by a substantial reduction in | fing (ho teltontng tne” a cg V= 187 .. 17°65 .. 14°90 16°92 By (IV.) 


hours. 

The Belfast federated engineering employers have issued a 
letter saying that the employers deplore the present unfor- 
tunate dispute. But they feel that what they are so strongly 
contending for is the —— of the engineering trade of 
the country, and the rights of the individual workman, so 
that he shall be allowed, without dictation or interference, to 
develope his skill and capacity to the fullest extent, and to 
enjoy the fruits of that skill and rm ype If these rights 
can be fully safeguarded, the federated employers have little 
fear that the supremacy which the country has already 
attained in eanulistadg industries, and especially in the 
shipbuilding and engineering trades, will to any great extent 
be endangered by foreign competition. 








DEPUTY DIRECTOR-GENERAL OF ORDNANCE. 


Tue Secretary of State for War has appointed Mr. Hay 
Frederick Donaldson, M. Inst. M.E., to be Deputy Director- 
General of the Ordnance Factories. Mr. Donaldson is 
Envgineer-in-Chief of the London and India Docks. He 
received his mechanical training under Mr. Webb, at the 
Crewe Works of the London and North-Western Railway 
Company. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
e do 





NOTE ON SOME WARSHIPS’ STEAM TRIALS. 


Sir,—Carefally-observed data of all physical phenomena necee- 
sarily involye, and if discriminately treated, will render explicitly 
the laws by which the elements of these data are related to each 
other, when the same steam vessel, under the same conditions, 
is propelled at different speeds, by different developments of 
motive power. I have long pointed oat the relations between the 
revolutions of engines or propellers, the developed power, and 
speed of vessel in mathematical language, is a transcendental and 
not, as hitherto universally assumed, a parabolic relation. Farther, 
in respect to screw vessels, the important condition has been quite 
overlooked, the propeller is acting in water; not, as always 
assumed, at rest, but endowed with a flowing astern movement 
ne the ship—a deduction from the hydraulic researches of the 
ate General Poncelet. Or it may be owing to the frictional drag 
of the surface of the vessel, and closing, in displacement replace- 
ment currents. This may change into water, with an average 
slight movement in the direction of the vessel’s movement. In a 
great range of speeds we may have the one and then the other, 
or there may be a range of Le in which they practically 
neutralise. Hence arise marked and inexplicable changes, occur- 
ring sometimes twice, which may be detected in the data of some 
most careful observations d steamship trials. 

In the data of trials of H.M.S. Terrible, in Toe EncinzER of 
January 15tb, 1897, we have an excellent illustration of the first 
part of my remarks as applying to a vessel with a single con- 
ditioned range of speeds. The Terrible’s engines, developing 
5110-horse erp at 64°5 revolutions per minute, the observed 
speed was 13 °4 nautical miles ; and when developing 25,572-horse 
power, with 112 revolutions, the speed of vessel increased to 22°4 
nautical miles. Incidentally is also noted, the developed powers, 
22,282 and 18,493 horses, where the corresponding revolutions were 
108 8 and 102 ‘7 respectively—the corresponding speeds of veerel 
are not definitely stated. It is easy to deduce for :— 


I1.M.S8.8. Terrible. 


The law of the revolutions, N = 4°55 Vlogs: v. . . . . . . (DL) 
3» developed power, BE =74°5 Vidwwev. . , . . . . (IL) 
Or, again, equally, E=16°88N10@NV. . ..... (II) 
And, by an obvious algebraic reduction, the last may be written :— 
1 E :) 
V= ——. { log -1°2 ik mb Op aa 8 ° 
“0511 { 8 i a (tv.) 


By which the speed of the vessel is given explicitly, from the 
power and revolutions, when the small conditioned constant, 
‘0511, which I have named the Poncelet current coefficient, and 
the other conditioned constant, 1°‘2143, are known. This latter 
involves the cylinder dimensions and a factor /, known as Mo 
constant, Meaning, for the same vessel and conditions, the special 
steam pressure on the pistons, under which they would begin to 
move. From these, the completed accurate data ought to be as 


follows :— 
AMS.S. Terrible, 
Revolutions, N. Indicated powers, E. Speed of vessel, V. 
Calculated. Data. Data, Calculation and data. 
ara eee © 13°4 
101°55 .. .. 108°7 .. 1. «- 18,408 20°48 (calculated) 
) hs A, ee ee 21°57 (calculated) 
TLE... oo TRO - 25,572 22°4 


a the formulas in the practical working shape ; test them as 
ollows :— 

For revolutions: Log N = log 4°55 + log V + ‘00182 V, By (I. 
Speeds Vv =18°4 ee ag ow SEE: co SR 





Log 4°55 = °6580 .. 580 .. “6580 .. ‘6580 

V = 1°1271 .. 1°3118 .. 1°8839 .. 1°8502 

“00182 Vw “OMA... “G78 .. 0008... C107 

Sum, or log N = 1°8095 .. 270066 .. 2°0312 .. 270489 
ee N =64°5 «10155 «07°45 =. 11°94 (Slightly differ- 
ing from data) 





Trials of H.M.SS. Prince George. 
Revolutions, N. Indicated powers, E. Speed of vessel, V. 
: vt a ee eee = =— (<s/ Pr 
DROS as cog do) x, Ae we sai le Se 
GE ea ca ties xe. GS is, ca SE 
This implies from the speed, 14°76 to 16 ‘52, an increase of 1°76 
knots, the revolutions and power were observed to increase by 
14°13 and 4279 horses respectively, while from 16°52 to 18-3, an 
increase of 1°75 knots, on a higher range of speeds, was obtained 
with an observed increase of 4°77 revolutions, and 1789 horses re- 
spectively. Surely it is obvious, if under 18°3 knots, 1°78 knots 
speed of vessel was gained with 4°77 revolutions of screws ; under 
16°52 knots, 14°13 revolutions over the number at 14°76 knots 
speed, must have been propelling the vessel much more than 1°76 
knots, On @ mere glance, one would say it ought to be fully 
three times as much, or more definitely, somewhat over three- 
fourths of the difference between the lesser and greater speeds, 
added to the lssser speed, z.¢., } (18-3 — 14°76) + 14°76 = 17 -42. 
I calculate the real speed must have been 17 643 knots, and not 
16 ‘52, as noted in the table, and that this is consistent with all the 
other figures, and the strict th of the matter is shown as 
follows. The revolution and other formulas of the preceding in- 
vestigation for this veesel, H.M.S, Prince George, seemingly are :— 
N = 5°828V 10-0011 V. or, log N = °7655 + logV - -OO11V. . (1) 
E = 59°36 V 100575 V. Log E =1°'7735 +- leg V + -0575V. . (IL) 
E = 10°186 N 100586 V. oragain, E =1:0080 + log N-+ -0586V. . (III) 











1 E - 
Va fie - 1°0 log V = i ~ v “008 
oust EN oso } or log log [log E - (log N + 1°0080) ] 
SPM 6 ks ee 
Speeds V = 18°38 eo 17°68 «2 14°76 iw. «16°58 
Log 5°828 = “7655 .. “7655 .. *7655°.. °7655 
Log V= 1°2625 .. 1°2421 .. 1°1691 .. 1°2180 
Subtract 
‘0011 V = “0201 .. *0192 .. *0162 ..  *0182 
Sum orlogN = 2°0079 .. 1°9884 .. 1°9184 .. 1°9653 
PA N =101°85 .. 97°37 .. 82°87 .. 92°82 
101°77 . ? oo ST .. TD By data. 
Test of Power: Formula (U.) 
Speeds v= 18°3 ee 17°468 .. 14°76 =... 16°52 
Log 59°36 = 1°7785 .. 1°7785 .. 1°7785 .. 1°7735 
Log V= 1°29625 .. 1°9421 .. 1°1601 .. 1°3180 
0575 V= 1°0523 .. 1°0041 .. *8487 .. “8499 
Log E= 4-0888 .. 40197 .. 3°7913 .. 3°9414 
ee E= 12,253 .. 10,464 .. 6,185 .. 8,788 By formula 
= 12,258 .. ? -- 6,185 .. 10,464 By data 
Test of Second Power: Formula (I11.) 
Log 10°106 = 1°0080 .. 1°0080 .. 1°0080 .. 1°0080 
Log N= 2°0079 .. 1°9884.. 1°9184.. 1°9653 
"0586 V= 1°0780 .. 1°0283 .. *8650 .. “9681 
Sum, orlog E= 4°0889 .. 4°0197 .. 3°7914.. 38°9414 
Fe E= 12,270 .. 10,464 .. 6,185 .. 8,788 By formula 
= 12,253 .. ? -- 6,185 .. 10,464 By data 
Test of the speed: Formula (IV.) 
Log N= 2°0079 .. 1°9884 .. 1°9184 .. 1°9658 
Add 1°0080 = 1°0080.. 1°0080 .. 1°0080 .. 1°0080 





Sum, subtract 





rom 8°0150 .. 2°9064 .. 2°9264 .. 2°9733 
Line under, 

log E= 4°0889 .. 4°O197 .. 8°7914 .. 3°9414 
Differences = 1°0730 .. 1°02338 .. ‘8650 .. ‘9681 


Logs do. = ‘0806... “0100 .. -1°9870 .. -1°9859 
Add 1°232] = 1°2821 /: 1°2821 |. 11-2821 |) 11-2321 





Sum or log V = 1°2827 .. 1°2421 .. 1°1691 .. 1°2180 
ta V = 18°81... 17°468 .. 14°76 =... 16°52 

This result is in complete agreement with the figures of the other 
formulas. They collectively show the revolutions and power, 
_—— by the data to the 16 ‘52, ought to give the speed 
17 °463 knots. 92°32 revolutions, and 8738 indicated horse-power, 
are the amounts which they show to be necessary for the speed, 
16 *52 knots, 

Further, 18 °3 — 17 °463, an increase of ‘837 knots, over 17 °463 
speed of vessel, in conjunction with increments of 4°48 revolutions, 
and 1789 indicated horses respectively, bear a reasonable propor- 
tion to the increments of revolutions and power, 14°5 and 4279 
horses respectively, when the speed of vessel is increased from 
(14°76 to 17°473) = 2°703 knots, over the speed of vessel, 
14°76 knots, The data figures are certainly erroneous, 

Another example :— 


Trial data of H.M.S.S, Victorious. 


Revolutions, N. Indicated powers, E. Speeds of vessel, V. 
WB es? 5c ES ee ae 
, Se ? s. 66. <9. bel vee Se 
98°6 .. 2. «. os 10,176+140=10 316 .. .. 16°92 
86°9 ee SE er Sale ee 14°9 


Nott.—The middle speed being run with about 6in. greater 
immersion than the others ; to allow for this we should subtract 
140-horse power from the 10,316 set the 16 ‘92 speed, 
giving 10,176 as very approximately the true comparative power 
at similar displacement. For comparison with the other vessels 
the relations are as follows :— 


HM.S.S, Victorious, 


(1) . . N= 6*688V10-04V. orlog N= °8253--log V - 004 V. 
(IL) . . E =70°65 V 100013. Log B=1°8558+-log V +0518 V. 
(IIL) . . EB =10°71 N 100558. Log E=1°0300-+log N +0558 V. 
= 1 E 

Wipes: A Ween ee 

(v.) 0558 {le 5 1-0800 } 


Here, again, the revolutions and power, by data, for the speed 
16 ‘92, ought to have driven the vessel ‘73 knots faster ; the other 
data quite conclusively show that 96 83 revolutions and—8957, plus 
140 for increased draught—9097 horses, are the proper figures for 
16°92 knots epsed, and not the 98°6 revolutions and 10,316 indi- 
cated horses of the data, Lastly, I note published data of trials 
of H.M.S.S. Majestic :— 


Revolution, N. Powers, E. Speeds of vessel, V. 
106 So id ee a oe xs, ae ee a eee 
WE Sad ce): dar sa a ce. nh nh ae ae 


From which are deducible the relations— 


H M.S 8. Majestic. 
N = 9°25 V 100009 V. 
E = 53°10 V 10063 V. 
or, E = 5°742N na ~ 
ae ae 
V = cogar { 18 x ~ 201 } 
I sbail not cecupy space in testing all these, only the last, which 
is a crucial test of all the others, and the most important :— 








Observed speods, V = 17°8 wa oak <de-, a 

Values, log B= 40088 .. .. .. .- 4°18 
Values, log N= 3°OR3 .. .. .. .. $08 
Differences m SO 2. icc ee op” SR 
Subtract = ee ee ee “9661 
Differences ss BGG cs cei ce cc 3 
Logs of do. i 
Subtract log ‘0621 =-2°7981 .. .. «2 ..—2°7931 
Differences, or log V = 1°2504 .. - 1°2279 


Therefore, speed of vessel from revolutions aud powers rs 
= 17°8 os es oe sa wee 
Referring to the formulas (I[II.) and (1V.) in the foregoing, by 
which the speed of the vessel is explicit from the power and revo- 
lutions, when taken conjointly with two conditioned constant 
quantities, 
Since, (log z - constant), when the constant is known to have 


fs. a 
the “> leg 31,010 tf; and we equally sei log E = 
25 : - 4 , 
=, (Pir . 1 = = 
log 21,010 (P +rp)N,atruism. Then (log N constant 


log (P + rp) ~ log f = log 2 *."?, and by (IV.). Log V = 


E . 
log (log 5 — constant) _ log log Fire — log Poncelet’s 





log Poncelet’s constant 
constant. 

That is to say, we are assuming two cylinder Wolfe engines, 
with d and s the diameter and stroke of the high-pressure cylinder ; 
E and p the mean diagram cee weg of the high and low-pressure 
cylinders respectively; and r the ratio of the areas of their 
pistons. Also f the quantity known as Morin’s constant, which 
has its special value in each veesel, and when known from the 
deduced pressure at which the pistons would begin to move, re- 
mains constant at subsequent i d 8 of piston, so long 
as other conditions remain unchanged, changes in its value being 
the indication and measure of the changes in those conditions. In 
the foregoing calculations on vessels, I have made application of 
the first o: the above values of V. It would take too much space 
to give the figures by the piston pressure formula ; and illustra- 
tions, in the same vessel, at different ranges of speeds, of the 
serious alterations in the values of these quantities—not constants 
—and for which no valid reasons have been adduced, unless, as I 
assert, their values and constancy depend upon the direction, 
amount, and constancy of the movement in the water, upon which 
the propeller or propellers is acting. ROBERT MANSEL. 

Durban, S. 


(For continuation of Letters see page 632.) 











CATALOGUES. 


George Addy, Sheffield. Illustrated catalogue of engineers’ 
tools.—The word tools is here used in its wider sense, and includes 
— mills, steam hammers, and engines. ‘The illustrations, 
reproduced from wood blocks, are all of the highest quality. 

Z ae and Co., Chard, ee —— catalogue of cast 
iron pulleys, shafting, couplings, and bloc! 

Pheenix Foundry Company, Derby. General illustrated cata- 
logue devoted to bridge and roof construction. 








Evectric LIGHTING IN CuINa,—In Hang-Chow-Foo, the capital 
of Che-Kiang, and Han-Kow, on the. Upper Yangtze, syndicates 
have been formed to erect works, says the Electrical Engineer. 
Even in Chang-Sha, the capital of the Province Hunan, which is 
noted for its bitter feeling against foreigners, electricity. works 
— already been put in operation for the lighting of private 

ouses, 

NavAL ENGINEER APPOINTMENTS.—Fleet engineers: Fred. A. 
Cocks, to the Nile; and Samuel G. Follett, to the Davastatior. 
Engineers: Henry F. Daves, to the Nile; and Roger Baron, to 
the Alecto. Assistant engineers: Alfred R. Kempt, to the Nile ; 
Ernest F, Baker, to the Majestic ; and Arthur N. Underhill, to the 
Wildfire, additional. Probationary assistant ineers: George 
H., Starr and Henry D. Robinson, to the Vi ; Piers H. Meynell 
and Francis H. Lyon, to the Pembroke ; and Charles E. M, Roe 





and Percy E, Cutlack, to the Vivid. 
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MESSRS. W. H. BAILEY 





MESSRS. W. H. BAILEY AND CO.’S ALBION 
WORKS, SALFORD. 


Messrs. W. H. Bartzey anp Co., Limited, Salford, Man- 
chester, have recently completed important extensions 
of their Albion Works. The chief addition to their place 
is a large erecting shop 200ft. long, with a span of 50ft., 
and fitted with a 10-ton electric travelling crane erected 
by Messrs. Craven Bros , Limited, of Manchester, which 
is of the most modern design and equipment. It may be 
added that electric driving power has also been intro- 
duced in other portions of the works, the blower, mill, 
and rattler in the iron foundry being driven by electro- 
motors. A separate motor in connection with the same 
electric installation drives all the machinery in the brass 
foundry, and the whole arrangement has proved not 
only a decided advantage in various ways, but very 
economical. The current for these and the electric crane is 
supplied by a dynamo in the main power house. The 
accompanying illustration, page 626, gives a view 
of the new erecting shop, and also shows a number of 
special orders which were in hand at the time the photo- 
graph was taken. Prominent amongst these is a large 
compound pump made under Messrs. Bailey’s Davidson 
patent, of the direct-acting type, on order for Messrs. 
Crosfield and Sons, Limited, of Warrington. This pump 
has a 18in. low-pressure steam cylinder, 24in. high- 
pressure, and 18in. rams, with 24in. stroke, and is similar 
in principle and general arrangement to pumps of this 
type which have been made for and are successfully at 


work on the Manchester Ship Canal, and at the Brooklyn | 


Waterworks, United States. The illustration of the 


erecting shop also shows a high-pressure pump of the | 
Davidson type, with 26in. steam cylinder, 53in. rams, and | 
30in. stroke, which was being constructed for the Carlton | 


Main Colliery Company, Barnsley, to work against a 
pressure of 650 1b. to the square inch. 

A vertical independent air pump, also of the 
Davidson type, is made by the firm. This design, 
to which brief reference has been made in our 
Lancashire Notes, is designed for use on shipboard, in 
electric lighting and power stations, and eo places 
where economy of weight and floor space, with efficiency, 
durability, and general accessibility, are essential 
requisites. This pump consists of two vertical single- 
acting air cylinders, actuated by a vertical steam cylinder. 
The pumps run noiselessly and uniformly at varying 
speeds, according to requirements. The pump can be 
started before the main engine and run at any time in 
conjunction with the auxiliary machinery when the main 


engines are stopped. Amongst other special pumps that 
were also in hand. but which need only be briefly 
mentioned, as they have previously been noticed in Tur 
ENGINEER, were Messrs. Bailey’s treble ram pumping 
engine with steam engine combined, suitable for boiler 
feeding at electric lighting stations, whilst they also had 
in hand completing a large special plant for silt-raising 
for the Kotri caissons of the Indian States Railways, this 
plant consisting of large double air compressors, and silt 
ejectors, for raising silt by means of water pressure, and 
Davidson pumps. This plant is to be used on bridge 
work ; and the ironwork for the caissons, it may be added, 
is being constructed by Messrs. Head, Wrightson, and 
Co., Limited, Thornaby-on-Tees. 

In other departments the firm were exceedingly busy 
on a large number of special machines for testing the 
tensile strains of iron, wire, textiles, and cement, and 
also for pressure, transverse, torsion, and a variety of 
other mechanical tests. One noticeable machine of this 
type was just completed, and has been constructed 
specially for presentation to the Royal Technical 
Institute at Salford. This machine is a combine 
tester for making tensile tests of 5000 lb., with grips 
for wire, metal, cloth, cord, and cement, and has 
been designed by Sir William H. Bailey, the head of 
the firm. 
Patent Technical College Pattern Testing Machine, and it 
may be interesting to mention that a machine of similar 
type was first designed for a technical college in Japan. 
The machine is arranged with a horizontal bed, on which 
'is mounted a hand vacuum pump for experiments in 
connection with vacuum, which may algo be used for 
testing vacuum gauges. This is connected with the 
mercurial column, which has on it indications of pounds- 
| pressure per square inch, and the columnar pressure of 

mercury. 
are intended for carrying out experiments in con- 
nection with lectures on the hydraulic press. 
which has no packing, is of gun-metal, and is, in fact, a 
| weighted piston, working with a minimum amount of 
| friction, a slight leakage being allowed. Each weight is 
| equivalent to 101b., so that in addition to being useful 
for lectures on hydraulics, it is a neat method of testing 
| the accuracy of steam pressure gauges, &c. A nipple in 
{connection with the pump permits experiments to 
|be made on the bursting pressures of tubes, small 
cylinders, and small tests generally. A three-way cock 
| also enables the pump to be used for tensile tests of wire, 
‘cement, sailcloth, and other materials, which may be 


It has been termed the Sir Wm. H. Bailey | 


The hydraulic pump and hydrostatic ram | 


The ram, | 





AND CO’S WORKS, SALFORD 


tested to destruction up to 5000 lb. ty the weighted 
pendulum. Hitherto, the pendulum for testing purposes 
has only been used for delicate tests, owing to the 
enormous friction on the point of suspension, but by the 
introduction of steel ball bearings this friction has been 
reduced toa minimum. To prevent the weight descend- 
ing too abruptly after a test, a hydraulic cushion cylinder 
is used, containing oil, which takes the shock, and 
prevents the pendulum coming down too rapidly. It will 
thus be seen that Sir W. Bailey has designed a machine 
in a very small compass which affords great variety and 
scope for demonstrations in connection with pneumatics, 
hydraulics, mercurial and atmospheric pressure, and the 
various qualities of materials of construction. 

In their recorder department the firm were also very 
busy, and had in process of manufacture a large number 
of engine house recorders for steam pressure, vacuum, 
speed, and pressure in receivers. These were mostly for 
the Johannesburg district, South Africa, and were of most 
elaborate character and design. A teak stand or back- 
ing carries an eight-day timepiece, steam pressure and 


qd | vacuum gauges, and recording instruments, recording the 


receiver and boiler pressures respectively. The firm have 
many different patterns of these boards, which are 
modified to suit all requirements; and we were also 
shown a very handy and compact steam pressure recorder 
in an iron case, with a plate glass front, and fitted with an 
eight-day timepiece and steam gauge, and arranged to 
give a weekly diagram of steam pressure, the same in- 
strument, it may be added, being made for daily diagrams ; 
whilst the firm are also making recorders for vacuum, 
blast pressure, mine ventilation, water pressure, water 
levels, and a variety of other purposes. 

Other departraents were equally well engaged on a 
large number of turret clocks for erection in commemora- 
tion of the Queen’s Diamond Jubilee, whilst it may be 
added that Messrs. W. H. Bailey have recently extended 
their brass-finishing shop, which has been equipped with 
the very latest and most modern types of machinery. In 
this department they make a number of specialities in 
addition to their ordinary brass work, the most note- 
worthy of these being perhaps the Threlfall patent 
lubricator, which they claim to be undoubtedly the most 
economical oiler in the market for locomotive cylinders, 
connecting-rods, and motion bars. This lubricator, it 
may be mentioned, is already being used exclusively by 
many of the largest companies in this country and on the 
Continent, including the North-Eastern, Great Central, 


‘Great Northern of Ireland, &. Although probably 
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already tolerably well known, it may be briefly explained 
that in this lubricator the oil reservoir has an inner 
chamber, containing a brass ball valve with concave 
seating. Leading from the oil reservoir to the inner 
chamber is a passage, terminating in the centre of the 
ball valve seating. From this another passage leads 
through the sh of the lubricator. A pipe running 
from the valve chamber to the lid admits air and flushes 
the parts to be lubricated with oil if at any time necessary. 
The supply of oil passing from the reservoir into the 
valve chamber is regulated by a valve arrangement. 
When the locomotive is in motion the ball rolls loosely 
on its seating, thus admitting oil, which passes unimpeded 
to the parts to be lubricated. It will be seen, therefore, 
that the lubricator is automatic in action, stopping and 
starting with the machinery, as when the locomotive is 
at a standstill the ball rolls firmly into its seating and 
cuts off the oil supply, preventing waste. 








SHIPBUILDING AND MARINE ENGINEERING 
ON THE THAMES IN THE VICTORIAN ERA, 
No, X. 


Tr was no doubt due to the consideration of the draw- 
backs attending the use of paddle wheels in warships, that 
the British Admiralty, when about to increase considerably 
the steam Navy in 1845, determined to adopt the screw 
as the means of propulsion, and at the same time decided 
that the engines employed should be so designed, that 
every part of the machinery should be below the load- 
line of the ship—an important departure from previous 
practice and a great step towards rendering steamships 
not otherwise protected, efficient for all the purposes of 
war. It was also ordered at the same time that the screw 
propeller, with its fittings, should be so arranged that it 
might be a and unshipped in any state of the 
weather, and thus render the vessels efficient sailing ships 
whenever steam power was not required. 

Now, as the screw as a propeller had been in use for 
some time before the above recorded decision of the 
Admiralty was arrived at, and as no special type of 
engine for driving the screw had been devised that 
conformed to the conditions laid down—the machinery 
in use being a mere adaptation of paddle-wheel en- 
gines—it became necessary to originate new forms of 
engines, and modes of adapting their power, that would 
effectually answer the purpose. To this end, all the 
eminent marine engineers in the country were called upon 
to ae — of engines that each thought best 
adapted to fulfil the Admiralty requirements; the 
necessary power of engine and speed of propeller being 
supplied them. 

As a matter of course, a great variety of designs was 
submitted, many of which displayed great mechanical 
ability, some being with and ao without, the use of 
gearing. Of the types submitted, selections were made, 
which gave nearly all the most eminent engineers an 
opportunity of carrying out one at least of the plans they 
had severally proposed, no order being given for more 
than two engines of the same description, considering 
that no experience had as yet been gained in this untried 
application of steam power. In 1845—46, tenders were 
accepted by the Admiralty for some fifteen pairs of 
screw engines for vessels of various classes and dimen- 
sions, four being for line-of-battle ships and four for 
frigates. As it required some considerable time to decide 
from the experience — with these engines the par- 
ticular type that should be adopted, that soonest 
acquired pointed to the probability that gearing would 
be entirely dispensed with, thus increasing the simplicity 
of the machinery, materially reducing its bulk and weight, 
and doing away with the great noise that had been 
objected to in the first screw steam vessels. 

Of the several forms of gearless engines submitted to 
the Admiralty at this time, the form that was universally 
admitted to be the most simple and compact, and had 
fewness and accessibility of parts and efficiency in 
operation, was that which we illustrate in Figs. 49 and 50, 

roposed by Messrs. John Penn and Sons, and afterwards 
tted by them in many vessels of our own and foreign 
navies. 

These engines were of the double trunk type, their 
cylinders lying horizontally. Instead of an ordinary 
piston-rod being applied to transmit the pressure 
exerted on the piston by the steam, through the connect- 
ing-rod to the crank, a hollow cylindrical tube, cast in one 
piece with the piston, served the purpose of the piston- 
rod, to which, at its mid-length internally, the bottom 
end of the connecting-rcd was attached by a gudgeon, 
the other end of this rod being connected to the 
crank pin, as shown. The trunk, it will be noted, pro- 
truded through both ends of the cylinder, where glands 
and stuffing-boxes were provided for keeping it steam- 
tight, at the same time acting as guides to maintain its 
parallelism while in motion, as well as that of the piston, 
whose weight they also supported. 

The condenser, which was placed on the opposite side 
of the crank shaft to the cylinders—to counterbalance 
their weight and prevent the ship listing—had the air 
pumps enclosed within it, as shown; these pumps, which 
were donble-acting, being worked by rods attached to the 
steam yistons and passing through stuffing-boxes in the 
cylindercovers The feed and bilge pumps were also worked 
by the same kind of attachment, with the peculiarity 
that one pump ram sufficed for each pair of pumps, as 
shown in section in Fig. 49. These engines being direct- 
acting, and making from 60 to 80 revolutions a minute, 
the great speed with which the air pump buckets moved 
—they having the same stroke as the pistons—required 
special inlet and outlet valves. These were of disc 
shape, made of india-rubber, and rose against a cup- 
shaped guard as shown, working in the smoothest and 
most satisfactory manner. 

The cranks of the engines were counterbalanced, as 
were also the slide valves and their gear, the valves being 
worked by double excentrics and slotted links. To 





prevent any return of water, formed by condensation in | 
the exhaust pipes, these were inclined downwards from 
the cylinders to the condensers. Steam was supplied to 
the engines by tubular boilers, the tubes being on the 
same level as the fire-boxes so as to keep the whole of | 
the boiler below the water-line of the vessel, and out of 
the reach of shot. The pressure at which the boilers 
were worked was 61b. to the square inch. The engines 
as a whole had a minimum of parts and weight—the | 
parts being perfectly accessible—and caused little trouble 
in effecting their disconnection. 


THE SECOND DECADE OF THE ERA—1847 TO 1857. 


Now, as most of the ships for which screw engines were 
ordered by the Admiralty in 1845—46, but not fitted till 
the early part of the second decade of the era, were 
wooden vessels already in existence, provision had to be 
made in their after ends for the reception of their screws. 
In some instances, if the state and age of the vessel war- 
ranted the outlay, an addition was made to her length, 
but in others the extreme after part only was altered to 
suit the screw’s requirements. Nearly all of the screws 
then used were two-bladed, and the vessels to which they 
were fitted not having been designed for such a mode of 


of the locking gear shown to keep the screw blades in a 
vertical position until released. 

The illustrations we give are so self-explanatory as 
hardly to require description, but to make them still 
plainer we may add that Fig. 51 is a sectional elevation 
of part of the screw aperture in the stern of the ship, 
taken through the vertical centre line of the stern and 
rudder posts, the end of the stern tube, the banjo frame, 
and the forward and after bearings of the screw shaft, 
but showing in outside view the screw propeller with its 


| shaft, and the pawl and locking gear in the head of the 


banjo frame. Fig. 52is a plan of the upper part of this 
frame with the racks and vertical parts of the frame in 
section, showing the pawls and how they are retained in 
their places ; Fig. 53 is a view, looking afi, of the after 
arm of the banjo frame, showing the rack, the vertical 
arm of the frame, the outer bearing and its supporting 
bracket attached to the rudder post; Fig. 54 is a similar 
view looking forward, showing the frame guide carried 
down to the bearing, and the bracket attached to the 
stern post which supports the weight of the apparatus. 
The locking gear for preventing the propeller from 
turning round after being lifted from its working position, 
together with that for the pawls, are shown at the head of 


Fig. 49 








Fig. 50—MESSRS. PENN’S 


propulsion, rendered it necessary to provide, either a 
means of feathering the screw blades, disengaging the 
screw from the engine, or raising it entirely out of the 
water. 

Ina previous article we have shown how the blades of 
a screw, by very simple means, could be easily feathered, 
the most notable of the plans devised being the one we 
chose for illustration. For disengaging the screw, and 


allowing it to revolve as the vessel proceeded on her | 
| fixed to put it in compression, is fitted to the top of the 


course, the plan generally adopted at the time was that 
of having a pair of straps, similar to those of anexcentric, 


firmly gripping the peripheries of two enlarged collars on | 


the screw and thrust shafts,.so that when 
proceeding under sail the grip would be taken off and the 
propeller shaft be free to revolve. But the principle 
most generally applied at the time to both war and mer- 
chant ships of large size was that of lifting the screw 
quite clear of the water, a trunk being formed in the stern 
of the vessel to contain it. 

Although the screws fitted to most warships at this 


the ends o 


time were only auxiliary to wind power, yet as some of | 


the vessels were large and heavy, they required propellers 
of corresponding size; and asthe plan adopted by Messrs. 
John Penn and Sons in raising the screw out of water 
was then very generally in use in the Royal Navy and 
mercantile marine, we give in Figs. 51 to 54 illustrations of 
the several parts of the apparatus fitted by this firm for 
the purpose. Its principle is the suspension of the 
screw with the shaft through its boss, in hanging bear- 
ings attached to a frame called a ‘‘ banjo frame,” which 
admits of being raised or lowered by means of a purchase 
applied to two pulleys fitted in the frame head, provision 
being made by racks and pawls to maintain the frame with 
its load—the screw—at any desired height, and by means 


DOUBLE TRUNK ENGINES 


the banjo frame, and need no explanation, the racks into 
which the pawls fall as the screw rises being only partly 
shown as to length. To assist the screw with its bearings 
to their precise position on the supporting brackets 
attached to the stern and rudder posts, pins are provided as 
shown cast on the caps, which drop into the apertures 
made in the brackets as shown. To keep the banjo 


| frame and screw firmly down when proceeding under 


steam a pole, to the upper end of which a set screw is 


frame as shown. 

The modus operandi is as follows :—The engines are 
stopped in a definite position, which allows the lever of 
the locking gear to enter the notch in the edge of the 
screw blade; the pole on the top of the frame is removed, 
a fall is rove through the pulleys in it, and through other 
two at the top of the trunk, the end of it being taken 
to a purchase, and the frame is hove up, the pawls 
dropping in the rack as it rises. When it is lowered, lines 
are attached to the ends of the pawl levers, and kept tight 
until the screw with its frame is safely in position in the 
supporting brackets. 

It having been foreseen soon after the introduction and 
successful trials of the screw propeller that the superior 
economy of ships fitted with it would ultimately lead to 
its general adoption for both war and commercial 
purposes, it naturally followed that its real efficiency as 
then applied, would , Bosse a question for determination 
among engineers and others who were interested in its 
success. 

The most efficient screws first used were as shown in 
Fig. 42, formed of two or more fan-shaped blades, 
attached to a central boss, of the smallest possible size 
consistent with strength; and it was with such an 
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auxiliary appliance that the majority of our then existing | were in the improved one precisely the reverse, their | being in position, the spaces on each side of the cotter 
fighting and commercial ships were first fitted. width at the tips being reduced to meet the greater | scen in Fig. 60, were filled up with wedge-shaped pieces 
Among those who had given great attention to the velocity with which they pass through the water, the of hard wood, which were kept in place by cross keys 
subject of screw propulsion, early in the Victorian era, | width of blade at its root being so a as to obtain | fitting against backing pieces at the ends of the main 
and had made many experiments with a view to | the utmost duty from it, as near the shaft as possible; cotters, and secured by split cotters driven tightly into 
removing the defects found in the existing screws, was it was generally made equal to the diameter of the boss, their points. There were thus in this method of securing 
Mr. Robert Griffiths, the inventor of the screw propeller but this dimension was somewhat altered as more ex- | the blades, but three cotters to drive in each, in order to 
bearing his name, which has been in use—with slight | perience was gained in working. So effective was the fix it in its place in the boss. When all were properly 
modifications—in the Navy and mercantile marine for the | hold of this form of blade upon the water that it was driven and prevented from slacking back, the end 
past half century. As this propeller was in its form and | found in practice that its speed, as compared with that | covers were fixed in place and bolted on to the boss, ag 
general principles exactly the converse of those then in of a common screw with fan-shaped blades, might be | shown in Figs. 58 and 59. ‘ 
use, it is worth while recording the reasons, deduced | reduced one-third. | Figs. 59 and 61 show a method of securing the blades 
from experiment, that brought it into existence. These In the earlier fitted Griffiths propellers it was expected | from outside the boss, when it was desirable to ship them 
will be best understood with the assistance of Fig. 55,| by its inventor that advantage would result from an | in place without docking the vessel. This was done by 
which is a rough sketch of one of Mr. Griffiths’ first arrangement in its construction whereby the captain or | lightening the ship aft until there was only about 18in, 
screws, fitted to a vessel of 297 tons burden by Messrs. engineer of the ship would be able to alter the pitch or | of water above the boss, when the small covering plates, 
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Fig. 60 Fig. 59 Fig. 61 
GRIFFITHS IMPROVED SCREW PROPELLER 





Fig. S2—PENN’S SCREW LIFTING FRAME 


Miller and Ravenhill, and driven by geared engines) angle of the blades, and even feather them, without | together with the stops which retained the cotter wedges, 
having two cylinders 27in. diameter, and a piston stroke stopping the ship; but it was found that the risk of | were removed by screw keys from above water, and the 
of 2ft., making 60 revolutions a minute, the diameter of derangement of the requisite machinery to effect this | cotter withdrawn from the-blade shank, and replaced by 
the screw being 6ft. 2in., and ratio of gearing 2} to 1. was too great to admit of practical success, and that the another. When it was wished to alter the pitch of the 
On comparing the screw fitted by Messrs. Penn and advantages to be gained were far less than was sup- blades, the cotter wedges were taken out, and replaced by 
Sons to the Great Britain steamship—given in Article posed. The desired success was, however, secured later, | others to suit the altered angle of the main cotter, the 
VITI.—it will be seen that the new form was opposed to with the further improvements effected in the propeller, | blade having previously been shifted in its socket to the 
all the then received notions of a correct screw propeller, illustrated in Figs. 56061, whereby greater speed, stability | desired pitch. On the cotters being tightened by driving 
its leading featare being that, instead of continuing the in construction, with increased facilities for altering the | up the wedges, and properly secured in place, the covers 

blades down to the shaft and keeping the central boss as pitch or replacing a broken blade without docking the | were re-fixed. ; 
| From experiments made by Mr. Griffiths, he found that 


small as possible, one-third of its diameter is filled up vessel, were obtained. > 
In our illustrations, which are those of a two-bladed | the outer parts of the blade of a screw did not propel but 


i 
i 


with a sphere, it having been ascertained by experiment 
that the portion of the blades of an ordinary screw 
where attached to its boss, absorbed about 20 per cent. of 


the power without having any propelling effect, con. | 


sequent on their being nearly in line with the shaft, 
causing while working the shallower water above to be 
thrown off at right angles to it, and disturbing the solid 
water upon which the more effective parts of the blades 


should act. The flapping action of the flatter portion of | 
the blades also induced great vibration and resistance to | 
the water above the blade when ascending, at an enormous | 


sacrifice of power, the tendency of the action being to 
lift the stern of the ship out of the water. 


To nullify this action of the non-efiective parts of the | 
blades, the central part of the propeller was filled by a | 





| acted as a feeder for the supply of water to the inner or 
| central part, and that by curving the blade—as shown in 
the lower part of Fig. 56 in section—from its front or 
| propelling side towards the vessel, he caused it to get a 
greater hold upon the water and offer a much greater 
resistance to the power of the engine, caused by the 
| water that is drawn from outside the screw disc in front, 
coming against the face or nariciry | side of the blade, 
pees of—as in the case of straight blades—their backs. 
| From the experience gained with this propeller, in its 
| early days and as first fitted in many vessels of our 
Navy, from small gunboats to the largest class of frigates 
| and battleships, as well as in the mercantile marine, no 
| advantage was found to be gained by allowing the screw 
| to revolve when not propelling, over that of having its 













sphere, which absorbed little power in its rotation and | eee ae 2 
did away with the vibration, and by the less violent | Fig. 55—GRIFFITHS’ FIRST SCREW PROPELLER | blades fixed in a line with the stern post, as it required 
agitation of the water enabled the effective parts of the | | the ship to have at least a speed of four to five knots 
blades to act in the stiller and more solid water, thus | propeller, it will be seen that it consists primarily of | before it would revolve at all, and even then had a 
tendency to remain in a horizontal position, thus offering 


giving a better result and less slip, the water leaving the | three parts, viz., the boss, to be keyed on to the shaft in | é é pe 
the usual manner, and the two blades having turned | considerable resistance to the ship’s progress. In our 


screw in a direct line with the ship. The spherical form c ; ° f : 
of boss also gave greater strength to the screw and shanks fitting into bored recesses in the boss, which are | illustrations, Fig. 57 shows an end view of the screw in 
afforded facilities for replacing the blades in case of | each retained in position by a cotter—through the shank | the position when not propelling. : 
neciarat. Lh guage in narrow waters, screw vessels are | renal yen Fae after — a — en 
specially liable. | inserted and turned in their sockets to the pitch which | : F 

The next important feature of the Griffiths propeller | it is desired the screw shall have, the different | Pio Coonan pat ps Seen eet 
was the form of the blades, which, unlike those of the | possible pitches being marked on the boss, and the pointer | for the Paris Exhibition year (1900), says Fuirplay. They are to 
fommon screw, which were widest at their extremities, for adjustment on the flange of the blade, The blade | be 590ft, in length, are to devalops a spaed of twenty-two knots 
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RAILWAY MATTERS. 


Last week, we are informed, Messrs. Dubs and Co, 
Polmadie, Glasgow, contracted for twenty-five locomotives for the 
London and South-Western Railway, nine for the High'and 
Railway, and others for the Glasgow and South-Western and Great 
North of Szotland lines, 


TuerE is gratifying news about the Black Country 
light railway scheme. It is stated that the Light Railway Com- 
missioners have, at the request of the chairman of the Rowley 
District Council, instructed the Brush E'ectric Station Company to 
include in their light railway echeme the districts of Old Hi!l and 
Cradley Heath. 

A sus-commiTTRE of the Leeds Corporation have had 
an iaterview with Messrs. Greenwood and Batley with regard to 
their contract for the supply of electric cars. The completion of 
Moesrsa, Greenwood and Batley’s contract has been delayed by ths 
engineers’ dispute, and it has been suggested that the Corporation 
should under the circumstances put an end to the Gontract, pur- 
chase motors from another firm, and — the cars independently, 
‘he object of the sub-committe> in seeking tho interview was to 
ascertain if arrangements could not bs made by Messrs. Green- 
wood and Batley whereby the completion of the contract could 
be effected. Messrs, (ireenwood and Batley promised to equip 
three additional cars at once, one car a week afterwards if the 
dispute continues, and two cars a week if it terminates before 
Caristmas, The committee idered this arrang t satis- 
factory. 


Anovut 3 o'clock on Saturday morning last, a serious 
acsident happened on the London and North-Western Railway 
near Shap, soon after the limited mail from London had passed on 
its j urney northward, says the Times, An axle of a wagon ina 
goods train broke, and this and several other wazons cf the traia 
were thrown cff the metals. Both lines were fouled, and the 
permanent way was torn up for a iderable dist The fact 
of so many wagons having been derailed is attributed to the 
circumstance that there was an auxiliary engine at the tail end of 
the train, the effect of which was to against the broken-down 
wagon several othera immediately behiad it and throw them off the 
metals. The breakdown having occurred in a deep cutting, the 
ordinary expedient of throwing the broken tracks down an 
embankment could not be adopted by the breakdown van, and all 
the débris had to be carried out of the cutting. This work greatly 
retarded the process of clearing the line, and it was not till seven 
or eight hours after the accident that one line could be opened for 
traffic, Thus a great dislocation of traffic was cauzed, express 
trains being detained at each end of the cutting. 


Tue death occurred at Lancaster lately of Mr. John 
Loighton, clock dresser, at the age of seventy-six years. Decoased 
claimed to ba the original inventor of tho self-acting signal and 
poiats lever, ani his claim to this distinction certainly appears a 
strong ons. His invention was the outcome of a narrowly-averted 
accident at the janction of two lines at Hest Bank, a wayside 
station, three miles north of Lancaster, on the London and North- 
Western line, where he was employed as pointsman. He had his 
points open to allow a train tc cross from the junction, and before 
he could get the distant danger signa! into position, an express 
train dashed through—a collision being only just avoided. This 
was in the summer of 1831. Oa O:tobar 26:h, Mr. Leighton 
described his iavention in a letter to the Lancashire Gazetie as an 
apparatus which ‘‘locks both up and down janction points, and no 
polatonnn can open the points until he has put the distant signal 
up to danger to protect a train crcssing the main liae, The distant 
signal standing at danger unlocks the points, giving the pointsman 
permission to open the pointe, and he cannot possibly open the 
points until he has put the distant signal up to danger.” His 
invention had been tried three weeks before, and could be applied 
at acost of 103. In his letter, the inventcr, with a refreshing 
candour, invited anyone “iaterested in the working of points and 
signals” to visit Hest Bank Janction. The invention was ulti- 
mately adopted. 


Tue Metropolitan Railway Company has duly deposited 
its Bill for next session in the Private /till-office of the House of 
Commons. The Bill is divided into six parts. By Part 2 the 
company s%ek powers to alter the levels of their existing railway 
for a distance of over ]} miles bstween Kingsbury-Neasden S ‘ation 
and Kilburn-Brondesbury Station, and also to acquire additional 
lands adjoining their stations at Northwcod, Willesden Green, 
Wendover, Quainton-road, and Chorley Wood. Under Part 3 
important powers are sought to acquire certain properties in 
Marylebone-road, Finchley-road, and Easton-road for the purpose 
of ‘‘ maintaining openings for the ventilation of their railway.” 
The plans of the proposed openings are to be subject to the 
approval of the local authority withia whose parish the ventilation 
works will be placed, and in the event of any disagreement betwee2 
the company and the vestry the plans are to be approved by a 
civil engineer to be nominated by the Board of Trade, By Part 4 
power is taken by the company to work by elestricity the whole of 
the traffic on their railway or on any part of their system, includ- 
ing the lines owned jointly by them and the Metropolitan District 
Railway Company. For this parpose it is sought to erect a 
generating station on land adj >iniag their Eigware-road Station, 
and power is also sought to enter into agreements with the 
Metropolitan District Railway Company with reference to the 
working of both systems by electrical power. Under Parts 5 and 
6 of the Bill additional powers ara proposed to be conferred on 
their Surplus Lands Committee for dealing with lands between 
Pinner Station and Verney Janction Station and botween Chalfont- 
road and Chesham stations, Power is also sought by the 
Metropolitan and District Joint Committee to accapt a lease from 
the South-Eastern Railway Company of all the lands above the 
Joint Committee’s Cannon-strest S:ation. No now capital powers 
are sought under this Bill. 


Tae first trial trips on the electric railway up the 
Gorner Grat, near Z2rmatt, were carried ont last week in the 
presence of the inspectors of the Swiss Railway Dapartment. The 
section already completed has a length of 1600 metres and a 
gradient of 12 per cent. Tho tests, says the Hiectrician, gave com- 
ae satisfaction, both the ascent and descent of this gradient 

ing effected without the slightest difficulty, the motors holding 
the locomotive perfectly to its proper speed. Starting on the 
maximum gradient with a fally-loaded train was also effected with 
great facility. It will be remembered that this is a rack railway, 
the total length being 9°8 kiloms., and the maximum gradient 
20 per cont, The power is derived from the Findelenbach, which 
drives four turbines of 250-horse power each, coupled directly to 
three-phase alternators of 5000 volts and 40 ampéres, Transformers 
are placed in the power-house itself for feeding the line as it passes 
the building, and two other transformer stations are provided. 
The pressure on the trolley line is 550 volts. Exch locomotive is 
equipped with two three-phase motors of 90-horse power each, 
driving the main pinions by spur gear. Owing to the 
property of three-phase motors, by which they” will act as 
generators and take up the fall power which they are designed to 
give out as motors, when driven at 2 or 3 percent. above the x 
of synchronism, the locomotives will, in descending, give power back 
t» the line. In case only descending trains should be on the line, the 
sarplus power will be taken up in a water resistance in the power- 
house, Tho contractors for the whole of the electrical equipment 
are Messra, Brown, Boveri, and Co., who, in the wall-known Lugano 
tramway, were tho first to apply the three-phase system directly 
to traction, They have also supplied the electrical parts of the 
losomotives for the Jungfrau Railway, where their system is to be 
adopted, and are now engaged on the equipment of the line from 
S-ansataad to Engelberg, which is to be running next spring. 








NOTES AND MEMORANDA. 


Tue exports of sugar from Queensland since June 1st 
have amounted to 50,000 tons. 


Ir is reported from Haparanda, Sweden, that in 
several parts of the Matillavara mountains, near the village Tara- 
kankoroa, eight kilometres north of Upper Tornea, gold layers 
have been found. 


In November of present year 1294 persons emigrated 
from German ports, against 1357 for the corresponding month 
last year. From Antwerp, Rotterdam, and Amsterdam, 247 
persons emigrated, against 324 in 1895. 


Tae number of cyclists in Berlin is now about 60,000. 
The statistics of accidents from January 1st to November Ist show 
that there were 1041 collisions—755 with foot passengers, and 286 
with vehicles—of which 483 had no serious consequences, 500 caused 
slight, and 58 severe injuries, Ssventy-nine cyclists were slightly, 
and fifteen seriously injured. Twoof the latter died, and a woman 
who was knocked down by a cyclist was badly ir jared. 


In the Philosophical Magazine for December Mr. J. D. 
Hamilton Dickson examines the relation between the electric 
resistancs of a metallic wire and the temperature, Mr. Dickson 
proposes a formula of the form (R + a)? = p(/ + 4), wherea, p, b 
are constants, and gives reasons for considering it as more repre- 
sentative of the connection between temperature and resistance 
than any formula hitherto proposed, and jast as simple as any. 


Woop pulp and cellulose now form a most important 
industry in Norway, in spite of its youth. For Norwegian wood- 
grinding mills 1896 was an average year, while for the celluloss 
industry the demand was far greater than the supply. The total 
export of this article was 314 280 tons—of which BF 808 tons were 
of Swedish productior—at a value of £854,560 ; whereas the total 
age was only 276,047 tons in 1895, and the value £748,222. The 
bulk of this article goes to Great B.itain. 


A new method of preparing carbides by the action of 
calcium carbide upon oxides was described at the last meeting of th> 
Paris Academy cf Sciences, by M. Moisean. It appears that 
calcium carbide reacts with many metallic oxides at the tempera- 
ture of the electric furnace, giving the carbide of the metal and 
lime, ths latter being again partially converted into carbide by tha 
carbon of the crucible. Tae carbides of alaminium, manganese, 
chromium, molybdenum, tungsten, titaniam, and silicon wera 
obtained by this method. Tne oxides of lead, bismuth, and tin 
gave the puro metals oa similar traatment, 


A Bxooktyn correspondent of Natwe sends this item 
of news:—‘‘ Professor Langley and Professor E'freth Watkins 
have constructed a flying machine designed to draw a railroad 
car, This has been tested for several days on the Medford 
branch of the Pennsylvania Railroad, near Mount Holly, N..J., 
and bas drawa the car at the rate of six miles an hour. The 
machine is actuated by a gasoline engine, the power being 
applied to two propellera, about 4ft. long, which make 800 revolu- 
tiors por minute, I is expscted that machiaes can be con- 
mesg on this principle, which can draw cars at the usual railroad 
speed.” 

A COMMUNICATION was made recently to the Paris 
Academy of Science by M. G. Sagnac on ‘The Transformation 
of the X-rays be Metals.” Tae author finds that if a bundle of 
X-rays is allowed to impinge upon a polished metallic surface, such 
as steel, or a mercury bath, there is no appreciable regular refisxion ; 
but rays, termed by the author secondary rays, can be shown 
hotographically or electrically to be diffased from the surfaces. 
‘These radiations show generally all the properties of the original 
X-rays, bat the nature of the metal is not without influence, as 
the secondary rays from different metals can be distinguished by 
their unequal transmission by the same substance. 


Besipgs calcium and carbon, there are present in 
commercial calcium carbide, silicon and iron, says M, le Chatelier. 
By decomposing by water and then by acid, and floating the 
residus in methylene iodide, the whole of the iron is found at the 
bottom as silicide. If the calciam be in excess of the carbon, the 
remaining silicon appsars as calcium silicide ; but if the carbon bs 
in excess, carbon silicide isformed. Thus ths determining affinitie: 
are those of iron for silicon and of carbon for calcium, There 
seem to be two eilicides of calcium—one attacked by hydrochloric 
acid, but not by nitric; the other easily attacked by nitric or 
acetic acid, and giving with hydrochloric acid an insoluble white 
residue in place of the yellow one which the other leaves. The 
attack of calcium silicide by acid leaves a mixture of these residues, 
analyses of which vary between the formu’ Si,0,H, and Si,0,H,. 


MANGANESE bronze, free from iron, may be prepared 
by using a rich alloy of copper and manganese, in the placa of 
the ferro-manganese ueually employed. An alloy thus prepared 
and suitable for gan wheels, prope'lers, and miniog machinery, had 
the following composition:—Copper, 53 per cent.; zine, 42 per 
cent,; manganese, 5°75 per cent.; aluminium, 1°25 per cent. The 
absence of iron permits the use of the | proportion of zine, 
without risk of rendering the metal brittle. An alloy of the 
following composition : copper, 67°25 per cent.; manganese, 18 ‘5 
per cant.; zinc, 13 per cent.; and aluminium, 1°25 par cent. 
proved an excellent substitute for German silver, being quite as 
strong and making better castings, while it is less liable to corro- 
sion. Its electrical resistance is four times as great as that of 
German silver, Tae small percentage of aluminiam in the alloys 
described above, according to the Engineering and Mining Journal, 
was added to overcome the difficulty of obtaining sound castings. 


Ar the meeting of the Aéronautical Society of Great 
Britain held on Thureday, the 16:h inst., the application of kites to 
the pres:rvation of life wa; illustratad by the apparatus of Captain 
Spiers, who considers that the simplest means of carryiog a line 
from a wrecked ship to the land is by meaas of a kite. Captain 
Baden-Powell, the secretary of the society, exhibited a specimen 
of the kites he employs for man-lifting pu . He said that 
as a rule four or five kites 12/t. long were sufficient to lift a man, 
though in a very strong wiad he had bean raised off his feet by 
one. In America kites had been used for meteorological purposes, 
and experiments had been made with them for military purposes, 
He thought it a pity they bad not been employed in the opera- 
tions in India. Mr, Pilcher showed one of is soaring machines 
in which he had been able to cover nearly 300 yards. He was now 
at work on a four-horss power oil engine, to weigh aboat 40lb., 
which he intended to fit together with a 5ft, screw propeller to 
one — these machines ; he hoped then to have a genuine flying 
machine, 


In all successive stages of the development of mechanical 
power as applied to marine propulsion one characteristic is para- 
mount, and that is the increase of power developed in proportion 
t» weight. From the beam and side-lever engine to the oscillating 
cylinder, from the cumbrous slow-moving paddle-whsel to the light 
swift-running screw propeller, from steam-pressure level with the 
atmosphere to steam-pressure sixteen times above the level of the 
atmosphere, from the fire-tube boiler with some of its plates 
nearly an inch and a-half thick to the water-tube boiler whose 
heaviest part is one-sixth that thicknes:, from natural farnace 
combustion to forced or fan-driven combustion—every step has 
been to reduca the weight of machioery per unit of power. From 
a consumption of 8 1b, of coal per unit of power to a consumption 
of 14 1b. of coal per unit of power, every successive stage has been 
to reduce weight of the fuel to be carried per unit of power on 
board ship The very central eszence of all past progress, said Mr. 
Fortescne Flannery, M.P., in bis address last week to the members 
of the Iastitution cf Marine E.gineors, has beon the reduction of 





the combined weight of machinery and fuel, 





MISCELLANEA. 


Tue Fire Brigade Committee of the London County 
Council recommend the reorganisation of tho river service, inclua- 
ing some changes in regard to the river stations, 

Tae Dover Corporation on Tuesday last discussed the 
provision of a municipal telephone exchargs. It was decided to 
communicate with Huddersfield Corporation, where such a system 
is at work, the charge being about £3 for each subscriber. 

Tue coal-carrying trade from England to North Ger- 
many may possibly be prejudiced by a -. jast taken by the 
German railways. Exceptional tariffs have been agreed upon for 
the transport of Silesian coal to Prussia and Pomerania, and thsy 
are to come into force immediately. 

Tue Highgate-hill Cable Tramway broke down late last 
Saturday night owing to the giving way of a large wheel in an 
underground chamber at the top of the hill. On this wheel 
the endless cable which drives the whole of the cars turns, and 
when the wheel broke the traffic ceased altogether. 


Ir is stated that the directors of the Hamburg- 
American Line have invited tond:rs from the large Garman a 
building companies for the constraction of a steamer noi only 
larger than the Pennsylvania and the unfinished Pretoria, but al: o 
of superior dimensions to the North German Lloyd Company’s 
boat Kaiser Wilhelm der Grosse. 


Tue Belgian Government scheme for rectifying the 
course of the Scheldt is in danger of being quashed. The idea i: 
to stra‘ghten the bed of the river so as to avoid the bends. and 
for this purpoce it would be necessary to demolish the North 
Citadel and a portion of the walls of the fortress; but as this 
would involve a re-arrangement of the whole plan of fortifization, 
the proposals of the (:overnment are being etontly opposed in 
Antwerp. 


Tue Hastings Corporation is said to be considering the 
projsct entartained by a London syndicate to construct a new 
parade and marine drive from St. Leonards to Glynde Gap, there 
joiniog the main road to Bexhill. The promoters ask foran annual 
subsidy of £1500 for ten years, t» cease, however, when 5 per cent. 
is paid on the original capital. Tae scheme, by which adjacent 
land would be developed ia building plots, would giva the town a 
continuous marine parade of several miles. 


TE Queen, the third steam lifeboat recently acquired 
by the Royal National Lifeboat Association has bsen assigned to 
New Brighton, an important station at the entrance of the Mersey. 
Boing fitted on the turbine system of hydraulic propu’sicn it will 
carry no external apparatus of screw or paddle-wheels, thus 
obviating as far as possible the rick of disablement by fouling 

The new boat uses both coal and oil fuel, 8401b. of 
which, says the Times, were consumed for a speed of nearly n‘ne 
knots in its trial run of two hours, 


As the result of their experiments, the Departmental 
Committee, who have been inquiring into the testiag of explosives 
for use in coal mines, have come to the conclusion that there is at 
present no such thing in existence as an absolutely safe explosive, 
2.¢, one Which under co conceivable circumstances could set fire 
to gas. In the anticipation that the progress of science will give 
rise to great improvements, they think that notice should be given 
by the S»cretary of State that he will revise the permitted list from 
time to time, altering, if need be, the conditions cf the teste. 


Tue discovery of a large supply of natural gas occurred 
accidentally whilst boring for water in the parish of Waldron, 
Sassex, writes Mr. Charles Dawson to Nature. The gae, the supply 
of which is controlled by s{ jst, has shown no diminution in 
pressure daring fifteen months, and it is thought that there is an 
ample tupply for the lighting of a town. Samples of the gas have 
been submitted to the county analyst for East Sassex, Mr. S. A. 
Woodhead, and although he has not yet completed his analysis, 
he thinks that the gas is probably derived from petroleom. The 
gas is probably derived from beds of lignite, and perhaps from the 

troleum shales of the Parbeck beds ; or possibly, but less pre - 
bably, from the Kimeridge clay underlying these beds—Sub- 
Wealden boring—which contains a hard, light-coloured bed rich in 
p3troleam, 


Tue Board of Trade report for 1897 on the sight tests 
used in the mercantile marine shows that of the fifty-six candidates 
who failed in colour vision in 1896 twelve wore examined on appsal 

of whom five passed and seven were rejected. The numter of 
officers already in possession of certificates who, on coming up for 
examination in 1896, failed to pass the sight teste, was twelve— 
one master, five mates, and two second mates failing in colour 
vision, and one mate and three second mates failing in form vision. 
Two of the mates who failed in colour vision appealed and passed, 
and one of the second mates who failed in form vision passed on 
re-examination. The percentage of failures to pass the colour 
tests was 1°02, a percontsge almost exactly the same as that 
obtained in former years, before the introduction of the wool test. 
The most extraordinary point in the report i3 the great number of 
normal sighted persons who were rejacted a3 colcur blind ; no leas 
than 41 ‘6 per cant. of those who appealed passe?. This state of 
— says the British Medical Journal, we may expect to continue 
until properly qualified medical men are employed as examiners, 
and a trustworthy test is used. 


At a recent meeting of the Derby Corporation the 
Sp2cial D ainage Committee recommended :—‘(1) That the 
report of Messrs, Bramwell and Harris bs approved, and that the 
committee be empowered to take all steps and proceedings and to 
give all requisite noticss for applying for the necessary parliamen- 
tary powers for the compulsory acquisition of the lands, to give all 
on notices as are required by statute or otherwise before the 
commencement of the works, and to apply to the Local Goverment 
Board for sanction to the borrowiog of the moneys required for 
the purpose, and generally to doall such matters and things which 
may be necessary for the carrying out and execution of the works. 
(2) That Messrs. Bramwell and Harris be e as engineers for 
carrying out the sewage scheme on the terms set out in the report 
of this committee.” It is proposed to acquire from 700 to 10C0 
acres of land close to Spondon Station, and to discharge the 
effiaent, after precepitation bas taken place, into the river 
Darwent just below Borrowash. The system is expensive, but it is 
belisved to be the most effectual yet invented. It will cost 
£100,000 for land and works at Spondon, and £20,000 for altera- 
tions to drains and sewers, &>. 


In relation to the recent fire in Cripplegate, the Im- 
provements Committee of the London County Council have re- 
ceived a deputation from a Committee of the C »mmissioners of 
Sewers, who prodaced plans for the formation of a new east and 
west thoroughfare directly connecting London W-ll with Smith- 
field, and passing through the district affected by the fire, and also 
of a nsw street passing from Redcross-street to Falcon-street by 
way of Hameell-street. But, in the opinion of the County Council 
Committee, these proposals do not provide for such a re-arrange- 
ment of the narrow streets on the area affected by the fire as 
would prevent the recurrence of a great conflagration. The pro- 
posals, therefore, in their present form do not commend them- 
selves to the Council’s Committee, and the latter have informed 
the Commissioners that they consider any improvement to be 
actually undertaken should provide primarily for the les3ening of 
danger from fire in the district in question. Th2 Committee in- 
timated that they would feel disposed to give favourable consider- 
ation to any proposal for the formation of a new thoroughfare 
through the area affected by the fire, to facilitate the east and 
woet traffic, A further communication from the Commissicners is 





now awaited, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


E. B. D.—Yes. You ought to put yourself in communication with some 
of the electrical journals. 

T. W. S.—We are obliged by your letter. The facts are too obvious to 
render any correction necessary. 

P. W. P. (Yeovil) —See the Aéronautical Annual, published by William 
Wesley and Son, 23, Essex-street. Strand ; Aéronautics (Journal), M. N. 
Fomey, 47, Cedar-street, New York; Revue de l'Aeronautique—the 
mest complete—G. Masson, Boulevard st. German 120, Paris. The 
October number of the Journal of the Western Society of Engineers, 
Monadnock Block, Chicago. contains a good illustrated article on 
*“* Gliding Experiments,” by Mr. Chanute. 

SrupENt eee ge ad a ga expression is correct. The log line is 
provided with *‘knots.” When the log is heaved a sand glass is 

turned, and the number of knots on the line which pass the observer 
is the same as the speed of the ship in knots per hour. The sand glass 
usually runs half a minute. The knots are spaced on the basis that 
1°689ft. per second rep ts one tical mile per hour. The log 
line is ususlly about 150 fathoms, or 900ft. long. and 10 fathoms from 
the log to the first knot. For a half-minute glass the knots will bo 
50°8ft. apart. The knots are put 47ft. 3in. apart when a twenty-eight 
second glass is used. 











INQUIRIES. 


DECIMAL CLASSIFICATION. 


S1r,—Can any reader tell me where an index of the decimal classifica- 
tion of technical and general scientific literature, and the 7 


cards and apparatus, can be obtained ? 








MEETINGS NEXT WEEK. 


Roya Iwst.truTion or Gaeat Brirarin.—Tuesday, December 28th, 
Thursday, December 80th, and Saturday, January Ist, at 3 o'clock. 
Lectures on “ The Principles of the Electric Telegrayh,” by Prof. Oliver 
Lodge. D.Sc , LL D., F.R 8. 





DEATHS. 

On the 138th November, 1897, at Delhi, Lovupouw Francis MacLean, 
C.E., C.LE., Saperintending Eogineer Jumna Canal, agei forty-nine 
years and eight mouths. 

Oa the 17th December, on his homeward voyage from S. Africa, on 
board the R.M.8. Tartar, Gzorce Henry Leane, C.E, F.8.1., of 21, 
Queen Anne’s-gate, Westminster, and 24, Sisters-avenue, Clapham 
Common. Deeply mourned. 
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THE CONFERENCE. 


On another page will be found the results of the last meet- 
ing of the Conference. The proposals made by the Federated 
Employers have been accepted in a qualified sense by the 
delegates of the Amalgamated Engineers and the Federated 
Unions. Unfortunately, however, Mr. Sellicks and his com- 
panions have not been given by the unions they represent 
the same powers as those possessed by Colonel Dyer and 
his fellow-delegates, and. in consequence, a second ballot 
must be taken. It is semi-officially stated that the voting 
for and against accepting the employers’ proposals 
will be fairly even, and that if this is the case, the men 
will return to work after Christmas. It would be pre- 
mature at present to congratulate the employers on a 
victory, but we cannot sufficiently express the gratifica- 
tion which we feel, and which ought to be felt by every 
member of the community, that there is at least a promise 
of peace in the immediate future. Yet we see withregret 
that the voice of the leaders is still for war. If the attempt 
to arrive at a settlement should prove abortive, we have 
no doubt that the result will be what we have already 
foretold. The strike will wear itself out. New conditions 
will slowly but permanently establish themselves in the 
workshops of the country. The process will be attended 
by much suffering and loss. It will be all the more per- 
manent and thorough. 

Costly as the struggle has been, it has not been with- 
out its advantages. Much has been learned. We see 
' now in the plainest light that the astonishing ignorance 

of the men has played a most important part in the 

development of the war. It is in the fullest sense 

astonishing that intelligent men should be content to go 
' on from day to day and_year to year without making an 
| effort to master the elementary principles of that com- 
merce on which they depend for their livelihood. It 
ought to be clear that the more work finished in a year, 
the larger will be the sum to be divided among the pro- 
ducers. If it could be shown for a moment that the 
market was so glutted that sales could not be effected, 
then it might with fair show of reason be argued that 
production ought to be limited. But nothing of this 
kind can be demonstrated. Indeed, no attempt has been 
made throughout the entire struggle to show that there 
has been over-production in engineers’ shops. A demand 
for increased wages would have been legitimate, straight- 
forward, tangible, and we have-every reason to believe 
that the demand would have been granted. _ But the 
attempt to reduce output is so irrational, that, after all, 
no one has had a word to say in its favour. It has been 
contended that the eight hours day simply meant more 
overtime, and so more wages. It is possible that this 
was the view taken by the majority of the men. The 
vigorous attempt made by the delegates to limit overtime 
goes to show that the leaders were adopting a different 
policy. Some interesting points have been brought into 
prominence recently, and serve to show how complicated 
are the arrangements under which our manufacturing 
operations are carried on. In certain London shops, 








where the eight hours day has been conceded, the men 
have reaped no advantage whatever. Living in the 





suburbs, they have hitherto availed themselves of the 
workmen's trains run at early hours in the morning at 
special rates to carry them to their work. But these 
trains are far too early for the eight hours day; and the 
men have had either to hang: about the streets for an 
hour every morning, or travel by later trains at full rates. 
It is, of course, impossible to run workmen’s trains after 
a certain hour when the City traffic begins; a traffic which 
already taxes all the resources of our means of transit to 
and from and through the metropolis. 

It is much more correct to say that the men have 
failed than it is to assert that the employers have won. 
The men attacked a position, and the employers have so far 
successfully defended it. All the nonsense talked about 
“smashing the unions” has evaporated. The whole 
struggle has been between socialism, as embodied in the 
new unionism, and the employers; the older unionism 
remains intact. The contest will supply matter for 
much refiection, many books, and serious treatises for 
some time to come. Not the least remarkable feature 
in the affair is the circumstance that action should have 
been taken to limit output and restrict the action of the 
employers, at the very time when a really. tremendous 
change in methods of production isin rapid progress. This 
This is so important a point that we may be pardoned if we 
dwell onit. The theory of the Amalgamated Engineers is 
that highly skilled artisans are absolutely necessary to the 
production of machinery—that, in fact, the mechanical 
engineer cannot carry on his business without such men. 
Furthermore, it is assumed that outside the ranks of the 
Federated Unions men of the requisite skill cannot be 
found. All this was quite true a few years ago; but all 
this is not true now, and in a short time little or none of 
it will be true. Let us take, for example, the fitter. 
In times past he was essential, and it was further- 
more essential that there should be plenty of 
fitters. But in many shops now the fitter is scarcely 
wanted. The machine tool has taken the place of the 
chipping chisel and the file. Every one who keeps his 
eyes open must be aware of the marvellous changes 
which afew years have brought about in this respect. 
Nor does this truth hold good of the fitter only; the 
erector, the turner, each begins to take a second or third 
place. Thus we see cylinders bored out to the one- 
thousandth part of an inch. One man keeps all the 
boring heads with their knives inorder. The men attend- 
ing to the boring machines have nothing to do; indeed, 
they must do nothing but attend to the lubrication. 
Work is cut up and sub-divided more and more 
every day. Just as the fitter supplanted the old mill- 
wright, so is the machine tool taking the place of the 
fitter; and it is no great stretch of the imagination to 
picture the tirae when, in plain words, the skilled working 
engineer will not be needed, save in very small numbers. 
Haifa dozen first-class men witha hundred labourers under 
them will be able to turn out as much work, and better work, 
than three times as many Amalgamated Engineers can do 
now. This is no fancy picture. Let any man whohas had an 
experience of five-and-twenty years in the shops recall 
how things were done in his youth and how they are 
done now, and he cannot fail to notice how tremendous 
has been the change. The Amalgamated Engineers 
appear to have grasped the facts in a limited way, and 
they have attempted to stop the tide with a pitchfork 
by prohibiting labourers from working machine tools. 
Similar attempts have been made before by the workers 
in almost every branch of production, and the result has 
always been the same—the machine has invariably won. 
The present case is no exception. It is not too much to say 
that many of the employers never before fully understood 
what automatic tools could do for them ; and a direct and 
immediate result of the dispute will be the expenditure of 
large sums on mechanism which will never strike. Mr. 
Barnes begins to appreciate the position ; -he at least has 
learned a good deal. In the course of-a speech which he 
made on Sunday afternoon, he said that while the status 
of the union had been recognised in regard to changes 
brought into the workshop, the right of collective 
bargaining had been maintained, and the right of the 
union to take the initiative in the redress of grievances 
had been conceded; but upon other points there was 
considerable risk, and ‘‘they really amounted to the 
bringing into the workshop of a new body of workmen 
which would answer. the purpose of the employers, 
leading to the specialisation and sub-division of the 
trade.” Precisely so. Here Mr. Barnes. manifests 
perepicacity. But he may content himself with the 
assurance that the struggle which he has brought about 
has only precipitated the inevitable end. The great foe 
of the union is the machine tool maker. It has been 
said that it is almost impossible now-a-days to find a man 
who can file straight. No one particularly wants such a 
man. Straight filing is a drugin the market.. We could 
name engine factories on the Continent in which they work 
to the ;gy,in-, and the bill for files does not exceed £5 
per annum. The truth is, if Mr. Barnes and his fellows 
could but see it, that, as we have said, a great change is 
coming over our method of. production. Such changes 
are not peculiar to any trade or business. Mechanical 
engineering has in this country resisted the change to 
the last; but it is here, and day by day the employers, 
aided by the tool makers, not in Britain only, but all over 
the world, will become more and more independent of the 
working engineer. The movement is not confined to 
engineering ; the boot and shoe trade, for example, has 
been revolutionised by machinery. The old hand-made 
boot has become, with its. maker, a thing of the past. 
Steam engines are travelling along the same road that 
the boots traversed. A hundred men like Mr. Barnes 
could not prevent the movement. It is steady, remorse- 
less, certain, and the most that can be done is done when 
the men of the present generation accept the conditions 
and make the best of things. It is better to work two 
tools for a wage and a-half than no tool at all and 
starve. 

Mr. Barnes is glad that the principle of collective bar- 
gaining has been retained. We are not aware that it was 
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ever in oes. To speak of ‘collective bargaining by 
individuals” savours of a bull, but we know what is 
meant. The union idea of collective bargaining is some- 
what strange. All that the union appears to do is fix 
some rate of wages less than which no unionist shall 
accept. There is another form of collective bargaining, 
however, which we commend to Mr. Barnes’ attention. 
A certain works employs so many hands, and the wages 
amount to £1000 om week, let us say. How would the 
union like to take this sum and contract to turn outa stated 
quantity of machinery per month in return forit? That 
would really be collective bargaining. We do not think 
it would be found to work. In a very little time we 
should hear a good deal about incompetent and lazy men 
who did not do their share of production. That was 
what occurred in France, in the Phalansterés, with the 
result that they were broken up. That is what is mainly 
responsible for the failure of so many co-operative under- 
takings in this country. Yet it is clear that the em- 
ployers or capitalists have to do this very thing. They 
have to pay the idle and incompetent, or untrustworthy, 
just a3 much as they pay the good men, and that they 
object to this is one main ground of quarrel with them. 

Nominally the Conference will meet on Tuesday next ; 
when it really will meet again is, however, uncertain. It is 
believed, as we have said, that the men will resume work 
on the new conditions. Indeed, we understand that a 
great many have already gone back, for there is a notice- 
able reduction in the number drawing strike pay. The 
only thing not settled by the delegates has been the 
eight hours day. In the country there has been no move- 
ment in favour of this, nor does it seem to be very 
popular. Under the circumstances it is not improbable 
that the question will be allowed to drop. That would 
be altogether the best policy all round. 


SUBURBAN RAILWAY TRAFFIC. 

Every year, early in the winter, the cries of an afflicted 
and long-suffering populace ascend to the gods calling 
down vengeance on every one from the chairmen down- 
ward, who is supposed to control the passenger traffic of 
our suburban railways. The cries are vain. Vengeance 
is neither swifé nor sure. An average velocity of seven 
miles an hour including stops is maintained ; no one is 
sacrificed, and for all the good that complaints have 
effected they might as well have never been uttered. If 
an effort really worth the name is to be made to improve 
suburban railway service in punctuality, comfort, and 
efficiency, something more than writing to the Times or 
the Daily Telegraph is needed. The first step to reform 
is to ascertain the precise nature of the abuse, its cause 
or causes. In possession of a few facts of this kind, it 
will become possible to suggest remedies. 

Now one of the very first points to be settled is the 
responsibility of the railway companies for the defects of 
the service. If we dive beneath the surface and get, so 
to speak, at the inwardness of the matter, some curious 
facts will come to light, and we shall begin to doubt 
whether after all the railway directors and traffic managers 
are the demons they are supposed to be, or genial gentle- 
men doing all that in them lies to accomplish physical 
impossibilities. In the first place, it is certain that the 
action of the Board of Trade is responsible for a great 
deal of delay. In return for that delay we have safety. 
The travelling public must not forget that the elaborate 
rales—sanctioned, if not drawn up—recognised as neces- 
sary, if not actually enforced, by the Board of Trade 
have bzen successful in making metropolitan suburban 
traffic as nearly absolutely safe in all weathers and at all 
times as is compatible with human intelligence. The 
motto of the companies is ‘‘ We run no risks.” The 
general public appear to think that it is always possible 
to keep time whether there are fogs or not. So it is, but 
it is not possible to keep time in a fog, save under special 
conditions, and yet incur no danger of collision. This is 
the essence of the whole matter. In winter punctuality 
usually means risk. Punctuality is sacrificed to safety. 
Our readers may take our word for it that there are few 
things in the railway world which more affect railway 
men than unpunctuality. Its occurrence is in nine cases 
out of ten due to causes which can only be removed by 
certain drastic measures to which we shall come pre- 
sently. They will probably suggest themselves to those 
who care to follow us a little further. 

Tae suburban railways of the metropolis constitute a 
tangled maze or network constructed by degrees, here a 
bit and there a bit, without any system or order, just 
in the same way that London itself has grown up. The 
working of the traffic over this maze is an operation 
complicated to the last degree. The junctions alone are 
sufficiently appalling; but when, farthermore, we consider 
the way in which every company seems to run over 
every other company’s line, the wonder is not that trains 
are unpunctual, but that they can keep time at all. 
Instead of dealing in vain generalities, it will be well to 
take some typical bit of suburban rail, and consider how 
it is worked. We take, for example, a London and 
South-Western train running between Ludgate-hill and 
Wimbledon. The distance is about ten miles. Four 
junctions have to be passed by the train. At starting, 
the train runs on London and South-Western rails; then 
it comes on to the London and Brighton line, at Toot- 
ing Junction; at Tulse-hill Junction it gets on to the 
London, Chatham, and Dover system, passing Herne-hill 
Junction and Loughborough Junction, and it may enter 
Ludgate-hill Station either on that company’s metals or 
on those of the Metropolitan Extension. As the South- 
Western is an “‘interloper” or ‘ foreigner,” it has to 
give precedence to the trains of the companies over 
whose lines it has running powers. Let us take a down 
trip. The train always starts from Ludgate on the 
Metropolitan Extension Company’s rails. To get on the 
down main line of the London, Chatham, and Dover, it 
has to cross the up main line. Here is an initial source of 
delay. The South-Western local cannot be allowed to 
proceed if there is a London, Chatham, and Dover 
expected. This difficulty got over, all is pretty clear 





until Loughborough Junctionis reached ; here a cross-over 
Crystal Palace train may cause delay. Next comes Herne- 
hill Junction. The London and South-Western is here 
compelled to cross the London, Chatham, and Dover 
main line at an oblique angle, and must wait for 
main line trains—up or down. Next Tulse-hill Junc- 
tion is reached after a very stiff climb up a very crooked 
incline. Once again our wretched train has to cross a 
main line, this time the London, Brighton, and South 
Coast, and to wait for main line trains. Much the same 
operation is repeated at Tooting Junction. A moment’s 
reflection will show that the punctuality of the South- 
Western train entirely depends on that of the trains of 
three or four other companies; and the worst of it is that 
if the train is thrown out and misses its turn it may have 
to wait an indefinite time until it gets another chance. 
Now what is true of this train is true of the great 
majority of our suburban trains. Let us consider a 
— in detail how the desire to secure safety promotes 
elay. 

The distance between Herne - hill and Dulwich is 
14 miles, and the down side of Herne - hill Junction is 
controlled by Croxted-lane box. If, now, a London and 
South-Western train is at Herne-hill ready to cross over, 
it must wait if a main line train for Herne-hill is arriving 
at Dulwich. It is easy to see that the main line train 
could under no circumstances run a mile and a-half while 
the South-Western train ran a hundred yards. But lest 
the slightest risk should be run, the interloper has to wait. 
In the same way at Tulse-hill a delay of five, six, or even 
nine minutes frequently takes place because the Ports- 
mouth express on the Brighton line is due, and the South- 
Western must wait, albeit the crossing could have been 
effected in half a minute. We thus have the curious 
fact that the South-Western train may be out of all 
measure unpunctual because two main line trains. belong- 
ing to other companies, did not succeed in keeping time. 
That is to say, the unpunctuality of a suburban train of 
thirteen big passenger coaches, carrying six hundred 
persons, is brought about by causes over which the London 
and South-Western Company has no control whatever, 
and which operated in the first instance a hundred miles 
or so from London. But it must not be forgotten that 
all these difficulties are enhanced and made worse by 
neglect or incompetence on the part of officials. It is by 
no means certain that station-masters, signalmen, and 
porters do the best that can be done under the conditions. 
It ought not to be possible for a South-Western train, 
running on the South-Western Railway only, to spend 
two hours in travelling from Wimbledon to Waterloo. 
Nor should a similar period be requisite for the running 
of a train between Victoria and Croydon. 

We have hinted that our readers could perhaps recog- 
nise, without our help, some of the remedies that must 
be adopted before any real good can be effected. The 
first is, that every company should secure access to 
London over a line of its own, and that no other com- 
pany should be permitted to use it. As an example of 
the good that would result from this, we may cite the 
Great Eastern, which proudly and justly claims to have 
the most punctual suburban passenger trains in the 
world. We shall, no doubt, be told that this suggestion 
cannot possibly be carried out. We admit the difficulty. 
But the recognition of its existence ought to be accepted 
as a very valid excuse for the railway companies. 
There sre, however, some things which could be done 
with very considerable advantage. There is really no 
reason why trains should always keep to the left-hand 
In order that they may, cross-over roads are introduced 
where they are quite unnecessary. The remodelling of 
station yards and junctions, and a rearrangement of the 
points and crossings, might often be effected, which would 
doa great deal of good. Thus we see trains shunted off 
one line of metals, only to be shunted on to it again in a 
mile or so without any sufficient reason. It should be 
the rule instead of the exception that the first train at a 
crossing should have right of way. First come first 
served. Fifty or sixty main-line passengers have no right 
to keep 600 suburban passengers waiting. Very con- 
siderable sums of money would no doubt be needed to 
carry out some of the changes which appear to be indis- 
pensable. We venture, indeed, to hint that the ap- 
pointment of a Royal Commission to take evidence 
and report on the working of suburban traffic would be 
advisable. The information which could then be placed 
at the disposal, not only of railway directors and traffic 
managers, but of the general public, would be found 
extremely useful, and would go far to divest an important 
subject of the mystery with which it is at present 
surrounded. We can assure our readers that the Com- 
missioners would find no lack of evidence. The questions 
involved are of enormous interest; we have, of course, 
found it impossible to do more than direct attention to 
one or two salient features of a mighty problem. 


PROGRESS IN NAVAL ORDNANCE IN THE UNITED STATES, 


Wes have just received a copy of the Report of the chief 
of the Bureau of Ordnance to the secretary of the 
United States, through the courtesy of Captain Coules, 
late naval attaché in London. There are important 
features to notice in it and some most original and 
interesting experiments. The United States authorities 
seem now alive to the need of a quick-firing gun of suffi- 
cient power to cope with the secondary batteries of war 
vessels, protected as they are by medium armour. The 
conversion of their 6in. guns into quick-fire pieces has 
been begun, though it is not being pushed forward in the 
way that a Power less favourably placed than the United 
States would deem necessary. As we understand it, pro- 
vision is being made for the cost of cnly twenty-five con- 
versions in the year. No wonder that Captain O'Neil, 
who has succeeded Captain Sampson as chief of the 
Bureau, writes on the necessity of securing funds and 
pushing on. Any Power with cruisers such as are turned 
out at Elswick might have a terrible advantage in a 
sudden act of war with the States just now, though 
doub less things would noj then remain long as they 





are. The mounts, however, for the guns appear to 
be pushed on more rapidly, and new quick firing gung 
also. As to heavy gun mounts, a new design hag 
been devised for the 13in. guns, in which four nickel stee] 
recoil cylinders with recovery springs are symmetrically 
placed round the gun, which is shut in a steel sleeve carry. 
ing the trunnions—in fact in a cradle. 

The loading arrangements and sights of the naval gung 
do not seem to be as forward and complete as we might 
expect. On the other hand, the introduction of capped 
ee shell is an advanced step, and we think 
a sound one. These are now regularly supplied by 
contract, the caps being those patented by Johnson. We 
confess that we have never seen any feature ina Johnson 
cap that has not been tried years ago at Shoeburynes:, 
so what is the subject of a patent in his ‘“ soft steel cap” 
we are unable to divine. However, we do not know all, 
and that we live and learn is impressed upon us by some 
trials of a system of Mr. Louis Gathmann for firing high 
explosives from powder guns. On reading the following 
we really almost rubbed our eyes, to try if we were 
awake :—‘ The essential feature of the projectile is the 
use of a very thin wall, giving great space for the explo. 
sive compound it is to carry, which is accomplished by 
equalising the pressure on the inner and outer surface of 
the shell, this being done by a movable piston in the 
base of the shell which, when acted on by the powder 
gases, transmits to the interior walls of the projectile the 
same pressure a3 surrounds it externally, the one 
neutralising the other.” 

This is certainly a most ingenious and original method 
of firing a shell with very thin walls. We have met with 
odd enough designs before now. We have scena gun 
that was rifled outside, and endeavoured to rotate its 
projectile by friction as it spun round itself. We have 
known of a projectile that fired away its gun each round; 
that is to say, a projectile that was like a gun, and fitted 
on round a sort of piston that directed and discharged it, 
but these were fancy designs invariably tried at the 
inventor’s own expense, and they pale before this 
deliberate experiment by such a scientific body as the 
U.S. authorities. The wall of a shell has hitherto been 
regarded as the protection to the explosive under the 
shock of discharge; but here the explosive is used 
to support the walls; for, as we understand it, a 
piston is to bring the interior of the shell to the same 
pressure as that to which the firing charge subjects the 
exterior ; in fact, the bursting charge and that of high 
explosive is made the medium of transmitting this pres- 
sure, and nothing smaller than a 13in. gun lined up to 
12in. would satisfy the inquirers as to the practical out- 
come of the experiment. The first projectiles were loaded 
with ‘inert material; they had walls }in. thick, and 
were found too weak, bursting near the muzzle or before 
leaving the gun, although the pressure did not exceed 
6 tons. Shells with jin. walls stood 8 tons, and reached 
a velocity of 1686 foot-seconds. Then a projectile was 
filled with wet gun-cotton, fused with fulminate and a 
dry gun-cotton primer, and we are informed that ‘ the 
firing of the gun and the explosion of the shell within it 
were apparently simultaneous. The gun was completely 
wrecked by the explosion, and the station mount was 
injured beyond repair. No one was injared, though 
fragments of gun and mount were thrown more than a 
mile in various directions.’ We certainly may not under- 
stand all the arrang2ments, because we read that gun- 
cotton-loaded projectiles had been fired on this system 
without accident, and some further experiments are to 
be made with an Sin. M.L. rifle. We should almost have 
expected to read that the inventor and officer ordering 
the experiment were provided with straight waistcoats, 
and the cost of the gun charged to their heirs or repre- 
sentatives. S» far as we understand the matter, judging 
from accident; and investigations in this country, every- 
thing depends on the size of the piston. Were it very 
Targe it would set up even the mildest black powder, and 
cause it to explode with a violence approaching detona- 
tion. Were it very small indeed, with a large head in the 
shell, its effect would be comparatively small, and if its 
head were small it would be local, though it would be 
likely to cause explosion. If, however, it were large 
enough to answer the inventor's object of equalising the 
pressure on interior and exterior, we should expect explo- 
sions to occur, and we commend the Bureau for finaily 
not “favouring the use of this system” on board naval 
vessels. Panch threw his baby out of window because he 
thought Judy might be passing by and might catch him. 
Most parents, however, do not “favour the use of this 
system.” 

A really valuable experiment next follows:—A shell 
containing 807 lb. of wet gun-cotton was hung against 
the face of a heavy armour plate 16ft. by 7ft., and from 
16}in. to 94in. thick. The explosion of the shell caused 
trifling effect on the plate, the face in one’place being 
fuzed and burned to the maximum depth of jin. This 
supports the conclusion commonly arrived at that a shell 
must enter deep into armour to produce effect. Armour- 
piercing shell charged with a certain insensitive explosive 
have been fired and driven unbroken through plates, explod- 
ingintherear. The explosive in question is strong enough 
to burst shells whose walls are too strong for powder. 
Smokeless powder manufacture appears to have pro- 
gressed, but we are not informed how the question stands. 
It appears to be contemplated for use with guns of all 
calibres. From the tables showing tests of plate and shot, 
it appears that the projectiles held their own against the 
plates better than with us, a shot with 19C0 foot-seconds 
velocity generally getting through a plate its own calibre 
in thickness. This may be due to better shot or worse 
plates than our own; in fact, there is no means cf 
comparing. We have long thought their projectiles 
were better than the old Holtzer which we use, and 


we would certainly back the Krupp plates now made 
against the Harveyed, so that the result is what we 
should look for, but beyond that all is guesswork. 
The fact is to be noticed, however, that capped shot 
break up less than uncapped, in some cases getting 
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through entirely uninjured. One remarkable round is 
registered, when an uncapped 6in. Carpenter projectile 

erforated an 8in. Carnegie nickel and hardened face 
plate unbroken, the striking velocity being 2493 foot- 
seconds. Some copper caps were tried, but apparently 
not with great success. The thick plates as hitherto are 
not so good as the thin. The 12in. appear to be generally 
perforated by 12in. shot with 1800 foot-seconds velocity. 
The 6in. plates seem to require 1900 foot-seconds to take 
the 6in. shot uncapped through them, although the capped 
perforate with considerably less speed. 


owe 
ae 


THE COAL SUPPLY. 


Tue revival of the Jevons coal sensation has called forth 
some strong criticisms by Professor Galloway, addressed to 
the South Wales Daily News, on the defective methods 
ollowed in English coalfields in general and those of Wales 
in particular. The cost of coal production in South Wales is 
undoubtedly higher than in the United States. This is 
accounted for by the fact that the miners take so many idle 
days, and do not do at any time all the work they are capable 
of doing, and also by the constant opposition that is offered to 
the introduction of mining machinery. On the other 
hand, the owners are to blame for their indifference to 
the improvements that are being effected in other countries. 
In this country we depend entirely on the quality of 
our coal ensuring it a good market, and the quantity keeping 
down the cost. A false economy is followed in the purchase 
of antiquated plant, and instead of scientifically using the 
production of the mines to its greatest advantage by the use 
of the most up-to-date machinery for screening, coal washing, 
cokeing with recovery of bye-products, briquet making, and so 
on, ourowners are content to effect a rough separation into large 
and small, and to sell these two classes as they come out of 
the pit without further preparation ; in England, too, “ the 
feeble efforts which are now being made to educate mining 
mer are as nothing compared to what is going on in other 
countries,” Scientific knowledge, or “ theory,” as it is con- 
temptuously called, is despised instead of being nurtured and 
directed into valuable channels. In Germany and America, 
on the other hand, the most careful attention is paid to a 
theoretical training which goes hand in hand with thoroughiy 
practical work. The result is that these countries are able 
to produces at a cheaper rate than we can. 





SMART ENGINEERING. 


A precr of expeditious engineering is reported from the 
Yorkshire coalfield. The Denaby Main pit of the Danaby 
and Cadeby Collieries, Ltd., were stopped nine days owing to 
the breakage of the drum shaft connected with the main 
winding gear. It had been in —— use since the openin 
of the colliery in 1864, a period of thirty-three years, an 
worked satisfactorily until 2p m. on the 6th inst., when the 
engineer, who had just completed running the workmen up 
and down the shaft at the change from the morning to the 
afternoon shifts, detected a peculiar smell of heated metal 
andoil. He found that friction had occurred in the bearings 
of the drum shaft, and on investigating to ascertain the 
cause, discovered the shafi to be broken and twisted 
out of shape. It was extremely fortunate that the 
discovery was made before an accident had happened 
while the men were being carried up and dowa the shaft. 
The order for the new shaft was placed with Messrs. 
Cammell and Co., Limited, of Sheffield, and although the 
piece of machinery is about 20ft. long, with a diameter of 
ldin., and weighs 9 tons, it wa3 cast, forged, turned, and 
planed, within a week after the breakage. Delivery took place 
on Monday, the 13:h, at 3 p.m. The shaft was immediately 
fitted and the drum was winding again at 11.30 p.m. on 
Toesday, the 14th, or about 84 days after the breakage. 
Everything has worked satisfactorily since that time. 








LITBRATUBE. 


A Text-book on Applied Mechanics. Specially arranged for 
the use of Science and Art, City and Guilds of London 
Institute, and other Engineering Students. Vol. II. By 
ANDREW Jamieson, M,. Inst. C.E. With numerous 
diagrams and examination questions. London: Charles 
Griffin and Company, Limited, Exeter-street, Strand. 1897. 
All rights reserved. 

Tax author commences his present treatise, which is a 

continuation of his previous volume, ‘ Elementary 

Manual on Applied Mechanics,” by Part III., which 

includes the subjects of motion and energy in their 

different and multifarious phases. There are four lectures 
comprised in this part, treating of velocity and acce- 
leration, Newton’s laws, moments of inertia, engine 
governors, and other applications of centrifugal force. 
The method usually employed in calculating moments of 
inertia is by aid of the calculus, and no other method can 
compare with its elegant and exact application. It is 
not, however, in any way necessary for the student to 
learn the calculus in order to compute them, as their 
values for very nearly every form of beam and girder 
employed in the art of construction are given in most 
text-books relating to that subject. They can also be 
determined by the graphic process, though it is tedious 
and complicated in many instances to the last degree. 
There does not appear to be any definition given of what 
is often a very puzzling term to beginners, and therefore 
generally neglected, namely, the ‘radius of gyration,” 
except what the reader can gather from the equation 
}2 = 1 - 
M 
The radius of gyration may be briefly defined as a 
numerical value, the square of which is the distance from 
any given axis to that point where, if the whole area were 
concentrated, the moment of inertia would be the same 
as for the actual area. It is used in calculating the 
strength of long columns and the compression members 
of open web girders and trusses. The third kind of axis, 
or that which is perpendicular tothe area, is usually termed 

a polar axis, and the moment of inertia respecting it the 

polar moment of inertia, equivalent to I: in the text-book 

under notice. 

In Part IV. graphic statics are dealt with, and the 
general applicability of the method for ascertaining the 
stresses upon girders, trusses, cranes, and numerous 





other examples of ‘‘ frames,” both clearly and fully ex- 
plained, with many useful and practical examples 
thoroughly well worked out. We do not quite agree with 
our author in the data he considers necessary for deter- 
mining a force. He observes, ‘‘ For the complete specifica- 
tion of a force we must know the following four elements : 
—(1) ‘‘ The point or place of application ; (2) its line of 
action, i.c , the line along which the force is acting; (8) 
the direction or way the force acts along its line of action ; 
(4) the magnitude, i ¢., the number of units of force.” Is 
not either (2) or (8) redundant? We find in some half- 
dozen authorities that they all agree to the effect that a 
force is completely known or determined when we know 
(1) its point of application, (2) its direction of action, and 
(8) its magnitude. In the frame diagrams, Bow’s system 
of lettering is adopted, which has its advantages when 
the number of separate members in a truss is limited, but 
the statement cannot be accepted that ‘correct letter- 
ing” can only be secured by the sole employment of 
it. As an example of the difficulties sometimes attending 
the application of the graphic method, the modified French 
truss is instructive, but we do not remember ever seeing 
a roof truss constructed with such an elevation or arrange- 
ment of members. It is incorrect to state under the 
heading ‘Fink truss,” “that this truss is largely used in 
America for wooden bridges.” A well-known American 
author remarked, so recently as only two years ago, with 
respect to the Fink truss :—‘t Thistruss is a modification of 
and animprovement on the Bollman truss. It was used for 
a number of years, and many Fink bridges are found on 
old roads, but like the Bollman truss, it is rarely, if ever, 
built now.”’* 

When very briefly treating of “resilience,” Mr. 
Jamieson asks, ‘‘ What is resilience?” and answers his 
own question by calculating the value of it for a given 
example. Here again we observe the want of clear, 
sound, common-sense definitions of many terms used in 
Applied Mechanics, with which the beginner and student 
are not familiar, and moreover are always seeking for. 
Resilience has been termed the power of a beam or girder 
to withstand or resist the force of impact. 
the case of the girder of a railway bridge suffering tem- 
porary deformation during the passage of a heavy engine 
and train, then the resilience of the girder literally 
signifies the springing back of it after the transition of 
the deforming force. Consequently the value or amount 
of the resilience of a body becomes a measure of its 
power to resist a blow or shock. In returning to its 
original form after its temporary deformation the beam 
or girder does a certain amount of work, and if either had 
been strained up to its limits of elasticity, that work is 
called the work of resilience, which has also its own coeffi- 
cient. It may be mentioned that the old cast iron girder 
even with the flanges properly proportioned is quite out 
of date, and is in fact forbidden by the regulations of the 
Board of Trade to be used for railway purposes. The 
areas of the flanges, as given in the example at page 301, 
are not in correct proportion by a long way. The 
volume concludes with a short lecture on hydraulics and 
hydraulic machinery. It is purely of a descriptive 
character, and will probably not interest any but those 
intimately concerned with such subjects. While some 
of the contents of Mr. Jamieson’s treatise may perhaps 
be considered to travel a little beyond the legitimate 
territory of applied mechanics, yet as a whole it is well 
and lucidly written, and justly entitled to take its proper 
place among its competitors, who, it may be observed, 
are many. The get-up of the book is good, and the cuts, 
figures, and symbols large, clear, and distinct. 


The Prospector’s Handbook : A Guide for the Prospector and 
Traveller in Search of Metal-bearing or other Valuable 
Minerals. By J.W. ANDERSON. Ssventh Edition, thoroughly 
revised and much enlarged. London: Crosby Lockwood 
and Son. 1897. 8vo. Pp. 176. 

Times like these, when prospecting or the search for 
new goldfields or other valuable mineral-yielding regions 
is being pursued with considerable vigour, furnish a 
grand opportunity for books that appear to cffer the 
unlearned all the information they require without the 
trouble of learning; and a great many such books have 
come under our notice, and have impressed us more or 
less unfavourably. In fact, the idea of conveying know- 
ledge of a scientific or technical character to an untrained 
person in a little volume of scrappy information cannot 
well be regarded as satisfactory ; and we often wonder 
what really is the effect produced on an untrained mind 
by such reading as is provided by such books. We pre- 
sume this to be a work of this description, because of 
the very elementary character of much of the informa- 
tion; but the present edition is far above many of the 
books of a similar character that have passed through our 
hands, and have lamentably failed in providing even a modi- 
cum of good and useful knowledge, inasmuch as this book 
does contain quite a fund of useful trustworthy matter that, 
too, has for the most part been selected judiciously and is 
presented in a sensible manner, not being overburdened 
with theoretical considerations or wearying details that 
would be quite out of place in a work of this kind. 

The matter is arranged in eleven chapters dealing with 
prospecting, rocks, testing minerals by the blowpipe, 
the characters of minerals, metals, and metallic ores, 
their characteristics, testing, occurrence, &c., other useful 
minerals and ores, composition of various rocks, testing 
by the wet process, assay of gold, treatment of ores, and 
surveying ; also in an appendix, a glossary, and an index. 
So there is no fault to find on the score of comprehensive- 
ness; but there are nevertheless some weak points, and 
perhaps the weakest are those portions referring to rocks 
and rock forming, and non-metallic minerals. These 
matters are of considerable importance, and should be 
adequately and intelligently treated in any book aspiring 
to be a guide or handbook to a mining prespector. Then, 
that worrying subject, faults, might well be more amply 
discussed; and a little more care might advantageously 
aan Treatise on Civil Engineering.” By W. M P.ttm First 
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be displayed in setting forth the properties, &e., of 
minerals. Taking page 34 agan example, a very common 
red mineral is omitted, and of the minerals mentioned in 
the list, some would frequently escape detection if the 
colours and streaks allotted them were alone considered ; 
so, too, more might well be said about phosphates and 
nitrates. But in spite of shortcomings, it is a book that 
should prove useful to the uninitiated; and perhaps more 
particularly as an aid to memory to those who have had 
a training and can surmount its defects. 





SHORT NOTICES. 


Proceedings of the Incorporated Association of Municipal and 
County Engineers. Vol. xxiii. 1896—97. Edited by Taos. Cole, 
Assoc, M. Inst. C.E. London: E and F. N. Spon, L‘mited. 
1897.—This volume of the ‘‘ Proceedings” of the Incorporated 
Association of Municipal and County Engineers is a testimony to 
the valuable work done during the year. All the papers deal with 
subjects of general interest, and most of them appear to have 
provoked instructive discussions, The volume is produced in the 
usual style, and contains 480 pages, eo that it is a good deal larger 
than in previous yeare. 

Bibliographical Decimal Classijication as Applied to Railway 
Science. By L. Weissenbruch, Principal Eogineer to the Belgian 
State Railways, General of the psrmanent Commissicn 
of the Railway Congress e Bulletin of the Internationsl 
Railway Congress, November, 1897. Brussels: Bibliographical 
International Institute, 1, Rue du Musée.—Ino this brochure the 
system of decimal classification of literatare is explained in general 
and of literature relating to railway matters in detail. It is the 
expression of a proposed international system of cataloguing, and 
is worthy of the most careful attention. In the appendices the 
alpha numerical classification on this system is given. The 
brochure cannot be read without an immediate appreciation of the 
value of the proposal, 

The Land Selector’s Guide to the Crown Lands of Western 
Australia : Being Explanatory Notes respecting Land Selection 
under the Land Regulations and the Homestead Acts, with a 
Description of the Surveyed Agricultural Areas and Lands Open to 
Free Selection before Survey. Also Notes on the Agricultural 
Bank: Act, 1894, and Amendment Act, 1896. Issued by direction of 
the Hon, George Throssell, M.L.A. 1897. To be obtained from 
the Agent-General for Western Australia, 15, Victoria-street, 
Westminster, on application.—A useful pamphlet of thirty-one 
pages, containing a valuable map of Western Australia, showing 

i areas and average annual rainfall for each. Alo 
approximate limit of l4in. rainfall belt in the South-West 
division. It should be useful to land selectors, 

A Land of Promise: A Brief and Authentic Account of the 
Condition and Resources of Western Australia. By Frank Chambers, 
Pablished by ——_ To be obtained on application to the 
Agent-General for Western Australia, 15, Victoria-street.—A 
pamphlet of sixty pages, intended to spread the knowledge and 
appreciation of Western Australia. It ccntains chapters upon 
‘Financial Position,” “ Railways,” ‘‘ Postal and Telegraphbs,” 
‘* Vital Statistics,” ‘‘ Education,” ‘‘ Mining Industry,” ‘* Desirable 
Settlers,” ‘‘Sslection of Land,” ‘‘Free Farms,” ‘‘ Conditional 
Parchase of Land,” ‘‘ Pastoral Divisions,” ‘‘ Agricultural Settle- 
ment and P; »” “The Agricultural Bureau,” ‘‘The Agri- 
cultural Bank,” ‘‘ Crown Lands Department,” “Farming Districts,” 
**Fenit Growing,” ‘‘ Viticulture,” “Timber,” and ‘Pearl and 
Oyster Fisheries,” An outline map cf Western Australia is 
included, 

Model of a Locomotive with a Historical Sketch and Brief Description 
of the Working Parts. By Christopher Volkert. Translated and 
edited by H. H. P. Powles, Assoc. Memb. Inst. C.E., M I. ME. 
London: George Philip and Son. 1897.—Among Christmas booke 
for young people, ought to take a prominent place. The 
author’s work both as a writer and a draughtsman, has been es- 
ceedingly well done, and Mr. Powles has left nothing to be de- 
sired. We have avery satisfactory sketch of the origin of the 
locomotive, a great deal of information being crammed into the 
limited space at the author’sdisposal. Then come five exceedingly 
clear plates printed in colours, with movable superimposed parts, 
so that by lifting up the outside of the cylinder we see the piston 
inside. Even the insides of the axle-boxes are shown in this _ 
We can assure our readers that they will find this an extremely 
useful and satisfactory little work for educational purposes, 

The Journal of Acetylene Gas Lighting and Carbide of Calcium 
Review : the Pioneer Journal of a New Industry. Editorial and 
publishing offices: 13, Farringdon-avenue, London, E.C. Vol. i. 
No. 1. 6d.—Every new development of art or science which is 
likely to command popularity is at once followed now-a-days by a 
journal devoted to the furtherance of its su¢csss and the record- 
ing of its progress. Thus the advent of the motor car was followed 
by a number of journals; Ria’ photography has its society 
and zine, and now we have the Journal of Acetylene Gas, that 
wonderfal illaminant which has gained a sudden popularity 
amongst amateur mechanics and chemists, and a just og me 
by wiser heads. Acetylene gas has probably a future before it, 
and therefore the journal devoted to its interest may fairly expect 
some degree of success. The introductory article in the first 
number, by Mr, Vivian B, Lowes, is well worth perusal, In it the 
champion of the new illuminant explains that in the long run the 
healthy opposition which is being offered to the use of acetylene 
will ultimately be its making, as it will prevent the precipitate 
use of a substance which has in it the eloments of danger before 
experience on a limited scale has taught us how to avoid catar- 
trophes. We hope that the little journal, which has evidently 
fallen into good hands, will meet with every success, 





BOOKS RECEIVED. 

The Royal Indian Engineering College, Cooper's Hill. Calendsr 
for 1897—98. Containing a sollsoan ot the. course of study. 
London: W. H. Allen and Co., Limited. 1897. 

The Klondyke Review : A Journal of Authentic Information on the 
Yukon Val Goldfields. Vol. i. N2. 1. December, 1897. 
London: Charles Cozens, 21, Broad-street House. Weekly 6d. 

The Lake Superior Iron Ore Region, U.S.A. A paper read 
before the Federated Institution of Mining Eogineers by Horace 
V. Winchell ; general meeting at London, Jane 3rd, 1897; excerpt 
from the ‘‘ Transactions” of the Federated Institution of Minirg 
Engineers. London and Newcastle-upon-Tyne: Andrew Reid and 
Co., Limited. 1897. 

Excerpt Minutes of Proceedings of the Institution cy Cv.vil 
Engineers. Vol. cxxx. S2ssion 1896—97, Part iv. ‘‘ Hydravlic 
Lifeboats,” by Sydney Walker Barnaby, M. Inst. CE ; ‘‘The 
Harlem Ship Canal Bridge,” by Wm. H. Burr, M. Inst, C E ; 
“Strengthening the East Row and Upgang Viaducts on the 
Whitby and Loftus Railway,” by Wm. R. L. Forrest, Asscc. 
M. Inst. C.E ; ‘The Harbour of Algca Bay, Cape Colony.” by 
Robert H. H. Heenan, M. Inst. C.E.: ‘‘ Greenock Harbonr,” by 
Walter R. Kinipple, M Inst. C.E ; ‘Alternating Corrent Dynamo 
Tests,” by Horace F. Parshall, M. Inst. C.E.; ‘‘ Electric Lifts and 
Cranes,” by Henry W. Ravenshaw, Assoc. M. Inst, CE, with an 
abstract of the discussion upon the paper; “The Removal of a 
Dock Wall to Form an Entrance to the Prince of Wales Graving 

ck, Southampton,” by Francis E. Wentworth Sheiids, Assoc. 
M. Inst. CE.; ‘'The Biack wall Tanrel,” by David Hay and 
Maurice Fitzmaurice, B. E., M. M. Iest. C.E., with an abstract of 
the discussion upon the r; ‘Abstracts cf Papers ia Scientific 
Transactiors Periodicals,” ecited by J. H T. Tudsbery. D. 83, 
S.eretarr. London: Published by the Iactitution, Great Gecrge+ 
stre:t, Wes'minster, 1897, 
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SCHNEIDER, CREUSOT, AND TERNI PLATES. | perforation was just achieved with 630 m.s., or 2067 f.s., im- 
eS | plying a perforation of 14° 7in. of iron, or 2:39 times the thick- 

Ix our issue of November 29th last we gave a comparison | mess of the plate. 
between armour-plates of thicknesses varying from 14:49in./ In connection with this we give a result of old date, which 
to 11-69in. We have had many capital results with thinner | is published in the ‘‘ United States Notes on Naval Progress, 











Fig. 3—TERN! PLATE 
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late. For a single round this is slightly beyond the blow 
abitually delivered on our plates passed for service, but it ig 
only one blow instead of five, and the two other rounds were 
only with 1213 and 1443 foot-seconds velocity. The right. 
hand plate, however, was tested up to its full powers, three 


Fig. 4—1ERNI PLAIE 


plates, but it was desirable to give evidence of the success of ; or Information from Abroad,” October, 1896, page 17. The | blows being delivered with velocities of 1968, 2034, and 2139 
the application of new processes to thicker armour. The | trial is of two Terni plates—see Fig. 3. They each measured | foot-seconds. The last shot perforated completely, the first 
7ft. 10in. by 5ft. 3in. by 5:91in. (15 cm.). That shown on the | and second are stated to have been embedded and broken up. 


comparison was, as we said, not a fair test of the foreign 
plates, because they were of a year, and a year and a-half 
earlier date, since which times great improvements have been 
effected in British armour, and it is reasonable to assume 
that foreign armour has not stood still. The evidence, how- 
ever, plainly proved that British plates had achieved a very 
high standard of excellence, as shown by a comparison with 
the best results in our possession, though not of recent date. 
We have now received two results from Messrs. Schneider, 
which we feel should in fairness be published. 

Fig. 1 showsanickel-steel plate with hardened face attacked 
by three rounds from a 15cm. (5-91lin.) gun as long ago as 
January 28th, 1896. The plate is 200mm. (7°87in.) thick. 
The projectile in each case weighed 45 kilos. (99°21 lb.), and 
the striking velocities were 2044, 2054, and 2044 foot-seconds. 
The whole of the projectiles broke up with the results shown 
in the photograph. They were of Holtzer manufacture of 
recent date at the time. The calculated perforation through 
iron of the shot with the highest velocity is 14-5in., so that 
the plate defeated a blow whose perforation in iron was 1-84 
times the thickness of the plate. This is not a very severe 
test, even for the date, but the plate certainly bore it very 
easily, and might well have borne more. The face is 
evidently very hard, the shot having made the white splash 
only seen with a fine disintegration, especially visible in the 
centre round. We have pointed out the same thing in our 
own plates. Fig. 2 shows a plate 156 mm. (6:14in.) thick, 
attacked on June 23rd last by four rounds from 15 cm. 
(5°91in.) gun, firing Holtzer shot of recent date, each weigh- 
ing 45 kilos. (99°21 Ib ), with striking velocities of 1913, 1904, 
1904, and 1962 foot-seconds. The last implies a perforation 
of wrought iron 13-6in. thick, and the plate thus defeated a 
blow whose perforation through iron is 2°21 times its own 
thickness. , This is very good, very nearly the same as our 
own Nettlé test so far as this blow is concerned. The three 
first blows are lighter, and as to perforation alone the test is 
less severe than that to which our armour is habitually 
subjected. The test has been well borne. The skin appears 
very hard, the radial splashes are again seen, and a good deal 
of scaling. Where the test is, however, specially severe 
appears to us to be in shock or fracture, for the plate is 
obviously very small, and its weight is only 2-56 tons, so that 
the shock per ton is 1039 foot-tons, which is very high. On the 


other hand, judging from its shape, itis a small piece of plate 
tig. 1-SCHNEIDER PLATE 


taken specially to test quality, and not as a sample of 
a lot delivered for service. In fact, itis of the nature of a 


champion plate. Taking it as this, however, it is a remark- left was not severely attacked, the first round being with a ‘Judging from the photograph, the second shot, high up on 
able piece of metal, showing great toughness, and Messrs. | velocity of 1969 foot-seconds, which implies a perforation | theleft, entered very deeply, for there is no sign of it, and it 
Schneider may well be congratulated on it. Eventually ' of 13-5in. of iron, or 2-28 times the thickness of the actual | is difficult to escape from the supposition that it must have 


Fig. 2—SCHNEIDER PLATE 


entered the backing, though reported as embedded in the 
| plate. The blow is a very severe one, implying a perforation 
| of 14-2in. of iron, or 2:40 times the thickness of the plate. 
| How our own plates would compare with this we cannot say, 
| but they have a considerable margin of spare resistance, and 
| might probably do so very well. The interesting point, how- 
| ever, is that a Terni plate of such early date should so closely 
| resemble them in appearance and behaviour. Face wrinkles 
| or cracks were noted before the firing took place, and from the 
photographs the plate might well be mistaken for one made on 
the Krupp process. In recording the results of these excellent 
plates, wemust point out that our own plates being delivered in 
the ordinary course of supply bear comparison very well, so 
far as the different conditions admit of comparison; and we 
must also point out that these are all the thinner ciass of 
plates. We have not yet seen any plate of 1lin. or 12in. thick 
which has exhibited the results given by those which we 
have published of Krupp and Vickers. 


‘*WuHat TrinipaD ASPHALT Is.”—This is the title of a small 
illustrated pamphlet published by the Trinidad Lake Asphalt 
Company, Limited, of Fulham. It is likely to be useful to all 
interested in wp g and the maintenance of streets. The follow- 
ing description of the lake contains information not generally 
available :—The celebrated ‘‘ Pitch Lake” has been the theme of 
every traveller to Trinidad, from Sir Walter Raleigh to the late 
Canon Kingsley, and few persons go to the island without paying 
the lake a visit. Its area is about 114 acres, and has been found to 
have varying — from 10ft. to 130ft. It is possible to walk or 
ride over the whole surface without danger of sinking, except in 
the centre, where the asphalt is soft and its depth unascertainable, 
The asphalt is dug from the surface and thrown into trucks, 
which run upon a tramway laid on the inside edge of the lake. 
After about forty-eight hours the traces of a day’s d are 
scarcely to be found, the holes having filled up again with fresh 
asphalt, The loaded buckets of asphalt are car1isd by an over- 
head cable railway to the end of a pier, which stretches 1700ft. out 
to sea, and the asphalt is dumped into the steamers and sailing 
vessels, which can lie on both sides of the pier, for cargo. Some 
idea of the capacity of this loading plant may be gathered from 
the fact that in the month of May of this year more than 20.000 tons 
of halt were loaded by it, The industry in the Island of 
Trinidad gives occupation to about 500 men. 
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GOLD DREDGING IN CALIFORNIA. 





Tus industry has recently taken a great stride in its 
history, which up to the present year has not been a very 
brilliant one, there have been many attempts at dredging the 
rivers for gold, but few have been successful, most of the dredges 
being quite unfitted for the rough work inherent to gold 
dredging. Those responsible for the design of the machinery 
did not realise that a dredge capable of doing excellent work 
in harbour ae sag? or land reclamation was not fitted 
to dredge in the rough and rapid streams where the gold is 
usually found. There have been clam-shell dredges workin 
in our northern rivers for some tims, which have been an 
are yielding good returns ; this only shows how rich the rivers | 
must be, as a clam-shell dredge is not the most efficient 
machine for gold dredging, for two reasons—one being that 
the bucket cannot be made water-tight, and much of the gold 
is lost while the bucket is being elevated; and secondly, 
because it is not easy, even with the best ible arrangement | 
of hopper, to wash and properly treat the material which is 
dum into it intermittently in large quantities. For the 
successful treatment of gravel it is absolutely necessary that 
it pass over the tables or gold-saving devices in an even and 
uniform stream, otherwise much of the gold will go overboard 
again. These various difficulties seem to have been most 
successfully overcome in a dredge recently designed by Mr, 
R. H. Postlethwaite, M.I.E.E., and built by the Risdon 
Ironworks, of San Francisco. This dredge is on the lines of 
those built in New Zealand, and operated successfully for 
many years in that country. The dredge is of the con- 
tinuous bucket type, with a very stiff box girder ladder 
nearly 7O0ft. long, carrying thirty-eight buckets, each of 3} 
cubic feet capacity ; these buckets are very strong, with heavy 
spring steel lips, and owing to their peculiar shape, dig into 
the hardest ground, and seem generally to come up full of 
heavy boulders, gravel, and bits of broken bedrock. The 
bucket belt travels at the rate of fifteen buckets per minute, 
which gives a gross capacity of over 100 cubic yards per hour, 
which is delivered in an almost continuous stream into a per- 
forated revolving screen. This screen is set on a grade, so 
that the heavy material gradually travels through it and is 
discharged overboard at the stern of thedredge. A perforated 
water pipe extends into the screen, the water at the rate of 
some 3000 gallons per minute thoroughly washing the gravel 
and finding its way with the gold and fine material through 
the perforations of the screen and into a distributing box ; 
from thence it goes on to the gold-saving tables, which are 
divided into sections, and are covered with cocoa matting 
and expanded metal. The excellence of these tables is shown 
by the class of gold saved on them, much of it being so fine 
that it can only be seen by aid of a magnifying glass. The 
water is ~— by a centrifugal pomp, and the whole 
of the machinery on the dredge run by a marine 
engine are | less than 40-horse power. The 
rie handled by two men, one a fireman the othera 
winchman. It is mainly owing to the excellence of design 
of the power winch that a dredge with the large capacity of 
2500 cubic yards gross per day requires only two men on a 
shift to operate it. The winch has six barrels, four of these 
control lines running from the four corners of the dredge, the 
fifth carries the h line, and the remaining one raises and 
lowers the ladder. By means of the five working lines it is 
possible to rapidly make the dredge take up any position. The | 
advantages of this method of operating a dredge, compared to | 
the old method of a ‘‘sett” or “spudd,” is very marked. | 
When working on a rough bedrock with very large boulders | 
it is of immense advantage to be able to rapidly shift the | 
point of attack. The -spring given by the lines also 


elevator—provided the seapage can be overcome—and cleaned | 
up in the usual manner by shovelling into sluices. Ordinary | 
ground can be handled by this new improved dredge at from | 
8 cents per cubic yard, and ground can be handled from 60ft. | 
below the water level to 20ft. above, at a cost which, it is 
claimed, is less than of any other known process. The 
accompanying photograph gives a side view of the dredge 
before the machinery was housed in. 








POST-OFFICE MOTOR VANS. 


As our readers are fully aware, experiments are at present 
being conducted in the use of self-propelled vehicles for the 
carriage of her Majesty’s mails. It is anticipated that if one 
can be found which is capable of undertaking successfully 
the onerous duty of the transport of mail parcels a consider- 
able economy will be effected. Two vehicles have so far been 


must not be taken as referring to the weight of parcels alone. 
Last week another van, the Lifu steam-propelled vehicle of the 
Liquid Fuel Engineering Company, was put on to carry the 
mails between Mount Pleasant Parcel-office in Farringdon- 
road to Redhilland back. Upon this service the Post-office 
is in no way tied. It is worked, as every one knows, by three 
G.P.O. coaches ; latterly the service has increased to such an 
extent that these coaches are unable to deal with all the parcels, 
and in consequence the surplus has to be sent by rail. Now, 
as the railway company receives 55 per cent. of the stamp 
value on each parcel, and as the collecting, sorting, and dis- 
tributing expenses are heavy, the cost of transmitting parcels 
in this manner is considerable. It was to avoid the railway 
charges that the road services—extending to places not 
exceeding fifty miles or thereabouts from the metropolis, ex- 
cluding only Oxford, which is over sixty miles from London 
—was instituted. It was thought that on this class of work 
a fast self-propelled vehicle wou'd be particularly useful. The 
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MOTOR VAN 


appears to make bedrock work not only less severe on the tried, the first propelled by a Daimler engine worked in the | result of the trial of the last few days has proved that the 



































































machinery, but also more efficient in its results than whenthe | London district only with, as we understand, success for a | expectations were well founded. We give below the schedule 
dredge is held solidly by a spud. Those unacquainted with couple of weeks. It was not designed specially for the service, | of actual times of the night run of the Lifu car on Saturday 
the latest improvements in dredging would be astonished at | and was only kept in use a sufficient time to prove its | last. It will be seen that the motor van accomplished the 
the bedrock which can be cleaned. Still, there are many | efficiency, as the contracts to which the Post-office authorities out journey in 32 minutes® less—-actual running time 
rivers where the most enthusiastic dredger will admit that are bound prevent them entrusting the carriage. of mails to | 29 minutes less, as the stay at Croydon was two instead of 
he cannot clean the bedrock properly, but even in these places | other than specified persons. - The van was of light make, and five minutes—than schedule time, and the home journey in 
& dredge has a use, as py its means a large hole or paddock | its load did not exceed 6 cwt. Mr. Lawson's statement, in a | 20 minutes less. I¢ is, moreover, to be observed that as the 
can be economically excavated, then pumped out by hydraulic | speech made recently, to the effect that it had carried 12 cwt., | night was foggy, the horse coaches would in all probability 
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DOCK ENTRANCE 


have been somewhat behind time, so that the performance of 
the steam car is a'l the more creditable. 
Copy from Official Report. 

Down Journey. — 

Mount Pleasant parcels-oftice oa. ce a eS 

To London Bridge parcels-office, 2 miles .. 10.45 .. 
11.0 
a.m. 

33.10. 
12.15 
1.42 


ep 
arr. 
dep. 
oo MF 
dep. 
arr. 


To Croydon, 114 miles 


To Redhill, 11 miles .. 1.10 


“Total, 24} miles. 
Home Journey. 

ND a6 565: on sees ae eae IR se 2.12 
To Mount Pleasant, direct, 23} miles... ..arr. 4.45 .. 4.27 
The Liquid Fuel Company’s van, designed and improved 

by Mr. House, is scarcely better adapted for mail service than 

was the oil motor of the British Motor Syndicate. It is the 
first car built by the company, and is designed to carry 

15 cwt. only, although it has frequently carried over a ton. 

It has already run more than 4000 miles. It was found too 

small to carry the required load, about 12 cwt., and a special 

tailboard had to be fitted to accommodate a few baskets. It 
was also necessary to line the interior of the motor compart- 
ment with asbestos, to prevent the transmission of heat to 
the parcels, which might be injured thereby. The general 
details of its construction, the size and power of its engines 
and boilers, will be found in THE Encrxerr of June 4th, as 
it is identically the same van as described there, painted and 
modified in such a way as to adapt it for Post-office service, 
and with the wheels shod with 3in. rubber tires in place of | 
the metal tires which were used formerly. It has been 
engaged to run this trip every week night for six weeks, so 
that sufficient time has been given to thoroughly prove its 
efficiency. 








THE NEW DOCKS AT PORTSMOUTH. 


WE reproduce this week two photographs of one of the 
new graving docks at Portsmouth, which were built for the 
accommodation of such vessels as the Powerful and Terrible, 
and « full description of the construction of which appeared 
in THe ENGINeER of the 21st of February, 1896. We are | 
indebted to Mr. John Price, of Great George-street, West- 
minster, who carried out the work of constructing the | 
docks, for the comet. 

The dock illustrated in the engraving is known as 
“No, 14,” and is of the following dimensions :— 


Length, extreme, at | BE ae eee 
Or, Satling ooh int cae sep of entrance .. 
Len, extreme, on floors .. .. .. «+ 
Width, extreme, at copings .. .. .. .. « 
Width, extreme, on floors .. .. .. .. «. 
Depth, extreme .. a an tae ee 
RUE ME OMMEUOR. 62. 65) oe. ce v0 as 
Total depth of water over sills when full .. 
Total capacity of dock, gallons .. .. .. .. 12,621,000 
‘The engravings show views looking both ways. It | 
will be observed that the head of the dock has a recess which | 
falls plumb from the coping. This is to suit the altered 
stems of modern war vessels, which project below the water- . 
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line. In old times the flare out of the bow required a deck 
with a corresponding shaped head. 

“No. 15” dock is rather wider across the entrance, being 
94ft. from stop to stop. This is rather an unfortunate 
arrangement, as it does not seem clear why one dock should 
have been made 94ft. across the entrance, whilst the. other 
entrance was left—as originally constructed in 1864—with a 
width of only 82ft. If necessary, however, it could be easily 
altered. 

We are glad to observe that the work of opening out an 
entrance 94ft. wide from the rigging into the fitting basin at 
Portsmouth, so as to correspond with the width between the 
stops of dock No. 15, has already been taken in hand, and is 
actively progressing. There has, since 1864, been an opening 
94ft. wide from the harbour to the rigging basin, but the two 
great basins had only an entrance 82ft. wide between them; 
this anomaly has, however, been now remedied by the work 
in hand. 
the fitting basin. 

Notwithstanding the immense rapidity with which the 
completion of these docks was urged on, so that the Powerful 
might be docked last summer, the work has been excellently 
well done, and reflects the highest credit upon engineers and 
contractors. It may not be uninteresting to note that, so 
satisfied were the Admiralty authorities with the way in 
which the work was executed, that, after their inspection, 
they promoted Mr. C. H, Colson on the spot. It is not 
always that good work gets such prompt recognition by the 
authorities. 








LETTERS TO THE EDITOR. 
(Continued from page 621.) 


RAILWAY SPEEDS, 


Sir,—As requested by Mr. M’Cree, page 598, I have looked over 
my books, papers, and drawings, and have pleasure in giving him 
the information which I possess, Mr. M’Uree is correct in assuming 
that the Atlantic City express runs for a iderable dist at 
high speed. I find that upon the outward journey the engine 
No, 68) covered nine miles together at an average speed of eighty 
miles an hour, and that the same engine upon the return to 
Philadelphia covered eleven miles together at the same . 
Upon the 15th June, 1893, I travelled u engine No, 679 from 
Pniladelphia to Jersey City (ninety miles), and timed fifteen miles 
together at an ave of fully eighty miles an hour, and on the 
same day I retu upon engine No, 622, and seventeen miles 
together were run at just over eighty miles an hour, the fastest 
mile recorded upon that day being forty-four seconds ; and upon 
reference to THE ENGINEER, July 7th, 1893, page 19, it will be 
found that the fact was forwarded for publication. 

With reference especially to Engine 682 and the questions of 
Mr. M’Cree:—(1) The blast nozzle was variable, under the 
control of the driver, and he roe the it most carefally, and I 
ought to say splendidly, just ha the blast he wanted to main- 
tain 180 lb. of steam and no unnecessary back pressure. (2) From 
to the top of the blast pipe was 4ft., 
there being of course the usual petticoat placed over the blast 
pipe. (3) The engine had piston valves—Greatest travel, 5in.; 
outside lap high-pressure, gin.; outside lap low-preesure, gin.; in- 
side lap high-pressure, fin. (negative) ; e lap low-pressure, 
none, (4, 5,6) My book does not give the dimensions required ; 





It is of importance, as all these docks open intd | 4 


ee | 


however, I will go carefully over the whole of the drawi: . 
the makers co usly gave to me, and see if the informstion wt 
be found. (7) The engiee was reversed by a lever; when the 
driver calle wy 8 attention to the fact that we wore over 
the top of the hill, the regulator was wide open, he placed the 
lever fall forward, and regulated the blast pipe—no doubt to its 
very largest sizo—and the speeds recorded in my previous letter 
were the result. My time was so fully taken in watching for the 
mile-posts that I have no written records of the positions of 
regulator or lever, but my opinion is that when the fastest mile 
of all was run—43} seconds—the lever was not in full gear, 

No. 682 was the tirst piston-valve engine upon which I bad ever 
ridden ; it appeared to run very freely, and to obey each move. 
ment of the regu'ator ard lever by an increave of speed. | formed 
an idea—which may be right or wrong—that the success was not 
in the boiler or fire-box eegerees, but that the piston valve, the 
variable blast, and the way the engine got rid of its exhaust steam 
was the secret of the splendid work which was done, and I could 
not ig Se pers | a wonder if English engines get rid of their 
steam ly enough. Indeed, at the moment when the driver 
evidently was —_— his utmost, I turned round to my son in tho 
cab, and remarked that “if an English engine were thrashed in 
this fashion it would be bunged up with steam, and the speed 
would drop down.” Of course, this remark had reference especi- 
ally to the results which I witnessed at the Newark brake trials 
— and when riding on many other engines since the year 


Mr. Norman D. Masdonald, page 598, suggests a boiler of 
2000ft., and 200 lb. of stzam ; un oubted! these would make a 
powerful engine, but I fail to see any advantage as to speed, 
Englishmen can get the steam into the cylinders fast enough, that 
is certain. Can we get it out fast enough /—that is the question ; 
and will it pay us to get it out so fast!—that is quite another 
question, 

In reply to '' An Interested Traveller,” page 598, my statement 
was that it would not pay the Midland Railway Company to run 
from London to Leicester in 100 minutes ; I did not mention or 
refer to Manchester, On the other hand, I with your corre. 
spondent, having — for years wonde why two such im. 
portant cities as London and Manchester should be 4} hours from 
each other, but no doubt when the new line is opened all the four 
routes will reduce the time to 4 hours. 

I am not surprised to learn that the Editor of Tue Encinzes 
has been ‘‘ called hard names” for the way in which he has per. 
sisted in obtaining the truth in this question of speed. I havo 
received several such letters and many post-cards, some of them 
most abusive, because I only recorded a speed of 82 miles an hour, 
and not 112 miles an hour, the most extraordinary point being that 
the abuse comes from Englishmen, not from Americans. However, 
this sort of thing does not hurt me. I aman Kaglish engineer, but at 
the same time I have the honour to be a memher of the American 
Travelling ineers’ Association, consequently no one can desire 
to hold the balance more fairly than myself. 

Finally, we bring the whole question down to the point, (in or 
can not the American engines get rid of their exhaust steam, at 
vast speeds, quicker than the English engines‘ My reply is, from 
what I saw of their working, I belisve they did in 1893. 

CLement E, Stretton, C.E, 

Lzicester, Dacember 18h. 

Sir,—I have besn much interested by your articles and corre. 
spondence on this subject, and will, with your permission, try to 
a some answer to the question you propound, 

My idea is that the answer is to be found chiefly in the working 
of the engines. The American engineers design their engines so 
as to be capable of being driven from 15 per cent. to 20 per cent, 
harder than —, and to an - fficiently. Consequently an 
American engine of a given cylinder capacity and size of driving 
wheels can haul a wer from 15 per cent, to 20 cent. heavier 
chan one of ours of the same proportions, or to take an equal load 
correspondingly faster. If we com the trials on the Lyons 
line with the one on the Atlantic Railway, vouched for by Mr. 
Stretton, we find that whereas the Brighton engine hauled 241 
tons over the selected line at about 43 miles per hour, the Vauclain 
e e hauled 285 New York, or 254 Imperial tons, over the whole 
554 miles, at an averago speed of 57°66 miles per hour, although 
the cylinder capacity of the latter engine is not quite so large as 
that of the former. t 





The easier suspension of the American engine, and the supo- 
riority of the American track, if it is so superior as some suppose, 
may add, say, 5 per cent., to the 15 per cent. or 20 per cent. due 
to the engine. Suppose we were to obtain the detailed dimen- 
sions of the valves and gear of an engine of each type, and print 
them side by side in parallel columns, or lay down a valve diagram 
of each, I think that it would be found that the result would 
confirm the above statements, 

The question whether it is or is not desirable to burn so much 
more coal, in order to obtain the additional power or speed stated, 
has not been asked, and need not be examined at present. It is, 
moreover, a question of high oon A ere which the railway 
“ bosses” can best settle for themselves, The most interesting 
uestion seems to :—If we regard the locomotive as one 
link in a chain having at one end of it, say, one ton of fuel, and 
at the other end a given number of tons of train hauled at a given 
bag on a given road, which type of engine yields the highest 

uty! I venture to think that the superiority will rest with our 
own engines. 


No. 170. 
December 17th. 


Sir,—May I correct one or two mistakes in the correspondence 
on page 598? In my own letter by a printer’s error, or my faulty 
MS., I am made to say, ‘‘ As 1ft. in the fire-box is equal to 10in. 
in the tubes,” whereas it should be, ‘As lft, in the fire-box is 
equal to 10ft, in the tubes.” “ W.” in his able and interesting 
letter tells usof the fine rancf the Lake Shoreand Michigan Southern 
locomotive, which covered eleven miles at a speed of just eighty- 
six miles an hour, with 140 tons of coaches, and tells us she had 
six-coupled driving wheels 5ft. Sin. in diameter. This is not correct ; 
she when built such wheels, but when she did the last lap of 
the world’s record run the driving wheels were only 5ft. Gin. in dia- 
meter, 

It is difficult to see any gain from large wheels; a locomotive 
with 5ft. 6in. wheels should theoretically run as fast as one with 
8ft. wheels, and in practice such is the case. On the other 
hand, one can see many advantages in using small driving wheels 
—for instance, you can then in our bridge-gauge-confined locomo- 
tives get a larger heating surface in diameter, by bulging out the 
boiler over the low pone F wheels ; you get a faster b and 
perfection is a continuous blast. Ona run of, say, 100 miles, the 
— at which you can cover it, start to stop, is mainly settled by 

e distance you have covered in the first ten minutes and the 
—_ you are running after that passage of time, and small 

ivers enable you to get away at once and into full speed ina 
short time—if they are six-coupled so much the better—not to 
mention the clim power of an engine with small wheels and 
plenty of adhesion. 
whole Lake Shore run is worthy of careful study by our 
locomotive builders, ani may safely be described as the only run 
ever carefully and scientifically noted and recorded, because done in 
daylight after weeks of mee timed mile by mile by two 
sets of observers—one of independent scientists, the other of the 
railway officials—each set checked by duplicate phe, 
these observations taken down by recorders at tables, the miles 
and stations called out by the men in charge of each section of 
line, and all this done in a coach open all round and fitted like a 
club writing room, little room is left for doubt as to the trust- 
worthiness of the published figures, especially as they agree with 





those printed by the editors of two railway jo who were 
on board, 
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As for Mr, C. E, Stretton’s novel theory that traffic is not 
developed by train acceleration, I refer him to the hard facts of 
railway history ; and, if he be fashioned like other men, let bim 
examine himself and see whether he does not prefer to travel by 
the fastest train he can find going in his direction, 

Norman D, Macpona.p, 

Advocates’ Library, Edinburgh, December 20th, 


Sin,—It appears to me that the most important factor in check- 
iog a bigh rato in a locomotive is the aic resistance, If we assume 
the formula R = 003 v2, where R is tho resistance per square-foot 
in pounds, and v the velocity in miles per hour, we find that 
just 1-horse power is required to move 1 square foot through 
the air at a speed of fifty miles per hour. D2aling with this 
resistanca only, the horse-power used varies as the cube of the 
velocity ; thus at seventy miles per hour the horse-power is 2 per 
equare foot of surface, and at eighty miles the horse-power must 
exceed 4 (4'096), It is impossible accurately to estimate the air 
resistance upon a body of such an irregular ehape as a locomotive, 
but it does not seem an excessive estimate to take it as equivalent 
to 80 square feet ; thus at a speed of pay d miles per hour over 
300-horse power are used up in overcoming the air resistance of the 
engine alone, This is using the formula R = ‘003 2°, which I 
believe to be nearly correct, but if that commonly given in engi- 
neering text-books be taken, viz., R = ‘005 v*, then the horee-power 
must exceed 500, The train is doubtless sheltered by the engine, 
but must add a considerable resistance, especia)ly if there be a 
strong wind blowing across the track. Bearing in mind that this 
resistance varies as the cube of the speed, and thus at a speed of 
cighty miles an increase of one mile per hour will require about 
twelve more horse-power, it is not surprising that rates beyond this 
can hardly be obtained. 

It seems to me probable that the groater speeds obtained in 
America may be due to the cowcatcher giving an easy shape to 
the lower part of the engine, for the air resistance is certainly 
greater upon the fire-box and lower parts of an engine, because 
there the ground checks the free escape of the air. 

Oxshott, Leatherhead, December 20th. W. H. Dinzs, 





THE STRIKE AND LOCK-OUT. 


£1n,—The development of the disputes that have for some time 
bsen disturbing the relations between employers and the A.S.E. 
bave been instructive to the executive of that society, and also to 
many other trades unionists. No doubt there are many clear- 
sighted members who have patiently dig ast history, and 
who have sufficient knowledge of the inte working of the 
society to enable them to obtain a clear insight into the future. 
‘'aese are probably a minority numerically, but they embody the 
best talent amongst the members, for it is only a small percentage 
that have sufficient aptitude, ability, and perseverance to work 
out and study for themselves the principle for which they are 
supposed to be fighting and the position in the industrial fature of 
the world of the society they are supporting. 

Exough has been eaid cf the present struggle. It was never 
popular, and the shifty manner of the defence of the eight hours 
makes it less so. We used to hear that as much work would be 
done in eight as nine hours. Mr, Barnes now says more men will 
be employed. It is difficult to reconcile the two statements, It 
is not long since a majority of the society balloted against the 
movement; this expresses the opinion of the majority fairly, 
obtained as it was in times of peace and good trade, Disputes 
upon machinery and wages assumed more important dimensions 
a3 the masters became educated to the necessity of combination 
for protection. This combination was not «trong enough to resist 
altogether the growing strength of the A.S_E., and the employers 
wisely used every effort to enlarge their borders. 

Kuowing the opinions of their members and the position of the 
masters, the officials, in their self-satisfaction and shortsighted- 
ness, rushed into a conflict without taking the precaution to 
protect themselves in the same manner they had taught the 
masters to do. Now they are alive to the fact that there must 
be a new unionism of combination of combinations. Are the 
officials alive to the enormous responsibilities that are invested in 
them ? 

Tae intricacies of the machine question are too various for die- 
cussion in a short letter, but there are important claims for both 
sides, and both must give something away. If trade unions are to 
have no voice in the pope governing of workshops, then what 
necessity is there for their existence’ This question is of vastly 
more importance to the principles of unioniem than the eight 
hours, for it embodies tke vital question of their existence as 
a trade protection society. 

I mentioned before that the probable future of the A.S.E. 
was no doubt known to many in the society. I myself have 
given utterance to thoughts embodying the present situation—a 
very different ition to what it would most likely have been 
in had its destiny been in the hands of ite members instead of 
a few officials, 

For good or evil it is done—nearly all men will now recognise 
the desirability of reforms, and the pressure upon their pocket 
will furnish them with sufficient energy to carry them out. 
Federation will no doubt be the official solution, but will 
members be content with such a plausible one’ The anion 
has no doubt been at death’s door, and will be a considerable time 
before it reaches convalescence; but its roots are too deeply 
entwined in the lives of men to be uprooted, and although it may 
be shorn of its foliage, it will in due time send up fresh and 
vigorous shoots, We may hear thecry, ‘Physician, heal thyself!” 
Are we as unionists siting a fair return for our weekly invest- 
ments! Have we the best men at the helm! Are our official 
expanses as low as they might be! Are our different funds 
rightly secured! Should vital questions be settled by the 
members or by the executive! Are district delegates required for 
the work they are a upon, or could they not be better 
employed in solving the chronic laziness and incapacity problem 
that is bleeding the society to death’ Weed it! 

The bid for the workman will be between the employer's baits 
and the workman’s birthright—the union. That the caso is tei 
earaestly studied by employers is evident, and large employers a 
railway companies are already in the field with their benefit 
schemes for old age, accident, &c, That a great number of first- 
class mon only retain their membership for the old-age benefit goes 
without saying, therefore if the employers can give them as _— 
or a better scheme ; the probabilities are that many will go with the 
masters, because first-class men rarely want donation benefit, or 
the assistance of the society to procure work. The railway com- 
panies are breasting the wave with their customary energy, and 
are endeavouring to induce the greatest shareholder of the union 
—the railway employé—to join their scheme. With constant 
work, provision for sickness and superannuation, what more is 
required! Only trade protection, aly let the unionist be care- 
ful that it is not out of the frying-pan into the fire—let the change 
be for the better and the provision assured, 

Now, we come to another class of men, who, although smaller in 
number, play a not altogether unimportant part in the success of 
the union—that is, the foremen, hat will bs the fature of these 
men? There has in the past been very little desire on the part of 
pen he to bring pressure — their foremen, because the masters 
and the unions have not previously come into such direct opposi- 
tion upon the vital ts of production. 

The present tion places the foremen between two stools, 
Evidently the master will desire definite support from nsible 
men ; it is only reasonable to expect him to fortify himself wher- 
ever possible, Many foremen are not paid sufficiently well, or 
their work is not so assured to encourage them to throw up the 
benefits of the society ; they might require its assistance ; they 
may also have a ® amount invested in its benefits. Is this to 
be sacrificed ? Would not the union be of more benefit to them 


than the master! Even if they were compelled to adhere to their 
principles, and go to the bench, forge, or machine again, a first-class 
man earns very much the same wages on piecework as the foreman, 
without the anxiety, care, or prejudice, 

There is no doubt that he will not be left alone to serve two 
masters—the union and the employer. The line of future action 
will be strorg!y drawn between these two opposing forces, Then, 
to whom does the foreman belong / 

Everyone would readily admit that it would be a great stride 
towards the accomplishment of their desires if the employers had 
non-union foremen, for these men, although not publicly known, 
wield a great influence. This will be in future reccgnised by the 
employer, and the candidate for foremanship will be expected to 
drop the union. 

To obtain their foremen and leading men will be a direct gain 
to the employers. What provision will they make in return’ To 
sacrifice a man’s investments and ible fature benefits, and risk 
direct antagonism, certaialy requires some compensation. 

It will mean the protection of the foremen by an employers’ 
society, and increased salaries. ‘That this is patent to the mastors 
is shown in Col. Dyer’s article, and before they bring pressure 
upon their foremen, let them condsider the future of the men 
who will be expected to work more completely for the employers’ 
interests than they have done before, 

Since writing the above I notice the masters have given their 
verdict. Oa the whole it is reasonable. The Amalgamated 
Society of Eagineers has paid between £500,000 and £600,000 to 
be told where they are. The hazy notions of the last three or four 
years have had the stuffirg knocked out cf them. Upon one count 
the masters are evidently unfair and illcgical; the men’s proposi- 
tion for the settlement of the machine question is far the most 
reasonable, and the only true solution. What protection is the 
tradesman to have’ What i: he to hand down to his children? 
Unionists will fight for this principle with the tenacity of Eoglish- 
men. This is the original battlefield—the eight hours is only a 
side issue, and concerns not the principles of trades unionism, 

A fight to the finish it must be; but what is to be the finish? 
Are the Amalgamated Society of Engineers’ officials sufficiently 
well informed upon the conditions on which the federated shops 
are now er | worked! THE ENGINEER made a statement a short 
time ago, ‘‘that if the men were out for a year they could be 
done without altogether.” If this is so, will it be policy to pro- 
long the oe until the masters have reinforced themselves 
with independent labour, apprentices, &c., and are able to do 
without the unionists! 

If, on the other hand, the masters must ultimately be brought 
to the necessity of employing unionists, then the men will do well 
to fight as for their life, for a voice in the government of the shops. 

Dacember 7th, REASON, 


FAN EFFICIENCY, 

Sin,—I bave read Mr. W. G. Walker’s reply with much interest. 
I am afraid if he takes the authenticated teste of Capell mine 
ventilators he will find that on a wide range of speed and gauge 
the Capell fans do not follow the rule, ‘‘ The quantity of air dis- 
charged is in direct proportion to the revolutions,” 

I shall be pleased to show this by reference to published tests of 
Mr. D. K. Clark, Monsieur H. Bochet, Herr G. Herbst—of the 
School cf Mines, Bochum—and American tests. : 

I will also show that the ‘‘ equivalent orifice” of the same mine 
rises as the fan’s speed increases, and thus the usual plotting 
does not come in, I am unable to do this to-day. 1t may te well 
to remind your readers that the unusual behaviour of this fan in 
tests some yoars ago raised very heated discussions in your paper. 
With some hundreds of mine fans at work all over the world, i: is 
now possible to bring together tests, all showing the same class of 
results, viz, a rise in volume and useful effects as the gauge and 
speed increases, and a rise of equivalent orifice resulting from the 
former—points on which I touched some years ago. 

With regard to the power required to move a given volume of 
air, Mr, Walker leaves out the question of water gauge entirely. 
I have had the effect of various propeller ventilators in mines in 
America before me whose gauge is ,*,in., and from thoce results I 
most strongly doubt if any propeller fan made of 15ft. diameter 
could extract 223,050 cubic feet of air per minute from a tunnel, 
with 12-horse power, or even 150,000 cubic feet. No such results 
have been heard of in America, where the air propeller has been 
most carefully studied. I also repeat that ),in. water gauge will 
not empty a tunnel against the rush pact of a — train ; and 
a fan giving lin. to l}in. water gauge would required to do 
regular work on exhausting the air. 

I note Mr. Walker still dwells on centrifogal fans having ‘‘small 
inlets and outlets.” No fan designer would use small inlets and 
outlets for exhausting large volumes at low 5 = He compares 
a 15ft. diameter air lat er with my 12ft. 6) In comparing 
the two machines he be surprised to learn that my inlets would 
have 110 square feet area, and the expanding outlet would be 170 
square feet area, The 15ft. propeller would have only 176 square feet 
area, and be without the power saving effect of theexpanding outlet, 
acting much like the injector, reducing the power on the driving 
axle of Bev fan. : have — ee work — — with a ee 
meter inlets, y centri! 5 y er in principle, but 
I prefer the Trot of the p Ey cuakcttegal fan for any work 
where gauge comes in at all. The question of useful effect is one 
which bas raised more controversy than any other. These 
American Uapell fans are direct-driven, with a very light and strong 
form of horizontal engine, 17in. by 18in. stroke, and friction is 
redaced to a minimum by an effective system of lubrication. 
None of the early Capell fans were direct-driven, nor did they 
act as blowing fans on mines, so I am not yet in a position to 
reply to ‘* Wigan’s ” facetious criticisms, 

I have fourteen sets of diagrams relating to the tests of the 
12ft. Gin. by 10ft. ‘ blow-down” mine fan at the MacClure Coke 
Company’s mine, and I can see no fault in the tests or the dia- 
grams beyond their high figures. I have asked several questions, 
and when I have replies I may be able to give some interesting 
information to those interested in the question. The last test 
giving 390,650 cubic feet at 4in. water gauge, was not on the same 
mine condition as the others. One point I may mention. In think- 
ing over the question-of blow-down fans on mines, it has struck me 
that if there is considerable natural ventilation while the pressure 
gauge in the downcast shaft might be, say, 4in., a large portion of 
work might be done by natural ventilation in the upcast, which 
careful calculation might debit to the useful effect, though by 
ordinary methods of calculation (volume x w.g. pressure + 33, 
= H.P. in air) this would not appear in tests taken by the 
—_ of the colliery. Dispensing with ropes or belts in favour 
of light direct driving engines, would mean 10 to 12 per cent. 
added to the useful effect of a fan over tests of the same fan if 
rope or belt driven. Mr. Walker will pardon me for taking ex- 
ception to his rather wholesale condemnation of centrifugal fans, 
on account of their ‘‘small inlets and outlets.” As far as fans 
designed by me are concerned, I do not recognise this feature in 


them. G, M, CapPELt, 
Passenham, Stony Stratford, D: ber 16th, 











H.M S, LEANDER. 


Sir,—The history of this discussion can be told in a few 
sentences. Messrs. Green exhibited a model of a ship which they 
thought was of the 60-gun frigate Leander of the year.1813, With 
other readers, I detected at once that it could not be that frigate, 
as the model represented a two-decked 74-gun ship with the usual 
boa yn eer forecastle and poop. I pointed out the discrepancy to 

E ENGINEER in two successive letters, the second only of which 
was published. Messrs, Green allowed the error, but could not 
explain what ship the model was really meant for. I suggested 


60, of 1813, was a frigate, but that there was a previous Leander of 
1798 and 1805, which was a two-decker (50) with quarter-deck and 
forecastle superadded as usual, Still not like the model. Then 
comes “Jack Ashore” upon the scene, and states the first Leander 
was a frigate, and charges me with saying there never was a 
Leander officially known as a frigate. He is once more 
mistaken. I never affirmed that. I said the first Leander 
was a two-decker, the second a frigate. Mr. James, under 
the year 1798, gives the exact description of first L-ander 
“50-gun ship” in her action with the Généreux, namely 
armed with twenty-two —— guns on the lower deck, twenty- 
two 12-pounder guns on the second deck, six long 6-pounders on 
the quarter-deck and forecastle, and one carronade on the pcop. 
This proves conclusively she was not a frigate. A two-decker 1s 
never a frigate until a whole deck has been cut away, and a fr'gate 
is never a two-decker large or small. 

I wrote that there were few or no frigates of 50 guns until 
about 1813, though there were many of 46, 42, 32, &c. The 
description of ‘‘50-gun ship,” two-decker, not frigate, is a'so 
given in James’ other work ‘‘ Naval © currences,” page 33, in 
referring to that very Lsander’s action. 

Falconer’s ‘ Marine Dictionary,” quarto, of 1815—1830, gives 
the dimensions and armaments of the 50-gun ships as Leopard 
and other sisters to Leander cf 1798, completely agreeing with 
James, showing that they were two-deckers and not frigate’. 
Similar evidence is to be found in Captain Brenton’s History. 


H, Powe, 
Bayswater, Dacember 15th, 


Sik,—Surely the Leander and her consorts were double-bauked 
frigates! I cannot say whether I have ever seen a British double- 
banked frigate, but I certainly have seen a French one. The 
double-banked frigate carried guns in her waist, thus carrying two 
complete tiers; but she was still a frigate, 1.¢., a ship with one 
covered battery. 0. 8. 
Dover, December 11th, 

[We can publish no more letters on this subject.—Ev. E.} 





THE REPRESENTATIVES OF FOREIGN ENGINEERS IN JAPAN. 


Sir,—The recent article in your journal by your Special Com- 

missioner, and which has caused so much comment and criticiem 

here, covers a great deal of useful ground ; but he has omitted to 

mention one important point which has to do with the interests of 
tomer, repr tative, and manufacturer alike. 

This is, that in many cases when orders for machinery and plsnt 
are haaded on to English makers through the ordinary channels, 
the London agents of the merchants here, who are bcurd to order 
the machinery from the makers specified, very often put up a 
number of other firms to competition for many or all of the extres 
in order to increase their profits. As in nearly all indents for 
machinery, a considerable number of extra parte and tools are 
specified for, the knocking of these out often amounts to a serious 
matter to the manufacturer of the machinery, and is also liable to 
get him into trouble. Take, for instance, an order for hydraulic 
plant to be crdered from Messrs. XXX. and Co. Tae London 
agent of the merchant will often order the bare machinery from 
the maker, and the valves, piping, and so forth, which really form 
an integral portion of the plant, wil! be ordered from anyone who 
will supply them cheaply enough, however inferior their quality. 
The result of this is that the purchaser, while paying the prices 
for properly constructed plant, and which would have been suitabls 
for the mavhinery if a portion of the order had not been ‘‘ sweated 
out,” finds, cn the arrival of his purchases out bere, that the 
machines and their accessories do not accord or do not work 
eatisfactorily. Then the blame usually falls on the manufactorer 
whose name was on the indent, but who really had nothing what- 
ever to do with the supplying of the extras. 

This state of things is very difficult to remedy, unless the 
purchasers in Japan make it quite clear in their indents that their 
orders for plant to be had froma given maker shall include the 
purchase of the extras specified for from that maker. This is the 
only possible guarantee that purchasers can have that they are 
getting what they have ordered and have paid for, or that the 
plant will work pavety when they get it. 

I am afraid I have occupied a great deal of your space in supple- 
menting the remarks of your Special Commissioner, but can only 
say that the above gricvance is a very real one. Most of the 
representatives in Yokohama, Tokyo, and elsewhere in this 
country have followed your articles on ‘‘Modern Japan” with 
interest, and feel that we owe a great deal to the enterprise of 
THE ENGINEER for undertaking the work of thoroughly analysing 
the complicated question of business methods in Japan, and in 
instructing British manufacturers on this subject, thereby 
materially simplifying the work of those who have their interests in 
hand in this country. Your Special Commissioner has certainly 
explained matters most thoroughly, ina most unbiassed manner, 
and with great skill. 

A REPRESENTATIVE OF BRITISH ENGINEERS IN JAPAN, 

Tokyo, November 18th, 








THEORETICAL DYNAMICS, 


Sir,—Mr. Jingle also is among those who forget a irifie called 
‘‘ gravity,” for one thing. To climb steadily, the monkey must 
continuously pull on the rope so as to replace the acceleration con- 
tinuously deducted by gravitation. It is not enough to be ‘once 
fairly started ;” rope climbing would be an easier accomplishment 
if it were. Is it memory or imagination that is in defect? A little 
experimenting with a home-made Atkingon’s machine and a few 
rubber springs, &2., would clear away a host of cobwebs, Friction 
and the mass of the wheel introduce complications; thus, with 
friction enough, a slow climb can be made without moving the 
weight, while with a heavy pulley that rans easily an active 
monkey may get the weight to the top without ascending at all ! 
Every man his own monkey might a healthfal Christmas 
maxim. 

The foul rifle puzzle is physiological, not physical. A simple 
experiment will show that recoil diminishes as the velocity of the 
shot falls off ; but the punishment of the shoulder is lativ 
and the kick of the twentieth round is felt more than the first. 

London, December 20th, W. A. S. B. 





Sy 


Sir,—Is it not time that someone should point out to your 
various correspondents that the problem or puzzle propounded by 
* Alfred Jingle” in your issue of November 12th ? a not admit 
of any solution? 1 have noted nine unknown quantities governing 
the solution, and possibly other readers may find more, ere are 
two queries appended to the problem, the first ig ppenan 4 referring 
to the monkey, cord, pulley, and bough, and second to the 
stone, All that can be said with certainty is that the bough will 
bend, and the stone will not fall relatively to the pulley when the 
monkey proceeds to climb the cord. 


December 16th. LLANDRINDOD. 





THE COST OF WORKING DRAWINGS. 
Str,—Re ‘* McAndrew’s” letter on above in your last issue, it is 
engineers to 


not the professional custom among consulting 
for the working drawings after receiving 5 per cent. on the outlay. 
I know an exceptionally able consulting engineer who has carried 
out many contracts like the one referred to, and in addition to 
supplying all the working drawings, and superintending the work, 
spent a very great deal of time and skill in oe the engine 
esigns, and that for less than 5 per cent. on the outlay. He is a 
man of great experience, and is perfect master of his work, He 
has spent all his days in designing mill i 








the Sultan, 74, of year 1807. I have pointed out that the Leander, 


mill factories, &c. &c, Of course there are exceptions ; some 4 
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sulting engineers—happily in the minority—would charge for 

prs Rang fact, if you look into their office they debit you 

with rent! They seem to consider themselves privileged indi- 

viduals, who should be paid at so much per hour, whether the 

desired results are accomplished or not. Farr Pay. 
Edinburgh, December 8th. 


ARMOUR PLATES. 

MonsiEvur,—L2 numéro du 19 courantde votre journal contient 
un article sur la question des blindages, dans lequel une de nos 
plaques d’essai en acier cémenté expérimentée en Mai, 1896, est 
comparés avec une plaque en nickel-acier cémenté de Messrs. 
Vickers essayée en Aoit dernier. 

Nous croyons devoir appeler votre attention sur le fait que la 
plaque de notre provenance que vous comparez & la plaque 
Vickers provient d’un lot important de blindages dont la fabrica- 
tion remonte au commencement de l’année 1895; d’autre part, 
notre plaque a é:é choisie pour essai dans un lot soumis 4 un 
eahier des charges déterminé, aprés que toutes les opérations de 
la fabrication de ce lot ont été achevéss, tandis que la plaque 
Vickers, est une plaque d’étude fabriqués en vue d’un essai de tir A 
outrance, 

Etant données les époques respectives de la fabrication des deux 
plaques dont il s’agit et les conditions différentes dans lesquelles 
elles one été fabriqué3s, la comparison établie entre les résultats 
fournis par chacune d’elles ne peut permettre de tirer des con- 
clusions sur la qualité des blindeges de notre fabrication actuelle. 
Afin de vous permettre de faire une com ison plus exacte, 
nous avons l’honneur de vous adresser, avec la présente, la photo- 
graphie d’ane de nos plaques en nickel-acier cémenté fabriqués et 
essayés en Janvier, 1896, et celle d’une autre plaque en nickel- 
acier cémenté, fabriqués et expérimentés en Juin dernier. 

Creusot, Novembre 27th. SCHNEIDER ET CIE. 

[Reproductions of the photographs to which Monsieur Schneider 
— bi be found on page 630, together with a descriptive article. 
—Eb. 


PROPORTIONS OF GIRDERS. 

Sir,—I am unable to find any trustworthy data bearing upon 
the safe proportions of width to length of girders, when used in 
positions where bracing is impossible, as, for example, in the case 
of gantry girders. It seems reasonable to assume that, as the 
ratio between the length to width increases, the strength decreases, 
buat the point is one which I fancy is frequently overlooked. 

Can any of your correspondents give a trustworthy formula for 
calculating the crippling stresses of compression members, in 
girders, when considering the point to which I draw attention’ 
For example— 

(az) Assume a girder 20ft. span by 12in. wide will cripple with a 
central load of 60 tons. 

(5) Then—disregarding the weight of the girder—a girder of 
the sams section 40ft. span would cripple with a central load of 
30 tons, assuming for the moment that the ratio of length to width 
is immaterial. 

(c) And similarly a girder 60ft. span would cripple with a central 
load of 20 tons. 

It is, however, quite obvious that such a ‘“‘whippy” girder as 
(c) would not bear the same stress per square inch in the compres- 
sion member as the girder (a). And it is on this point that I wish 
to be enlightened. 

We have numerous formule, backed up by experiment, showing 
the varying strength of columns and struts for the different ratios, 
but this equally important point does not appear to have had 
equal consideration. J. C. Rog. 

St. Vincent’s Ironworks, Bristol, December 13th. 


MOTOR CARS. 

Str,—Some time ago I noticed in your advertising columns 
notices of self-propelled carrisges. I do not see any advertise- 
ments of this kind now. Are the makers of these carriages now so 
busy that they have no need of more orders, or is it that they 
have been unable to cope with such orders as they have received ! 
Baing desirous of obtaining a motor carriage driven by electricity 
or other power, I find that after examining the advertising columns 
of the technical press, and of bicycling and sporting papers, I am 
still unable to find any clue as to where I should address myself. 
I enclose my name and address, and should be very pleased if any 
of the makers should consider it worth their trouble . eo 


wants. 
New Clab, Glasgow, December 10th. 


THE INSTITUTION EXAMINATION. 


S1r,—In the first item of Notes and Memoranda for this week 
I notice a mistake which I shall be glad if you will correct. 

Yon state that the Council of the Institution of Civil Engineers 
have decided to accept the B.Sc. Examination for honours in 
engineering of the Owens College, Manchester. No such degree 
as this exists, but there is a B.Sc, in honours in engineering of the 
Victoria University, which is equally available for students of 
University College, Liverpool, and Yorkshire College, Leeds, those 
colleges being in the same way as Owens College, Manchester, an 
integral part of Victoria University, and I should be glad if you 
will call attention in your next to this fact, as it is not the first 
time misleading statements concerning the degrees of the above 
University have how or ther got into print. 

University College, Liverpool. H. S, HELE SHaw. 

December 20th. 











TRADE AND BUSINESS ANNOUNCEMENTS.— Mr. R, Edwards, 
M. Inst. C,E., has resigned his position of chief engineer to Messrs. 
Hornsby and Sons, Limited, of Grantham, which he filled for 
seventeen years, and has commenced business as a consulting 
engineer, his address for the present being Upper Deal-road, Deal. 
—Messrs. Knight, Bevan, and S » Port cement makers, 
— have admitted Mr. H. K. G. Bamber as a partner in 

e firm. 


STEAM CAR FOR BRANCH LINES, NEW 
ENGLAND RAILROAD, U.S.A. 


THE expense and uneconomical working of ordinary trains 
for handling light traffic on branch lines of railway have 
recently led Mr. C. P. Clark, the general manager of the 
New England Railroad, U.S.A., to consider the introduction 
of a special system of rolling stock for such lines, and a com- 
bination car or steam car has recently been designed and 
built by the Schenectady Locomotive Works to meet the 





After its construction this steam car made a journey of 
315 miles from the place where it was built to the principal 
shops of the railway company, where the upholstering and 
finishing work was done, During this trip it covered five 
successive miles in 5 minutes 55 seconds, the fastest mile 
being made in 65 seconds. On one of its trial trips the 
steam car maintained a speed of thirty miles an hour in 
ascending a gradient three miles long, varying from 1 in 90 
to 1 in 106, and hauling an ordinary passenger car behind it. 











BOILER AND ENGINE FOR STEAM 


requirements suggested by Mr. Clark. An old dining car, 
65ft. long, was taken, and its interior remodelled to afford 
accommodation for sixty passengers, while the front portion 
was partitioned off to form the engine compartment. The 
car was originally carried on two six-wheel trucks or bogies, 
but the front truck was removed, and a four-wheel steam 
bogie substituted. The bell, whistle, and head light are 
mounted on the front platform, to which is also attached a 
light iron pilot or “ cow-catcher.” 

The engine itself is contained on the frame of this steam 
bogie. It consists of a vertical boiler, carrying 2001b. of 
steam, and two outside horizontal cylinders 12in. by 16in., 
driving the rear axle, which is connected to the front axle by 
coupling-rods, all the rods being of H section. The wheels 
are 3ft. Gin. in diameter. The valve gear is a modification 
of the Walschaert type, with shifting link, operated from the 
crosshead and a return crank on the main driving axle. The 
Westinghouse air brake pump is attached to the boiler. 


Around the base of the boiler is a circular casting or ring | 
| 26th, Mr. E. Hall-Brown, M.I.M.E., president ; April 9th, General 


with a carefully turned groove, in which run about 130 
hardened steel balls 1jin. diameter. To the underframe of 
the car is attached a similar grooved ring, resting on the 
steel balls, and thus forming a ball bearing, which admits of 
the entirely free swivelling of the bogie on curves, while | 
avoiding the objections to a pivot pin connection. As the 
cylinders and boiler are rigidly attached to the same frame, 
no flexible steam joints are required, but the vertical steam | 
| and exhaust pipes are led down the boiler shell and inside | 
| the circular casting, being flattened where they pass between | 
| the boiler and the casting. The fuel is coke or anthracite | 
| coal, and there is room for a fuel supply sufficient for a run | 
of sixty miles, while cylindrical tanks, hung from the under- 
side of the car, carry enough water for the same distance. 
Only two men are required, one to run the engine and attend | 
| to the fire, and the other to attend to the passengers. 


CAR 


DIARIES AND CALENDARS. 


THE Magnolia Metal Company’s table calendar for 1898, similar 
to that issued this year, is a very handy and distinct appliance. 

Messrs. Thos, and Wm. Smith, wire rope manufacturers, New- 
castle-on-Tyne, have sent us one of T. J. Smith, Son, and Downes’ 
automatic self-registering pocket diaries. There are included in it 
a number of tables of ——_ of ropes and wire, &c., and 
altogether it is a neat and useful pocket book. 








GLascow AND West oF ScoTLAND TECHNICAL COLLEGE 
Screntiric Socrety.—The syllabus of lectures for the continuation 
of the present session into next year includes:—January 15th, 
ba Recording Engineering Experience,” Mr. A Marshall Downie ; 
January 29th, ‘' Belting for nace Mr. John Tullis ; 
February 12th, ‘‘ High Engines for Electric Light Stations,” 
Mr. Edwin H. Judd ; February 26th, ‘‘ Electric Transmission of 
Power,” Mr. W. B, Hird, B.A. (Cantab.) ; March 12th, “Auxiliary 
Machinery for Steamships,” Mr. John Thom, M.ILN.A,; March 


Meeting. 

Concession TO Navab MECHANICS. — For some years the 
Admiralty have experienced considerable difficulty in 
sufficient engine-room artificers, mters, and wrights to 
meet the growing requirements of the fiset. § ents 
have been made from time to time with the officials in charge of re- 


cruiting stations, but they have not proved of any practical benefit, 


and the Admiralty have now decided to offer special inducements 
with a view to retaining the services of men who are really entitled 
to The extension will be for one or more each 
of five years, during which an allowance of sixpence a day will be 
granted in addition to full pay and ordinary allowances. This 
concession is to be made to chief engine-room artificers, engine- 
room artificers, chief carpenters’ mates, ters’ mates, lead- 
ing shipwrights, and shipwrights. This is to take effect from the 
13th October last,— Naval and Miktary Record, 
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PUNCHING AND SHEARING MACHINE 


MR, JOHN CAMERON, MANCHESTER, ENGINEER 
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PUNCHING AND SHEARING MACHINE. 


Tue above engraving represents a powerful punching and 
shearing machine recently supplied to Messrs. Harland and 
Wolff by Mr. John Cameron, of Salford, Manchester. It will 
punch at each end iin. hole through 1}in. iron plate, the 
punch gaps being 48in. clear. The body casting is made in 
two parts, and securely bolted together, transport either b 
sea or rail is thus facilitated. The machine is fitted wi 
two cranes, having jibs 19ft. 6in. long, and capable of carry- 
ing three tons at the end of the jib. It is strap driven, and fitted 
with guide pulleys for overhead driving. The total weight 
is 44 tons. 











AMERICAN ENGINEERING NEWS. 
(From our own Correspondent. 

Surface contact electric tramway.—A new system of electric 
traction for tramways has been devised and put in experimental 
service by the General Electric Company, with satisfactory results. 
Between the rails is a double row of cast iron discs, staggered in 

tion, those of each row being about 6ft. apart, and all the 
iscs being convex on top so as to reach about lin. above the level 
of the rail head. One row is of positive discs, and the other row 
of negative or discharging discs. The latter perform the double 
duty of closing the contact in the switch which ‘cuts in” the 
itive disc, and of receiving the return current from the motors 
on the car. Wire connections lead from the discs to the electric 
conductors placed in a conduit at the side of the track, the conduit 
being provided with manholes. The car is fitted with motors in 
the usual way, and from the axles are suspended two shoes or 
contact bars, 13ft. long, which touch the discs as the car moves 
along, one bar taking the current from the positive discs, and 
after the current has through the motors it returns to the 
return circuit by means of the other bar. By means of automatic 
magnetic switches the discs are only active while the car is passing 
over them, so that there is no danger to persons using the street, 
and these switches have been subjected to very rough usage with- 
out showing any defect or deterioration. The current on its way 
to and from the motors operates these switch The switches are 
grouped in the manholes, about twenty in a group, connected by 
wires with the contact plates or discs, ° 

A gasoline and electric tramway engine.—A somewhat novel form 
of engine is introduced for use on suburban and country 
tramways with t traffic, where the cost of a power station 
would be an objection to the overhead wire electric system now 
almost universally adopted for such lines. The engine is a com- 
bination of a vertical gasoline or oil engine directly connected to 
a dynamo, which charges a set of storage batteries, all the equip- 





Pm fee 
é = SHAW 
| ment being mounted on the car. The car may be a locomotive 
simply, or may be a combination locomotive and r car. 
The engine runs a generator of the same power as the e, and 





the generator supplies current to the motors on the car axles and 
to the storage batteries, the generator and batteries giving and 
taking current as the _ demands, this arrangement auto- 
matic. The batteries have sufficient ca to give 50 to 100-horse 
power—according to local conditions—for five hours. With battery 
—— giving 75-horse power continuously for five hours, 
-horse power is available for 14 hours, — runs con- 
tinuously at the speed best suited to its economical working. If 
the demand for power is less than the normal capacity, the surplus 
current goes to charge the batteries, and when the car is at rest 
the entire current goes to charge the batteries, while on the other 
hand the batteries supply the extra current when the demand for 
power is greater than the normal capacity of the ine and 
dynamo. The arrangement is such that only under very 
unfavourable circumstances would the batteries become entirely 
oes be course, no — is required for — wires, 
poles, or cen power p e engine runs noise and 
there need be but little smell, - 
The a steel lock gates.—The steel gates of the locks at the 
Cascades Canal, on the Columbia River, built by the Government, 
are said to be the largest canal lock gates ever built. They are of 
the single-skin type, swinging freely on pivots, without the aid of 
rollers or flotation chambers. Each gate leaf has a developed 


posts are built in single pieces and were shipped in one section 
from the shops. Each gate leaf was delivered in from five to seven 
£ to the height of the gate. The quoin and mitre 
posts vertical steel plates, 8in. wide by ldin. thick, the 
plates on the mitre posts close against each other, and those on the 
quoin posts close —- similar plates fitted to castings attached 
late on the bottom of the gate fits against 
a metal plate, 1}in. thick, on the mitre sill, and the entire contact 
around the gate is therefore of metal _ metal. The gate 
pivots are excentric as s the ends of the quoin posts, so that 
as soon as the gate begins to o; the 14in. plate on the quoin 
post leaves the plate on the The water pressure upon the 
is transmitted to the wall through a series of horizontal 
girders, and no is supposed to come upon the mitre sill. 
The gates are operated by hydraulic engines, and the main culvert 
valves in the lock are of the butterfly type, 9#ft. by 104%. The 
canal is 3000ft. long, giving 8ft. of water—at iow water—around 
the ‘‘ cascades” of the Columbia River, the river falling 24ft. in 
a The lock is of concrete, 521ft. long, 90ft. wide, with a lift 
of 24ft, 

Shipbuilding on the Great Lakes.—Contracts for eighteen ships t> 
be built this winter have been placed with shipbuilding firms on the 
Great Lakes. Of these eleven will be steamers and seven sailing 
vessels, all but four having steel hulls, and the aggregate value is 
placed at 3,187,000 dols. The list includes fourteen freight vessels, 
two revenue cutters for the United States Government, a paddle- 
wheel passe steamer, and a large tow boat. The fourteen 
freight vessels, seven steamers and seven consorts, will have a 
combined capacity of 72,900 gross tons on a draught of i7ft. The 
four wooden vessels will be two steamers and two schooners, all 
312ft. to 315ft. long. Most of the steel — will be capable of 
carrying 6000 gross tons on a draught of 17ft., and two of them 
will carry cargoes of 7000 tons. Five of the steamers will be fitted 
with quadru aa 5 ome ines of 2500-horse power to 2700-horse 

ower, and three of these will have Babcock and Wilcox water-tube 

ilers, carrying 250 lb. pressure. The other two will have S:otch 
marine boilers, built for a working pressure of 2001b. Tne pastenger 
steamer will be built for high speed, and is expected to beat an 
other boats on the Lakes, except the Virginia of the Goodri 
Line, running between Chicago and Milwaukee, which boat holds 
the record. 

Safety jly-wheels.—The disastrous effects of the bursting of fly- 
wheels oa high-speed engines has led to the introduction of dise 
wheels and wire-wrapped wheels, but a new style of built-up fiy- 
wheel has been for two Rice and Sargent cross-compourd 
— in an electric railway ay station. The engines have 
cylinders 26in. by 60in. and 50in. by 60in., and each is directly 
connected to a dynamo of 1000 kilowatts. Each engine has a fly- 
wheel 24ft. in diameter, weighing 120,000 lb., of which 75,000 ib. 
is in the rim. The speed is eighty revolutions per minute, giving 
a rim speed of 6032ft. per minute or 105ft. per second. The rim 
is of forged iron, 16in. wide and 20in. thick, and is made in five 
segments, with two bolted arms or spokes to each ent, The 
end of each ent has three jaws, stepped off in offsets, so that 
the jaws of adjacent segments torm an interlocked joint. Lateral 
movement is prevented by l}in. steel keys, and two 2in. forged 
steel rivets driven in reamed holes. The arms or spokes are hollow, 
of cast steel, the section a 9in. by 16in. at the hub 
and 8in, by 14in at the rim. e metal is 24in. thick, and at each 
end are fiat flanges, fitting faced seats on the decagon-shaped hub 
and faced dovetailed seats on the inner face of the rim. The arm 
is secured to the rim by four 2pin. stad bolts, 4in. long under the 
head ; and to the hub by four 27in. through bolts. The hub is of 
cast iron, 7ft. diameter and 3ft. long, bored for a 24in. shaft. The 
centre part is counterbored, leaving two bea: 12in. long. A 
flange on the hub is bolted to the armature of the dynamo with 
ten 2hin. ream bolts. The rim is tool-finished, except the face, 
which is smooth-forged. 

A bicycle machine tool._—A sprocket wheel finishing machine has 
recently been built for boring, tapping, facing, and forming 
sprocket wheels for bicycles, It 1s made in two forms, one being a 
spindle having no ro’ motion, and the other with a 24in. rotary 
upper spindle of crucible steel. This has a ball thrust vearing in 
a sleeve, and is counterweighted. The latter will drill a hole from 
the smallest up to 2in. diameter or counterbore to 4in. diameter, 
while the periphery is being turned at the same time. Thespindle 
in both machines has automatic feed, lever and worm feed by 
hand, and automatic stop with quick-return movement. The 
machine consists of a column having a knee, which supports the 
rotating spindle, at the upper end of which is the chuck for hold- 
ing the work. On either side of the spindle are short slides sup- 
porting the forming tools. These tools resemble milling cutters, 
and are held upon short studs in such a way as to be slightly 
adjustable vertically to suit the work. Tho made like milling 
cutters, they do not revolve, the six cutting pa being used one 
after the other as they become dull, this design being adopted 
—- ing an economical tien deinen Oae s he tg is 

with an automatic at any desi int, 
This is the roughing tool, and the opposite cutter is the finehing 
tool, brought up by hand to take the light finishing cut. The lower 
or work-holding spindle is 2}§in. diameter, with a hole 1,,in. 
diameter, and has three rates of speed. It has a bearing m a 
removable bushing, the end thrust being taken by threaded 
collar bearings. With some forms of sprockets the boring, 
facing, &c., can\be done at the same time as the forming of the 
periphery. The machine is entirely automatic, and can be 
operated in gangs of two or more. They can be belted from 
main shaft, each machine having its own conuntershaft on 
the column Sie tlking 8 is pumped from a tank on the machine 
through flexible tubing to the cutters. 

Rack rail locomotive for Mexico.—A combination rack rail and 
adhesion ine, designed on a system patented by Mr. Vauclain 
—of the Baldwin Locomotive Works—has been built for a railway 
at Mapimi, in Mexico. It is a tank engine, on the Vauclain four- 
cylinder compound — and is carried upon six-coupled driving 
wheels, with a small pair of trailing ane wheels under the 
cab, 6 two front driving axles are fi with gear pinions and 
with wheels, which are only carrying wheels when the engine is on 
the rack incline, but by means of a clutch operated from the cab 
they become adhesion wheels on the more level portions of the 
line. The rear coupled axle has the rack pinions and carrying 
wheels, The wheels are mounted loosely on the axles, while the 
gear pinions are permanently secured to them. The cylinders 





length of face, exposed to pressure, of pay The height of the 
— a gate, above ——— phy the lower lock 
ga’ t. ; @ upper ga ; and of the upper guard 
gai : 54ft. The following general data for these gates is given 
in Lieut. Burr’s report :— 


Clear opening between walls aa at ide te 90 -00ft. 
Fg pn eres Swan Se 60 ee oe es 95 *88ft. 
Rise of mitre sill (one-fifth span).. ° 19-07 ft. 
Width of gatesatends .. .. 1. «2 os os ce oe 2°50ft. 
Width at centre of leaf .. .. 2. 2 22 ce oo oe 8°00f6, 
ee ey aoa, 
een of ee ae os 06 60 se 0s, eo om eo Saeeee 
ee eels 
a On MD 5. ce cs ce te ce ce ce OEE 
we yt RE ee ee ae ae 
Mitre angle a a a ae ee 136 deg. 28ft. Sin, 
Weight of one leaf, about .. .. .. .. - 180 


These dimensions are for the skeleton outline of the gates, the 
corners, in construction, being rounded off by curves of i0in. 
radius, so that the gates cannot “nip” outside of the meeting 
plates. Each leaf is divided horizontally by a number of plate 
girders, or trusses, with metal sheathing on the up-stream side 
only, while the back is braced by diagonal tie plates. Vertical 
stiffness is given to the leaf, in additicn to that from the 
posts, by three vertical plate girders and four intermediate sets of 
vertical angle bars braced by gusset plates, The quoin and mitre 





are , and the connecting-rods operate vertical rocker 
beams, a coupling rod from the lower end of each beam driving 
the middle axle. The clutches are of the jaw type, and can 
be thrown while the engine is in motion, being automatically 
locked in position. On each side of the rack pinions are —so 
drums for the brakes. The engine has bar es, and its boiler 
is set so as to be approximately level when the engine is on the 
incline. The leading dimensions are as follows :— 


Cylinders, high-pressure(2) .. .. «. «- «. «- 9% X 22in. 
Cylinders, low-pressure (2) ‘ oa 5 
Driving wheels .. .. . ft, 1din. 
Rack pinions .. .. .. .«. lft. 10jin. 
Driving wheel base .. .. Sft. Qhin. 
Weight on driving wheels... .. .. .. .. «. +. 45,400 1b 
OS era arr 
ee errr 
Tubes, 106, diameter .. .. _ 
Fire-box, ae «2 ee ° 2ft. 10jin. 
Pent 7 tank 2 S00 gar 
0 Wa” ee en 60 ons. 
Gauge of line... .. «. eo oo 2ft. Gin. 


Water wheel regulator.—The Pioneer Electric Power Company’s 
plant at Ogden has five turbines, developing 6000-horse power, 
each fitted with the Knight regulating apparatus, ‘This consis 
essentially of two centrifugal governors, driven at the same speed 
from one shaft. When the speed of the generators one 
governor acts by closing an electric circuit communica toa 
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magnet, or solenoid, that by means of a lever engages a frictional 
clutch and sets in motion machinery driven from the main shaft 
that opens or closes a throttling valve, or the induction issues 
of the water wheels. The electric circuit and action of the 
solenoids is not constant, however. If it were, the regulating 
action would outstrip the change in the motion of the water in 
the pipe line, so the electric circuit established by the governor’s 
action is broken intermittently by a relay of the action on the 
water being confined to one-sixth of the time. If under these 
circumstances the change of speed ia the water wheels and 
generators is not accomplished by the first governor, the second 
one comes into action, and also closes the electric circuit to the 
solenoid, which current is also intermittently broken, bat at 
longer periods, corresponding to one-third of the tims. In other 
words, the action on the water-regulating apparatus is doubled by 
the second governor. If, however, as is possible under extreme 
changes, this intermittent action of the regulating apparatus does 
not produce the required change of motion in the wheels, a 
third contact is made by the second governor, and so the current 
and action of the solenoid becomes constant until the speed is 
checked or accelerated to meet the load or resistance. Had 
the alating apparatus been given a free range and continuous 
action between the extremes, the result would be destructive 
racing, and no useful results could be attained. In‘this case 
the adjustment of the electrical elements provide for twenty- 
four changes of the rate at which the elutches and water-rega- 
lating gearing may operate. In other cases this range of adjast- 
ment can be less and the regulating mechanism as a whole bs 
simplified, the mode of operating remaining the same. The pipe 
line of this plant is six miles long and 6ft. diameter, built up of 
steel plates, and the periods cf flow of water are supplemented 
by heavy fly-wheels that absorb or give out energy during periods 
of change. The system of regulation consists of relay or overflow 
standpipes. These standpipes, one of which is within one mile of 
the station, perform the fanctions of an air vessel, except that 
the resistance is as the gravity, and motion as the square root 
of the head, and in these respects differs from the action of com- 
pressed air. The standpipe mentioned in effect reduces the pipe 
line to one mile in length ; but even this mass of water, weighing 
more than 4500 tons, has to be handled with care, 








THE COST OF STEAM POWER IN THE UNITED 
STATE 


WE take the following statements from a paper read recently 
by Mr. F. W. Daan at the New York meeting of the American 
Society of Mechanical Eagineers. It will be found useful for the 
purpose of comparison in this country. Mr. Daan gives, he tells 
us, the actual figures making up the cost of a mili steam plant, 
and its cost of operating, say, of 1000-horse power in most mill 
towns in the State of Massachusetts away from tidewater. Tae 
very best steam plant of this power twenty-seven years ego, 
including a pair of simple condensing engines using 20 1b. of steam 
per horse-power = hour, boilers evaporating 8 lb. of water on 
total'coal used, buildings, chimney, and all accessories, cost 70 dols., 
or £14 an indicated horse-power. 

The fixed charges on such a plant were interest at 6 per cent., 
depreciation at 4 per cent., repairs at 2 per cent., insurance at 1 
per cent., or a total of 13 per cent. oid 

8. 
oe tp pi eee aE ee a ee eee ee 
Coal at 2°50 lb. per I.H.P. per hour, at 7°10 dols. a ton, 

2°50 lb. x 10 hours x 308 days x 7°10 dols, ae it 24°40 
$505 came aa 
3 day men at 7°50 dols. 6 dols x 308 
Attendance, bzilers { 1 night man at 1°50 dols. J ——agug-— = °° 
1 engineer at 3 dols. ) 5 dols. x 308 
Attendance, engine { } po ed at 2 dols. } << Tne 
Oil, waste and supplies... .. .. .. =. = 


1°85 
1°54 
oe 1°25 

38°14 

Tae very best plant of 1000 horse-power can be installed to-day 
complete, including buildings, chimney, compound engine usi! 
12°5 lb. of steam, boilers evaporating 9 lb. of water on total coa’ 
used, economisers, and all accessories, for 57 dols.—£11 10s.—per 
indicated horse-power. 

Sach a plant can runon 1°4 Ib. of coal per indicated horse-power 
per hour for total coal consumed. 

The fixed charges are interest at 5 per cent., average depreciation 
34 per cent., repairs 2 per cent., insurance and tax 1 per cent , or 
a total of 114 per cent. 

Dols. 
11; ho fo ee ee ee ee ee 
at 1°4 lb. per I.H.P. per hour, at 38°85 dols. a ton, 
1°4Ib. x 10 x 808 x 8°85 dols. _ B 


2240 “ 
2 day men at 1°50 dols. 
Attendance, boilers { } night man at 1°50 dols. 


1 
Attendance, engine { 1 t at 2°00 dols. 
Oil, waste and supplies... .. .. .. .. «- 


7°41 





1°39 


prone. x 808 _ 
1000 
engineer at 3°50 dols. | 5°50 dols. x 308_ 


1000 
oe 00 ee oe 80 


17°84 


Saving in 27 years in first cost, 70 dols. —57_dols. _ - 18°6 per cent. 


70 
tar, 38°14 dols. —17°84 dols. _ 
: 38°14 re 
On the supposition that superheated steam can reduce the steam 
consumption to 10 lb. per indicated horse-power per hour, and 
that the combined efficiency of boilers and economisers is not 
affected thereby, the cost of installation of 1-horse power can still 
be taken at 57 dols. 
The cost of coal per I.H.P. will be :— 
1*11 Ib. x 10 hours x 308 days x 3°85 _ 


Saving in 27 years in op 58 per cent. 





5°88 
10°43 
16°31 
best 





2240 
Other charges will be 
DE Senie” webs ite hos .e8, Rae eel Sede Bad 
This makes a saving of yearly charges, compared with the 
present plant, of 84 per cent, 








ARMOUR PLATE, STEEL SHELL, RAILWAY 
MATERIAL TRADE IN 1897. 


DuRING the year now drawing to a close the British Government 
placed orders for armour for six battleships and four first-class 
cruisers, For the battleships the description of armour required 
was citadel, barbette, casemate, and conning towers, and the men- 
of-war for which the plates were ordered as follows, the dockyard 
where they have been built or are building following the name of 
the vessel, viz.:—-H.M.S. Albion (London), Canopus (Portsmouth), 
Glory (Birkenhead), Goliath (Chatham), Ocean (Devonport), and 
Vengeance (Barrow). The cruisers were H.M.S. Amphitrite 
(Barrow), Argonaut (Fairfield), Ariadne (Clydebank), and Spartrate 
(Pembroke). For the three first the conning tower armour was 
ordered, and for the fourth the casemate and conning tower 
armour. The work has been ordered from the three Sheffield 
firms, Messrs, Charles Cammell and Co., Ltd., Messrs. John 
Brown and Co., Ltd, and Messrs, Vickers, Sons, and Co, Ltd., 
the total weight being = about 7500 tons. This list, 
of course, only applies to work p! with the Sheffield houses by 
the English Government, and takes no account of the orders for 
the foreign ships, Japanese and others, which are being built by 
English shipbuilding firms, It is known, although details are not 
obtainable, that a considerable quantity of foreign work has been 
received, including orders for the armour for two or three Japanese 
battleships, and for Norway, Spain, and South America. The 
turn-out of the engineers on August 28th has interfered materially 
with the production of armour since that time, and the delays 


in deliveries must be seriously retarding the completion of 
the battleships building in Government and private yards. Io 
shot and shell there has’ been an improved business during the 
twelve months, heavierrequirements having been placed with Messrs. 
Thomas Firth and Sons, Ltd., Messrs. Vickers, Sons, and Co., Ltd., 
and with the Hadfield Steel Foundry, Attercliffe. In railway ma 

terial there has been an enormous demand, both on home and foreign 
account, the most important home work being for the rolling 
stock required by the Great Central Company—late M. S. and L — 
for their extension to London, and the Largest foreign order for 
Siam, the latter ranging from state saloons for the use of his 
Majasty the King, down to fish, fruit, mineral and ballast wagons. 
The directors of the Graat Central have recently gone over the 
whole length of their extension to London line, and hope that the 
new route will be opened for goods trafiic some time in the spring, 
and for passenger traffic early in July next. In pig iron, both in 
hematites and common forge, prices have been very steady during 
the whole year; the market remains firm, and with an end of the 
engineering difficulty, and an absenca of other trade troubles, 
there is certain to be an upward movement, which, however, may 
cause further furnaces to be put in blast, and this would naturally 
check advances in value. The general outlook in all the heavy 
Sheffield trades is hopeful, and, with in the industrial field, a 
period of very good trade is confidently anticipated in 1898, 








INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 


THE third general meeting of the present session of this Institu- 
tion was held in the Hall of the Institute, Bath-street, Glasgow, 
on Tuesday last, Mr. George Russell, President, in the chair. A 
large number of new members was elected, and on the initiation 
of the Council the name of Mr. R. E. Froude, of the Admiralty 
Experiment Works, Gosport, was added to the-list of honorary 
members. Discussion was resumed, and again continued till next 
general meeting, on Mr. F. J. Rowan’s paper on ‘‘ Water-tabe 
Boilers,” and two new papers were submitted, one on ‘ Basic 
Refined Steel on the Continent,” by Mr. C. E. Stromeyer, formerly 
Lloyd’s surveyor at Glasgow; and the other on ‘‘ Tae Theory and 
Practice of Mechanical Refrigeration,” by Mr. T. R. Marray, 
Wb. Sc.; discussion on these being deferred. The interest taken 
in Mr. Rowan’s recent paper, and the criticism evoked, have been 
such that not only at the meetings, but through the medium of 
corr d , di ion is most plentiful, and of a rather lively 
character, approaching 40 pages of the current part of the pub- 
lished transactions being occupied y correspondence from various 
authorities, amongst others Mr. J. I. Thornycroft, Professor R. H. 
Thurston, Mr. C. H. Wiogfield, Mr. B. C. Laws, Mr. David R. 
Todd, Professor Watkinson, &c. With the exception of Professor 
Thurston’s contribution, which is mainly supplementary to Mr. 
Rowan’s paper as concerned with early water-tube boilers in 
America, and with the extent to which the modern water-tube 
boiler is meetiog with, and deserving of, acceptance for marine 
purposes ; all the others deal in a highly controversial manner with 
many of Mr. Rowan’s statements, both as to the origin and classi- 
fication of given boilers, and the investigation of, and theories 
held, regarding circulation. 











ATTITUDE OF THE MODERN WORKMAN TO MACHINERY.—Speaking 
at the annual dinner in connection with the West of Scotland iron 
and Steel Institute, held in Glasgow on the 18th inst., Dr. 
Ebenezer Dancan, president of the Philosophical Society of Glasgow, 
stated that what appealed to him as being one of the most dis- 
astrous things ia connection with the present great strike was the 
attitude of the men towards machinery. In the end of the 
eighteenth or the beginning of the nineteenth century, Malthus, the 
great philosopher, wrote that he considered that Scotland was over- 
popolated and in a state of great poverty. At that time the 
population of Scotland was under two millions; now it was four 
and a-quarter mill ons, and the population was better supported 
now than it was then That was due largely to the genius of 
men of the West of Scotland—Watt and others who produced 
machines which had placed our country in the fore-front of the 
world. If our working men could only see that it was in their 
own interests that these machines should be perfected, and that 
they should be worked to the greatest possible extent, he thought 
it would do something to end disastrous contests such as this. 
He thought it was of the greatest mnnertanes that the spirit which 
animated these unfortunate people who destroyed the machinery 
of Hargreaves, and who burned the mills of Cartwright should be 
opposed ina very strong and firm manner. He rejoiced to see 
that the employers of this gprs were determined to oppose to 
the very uttermost any such suicidal policy as was being abented 
by certain agitators amongst the men ; and his greatest hope for 
the future was that after all ne Bey dealing with men who were 
fairly intelligent and who were educated, and that although 
for a short time they might follow the lead of certain interested 
agitators, yet in the long run their common sense would teach 
them that they were on the wrong tack, and they would no 
longer resist the improvements which must eventually be for their 
advantage. 

THs NEw TRADES UNIONISM.—-As a sample of the dictatorial 
and business-upsetting proclivities of some of the new unions, the 
following from our contemporary Fairplay would be hard to beat : 
—A steamer had been fitted with a steam steering engine, which 
was geared, by means of a spur-wheel and pinion, to the after 
screw gear. In laying down the engine it had not been put fair 
in line with the after screw, and on the arrival of the steamer at a 
certain dock in this country it was discovered that the corner was 
broken off two of the teeth of the spur-wheel. Tae owners’ over- 
looker therefore sent ashore for two engine fitters to drill two 
holes and put in a couple of inch pins, and line up the engine. 
When these men came off they brought an apprentice with them, 
and had a boat in attendance, as the steamer was lying in the 
middle of the dock. When the fitters had got the holes bored, 
and were waiting for the smith who had — the pins, it was 
suggested to the engineers that they should slacken the holding- 
down bolts of the engine and wedge up in line with the after gear. 
About an hour afterwards the men went to the overlooker, and 
told him that, as this was a carpenter’s job, carpenters must be 
got to slacken the bolts. On being asked why they could not 
slacken the bolts, as they could get tools on board, they 
replied, ‘‘This is a carpenter’s job, and the union won’t allow 
us to slacken bolts which pass through a wooden deck.” A car- 
penter had to be sent for, and he and his mate came on board, 
and a man was in attendance in a boat. The following morning 
the carpenter went to the overlooker and said that as the under 
side of the deck was lined with in. tongued and grooved lining, a 
joiner would be nec to take it down so that the heads of the 

olts could be got at. ‘Oh, take it down yourselves,” the over- 
looker said. ‘‘ No, sir,” was the reply, ‘‘it is a ship joiner’s job, 
and we dare not touch it.” A ship joiner was then sent for ; he 
took down the lining, when it was found that one or two of the 
bolts were not bearing fair on account of rivet heads, and a stringer 
landing coming in the way. One of the engineers was then asked 
to get a hammer and chieel and cut the rivet heads which were foul 
of the bolts. ‘* No, sir,” he replied, ‘‘this is a boilermaker’s work, and 
I cannot touchit.” A boilermaker and his mate—a holder-on—and 
a rivet boy had to be sent for, and the difficulties of this very 
simple job were at length overcome, The delay entailed by having 
to call in different classes of tradesmen caused the repairs to 
extend to a period of five days, with overtime, when three days of 
a couple of apprentices would have sufficed for the completion of 
the whole job. That time and the small quantity of material and 
use of tools required for the work would not have cost more than 
£7 10s.; as it was, the amount of the account was £38 odd. Com- 
ment on the unionist vagaries displayed over this small repairing 





job is surely unnecessary, 





—! 


NOTES FROM JAPAN. 
(From our own Correspondent.) 


A new Japrnese-built cruiser.—The Akashi, third-class cruiser 
built by the Japanese Government at their Yokosuka dockyard, 
was successfally launched on the 8th inst., in the presense of a 
large assembly of officials, naval officers, and others. I see that 
in your issue of January last your Special Commissioner in Japan 
referred to the forward state of this vessel, then on the slips, |; 
is well, however, to recapitulate here that the Akashi is a sister 
to the Sama, formerly built at the same yard. Hor displacement 
ia 2800 tons, length 30 metres, beam 12°70 metres, horse-power 

Har estimated speed is to be jast under 20 knots. She ig 
to carry four machine guns, twenty-seven quick-firing guns, and 
two torpedo tubes. The ceremony of launching, which went in 
every respect without a hitch, was carried out by H.I.H. Prince 
Komatsu. The scene was a brilliant one, and the attendances 
unusually large, on account of the double attraction afforded by 
fine weather and the Lane | to the Japanese of seeing at 
the same time the new Foji battleship, arrived only recently at 
Yokosuka. There was the usual display of bunting, accompanied 
by the booming of salutes, and the enthusiasm of those present 
was very great, An illustration showing the slips from which the 
Akashi was launched appeared in conjanction with your January 
article above-mentioned. 

American locomotives.—Apart from the quostion of defective 
tube plates referred to in a recent letter, a prominent locomotive 
man here tells me that the Japan Railway é. . is obliged to man 
its Baldwin engines with two stokers as well as a driver for 
purposes of keeping Ns steam. The same authority tells me that 
these engines invariably ‘‘run hot” at a speed of twenty miles an 
hour. Taois may be partially due to the careless handling of the 
Japanese drivers, but it is satisfactory to note that on the same 
line British engines give no trouble in this way. Oa the subject 
of these eame engines and those supplied by Messrs. Brookes, now 
employed on the Japan Co.’s lines, the Tokyo Asahi writes as 
follows :—‘' The result is that the new locomotives have proved 
a total failure. It is even stated that the present delay of arrivals 
on the Uyeno-Aomori line is due to this fact. In the face of 
these facts it is to be wondered at that some ore hundred of the 
locomotives have been ordered by the Railway Bureau, and some 
of them have already arrived.” With a view of ascertaining the 
exactitude of this report, a representative of that journal applied 
to the railway company for information, and was told that :—“ On 
the whole, altho’ there are some among the new locomotives 
which do not work well, the te believes that they are not 
as bad as alleged by rumour.” This was “ damning with faint 

raise » 


. The doubling of railway lines.—This problem, which undoubtedly 
now faces Japanese railway men, is both difficult and exceedingly 
costly. As pointed outin one of your articles on ‘‘ Modern Japan,” 
the foreign advisers on railway matters have vainly urged the 
Japanese to make provision for ultimately doubling their tracks, 
Now the increase in traffic makes it imperatively necessary, and 
both the Imperial railways and the Japan Railway Company are 
tackling the subject energetically. The Japan Times states that 
the doubling of the Tokaido line Les virtualiy been completed as 
far as Kozu, and only the construction of a new bridge over the 
river Banyu remains to be accomplished. Unfortunately, the ship 
ae girders for the bridge, sent for from ab , has been 
wrecked on her voyage to Japan, the accident necessarily involy- 
ing the delay of the period of construction. At any rate, the 
opening of the new line between Tokyo and Kozu for traffic will 
occur at no distant date. It is estimated that the doubling of the 
Tokaido line, that is to say, the main line of the Imperial railways, 
should be completed by 1593. 

The representatives of enguneering jirms.—As an instance of the 
tee which American manufacturers attach to being 
influentially represented in this country, I would mention that 
Mr, E. Dan, who, until recently, held the post of United States 
Minister at the Tokyo Logation, has jast returned to Japan in 
the capacity of agent for certain American engineering and timber 
firms. He is also said to be connected with the American Trading 
Company, of Yokohama and elsewhere. Mr, Dun was deservedly 
popular here as a diplomatist, and naturally came in contact 
with many high Japanese offi . There is no reason to suppose 
that he will not be correspondingly falas a busi man, 

Vagaries in the oil trade.—It appears that until comparatively 
recently the Americans held a practical monopoly with regard to 
the supply of kerosine oils to Japan. The advent here, however, 
of Messrs. Rothschild, in the shape of Messrs. Samuel Samuel and 
Co., of Yokohama, Kobe, &c., on working in conjunction with a 
very enterprising Japanese agent, Mr. Asano, of ‘l'okyo, has com- 
pletely upset the market, and practically ousted American produce 
in favour of the Russian article, Messrs. Samuel Samuel and Co, 
import the oil in tank steamers, and Mr. Asano, who formed a 
company for the purpose, undertakes the distribution of it. It 
turns out, however, that Sumatra oil bas recently been successfully 
introduced at lower prices than those to which Mr, Asano can 
drop; and, although he and his powerful backers are working 
energetically to ‘‘ boycott” the objectionable commodity, there is 
a counter-agitation representing about 3000 oil merchants in this 
country, who have combined to oppose his project. 

A dynamite outrage.—We are getting very civilised in Japan. 
From the above heading one might take it for granted that this 
pane? must refer to Russia, France, or Eaogland. Bat it 

appened in Japan. About 4 a.m. on the 13th inst. a dynamite 
bomb was thrown at an engine shed at Tatsugashima Station, near 
Niigata, on the Hokuetsu Railway. The station and an engine 
were destroyed and a bridge damaged. No loss of life or 
personal injury was incurred. ‘Tne outrage had nothing to 
do with Socialism, but appears to have originated in certain 
differences of opinion between local shareholders as to the best 
position for the terminus of the Hokuetsu Railway Company. A 
dozen people were arrested, and some are stated to have confessed 
their guilt. They are not at all of the stereotyped dynamite 
fanatic class, but apparently highly respectable individuals, 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Oorrespondent.) 


THERE is little change since last report in prizes or state of 
demand. As regards unmarked iron, an advance of 5s, per ton 
may not roe hag place in January, bringing the Association 
figure up to £6 5s. Indeed, as regards this department the view 
is general that higher quotations will be the rale early in the new 
year. Marked qualities of iron will, however, it is expected, 
remain as they have done for twelve months at £7 103, Stocks 
being low, and pig iron and coal being dearer, are the main reasons 
for anticipating higher prices in unmarked iron, added to which 
demand is just now very good, and it seems probable that it will 
continue so. Merchant bars are £6 10a, to £6 15:.; hoops, £6 5s. 
to £6 7s, 6d.; angles, £6 ; and nail rods, £6 105, to £6 15s, 
Depression prevails in the sheet iron trade, as it has done 
nearly all through the year; but the p’ ts have somewhat 
improved by the closing of the Woodford Mills at Smethwick, 
which will make a considerable difference to the output. Sheet 
makers are combining, as the unmarked bar makers have done. 
Prices of sheets, however, are slightly firmer, as the result of the 
combination, and some makers now report their minimum for 
sheet iron—‘‘'singles”—as £6 2s, 6d., as compared with £6, or 
rather under, a few weeks back, Doubles continue at £6 5s, to 
£6 7s, 6d., and trebles £7 7s. 6d. per ton. Stamping sheets are 
£7 10s, to £10, and galvanised corrugated sheets £9 10s, to 
£9 12s, 6d, for doubles, f,0,b, Liverpool or equal, 
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Pig iron is without change on the week either in the matter 
of orders or prices, last week’s syne rates still ruling. 

In North Staffordshire the mills and forges are running to their 
utmost capacity. Meanwhile orders are coming in more freely 
than has yoo the case at corresponding periods for a number of 

ears. This naturally encourages the hope that on the resumption 
of operations at the commencement of the new year makers will 
find themselves well provided with specifications, They do not 
seem to anticipate any material alteration in prices, and contracts 
for next year’s delivery are on a fairly satisfactory basis. Good 
orders for export are coming in by most mails. Plates and sheets 
are not quite keeping op their late activity. Prices rule steady, at 
crown bars £6, plates £6 12s. 6d., and sheets £7 10s, Steel is in 
ood request, and production is steadily augmented, Pig iron is 
fh brisk demand, 

In the Birmingham district a heavy weight of goods is being sent 
out by machinists, and the various branches of the engineering 
trades are very busy. Makers are well booked with orders for 
steam pumps and gas engines, and in general machinery a good 
amount of work is in hand, cially for shafting and turning and 

Janing machines, Makers of electrical machines and accessories 
are over-employed, and in one case the works are being enlarged 
in order to cope with the numerous orders which are arriving. 

There are some extensive contracts for railway rolling stock in 
course of execution, and these favourably inflaence various depart- 
ments affected by them. Some important additional contracts 
have been placed during the past few days for heavy ironfoundry, 
cast iron pipes, and constructional work; but prices in these 
branches show no improvement, though pig iron is dearer, and 
the engagements of ironfoundera are in many cases heavy, more 
particularly on account of home and Indian railways. One con- 
tract for pipes for Llandudno is for nearly £7000. 

Iron tube manufacturers continue well employed on gas and 
water tubes and refrigerating coils for cargo st , but busi 
in this branch is not so brisk as it was, owing partly to the activity 
of competition inthe North. There is a gradual revival of activity 
in the seamless steel tube branch, chiefly on account of the cycle 
trade. Makers of engineers’ tubes are busy, and in this branch 
prices are well maintained. The inquiry for naval ironwork is 
slackening, and the makers of anchors and cables are coming to 
the end of their orders, 

In the South Staffordshire engineering and iron foundry trades 
there is a great deal of activity. Large orders are secured for 
roliing plant, and in some of the heavy foundries the men are 
making as much as nine and ten days’ b= Fa week. In fact, so 
great is the pressure that in one large establishment the men had to 
work the whole of last Sunday to complete an order for repairs. 
The boiler, tank, and bridge makers are well off, and gasometer 
work is —e a good deal of occupation. The light ironfounders 
have plenty of work in hand, 

ogineers are interested in a report this week that advices from 
St. Petersburg state that Prince Khiloff, the Russian Minister of 
Ways and Communications, has now submitted to the Finance 
Minister a detailed estimate for the construction of the large engi- 
neering and locomotive works in the Caucasus, to which reference 
has been made previously in our columns, The estimate asks for 
the allocation of a sum equal to about £140,000 on account of the 
works, 

Export hardware merchants in Birmingham report that there is 
no falling offjin regard to over-sea business, Australia continues 
to be a good customer, and New Z2aland is taking a fair volume of 
goods, Buyers at the Cape and on the West Coast of South Africa 
are pu wares at a steady rate, and there is a good business 
being transacted with South{ America, though it is not so satis- 
factory as could be desired. 

Furnace owners here are greatly interested in the testimony 
which is just now forthcoming of the extreme value of the Stour- 
bridge fire-bricks for blast furnace lining purposes. It is 
announced ‘that Nos, 11 and 12 blast furnaces of the Hindpool 
group of the Barrow Steel and Iron Company, have been in 

blast for the past twelve years, and during the whole 
period have not required re-lining. This is accounted for by the 
use of a fire-brick casing, which was supplied by one of the leading 
firms of fire-brick makers at Stourbridge. At other works—casing 
of less trustworthy material—furnaces have had to be re-lined two or 
three times. The output of pig iron from the Hindpool group of 
furnaces will be the largest this year in the history of the concern. 




















NOTES FROM LANCASHIRE. 


(From our own Oorrespondents.) 

Manchester.—The position in the engineering and iron trades of 
this district remains one of waiting further developments. Last 
week’s anticipations of a ible settlement of the engineering 
dispute have been very short-lived, and no expectation is now 
entertained that the revised terms provisionally accepted by the 
trade union representatives at the adjourned London conference, 
will lead to any amicable understanding between the federated 
employers and the workmen. With this continued unsettled out- 
look and with the slackening off in buying, usual at this time of 
the year, the iron market can scarcely be reported as in a very 
buoyant condition, and the uncertainty as to the future is 
apparently enco ing a good deal of “bear” speculation. 
Taking, however, the resent exceptional circumstances into 
consideration, the position is not so unsatisfactory as might 
have been ex Generally there is a fairly healthy tone, 
and a moderate weight of inquiry coming forward, which is 
certainly an encou feature as regards the prospects for next 
er as soon as the present disastrous engineering dispute has 

en finally disposed of. There is unquestionably throughout the 
industries an ample quantity of work to keep 
e iron trade well engaged, and although the 
ineering industries may 


principal iron-usi: 
all branches of 
resumption of full operations in the e 
not be followed by any ‘‘ boom,” a , Steady business, with a 
strong tone in prices, is being generally looked forward to, 

The Manchester Iron Market on Tuesday was well attended, but 
with only an irregular sort of business doing both as s the 
transactions put through and the prices that had to be taken, 
In pig iron moderate sales have been made, but mostly through 
merchants at very low figures, makers generally holding to their 
full rates, and only booking limited quantities with regular 
customers, consumers, as a rule, holding back until after the turn 
of the year, For Lancashire brands makers still quote 45s, 6d. 
for forge, and 48s, 6d. for foundry, less 24, delivered here, but in 
forge qualities they have to accept orders on the basis of the 
cheaper district brands, re’ resenting about 6d. under their list 
rates, For Lincolnshire brands makers’ quotations remain at 45s, 6d. 
for forge to 48s, 6d. for foundry, net cash delivered Manchester, 
but merchants continue to offer at 6d. to 9d. less, Derbyshire 
foundry varies considerably according to brand, quotations ranging 
from 47s, 6d. to 48s, 6d., with special brands quoted up to 50s, net 
Fema here. In outside brands how = J r ghned yee — 

some very low selling, es; y in , Glengarnoc 

having been sold rf 46s, 3d. at the ports, with current market 
quotations about 46s, 9d. to 47s., and Eglinton at under 47s. 6d., 
with nominal quotations about 48s,, and 2s. 3d. more for delivery 
Manchester docks, American iron is perhaps a trifle easier, and 
delivered docks can be bought at 46s. to 46s. 6d. net. Ordinary 
brands of Middlesbrough can be bought readily in the open 
market at 483, 9d., with makers quoting 49s, 3d. to 49s, 6d. net 
delivered by rail Manchester. 

Manufactured iron continues steady at recent quotations, but 
Lancashire bars are still obtainable at £5 123. 6d., although 
£5 15s, is quoted generally, and North Staffordshire bars do not 
average more than £6, delivered here. Sheets range from £6 15s, 
to £7; and hoops, £6 10s, for random to £6 15s, for special cut 
— delivered Manchester district, and 2s, 6d, less for ship- 
men’ 





In the steel trade hematites are without quotable change, from 
56s. 64., less 24, for ordinary foundry qualities delivered here, but 
are rather easier, with a trifle under the above en in 
some cases. Billets remain at £4 6s. 6d. net, and bars £6 to 
£6 5s. In boiler plates there has been some very low cutting to 
secure orders coming on the market, and under £6 has been taken, 
whilst it would be difficult to get more than £6 2s. 6d. for the 
very best qualities delivered here. 

In anticipation of a possible settlement of the engineering trade 
dispute at the adjourned conference last week, many of the 
federated works in this district were Ps oe to re-start opera- 
tions forthwith, and to keep on at full swing with as short a 
stoppage as possible for the holidays, The reference of the whole 
matter to a second ballot of the trade union members has, 
however—whatever the result of this ballot may be—rendered 
any full re-starting of the works altogether out of the question 
until after the tarn of the year. Although I understand from 
local representatives at ihe conference that on both sides there 
were very earnest efforts to arrive at some amicable understanding, 
it can scarcely be said that the prospects of an amicable settlement 
have been in any way materially improved. It is true that 
the original terms have undergone some measure of modifica- 
tion to meet the views of the trade union delegates, but 
the employers’ position has not undergone material change so far 
as any ly essential conditions are concerned, whilst as 8 
the hours question, the federation has declined absolutely to 
entertain either compromise or arbitration, and the tone which has 
been adopted by some of the workmen’s leaders tends to make the 
acceptance of the revised terms much more than doubtful. It 
may, however, be stated that so far as the federated employers 
are concerned, these revised terms are absolutely final, and if 
their proposals are again rejected, no further efforts will be made 
to negotiate with the trade unions, Engineering establishments 
throaghout this district, as I reported last week, have plenty 
of work in hand, to keep their shops actively employed for some 
time to come, and in the event of the revised terms being accepted, 
a full start will be made with the new year. If, however, they are 
rejected—which now seems to be practicaily certain—in all proba- 
bility the lock-out will at once be considerably extended ; the 
notices which are at present held in suspense being forthwith 
posted, whilst other important additions to the emp! a ad com- 
bination are more than probable. It is, then, not ikely the 
rejected terms will be posted in federated workshops, and the 
men who are prepared to accept employment on these terms will 
be taken on, until the shops are filled up ; the dispute in this wa, 
coming to an end, so far as the federated employers are concerned. 
In some quarters it is, however, thought there is a possibility that, 
owing to the hours question not having been by any means a strong 
point with the workmen in Lancashire, they may in this district be 
di to vote in favour of the oboe 4 terms being accepted, 
leaving the demand for shorter hours to be dealt with at some 
future time. And this would seem to be the strongest ground on 
which — anticipation can be based as to the dispute coming to 
an amicable termination, as regards this important centre ; but 
even this view of the situation is altogether too problematical to 
possess any great value. 

From what I can gather in well-informed trade union quarters 
there is no probability of a vote even in this district in favour of 
an acceptance of the employers’ terms, but it is not expected that 
the vote will be anything like so heavy as the previous one, the 
bulk of the men being now altogether indifferent, and having 
voted once, will probably not take the trouble to record their votes 
a second time. en the ballot has been taken, and the trade 
unions have recorded their second and final protest against the 
federated employer’s terms, it is not improbable that the strike 
will be allowed to collapse. It is well known that when these terms 
are rejected, no farther negotiations will take place, but the 
terms will at once be in the federated workshops as 
the conditions on which the men may return to work. It is then 
not unlikely that the trade unions will withdraw the strike, and 
it will be tacitly understood that the men can return to 
work under such conditions as they choose to accept. 
The trade unions, however, having declined to be bound 
by the ee terms will carry on a sort of guerilla 
warfare, fighting against them whenever opportanity occurs. 
This is, in —_ I am informed by a prominent official of the 
Amalgamated iety of Engineers, the course of action that 
will in all probability be taken. 

Efforts are being made by the Manchester and Northern 
Counties Federation of Coaltraders’ Associations, which is carry- 
ing on a protracted fight with the various railway companies 
against what are regarded as illegal overcharges that have been 
imposed under the revised siding rent regulations, to secure an 
— with the Mansion House Association on Railway and 
Cc Traffic for the United Kingdom, and a deputation has waited 
upon Mr, W. E. Tomlinson, M.P., vice-president of the Mansion 
House Association, to request his co-operation in bringing about a 
union between the two associations. I understand that Mr. 
Tomlinson has expressed himself as favourable towards the objects 
sought by the Coal Traders’ Federation, and has promised to do 
= — to bring about the coalition which they are seeking to 
obtain, 

No really material change can be reported with regard to the 
coal trade of this district, except that in the better qualities rather 
more business has been coming forward during the past week, 
owing to the extra orders for house-fire purposes that are usually 
given out just prior to the holidays, The demand, however, 
taking it all through, continues only moderate for the time of the 
year, and although colliery owners generally have no difficulty in 
disposing of their present output, with pits generally on fall time, 
stocks are only in exceptional cases being drawn upon, and prices 
are not more than steady at late rates. The lower classes of fuel, 
for iron making, steam, and general manufacturing purposes, are 
in fair request, with perhaps the outlook rather more hopeful, and 
prices steady at recent current quotations, 63. 6d. to 6s, 9d. bei 
the —— figures for ordinary steam and forge B igen: with 
engine fuel 3s, to 3s, 6d. for common, 3s. 9d. to 4s, 3d. for mediam 
sorts, and 43, 6d, to 5s. for the better qualities at the pit mouth. 

For shipment a fairly satisfactory weight of business comes 
forward, and good qualities of steam coal are fetching about 8s, 
to 8s, 6d. per ton, delivered Mersey ports. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE has not been much activity in the coalfield, in spite of 
the fact that stocks have to be laid in prior to the Christmas 
holidays. 1n house coal, the abnormally mild weather of the last 
ten days has caused business to slow down, particularly in the 
southern districts, where the weather has been so warm that house- 
hold fires have not been needed. The pits have been working on 


an average five days per week for some time, several of the larger 
unde making si. A very hopeful tone is at present per- 
ceptible in colliery circles, and there is an ex tion that with 


the new year better trade may be experienced. A deal, of 
course, depends upon the satisfactory conclusion of the engineers’ 
strike. In locomotive fuel, the South Yorkshire coalowners have 
been trying to obtain an advance of 6d. perton. The Midland 
and Great Northern Railway Companies are not likely to give so 
much, as arrangements are now in progress for next year’s 
supplies at an advance of 3d, per ton. The North-Eastern Com- 
pany draw their requirements both from South Yorkshire 


and Durham. Their tenders are at present in suspense 
owing to their being asked for an advance of 6d. per ton. In 
house coal best Silkstones are now fetching from 9s, 6d. to 10s. 6d. 


r ton; ordinary, from 7s, 6d, per ton; Barnsley house, from 
Bs. 6d. to 9s, 3d. ‘per ton ; seconds, from 7s, per ton; common 
coal, from 6s, 9d. per ton, An unusually brisk demand for 


steam coal in continental countries is keeping up that trade 
with the Humber ports. This is not altogether a satisfactory 
feature, as the coal thus being taken away shows that the 
manufacturers there are hora Be J the shrinkage of engi- 
neering and other work usually turned out by the eering 
firms in this country. Quotations remain steady at 7s. 3d. to 
7s. 9d. for best hards, seconds making 63. 64. per ton. For 
manufacturing fuel there is a very steady request, and although 
small fuel is thrown upon the market in much larger quantities 
it does not seem to appreciably affect the ay Nuts range 
from 6s, 6d. to 7s. per ton; screened slack, from 5s. per ton; 

it slack, from 2s. 6d. per ton. Coke, which still continues 

nguid, makes 11s. to 11s. 6d. per ton in wasked sorts, ordinary 
being obtainable at 93. to 93. 63. per ton. 

In the iron trade a very good demand is reported, common forge 
iron being exceptionally firm owing to the unusually large orders 
for ironreceived from Staffordshire, Warrington, and other centres. 
Prices have been very steady during the whole year, both in 
hematite and common forge. Since October Ist, 1895, hematite 

ig iron prices have not varied more than 33. a ton. At the 
inning of the year West Coast hematites were 6ls. per ton, 
values a in April to 59s., at which figure they remain up 
to date. In 1896 West Coast hematites had a commencing value 
of 57s. 6d. per ton, which figure stood until October 1st, when the 
price was raised to 58s, 6d., and at the end of December to 60s, A 
similar slight variation occurred in North-East Coast irons, which are 
about 2s. per ton less than those of the West Coast. In common 
forge iron the value in January was 41s, 6d. per ton, dropping to 
40s. 6d. in April, and to 40s.in July. That figure was maintained 
until October, when gradual firmness raised the quotation to 41s. at 
the end of December. In 1896 common forge opened at 40s. per 
ton, and kept at that price until October lst, when 40s, 6d. was 
obtained, and in December 41s. 6d. 

A very brisk time indeed is looked forward to in the new year 
should no unfortunate dispute cause fresh trouble. The market is 
at present in a steady condition, and directly the engineering 
difficulty ends there is certain to be an upward movement, 
although of course anything like a boom would cause fresh 
furnaces to be put in blast and production largely increased. The 
steel trade is also in a satisfactory condition, and several of our 
leading establishments have been making extensions with a view 
to meeting the augmented demand. 

In the lighter staple trades, such as cutlery, silver, and electro- 
plating a better season is being experienced than looked at one 
time probable. The calls for Christmas and New Year have been 
more important than was expected, and a good deal of overtime 
is now being worked. In cutlery the — 1 activity is in the 
higher qualities, the secondary grades o ey not being in much 
request. There is a good deal more doing on home account, and 
it is satisfactory to know that the reports from the Irish markets 
are more hopeful. 

Our manufacturers who make for the United States are worse 
off than they have ever been, and they are not likely to be better 
with the new year. The Dingley Tariff completely shuts out 
lower-priced wares, and while the rich American will persist in 
having higher class cutlery, recent orders have been very 
restricted in volume. The South African trade is also in a poor 
way. A similar remark applies to China and Japan, but there are 
better accounts from India, and the merchants in Canada and 
Australia steadily maintain the improvement which set in about 
the middle of the year. The best business is being done both on 
home and foreign account by the old-established firms whose silver 
and plated wares are known the world over. 

France is still taking large quantities of the superior kinds, and 
on the whole business leaves very little in that line to complain of. 
In the file, engineers’ tools, saws, and accessory departments, the 
activity reported last week is fully maintained, the makers both 
of light and heavy tools having sufficient work in hand to keep 
them engaged not merely to the end of the year, but well on into 
1898, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS is very dull this week, but as this is due to the season 
of the year, and does not denote any relapse in trade, the tone is 
satisfactory. When the holidays are over, and especially if then 
the engineers’ strike has been terminated, as people in this district 
believe it will be, a very brisk time is looked for, and both sellers 
and consumers are at present indifferent about operating. They 
are content to wait, as the prospects are very g for next year. 
Prices are steady, and nothing below 40s. 6d. por ton is this week 
reported for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron, while some brands are realising 41s., and more. For 
next quarter’s delivery 40s. 9d. is the regular price of the few who 
are prepared to sell ahead. No, 4 foundry is at 40s., and grey 
forge 393. 3d. Mixed numbers of East Coast hematite pig iron are 
sold at from 49s. to 493. 6d., but it is the exception when the 
lower figure is taken. 

Rubio ore is steady at 153. per ton, but it is too high in proportion 
to the price of the iron, and consumers are holding off from buying. 
Either the pig iron will have to go up, or the ore come down in 
value, butit is difficult to see how the latter can ba brought about, 
both ore and freights being so stiff. The coal trade is very brisk, 
and sellers are able to secure improving prices. The North- 
Eastern Railway directors have had to agree to an advance of 3d. 
per ton on their current year’s contracts for next year’s supply, 
which is considerable, when they consume 25,000 tons per month, 

The year 1897 must on the whole be regarded as a very fayour- 
able year, certainly it has been better than any year during the 
present decade, and in several respects may be considered the 
best on record for those engaged in the iron and allied industries, 
They have now enjoyed fully two years of improving trade, and 
there is every reason {to believe that 1898 will be as satisfactory a 
period as the current year has been. It is all the more ris- 
ing that traders have done so well when it is considered that there 
has for fully half the year been the dispute in the engineering 
industry, which has almost paralysed some branches of business. 
To all appearance it has scarcely affected the majority of manu- 
facturers in this district, but then it is to be taken into account 
that they would have done much better if there had been no 
industrial strife, business might have been in every respect the 
best on record. In the shipbuilding industry of the North-East 
Coast the launches totalled 554,230 tons, this showing a decrease 
of 113,697 tons, or 17 per cent. from 1896, every port showing a 
considerable decrease except Blyth. The returns for all the ports 
except the Tyne were given in this column last week, and for the 
Tyne the output was 211,660 tons, against 246,882 tons in 1896, 

In the Cleveland ironstone industry neither owners nor men have 
had any cause for complaint, the mines have been well occupied, 
and more stone has been sent to the furnaces than in any previous 
year, except 1896, when the quantity was 5,678,368 tons, this 
year’s being about 5,600,000 tons. Wages at the mines have been 
raised 4 per cent., viz., In Jan last, and this rate has been 
maintained ever since, the last change previous to this being in 
November, 1895, when 3 per cent. was given. Of imports into 
the Tees of foreign iron ore, the quantity has fallen off this year, 
the dearness of the ore curtailing requirements. Not more thau 
1,280,000 tons will have been received this year against 1,462,442 
tons in 1896, and 1,574,037 tons in 1894—the year of test 
import. The highest price of average Rubio ore delivered in tho 
Tees has been Tes. 6d. paid in January, and the lowest 13s, 104d. 
quoted in July, the figure now being lbs., which by ironmaster: 
is said to be too high, compared with the price obtainable for the 
pig iron, but merchants cannot well accept less with such freights 
as now rule, and the Spanish owners asking more, 

The production of pig iron in the North of England this year 
will be about 3,100,000 tons, against 3,211,926 tons in 1896—this 
latter being the best on record, and previous to that year such an 
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outpat as three millions in any one year was never reported. The 
output of Cleveland ordinary iron has shown some increase this 
year, aad will amount to 1,600,000 tons ; but that of hematite, &c., 
iron has fallen off, and will not be more than 1,500,000 tons. The 
production of Cleveland ordinary iron will be the largest known for 
many years. Of the 129 furnaces erected, about ninety-four have 
been am in operation, fifty on ordinary Cleveland iron, and forty- 
four on hematite or basiciron. Two-thirds of all the pig iron made 
in the North of England have been produced by Middlesbrough 
furnaces, and these latter made nearly seven-eighths of all the 
Cleveland ordinary iron. Nearly all the furnaces outside Middles- 
brough are engaged in making hematite iron, and only about 
a third of those inside are doing so, viz., twenty-three out of sixty- 
seven. Makers’ stock; of pig iron are not now obtainable, since 
they have ceased to issue returns; but Connal’s warrant stores, 
which contained about 290,000 tons at the end of 1896, now only 
have 127,000 tons, a decrease of 163,000 tons. There are 77,000 tons 
of Cleveland iron, decrease 83,000 tons ; and 50,000 tons of hematite, 
decrease 80,000 tons. 

Tae pig icon exports this year will be the largest on record from 
the Cleveland district, reaching 1,250,000 tons, as compared with 
1,238,959 tons last year, and 1,047,400 tons in 1895, previous to 
which year the shipments never touched a million tons. The 
over-sea shipm ants have reached closo upon 700,000 tons, which is 
much above anything reported in past years, but there will be a 
slight falling off in coastwise deliveries, which, however, would not 
have ozcurred if Cleveland iron had not in the early autumn 
become dearer than Scotch to the Scotch founder, At the begin- 
ning of the year Scotch iron was 83, dearer than Cleveland, and 
in 1896 it had been 93. 6d. dearer ; but in October the difference 
had dropped to 23. 6d. As it costs between 43. and 53. to deliver 
Cleveland iroa to the Glasgow founder, a difference of 2:. 61. per 
ton did not admit of it competing with native iron in Scotland, 
and the deliveries have therefore fallen off, to be resumed, how- 
ever, as largely as ever next year, it is believed, because the differ- 
ence has increased to 53. It is expected that the deliveries of 


Cleveland iron to Scotland this year will be about 423,000 tons, as 
against 427,610 tons in 1895. To Germany direct and vid Holland, 
over 367,000 tons have been sent, as compared with 355,000 tons 
in 1896, and 210,000 tons in 1895. To Italy, 60,000 tons of Cleve- 
land iron have been shipped, chiefly of hematite quality; to 
Belgium, 57,000 tons ; to Japan, 22,000 tons; to Sweden, 47,000 


tone 

The —— quoted price for No. 3 Cleveland pig iron has 
been 40s, 10d., as compared with 38s. 2d. in 1896, 353. 10d. in 
1895, 353. 94. in 1894, 343, 10d. in 1893, 38s. 8d. in 1892, 403, 2d. 
in 1891, and 483. in 1890. Thus the average price is better this 
year than it has been for seven years past. The highest quota- 
tion for No. 3 has been 423. 91. (in Oztober) and the lowest 39s, 
(in April), while the highest for mixed numbers East Coust 
hematite pig iron has been 52s. and the lowest 483. 64. Cleve- 
land warrants have between 423. 1ld. and 38:3., the extent 
being 4s, 1ld., while S:otch have varied to the extent of 53. 8d. 
Wages at the blast farnaces in the North of Eagland have been 
advauced 3} per cent. this year. The chief circumstance in con- 
nection with labour at the furnaces has been the introduction of 
three shifts of eight hours per day instead of two of twelve 
hours, as hitherto, the furnaces being worked by three sets of 
men instead of two. The new arrangement took effect this week, 
and employment has been found for at least 500 more men, or 
124 per cent, more than heretofore. The cost of production will 
be increased something like 6d. per ton by this alteration, but 
the men are not to paid an extra wage for working on 
Sundays ; they have previously had time and a-half. 

The finished iron manufacturers have prodaced more and got 
better prices this year than for several years past, and the same 
may be said for steel manufacturers, The average net realised 
price for all kinds of finished iron will, it is estimated, 
£5 1s. 10d., as compared with £4 17s. 1d. last year, and £4 15s, 4d, 
in 1895; in fact, since 1890 thers has not been a higher average. 
The sliding scale has, however, given no advance of wages this 
year, the last alteration made being in November, 1896, when 
24 per cent. advance was given. At the end of last month a 

per cent. rise would have been declared if the realised price had 
been a fraction of ald. higher. The officially ascertained average 
has only varied between £5 1s. 1d. and £5 2s. 5d., the latter being 
that of the latest return. It is several years since the production 
was so good, and it is 25 per cont. larger than in 1895. Wages at 
the steel plate mills were, in accordance with the sliding scale, 
advanced 24 per cent. in April, and have since remained at that. 
At the steel rail mills scarcely any change has been made, Exports 
of finished iron and steel from the Tees this year have been by far 
the largest on record—they will not fall short of 557,000 tons, and 
this compares with 501,984 t-ns last year, and 379,371 tons in 1895. 
The quantity of steel shipped will be about 316,000 tons this year, 
and of manufactured iron 221,000tons. India, South Africa, Japan, 
Russia, and Egypt have been the largest customers, India > eed 
having had nearly 160,000 tons, 

Mr. Godfrey Smith, district passenger superintendent, New- 
castle-on-Tyne, has resigned after fifty-two years’ service with the 
company, and the directors have appointed as his successor Mr. H. 
A. Watson, from the passenger department at York. The resigna- 
tion will take effect from the end of January. Mr. T. A. Wilson, 
who has been for some years district goods manager at the Forth 
Station, Newcastle, has been transferred to York as outdoor goods 
manager, and he will be succeeded at the Forth Station by Mr. 
Thomas Pickering, the dock superintendent at Middlesbrough, who 
-~ be succeeded by Mr. Chatt, of the goods department, New- 
castle, 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


GALES, followed by fog, in the Bristol Channel, have somewhat 
interfered with the arrival of tonnage at all ports, still Cardiff 
has maintained a good round total, and Swansea exceeded that of 
the previous week, while Newport, Mon., indicated satisfactory 
business. Cardiff coalowaers, [ am informed, are well booked to 
the middle of January. As for house coal, each week of late has 
witn: an improvement, and the unceasing severity of the 
weather is beginning to tell in all directions. Large exports of 
coal continue to Ireland, and it is noteworthy that in the anthracite 
districts of the West, a very gratifying activity is visible. The 
output of last week is stated to have exceeded any week of the 
quarter in this special description of coal. Most of the collieries 
of late have been doing full work. In the Aberdare Valley the 
strike amongst the Abernant men continues, and relief is coming 
in from various societies, contributed by men who are always 
willing to assist, but at the present time not very able todoso. I 
am not surprised to hear regrets expressed that the men do not 
return to work. All that is required isa little less exercise o 
stubbornness on the part of leaders, 

Monmonthshire semi-bituminous coals continue in good request. 

Closing prices mid-week at Cardiff were as follows :—Bost steam 
coal, 10s. 94. to 11s.; best seconds, 93. 9d. to 103.; ordinary 
seconds, 93, 3d. to 9s. 6d.; dries, 93. 3d. to 9s, 94.; special smalls, 
5s. 64. to 5s. 9d.; best ordinary, 4s. 9d. to 5s. 3d.; seconds, 
4s. 64.; dry, and other inferior sorts from 4s. Best Monmonth- 
shire semi-bituminous coal, 9s, 3d. to 93. 6d.; seconds, 8s, 9d. to 
to 8s. 10$d. Best house coal, 103, 9d. to 1ls.; seconds, 9s, 9d. 
to 103. 3d.; No. 3 Rhondda, 10s. 94.; brush, 8s. 9d. to 9s. 3d.; 
small, 7s. 6d. to 83.; No. 2 Rhondda, 8s, 3d. to 8s. 6d.; through, 
6s. to 7e.; small, 4s, 9d. to 5s. 3d. 

Swansea prices are firm, with upward tendency for best. 

Speculations and comments on the year’s trade are common on 
Change, Cardiff, and it is generally thought that the anticipations 
given in my notes of last week—that coal exports will show a 
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million to the —are under-estimates, It must not be for- 
gotten that some districts prominent at one time for their out- 
ats have fallen off, Still, if a million be the increase, this—in 
‘ace of the fact that many countries which used to be customers 
are now self-supplying—must be gratifying. 

The allied trades are fairly brisk. At Swansea patent fuel is 
more in demand, though totals are not up to the old mark. 
Last week the export was limited to 4750 tons. Prices remain. 
At Cardiff inquiries have been much below the usual run at this 
time of year. This has been disappointing, but one of the 
principal manufacturers is confident of a marked increase after 
the holidays. Cardiff prices, 9s. 64. to 103. 6d. 

Coke is in good demand, and authorities in Cardiff state that the 
better outlook given by the engineering dispute has caused a 
decided ‘‘ filip” to business. I may add that though little expres- 
sion one way or the other finds vent at the gatherings of workmen, 
or in the local Press, the various ‘‘turns” of the situation are 
watcbed with a good deal of interest. There is a well-grounded 
impression abroad, in iron and steel circles, that if a satisfactory 
ending be ay py about—one that will suggest permanency, and 
the retention of a good feeling amongst workmen and employers— 
‘*we are in,” as one remarks, ‘‘ for a good year of business.” 

Coke prices, Cardiff, are as follows :—Farnace, 15s. to 16s. 6d.; 
foundry, 17s. to 17s. 3d.; best washed foundry, 193, 61, to 20s.; 
special foundry, 233, 6d. to 243, 

Pitwood quotations are unchanged, good French fir ranging 
from 16s. 3d. to 16s. 64. 

The iron ore market continues very firm, and the week has been 
marked by the numbers cf consignments that have come in. 
Cyfarthfa, Dowlais, Blaenavon, and Ebbw Vale have figured well. 
Cardiff latest prices are :—Best Rubio, 14s, 34. to 14s, 61.; Tafna, 
13s, 6d, to 133, 9d, 

At the close of the year, now fast approaching, little change in 
iron and steel quotations can be —- The pig iron warrant 
market is quiet, prices advancing slightly ; Welsh hematites are 
beirg offered at 51s. to 51s. 6d. 

Io steel rails, heavy and light sectioas, and in steel bar, business 
continues moderately good. Home and foreign rails have been, 
as my statistics will show in the course of a few weeks, in satisfac- 
tory bulk throughout the year, and good orders are yet held. 
Light rails promise to be one of the features of the new year. 

I note a steady increase i1 pig iron shipments from Scotland to 
Wales, also from the North of England. The bulk of this has 
come to Swansea, which last week imported 1870 tons, and the 
large total of 4060 tons of ore. One of the items from Workington 
this week for Newport, Mon., was a large quantity of fish-plates. 

In tin-plate the make at the principal works last week was large. 
Swansea shipped 30,370 boxes, but received from works no less 
than 62,754 boxes. This sent stocks up to 147,105 boxes, 91 
vessels are now in dock, 24 steamers and 67 sail, so it is expected 
that a large reduction of this may soon b3 brought about, though 
so far only one is for New York and one for Batoum. 

There is no change in tin-plate prices, but prospects are 
decidedly better. Oa ‘Change Seas. this week, it was stated 
that the demand for terne plates of the 18? and 19} by 14, and 
20 by 10 sizss, was stronger than at any time during the quarter. 
Sheet mills are busy. 

In the Swansea Valley a notable fact is cited, that the capacity 
of many furnaces has been doubled, and it is believed that at no 
distant time the charge, instead of being a fifteen-ton will be 
forty tons, a leaf, as one suggests, from the American book. 

One suggestive fact respecting the tin-plate trade, and the im- 
roved demand for bar, is that in the Lower Works, Dowlais, 

uring the past week, the tin bar mill was kept going night and 


day. 

Xt Briton Ferry the make of hematite pig has been exceptionally 
large of late, also of tin bar, and the various tin-plate mills have 
been in full activity. 

The only movement in connection with the Amalgamated Society 
of Railway Servants at Cardiff ealling for notice is the passing by 
them of a proposition condemning the action of the Executive 
Committee, in voting for the dismissal of Mr. Maddison as editor of 
the Railway Review. 

The forecast of the Local Bills to come before the House of 
Commons next session has been well verified. The Cardiff 
Railway Bill, which has just been deposited, is regarded as one of 
the most important of the long series of Bute Dock Bills introduced 
of recent years, Itisa Bill of eighty-three clauses, occupying 
sixty-three pages, and seeks tor authority over nearly forty miles of 
railways. e principal features of the Bill have previously been 
noticed in THE ENGINEER. Here I may remark that it provides 
for the abandonment of certain authorised powers, for special 
provision as to water supplies by the closing of canals ; for the 
raising of additional capital, which I need scarcely add will be soon 
forthcoming ; for the conversion of stock and the increase of 
administrative power. 

The opinion unhesitatingly given is that the Bill is a master- 
piece, that it bas involved a vast amount of thought and of skilled 
and scientific aid, but that it will be certain to meet with fierce 
—- at every available stage. This the promoters know 
well, and are, of course, quite ant to meet. 

The Taff Railway Bill, which has also jast been deposited, is 
to empower the company to construct a new railway and other 
works, and to acquire lands, with running powers over the lines 
of the Rhymney, Great Western, and Lord Tredegar. The new 
line will yield the Taff Vale practically a direct route to Newport, 
Mon. The new Bill proposes the abandonment of the joint station at 
Treherbert, seeks for running powers on the Bargoed and other 
lines, and for powers to raise new capital. The Windsor Bill 
has been deposited. 

In addition to the projected railway arrangements which the 
Committee will discuss at the next session, the Taff Vale Railway 
Company is about to makes considerable alterations at Pontypridd. 
This will relieve the congested state of the station. In addition 
to a large outlay for providing “‘ bays” for the various branch 
passenger trains, a loop line will be constructed for the junction 
of the main line at Clydach Court with Yynsybwl, extension of 
the mineral line from the Albion to Llancarach, and a railway 
station at Cilfynydd. 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


Iron and steel makers are pretty busily employed in all their 
departments, and the tone, generally, is steady, if not brisk, 

A fair activity has been maintained on the Silesian iron market 
since former letters, the firm tendency of previous weeks havin 
even slightly increased. The majority of the ironworks are we 
booked forward, and there has been a somewhat better export 
trade done in merchant iron lately, deliveries to Poland and to 
been, on the whole, satisfactory. The business in 
heavy plates is rather brisk, owing to a healthy occupation of the 
boiler and engineering works ; but the dull condition of the sheet 
trade continues, and is the cause of strong complaints, 

The physiognomy of the Rhenish- Westphalian iron market remains 
comparatively cheerful and ee are considered pretty favour- 
able in most departments, th raw and finished iron makers are 
well booked forward, and there is considerable steadiness notice- 
able in prices. Upward movements in quotations have not taken 
place during the week, except for castings, which the Hanno- 
versche, Elbund yey and the Hessen - Nassau Union of 
foundries resolved to raise M. 1 per 100 kilos, Last week’s quota- 
tions for the different sorts of raw and finished iron were :— 
German foundry ig No. 1, M. 66 to 67; No. 3, M. 59 to 60; 
white forge , M. 58 to 59; basic, M. 59 to 61; German 
Bessemer, M. to 63 ; ER rgr pe 65 to 67°50; bars, M. 132 to 
135 ; finest quality, M. 153 to 160 ; angles, M. 132 to 135; girders, 
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M. 121 to 128; sheets, M. 145 to 165; boiler plates, M. 175 to 185 - 
the same in basic, M. 140 to 160; Siemens-Martin plates, M, 149 
to 158; Bessemer rails, M. 116 to 120; light section rails, M. 119 
to 115; all per ton at works, 

Gorman export to East Asia, which had been improving slowly 
since 1889, is reported to have increased considerably in 1896 
especially as regards the business in iron and in machines. Gorman 
export in iron manufactured goods to China was in 1896 18+] 
million marks, against 7 ‘5 in 1889 ; in copper articles 4°] million 
marks, against one million marks. The surplus in the export of 
iron is due to an increase of nearly eight million marks for arms, Algo 
in needles and in sewing-machice needles value of export has been 
showing a considerable increase, being 7 *1 millioa marks for 1896 
against 2°9 million marks in 1889, The value of iron and iron 
manufactured goods sent to Japan in 1896 amounted to 5 °7 million 
marks, against 4 °9 million marks in 1889 ; export in bars, wire, and 
wire nails having been specially strong. To Dutch E.st India there 
is likewise a good trade done in iron and copper from Germany, 
During the first three-quarters of the present year German export 
in machines to China, Japan, and to Datch East India has. likewise, 
been steadily improving. The business done in rails to China and 
to Datch East India has been very lively, and there was also a brisk 
trade done in wire, as well as in hardware, to the same parts of 
East Asia. 

The supply of all the iron bridges required for the Woosung. 
Shanghai Railway was recently granted to German bridge-building 
establishments—a fact which has caused considerable satisfaction 
among German iron and steel makers, 

Itis stated that deliveries of arms and ammunition from Germany 
to foreign countries have been improving considerably during the 
last few years. In 1895 and 1896 the value of arms exported from 
Germany amounted to 51 million marks, of which eleven million 
marks fall to China, eleven million marks to Spain, Cuba, and the 
Philippine Islands, nine million marks to Tarkey, 1 ‘5 million marks 
to Transvaal; three million marks to Argentina, six million marks 
to Brazil, and eight million marks to Chili. Value of export in 
sporting guns during the two years above mentioned was exactly 
five million marks; value of cartridges exported amounted to 
nearly thirty million marks, Export of gunpowder, on the other 
hand, has been decreasing from year to year; also in ordnance a 
decrease is perceptible against previous years. Last year, for in- 
stance, export in barrels of guns was only 2770 q., worth 1-2 
million marks, against 21,370 q., worth 8°6 million marks in 1889, 

No alteration can be reported to have taken place on the Austro- 
Hungarian iron market since former letters, the business in mer- 
chant iron being dull, with little chance of an improvement, and 
though prices are nominally the same as previously quoted, a weak- 
ness is, nevertheless, noticeable in many instances. Retail busi- 
ness in Hungary, and also in Bohemia, is stated to have percep- 
tibly decreased. The machine shops, as a rule, complain of a 
general want of fresh work, and there have been restrictions in 
output reported at several establishmants, 

A certain amount of briskness has prevailed on the Belgian iron 
market, though exports have been jast a trifle more limited for 
the last week or two. The steel works are, as a rule, briskly 
engaged, and there has been, in a few instances, a movement up- 
wards as s quotations, 

The Belgian coal trade is firm and lively throughout, the raised 
output going into immediate consumption. Totai production in 
coke for the first two quarters of next year has already bsen 
sold. Present quotations are:—Common small coal, 7f ; second 
sorts, 8°50 to 9°5CE.; best sorts, 9°50 to 1°25f.; best house coal, 
17 ‘50 to 24f.; engine classes of fael, 11 to 12°50f.; coke, 19 to 231., 
all per ton, net at mines, 

Regarding the French iron market nothing of special interest 
can be reported to have taken place since last week’s letter. The 
occupation of the mills and foundries remains fairly regular, and 
the tendency of prices is comparatively firm. 








Messrs, C. 8, SWAN AND HuntER, Limited, inform us that but 
for the engineers’ strike their output of steamers launched would 
have been largely increased. The wages paid to others as well as 
engineers during the last half-year have been largely reduced, and 
through the same cause they lost several contracts, including one 
for a large passenger steamer for continental account, which the 
owners refused to place in England unless under a contract not 
containing a strike clause, which they were quite unable to agree 
to. The order was therefore placed abroad. 


LauncH.—Ona Thursday, Dec, 16th, the steamship Aldershot, of 
London, recently built by Messrs, Ropner and Son, of Stockton-on- 
Tees, to the order of the Britain Steamship Company, Limited, 
London, made her official trial trip in the Tees Bay, which proved 
to be very satisfactory, the engines working pater , and without 
a hitch of any kind, and the vessel herself behaving in a very 
satisfactory manner, and although fully loaded a good rate of speed 
was obtained. The steamer is fitted with the builders’ patent 
‘*trunk,” has full poop, bridge, topgallant forecastle, &c., and 
carries a deadweight cargo of about 3200 tons, and is fitted with 
all the most recent appliances for expeditiously loading and 
unloading cargoes, her outfit and equipment embodying all the 
most recent improvements, and fully up to date. The steamer is 
fitted with a set of powerful triple-expansion engines by Messrs, 
Blair and Company, Limited, of Stockton, which is a sufficient 
gaarantee of their excellence. The vessel has been built under 
the supervision of Mr. Jas, Spence, the owners’ superintendent, 
who was present at the trial trip and was quite gratified with the 
results obtained. The builders were represented by Mr. Leonard 
Ropner, and there was also a good o—— of visitors on board, 
Previous to the trial trip, the steamer took in a fall of rails 
in Middlesbrough dock, and on the completion of the trial trip, at 
once proceeded on her voyage to Alexandria. 


YORKSHIRE COLLEGE ENGINEERING SociETY.—In the engineer- 
ing lecture-room of the Yorkshire College, December 13th, Mr. J. 
Sydney Critchley, M.I. Mech. E., Coventry, gave an addres on 
‘*Tae Daimler Motor and its Application to Auto-Cars.” Mr. J. H. 
Wicksteed, the president, occupied the chair, and there was a 

ood attendance. The lecturer said the Dafmler motor was the 
invention of Gottleib Daimler, who was at one time associated with 
Dr. Otto in bis researches in connection with the gas engine. The 
present revival of auto-motors was the outcome of experiments 
made ten years ago. He gave a description of the different 
classes of motors—steam, oil, and electric—now in use, and con- 
tended that for all practical purposes the oil motor was the most 
satisfactory, and that of the various types the Daimler occupied 
the foremost position, and was the best. It was a light oil motor. 
Its special features were absence of sme'l, absence of vibration 
when on the road, and length of distance which the car could run 
without re-charging. One of these cars could berun for sixty miles 
without taking in a fresh supply of cil, the charge consisting of 
4} gallons of benzoline, and the cost being not more than #d. per 
mile, A further supply could easily be carried on the car, suffi- 
cient to take the motor a total distance of 250 miles. A number 
of lantern slides were shown, one of which was of a Daimler motor 
car which had been driven from John o’ Groat’s to Land’s End. 
It carried two persons and 4001b. of luggage at an oe 
speed of ten miles an hour, and full ted all hills. 
Another slide which attracted attention was the photograph of a 
car at the top of the Worcestershire n, near Malvern, which 
is 1400ft, high, and has a gradient in places of 1 in 44. In addition 
to exhibiting slides of various types of sor peeapr carriages, Mr. 
Critchley iliustrated types of several French cars—steam, petroleum, 
and electric—and he also gave views of carriages made by Hancock, 
Gurney, and others which were in use before the introduction of 
railways. The motorcar industry was only twelve months old in 
this country, but, in his opinion, motor cars had come to stay. 
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THE PATENT JOURNAL. 
Condensed from “ate Beeateeges Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘communicated’ the 
“name and of the communicating party are 
printed in in italics. 

7th December, 1897. 


98,909. DISCHARGING Gas Retorrs, G. A. Bronder, 
ndon. 

98,910. Hammocks, I. E. Palmer, London. 

98,911. MECHANICALLY- “PROPELLED VEHICLES, F. Lamp- 
ough, London. 

98,912. Frre-arms, O. P. Elterich, London. 

98,913. Vauves, J. O'Meara, London. 

98,914. ApsUSTABLE Spanwers, W. J. A. Dossetter, 





London. 
98,915. Bepstzaps, E. H. Parkes and R. C. Ives, 


London. 

8,916. Packina, A. J. Boult.—(2. 
Germany. 

98,917. SkaTEs, H. Morand, London. 

98,918. Moron Venicies, C. MoR. Turrell and H. J. 
Lawson, London. 

98,919. CoaL-MInING Macuinery, C. O. Palmer, 


A. Jaenicke, 


London 
28,920. ‘GoLouaEp Pxotocrapus, J. W. Bennetto, 
nd 


London. 
98,921. TRANSYORMER Apparatus, &¢, E. Oxley, 


ndon. 
98,922. SUBMARINE TubEs, R. Haddan.—(J. EF. Whiting, 
ndia. 


28,928. CONTROLLING FLUID Oniricss, F, V. Beauvois, 
Londo! 


98,924. AtBums, W. Bruns, London. 

98,925. RarLway TRack ConsTRUCTION, K. G. A. Uhlig, 
London. 

98,926. —_— Swirtcn, F. A. Gilbert, London. 

98,927. BELLS, G. Brookes.—(J. B. Humphrey, 
United States. ) 

98,928. Beis, A. G. Brookes.—(NV. F. Humphrey, 
United States.) 

98,929. LeAF-STEMMING Macuive, J. E. Evans-Jack- 
son.—{ W. H. Butler, United States.) 

98,920. AmpuLaNcE SrretcueRs, F. 8S. Hess, London. 

98 931. Disconnectina Horszs, J. P. Greb-Cleeman, 
London. 

28,932. PROPULSION of Veuicirs, P. J. M. Gasnier, 

ndon. 

28,988. Burrows, H. B. James, London. 

28,984. Cycies, R. Alty, London. 

28,935. Cuimpina Posts, G. H. Robinson and H. W. 


, London, 

98,986. Wuex.s, W. Starley, London. 

28,987. Truck toCarry M1Lk Cuurns, E. H. Llewellyn, 
London. 

28,988. RenpeRING Woop Non-INFLAMMABLE, H. V. 
Simpson, London. 

28,939. Carp Drawers, W. W. Fortune and W. C. 8. 
Gould, London, 

28,940. Maonetic TeLteorapuy, O. J. Lodge, Liver- 


pool. 

28.941. Propucine Locat Ane3THesia, E. Guilmeth, 
Liverpool. 

28,942. Fing-LiGHTER Manuracture, E. Lloyd, Liver- 


a8'038. Drivine Gear, E. Correns and the firm of C. 
Wilh, Kayser, and Co., a 
28.944. Hetico CENTRIFUGAL ups, C. G. Pinette, 


Live 1. 
28,045. Manretrrece Piers, W. J. Lewis, Birming- 


am. 
28,946. Sicutinc Apparatusfor Guy, C. B. Simonds, 


on. 

23,947. Neraer Garments, J. A. Scriven, London. 

28,948. Srups, C. F. Wagner, H. E. Webb, and J. A. 
Rasmussen, London. 

28,949. Rartway Train Communication, D. Sparks, 
London. 

28,950. SigwaLtine, C. A. Underwood and G. F. W. 
Short. London. 

28,951. Waeexs, R. H. Fowler, London. 

28,952. InsuLaTED Evecrric Conpuctors, J. D. Bishop, 
London. 

28,958. ConTROLLING Enoine Sprep, F, W. Walker, 


n. 
Box Fituinc Macuives, J. P. Wright, 
London. 

28,955. Locks, H. G. Butler, London. 

28,956. Capves, J. H. K elman, London. 

98.957. Rusper Topinc, A. J. Boult —(B. G. Work, 
United States. 

28,958. Mera, Benpine Macuines, M. H. C. Shann, 

on. 

28,059. Bevettinc Macnines, M. H. C. Shann, 

ndon. 

28,960. Pusues, I. H. Parsons, A. W. Staveley, and I. 
H. Parsons, London. 

28,961. Movement, W. G. Harris, 


mdon. 
28,962. Tine, C. McHardy, Edinburgh. 
28,963. CuurNns, J. Weggeman and M. F. Sullivan, 


‘London 
ee Tin and Ram Fastener, J. 8. Filegal, 


MECHANICAL 


28, “tonto. "oron Car ConTROLLERS, A. Grossman, 
ndaon. 
—, Revensiue Rotary Enornes, G. E. Woodard, 
md 


28,967. Tacs. F. H. Dedrick, poe 

28,968. Roors, W. J. Woods, 

28,969. Poumpine MACHINERY, W. i. "Wheatley. —(B. BE. 
Johnson, United States.) 

28,970. Scaririer, W. Lambert, London. 

28,971. AcTUATING VALVE MeEcHaNnism, A. Hoyois, 


ndon. 
28,972. AcTuatTina VaALvE Mercuanism, A. Hoycis, 
Londo 
8th December, 1897., 


28,978. Brake Ho_per and Lockina Apparatus, W. J. 


George, Dover. 
28,974. FLoors, T. Potter, London. 
28,975. Pickine and Cueck Motion, T. Shaw, Padiham, 


Lancs. 
28,976. Cuain ApsostmENT, A. T. Harris, Wembley, 
Middl 


jesex. 
28,977. Brakes, C. Merington, London. 
28,978. SypHons for WATER-CLOSET Cisterns, E. H. 
Parkins inson, Bradford. 
28,979. a for Rattway Cuarrs, D. W. Cuthbert, 


28,980. Wa HEATERS, J. Somerville, Glasgow. 
28,981. ADJUSTABLE CHAIN Wuex1, R. F. Rimmington, 


mdon. 
28,982. S1z1No Paper, F. Langley, J. Whittingham, and 
aa Harris, Live! 1. 
28,988. Loom Mercuanism, J. Brown and F. Scott, 


Keighley 
28,984. Deaweno- up Motion of Mutes, J. Hargreaves, 
anchester. 

28,985. Potisuina Rops, 8. M. M. Madeley, Sutton 
Coldfield, Warwickshire. 

28,986. Macumg Fax Hoipers, H. M. Girdwood, 
Manchester. 

28,987. Drivine Cops, A. Marr, Manchester. 

=. Tops for VENTILATING SHarTs, H. Drummond, 


iw. 
28,989. Borris Stoppers, J. Forshaw, jun., Liver- 


poo! 

26,990. TRAVELLING Rvas, W.. L. Moreton and W. A. 
oe Live: 

Rua. Srraps, C. Chipps, West Wycombe, 


ucks, 
“a Bor.ers, 0. Tennett, E. A. and J. H. Verity, 


28,998. WATER - WASTE PREVENTER, T. Gange, sen 
Newton Abbot, Devon. : : 

994. REGULATING Exectric Motors, W. H, Scott, 
Norwich, 





28, a vara for Pneumatic Tires,”"'H. W. Joy, 
80! 

28,995. BaLi-BeaRInG Trrgs, F, C. Jacobs and H. W. 
Blake, London. 

28,997. Cycizs, A. Ellis, Dublin. 

28, — Hanp PuorogRaPHic Cameras, T. Miller, Man- 
cheste 

a oe Remeron for Pens, C. Burgess, King’s Heath, 

orcs. 

29,000. Hotpine Fisu-Hooxs, W. Woodfield, Redditch. 

_ 001. ButkHeaps, W. Browning, Manchester. 
9,002. Prevention of Hyprornosia, M. A. Wigley, 
mas 

29, = _Convarixa Bicycies on Boats, T. Thompson, 


29,004. Cyciz Stanps, J. Rooney, Liverpool. 
29,005. Expiosives, L. Davies, ow. 
29,006. Water-tung Borers, A. E. Hills, Birming- 


29,007. ” Game and Toy Cosine, J. Wood, Sevenoaks, 
Kent. ——_a ra r__ 
29,008. CaLcrum CARBIDE, J. F Bastick and W. A.’ Thorn- 
ton, Leeds. 

29,009. Execrric Fornaces, J. Bastick and W. A. 
Thornton, Leeds. 

29,010. Conv evine Boxgs, J. Bastick and W. A. Thorn- 
ton, Leeds. 


29, O11. Exxcrric Furnaces, J. Bastick and W. A. 
‘Thornton, Leeds. 
29, poe Bax Wearuer Prorectors, E. B. Ivatts, 


22,013. ‘Hesenizen, D. C. F. J. Commin and A J. 
Martin, London. 

29,014. Treatine Fasrics, P. A. Birley and C. Macin- 
tosh and Co., Ltd., Manchester. 

29,015. Prope.iine Boats, L. Morgan, London. 

29,016. Hat Pin, A. Turton, London. 

29,017. Cycte Brakes, F. Dixon and R. D. Nutt, 


ndon. 
29,018. Game, G. Belchamber and 8. Hines, London. 
29,019. ApverTisinc Pouzziz, A. E. Halland R. W. 
Haigh, Manchester. 
29,020. Construction of Bricks, F.8. Smith, London. 
29,021. — for Inriators, G. H. W. Davis, Bir- 


ming " 
a om Covers for Pipes, G. H. W. Davis, Birming- 
m., 
29,023. Cup, J. H. Hughes and G. E. Aston, Birming- 


ham. 

29,024. Execrric Licurinc, J. Webster and W. 
Reynolds, jun., London. 

29,025. Winones, W. Robinson and J. Leyman, 
London. 

29,026. Brusues, W. Williams, London 

ee AppaRatTos, F. Grafton- Wignall, 
Lon 

29,028. Bep Damp Derecrors, F. Grafton-Wignall, 


London. 
29,029. Can Daxss Prorectors, G. Grafton-Wignall, 
ndon. 
—— ~ aed Marrresszs, G. Green and C. Savage, 
29,081. "lane Brackets, H. J. and A. R. Bagley, 


mdon. 

29,032. Sanitary Paper, A. J. Boult.—(R. Scholich and 
0. Kunze, Germany.) 

29,088. Device for — Laces, S. Faire, London. 

29.034. Toors, G. Glossop, A. Ososki, O, Dixon, and 
L. Franks, London. 

29,035. Ciurca Mecuanism, G. J. A. Comont, London. 

29,036. Sirtinc Apparatus, G. 8. and W. K. Baker, 
London. 

29,087. Sappixs, H. Edwards, London. 

29,088. Hotpine Sticks, E. A. Erredge, A. E. Day, 
and J. W. Ward, London. 

29,049. Cuzss Recorper, A. F. Wileman and E. J. 
Davis, London. 

— ae for Drawinc L:qzips, J. W. Lee, 


29 O41. Rawes Finper, N. Bray, London. 
29,042. Rotter or WHeeL Sates, R. H. Kimbrough, 


London 

29,043 Suction Boxes, W. C. Nash, C. W. Baker, and 
W. H. Goodenough, London. 

29,044. Sprwwinc Mu ues, 8. Barrowclough, London. 

29,045. Preventine Fires, J. B. Lovell, Thornton 
Heath, Surrey. 

29,046. Sarz Locks, G. D. Howard. 
United States.) 

29 047. Som-Borinc Toy Imprement, J. J. Woods, 
London. 

29,048. Iron Deposit, F. E. and A. 8. Elmore.—(J. 0. 
8. Elmore, India, 

29,049. Trarn Pirg Covupiines, W. H. K. Bowley, 


—{A. Stevenson, 


ndon. 
29,050. Inpicatinc Weieut of Opsects, T. F. Heare, 


mdon. 

29,051. Levers, W. Ransome, F. Ostler, and J. E 
Lawes, London. 

29,052. Surnrace CoaTinc Mareriats, C. M. Gage, 
London. 

20,053. Gear Cast, N. A. Phillips, London. 

29,054. AceryLene Gas, J. O. O’Brien.—(F. M. Boule, 
France.) 

29,055. ALTERNATE CURRENT Meters, C. P. Feldman 
and Helios Elecktricitiits - Aktiengesellschaft, 
London. 

29,056. Fixinc Trres on Cycite Wueets, L. Giraud, 


ADJUSTABLE FUNNEL and Support, J. R. 


29,058. Boox DECORATION, T. Harrison, Liverpool. 

29,059. RenpERING MATERIALS NON-INFLAMMABLE, A, 
J. de Hailes, London. 

29,060. CLop Crusuer, E. Piggott, London. 

29,061. Propuction of Operative Sup,tance, 8. Pitt. 
—(The Parmaceutische Institut Ludwig Wilhelm Gans, 
Germany.) 

29,062. Evecrric Capizs, W. 8. Smith, and W. P. 
Granville, London. 

29,063. Stzerine Enotes, P. Watts and M. Sandison, 
London. 

29,064. Matoues, F. A. Debize and L. F. Chassiegne, 
London. 

29,065. Booxcasgs, T. Milner, London. 

29,066. Hoops of PeramsBuLators, H. B. Murdoch, 
London. 

29,067. Door Fastentnos, A. Laisis, London. 

29,068. Screw Prore.uers, E. 8. Young, London. 

29,069. Syntonic TeLEoRapHy, O. J. Lodge and A. 
Muirhead, London. 

29,070. Purnsryina Water, &c., W. and W. E. Greig, 
London. 

29,071. Currise Device for Smyrna Carpets, B. 
Milcker, London. 

29,072. YaRN Manuracturg, J. Y. Johnson. —(W. H. 
Drury, United States.) 

29,073. Or Enornegs, EK. Brillié, London. 

29,074. ExpLosion Morors, rillié, London. 

29,075. Furniture Castors, H. Shields, London. 

29,076. Taps, F. Shaw, London. 

29, 077. MuLtipLe Speep Cycie Gear, F. G. Griffith, 


London. 
29,078. Escare from Burnine BuItprnes, R. 8. Prinsep, 
29,079. Reraraua Ootrit for Cycies, G. R. Ferris, 
29,080. Pomrasts MiitaRy SH1g.ps, J. W. Spencer, 
29 081. ,— Warer-Tiaut Doors, J. H. Hind, 


mdon. 
29,082. Crank Saarr Enarnzgs, W. Sisson, London. 
29,088. Cyoue Gear, C. A. Chevalier and N. G. Vasseur, 


maon. 
29,084. ORNAMENTAL and Sipe Comss, H. A. Wanklyn, 
mdon. 
29,085. AppLiance for Brazina Tusss, J. Evans, jun., 
Birmingham. 
— Maxine Spurs, S. Withers and J. Griffin, Bir- 
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29,087. Borina and Taprync Macuine, M. Hohn, 
Brussels. : 





29,088. Poriryine Water for Borers, A Pfister, 
russe! 

a = GeLatinisine and Dayine Matt, G. F. Zimmer, 

29,090. a aga Poriryine Water, A. B. Ogden, 


Mani 
29,091. Fiurerinc Water, T. W. Smith, London. 
29, 002. Taxarixa DecayeD IxDIA-RUBBER, M. Zingler, 
mn! 
29,093. LirHocRaPHine Picrures on Guass, K. Mirten, 
anchester. 


— Fes Impression Trays, M. Schild, Man- 

chester. 

29,095. Batt Tsar Constructioy, W. P. Chesney, 
oe 

29,096. Gas TORTS, J. A. Drake and J. 8. Marsland, 
Halifax. 

29,097. VenTILaTine Hats, F. C. Shepard, Halifax. 

29,098. Soe Fastenines for Cycizs, J. Pumphrey, 
29,099. cone Sipe-siippPine of Oycixs, J. Rudge, 
os Glos. 

29,100. 0. LrrRENCHING and Minine Toot, R. V. Fisher, 


ae Sunx Lerrer Sions, W. M. Eckersley, Man- 
chester. 
—, VARIABLE Weicut DumpBe.t, C. A. Lambert, 


29,108. CLeanine &c., INCANDESCENT MANTLES, R. Far- 
rington, London. 

29,104. FACE-GRINDING WuHeELs, B. R. Rowland, Man- 
chester. 

——. So.imp-praws Marat Tusss, J. Tannahill and 


e ow. 
29,106. TeLEMoTOR for Marine Enorvgs, A. B. Brown, 


ret 

29,107. Coen, T. C. Bradshaw, Halifax. 

29,108. Scuoo. Desks, J. Copestake and G. A. Fish, 
Notti ingham. 

29,109. ‘Ten Prez Firtiyas, W. J. May and A. E. 
Padmore, Birmingham. 

29,110. Tops of Carriage Lamps, J. Levick, Bir- 


mingham. 
29,111. Fire Brass Stops, H. T. and C. E. Parr, Bir- 
mingham. 


Dg: 

29,112. Brazine Topes for Cyciz Frames, A. D. Barty, 
London. 

29,118. PLate-Benpinc Macurneg, A. Sutton, Halifax. 

— agua INCANDESCENT MantLxzs, C. J. Shears, 
mdon. 


29,115. Arm Reoutator for Burners, G. E. Ashton, 


ndon. 

29,116. DisrrrsuTine Evxecrric Enrrcy, 8. W. Baynes, 
London - 

29,117. Rotany ENGINE, W. M. Lewis, Pontypridd, 


organshire. 

— — Curtam Rops, A. M. Atkinson, Stock- 
m-on-' 

29,119. yn of Swrxc Mirrors, J. Oldfield, 
Chester. 


29,120. Grain CLEANING Macuinzs, C. E. Mumford, 
Lavenham, Suffolk. 

29,121. Twin Brakes for Cycigs, C. G. Cooper, Bristol 

29,122. Compositions for Rerracrory BLocks, J. 
Grange, Birmingham. 

29,128. Luas pom Pxcs for Looms, J. M. Burnett, 


anchester. 
124. Enpiess Coarn Prope.iers, W. G. Potter and 
B. P. Harris arris, London. 
i SELF-oILING BEARINGS for Suarrs, J. Haynes, 
effield 
29, _ yeemianina TexTiLeE Facrorizs, 8. Meyers, 


29,197. oo Srrercuer, W. H. Entwisle and T. 
L. Marsden, Manchester. 

29,128. Crornes Linzs, A. H. Hunt and L. Nicholas, 
Seacombe, Co. Chester. 

= CoRKALINE CEMENT, W. A. Bradley, Black- 


29,130. Sprnit Levers, J. W. Plowman, London. 

29, 181. Rexis of AGRICULTURAL Reapers, E. C. Caley 
and W. W. Stephenson, London. 

29,132. RuprorEe Trusses, T. Marshall, Glasgow. 

29,138. InpicaTiInc when Boxes have been Openezn, D. 
Muirhead, Glasgow. 

29,134. TOBACCO-CUTTING Apparatus, A. D. 8. McCon- 
ville, Glasgow. 

29,135. Suips’ Venticators, E. Sharer, Glasgow. 

29,186. Dampinc Tasie for LirHoGRaPHic PristirG 
es A. Brown, L. Heale, and W. M. Kidston, 

mdon. 

* 137. Briquetres, A. R. and W. Crawford, Glasgow. 
29,188. Pweumatic Tires for Cycies, A. T. Sadler, 
Birmingham. 


29,139. DisPEMSING Composire Liquins, R. W. Vining, 


29 


ndon. 
29,140. TuBELEss Pyeumatic TirE, W. H. Barber, West 


yydon. 
—— — Mecuanism for Cycies, W. Wall, 
29,142. Prezs, H. J. Bryon, London. 
29, 148. Down-prauGHtT SMoKELEss Furnace, D. L. 
obey, London. 
29,144. Hanaine of Wrxpow Sasugs, R. H. Stanbridge, 
London. 
29,145. Apvertisine, E. P. Chambers, London. 
29, 146. Bicyciz Stanp, C. Cole, Londun. 
29,147. Sarety Borrte Stoppers, G. Dallas, 


mdon. 
29,148. Wueets, P. Fréhlich and R. von der Linde, 


ndon. 
29,149. SrezrRinc PoWER-DRIVEN VEHICLES, A. A. 
out te London. 
,150. Locomorives, T. H. Topliff, London. 
28) = oo SunsHapDss in Position, S. L. Asquith, 


29,152. wAnsverams Toastinc Fork, 8. Constance, 


don. 
29,153. Gengrators, J. H. Tangye and W. Johnson, 
jun., London. 
29, 154. Bgarinas, J. 8. Pickford, London. 
29,108. Ei Execrric Lamp HoupErs, E. L. Joseph, 
Lon 
29,156. Foo Sianats for Rattways, H. J. White, 


ndaon. 
29,157. Prevention of Fires, H. M. Kettlewell, 

London. 
—_ ieee Tanks, P. Casey, jun., 


20 150. Siar Paps for WarEr-cLosets, W. Mockridge, 
Lo 


on. 

29,160. Sewaae, J. Hardwick, Londo: 

29,161. Workine Guns, J. a: F. "E., and M. E. 
Normand, London. 

29.162. ANNEALING Merats, E, E. Atkins, Birming- 


29,163. “Dynamo Execrric Macuines, E. B. Merrill, 
Ontari 


0, Canada. 
29,164. Brcycie Toot, T. J. Ss ae Newport, 7. 
29, — Cookine VEssELs, F. W. . Greengrass, Epsom, 


29, 166. 166. PENCILS, J. T. Trench, London. 

29, 167. Pencits, J. T. Trench, London. 

29,168. Lamp-posts, J. Brockie, Londo: 

29,169. Grinpine Mitts, J. Sioomen * and §. White, 


London. 
porte T. M. Houghton and E. D. Hoyland, 


29,171. Gears, A. Diaman‘ London. 
29, 172. Tris, O. F. Mayer, Liverpool. 
29,178. Rotary STEERING UNDER-CARRIAGE, R. Craven, 


ndon. 
a 174. Mousa PuLiEys on Suarts, J. L. White, 
Lon 
Se Power by Water, C. W. Wood, 


29,176. Jumping Sueet Support, M. M. Williams, 
London. 
— UNDERGROUND Exxgctric Conpuits, J. Atherton, 


29, we THERMOMETER, J. G. Lorrain.—(C. 8. Ruckstuhl, 
United States. ) 
29,179. Sun Hats, C. Bayer, London. 





29,180. Exxecrricaa AccumuLator, P. Brandt, 
London. 
29,181. Hanpwzs, F. E. Hunns, 
se. & Supports for GRowNa ——_ J. W. Green, 
Dat 
a Pacsvores of Foop, J. E. J. Johnson, 


mdon. 
29,184. Openine Oysters, W. W. Watts and Watts 
Patents ome pae, tae eo 


London. 
20 188, Taaneway Stoprine Mecuanism, J. T. Hanson, 


on. 
29,189. Eac-sussTiToTe Manuracturg, A. Bernstein, 
London. 


29,190. SappiEs, E. Davies, London. 

29,191. Pips, C. H. Askew, London. 

29, 192. Lanets, J. H. Briggs, London. 
29, 198. — K. I. ig ye London 

29, 194. SasH Fasteyens, D. G. Dargie, London. 

29, 195. eng T. F. Luya, London. 

29,196. Trres, W. C. H. Morris, London. 

29,197. Cycte Sappres, F, Dixon and R. D. Nutt, 


London. 

29,198. Cycte Gear, F. Dixon and R. D. Nutt, 
London. 

—, Inpicatinc Power, W. G. and C. W. G. Little, 


on. 
29,200. PuncHiIna “oe % E. L. seen, London. 
29,201. es P. Prevost, O. Raus, and A. 


29,202. ieadn. z . Joscht, London. 

29.208. AuTOMATICALLY SHUTTING Orr Gas SupPLy, 
8. Chandler, jun., and J. Chandler, London. 

29,204. Stcwas, J. Bown, London. 

29,205. Horws, J. Miller, London. 

29,206. Comprvep Fireproor Suutrer, A. J. Brown, 
London. 
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29,207. Picrurne Frame, W. Weekes and W. A. Kemm, . 
mdon. 
29,208. Mup Guarp, J. J. Warry and J. W. Vickers, 


mdon. 
29,209. Cranks, J. T. Williamson and T. Parkinson, 
North Shields. 
29,210. AnimaL Trap, H. G. Gray and W. Mupby, 


‘asi 
29,211. Trrzs, J. Lewis, London. 
= Brake Mecuanism, C. Bedford, Stockton-on- 


‘ees. 
29,218. Securina Trres to Crciz Rims, F. Richmond, 
Burnley. 
29,214. Stop Apparatus for Driiis, F. Offiler and R. 
A ‘ham. 


29,21 Sr. < : W. Hulley, Glago 

215. Stay Busxs, ey, Ww. 

29,216. Borters, R. Neilson, Glasgow 

29,217. Cyuinper for Dryixa el F. Mason, 
Manchester. 

29,218. Gas Taps, H. J. Yates, aienie ‘ham. 

29,219. TIGHTENING CYCLE CHAINS, O ‘inks, York. 

29,220. Racquets, J. Donkin, » London. 

29,221. Postan Wrapper, W. D. Hawdon, Newcastle- 
on-Tyne. 

—— a for E.ecrric Swircuss, 8. E. Foster, 

29,223. Sprswinc Muues, G. Paley, Preston. 

29,224. Water Taps, A. Wren, G Ww. 

29,225. RaTCHET Dain, Dz. ae J. Smith, Gaps. 

29,226. Urruisinc Wuey, C. M. Aikman and G. T. 
aqeailby G 


lasgow. 
9,227. Maxie Jomts between Tungs, J. Birtwisle, 
ye hester. 


29,228. CyvcLe WHEELS, J. Sutton, Liverpool. 
29, ae Guoses, A. H. Gibbings and C. A. L. Prusmann, 


29,280. Cycix Jornts, W. L. Adams, Lowestoft. 

29, 231. Trrz, T. Kellett, Preston. 

= 232. Hopper Barczs, A. G. Lyster, Liverpool. 
29,288. Cork, G. Gill, Blackpocl. 

29,234. Manufacture of Gas, W. H. and G. E. Russell, 
Wolverhampton. 

29, 5 Switcues, J. Moores and H. O. Farrell, Man- 
chester. 

29,286. Curve Printer, J. Ryder, Shrewsbury. 

29,237. NaIL-HEADING isons, 5. G. Muddiman and 
C. A. Osterberg, Liv, 

29,238. CycLe Tines, T. = tuart, ee wet 

29,239. Tusz Connector, J. W. an Bristol, 
Birming ham. 

29,240. Gauss Rosgs, E. A. Claremont, Manchester. 

29,241. Cycie Pump, B. Zirrgiebel, Dresden, Germany. 

29, _ ATTACHING Tires to Cycies, W. CO. Cunning- 


nn. 
29, 243. Cranks, W. Jeans, Christchurch, Hants. 
29/244. Es EXTincvuisHiINe Gas Burners, P. Guyenot, 
29,245. Trees, J. E. Thornton and J. P. Lea, Altrin- 
cham. 
29,246. Privorine Pins to Broocues, A. V. Bayliss, 
29,247. Lamps, 2 ee Melhuish, M. Guthrie, and J. H. 
Hughes, Bi ham. 
29,248. Stups, W. W. Tambs, Birmingham. 
29, 249. UTILISING SLATE REFUSE, The British Marble 
and § Slate Syndicate, Ltd. and W. F. Baker, 
on. 
29, peal Couptine Piss, H. Saunderson and J. Barker, 
ndon. 
29,251. Storace Cetus, E. J. Wade and The Electric 
Motive Power Co., Ltd., London. 
29,252. FuRNACE Doors, T. Hughes, London. 
29, 258. Harr-pins, F. E. Winslow, London. 
29,254. Merasurine VERTICAL Anoixs, E. N. Sennett, 
London. 
29,255. Trnes, W. Saunders, London. 
29,256. Macuive for Dryine Tza, N. W. H. Sharpe, 


mndon. 
ng cae Sienatiine, W. 8. and C. R. Boult, 


ndon. 
—. Tastee Gas Lamps, F. J. Bergmann, 
29,259. ‘ae Vatve, C. H. McCulloch, Leeds. 
29,260. Drivine Gear for CyciEs, J. Y. Johnson. —(R. 
J. Stirling, South African Republic.) 
, 261. yey ee J. Y. Johnson.—(R. J. Stirling, 
‘South re Sarena ic.) 
29,262. Boor Tres, J. Y. Johnson.—(R. J. Stirling, 
South African Republic.) 
= 263. Tires, C. Hannay, Glasgow. 
29,204. MactivE for MovuLpine Trzs, R. Stanley, 


29,265. Music Hotpers, T. B. Jones, London. 
29,266. Driving Mecuanism for Cycies, E. Hoppe, 


on. 
20,267. Trres, W. R. Edwards, London. 
29,268. Banps of Frsrous MarTeriaxs, F. J. J. Stoffel, 


mdon. 
29,269. oo - LOWERING Apparatus, L. E. Cowey, 
* 270. Gas og yt E. Be Landon.” Birmingham. 


29,271. Borers, T. — 


39,272. VALVES, J.M 
278. 3, Be bake te Francke, Ger- 


ILECTRODES, H. 
29.974." ‘aR ImpLeMENT, A. J. Johnson and E. H. 
25, 115. Fanon Pon W. P. Th 
5. cE Posts, ompson.—({B, G. Br 

United States. iil _— 
29,276. TrrE Vatves, G. Miiller, London. 
29,277. Hotpine Catcrum, E. Evans, oe 
29, "978. Cyciz Suprort, vs Mauser, London. 
29° 279. Creantne Bo1tuss, A. J. Newrick, 1 Liverpool. 
29,280. Wmrxpow Sasu, T. Cooke, Liverpool, 
29, 231. Lamp Extineuisuine Device, P. G. Domine, 
29,282. Game of Sxirties, K. Schéner, London. 
29, 283. Saws, P. Mooney, London. 
29, 284. Boot AtracHMENT, P. A. A. Dixon, London. 
29, 285. 


Bicycie Frames, F. Tv. Derry, jun., London, 
—_— T.H. 
mdon. 


P. Heriot 
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29,287. Pranororres, R. Haddan.—({B. Cateura, J. 
Gimenez, and L Izabal, Spain. 

29,283. War Musitions, W. Wood, London. 

29,289. Screw-praiveas, 8. W. Gibson, London. 

29,290. Pneumatic Bicycte Tires, T. Bernhardt, 

yadon. 

29,291. Bopy CoLtourn Propvction, J. Kerner, 
London. 

29,292. RENDERING ARTICLES INSOLUBLE, W. E. Heys.— 
(B. Dumoulin, France.) 

29,293. SasH Fastener, A. W. Peterson and C. F. 


oe “ee 
29,294. Game, F. Collis, London. 
29, otlng SIGNALLING on Gnas. J. W. Brown, 
29.296. Sash Fasreners, F. Dixon, R. D. and O. J. 


Nutt, London. 
29.297. Secuaine Burrons, L. Denham, London. 
29,298. Taper Houper, T. ‘ , London. 
29, we ee Doors, J. Taylor and R. Jameson, 


29,300. Sasu Fasteners, J. Taylor and R. Jameson, 
London. 
29,301.  apevne Support, W. awit, London, 
29, 302. Grates, H. Westcott, Lo ‘ 
29,8308. Roa, D. B. Todd, London. 
29, - Gas Liextrne, M. H. Hawes, R. Farrington, and 
W. H. Hand, London. 
29, 305. Warce’ Casinos, E. Renfer, London. 
29/306. WiReLess TeLecrapay, G. Marconi, London. 
29, i ” 1 aan Burronsto ApPAREL, F. M. Symonds, 
mdo. 
29,308. Sati, A. Goldberg, W. Siepermann, and H. 
Flemming, London. 
29,309. Seurs, A. C. Hamilton, London. 
29,310. Enotves, Count L. D. Vécimas, A. Kécheur, 
and A. Chagaaud, — 
29,311. TrxLs, G. H. Gledhill, London. 
29.812. CaBLe GRIPPING Apparatos, R. Hudson, 


ndon. 
29. oma Automatic Sash Fastrentncs, J. Scott, 
29, ld. Bxasric Tires, A. F. Saul and J. Southworth, 
bY 
29,315 Proveerinc [MpLeMeNts, H. H. Lake.—(A. von 
Helpteld, Germany.) 
29,316. WovL-comBING Macuinss, E. Lodge, London. 
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29,317. Dye, H. Laag, C. and M. Rlitter, London. 

29.318. ConTROLLING ELECTRICALLY - PROPELLED 
Veuicurs, &. J. Wadeand The Electric Motive Power 
Co., Ltd., London. 

29, 319. Latcx, J. Simpson, Goole 

29,820. | Fitters, &c., = W. Elliott, Dronfield, Derby- 


29,321. Pesci. Hoxiprrs and SHarpeners, J. Hussey, 
London. 

29.322, Exaaustine INCANDESCENT Lamps, H. 8. Maxim, 
London. 

29, ee -FACED HyDRAULIC Raq, J. Hailwood, 


29,324. Brackets, R. Edmeades, London. 

29.325. Moroz, H. E. 8. Edmond and W. H Gibby, 
Pembroke Dock, South Wales 

29, —— FURNACES, J. Godfery and H. J. Hayes, 


wansea. 
29,327. Knirrinc Macuings, 8. Clarke and W. I. James, 
Stafford. 


01 

29,328. Hoists, C. Mamilton, Glasgow. 

29,329. Sprrroons, G. H. Bird, Birmingham. 

29,330. Dress Guarps for Cycits, M. Daehl, Birming- 

29,331. Pneumatic Trres for Cycizs, J. Maxfield, 
London. 

29 332. FILTERING GENERATOR FeED-waTER, T. Downie, 
Liverpool. 

29,333. Stierups, T. Slack and J. H. Staveacre, 
Stockport. 

29,334. Hanpue Bar, T. Vann and R. Twigg, Yardley, 
near Birmingham. 

29.335. Licht Reriectors, W. and M. C. Roberts, 
Glasgow. 

29,336. Hoozs, G. Warnkes, Glasgow. 

29 337. Curxvimerers, J. H. Gray, London. 

29338 Tar, W. 8S. Wardle and J. T. Kellett, 
London. 

29,333. Instantangzous STEAM 
Fraser. Lee‘s. 

29.340. Cyc.rs, W. B. Ballantine, Glasgow. 

29 34l. Sucorinc Pyevmatic Tirss, J. Adair, 
Bristol. 

29,342. Lamp, R. Ray and W. H. Johnson, Great 
Grimsby. 

29 ee Wrencues and Spanners, A. A. Tattersall, 

22, 344 SPs SPEED Ivvicators, J. M. Webster, Liverpool. 

29,345. ScarFoOLDING ImPLEMESTs, C. von Niderdst, 


Generators, R. A. 


Birmingham. 

29,846. Bearinc, G. Pickup and W. T. Kelly, 
London. 

29,847. EvectricaL Stipe Caancinc Apparatus, A 


Elsce and H. 8. Pyne, King Wllliam’s College, Isle of 


29, sae. Pacer, R. A. Young, Newcastle-on-Tyne. 
29, net Makrno Fast SPinvgs, R. T. Grocott, Stoke-on- 


29,350. Baskets, H. N. Burden, Bristol. 
29.351. Bopsin-winpinc AppaRaTos, J. J. Keller, 
Manchester. 
29,352. Means for VentTiLatinc Houses, 
Manchester 
7. Srereoscoric Cotour Camera, E. T. Butler, 
Ww. 


H. Green, 


29 354. Capes, B. Cohen, Manchester. 

29,355. Bearrnes, J. McQueen, G. E. Ross, and O. Hirst, 
Manchester. 

— Cuarntess Drivinc Gear, R. Wanless, Edin- 

urg: 

29,857. 
mingham. 

29,358. Skates, J. A. Duthie, Aberdeen. 

29,359. Dygine Yarns, J. Birtwisle, Manchester. 

29,360. SHoxs, A. Blunn, London. 

29,361. ELectrric ConTro.iine Device, J. H. Kerridge, 


Woven Wire Marrresse3, G. Watson, Bir- 


London. 
29,362. Fire Atarm Apparatus, C. H. Johnson, jun, 
on. 
29,363. MakinG ANIMATED Picturgs, W. Friese-Greene, 


mdon. 
29, — AnrmaTeD Picrurgs, W. Friese-Greene, 
nm 

29, —— Srretcuine Device for Boors, E. M. Stuart, 

29,366. PIN for Hoxipine Pictures, L. Willmott, 
London. 

29,367. Trawt Boarps, W. Lengfield, C. E. Ward, and 
G. H. Wise, London. 

29 368. Furniture Castors, H. B. Harding, London. 

29,869. CycLe Brakes, J. Arkinstall and A. E. Drew, 


London. 
— Cycres, J. Arkinstall and AE. Drew, 


mdon. 
29,871. Carryina TimeE-Pieces on Cycies, A. E. Drew 
and J. Arkinstall, Lon 
29, 372. Trres, T. J. Bennett, St. Albans. 
29,378. SHIELD, J. Zinn, Lo 1d 
29,874. Tires, W. Carter, London. 
29 375. Starr Treaps, J. T. Andrews and G. E. 
Montagnon, London. 
29,376. Meat Sares, R. H. Bishop and C. J. Axten, 


London. 
29 eu Prope.iine -Raitway Trains, E. Kaselowsky, 
mdon. 
29,378. Cycies, R. and W. Dowie, Liverpool. 
29,379. Lamps, W. H. Wheatley.—(The Allgemeine Elek- 
tricitats Gesellschaft, Germany.) 
29, 380. ADVERTISEMENT Sien-Boarps, G, W. Haskins, 
pete te) 
29, nn gulaaaaa Foopand Water, W. J. Thorogood, 
m 
29 382. Fastener for Winpow Sasues, G. Gunner, 
London. 





ge Knirtine Macurngs, J. D. Clark and J. Berry, 

29.384. Pacnvone Carcrum Caring, F. J. Bergmann, 
London. 

29,385. ConverTINne Cyougs, L. Lindsey, London. 

29,386. Gas Lamps, C. Bingham, London. 

29,887. Exrractinc Matters from Liqurps, L. C. 
Reese, London. 

_—, Movuntine Cars on Tracks, W. J. Waldron, 

mdon. 

29,389. Expiosives, F. L. Thomas.—(Za Société des 
Poudres et Dynamites, France.) 

29,890. TRaNsMITTING MessacEs, Siemens Bros. and 
Co., Ltd., and C. Holden, London. 

29,391. FIRE-LIGHTER, O. Imray.—(R. Pyflaum, Ger- 


many.) 

29.392. Drivinc Gear for Bicycies, W. F. Williams, 
London. 

29,898. GENERATING ACETYLENE Gas, A. M. G. Sébillot, 
London. 

29.394. CLosinc ManuHoLes, A. Hewens, London. 

29 895. Hoxprne Narts, L. Simons, London. 

29,396. Bep Warmer, L. Simons, London. 

29,397. Device for Fixinc Hats in Boxes, L. Simons, 
London. 

29,898. Vore-REcoRDING Macuing, L. Simons, London. 

29,899. Roap Maps, L. Simons, London. 

29,400. Curr Liyxs, L. Simons, London. 

29,401. AUTOMATIC LiguTER for Lamps, V. Landsberg, 
London. 

29 402. Compositz MaTERIAL, E. T. C. Weihers, London. 

29,403. VeHicLe Brakes, P. J. Packmanand J. Brown, 


ndon. 
29,404. Speep Gear for Venicies, G. C. Marks.—(P. 
Fageot, France.) 
29,405. ACETYLENE GENERATOR, V. Maréchal and A. 
oreau, London. 
29,406. Tires, R. R. Gubbins, London. 
29, ot, Creu & Support, J. J. Wellings and E. A. Shaw, 


29,408. meena Sasues, F. Dobson, London. 

29,409. Trees, T. B. Sharp, Birmingham. 

29,410. WaeeL Centres, J. Evans and R. W. Healey, 
London. 

29,411. CLeanine Winpows, J Hallett, London. 

29,412. ASCERTAINING Position of Wrecks, M. M. J. O. 
O’Conor, London. 

29,418. AsceRTAINING Posrrion of Suips, M. M. J. O. 
O’Conor, London. 

29,414. Basres’ Frerepinc Borties, H. C. Quelch, 
London. 

29,415. Tires, F. P. Barber, nen. 

29,416. Cycle ‘Daivine Mecuanism, E. A. W. E. Heberle, 


mdon. 
29,417. Fire Exmncrion Apparatus, T. J. Denny, 


ndon. 

29,418. Rorary Moror, F. J. Lothammer, London. 

29,419. Gas Stoves, W. Knopf, London. 

29,420. Pirates, E. Vicek, London. 

29 421. Burnine Vaporisep Prrroteum, D. Kempe, 
London. 
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29,422, Doverar, Knuckie Joints, W. H. McNeight, 
Ranelagh, Co. Dublin. 

29,423. Crosrne Carriage Winpows, W. H. Tyler, 
Brighton. 

29,424. Ggar Cases and Dress Guarps, E. Parsons, 


Birming! o 
29,425. Pyreumatic Trre Covers, W. A. Griffiths, 
B ham. 


29,426. Tap for Barrets, A. Dickinson, Barnsley. 

29,427. Erectric Arc Lamp, H.V. James. Salfo 

29,428. Jorntine Pipss, F. Berry, Sheffield. 

29,429. Etectric ConTROLLING APPARATUS, W. Emmott, 

ax. 

29,480. Cyvcie Sappes, G. H. Bassano, Derby. 

29,431. MovasLe Carriace Winpows, C. H. Fellows, 
Birmingham. 

29, ie Ng nmol Bixpinc Harvesters, A. McGregor, 

€' 

29, ri GENERATING, &c., ACETYLENE Gas, H. Kinsey, 
Swansea. 

29,434. Or. Lamps, 8. Wyres, Thetford, Norfolk. 

29,435. Rotter Bearines, W. Heap, Manchester. 

= Bo1TLE-waSHING APPARATUS, J. T. Travis, Man- 
chester 


29,437. SELF-CLFANING FurNacE Grates, J. Neil, Kil- 
marnock , 
29,438. Packie Cast, W. H. Gibby and H. E. 8. 


Edmond, Pembroke ‘Dock. 

29,439. Hatter for Butts, R. Wilson, Dublin. 

29.440. Rappit and Game Crate, W. B. Vaughan, 
Pembroke Dock. 

29,441 Frances for Weavers’ Beams, T. Prescott, 
Sale, Cheshire. 

23,442. Boarp for CuaLk Writtna, E. Boon. Brussels. 

29,443. Hanp Toots for Openine Oysters, J. T. John- 
son, Manchester. 

29, = Pepat and Crank AtracHMENT, W. Walker, 

‘olto! 
29,445. Hos Fork Enps for Cycuzs, J. H. Hancox, 


29,446. Boor Lasters’ Tack REcEPrAcLE, J. E. Lemyre, 
‘London. 
29,447. Hame Hooxs, M. McDonald, London. 
29,448. Bakers’ Ovens, C. E. and J. E. Pointon and 
. Lewis, London. 
29, 440. InvisIBLE Brake for Cycizs, J. F. Doody, Bir- 


ming! 

29,450. PROPELLING Cycies and Szewinc Macuines, J. 
Rebbla, Leeds. 

29 451. Emuusiryinc O1ts and Warer, E. H. Taylor, 


London. 

29,452. Lasers for Bicycuss, J. A. 8. Bucknill, Epsom, 
Surrey. 

gy et —— Trres for Cycies, G. B. Gabbitass, 
heffield. 

29 454, INFLATOR for Cycizs. F. Lenton, Nottingham. 

29.455. Drivose Gear, G. M. Donnithorue, 
Twickenham, Middlesex. 

29 456. Pyeumatic TiREs, W. 8. Mappin, Twickenham, 
Middlesex. 

29,457. ATracament for Leaves of Booxs, W. G. Herd- 
man, London 

29,458. CaRRIAGE of Weppine Cakes, E W. Mills, 
London. 

29,459. Daemons, Cc. W. B. Dear, Southgate, 
Middlesex. 

=, Foop Contarners, T. Bass and W. Davis, 


London. 
29,461. Rine Sprxwinc Frames, A. Hitchon, Accring- 
ton. 


29,462. Cycie Stanp, A. C. Rice, London. 

29,463. Crosinc Borties, J. 8. Christie - Renneck, 
London. 

29,464. Nexpue, O. D. Carroll, London. 

29 465. ExpLosion Enoines, A. G. New, 
Surrey. 

29 466. en Encines, A. G. New, 


A. G. New, 


Woking, 
Woking, 
Woking, 
Woking, 


Surr 

£9,467. , ENGINES, 
Surrey. 

29,468. Explosion Enoines, A. G. New, 
jurrey. 

29,469. = Tester, T. Bennett, London. 

2¥, '470, DouBLt GgaRine for Bicyctxs, P. N. Thomsen, 
London. 

29,471. ExpLosion Enoines, R. N Lucas, Woking, 
Surrey. 

29,472. WALKING Sticks, H. A. Jee, London. 

29,478. CaKE - MAKING Macuines, P. D. Harton, 

on. 
29,474. BELT - TIGHTENING Devices, P. D. Harton, 


mdon. 

29,475. MAaNuFacTuRE of Mantizs, P. Dvorkovitz, 
London. 

29,476. Tires, A. Mallock, London. 

29, 477. Brxpine Covers, A. M. Levison, 

29,478. Ciosinc Device for ‘VESSELS, O. Berthold, 


London. 
29,479. Krys, E. Edwards.—(G. Seay Ost-Siberian.) 
29,480. Tap, C. W. Cockburn, London, 








29, ane. Reaaae, W. Reiners and W. O. Schlafhorst, 
ndon. 

29. post aes REFILLING Bort zg, F. L. Cookand A. Birnie, 
don. 

29,488. Saws, F. Zeinwoldt, London. 

29,484. ConDITIONING of Grain, T. T. Vernon, Liver- 


poo. 
29. ree ” LIQUID-DELIVERING Sypuons, A. E. Homburg, 
jive) pro! 
29,486. STEAM Generators, G. Diirr, London. 
ae» Appuiances for Pianorortes, D. Hume, 
20 488. Gus, Sir A. Noble, K.C.B., and C,H. Murray, 


29,489. Maxine Supports for Cycies, H. V. Weyde, 
ie ae Sasu Winpows, E. J. and V. W. Hill, 
29,491. _—_ for Recorpina Time, J. S. Morse, 
29,492, Teenie for Starcuine, A. J. Boult.—({7he 

ae Laundry Machinery Company, Ltd., United 


Sta 
29, ais. 8 oo TeLterpHone Station, M. Bernstein, 
29, 04. TwrLarios Va.ves, F.-H. R. B. Liebenhood, 


29,495. Testinc Batis, A. J. Boult.—( W. Hegenscheidt, 
Ltd., Germany.) 
29,496. Joint Lonascaruve, T. U. Gray and F. Bass, 


London 

29,497. a N. Erbsloh.—(W. Mitchell, New 
South Wales.) 

29,498. Meraiic Trres for WueeExs, E. J. Chambers, 


London. 
29,499. Cut-orrs for Gas Burners, jP. C. Folwell 
ndon. 
29,500. WATER-CARBONATING Apparatus, E. E. Murphy, 
mdon. 
29.501. Corsets, C. Maes, London. 
29,502 Hanpie-Bars, W. I. Ghuaee. —(L. Garwood, 
Onited States.) 
29, = ae for Borer Furnaces, R. W. Stokoe, 


29,504. —_— PuotocRaPHic Firms, A. P. Towl, 
London. 
29,505. TecearaPay,O J. Lodge, London. 


29,506. Fitm - cHANoING Cameras, A. L. Adams, 
London. 

29,507. PgRFoRaTED AccuMULATOR P ates, M. Engl, 
London. 

29,208. Uriusixa Compostion Gases, C. Huber, 
London. 


29,509. PorTiERE Corrains, J. Willis, London. 


14th December, 1897. 


ss, > na A. W. Knight and A. W. Southey, 

mdon. 

29 511. VeLocrpepes, R. Williams, Limerick. 

29,512. Cuzstand Bopy Prorerctor, A. G. Churchwood, 

ndon. 

29,518. ReparkiInc MacapaM Roaps, B. Powell, 
Sheffield. 

29,514. Cycie and VenicLe Tires, J. E. Farrow, Clee- 
thorpes, Lincolnshire. 

29,515. Tree Guarps, C. Peacey, Birmingham. 

29,516. Bicycie Stanps, W. L. Smith, Birmingham. 

29,517. Propuctne Copies of Sonos, J. Cawthorne, 
Manchester. 

29, — — -RIM, TrRE, and Dirt Guarp, H. de Laspeé, 


29,519. — Morsturs from Suips, A. G. Lyster, 
Liverpool. 

29,520. Cycie Construction, T. and A. E. Reeves, 
Chatham. 


£9,521. Se_r-Lockine Jaw, W. Burkitt and J. E. Far- 
row, Cleethorpes, Lincolnsbire. 

29,522. Cycie “‘Speep Arpes,” E. Walker, Wellington, 
Shropshire. 

29,528. ELECTRICALLY PREVENTING BURGLARIES, C, 
Rannister, London. 

29.524. Hat Pix, H. M Darch, Hatherleigh, Devon. 

29,525. Trax, H. A. Levens, Bromley, Kent. 

29 526. Fire ALarM, W. C. Mason, Bury 

29,527. Harpesine Sreey, EB. E. Atkins and W. J. 
Poate, Birmt: gham. 


29 5 sad ae a Licuts, J. Atkinson, Marple, 
he: 
29,529 a Maoyesium Hyprate, T. Jennings, 


mdor,. 
29,530. Licutine Lamps, H. Davis, Derby. 
29,531. Movers’ Lamps, T. Ingham a H. Davis, 


Derby. 

29,532. — Lire-savinc Door, Z. Lander, New- 
haven. 

29,533. Bieacuina Hair, W. G. Heys.—(A. Lorthiois, 
France.) 

29,534. Waert Spoxes, J. Pearson and G. Bateman, 
Halifax. 

29,535. Toot Baa, F. Mousley, Birmingham. 

29,536. Firg-Box Stays, E. Worthington, Bowden, 
Cheshire. 

26,587. Cvcte Gear Cases, B. I. D. Hopkins and P. 
Everitt, Wolverhampton. 

29,538. Es, J. Mook, ig a 

29,589. ae Suoxs, 2 Green, W . Broadbent, and J. 
M. Young, Weelsby. 

29 540. Pumps, W. J. TWilson, nr i Beep 





29,575. Execrric Licut Firrines, A. E, A. Mortimer 
and W. J. Head, London. 
gy SEraRaToR for Liquips, R. H. J. G. Huet, 


20 577, Jousixa Atuminium to Iron, H. W. Neild, 


a 578. Sprxes, J. Knott, London. 
29,579. _ Trunks, J. L. Pound.—(£. S. Hale, 
india. 
29,580. Sewine Macurnes for Knirrep Fasrics, A. W, 
Nottin 


ig " 
29,581. SappLe Pins, G. E. Lancelott and A. C. Thomas. 
Bi ham : 


rmingham. 
29,582. Jomnts of Cycte Frames, J. W. Young, Bir. 


, London. 
gaps, C. and J. Aldridge, 


mingham. 

29,588. Cycixs, BE. G. Mone: 

20,584. FasTENING Broom 
London. 

29,585. ReauLatina Dynamos, The British Thomson. 
Houston Company, Ltd.—(B. W. Rice, jun., United 
tates, 








SELECTED AMERICAN PATENTS, 


From the United States Patent Office Official Gazette, 


585,705. Compivep Stream ENGINE AND Sreay 
GENERATOR, W. Schmidt, Ballenstddt, Germany,— 
Filed March 20th, 1896. 

Claim.—In a steam’ boiler with motor, the combina. 
tion with one of the walls between the water space of 
said boiler and the heating space of the same, of the 
cylinder of said motor ; said cylinder being arranged 
rectangularly to said wall and extending with one end 





portion through the same into said heating space, and 
ay 
oak F. 

ae 

Pf 

Y 1 by 

aaa Terran j 
4? 7) 








See 
> 



































a fire bridge arran, below the said cylinder, 
dividing said hea‘ space into two chambers ; 
a hood A located upon said fire-bridge and taking 
around the projecting end portion of the cylinder, one 
of said chambers forming the furnace proper, the 
other containing tubes of the Field type, for the 
purpose as described. 


585,707. Jor on Spiice 





and 
and 


ror Execrric WIREs 


oR CaBLEs AND MeTuop or Maxrina Same, F, 
te St. Louis, Mo —Filed December 14th, 
1396. 


Claim.{1) The method of forming a joint for 
electric wires or cables which consists in forming 
hooks in the ends of the wire or cable, interlocking 
said hooks, and then moulding a conducting 


385707] 


the 





metal around the said interlocked hooks. (2) A joint 
or 8 for wires or cables, consisting of interlocking 
hooks on the ends of adjacent wires or cables and 
having metal cast there around, so as to increase the 
same. 


585,883. gf restr g Tester, C. B. Bosworth, 
Be eret ass.— Filed January 2th, 1896. 

Claim.— iY my apparatus for testing pressure gauges 

consists of a number of fluid columns of 





29,541. Fastexoxas for Aprons, , , West 
Brom’ 


c 
29.542. STORAGE Bartrerigs, J. W. Davies and D. Loch, 
Lond 


on. 

£9 543 Vert Fastener. F. Bull, Northampton. 

29,544. Macuine Feepine Device, G. Clarke and A. 
Mackenzie, Glasgow. 

29,545. Brakes for Cycies, J. Ratkia and J. T. Boyd, 
Glusgow. 

29,546 Tires, W. Langmuir. Glacg w. 

29,547. Stups, A. J. Beal, Sheffiel:. 

29.548. MirrRE Sawina Apparatus, G. Clemens, Bar- 
men, Germany. 

- 549 Tires, J. £, Wa'sh, London. 
29,550. MIRROR, A. and A. A. Sbephe: d, Birmingham, 

29, 551. Hats-pins, J. Rigg, Bradford 

eo Doors for Lirts, W. and H. Mitchell, Brad- 


‘ord, 
29,558. Tings, A. Haste, Bradford. 
29 554. Twix Branos AtracHmENT, W. F. Yelland, 


ford. 

29,555. Water Suppty for Lavatories, J. Shanks, 
asgow. 

7 Darvine Gear for Crcies, W. H. Denison, 


n, 


estmoreland. 
be Drivine Caan for Crores, M. A. H. Rongier, 


C. B. Lawson, Glasgow. 


gham. 
29,558. CycLe Brakes, 
G. Kincaid 


29,559. SEPARATING O1L —_ GreasE, J. 
and W. Crockatt, G 
29, ae Fire pace mae: at "APPLIANCE, G. W. Johns, 
mi 
29,561. PLacura Tires on Wuees, J. G. Rodgers, 
London. 
29,F 62. TUBE Jor. N. W. H, Sharpe, Londo 
29'563. Tap, F. C. Dew and M. Richardson- ~oakuy, 
London. 
29,564. Drivinc Gear, A. W. Boon, London. 
29, "ogame for Door Posts, C. W. Edwards, 
mndon. 
29,566. ELecrric Motors, 8. W. Maquay, London. 
29,567. c ragecevie for Om Morors, A. J. Boult.— 


Cc. cmninstnaapies 
29,568. Tora, co. M. Bartholomew, London. 
29, 569. _—— and Proritinc Macurng, A. Herbert, 


29,570. ‘Racoanra, &c., TEMPERATURES, P, Holmes, 
London. 
29,571. Gas Propucer, H. de Thiersant and W. A. 


Coulson, London. 
pon TREATING GoLp, J. C. Richardson, London. 
29,573. Pumps, H. E. Newton.—(C. C. Worthington, 


United States ) 
29,574, Metau Castinas, W. Wood, London. 





t heights ; a pire common to such columns, 

such pipe having an = 
pg eens on one side of such diaphragm and thi 

provided upon the opposite side of the 

raga with connections for gauges, in combina- 

a fiuid-pressure device having a fixed 


[585.883] 








ee aca device being attached to that portion 
the pipe to which the ° ve connections are 
attached as Fo forth. (2) The combination of the 
pipe ; ~~ series of columns or tubes of 

Bimeeint heights; the pipe, common to all the 
columns ; the overflow pipe, connecting the tops of 


the columns ; the the dia provided with the connections 
for the gauges ; phragm between the pipes and 
a fixed pressure ice connected to the pipe as set 


forth, 
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THE CONDENSATION OF STEAM IN STEAM 
ENGINES AND ITS MEASUREMENT. 
No, I. 

An excellent paper has been read lately at the Institu- 
tion of Civil Engineers on this most diftjoult subject, and 
is the best yet published. This masterly treatise is full 
of the most interesting and elaborate experiments, tables, 
and diagrams, bearing on the intricate question of 
cylinder temperatures, of which so little is known. The 
paper brings out afresh the immense importance of the 
temperature of the cylinder walls, compared with that of 
the working steam in contact with them. If the tem- 
perature of the walls is higher than that of the steam, 
there is little or no condensation; if it is lower, great 
condensation and loss of steam will be the result. lt is 
therefore of the utmost consequence to determine, not 
only the temperature of the steam during a complete 
revolution, but cannery that of the walls at the surface, 
and throughout the thickness of the metal for the same 
period, particularly during admission. This the authors 
have done with great care and ability, and by the best 
methods yet known, namely, with electrical thermometers 
and thermo-couples. Professor Callendar has for many 
years made a study of these instruments, and obtained 
from them very accurate results, as they are quicker in 
action and more delicate than mercurial thermometers. 
To ensure accuracy both the authors carefully calibrated 
and tested the electrical thermometers used, and 
succeeded in getting minute and trustworthy data, throw- 
ing new light on the subject of cylinder temperatures. 

We must remind our readers that nearly all the experi- 
ments were made on a horizontal single cylinder, single- 
acting, non-condensing and unjacketed steam engine, 
working with dry saturated steam; a drawing of it is 
given in the original paper. The cylinder diameter was 
104in., stroke 12in., piston displacement 0°601 cubic 
feet, clearance volume 0°06 cubic feet. The engine had 
a flat slide valve, with double ports of the Porter type, 
driven by an excentric, and the governor was disconnected 
during the experiments. The speeds were varied from 
about 483 to 100 revolutions per minute. The cylinder 
was worked without steam jackets; the bottom cover 
was provided with one, but it was not used. The engine 

was made single-acting by the addition of a brass lap at 
the crank end. Some few trials having reference to 
valve leakage were carried out on another engine. All 
the experiments took place at the Thermal Dynamic 
Engineering Laboratory, McGill University, Montreal, 
Canada, which the writer of this summary lately visited 
and inspected with much pleasure. It is perhaps the 
finest and best equipped laboratory yet built in any 
country. 

The special object of the experiments carried out in 
1895 was to measure the “cyclical” interchanges of 
heat between the cylinder walls and the steam—that is, 
the exchanges of heat per revolution or per double stroke. 
When once the range of temperature of the walls is 
known, the amount of condensation taking place can be 
readily ascertained under the definite working conditions 
of the trial. . They may then be studied separately, 
without reference to other effects taking place simul- 
taneously in other parts of the cylinder. The mean 
temperatures of the walls were taken at different parts 
of the single-acting cylinder. A comparison of these shows 
the relation existing between the mean wall tempera- 
ture, the speed, and the amount of condensation, which 
appears to hold good through a considerable range of 
working conditions. 

Measurements of cylinder wall temperatuwres.—These 
measurements have been taken by Hall, Donkin, and 
others. Hall adopted a kind of thermo -junction, 
Donkin used chiefly mercurial thermometers; but in this 
paper the more tedious, powerful, and delicate electrical 
methods have been employed with great success. To 
take the temperatures small holes were drilled radially 
into the solid cylinder metal at different depths, and the 
distance from the bottom of the holes to the internal 
surface of the cylinder walls, or cylinder cover, carefully 
measured. The junctions were made with the cast iron 
of the cylinder itself, so as to avoid any other material in 
the thermo-electric circuit, the conductivity of the cast 
iron being first carefully determined. Another set 
of holes was made along the external side or barrel 
of the cylinder, in order to ascertain the mean 
temperature of the latter at different parts of the stroke. 
As the engine worked single-acting, the cylinder was 
naturally much hotter at the back end, where the steam 
entered, and became gradually cooler towards the crank 
end. When measuring these variations of temperature 
per revolution, in other words, the range of temperature 
of the cylinder walls at different points of the stroke and 
different depths in the metal, it was important to keep 
the engine running steadily, and to maintain all the con- 
ditions practically uniform. All the observations were 
made in rapid succession, and it was also necessary to 
take the usual indicator diagram simultaneously. Many 
engineers seem to be of opinion that these tempera- 
ture observations are theoretical and not accurate, and 
cannot be applied in practice; but this is a great mistake, 
as the data thus obtained are probably more trustworthy 
than ordinary indicator di s, andin these experi- 
ments one was used to check the other. 

Temperatures of the metal in the back cast iron cylin- 
der cover.—To make careful observations of the above 
temperatures, which, as will be seen, are often very different 
from those of the cylinder, a special cover was constructed 
and fitted with eight holes and eight thermal couples at 
different depths in the metal. It must be remembered that 
this cover was on the steam entrance side of the cylinder, 
and the engine working single-acting. In this way the 
pay: mmcors could not only be taken at different depths 
in the metal of the cover, but also by a suitable arrange- 
ment of mercury cups and a contact maker, they could be 
determined at any given point of the stroke—that is, at 
any desired fraction of a revolution. The plan of observ- 
ing temperatures at fractions of a revolution is not new, 





but the method adopted is worthy of special attention. 
To carry it out Poggendorf’s electrical compensation 
Pye was applied, in which the electro-motive force of 
the thermo-couple is balanced against that of a steady 
current flowing in a uniform potentiometer wire. The 
paraffin bath containing the external junction was main- 
tained at a temperature of about 212 deg. Fah. With a 
contact duration of one-thirtieth of a revolution, it was 
possible to read the galvanometer to about one-tenth of 
a degree Fah. The contact maker closed the galvano- 
meter circuit for a small fraction of a revolution, at any 
desired point of the cycle or of the stroke. This cylinder 
cover was provided with a tight-fitting jacket, and as no 
steam was used in it, it formed a hot air jacket. The 
eight holes mentioned above were arranged in a circle 
round the centre of the cover, and bored from the outside, 
leaving thicknesses of metal of ;A,in., yZ,in., 4;in., 
rion, pyyin., and ;3%,;in., between the inner vertical 
ag of the cover and the bottom of the horizontal 
oles. 

For the thermo-couples, pure nickel wire was first used, 
but not being found satisfactory, wrought iron wire was 
afterwards substituted throughout the experiments. The 
cast iron connections for the external junctions were 
made of the same iron as the cylinder cover itself. 

Observations of temperatures of the metal of the 
cover.—In the original paper the authors give curves of 
the varying temperatures of the cover during one revolu- 
tion in the hole ;4,in. from the inner surface. This and 
all the other [diagrams of temperature are on a base of 
one revolution divided into sixtieths. The temperatures, 
when the engine was running at 100 revolutions per 
minute, are compared with the temperatures of the 
saturated steam, also shown in curves, and taken from 
the indicator diagrams at the same time. 

Another series of observations, working with some 
compression, were taken a month later, of the tem- 
perature of the cylinder cover, in which the distance 
between the bottom of the hole and the internal surface 
of the cover, or the thickness of the metal between them, 
was »;in. The engine ran at 73} revolutions per minute. 
The range of temperature of the cover was 4 deg. per revo- 
lution. The range of temperature of the steam taken 
from the indicator diagram at the same time varied from 
212 deg. during exhaust to a maximum of 328 deg. Fah., 
or a difference of 116 deg. In the paper the actual tem- 
perature curves of the steam and the metal per revolution 
are given in sixtieths of a revolution, counting from the 
steam entrance side. The mean temperature of the cover 
was 300 deg., and the mean temperature of the steam 
taken at the same time 245 deg., so that the mean tem- 
perature of the walls was 55 deg. hotter at j,in. from the 
inner surface than that of the steam. At the commence- 
ment of the stroke, however, the walls were colder than 
tne steam. 

Condensation area.—F rom these interesting trials the 
cugertspentars have further drawn the novel and striking 
deduction of what they call the ‘condensation area,” a 
term rather difficult to explain without a diagram. It 
signifies the area shown in their drawings as formed by 
that portion of the steam temperature curve lying above 
the line giving the mean temperature of the internal 
surface of the walls. The condensation of steam can 
only take place when it is hotter than the walls, 
oe although the mean temperature of the cylinder cover 
is actually higher, there is a period during the revolution 
when the temperature of the steam is above it. This 
period is important because it appears to determine the 
amount of condensation taking place per revolution and 
to afford the key to the question of calculating the 
condensation for any given range of steam and wall 
temperatures. 

Barrel surface-—temperature cycle, or temperature 
range per revolution.—To study the temperatures of the 
barrel surface in this single-acting, single-cylinder, non- 
condensing engine, the authors arranged a set of eighteen 
thermal junctions and fitted them along the external 
horizontal side of the cylinder wall. Two sets of tem- 

ratures were obtained in this way—first, those taken 

om holes in the same position relative to the stroke 
of the engine, but at different depths in the metal ; 
and, secondly, those at the same depth, but at different 
sitions horizontally along the walls, starting from the 
ack end where the steam entered. The holes were at 
distances of 4in., 6in., and 12in. from the steam entrance 
side ofthe cylinder, and at each of these three places 
two holes were made, leaving the metal between the 
bottom of the hole and the internal surface of the 
cylinder ;},in. and din. thick respectively. Other holes 
were made at distances from the same starting point of 
Qin., 8in., 10in., 14in.,and 16in. These were so bored as to 
leave in every case din. between the bottom of the hole 
and the inner cylinder surface, and were made for the 
purpose of observing the length distribution of tempera- 
ture from the hotter to the cooler end of the cingeesting 
cylinder. There were also three vertical holes, each 
bored into the metal of the cylinder to adepth of 2in., at 
distances of lin., 7}in., and 15in. along the stroke, which 
were used for the insertion of mercury or platinum ther- 
mometers for observing the mean wall temperatures. 

Comparison of the temperatures of the cover and side 
walls.—An interesting diagram is given on a time base of 
sixtieths of a revolution, as before, showing all these 
variations of temperature for one revolution, and for 
skin. thickness of metal from the inner surface of the 
cover and side walls to the bottom of the hole. The 
aeen of the engine was forty-four revolutions per minute. 

he results showed that at this thickness the mean tem- 
perature of the side walls opposite the clearance space was 
14} deg. Fah. lower than that of the cover. The range of 
temperature of the cover per revolution was 5 deg.,and that 
of the side 13} deg. F This range corresponds to a 
calculated temperature variation of 20 deg. at the inner 
surface of the metal. As plotted on the diagram the 
temperature of the side wall begins to rise near the end 
of compression, and after condensation has commenced, 
and reaches a maximum shortly after the steam is cut 


off, and at the end of the period of condensation. 
Similar diagrams give the range of temperature for about 
the same cut off and same speed, in holes 4in. and 6in. along 
the cylinder. The fall in temperature due to re-evapora- 
tion is nearly as rapid as the rise. In a general way the 
longer the steam is in contact with the barrel walls, and 
yer slower the speed, the higher is the temperature of the 
walls. 

Temperature distribution along the barrel walls, and 
gradients of barrel surface.—A steady flow of heat was veri- 
fied from the inside to the outside of the various parts of the 
non-jacketed cylinder radially. With regard to the cover 
a probable gradient or fall of temperature of half a degree 
Fah. per inch thickness of the metal was deduced from 
several experiments—a value which corresponds fairly well 
with the probable external heat loss. In the cylindrical 
side walls, at distances of 4in. and 6in. along the side, the 
temperatures of the inner surfaces were 2°4 deg. and 
1:1 deg. respectively lower than those of the outer surface 
on the same radius. - This means that the cylinder wall 
at these points was actually imparting heat to the steam. 
The distribution of temperature horizontally along the 
barrel surface at pete cut-off, and with the engine 
running at 454 revolutions per minute, is shown graphi- 
cally, and with it a diagram of the steam temperatures, 
deduced from the average indicator diagram. Here the 
maximum temperature of the internal barrel surface was 
293 deg. at the steam end, and the minimum 237 deg. 
at the crank end, or a difference of 56 deg. as 
against the maximum temperature of the steam 
from the indicator diagrams, at the same time, of 
827 deg., and minimum 212 deg., or a variation = 
115 deg. In many experiments a change in the number 
of revolutions of the engine produced little change in this 
distribution of temperature. 

Effect of longitudinal conduction and convection of 
heat from the piston.—The greater part of the condensa- 
tion on the barrel surfaces at the admission end in this 
single-acting engine is probably due to the lowering of 
temperature caused by the conduction and convection of 
heat along the cylinder, partly produced by the piston. 
The maximum gradient in one set of experiments, 
namely, 94 deg. longitudinally per inch, occurs at a 
_— a little after cut-off, corresponding to a loss of 

eat of 11 T.U. per minute at the admission surface. 
The difference of temperature in this experiment between 
the two ends of the cylinder was about 45 deg. at one- 
fifth cut-off, and 65 deg. at one-half cut-off. In double- 
acting engines, where both ends of the cylinder are nearly 
at the same temperature, the effect of piston convection 
would be of little importance. There was also, as has 
been shown, @ certain abstraction of heat from the in- 
ternal surface, by condensation of wet steam, so that 
the heat was transmitted both radially and_ longi- 
tudinally. For a distance of 6in. along the side of 
the barrel, with the engine working at one-fifth 
cut-off, the external surface of the barrel was about 1 deg. 
hotter than the internal surface taken on the same 
radius, and heat supplied by conduction was being 
abstracted from the inner surface at a rate of about 
5 T.U. per square foot per minute. When the engine 
was stopped, this internal surface temperature rose 
immediately. In other words, the heat withdrawn from 
the internal surface in this non-condensing engine,- to 
evaporate the water, was greater than that supplied by 
condensation. 

Conductivity of cast iron.—The authors describe an 
interesting series of experiments to determine the thermal 
conductivity of cast iron, the electrical resistance of 
which is about ten times greater than that of wrought 
iron. The experiments seem to have been carried out 
with great care, and the methods adopted for this re- 
search are described in the paper with drawings. The 
auth orsarrive at the startling conclusion that the results 
were some 30 per cent. less than the value generally 
given, namely, a conduction of 5:4 T.U. per minute 
across @ cast iron plate lft. square and lin. thick for a 
difference of temperature of 1 deg. between the faces, the 
temperature of the plate being 104 deg. Fah. For 
wrought iron the pi sos Bh is 7°5 T.U. per minute, 
under the same conditions. 

Observations of wall temperatwres.—The authors give 
a table of the different ranges of temperature at different 
depths, with the engine running at different speeds, 
from a maximum of 102 revolutions per minute to 
a minimum of 44 revolutions, the temperature range 
at the inner surface being taken at 10 deg. In 
one case the temperature range of the barrel wall 
at a depth of ;};in. was found to be 4} deg. with a 
speed of 77 revolutions per minute. Thisis equivalent to 
a calculated range of temperature at the inner surface of 
11 deg. The surface ranges differ considerably, but the 
quantities of heat absorbed are nearly equal. The mean 
wall temperatures vary in these experiments from a 
maximum of 310 deg. in the cover at a depth of 0°039in., 
when the engine was running at 70 revolutions per 
minute and one-fifth cut-off, to a minimum of 251 deg. 
at the same depth inthe metal of the barrel wall, 6in. 
from the cover, and a speed of 45°6 revolutions per 
minute. 

Temperature, speed, and condensation.—A comparison 
of the temperature ranges of the surface of the metal 
with those of the steam and the mean wall temperatures, 
leads to the conclusion that even at the lowest speeds of 
these trials, 44 revolutions, the time does not suffice to 
enable the steam to raise the temperature of the surface of 
the wall up to more than a small fraction of its own tempera- 
ture. The largest wall surface range of temperature in one 
trial was 20 deg., with a speed of 44 revolutions per 
minute. With a condensation period lasting only one-third 
of a second, this would raise the surface temperature to 
300 deg., while that of the steam during the latter half of 
this period was 328 deg. The authors consider that the 
lesser rapidity of variation in the temperature of the walls, 
as compared with that of the steam, is not due to the 





presence of a surface film of either oil or water. The 
internal portion of the cylinder was frequently examined 
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after the trials, and was invariably found clean and free 
from a film of even ;gypin. of grease. With regard to 
water films the maximum observed absorption of the 
walls was 6 T.U.per square foot, which would correspond 
to a condensation film of water of ;gyzin. If the resist- 
ance is due to a water film, evaporation must be incom- 
plete, and a film of this kind must be extremely uniform 
over all the internal surfaces of the cylinder. There is 
strong evidence that such a water film was not present. 
One inference is that the rate of condensation of the 
steam was limited, and proportional to the difference in 
temperature between the steam and the walls. Re- 
ee seems to follow the same laws as condensa- 
ion. 
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La Traction Mécanique des Tramways. Etude des différents 
Systémes comparaison et prix de revient. Par RayMonp 
GopreRNaux. Logénieur des Arts et Manufactures. Paris: 
Libraire Polytechnique; Baudy et Cie. Editeurs, 15, 
Rue des Saints-Peres, 15, Maison 4 Liége; 21, Rue de 
la Regence. 1898. Tous droits réservés. 

Accorp1nG to the classification adopted by the author, all 

tramways actuated by mechanical haulage may be 

ranked under three heads or subdivisions. The first 
includes those systems in which the power is directly 
applied to the car, such as those worked by steam, and 
those belonging to the Rowan and Serpollet patterns. 
Under the second division are comprised tramways, the 
motive power for which must be procured from a central 
station, and stored up in the cars themselves, an arrange- 
ment which allows them to travel a certain distance, but 
also compels them when their course is run, to return to 
some station or another in order to renew their 
motive power. Of such are the hot-water locomotive, 
those tramways driven by compressed air, electric 
accumulators, and by gas. The third class consists of 
those types which, similarly to those under the second 
head, draw their supply of force from a central station, 
but do not carry it with them, as it is delivered to them 
as they want it by means of conductors, cable tramways, 
as well as those deriving the electric current from over- 
ground or underground conductors, or from distributors at 
ground level. It will be seen that though examples of 
the three classes, for the p of illustration, are 
taken from foreign countries, yet M. Godfernaux, with 
very pardonable patriotic partiality, selects as many of 
them as he can from his own country. Of the two steam 
competitors, which are both not used in this country, it 
appears that the total cost per car mile works out slightly 
in favour of the Serpollet, though in other respects there 
is not much to choose between them. In some of the 
trials made, a second car was attached to the motor, and 
the speed was also varied according to the state of the 
road when on the level and when on theincline. In class 
second we have first the fireless or hot-water locomotive, 
in which the steam constituting the motive power is not 

— by combustion as in an ordinary locomotiye, 

ut is generated from a reservoir containing ‘a large 
quantity of water raised to a high temperature. A full 
description is given, together with drawings of the engine 
and rolling stock, and all calculations necessary for com- 
puting the quantity of steam required under different 
conditions, the corresponding weight of the machine, 
and the expense of running it. It may be remarked 
that, while this principle is applicable to an auto-motor, 
it has not been employed in that capacity, but on the con- 

trary, its duty is to haul several carriages—in fact, a 

regular train. 

Traction by the aid of compressed air is of ancient 
lineage, dating back—according to one writer—a couple 
of centuries. e first practical example we know of was 
the engine tried by the late Mr. Parsee on the South- 
Eastern Railway half a century ago, but little or nothing 
was practically accomplished with it until, about twenty- 
five years ago, Mekareki turned his attention toit. He 
appreciated the importance of the principle, utilised and 
perfected it to a degree which brought it into service in 
France, the United States, and Switzerland. In the 
chapter devoted to electric traction by accumulators, the 
author remarks that ‘cette methode ne pourrait étre 
d’un usage general.” At present perhaps not, but it is 
a little premature to predict such a hard fate for it. As 
an alternative, in instances where the simple accumulator 
principle is unsuitable, M. Godfernaux advocates the mixed 
system, or a combination of the accumulatorand the trolley 
type, the former to be used along those portions of the route 
where, for esthetical reasons, the latter is objected to. 
Examples of this double arrangement are in evidence in 
Paris, Dresden, and Hanover, but their superior economy 
has not yet been satisfactorily established. It must be 
admitted that but very recently gas motors as applied to 
tramways have made very considerable progress, and 
seem to be particularly well adapted for employment in 
towns. The central station or stations are there for them, 
a supply of gas is always ready and at command, and it 
is & very simple matter to take it to any points where 
it might be needed, since in the majority of cases the 
pipes for its conveyance are already laid down and in 
daily use. On the other hand, the gas motors have 
their disadvantages, which, however, appear to relate 
more to details of construction than to the principle 
involved. This is fortunate, as the efforts rot experi- 
ence of engineers and manufacturers will no doubt in 
time overcome the former defects. Cable tramways 
may be classed under two divisions, one in which empty 
wagons are hauled up a gradient by fully loaded ones 
descending another slope, and the other that with which 
we are all familiar. In the first case the motion is 
alternative, in the second continuous. This system has 
been largely employed in America, by ourselves, and also 
in Australia, but does not appear to have much success 
in France. The student will find in the chapter allotted 
to the trolley principle, drawings of the different dynamos 
and of a general plan of an installation of this character. 
It may be observed that in working out the calculations 





for the wires and feeders the author makes use of ‘* Lord 
Kelvin’s formula.” 

The contents of the next two chapters treat of electrical 
motors fed by underground conductors, of which there 
are three ae ar examples. One of these is at Black- 
pool, another is at Budapest, a third in the United States, 
and a small experimental line at Berlin. The expense or 
first cost of these lines of tramways, as well as that of 
those designed upon the “ground level” system, is 
almost prohibitory when compared with the other types 
of tramway traction. Eliminating these from the final 
résumé of the comparative cost of the different types of 
mechanical haulage, and multiplying each result by a com- 
mon factor, which will not alter the ratio or proportion be- 
tween them, the following comparisons arrived at by the 
author are to be noticed. Irrespectively of the different 
items which compose the total, it is nevertheless the last 
column, that of the total cost, which records the relative 
economy of the separate systems. Heading the list is 
the Serpollet type, with 41 for its record; the Rowan 
comes next, with 46; accumulators and _ trolleys, 
with 47 and 48 respectively ; gas motors with 54; and 
compressed air with 57. It should be mentioned that the 
hot-water locomotive class is omitted from the list, as it 
is only suitable for suburban lines, or, as we would term 
them here, light railways. The same may be said of the 
Rowan and Serpollet types as far as we are concerned, 
but the absolute cost of the different systems is not a 
conclusive argument in favour of their adoption unless 
the conditions are equally favourable to all, which they 
never are. So far as his native country is concerned, the 
author observes that, while the steam and the com- 
pressed air principles have been introduced with some 
success there, it is electrical traction which has made 
the most progress, especially that which is associated 
with the trolley action. The volume of M. Godfernaux 
is replete with valuable information, and his equations 
and formule can be readily understood and worked out 
by anyone with a fairly good acquaintance with mathe- 
matics, which we have had occasion to remark is not 
always the case with the work of his professional 
confréres, 


Applied Mechanics: A Treatise for the use of Students who 
have time to Work Experimental, Numerical, and Graphical 
Exercises Illustrating the Subject. By JouN Perry, 
M.E.D Sc., F.R.S., Whit. Sch., Assoc. M. Inst. C.E. With 
371 Iuustrations, Cassell and Company, Limited: London, 
Paris, and Melbourne. 1897. 

APPLIED mathematics can boast of a fairly comprehensive 

category of subjects, but the whole of them would not 

suffice to fill one quarter of some of the volumes now 
devoted to applied mechanics. Without any intention of 
taking the etymology of the word too much aw pied de 
la lettre, it is nevertheless certain that its signification 
could not in the very broadest and most liberal sense 
be so strained as to include all the subjects that are now 
crowded under its omnivorous title. With commend- 
able candour the author states in his preface the par- 
ticular class of students for whom alone he considers his 
volume is suitable, and for whom it is especially written. 
He is too modest on this point. No doubt some parts 
of the 700 pages are rather tedious, and more adapted 
for the use of the advanced student than for the beginner, 
but there is much of it that can be read with profit by 
all descriptions of students. Its contents describe what 
for many years has been the usual course of instruction 
in applied mechanics at the Finsbury Technical College, 
and a very extensive course it unquestionably is. We 
fail to see either the reason or necessity for introducing 

“vector language” with such words as “clinure,” “ cir- 

cuital,” “confluent,” and others, and applying them 

to the fundamental propositions of graphic statics. The 
principle appears also to be faulty, for if we take two 
forces O Q and Q R, and call the resultant O R, then in 

“vector language” OQ+QR=OR. Now let the 

two forces be at — angles to one another, draw the 

diagram to obtain the resultant, and it will be found in 

“ vector language” that the hypotenuse of a right-angled 

triangle is equal to the sum of its sides. 


In dividing energy into its two divisions of potential and | P 


kinetic energy, it must not be forgotten that the former 
does no real work until it becomes kinetic. It is per se 
idle and useless. If a weight be raised to a certain 
height, it requires a certain amount of work to lift 
it. That work, by a flight of fancy, becomes 
stored in the raised weight and constitutes its poten- 
tial energy, which can be used when wanted by 
endowing it with kinetic energy. The chapter on fric- 
tion is good and practical, and the experimerts well 
selected and described. For the term equilibrant, that of 
anti-resultant is sometimes employed. We prefer the 
more usual, more expressive, and we think more 
appropriate term of ‘ polar or funicular polygon” to that 
of “link polygon” introduced by the author. The 
former refers to the distinctive feature of that class of 
polygon, viz., the “ pole;” the other does not. After 
chapters treating of machinery, the stresses upon beams 
are taken up. The definition of strain and stress is a 
little cumbersome, nor do we from an engineering point 
of view altogether accept the somewhat restricted 
definition that ‘the load per square inch is called the 
stress.” There is frequently on the part of students and 
beginners a misunderstanding with respect to these two 
terms, which are yet sometimes, but rarely, used indis- 
criminately. The development of stress and strain is as 
follows: A load upon any structure produces stresses of 
different characters in the various members of it. These 
stresses give rise to internal resistances in the members, 
which are usually attended by a change of form or a 
certain amount of elongation on compression, which are 
termed the strain, which is often confounded with the 
stress producing it. Some six chapters are devoted to 
investigating the problems connected with the strength 
of beams and girders, and their resistance to the different 
stresses to which they are subjected under ordinary 
working conditions. Metal arches are treated of in a 





short chapter in their three phases of two-hinged, three. 
hinged, and fixed at the ends, but the exposition is urely 
of a theoretical character. Impact is treated Ay in a 
more practical manner, but the information imparted adds 
little or nothing to our present want of accurate know. 
ledge on the whole subject. 

Passing over “ fluids in motion,” which are next brought 
within the iron grasp of the all-reaching arm of applied 
mechanics, centrifugal force then comes under considera- 
tion. We cordially endorse the recommendation of Mr, 
Perry when he observes that ‘‘ anyone who wants to get 
clear ideas about centrifugal force ought to make experi. 
ments of his own.” Experience of one kind canbe obtained 
in abundance by travelling in a mail, express, or special 
train on any of our great railways. The correlation between 
centrifugal and centripetal force is described, and the views 
of some theorists on both, cited and commented on. The 
various springs, and the manner in which they act, are 
clearly elucidated, and their resilience or capacity to 
resist impact is calculated by fairly simple rules and 
formule. An appendix of useful constants, moduli, and 
other data of reference, brings to a close the author's 
treatise. 

It may appear a trifling matter to mention, but we 
notice with satisfaction that in the context a nought is 
always placed to the left of decimal quantities when they 
contain no integers, a practice we seriously recommend 
the readers to follow, as it is constantly neglected both 
by pupils and students. The omission by neglect or 
inadvertence is a fruitful source of error, and upon a very 
large scale too. Possibly the principal feature of the 
book in point of usefulness consists in the admirable 
selection of questions added, with answers, at the end of 
each chapter. These are also +e by numerous 
examples fully worked out in the body of the treatise. 
The experiments and the modus operandi of arranging 
and working them out are excellent. We still think, not, 
however, in any sense of depreciation, that the author 
has tried to do too much in one volume, and we laid it 
down with the sole regret that he had not divided it into 
two. It should be noted in conclusion that the present 
volume is an amplification of Prof. Perry’s former 
excellent book on mechanics. 


Handbuch der Ingenieurwissenschaften. Vierter Band ] 
Die Baumaschinen. Part I. Edited by F. Lincke. 
Second —- edition, large 8vo., pp. 320, with 12 plates. 
Fiinfter Band: Der Eisenbahnbau. Edited by F’. Loewe 
andH. Zimmermann. Part I., pp. 203. Part IL, pp. 
394, with 3 plates. Leipzig: W. Engelmann. 1897, 

Ir is somewhat difficult to specify in afew words the exact 

character of these volumes as, although each one is com- 

plete in itself, collectively they form parts of a so-called 

‘* Handbook of Engineering Knowledge,” which is planned 

on a very comprehensive scale. According to the pro- 

spectus contained in the fourth volume, the entire series 
will be grouped into five volumes, devoted respectively 
to—(1) Preliminary works, earthworks, foundations, 
roads, and tunnels; (2) bridge building; (3) hydraulic 
works; (4) builders’ machinery; and (5) railway con- 
struction, exclusive of preliminary operations, sub- 
structure, and tunnels, which find their place in the first 
volume. Each volume is again divided into numerous 
sections, each one being entrusted to one or more 
specialists, so that authors and editors included make 
up a list of between sixty and seventy names, a length 
which precludes the possibility of our reproducing it here, 
so that it must be sufficient to state that among them 
are included many eminent German, Austrian, and Swiss 
engineers in private practice, as well as others in official and 
academic positions. The largest of the three sections 
before us—the first division of the fourth volume on 
builders’, or rather building machinery—is devoted to the 
mechanical appliances required in foundations and sub- 
structures, namely,tpumps and other contrivances for lift- 
ing water, dredgers, a pile drivers, and upon these 
subjects it is a perfect mine of useful information. Every 
method of lifting water through small heights, from the 
ancient Egyptian scoop to the later refinements of the 

Worthington system, and the different forms of injectors, 

ulsometers and other direct-acting machines, being fully 

noticed and illustrated, and the same may be said of the 
remaining sections. The fifth volume, on “ Railway 

Building,” seems to be planned on an even more extended 

scale than its predecessors, as the first and second parts 

together, nearly 600 pages, include only a general historical 
sketch by way of introduction, the discussion of the 
mutual relations of road and vehicle, and the calculation 
of the stability and resistance of the principal systems of 
rails and rail joints, wood and iron sleepers, &c., and the 
mechanical details of construction of the systems of 
permanent way, their laying and maintenance. These 
subjects have been treated by several different writers, 
and necessarily differences in style are observable, but 

collectively the standard attained is high, and s 8 

well for the care exercised by the editors of the different 

volumes and the enterprise of the publisher. d 
The greater part of the information in this volume is 

necessarily the outcome of German practice, and there- 
fore principally of local interest; but some parts of it, 
especially those giving the results of the working of 
diferent systems of iron permanent way, are likely to be 
useful in a much more extended field. We have also 
been particularly interested with the description, which is 
most excellently illustrated, of the instruments in use on 
different German lines for determining the wear of rails, 
one of them, that used on the Baden Government lines, 
not merely callipering but actually drawing the section of 
the rail simultaneously with the measurement. 








Tux first company to apply electricity practically to 
traction in pues soe A Capital’ eons Com —state that 
9} miles of their track in Buenos Ayres, bei e Flores exten- 
sion just constructed, and part of the old line lately converted 
from horse traction, were, with the power house and equipment, 
last week officially i on behalf of the municipality, and 


were opened for traffic on the trolley system of the 5th 
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PROPOSED ROAD THROUGH THE SsTY HEAD 
PASS. 


We confess to a feeling almost akin to pity, not altogether 
unalloyed with contempt, for those restless mortals, who, ever 
on the look-out for something new and somewhere fresh to 
spend their holiday or leisure days, rush blindly out of our 
own beautiful England, and scour the utmost limits of the 
earth, or at any rate as far as a Cook’s ticket will take them 
in a month or so. Bevause in nine cases out of ten these 
misguided people, making a toil of a pleasure, wear them- 
selves out it may be, with long railway journeys, or contract 
a low fever at some insanitary sea-port or other on the Conti- 
nent, while all the time they remain in heathen darkness and 
ignorance of the many and diverse places of interest and 
beauty in their own country. How many of these people, for 
instance, know their English lakes? And of those who have 
made the usual coaching tours among the better known of 






















gradient of 1 in 20, creeping up the dale, under Stirrup 
Crag and Bull Crags on the west, to point B. Here, 
sweeping round the bend of the Mosedale, and again 
crossing the Beck, the road rises under Gatherstone 
Head and over the beck of the same name, thence under 
Mosedale Crags, round the shoulder of Kirkfell at C, 
to D, at an altitude of about 1250ft. Crossing the Gable 
Beck, and still rising at 1 in 20, the road passes under Great 
Napes and Deep Gill to the summit of the Sty Head at E. 
This point is 1578°6ft. above Ordnance, and 1314 above the 
Wast Water Hotel. The existing pony track covers the 
watershedding line rather more to the west, but by keeping 
round the shoulder as indicated the surveyor saves the extra 
rise of about 38ft. The only bit of extra grade on this side 
the pass, as will be seen from the longitudinal section, is the 
short rise of 1 in 12 from the hotel. Bryt on the easterly side 
of the a steeper gradient rules. The total fall from the 
watershed line at E down to Seathwaite is abouf 1118-4ft. 








and a numberjof culverts will have to be constructed. But 
there are no heavy works, as the road will be only 18ft. wide, 
and will not have any side walks. Sse typical cross section of 
road, below. In fact, 18ft. seems to be the average width of 
coaching roads in this district, and is sufficient for the meet- 
ing and passing of the traffic; while it is wider, as a matter 
of fact, than the existing roads at either end of the pass. 

Mr. Bell’s estimate for the road, with rough parapet walls 
to protect the public at the more dangerous points of the 
route, and with dry breast walls to retain the ground on ihe 
face of the hills where required, is £10,000, which averages 
out at an inclusive figure of £1250 per mile of road. The 
work is not expected to take more than two years at the 
most to complete, but it is obvious that with a large body of 
navvies at work, a much shorter time would suffice, as all 
the material is at hand without any carting, except, of course, 
the cement necessary for the bridge and culvert work. 

The surveyor, after laying out his route by theodolite, went 
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our countless Jakes and tarns, how many have ever left the 
high roads and explored the beauties and grandeur of the 
mountain paths and fell sides ? 


The proposed new road over the Sty Head Pass, from | 
| round Aaron or Airn Crags to the junction of the river 


Borrowdale to Wasdale, will be, therefore, a boon to all those 
who dread bridle re, and prefer coaching roads when on 
holiday bent. And, further, the natives will benefit, for it 


STY HEAD ROAD—AVERAGE GRADIENTS 


To achieve this the road falls steadily at 1 in 18, leaving the 

Sty Head Tarn on the right, and crossing the gill close to 

its outlet from the tarn, reaches the 1250 contour at F. 
From this point to G the grade stiffens to 1 in 12, sweeping 


| Derwent at the head of Grains Gill. Here the gradient 


| changes again to lin 13-12, and the road pasi 


will not only open up some of the finest scenery in the 


English Lake District—ecenery at present practically un- 


known—but it will also reduce the driving distance between | 
Seathwaite in Borrowdale and Wasdale from about fifty-five | 


miles to about eight. That such a road has long been wished 
for and needed is well known, but it was only on the creation 
of the new County Councils that the residents began to see 


any prospect of their long-dreamt-of scheme being carried | 


out, 
The scheme now under consideration by the Cumberland 


| of Lin 8-5, is 


ses down the 
valley, having the river on the left and the foot of Hind Side 
and Hind Crag on the right, till the 600ft. contour is cut at 
H. The surveyor’s line ran hence to the existing road, as 
shown by the dotted line, but we understand that some objec- 
tion to this was lodged by the landowner. To avoid cutting 
the estate, therefore, the zigzag alternative, with a gradient 
shown connecting the new road with the exist- 
ing lane, at a point 486ft. above Ordnance. 

The accompanying section along the proposed line, also 
shows by a dotted course the sectional configuration of the 
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M4P OF THE 8TY HE4D DISTRICT 


County Council has been submitted by the county surveyor, 
Mr. George J. Bell, acting under instructions passed by the 
Highway and Bridges Committee on December 28th, 1895. 
Mr. Bell, finding that the committee had practically given 
him a free hand in the choice of his line, as, indeed, was 


only reasonable, and being informed that ‘there were no | 
restrictions or reservations as to the choice of site,” proceeded | 
to survey the pass, and reported some six months later upon | 


the line which his great knowledge of the district and its 
possibilities led him to corsider the best and most econo- 
mical route, such as should at the same time give the easiest 
gradients and command the finest views. Special care has 
also been taken to select sound ground —, and to 
keep the work well above the moving “scree ks,” which 
otherwise might give trouble. 

The accompanying plan and section will make his scheme 
perfectly intelligible ; and, following the line there laid down, 
we find that, starting from the Wast Water Hotel with an 
altitude of 264ft. above Ordnance Datum, at the head of 
Wastdale, the existing track is first followed across the Mose- 
dale Bec! 
struck at A, 


| existing pony track. This is plotted to the same scales, and 
| to the same datum line, and it is clear that though shorter in 
distance, the gradients are quite impossible for coach traffic. 
The comparative distances by the two lines are as follows :— 





| 7id old Vid the 
pony track. new road. 
Miles. Miles, 
Horizontal distance from Hotel in Wasdale to 
summi PRE a ee me 4°88 
Horizontal dista from it t» Sea- 
thwaite Farm .. sah ve. een. ael ee . 800 
Total distance horizontally from Wasdale 
Hotel toSeathwaite Farm .. .. .. .. 4°38 - 7°88 


The surveyor reports that the line selected involves no 
engineering difficulties. The road as laid out is a “ side- 
bank” cutting on the face of the hills, and can be made with 
pick, shovel, and crowbar, except in a few isolated places, 
and at the summit, where explosives will be used. There 
will be seven rustic bridges and several large culverts re- 
quired between the hotel and the summit, for crossing the 





k and up the valley till the 400ft. contour line is | numerous streams and becks; and on the north-casterly 
From this point the new road rises at a | descent to Seathwaite from the summit, three similar bridges 


to the trouble of marking the line by whitewash on the rocks. 
In this way the committee were able to see and test the line 
for themselves, some of their number actually tramping the 
whole length, while the other members contented themselves 
by tracing out the whitewashed line through powerful 
binoculars, 

We understand that the Cumberland County Council is 
disposed to pay one-half of the estimated cost, viz., £5000, 
provided the other £5000 be first raised by the local authori- 
ties, the landowners, and those personally interested in the 
scheme; but in such an important matter as the construc- 
tion of a main road connecting two portions of their district, 
is if not rather the privilege of the Council to take the lead, 
and by definitely voting the sum of £5000 to the work, give 
that impetus and start which is so generally necessary to a 
satisfactory subscription list? The questions of way leave 
are all practically settled, we believe, and it only remains for 
the necessary funds to be raised and the scheme to be put 
into active work. The road would open up the best part cf 
the Lake District to thousands who now never realise that 





Typical Cross Section 
of the New Road 








Datum Line 





such views are to be found in the country, and there is little 
doubt that the district generally would benefit in every way 
from its construction. 








HARBOURS AND WATERWAYS. 


Douglas, Isle of Man.—Considerable inconvenience has for 
a long time been felt, owing to the disturbed condition of the 
water in the Inner Harbour during rough weather. A com- 
mittee appointed by the Tynwald Court to investigate and 
report on the matter, after hearing the evidence of Mr. 





Walker, the Government engineer, and of the captains of 
| steamers and others, have recently reported that there does 
| not appear to be any way of shutting ovt the waves by works 
| constructed in the outer harbour, without making the inner 
| harbour difficult of entrance, and also injuring it in other 
important ways; and that the only possible plan suggested 
| is to attempt to break up the waves before they enter the 
harbour by erecting bulwarks, it being considered that the 
smooth surface of the wall from the Fort Anne Jetty to the 
rocks at the ferry is the cause of leading the waves along it 
into the interior of the harbour; and that if projections were 
interposed they might be the means of breaking up and dis- 
persing the waves. So far back as 1884, under the advice of 
a committee, the Victoria Pier had been lengthened 450ft., 
with the hope of giving the required protection, but without 
affording the benefit expected. 

Another matter which has caused some anxiety is the 
movement which is taking place in the walls of the Battery 
Pier, which was built twenty-four years ago. This wali is 
45ft. high, and was built with a batter of 1 in 12. The 
inclination has now become 1 in 17. The pier was built on 
a rubble mound, but for causes which could not be obviated 
without great expense, the base of the wall was not placed 
in the centre cf the mound, but the outer part was built on 
the slope of it, so that one side of the wall, which is 15ft. in 
thickness, rests on the outer slope, and the other on the solid 
part; and it is supposed that the concussion of the waves 
in stormy weather, on a wall having an unequal bearing, has 
caused the movement of the wall. The pier was built with 
an inner and outer wa!l, with pockets between filled with 
rubble, the inner and outer walls being tied together at 
intervals of about 50ft. by cross walls. On examination of 
the pockets it was found that these cross walls are cracked and 
severed. The cost of repairing and strengthening the pier, so 
as to prevent further movement, is estimated at £10,645. 

Workington.—A& scheme has been formulated for the pur- 
chase of the docks here from Lord Lonsdale, the present 
owner, for the sum of £100,000, and a Bill will be promoted 
in the ensuing session for the purpose of incorporating a 
company to take over the docks, and to construct a new deep 
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ARRANGEMENT OF SHAFTING 
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water basin on the south side of the harbour. The Corpora- 
tion are to underwrite the new company to the extent of 
£100,000 or £150,000, and to pledge the rates for the payment 
of interest on this amount. e steel works have undertaken 
to find £100,000. The estimated cost of the works was 
originally £300,000, but was more recently put at £400,000, 
which, with the purchase money of the existing docks and 
railway line, make the capital required £500,000. 

Seaham Harbour.—It has been determined by Lord London- 
derry, to whom this harbour and the coal mines which use 
it as their place of export belong, to hand over the concern 
to @ company, as it is found that to continue the present 


export in an efficient condition a large amount of capital | 
At present there is a fleet of steamers | 


must be expended. 
belonging to Lord Londonderry which convey the coal to 


London, where, above Westminster Bridge, are wharves and | 


means of distribution to the consumers, Itis proposed, when 
the new company is incorporated, for which parliamentary 
powers will be sought, to improve considerably the shipping 
facilities of the port, to deepen the entrance, to construct two 
new piers or breakwaters, and a new dock, partly on the site 
of the present south dock at Seaham. 

Belgium.—The Belgian Government have finally decided 
to proceed with the works for the rectification of the Scheldt, 


with a view to the improvement of the port at Antwerp. The | 
scheme selected for adoption is that known as the Van den 
Broek project, by which a sharp bend in the river is to be cut | 


off by diverting the channel to the right at a point near 
Kruvschaus by a new cut, and joining the present bed close 
to the Kattendyke Docks. By this means a large island will 
be formed surrounded by the old and new channel of the 
river. The present bed from Kruvschaus to the Rhine Quay 
will be converted into a large dock. It is expected that the 
new cut and other works will occupy two years. 

The works of the new port at Heyst are making consider- 
able progress. It is intended to make this port suitable for 
the largest ocean steamers, and with such a depth of water 
that they can embark or disembark cargo, mails, and pas- 
sengers in the least possible time ; and also to provide a deep 
water port for Belgium entirely within her own kpoceer 
the approach to Antwerp by the Scheldt belonging on one side 
to the Dutch. The works now in hand were commenced in 
the summer of 1895, and it is expected that it will take seven 
years for their completion. The new harbour is to be pro- 
tected by a curved mole 14 miles long, having the top of 
sufficient width to allow of several railway lines abreast, and 
is to be provided with all the necessary cranes and other 
machinery for rapidly dealing with cargoes. The depth 
along the face of the quay is to be 26ft. 3in. at low tide, and 
41ft. at high water, or about the same as that now provided 
at the rap trae. 4 quays. The work of construction has been 
steadily, though not rapidly, proceeded with during the last 
year and a-half,and about 200 yards of the mole have been 
— The works are estimated to cost 14 million of 
pounds, 


AT MESSRS. HUMPAGE, JAQUES, AND PEDERSEN’S WORKS, BRISTOL 











| Itis also proposed to construct a ship canal from the new | 
| port to Brussels, and the site for the proposed new docks has | 
| n settled with the authorities to be near the present ter- | 


minus of the Willebroek and Charleroi canals. This work 


| will be undertaken by a syndicate if it can raise the neces- | 


sary capital. Tenders are also invited by the Government 

| for the works necessary in carrying out considerable exten- 
sions and improvements at Ostend, the estimated cost of 
which is £497,792, 

Baltic and Black Sea Canal.—A notice in the Times states 
that this canal, a description and plan of which were given 
in THe EncrIneeEr of April 9th last, is to be commenced next 
spring, the surveys for it being in an advanced state. The 
route as now fixed will be nearly 1000 miles in length, of 
| which 125 miles will have to be excavated, the remainder 
consisting of improved or canalised rivers, channels, and 
| lakes. The bottom width has been fixed at 117ft.,and the 

depth 28}ft. The enlargement of the two terminal ports 
| at Riga and Chersun is being rapidly proceeded with. At a 
speed of six knots, for which the canal is to be adapted, and 
navigation at night by means of the electric light, it is esti- 
mated that it will take six whole days to make the complete 
voyage. The cost is put at 
£20,000,000, and the time 
for completion four years. 

New York and the Great re 
Lakes.—About two years Ltt 
ago the American War | 
Minister was instructed to 
report as to the feasibility 
of the construction of a 
ship canal from the Great 
Lakes to the river Hudson, 
the same to be wholly with- 
in the United States terri- 
tory. Major Symons, to 
whom the survey was en- 
trusted, has recently made 
his report, in which he 
describes three practicable 
routes. One by Lake Erie, 
thence by locks to the 
Lower Niagara and Lake 
Ontario, to Oswego, and 
thence by the Oneida Lake 
and the Mohawk River to 
the Hudson at Troy. The 
second from the Erie Canal and the Niagara River to 
the Hudson, The third route coincides with the first 
as far as Lake Ontario, and thence it goes through the 
lake to the St. Lawrence to Ogdensburg, thence across 
the State of New York to Lake Champlain, and by the 
Champlain Canal to the Hudson. The first route is recom- 
mended, the cost being estimated at about £40,000,000, and 
| the annual cost of maintenance about half million, Major 











Symons reports that, as the result of his studies, he is of 
opinion that a ship canal would not accomplish the object 
aimed at, namely, that of greatly lessening the cost of trans- 
portation, and that therefore it is not a necessity; that, 
owing to the circumstances of ocean-going end lake steamers 
| being so different, it would not be used to any great extent 
| by the former. He further reports that if the Erie Canal 
were enlarged to a size sufficient for a 1500-ton barge, and so 
altered as to give a continuously descending canal from Lake 
Erie to the Hudson, and the Mohawk River canalised, all the 
commercial advantages would be obtained that would be 
afforded by a ship canal, at about one-fourth the cost, 








A NEW SYSTEM OF HANGING SHAFTS. 


WE give above an illustration of one of the shops of Messrs. 
Humpage, Jacques, and Pedersen, makers of machine tools, 
sweet-making machinery, micrometer gauges, wheel-cutters, 
&c., at Luckwell Works, Bristol. It is to thesystem of carry- 
ing the shafting that we wish to call attention. In each bay 
there are six lines of shafting ; two 2in. diameter near the cen- 





| tre, running at 100 revolutions for heavy tools ; two 1}in. dia- 
| meterat the sides, running at 125 revolutions for medium tools ; 
| and twoljin diameter for the balconies, for driving light tools, 
| running at 150revolutions per minute. Each of the four larger 
shafts is driven by a separate main belt from the engine. 
Each shaft is suspended from the roof principals in the 
following manner:—The vertical roof ties are extended 
beyond the main horizontal tie rod a few inches, and sorewed 
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right hand. A right and left-hand union nut fitted with | 
lock nuts couples the vertical rods carrying the bearings to 
the vertical roof ties, and provides for the vertical adjust- 
ment of the bearings. 

Each bearing is of a cast iron, four diameters in length, 
made in halves, and dowelled—see Fig. 1—and held together 
by four bolts and nuts. Lubrication is provided by a 
Stauffer lubricator fitted to the bottom of the bearing, and 
two small drip cups are attached to catch the spent grease. 
On the top of each bearing is a boss, with a screwed hole to 
take the vertical rod. A similar boss is provided on each side 
of the bearing to take the horizontal tie bars, one boss be 
screwed right hand and the other left hand. The outer end | 
of each line of these horizontal tie bars is passed through a | 
hole in the columns carrying the balconies, and is secured | 
by lock nuts. One end of each shaft is carried in a wall | 
bearing, and end movement is prevented by collars. In | 
fixing shafting on this principle, one line of shaft is first | 
fixed and adjusted for true alignment in each plane. All | 
the other shafts can then be easily set to this one by a dead 
distance gauge, by means of the right and left-hand adjust- 
ments already described. 

The cone pulleys for driving each machine are provided | 
with adjustable gun-metal bearings in each end, and are free | 
to rotate on the main shafts. A clutch attached to the | 
shaft provides for starting and stopping, and the rod for | 
opera the'same is carried by a footstep bearing on the | 
floor, and acts as a stay to take the pull of the belt, thus | 
preventing bending of the shaft and consequent additional 
strain on the bearing. If it is desired to take down any 
pues of a length of shafting, it can be uncoupled and the 

ttom halves of the bearing removed without in any way 
altering the alignment. 

In actual running, this system of shafting has been found 
to give the greatest satisfaction, the whole running extremely 
easily ; any one length can be turned by hand on its own 
diameter when the belts are off. As countershafts, second 
drive belts, and the necessary beams or girders for fixing the 
same to are dispensed with, the maximum amount of light | 









-. 39 Centres 
| 
rig \Guage 


is available for machine tools, the light vertical and hori- 
zontal rods offering practically no obstruction. This is of 
particular service where, as in this case, accurate work is of 
the first importance. Where electric light, as by inverted 
arcs, is used, very few shadows are thrown, and for incandes- 
cent lighting the horizontal rods ast as good carriers for the 
main lead cables. 








PNEUMATIC WINCH. 


In his report for 1896 on “Mines and Quarries,” Mr. 
C. Le Neve Foster, her Majesty’s Inspector of Mines for North 
Wales, wrote: — ‘‘No one can have seen my annual 
report about slate mining at Festiniog without having been 
struck by the numerous accidents with the so-called ‘crane.’ 
This is a four-legged derrick with a hand winch, used for load- 
ing blocks of slate on to trolleys—sleds—in addition to several 
steam cranes. Mr. Roberts has now put up an air-driven 
winch, which can be connected at pleasure to the chain of any 
one of six neighbouring cranes. The consequence is that 
blocks can be dragged out of the ‘ fall’ and loaded with little 
risk to the men, who no longer need fear a broken nose or a 
cracked skull from the handle of the winch. As usual, the 
intensely conservative workmen were averse to the change, 
until continued practice with the new appliance at last con- 
vinced them of its advantages.” 

The air-driven winch to which referance is made in the 
above passage is illustrated by the accompanying drawings. 
It was designed by Mr. Simpson, and a number have been 
constructed by Messrs. J. H. Wilson and Co., of Liverpool, 
and are, we believe, working very satisfactorily. The winch 
is on four travelling wheels, suitable to the gauge of the roads, 
and can be readily moved from one part of the works to 
another. It is placed at a safe distance from the face of the 
work, and is therefore out of danger of being damaged by 
blasting or any fall of rock. The winch is worked by the 
ordinary pressure of compressed air used for working the rock 
drills. It has a revolving motion which enables it to be 





readily set in a line to work at any point of a circle without 
moving the winch from its position. A wire rope is led from 
the winding drum on the winch to a chain which passes over 
a grooved sheave fixed to the top of the four-legged derrick, 
and by this means the large blocks of rock of four or five tons 
weight can be dragged out of the fall and loaded into 
wagons. 








RAILS FOR THE EASTERN CHINESE 
(MANCHURIAN) RAILROAD. 


WE illustrate herewith the style of rail and fastenings which 
have been adopted for the railroad now being made across Manchuria 
by a private company, under the auspices of the Russian Govern. 
ment, Somewhat over 16,000—English—tons of these rails have 
been ordered from the Drozhkovski Steel Works, South Rassia. 

The Railroad (azette publishes the lengthy specification in con- 
siderable detail. We content ourselves with the following extracts: 
—The steel used must not contain more than 0°1 per cent. of 
either Pee or sulphur and not less than 0°4 per cent, cf 
carbon. The rails must be perfectly straight, free from warp, and 
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of uniform section throughout the entire length; the inclined 
surfaces against which the fish-plates bear must be perfectly true 
and exact to uirement. ‘The following toleration allowances 
are accorded:—Two millimetres—0°079in.—in width of flirge. 
F.ve-tenths millimetre—0*02in.—in the remaining dimensions, 

Static test —A piece of rail 5ft. long placed on bearings, epaced 
42'n. apart, must bear the load A for five minutes tkree suc- 
cessive times without showing a permanent set exceeding 0°75 mm. 
(0°03in). This load A is determined by a wonderful table, in 
which the weight of rail is given in Rassian pounds per English foot, 
the moment of inertia, modulus of resistance and depth of rail in 
centimeters and the load itself in pounds. ( nverted into English 
measure, the table in question runs thus: 


Weight of Moment Modulus Static Height 
rail, of of resis- load of 
Ib per Depth, inertia, tance, A, drop H, 
yard. in. in. in. lb. ft. 
os . @2 .«. BS «.. CBR uo DBO .. OF 
ma? .« @€S@ . Bn . eS .. ae. FO 
8°7 4.35 .. 15°06 .. 666 .. 31,600 7°75 
61°0 4°70 .. 17°00 .. 7°20 .. 84300 8°00 
65°0 eos He 1s De cn. ee 8°00 
65°0 4°88 .. 19°10 .. 7°62 .. 36,200 8°00 
65°9 60> .«. SS... 82. Bae . £5 
66°4 5°00 21°80 8°56 40,709 .. 8°75 


The static loads for rails of altogether different section will be 
determined in each case by the minister. 

Drop test.—A piece of rail 5ft, long, set on one spaced 42in, 
apart, must bear two blows from a tup weighing 1085lb., falling 
from the height H, given in the preceding table, without showing 
signs of fracture. The anvil of the drop-testing apparatus must 
weigh not less than than 27 5001b., and must be placed on a stone 
foundation at least 4°67ft. deep. The apparatus for testing b 
dead load must be approved by the minister. Two lengths of rail 
will be subjected to the drop test as above, at a temperature of 
15 deg. Cont. (5 deg. Fah ), If the weather is warmer at the time 
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of testing, the rail must be artificially cooled to this temperature 
by placing it in a wooden box and surrounding it with a mixture 
of two parts of ice to one of salt, the temperature of the rail being 
determined by thermometers whose bulbs are immersed in mercury 
contained in holes drilled in the rail head. 

Tensile test.—A test piece about 20 mm. (0°79in.) in diameter 
and 200 mm. (7 ‘9in.) long between marks, cut from the fourth 
5ft. length, must show a minimum tensile strength of 65 kilos. 
per squaré millimeter (41 — with a minimum elongation of 6 
per cent.; the sum of the tensile strength and twice the elongation 
must be at least equal to 82, Two 3ft. lengths of rail, solidly 
assembled by their fish-plates, and placed on heme 3 ‘ft. 
apart, must bear two blows on the joint from # tup of 1085 Ib. falling 
from half the height H, previously defined—unless otherwise 
prescribed—without fracture either of fish-plates or bolts. Wecan 
only s3y that in Russia they are not very particular as to quality. 








A novgt system of electric lighting is being employed 
in the new library of the Columbia University, New York. In the 
centre of the hall there is suspended from the dome a large 
wooden globe about 7ft. in diameter, painted a light grey tint. 
On to it from the four corners of the building are projected one 
of light from four powerful arc lamps concealed in the woodwork. 





A beautifully soft light is diffused into all‘parts of the hall from 
this artificial moon, 
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THE TRADE OF JAPAN. 


A morg excellent report than that recently transmitted 
by Mr. Byron Brenan to Lord Salisbury on the state of 
trade in Japan can rarely be read. Regarded not only in 
its essential application to one country, it is so full of 
pregnant observations on the conduct of foreign trade in 

eneral, that a careful apery and digestion of it will be 
found well worth the while of our British merchants. In 
the brief space that may be devoted to a newspaper 
article, we can do little more than give some rough idea of 
the contents and the lessons to be learnt, and so attempt to 
arouse an interest which shall induce our readers to turn 
to the original. It is moreover less necessary that we 
should deal at great length with this subject as—and we ob- 
serve it with satisfaction—the letters on ‘‘ Modern Japan,” 
contributed by our special commissioner to Tax Enat- 
NEER, agree almost verbatim with Mr. Brenan’s observa- 
tions. These letters have dealt more in detail with subjects 
of particular interest to engineers than it was possible to do 
in a report, like that before us, intended for the general 
reader, but in other respects—as, for instance, with regard 
to the present position and probable future of industrial 
Japan, its commercial prospects, and the general charac- 
teristics of its people and trade, there is little difference to 
be found. On one point alone our commissioner and Mr. 
Brenan do not appear to be of entirely the same mind. 
The former has taken several opportunities of asserting 
that the integrity of the Japanese merchant had been 
assailed unfairly, that he was not as bad as he was 
painted. The writer of the report takes up the other 
position, and insists with reiteration and example on the 
untrustworthiness of the Japanese merchant. ‘ It seems 
a hopeless task,” he writes, ‘‘to keep the ordinary 
Japanese to the terms of a contract, and no firm in 
Europe or America would at present rely on a Japanese 
merchant faithfully executing a contract for articles of 
Japanese manufacture, or would authorise the Japanese 
merchant to draw a bill on shipment of the goods.” 
These are very strong expressions of opinion, and seem 
to us less well advised than the more charitable and 
moderate views taken by our commissioner. As we have 
said, in other respects the opinions expressed in these 
columns are entirely borne out. 

We frequently hear it said that the English merchant 
in the East is allowing himself to be ousted from the 
markets by his supineness and pigheadedness, and Mr. 
Brenan adds a number of examples to the list of offences. 
But on turning toa table showing the foreign trade of Japan 
between 1887 and 1896 we find that the rate of increase of 
British trade was as regular as that of any other country, 
and that asa whole itis far greater. Thus Great Britain in 
1887 sent 18,970,000 yen’s worth of exports to Japan, 
and imported 3,470,000 yen, whilst the United States, 
Germany, and France sent respectively 3.309,000, 
4,011,000, and 21,313,000 yen; and received 22,243,000, 
922,000, and 9,328,000. Taking India also 5,292,000 and 
150,000 yen represent her exports to and imports from 
Japan. At the end of 1896 the total imports had risen 
from 51,671,000 in 1887 to 171,674,000 yen, and of this 
Great Britain supplied 59,251,000, and India 22,517,000, 
the United States, Germany, and France contributing 
16,373,000, 17,183,000, and 7,682,000 respectively. Of 
the exports from Japan, which amounted to 130,431,000 
yen in 1896, Great Britain took 9,012,000 and India 
4,537,000 yen, whilst the other Powers respectively as 
before took 81,582,000, 5,972,000, and 19,027,000 yen. 
It is true that whereas Germany more than quadrupled 
her exports to Japan in the period under consideration, 
Great Britain only slightly more than tripled hers ; but it 
must be remembered that rate of increase lessens as the 
sums involved get larger, and when we observe that at 
the present time the German trade is still well behind 
ours of 1887, it will be seen that there is at any rate no 
immediate cause for anxiety. Moreover, the Indian trade, 
which naturally reacts very considerably on this country, 
presents a more remarkable development than that of any 
other nation. It commenced at 5,000,000 odd and 
reached 22,000,000 odd last year, so that the development 
is much greater than that of Germany. The United 
States also did remarkably well, and raised their imports 
to Japan in a most wonderful way last year after having 
experienced a severe fall in the previous year. 

Turning now to the details which interest us par- 
ticularly. In 1890 arms, clocks, watches, and machinery 
to the value of 7,360,000 yen were imported; metals and 
manufactures of iron and steel, 5,490,000 yen; and of 
other metals, 1,239,000 yen. In 1896 these figures re- 
spectively stood at 15,058,000, 14,530,000, and 3,891,000 
yen. In the same period the import of machinery from 
Great Britain increased from 2,361,000 to 4,586,000 ; of 
locomotives, from 475,000 to 1,054,000; pumps, 31,000 
to 151,000; steam boilers and engines, 254,000 to 717,000; 
and steamships, 616,000 to 1,315,000. Rails from 894,000 
to 2,029,000. Germany took no part in this class of 
work, but the United States sent locomotives of the value 
of 48,000 yen in 1890, which increased to 416,000 in 1896; 
machinery, 364,000 to 688,000 yen. These figures sgain 
are reassuring, as they show not only that England has 
had for many years the preponderance of the trade, but 
that she manages to maintain it in spite of severe com- 
petition. 

In Japan, as elsewhere, Germany is pointed to as our 
principal rival, and comparisons, odious to England, are 

continually drawn between the ways of the German and 
English merchant. The Germans, we are told, push 
business better and are more accommodating. Of this 
from a certain point of view there can be little question, 
and out of respect to our consular directors we must 
accept the statement that English merchants are not wise 
in their conservativeness and obstinate adherence to 
their own well-proved designs and methods. But if we 
can afford to adhere rigidly to what experience has taught 
us to be best, and if we get as much trade as we are able 
to undertake, it may be well asked, why should we wander 
into other fields? A significant reply to this question is 
given by Mr. Brenan in an example decived from his own 








experience. We need not repeat it. The following 
quotation contains the kernel:—‘It is very probable 
that the English merchant would not have cared for the 
business; he would have said, truly enough, that it was 
not in his line. But somehow ove always seems to 
be a German in whose line it is. Far be it from 
me to criticise our merchants who are now in 
China or Japan; they are excellent judges of 
what pays them and what does not. It is upon 
those who might profitably be there, and yet are not, 
that I venture to make any reflection.” All which, applied 
to the particular case of engineers, means that although 
it may not pay for our well-known and established firms 
to undertake the manufacture of some distasteful or 
indifferent machine just because the Japanese happen to 
wish for it, it might well be worth the while of some 
lesser firm or individual to undertake the work. The 
refusal of an order, moreover, is apt to have a future and 
cumulative effect. A small order refused to-day as not 
worth while may lead to the withholding of larger con- 
tracts, and the diversion of them into the channel which 
had been opened by the acceptance of the first order. 
Germans and Americans, and particularly the former, 
are continually on the watch for such opportunities, and 
one or two specific cases are given by Mr. Brenan. 

In another direction, also, British manufacturers are 
not sufficiently accommodating. ‘“ From what I could 
gather,” Mr. Brenan writes, “it would appear that our 
English manufacturers look for in others the same business 
qualities they possess themselves, and expect that a cus- 
tomer should have a full knowledge of what he really 
wants,” and he goes on to show that whereas the German 
merchant goes to agreat deal of trouble to make sugges- 
tions and recommendations to inquirers who are not well 
informed on technical subjects, our merchants refuse to 
have anything to do with an inquiry unless it is definite 
and specific. There are, moreover, cases in which, for 
some reasons of their own, the Japanese wish for a par- 
ticular design of machine. As a rule, if experience has 
taught the British engineer that the design is defective or 
inefficient, he refuses to accept the order, which then 
passes to his continental rival, who makes the most of his 
opportunity, and obtains an opening which he probably 
turns to good advantage. Of course, the factor of ex- 
pediency comes into all these questions, and if, as we have 
said above, the English merchant finds it not worth his 
while to undertake contracts which are for any reason dis- 
tasteful to him, he is in the right for the time being. 
The great danger to be anticipated is that this want of 
accommodation may lead ultimately to loss of trade. 

The technical education of the Japanese has up to the 
present been of such a theoretical nature that frequent 
mistakes are made by them in practical work. It must 
be remembered that Japan has risen very suddenly into 
the importance which it holds as an industrial nation. 
Consequently the long years of experience and practical 
training which have familiarised our engineers with their 
work, and have provided them with an almost intuitive 
knowledge of requirements, are wanting to the Japanese 
engineers. There is, therefore, the greatest necessity 
that makers of machinery should be represented by 
experts. 

‘*Government business,” Mr, Brenan says, “‘is in the handsof some 
of the great Japanese firms in Tokyo, and it is by working in 
association with them that British manufacturers have a chance of 
doing business. The principal joint stock companies do not as a 
rule invite tenders publicly ; they make inquiries from persons 
known to be engegad in the trade or to represent well-known 
manufacturers in Europe. It is in catering for this business that 
English manufacturers require to be specially represented by 
experts in the principal classes of machinery, men who should be 
ready to supply merchants with information on technical points 


regarding all kinds of machinery that may be in demand from 
time to time,” 


It is also of great importance that firms should be 
represented by residents in Japan, and not merely by 
travellers paying flying visits of short duration. This is 
a point on which our own Commissioner has also insisted, 
pointing out that there are too many points with which 
it is necessary to be perfectly familiar before trade with 
Japan can be carried on successfully for it to be possible 
for them to be learnt in a few months, and even if they 
could be, the value of a resident manager in contact with 
the merchants, and aw cowrant with the affairs of the 
day and the methods of doing business, is of the utmost 
importance. 


In conclusion, we should like to quote a few collected 
passages from Mr. Brenan’s report, which will be of 
particular interest to our readers :— 


“The changé taking plac> in Japan’s industries may be traced 
in the importation of machinery, which indicates that Japan is 
making steady progress in manufactures. Up to 1888 Japan had 
bought very little machinery, From that year down to the end of 
1896 she had purchased from abread machinery to the amount of 
25,000,000 dols., and in addition to what was imported the 
Japanese have been making a large quantity for themselves from 
foreign models, Numerous foundries are in active work in many 
parts of the country, and the Japanese are becoming independent 
of foreign countries for the simpier forms of machinery. It has 
to be remembered that unlike many other articles, of which the 
annual importation represents the annual wear and tear or con- 
sumption, machinery as a producer of manufactures is cumulative, 
and the importation of several consecutive years may be regarded 
as representing at any given t Japan’s capacity as a manu- 
facturing country. 

“The enterprise of the people, aided by their self-confidence, 
causes them to believe that they can succeed where other countries 
have succeeded ; and in their first attempt at imitating our manu- 
factures they come near enough to perfection to attract attention ; 
but in many cases they seem satisfied with having proved to 
themselves that they can do what Europeans have done, and 
having achieved so much they revert to the business-like habit of 
only doing what pays. From bicycles to locomotives they have 
succeeded in making fair imitations of Western articles ; but there 
the matter ends, It is pl to them to know that they are 
not less expert than Europeans ; but business is business ; and 
pleasing illusion has to give way before the logic of profit and 
oss, 





‘If there is no reason to take alarm at Japan’s achievements asa 
manufacturing country, or to fear that the superiority of her wares 
is going to drive ours out of the market, we may yet be injured 
by inferior articles being passed off as ‘best English make,’ for 
in their fond for imitating foreign articles some ingenious 








Japanese go so far as to imitate labels and trademarks and 
manufacturers’ names. The Japanese purchaser evidently has 
not much faith in the worth of his own country’s imitations of 
foreiga articles, for these have to be palmed off on him as imported 
from abroad.” 

In this short review of a valuable report we have been 
able to do little more than draw attention to its salient 
characteristics, but if what we have said shall cause our 
engineers—bearing in mind the corroboration which our 
own articles lend—to go into the report with care and 
attention, good service will have been done. 








THE STRIKE AND LOCK-OUT. 


Ovr Sheffield correspondent writes:—Since the large 
works stopped for the Christmas holidays the leisure has 
been utilised as usual for repairs to plant and machinery. 
There has been practically no other work done this week. 
At the leading firms the report is that the hands taken on 
during the trouble with the engineers are becoming 
increasingly efficient, and so much confidence is entertained 
in their being satisfied with their situations that no com- 
punction was felt about granting them leave of absence for 
the Christmas holidays. These workmen, who have mainly 
to go a considerable distance to their families and friends, 
are coming steadily back to their employment. 

With regard to the labourers, for whom there have been 
special funds raised in the East End, it is a fact that the 
principal establishments are taking on applicants for work. 
At one of the most important of these East End establish- 
ments there are now only forty vacancies. Even these could 
be filled up at once were it not for the unwritten law by 
which they are bound to the Federation that no member of 
the union can be taken on. The principle at the root of the 
refusal thus extending to these labourers is, that those 
employed would simply increase the means of resistance to 
the masters’ proposals, as the wages they drew would be 
available for making levies to support those on strike. 

Very little disquietude is entertained now as to the new 
ear, although it was anticipated that all the trouble would 
@ over on or before Christmas. It is generally believed here 

that a further continuance of the struggle on the part of the 
men is merely a matter of days, and that of very few days. 
The men who have remained out under the orders of the 
Union, in the expectation that the moment the difficulty was 
settled they would be able to walk back to their old positions, 
will have a rude awakening if they are still under that im- 
pression. There is no intention to part with any of the hands 
who have been brought from a distance when the old em- 
ployés left their positions. One plank in the engineers’ plat- 
form was “ every man back to his place.”” That will be found 
to be a dropped plank when the time comes for considering 
what is to be done with the out-of-works. 

During Christmas week the second ballot of the Sheffield 
engineers on the proposals laid down by the employers has 
been completed. The figures include non-society and society 
men in all the allied trades. The result is as follows :—For 
employers’ proposals, 6; against, 1654. On the hours 
question, i c., the employers’ proposals, plus the men’s dele- 
gates’ proposals of a fifty-one hour week, voting is not quite 
so definite. The figures come out thus :—For delegates’ offer 
of fifty-one hours, 427; against, 1104. It would thus seem 
as if the men mean one of two things—either that they do not 
want short hours or that they want nothing less than their 
original forty-eight hours demand. So far as Sheffield is 
concerned there is no doubt that if the men felt free to 
express their views they would not favour a shortened day’s 
work, 











CATALOGUES. 


THE Mirrlees, Watson, and Yaryan Company, Ltd., Glasgow. 
Water-tube safety steam boiler. 

‘Thomas Corbett, Shrewsbury. Revised and abridged illustrated 
price list of improved agricultural implements and machinery, and 
illustrated guide to Shrewsbury. 











DIARIES AND CALENDARS. 


A HANDY little pocket diary has been kindly sent to us by 
Messrs, Charles Dorman and Co,, Middlesbrough. It is neatly 
bound in red leather, and contains, beside the matter essential to 
a diary, certain useful tables and lists of different kinds of wire 
manufactured at the Bedson Wire Mills. 

Among other calendars, we have received from the Sun Insur: 
ance Office, one of the oldest-established companies, an almanac 
printed in red, yellow, and blue, a blotting book, and pocket calendar. 

Waterlow Bros, and Layton’s Architects’ Surveyors’. and 
Auctioneers’ Diary and Almanack for 1898 is a strongly-bound 
office diary. It contains, besides the usual calendar and adjancts, 
a list of the members of Royal Institute of British Architects, the 
Surveyors’ Institution, Institution of Civil Engineers, Auctioneers’ 
Institute, Institution of Naval Architects, and the Liverpool 
Architectural Society. Besides all this there are copies of certain 
Acts and law notes useful to architects and surveyors, 

W. H. Wilcox and Co., Limited.—Calendar setting forth work 
turned out by the firm. 

Henry Simon, Limited, Manchester.—A tear-off calendar, with 
apt quotations for every day in the year. 

The Electrical Power Storage Co., Ltd.—A most useful “ diary 
pad” for 1898, 








ACCIDENT ON THE LONDON, CHATHAM, AND Dover RaILway.— 
The traffic on the London, Chatham, and Dover Railway was dis- 
organisec on Wednesday morning, owing to part of a Midland 
goods train having got off the line near Camberwell New-rcad 
Station during the night. The Midland train was proceeding to 
London, and two of the trucks evidently left the rails after passing 
Loughborough Janction Station, for the ballast was iy up 
for a distance of nearlyamile. Arriving at Camberwell, the trucks 
appear to have come into collision with a portion of the station, 
for two or three of them were turned over on their sides, one of 
them lying in a dangerous position over a lighted airway at 
Camberwell Station. The breakdown gang were quickly summoned, 
aud the down main line was soon cleared, but the up line remained 
blocked for several hours, and all the main line, Crystal P. ' 
Catford, and Greenwich trains had to be shunted upon the Victoria 
section of the system, and the delay to passengers using the line 
was very great. Although the difficulties with which railway 
companies are sometimes beset in the conduct of their business are 
undoubtedly great, we think that a very considerable amount of 
inconvenience to the travelling public would b3 obviated if thé 
sta‘ion officials were allowed to give warning of blockages such as 
these, and thereby enable would-be travellers to find some other 
means of reaching their destinations, 
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A CURIOUS TUNNEL LOCOMOTIVE. 


THE particular class of engine which we describe and 
illustrate in the present article, which our French neighbours 
would probably term wne locomotive démontable, was specially 
designed and constructed for the well-known firm of con- 
tractors, Messrs. S. Pearson and Son. Itis to their courtesy 
we are indebted for the accompanying photographs, and the 
information which will serve to render them intelligible and 
interesting to our readers. The principal object of con- 
structing these locomotives in a manner so peculiar was to 
adapt them for working in tunnel headings, having the 
limited dimensions of 8ft. Gin. in width and of 7ft. 6in. in 
height above the level of the rails. The engine have also to 
work in the opsn. The engines are of the standard gauge, 
4ft. Sin. 

When the engine is working in the open the funnel, cab 
fixings, conductor, brake, reversing lever, and in fact the 
whole of the gearing and appliances necessary for running 


2Ft. 53in. long, 3ft. jin. wide at bottom, and 3ft, 7fin. deep 
inside ; plates in., tube plate jin., and round fire door jin. 
thick; copper stays jin. diameter, placed as nearly 4in. 
centres as they will pitch equally, screwed into both plates, 
and riveted over at each end. The crown of fire-box to be 
stayed by strong wrought iron girder stays, and protected by 
two fusible safety plugs. 

Tubes.—The tubes to be of solid drawn brass, Green’s 
patent, 12 w.g. at the fire-box and 14 w.g. at the smoke-box 
end; 100 in number; 1#in. outside diameter, expanded into 
the tube plates by roller expander, and farruled at fire-box 
end only. 

Safety valves.—A pair of safety valves, each 2{in. dia- 
meter, with levers and Salter’s spring balances, graduated so 
that 1 lb. on the balance shows 1 lb. per square inch on the 
boiler, to be placed on the manhole over the fire-box. Spring 
balances to be ferruled for a working pressure of 140 lb. per 
square inch. 
| Frames.—The frames to be of solid mild steel, rolled in 














FIG |. 








TUNNEL LOCOMOTIVE WORKING IN THE OPEN 


the locomotive, are as shown in Fig. 1. Obviously, some of 
these must come down or be unshipped to enable the 
machine to enter the tunnel heading, and the funnel 
occupies the foremost place as an obstructionist. 


must be made for the escape of the steam and smoke else- 
where than in the tunnel heading. For this purpose the 
engines are fitted with two sets of exhaust pipes, one dis- 
charging through the funnel as usual when the locomotive 
is at work in the open, and the other leading the exhaust 
steam into a pair of side tanks, containing 700 gallons of 
water. The necessary valves for controlling the exhaust are 
mee in the cylinder castings, and are worked from the 

iver’s fuotplate, and the upper part of the funnel is 
unbolted and taken off at the joint. The boiler is fed from 
the hot contents of the side tanks by a single pump, and by a 


It is con- | 
sequently removed, and at the same time some provision | 


one piece, fin. thick, and extending the who'e length of the 
| engine, from buffer beam to buffer beam, and well stayed 
together transversely. 

Buffers.—The buffer beams to be of the best oak, the lead- 
ing section 18in. by 43in., and the trailing l5in. by 4jin. 
with steel caps fitted on each end and wrought iron plates on 
| both sides, and a strong draw-bar chain and hook to be fitted 

to each beam. The buffers are to be Brown's patent, with 
solid wrought heads, 12in. diameter, in cast steel cases 
Each beam is to be also fitted with intermediate oak blocks, 
faced with iron plates at centres suited for tipping wagons. 
Wheels, axles, and axle-bores.—The wheel centres to b> of 
cast iron with Bessemer steel tires, 2ft. Yin. diameter, 2}in. 
| thick on the tread, and 5in. wide, and extreme centres of 
| wheels 9ft, 6in. The axles are to be of best hammered 
toughened steel, with journals 44in. in diameter and Sin. in 
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TUNNEL LOCOMOTIVE WORKING UNDERGROUND 


No. 6 Gresham’s injector supplied from a separate feed tank ; 
| thoroughly case-hardened, pressed into the wheels and 


containing 100 gallons of water, and the fuel box is placed 
behind the footplate. From the specification prepared by 
the Hunslet Engine Company, of the Hunslet Engine Works, 
Leeds, the makers of the engines, we select some of the 
more prominent details. 

General arrangement.—The engine to be of the inside 
cylinder class on six wheels placed outside the frames, all 
coupled together, and the axles to have inside bearings only. 
The height and width of engine to be suitable for working in 
a tunnel heading 8ft. 6in. wide and 7ft. Gin. high from top of 
rails. The driver’s footplate to be sunk between the frames | 
behind fire-box, so as to allow 6ft. clear under top screen. 

Boiler.—The boiler and outer fire-box to be of the best mild 
steel; barrel, 7ft. 2in. long and 3ft. Ojin. diameter outside at 
smoke-box end, and telescoped back ; plates, ;’;in. thick; the 
outer fire-box to be 3ft. long, 3ft. 7in. wide at the bottom, 
and lft. 8iin. below the el; plates, ;’,in. thick; the 
boiler to be stayed with gusset and longitudinal stays run- 
ning from back plate of fire-box to the front tube plate, and 
secured at each end with nuts at each side of the plate; each 
ring of boiler barrel to be made in one plate ; all plate edges 
planed; all longitudinal seams double riveted, and all | 
nny | as faras possible, done by machine. A cast iron 
steam dome to be riveted on boiler barrel, and contain the | 
regular valve ; a manhole and cover to be placed over fire-box. 

Fire-box..—The fire-box to be of the best selected copper, | 


length. The crank pins are to be of the best Yorkshire iron, 


riveted over. The axle-boxes are to be of cast steel fitted 
with gun-metal bearings, provided with syphon lubrication, 
and are to bs bored, planed, and fitted to cast steel axle-box 
girders, bolted to the horn plates. 

Springs.—The springs to be of the best spring steel, made 
without any centre pin or rivet through the plates, and fitted 
with wrought iron links, or hooks, and pins and brackets. 
The trailing springs are to be placed transversely over the 
axle and under the footplate. 

Brake, steam and hand.—The engine is to be fitted with a 
powerful brake, worked by a lever and a screw, through a 
pillar on the left side of the footplate, and by a steam 
cylinder worked by a valve under the driver’s control, acting 
upon all six wheels by cast iron blocks, which bear upon the 
flange as well as the tread of the tires. All the brake rods 
are to be placed above the wheels, and out of the way of 
damage if the engine should run off the road. 

Cylinders, pistons, and slide valves.—The cylinders are to 
be 1lin. in diameter and 15in. stroke, of strong close cast 
iron as hard as can be machined, and are to be carefully fitted 
and bolted together and to the inside of the frames by turned 


| bolts in rimered holes, and all the joints are to be accu- 


rately faced. The glands and bushes are to be of gun-metal, 
with oil syphons cast in them, and the valves are to be 
arranged in the cylinders and worked from the driver’s foot- 


plate, for turning the exhaust steam either up the chimney 
or into the side tanks to ba condensed. The pistons are to 
be of the same material as the cylinders, fitted with cast iron 
packing rings, and the piston-rods are to be of steel, while 
the slide valves are to be of the best hard cast iron, accurately 
planed and scraped to face. 

Motion, excentrics, and pump.—All rods, links, blocks, 
levers, valve spindles, crossheads, and slide bars, to be made 
of best Yorkshire iron or mild steel, carefully fitted, 
thoroughly case-hardened, and provided with syphon lubrica. 
tion. The coupling and connecting-rods to be made of best 
Yorkshire iron or mild steel, with oil syphons forged on, and 
fitted with brasses set 4 by cotters and back plates. Tho 
excentrics are to be in halves, the larger of cast iron, the 
the smaller of wrought iron, and are to be fitted with cast 
iron straps, with oil syphons cast on them. There is to be 
one cast iron pump, fitted with gun-metal valves and seats, 
and a ram ljin. in diameter, worked from the piston crogs- 
head on the right side. 

Tanks, injector, and fuel box.—A “side tank’ made of 
iron plates and angles is to be placed along each side of the 
boiler, and carried from the frames by strong brackets. The 
tank on the left side is to be divided by a partition forming a 
tank, with a capacity of 100 gallons, to contain cold water 
reserved for the use of the injector. The remainder of tank 
capacity, 700 gallons, is to be connected together by a copper 
—— pipe, and used for condensing the exhaust steam 
when working in the tunnel heading. The pump for feeding 
the boiler is to draw from the hot tanks, and a large discharge 
valve is to be fitted for emptying the hot water from the con- 
densing tanks. 800 gallons is to be the total capacity of the 
tanks. One No. 6 Gresham’s self-acting re-starting improved 
brass injector is to be placed in a convenient position on tho 
left. side tank, accessible to the driver, and the fuel-box is 
to be fixed at the trailing end on the footplate, and is to have 
a total capacity of 22 cubic feet. 

Weather screen and awning.—A neat weather screen of 
sheet iron, fitted with glasses in frames, is to be fixed on the 
fire-box shell, and brought back completely over the driver's 
footplate, and supported at the back by pillars. This 
weather screen is to be arranged to bolt on when the engine 
is at work in the open. A flat sheet iron cover is to be placed 
over the driver's footplate, and supported by turned wrought 
iron pillars, to protect the driver from falling objects, and to 
prevent him from raising his head too high, and being struck 
in the heading. The iron plate is to be easily removable when 
the engine is working in the open. 

Steam jets, pipes, and sand boxes.—A steam jet is to be 
placed in the smoke-box for raising steam expeditiously, and 
is to be regulated by the driver from the footplate. All the 
steam, feed, steam jet, and pet pipes are to be of copper, 
while the exhaust pipes in the smoke-box are to be of cast 
iron, and those inside the tanks are to be of copper. There 
are to be four sand boxes placed on the footplate, one on 
each side at each end, fitted with valves worked from the 
driver’s footplate, and pipes to conduct the sand to the rails 
in front of the wheels. 

Rail guards and rail washing cocks.—Trausverse oak beams 
are to be bolted to the frames at each end, Gin. above the 
rail, to act as rail guards, and support the engine if run cff 
the rails; and rail washing cocks are to be fitted on each 
side, with pipes to the leading and trailing wheels. 

Mountings.—The engine is to be fitted with regulator valva 
and quadrant, two glass water gauges, injector valve, pet 
valve, clack boxes with stop cocks, whistle, steam-pressura 
gauge and valve, mud-hole plugs and doors, cylinder and 
boiler blow-off cocks, lubricators, fire-door, ash pan and 
damper, wrought iron grate bars, smoke-box door, circular- 
dished chimney, footsteps, and hand rails. The chimney is 
to be made in two lengths bolted together, and the upper part 
is for use when the engine is to work in the open. 

Testing and lagging.—After the boiler has been tested by 
hydraulic pressure to 200 lb. par equare iuch, andin steam 
at 160 lb. pressure per square inch, it is to be lagged with pine 
battens, covered with sheet iron, and finished with polished 
mouldings round the fire-box corners, with a polished brass 
casing over the safety valves and steam dome. 

Tools and painting.—The following tools are to be supplied 
with the engine :—A lock-up tool box to be built in the coke 
box, containing a set of case-hardened screw keys; one copper 
and one hand hammer, two chisels; oil cans, large and small ; 
tallow kettle and hand brush ; also on brackets, a set of firing 
tools and crowbar. Also, one head lamp, one tail lamp, two 
water gauge lamps, one hand signal lamp, and one 12-ton 
traversing screw-jack. The engine is to receive not less than 
two coats of plain colour in oil, to be filled up, rubbed down, 
and finally finished in olive green, or such other colour as may 
be desired, lined out and varnished. A brass name-plate, 
‘‘ Bernard,” is to be fixed on each side of the tank, and “ S. 
Pearson and Son, contractors, No. 18,” is to be painted on 
each side of the engine. 

General.—All the materials and workmanship are to be the 
best of their kind, and at any time during the progress of the 
work subject to inspection. All the working parts are to be 
in duplicate and interchangeable, and Whitworth’s standards 
are to be used throughout. The engine is to be strongly con- 
structed throughout, and suitable for contractors’ work, 
either in tunnel headings, or for tipping work on bank head. 
All the handles are to be so arranged as to be convenient for 
working either from the lower footplate when in tunnel cr 
from the upper footplate when in the open. 


Summary. 
Gauge of railway .. .. «2 «2 « 4ft. 84in 
Diameter of cylinders.. llin. 
Length of stroke .. .. lft. 3in. 
Diameter of wheels .. 2ft. 9in. 
Length of wheel base . . %ft. 6in. 
Length of boiler barrel . Tft. 2iv. 
Diameter of barrel .. . ft. Ojin 
Capacity of tank .. .. -- 800 gallons 
Capacity of fuel space.. - 22 cubic feet 


Heating Surface. 


100 brass tubes, 1jin. outside diameter . 889 square feet 


Copper fire-box above the bars. 41 square feet 
Total heating surface - 880 square feet 
Grele amen. os: ..ve...06. 40. 90.2% 0 -. 7} square feet 
Weight of engine in full working trim . - 223 tons 
Weight of engine whenempty.. .. .. 17} tons 


In addition to the removal of the funnel and cab fittings, 
the ordinary or deck footplate is also taken away, and the 
driver lowers himself down on to another, placed behind the 
trailing wheels. An inspection of the same will point 
out that the whole of the running machinery of the engine 
behind the boiler, including the handles of the reversing 
gear, the ator, and the brake, are so arranged as to be 
readily unshipped and re-fixed, co as to be adaptable for 








working the engine either in the upper or lower position. It 
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is to Mr. H. H. Holt, agent for Messr3. Pearson and Son, that 


the credit is due for the general design of these tunnel loco- | pump of special 


motives. They were used with marked success in the con- 
struction of the Duckmanton, Bolsover, and Spinkhill 
tunnels on the Lancashire, Derbyshire, and East Coast Rail- 
way engineering: works, which have already been described 
and illustrated in our columns. 








THE SAND PUMP SUCTION DREDGER 
CASUARINA. 


WE illustrate on page 644 the hopper suction dredger 
Casuarina, recently built by Messrs. Fleming and Fergu- 
son, Limited, shipbuilders and engineers, Paisley, to the 
order of the Government of Queensland, and intended 
for carrying out deepening operations at the Port of 
Brisbane. The Casuarina is constructed of Siemens-Martin 
steel, to Lloyd’s requirements, and her dimensions are :— 
Length between perpendiculars, 170ft.; breadth moulded, 


34ft.; depth moulded, 13ft.; load in hoppérs, 800 tons ; mean | 
ove loaded, 11ft.; es of hopper, 15,000 cubic feet; | 
r 


speed loaded, 94 knots ; dredging depth, 35ft. 


accommodated in the fore part of the ship, where also there 
are separate cabins and a large mess-room and pantry for 


officers and engineers, all well got up and furnished. A large | 


teak house is fitted on bridge deck, with accommodation for 


captain and chief engineer, and mess-room, all finished and | 


fitted in a first-class manner. 
The engines for propelling the Casuarina are of the triple- 
expansion type, having cylinders 15in., 24in., and 39in. 


by two multitubular boilers at a working pressure of 170 lb. 


The crew of the Casuarina, consisting of ten men, are | 


| London, driven by independent compound engines. 


diameter respectively, and 2ft. stroke, steam being supplied | pump is oapable of passing solids up to 8in. without | regard to expense, and is 
The suction pipe is 22in. in dia-' make a portable engine. 





The dredging apparatus consists of a large centrifugal , meter, and is fitted with a special arrangement of triple 























ii “Transverse Section at, ‘i 
88 aft and of Hopper i! 


|injury to the fan, 


esign by Messrs. J. and H. Gwynne, of | bends for bringing the pipe completely in board when not 


dredging. A patent self-adjusting suction mouthpiece is 
fitted to this pipe, of the most approved form, constructed 
wholly of steel plates of great strength, and so formed 
that the entering water disintegrates the soil, the amount of 
disintegration being variable by means of a hydraulic cylinder 
mounted on top of the mouthpiece, and worked from deck 
by a duplex pressure pump. A steam winch is fitted for the 
lifting and lowering of the suction pipe. 
| Two powerful steam windlasses are fitted, one forward and 
| one aft, for manceuvring the vessel, and two large friction 
winches, steam driven. are fitted, one at each end of the 
| hopper, for opening and closing the hopper doors. 
On dredging trials, which were carried out on the bar at 
| Irvine, on the Ayrshire coast, during very boisterous weather, 
the pumps gave every satisfaction, and were found capable of 
raising sand and gravel at the rate of 900 tons per hour from 
a depth of 35ft. On her speed trials the Casuarina gave & 
mean speed of 93 knots. 








COMPOUND PORTABLE ENGINE. 





| We illustrate above a compound portable engine built to a 
| special order by Messrs. C. Burrell and Sons, St. Nicholas 
| Works, Thetford. The general features of the engine are 
| identical w.th those of their well-known compound road loco- 
motive, the two piston-rods laying hold of a single cross- 


This | head. This particular engine has been constructed without 


about as good as it is possible to 
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RAILWAY MATTERS. 


Durine the past five years the length of Turkish rail- 
way open to traffic increased from 1518 miles to 2541; when the 
extension of the Kassaba Railway is completed, which will probably 
be in the course of next year, the mileage will not be much less 
than doubled. 


Tue record of train accidents in the United States 
during Octoberinclades ninety-ons collisions, sixty-eight derailments, 
and six other accidents, a total of 165 accidents, in which fifty-four 
persons were killed, and 116 injured. Sixty-two accidents 
are unexplained. 


WE learn from an electrical contemporary that the 
Baltimore and Onio South-Western Railway have made estimates 
for a period of several months, showing that the cost of turning a 
locomotive by an electrical device attached to the turntable is less 
than a farthing for each time the table is used, while if turned by 
hand the estimated cost is about sixpence, 


THe death is announced of Mr. Frederick Dale 
Banister, J.P., late chief resident engineer of the London, 
Brighton, and South Coast Railway. Mr. Banister succeeded Mr. 
Hood, a present director, in this office some thirty or forty years 
ago, but he had been in the service fifty years, during which time 
he saw many developments of the company’s lines, He resigned 
jast two years ago, and the resignation took effect two months 
later—ia February, 1896, Daath rasulted from bronchitis, He 


was seventy-five years of age. 


A FURTHER step has been taken in the matter of 
roviding underground railway communication in New York. 
‘be Special Commissioners appointed to determine whether or 

not the rapid transit railway should be constructed, have tiled a 
report strongly recommending the construction of the line. ‘‘The 
Boston subway,” the report says, ‘‘ has convinced us that, where 
the motive power involves no combustion, and where suitable light 
without combustion is provided, travel in tunnels can be made 
thoroughly wholesome and agreeable.” 


Mr. Anaus Srncrair, whose remarks upon locomotive 
trade have attracted attention, says he understands that Russian 
engineers are now oa their way to the United States to order 
400 engines for the Siberian Railway, according to the New 
York correspondent of the Standard. He does not think the 
strike of engineers in England has much to do with the loss of 
this trade. Ho regards the causes as permanent, since the 
American shop methods make this sort of labour doubly pro- 
ductive, and enable better work to be done at less cost, 


Trrats have been made by the Belgian State Railway 
authorities with a view of installing between Schaerbeck and Ans 
a system of electric traction. These trials gave excellent results, 
the new engine doing the journey in sixty minutes, whilst the 
ordinary engines took ninety minutes. Other experiments of a 
similar nature have been carried out ia view of the application 
of electric traction to the express trains on the Belgian railways. 
The trials, says the EHlectrwal Engineer, took placs on the line 
between Brussels and Malines, and it is said that the journey will 
be effected in thirteen minutes. 


A Bitt “ for incorporating the City and Brixton Rail- 
way Company and for empowering them to construct an under- 

und railway from the City and South London Railway to 
Grixton-hill,” has been deposited at the Private Bill Office. The 
proposed railway, which will be nearly 3} miles in length, will 
start by a janction with the City and South London line under 
the High-street, Borough, and will terminate under Brixton-hill. 
It is proposed to widen the City and South London line near 
London Bridge Station and also to construct a subway connecting 
witb the Kennington Oval Station of that line. 


Tue following survey operations have been undertaken 
for branch railway lines in North-East Bengal :—(1) From Nator to 
Boalia in Rajshahi, (2) from Dam-dim to Bograkote, (3) from 
Bograkote to Daling Coalfield, and (4) from Matbazar to Salkumar 
have been completed during the year. The survey for opening a 
line of tramway from Raiganj to Lahiri in Dinajpur was taken in 
hand, and an expenditure of Rs. 115 was incurred shortly before 
the end.of the financial year. The work of construction of a 
branch line sanctioned from Sultanpur to Kalaganj (in Rangpar), 
vid Bogra, was commenced in the latter part of the year. 


Ir is estimated by Sir West Ridgeway that this year 
the profits on the Ceylon Railways will suffice to pay all the annual 
charges on the whole insular debt, amounting to Rs. 28,00,000, and 
will leave a balance of half a million to be added to the general 
revenue. Batween 1862 and 1894 the Ceylon Railways are said to 
have accumulated 464 millions of profits, and after paying over 
17 millions in the shape of interest and capital, and nearly nine 
millions towards a sinking fund for the extinguishment of the 
debt, have left a handsome balance of 204 millions available for 
colonial purposes, As the capital outlay on the whole open mile- 
age is about 50 millions, this means that the net profits up to date 
only fall short of the total capital outlay by some %4 millions, The 
policy which has met with such success in the past is being 
continued, and at the meeting of the Legislative Council the 
Governor tabled projects for the construction of new light railways 
amounting in all to a length of 181 miles, at a cost of nine million 


rupees, 


THE Metropolitan District Railway Company and the 
London, Tilbury, and Southend Railway Company have jointly 
deposited a Bil for next session to secure the raising of all the 
capital necessary for the construction of the Whitechapel and 
Bow Railway, which was authorised last session to connect the 
respective systems of these two companies, This Bill, which is 
supplementary to the one deposited by the London, Tilbury, and 
Southend Railway Company to empower that company to subscribe 
one-half of all the necessary moneys required, proposes to confer 
power on the two companies to guarantee interest on all the share 
capital and debentare stock of the Whitechapel and Bow Railway. 
By Clause 6 it is provided that the District Company og bye 
whatever amount they may subscribe to the undertaking by the 
creation of a separate guaranteed stock to “rank next after the 
existing Metropolitan District Guarantee Stock.” It may be 
mentioned that the capital of the Whitechapel and Bow Company 
was fixed by Parliament at £630,000, with power to raise £220, 
by debentures. 


THERE have been several changes among our hitherto 
conservative railways this year in the matter of their colours, 
Early in the year the Great Central Railway commenced to run 

with an experimental apple-green and white livery for its 
carriages. Then a rumour arose—which does not appear to have 
been justified by facts—that some of the London and North- 
Western express locomotives were to be painted red, white, and 
blue for the proper celebration of the imperialism of this year of 
Jubilee ; and recently the South-Eastern Company has been experi- 
menting with blue and green lower panels for its carriages. The 
year closes with a change for the London and South-Western 
express locomotives, which are losing their crude ‘‘ engine-green ” 
hue, and putting on what may fitly be called the ‘‘ racing colours ” 
of the Brighton and South Coast line, the familiar vivid —-. or 
mustard hue, picked out sparingly with black. The locomotives 
of the Suburban service are apparently to retain their usual livery, 
while both slow and express ae locomotives keep their dull hue 
of clive green, shared also, by the way, by the goods locomotives 
of the Brighton line, 


NOTES AND MEMORANDA. 


In the ten months ending October 31st there were 
exported from Huelva, Spain, 87,103 metric tons of manganese 
ores, Of this 79,633 tons went to Balgiam. 


Ir has recently been shown by M. Ravel that 6°35 
cubic feet of acetylene is equivalent to 1-horse power for one hour ; 
that is to say, equal to a reduction of two-thirds compared with 
petroleum. The maximum explosiveness is attained with twelve 
volumes of air to one of acetylene; at twenty volumes of air to 
one of acetylene explosiveness is extinct, 


Motor cycles are now being constructed in Italy pro- 
pelled with acetylene gas, in the proportion of one-sixteenth of 
acetylene to fifteen-sixteenths of air. The motor weighs 19°8 lb., 
works at 400 revolutions, and has a capacity of fifteen hours. It 
would appear from experiments, that in the adaptation of acety- 
lene to the ——— gas engine, no change in the mechanism is 
required, says Acetylene Gas Lighting. It is necessary, however 
to considerably diminish the sizs of admission valves, Itis asserted 
that acetylene gas is quite regular in working. 


A NoTE concerning the peculiar phenomenon noticed in 
the melting of metals when under extended pressure has recently 
been published by H. Bischof, of Wiesbaden. When a metal is 
bedded ina mortar of chemically pure aluminium oxide, thoroughly 
dried, and then subjected to ths necessary heat, a considerable 
retardation in melting is noticed. For instance, a rod of silver, 
which should melt at 1830 deg. Fah., when thus treated will not 
change its form and melt together until 5730 deg. Fah. Palla- 
dium, which should melt at 2730 deg. Fah., shows no sign of yield- 
ing at 2900 deg. Fah. It would seem that these roda of metal, 
unable to expand while in the powerful grip of the aluminium 
oxide, which contracts on heating, simply cannot melt as they 
would under normal conditions, 


Some comparative tests have recently been made at 
Chester, Pa., with a view to determining the relative efficiencies 
of direct connection and belt-driving, says the Electrician. A tan- 
dem pound condensing engine was direct connected to a 400- 
kilowatt generator running at 100 revolutions per minute, and in 
another test two condensing engines, at 80 revolutions, were each 
belted to a 225-kilowatt generator. ‘l'ae result of the test showed 
a saving in coal of 22°7 per cent. in favour of the direct-connected 
engine. The difference in the interest on the cost of installation, 
however, would be comparatively small, and would reduce this 
figure only about 7*5 psr cent. The brush holders are so arranged 
that by one hand-whesl they may be simultaneously shifted, or by 
another all raised at one time from the face of the commutator. 


A new method of magnetic separation is now being 
tried on the high phosphorus ores of the Gellivara mines in 
Sweden. The iron is recovered or sorted out by powerful 
magnets, while the apatite is left and is utilised for its phosphoric 
acid contents. This method has been found by Prof. Wiborg 
successful with all ores in which the magnetite and apatite are not 
too intimately combined. In the Gellivara ore the two minerals 
are found in such distinct forms that separation by magnetism 
can easily be accomplished. At Gallivara the ore is assorted by 
hand into the following grades:—A, 0°03 to 0°05 per cent. P; 
B, 0°05 to 0°10 per cent. P; Cl, 0°10 to 0°50 per cent. P; C2, 
0°50 to 0°80 per cent. P; D, 1°00 to 1°35 per cent. P ; E, 1°50 to 
3-00 per cent. P; F, nearly pure apatite, The last named is rare. 
Only those Gellivara ores which run up to 65 per cent. iron and 
are below 0°05 per cent. phosphorus are used in Sweden. Tae 
higher phosphorus ores are sent chiefly to Germany, where they 
are used in making Taomas—basic—pig iron. 


In the Atti dei Lincei, Signor Paolo Straneo 
describes a simple method of determining the coefficient for the 
thermal conductivity of ice. From observations on two different 
kinds of ice, taking two different cubes of each, the values ob- 
tained are 0°307, 0°309 for one kind, 0°312 and 0°313 for the 
other. A farther determination gives 0°304 for the first kind ; 
hence, generally, / lies between 0°30 and 0°31. Noticing that 
certain kinds of ice are anistropic, the properties being different 
along the vertical and horizontal directions referred to the position 
when frozan, Signor Straneo, in a subsequent paper, investigates 
the question as to whether the thermal conductivity varies with 
the direction. In homogeneous amorphous ice the values for the 
vertical and horizontal directions were found to be practically equal 
—0 ‘312 and 0 ‘308—but homogeneous non-amorphous ice gave for 
the same directions 0°328 and 0°301 respectively in one experi- 
ment, and 0 ‘325 and 0°308 ia another, showing that only ice which 
is not perfectly amorphous presents small difference: in the co- 
efficient of conductivity in different directions, 


A CORRESPONLENT from Germany sends details of 
experiments made by Mr. H. Longchamps on friction driving to 
the Electrical Engineer, The arrangements of the test consisted 
of discs of various substances, such as leather, compressed paper, 
and wood, mounted on a horizontal axis, ranning on a disc of cast 
steel mounted on a vertical axis. In this way the position of the 
friction disc on the surface of the cast steel] disc varies the relative 
speeds of the two axies, This differential gear is exceedingly 
useful for driving machine tools by electricity, as minute changes 
of speed can be effected. The percentage ¢fliciency of the com- 
bination with various powers and friction discs running on cast 
steel were as follows :— 











B.H.P. transmitted. Leather. Pap2r. Wood. 
2 we ee as oe 52°05 .. 52°53 
i. ae 65°49 oo OOO os 65°61 
ae « . 73°16 SS . 73°4 
2°0 71°93 76°44. 76°88 
SS. 71°03 73°38 _ 


Experiments with a hardened steel disc ranning on cast steel gave 
no results, as power could not be transmitted by the combination. 


An order dated December 20th has been issued by the 
Home Sscretary under Sac. 6 of the Coal Mines Regulation Act, 
1896, which gives him power to prohibit the use of any explosive 
in coal mines which is or is likely to become dangerous. A 
previous order was issued on Jane 24th last, but notice was then 
given that the list of permitted explosives which it contained was 
provisional only and would be revised in accordanca with the 
results of tests to be made at Woolwich. The present rule, there- 
fore, repeals all previous orders, and promulgates a new list of 
permitted explosives, The order deals especially with two classes 


000 | of mines—namely, those in which inflammable gas has been found 


within the previous three months in such quantities as to indicate 
danger, and those which are not naturally wet throughout, In 
all such mines the use of any but a permitted explosive is 
absolutely prohibited in any seam where is found and ia all 
roads and dry and dusty parts, Cartain conditions are also 
required to be observed in the use even of psrmitted explosives, 
In every coal mine the use of any explosive is prohibited in the 
main haulage roads and the intakes unless all workmen have 
been removed from the s2zam in which a shot is fired. An alter- 
native, however, is allowed. If explosives not in the permitted 
list are used the workmen, with certain exceptions, must be with- 
drawn from the mine when the shot is fired. If permitted explo- 
sives are used, the workmen need not be withdrawn, but the roof, 
floor, and sides within twenty yards of the place where the shot is 
fired must, unless naturally wet, be thoroughly watered. The 
permitted explosives scheduled, to the use of each of which cer- 
tain conditions are attached, are ammonite, amois, bellite No, 1 
and No, 3, carbo-gelatine, electronite No. 2, Faversham powder, 
kynite, Nobel Ardeer powder, Nobel carbonite, Nobel gelignite, 
and roburite No. 3, The list is subject to revision from time to 
time in accordance with the results of experiments, 
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MISCELLANEA, 


Tue town of Totis, in Hungary, is the frst town in 
Earope, and indeed the world, whose streets and sqasres are lighted 
by acetylene. The result is said to be satisfactory, 


Tux Ernest Bazin, the famous roller steamboat, is for 
sale. Any of our readers desirous of investing in this valuable 
craft should apply to Messrs, E. T, Brown and Co., 22, Great St 
Helens, London, j 


On Wednesday last the Glasgow Corporation appointed 
Mr. W. A. Chamen, of Messrs, ge age and Co., London, con. 
sulting and electric light engineers, to be electrical engineer for 
the city of Glasgow. 


Tue Town Council of Carlisle intend to borrow 
£150,000 for waterworks, £30,000 for electric light, and a repoit 
of the Gas Committee recommending new plant for the gasworks 
at an expense of £28,000, is under consideration. ; 


Tae Bethlehem Iron Company recently produced the 
first rolled armour plates ever turned out in the United States, 1 
is reported that the process is entirely successfal. The plates ara 
for the top of the tarret of the battleship Wisconsin, and are 
30ft. long, 47t. wide, and Sin, thick. 


An Italian named Carrello and a French engineer, 
Lamieur, are responsible for a scheme for lighting the ocean track 
between New York and European ports electrically by means of 
floating lighth hored at a distance of 50 miles apart. The 
initial cost is stated to be from 15 to 20 million pounds, and the 
maintenance between £400,000 and £750,000 per year. 


Tue Tyne shipbuilding returns for the present year 
were completed last week, and show a great decrease of e) 
com with the pravious twelve months. ‘I'welve firms, in- 
clading Palmer, Armstrong, Whitworth, and Co., and Swan and 
Hanter, have during the past twelve months launched 142 vessels, 
aggregating 211,050 tons, an increase of eleven vessels, but a 
decrease of 35,832 tons. 


Apropos of the determination to enpley motor vans by 
the Wolverhampton © »rporation Public Works Committee, for the 
conveyance of street rubbish, a correspondent writes:—‘‘Since the 
Locomotives on Highways Act removed the restrictions hitherto 

laced on road locomotives and created a new class, called light 
ocomotives, the country has awakened to the fact that there is 
a great saving to be made in the cost of haulage by the use of 
motor wagons. Several municipalities have motor wagons in 
use for scavenging pu: . notably Chiswick, and others are on 
the point of adopting them.” 


It is stated that the Carnegie Company has almost 
completad the alterations in the plant at Homestead, Pa., by 
which it wiil be ab'e to compete for the steel girder rail trade. It 
is claimed that the tonnage practicable will be very great, and 
prices may be reduced. The company will manufacture 100 |b. 
open-hearth rails. At the Edgar Thompson Works, at Bessemer, 
Pa., November 7th, this company broke the record of 94 heats 
recently made by the Cambria Iron Company in turning out steel 
billete. After the first nine hours’ work on No. 1 turn, 99 heats of 
10 tons each were made, , 


Tue Budget of the Italian Minister of Public Works 
contains the following sums for works to be executed during the next 
year :—(1) For the port of Naples, £20,000 for careening the basin 
—this is in addition to the £32,000 already expended, and the 
total cost of the work will be £250,000—also for construction of a 
mole, £14,000; (2) for the university, £18,000; (3) for a break- 
water at Falerno, £8600; (4) for extension of mole at Amalfi, 
£2000; (5) £1950 for a new quay at Brindisi; (6) £6000 for 
harbour extensions at Tarento ; (7) £4500 for the harbour at Bari ; 
(8) £2900 for quays at Messina ; (9) £2000 to finish the harbour 
work at Catania; (10) £2000 for the extension of the mole at 
es and (11) £20,000 for careening, &c., in the harbour of 

ermo, 


A Bill has been lodged for next session of Parliament, 
the preamble of which sets out that an difficulty is experienced 
by ectric lighting companies and local authorities who supply 
electricity, in providing sufficient electrical en to enable them 
to meet the demands of consumers at certain times of the day, 
whilst the production by each separate company and local authority 
of sufficient energy to meet the maximum demands involves the 
expenditure of large sums of practically unproductive capital, and 
results in the consequent enhancement of the price that to be 
paid for the electric light. To surmount these difficulties, says 
the Times, the Bill proposes t> confer on one company power 
to erect generating stations on one central spot in Marylebone on 
the banks of the Regent’s Canal, and from this point to supply 
electrical energy in bulk to any ‘‘company, body, or peraon,” at 
such price and on such term; as may be agreed, 








A New and exceedingly ingenious automatic sun blind 
has been recently introduced by a Barlin fiem, according t» the 
Electrician, As soon as the sun shines on the room or window to 
be protected the blind lets itself down, and when the sun “ goes 
in” the bliad draws itself up a Two glass bulbs are con- 
nected by a U-tube p= | filled with mercury, A platinum 
wire melted into the glass makes contact with the mercury at the 
bend of the tube, and there are also platinum contact wires 
brought into the sides of the tube, one of which is in contact with 
the mercury only when it stands level on the two sides, and the 
other only when the mercury in one side of the tube rises, Ons 
of the bulbs contains only air, the other is filled with black 
wool, When no sun is out the air in the two bulbs occupies the 
same volume, and the mercury stands at equal heights in both 
legs of the tabe ; but when the sun is shining, the bulb with the 
black wool absorbs the rays, and causes the mercury to rise 
in the opposite side of the tuba. Tais closes the circuit of a motor 
which lets down the blind, an automatic switch switching off the 
current as soon as the blind gets to the end of its range, and 
rever the connections of the motor so that it is ready to wind 
up the blind as soon as the other contact in the tube is mad». 
When the blind reaches the top the current is again switched off, 
and the connections are reversed at the switch. 


At a recent meeting of the Franklin Institute, of 
Philadelphia, — was read by Mr. George C. Reese describicg a 
new process of galvanising wire, by which the wire is coated with- 
ont the necessity of unwinding the coils. The coils or bundles of 
wire are firat cleansed by acid. The whole bundle is then dipped 
into the bath of melted spelter, and when it has received a thorough 
coating it is quickly dropped into the basket of a centrifagal ma- 
chine. For small or light coils the machine may be already in 
motion, while for heavier wire it must be started after the wire is 
putin. The surplos coating is almost instantly thrown off from 
the wire and an excessive speed is not required. The machiae 
is stopp2d, and the bundleof wire is removed as quickly as possibie, 
and is jarred upon a block to prevent the wires from solderisg 
together. Barbed wire ha3 been successfully treated by the new 
— after it has been twisted into shape and formed into bands. 

hen wire is galvanised before being barbed and twisted, mach 
of the coating cracks and psels off and the points quickly rast. 
Treated by the new process, the wire is more durable and retaics 
its efficiency much longer. Wire cloth finer than eight meshes tv 
the inch cannot be galvanised by the old method, while by the n-w 
process cloth of ord fineness may be coated, if the speed of rotation 
is increased according tothe fineness, Samples were shown of 12 bj 
13 ply wire 16 mesh. believed to be the first o the kind ever 








successfally galvanised after woaving, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeEROLD anv Oo., Vienna. 
CHINA.—KELLy anp Watsu, Lrp., Shanghai and Hong Kong. 
FRANOE.—Boyveau anv Cuevi.ier, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Oo., 5, Unter den Linden, Berlin. 
A. Twerrmever, Leipzic. 
INDIA.—A. J. Comprince anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscuEr anv Co., 807, Corso, Rome, 
Booca Fares, Turin. 
JAPAN.—KeE.iy anv Wa.su, Lrp., Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§. AFRICA.—Gorpon anv Gortcn, Long-street, Capetown. 
R. A. THompson AnD OCo., 83, Loop-street, Capetown. 
J.C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anv Gorcu, Queen-street, Melbourne ; George- 
street, Bydney ; Queen-street, Brisbane. 
BR. A. THompson anv Co., 180, Pitt-street, Bydney; 3862, 
Little Collins-street, Melbowrne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland 
Crata, J. W., Napier. 
CANADA.—Monrreat News Co., 886 and 888, 8t James-street, Montreal. 
Toronto News Co., 48, Yonge-street Toronto. 
UNITED STATES OF AMERIOA.—InreRrnationaL News Oo., 88 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke try anv Watsu, Lrp., Singapore. 
CEYLON.—Wisavartna anv Co., Colombo. 
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Tue Enorneer can be had, by order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advaace) :— 
Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tuer Enoineer is registered for transmission abroad. 

A complete set of Taz Enatneer can be had on application. 

In q of the reduction of pos' on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until f r notice, be received at the rates given 
below — Subscribers paying in advance at these rates will 
receive Tak Enoinger weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tuin Paper Copirs— 
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ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. hen 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in yment, Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing ent of the 


per are to be addressed to the Publisher, Mr. Sydney White; all other 
etters to be addressed to the Bditor of Tak EnGineenr. 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 





PUBLISHER’S NOTICE. 


+ i) omg subscriber qeond Sone tae beg mg in an 
imperfect or mutilated ition, i lige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
— edied by obtaining the paper direct from 
this office. 


*," With this week's number is issued as a Supplement a Two-page 
Engraving of Light Drauzht Gunboats, United States Navy. 
Kvery copy as issued b Publisher includes a copy of this 
Supplements, and pec Be are requesled to notify the fact should 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. oe 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icatis 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 

INQUIRIES. 
IRON SUGAR CARTS. 
S1a,—Can any of your readers inform me as to makers of iron or steel 


frame carts for use on sugar estates ? 
London. L. M. 








MEETINGS NEXT WEEK. 


Royat Inst.tuTIon oF Gaeat Britain.—January 4th, 6th, and Sth, 
at 3 o'clock. Lectures on “ The eke of the Electric Telegraph,” 
by Prof. Oliver Lodge, D.Sc., LL D., F.R 8. 

Grovocists’ Association, Lowpon.—Friday, January 7th, at Upi- 
versity College, Gower-street, W.( , at 8 p.m. Paper, “ A Brief Account 
of the Excursions in the Urals, down the Volga, in the Caucasus, &c , 
mde ia connection with the International Geological Congress held ia 
Russia, August September, 1£97,” by Mr. L. L. Belinfante, M.8c. 
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THE WAR. 


Tue conflict between capital and labour, between the 
employers and the employed, has now assumed such a 
position that it is useless to offer advice or make sugges- 
tions. During the last six months everything has been 
done that was humanly possible to patch up a peace. 
The result of the last ballot is conclusive. In general 
terms, the men absolutely refuse to ratify the provisional 
agreement entered into by the delegates at the last meet- 
ing of the Conference. It only remains now for those 
not directly concerned to stand aside and let the com- 
batants fight the war out to the end. Neither we nor 
any others have any proposal to make that would be 
acceptable to both parties. We must, perforce, assume 
the part of spectators. We must rest content with 
looking on at the drama—we had almost said tragedy— 
being played for the edification of other nations, and to 
the grievous loss of Great Britain. 

But it has been said with truth that those who look on 
see more of the game than the players, and it will be 
useful to examine the position and consider what is the 
precise nature of the conflict going on, its magnitude, 
and its implications. Reducing facts to figures, we find 
that some 70,000 men have ostensibly refused to work in 
shops, the management of which the owners of the shops 
insist on retaining in their own hands. This truth has 
been greatly obscured. Various details and side issues 
have been brought in, either by accident or design, which 
confuse the issues. It is very desirable that there should 
be no doubt whatever on this point. The masters have 
promulgated certain rules for the management of their 
works. The men say that these rules are not acceptable, 
and they will not accept them. To narrow the issue is but to 
make it more intelligible. An employer purchases a given 
machine tool. For this he pays £400. The tool is fixed 
in its place. The Amalgamated Society of Engineers say 
that they will not allow this tool to be worked by anyone 
who is not a member of their own or some affiliated 
society. They will not permit it to be run beyond a 
certain speed. They fix what the output of the tool per 
week is tobe. Unless they can work under these condi- 
tions they will not work at all. This is only one phase 
of the question of shop management; others are similar 
in character. The owner of the tool says that he has 
bought it to work at a profit; that if it does not need 
a skilled man to work it, he will have it run by a 
labourer. This is the matter about which the war is 
being waged. Of course, there are the eight hours day 
and other details; but the question which dwarfs all 
others is simply who is to manage the workshops, the 
masters or the men? As we have said, this issue has 
been clouded almost past belief. The ethics of the 
question have been dragged in by the heels. The autho- 
rity of the State and the Church been invoked. The 
criminality of the contest has been asserted. The 
struggle has endured so long that all manner of social 
arguments have been used. Everyone almost who 
can write at all—certainly everyone who can get 
what he writes published—has written. But all this sound 
and fury, signifying nothing, can in no shape or way alter 
the fact as we have stated it. If once the truth is 


s| grasped, if once the general public can be got to see 


what is the real casus belli, something will be gained. 
If, for example, the worthy Bishop of Hereford could be 
led to understand the position in which he would be if 
his coachman refused to permit his lordship to use his 
carriage as he plea:ed, limited the hours during which it 
was to be out of the coach-house, refused to permit any 
one else to drive it but himself, settled the rate at which 
it was to be driven and the number of individuals it was 
to carry, and lastly, if dismissed for incompetence or 
refusal to obey orders, took all the rest of the Bishop’s 
household with Lim, and then prevented him from getting 
others in their p’ace, we fancy the Bishop would regard 
the position of the employers in the present struggle with 
a little more favour. 

It is beyond question that the ballot has been a sham. 
The delegates of the men were satisfied to accept the 
conditions laid dcwn by the masters; at all events they 
said so. Instead, ho vever, of confining the issue within 
the four corners of the agreement, they imported the 
question of a 51 hours week, which had never been dis- 





cussed at all. However, this is in a measure beside the 
question. We understand that out of the 54,000 men 
who have voted 48,000 are members of the Amalgamated 
Society of Engineers. That is about one-half the whole 
number of members. Now about 26,000 Amalgamated 
Engineers are in receipt of strike pay. Apart from these 
there are very few members out of work. We find, then, 
that even of those who voted about 18,000 hands are 
actually working under the very conditions they have, 
according to the ballot test, refused to accept. Those 
who have not voted at all are at least guilty of no 
inconsistency. They hold their peace and go on work- 
ing. No better evidence, perhaps, of the true character 
of the contest at this moment is to be found than 
this. It is a matter of common knowledge that for 
months past the men who are at work have given no 
trouble whatever. They have accepted the conditions 
laid down by the employers. Indeed, orders have been 
given at headquarters that nothing shall be done which 
would tend to reduce the number of men at work. Mr. 
Barnes and Mr. Sellicks are now in a very difficult 
position. They have some 26,000 men, with their wives 
and children, to provide for. Asa last resource a conven- 
tion of trade unions is to be held on New Year’s Day. 
This conference is “to demonstrate to the Employers’ 
Federation that the process of starvation will not be the 
dominant factor in the settlement of the dispute,” which 
means that the Conference is to provide in some wa 

£15,000 or so per week foran indefinite period. It will, 
we think, require a good deal of persuasion to secure this 
object. Indeed, it is tolerably clear that Mr. Knight and 
Mr. Wilkie will be no parties to such a scheme. The 
truth is, that the power has departed from Mr. Sellicks 
and Mr. Barnes. The number of men now prolonging 
the struggle is too small to influence the progress of events 
very materially. 

Let us consider what is the position of the men. 
It is not easy to get at precise figures, but as far as can 
be gathered from published statements, about 26,000 
Amalgamated Engineers are in receipt of strike pay. There 
is besides large numbers of labourers, &c., but they do 
not count, they are victims not combatants. Again, 
dealing in round figures, we take it for granted that 650 
firms are concerned in this dispute. We have heard it 
stated that the number is very nearly if not quite 700. 
But we will try to err on the safe side. Now, if we 
divide 26,000 by 650, we get just 40; that is to say, the 
650 firms are short of hands on the average by just 40 
men each. Of course it will be understood that some of 
the firms are almost deprived of workmen altogether, 
while others scarcely feel the loss. Thus we could name 
one firm employing nearly 3000 hands, of whom only 180 
are Amalgamated Engineers. However, taking the 
figures as they stand, they show that the loss te the whole 
army of workers is comparatively small; indeed, much 
smaller than most people think. This is, however, not 
all, or nearly all. A considerable number of works 
found themselves sorely bested in the early days of the 
strike. The difficulty has, however, been overcome for 
weeks. Curiously enough, a great deal of reticence is 
observed, and those works which are in full swing do not 
wish their names made public. We know, however, 
three most important firms which have now more hands 
than they want, and who are daily refusing applications ; 
and these firms are for the most part now running 
overtime. Itis contrary to all reason to assume that 
the highly - competent, energetic men who have their 
property staked in large engineering works will rest con- 
tent, and sit still waiting for something to happen. If 
the law of picketing were not what it is, and if real 
freedom existed in this country, there would have been 
scarcely any trouble at all. But picketing is far too 
large a subject to be discussed here with any advantage. 
It has been stated that many works will be opened. 
The rules and regulations which we have published 
will be hung on the gates, and any competent 
workman for whom there is room will be taken on. We 
have no doubt, barring picketing, what the result will 
be. For the rest it is noi’ wise to prophesy unless you 
know. We do not know. Yet we venture to repeat 
what we have said recently. To wit, that the employers 
will remain firm because they cannot give way, and that 
the strike. will gradually wear itself out. At all events, 
the employers will get all the men they require. The 
makers of machine tools of all kinds will come in and 
make up for the shortcomings of the new hands. The 
nation is not so resourceless that it will lose its magnifi- 
— engineering business because 25,000 men refuse to 
work. 


INTO THE FUTURE. 


Ir is not very often that our readers can fairly accuse 
us of departure from the regions of fact, of incursions into 
the kingdom of fancy; we are too strongly imbued with 
the wisdom of the adage connecting folly and forecasts 
with each other. Therefore, we shall claim their indul- 
gence whilst for once we leave the beaten track, and, 
while the last great interruption to the country’s trade is 
freshly present, venture to ponder on things that yet may 
be, on conditions which may yet prevail to the benefit of 
England. 

The day is passing, indeed has nearly passed, when 
England, the nation of shopkeepers, scoffingly so-called, 
was in reality the shopkeeper of the world; when she 
sold to the world at her own prices the commodities in 
which she dealt, coal, iron, machinery, ships, railways, 
guns, and by no means least among these things, the 
brains, the skill, and the genius of her engineers. Time 
was when other nations thronged around her, seeking 
such products, when her men and her materials went to 
the uttermost ends of the known earth, and left behind 
them there the indelible marks of their presence, the foot- 
prints in which other nationalities have followed. To-day 
the question is, are the strides of the pupils leaving the 
teachers behind? Not, we think, to the extent the 
alarmists would have us believe ; but that the commerce 
of England must inevitably, and in the nature of things, 
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reach once a high-water mark which it cannot again 
surpass, is a truth of which history can point the moral. 

It is idle to shut our eyes to the facts of life. Day by 
day and year by year the sum of knowledge of the nations 
increases, the struggle of the producers to supply the 
world’s wants becomes sharper and more severe; and, as 
further factors, the number of those producers is in- 
creasing, their ranks are widening, and their territory is 
no longer manorial; it is becoming world-wide. By this 
we mean that other nations are developing their own 
internal resources, that there is no longer but one factory 
for the working up of raw materials, that these materials 
are being discovered everywhere, and that beside the 
source of supply the manufacturer will be found. Com- 
petition is increasing all along the line, and as the line 
lengthens, so must the battle become more intense. 
Under these circumstances, it behoves us to seek 
diligently for our weak places, and to strain every nerve 
towards their strengthening. 

It will not, we think, be very seriously denied that, 
apart from that development of the world which they 
cannot control, our manufacturers are heavily handi- 
capped by the conditions of labour which prevail in this 
country. Stop to think what is involved in such handi- 
capping; try to reduce the relations between capital and 
labour, to employ a somewhat hackneyed phrase, to 
elemental conditions; contrast the ethical aspect of the 
problem, the vital importance of the soundness of those 
relations, even the common-sense desirability, if that 
stating be preferred, that the basis of those relations 
should be firmly settled, with the actual state of the 
case in England to-day. There is a difference which 
may well give us pause. At the close of the nineteenth 
century, can no better remedy for the inevitable disputes 
between employer and employed be found, can no more 
reasonable solution be proposed, than a sudden dislocation 
of the trade of the country, a paralysis from which com- 
plete recovery is doubtful, and, at its best, slow? 

We speak of trade; we mean more. We mean the 
gains or losses, the happiness or sorrow, the prosperity 
or the misery of the millions who are affected by it. We 
mean, far off, we trust, but at a distance which does not 
increase, and which it is only too fatally easy to lessen, 
the maintenance by England of her place among the 
nations. Where does the remedy lie? For all evils 
there is a cure, or at least a palliative. Here is a mortal 
disease, and how are we seeking to combat it? Tech- 
nical education—we are not sneering at it—is suggested; 
can it do any good? It seems to us that, pending the 
moral education of the worker to a recognition of his 
part in this world’s machinery, his technical education 
will not greatly help. 
the nation as a whole can interfere in the disputes of its 
units; but that some such interference is necessary we 
believe. Sharp lessons must be learned yet, before the 
industry of the country as a whole shall settle down to 
work smoothly and harmoniously towards a common 
prosperity. The time has gone, we think, when the 
enormous gains of capital formed a fair object of attack by 
underpaid labour. Neither condition, speaking broadly, 
exists to-day. Capital has learned; but it is competi- 
tion, not diffused morality, which has taught it. It is 
not even the striker who has taught it, however he may 
cherish the delusion. 1t would be easy for a really deter- 
mined body of the capitalists engaged in the engineering 
trades to dictate their own terms to labour; it would be 
merely a question for each unit of how much money 
he was prepared to spend or lose ; and it is idle, childish, 
for labour to seek to usurp the réle of master. It is only 
necessary to contemplate the position of the most 
wealthy trades union society, were those who employed 
its members to decide to-morrow to go out of business, to 
close down their works for good, and to seek fresh 
channels for their capital. Extend the case, and suppose 
that such employers removed their works en masse to, 
say, Russia, and were pledged to shut down those works 
the moment an Amalgamated Engineer entered the door. 
We pity the latter, though it is only a transfer of weapons 
which is hinted at. We hear him say that our case is 
hypothetical, and an impossible dream; we venture to 
say that it is not so impossible as the false socialism 
with which he allows himself to be crammed, which tries 
to persuade him that he can take the money of another 
man, and yet dictate to that man how he shall conduct 
the business which gives him a living. Thatis the dis- 
tinction ; it is the business, the talent and organisation 
and capital employed in it, not the unit worker, which 
makes the gains for capital; it is well for the worker 
if he continue to enjoy the benefits of its operation, with- 
out claiming to directs them. 

Is it too much to hope for the dawn of that day when 
the artisan shall be able to see that the cheaper and more 
rapid the means of production, the better for him and for 
those whom his labour supports? Is it too much to look 
for a time when the sense of this great nation shall be 
awakened to the injury she suffers from lack of such 
knowledge ; for a time when her legislators shall perceive 
that national life and prosperity depend upon the relations 
of those who direct, and those who operate her national 
industries ? 








DeaTH.—The death is announced this week of Mr. J. Loxley Firth 
— Messrs, Thomas Firth and Sons, Ld., Norfolk Works. Mr. Firth, 
who has not been in robust health, was the eldest son of Mr. 
Edward Firth, of Tapton Edge and Hope. He was very pspular 
in the Valley of Hope, where he resided, and greatly esteemed in 
the Sheffield district, He was only thirty-nine years of age, and 
is survived by his widow and three children. 


Messrs, CHARLES CAMMELL AND Co., LIMITED, SHEFFIELD,— 
The Cyclops Steel and Ironworks—Meesrs. Charles Cammell and 
Co, Limited — during the year now closing have been and are 
very busy in the armour-plate de ent on orders for the 
British and foreign Governments, notably the bulkhead armour for 
the five battleships of the Canopus class, the Illustrious citadel and 
barbette, the casemate armour for three vessels, the Mars gun 
shields, the citadel armour for the Albion and Goliath, and other 
protections for the Earopa, Argonaut, Goliath, and Glory. For 
foreign Governments Messrs, Cammell have been engaged on plates 
for heavily armoured cruisers and battleships, 


We confess we do not see how] g 








RAILWAY MAXIMUM SPEEDS. 
By CHARLES Rovs-MARTEN, 


As the question of maximum speed on railways is 
attracting a good deal of attention just now, it will 
probably be interesting for me to give my latest experi- 
ences in this respect. 

Three years ago you published in the columns of THE 
ENGINEER, December 14th, 1894, the results of my 
personal investigations up to that date. It will perhaps 
be remembered that I obtained unquestionable instances 
of speeds of from 80 to 82 miles an hour on the Great 
Northern, North-Western, Midland, London and South- 
Western, and Caledonian lines, and that, on two occasions 
in each instance, speeds of 83°7 and 84°1 miles an hour 
were attained down falling gradients of 1 in 200, by the 
7ft. 6in. single-wheeled engines of both the Great Northern 
and the Midland lines, the mile being done in 43 and 
42°8 seconds respectively. 

But the following year broke that record. I did not 
note any advance in speed until the historical ‘‘ Race to 
Aberdeen”’ was well under way. In the earlier stages of 
the race attention seemed to be devoted rather to getting 
up thé banks as quickly as possible, a very judicious 
preparation for such a race as was to follow. And so I 
was able to record the cases of a North-Western engine 
covering the first 58} miles from Euston in the even hour; 
of a Caledonian reaching Beattock Summit (50 miles) in 
523 min., having climbed over 1000ft. in that time; of a 
North - Eastern single-wheeler passing Darlington (44 
miles) in 423 min. from York, nearly all the distance 
being uphill; and of a Great Northern single running from 
Peterborough to Grantham with 180 tons in 31} min. As, 
however, the time was cut closer and closer, so was the 
downhill running expedited. The North British, owing 
to the character of its road beyond Edinburgh, was unable 
to offer “exhibition” speeds. But the other four lines 
engaged in the competition did some notable things in 
this way. 

First there was a “levelling up.” The North-Western, 
North-Eastern, and Caledonian engines, soon “tied” 
with the Great Northern and Midland 7ft. 6in. singles at 
83°7 and 84°1 miles an hour. The Great Northern 8ft. 
singles reached the same point, but at that period went 
no further. Those celebrated locomotives were never 
really ‘let out "—or “extended” as the railway officials 
preferred to express it—during the great race, and at the 
end had a large reserve of force in hand. Nor 
did most of the other competing engines exhaust their full 
capabilities as to speed, as subsequent events have proved. 
But before the race was over the time for a mile had been 
ot down to 42 sec., a rate of 85°7 miles per hour being 
attained by Mr. Webb’s 6ft. 6in. coupled (‘* Precedent”) 
class, on the North-Western, by Mr. Wilson Worsdell’s 
7ft. coupled (No. 1620) class on the North-Eastern, and 
by Mr. Drummond's 6ft. 6in. coupled (No. 60 class) on the 
Caledonian. So far, therefore, the coupled engines were 
the victors, but shortly after the termination of the race one 
of the late Mr. Stirling’s 8ft. singles and oneof Mr. Webb’s 
‘“‘ double-single” ft. compounds tied with them at 
85°7 miles an hour, which remained the highest speed- 
point touched in that memorable year 1895. 

In the following year Mr. J. F. M’Intosh’s new 6ft. 6in. 
coupled engines, of the ‘‘ Dunalastair’’ class, on the 
Caledonian Railway, were added to the list of the engines 
which had attained 85°7 miles an hour, and Mr. Dean’s 
7ft. Sin. singles, on the Great Western, joined the ranks 
of those which had exceeded 82 miles an hour, one of the 
latter getting up a speed of 83°3 down the Wellington bank. 
It appeared as if 42 seconds were to remain the “ mile 
record” for some time to come. But suddenly and un- 
expectedly one of Mr. Stirling’s 7ft. 6in. singles once 
more rushed to the front, and, running a moderate train 
under specially favourable conditions, succeeded in doing 
the mile in 41°8 seconds, and three consecutive quarter- 
miles in 10°4 seconds each. The speed was, therefore, 
86-1 miles an hour, if reckoned by the mile, 86°5 if by 
the quarter-miles. The respective times in seconds for 
five successive quarter-miles were 10°6, 10°4, 10°4, 10°4, 
and 10°6. 

It seemed for some time as if the year 1897 would 
pass without seeing this record broken. But events 
proved otherwise, and the Queen’s Diamond Jubilee year, 
although generally one of backsliding and retrogression 
as to booked times, has after all witnessed the establish- 
ment of a fresh record in the way of maximum speed. 
It is not a little curious to observe the unconscious 
race that has been going on during the past five years 
between two very dissimilar classes of engines, the 
Great Northern 7ft. 6in. singles and the North-Western 
6ft. 6in. coupled. Early in 1893 one of the North- 
Western engines attained 80 miles an hour. The Great 
Northern locomotive responded with the same. Then 
the North-Western retorted with 81°8, and the Great 
Northern put in a rejoinder with 84°1. Next the 
North-Western engine flung down the glove with 85:7, 
and the Great Northern picked it up with 86:1. Now 
came the North-Western’s turn again. Two of the 
6ft. 6in. coupled engines making up lost time with a 
heavy train succeeded in reaching the remarkable velocity 
of a mile in 41 seconds, or 87°9 miles an hour, down a 
gradient of 1 in 182. This might have been expected 
to rest untouched for a a, a period, but it is the 
unexpected which always happens, and the record was 
broken the very next day by one of those same 
6ft. Gin. coupled-engines, which, descending a gradient of 
1 in 147, covered the mile in 40°8 seconds, or at the 
rate of 88°2 miles an hour. 

Even that remarkable achievement was not to stand 
long unbeaten. In this case, however, the response did 
not come from the Great Northern. It was one of Mr. 
Johnson’s new Midland single-wheelers, with 7ft. Qin. 
driving wheels, cylinders 19} by 26, and 170 lb. steam 
pressure, that had the honour of establishing a new 
speed record for Great Britain. Taking aload of 160 tons 
down 1 in 200, this engine not only maintained a rate of 
80 miles or over for 18 miles consecutively, but also ran 





five successive quarter-miles in the following extraoy. 
dinary times :—10°2 sec., 10 sec., 10 sec., 10 sec., 10-2 
sec. That is to say, a speed of exactly 90 miles an hour 
was at last attained, and was kept up for three quarter. 
miles, the preceding and subsequent quarters being but 
slightly slower. The time for one mile was 40-2 sec, 
equal to 89°5 miles an hour. But as I shall show 
directly, the method by which the three fastest quarter. 
miles were timed renders the result entirely unimpeach. 
able as to accuracy. 

Mr. C. E. Stretton has described the admirably careful 
manner in which he timed his American record speeds, 
I venture to think my plan even “ goes one better.” | 
always employ three excellent chronographs, one having 
a split central seconds-hand. At the beginning of a 
significant length, such as those extending from Stoke 
summit toward Peterborough, from Shap summit in 
either direction, and from Toddington Box or Sharnbrook 
summit toward Bedford, I start the split-seconds chrono. 
graph. I then take each quarter-mile with the other two 
instruments, starting oneand stopping the other by asimul- 
taneous peoenre. At the end of each mile I split the 
seconds-hand in the first chronograph, thus getting the time 
for the whole mile, releasing the split hand after jotting 
down the figures. Each observation is noted down at 
once by a method I have devised, in a duly prepared note- 
book lying ready to hand, or sometimes dictated to a 
shorthand assistant. In this way there is a double 
check upon any possible inaccuracy. If one quarter were 
accidentally pressed too soon or too late the fact would be 
shown by comparison with the preceding and following 
quarters, and the split-seconds hand comes in at the end 
of each mile as a further check. Hence the element of 
personal equation is virtually eliminated, and when such 
even registrations are found for the successive quarter- 
miles as 102, 100, 10:0, 10°0, 10°2, or 10°6, 10°4, 10:4, 
10°4, 10°6, as in the cases which I have instanced, the 
presumption in favour of correctness is overwhelmingly 
strong. My results are noted down so mechanically, 
almost automatically, that often it is not until I look 
through my notes, after the completion of a run, that I 
become aware of any exceptional speed. Ai night, of 
course, the difficulty is greatly enhanced, and it is only 
occasionally on the North-Western, and some parts of 
the Great Northern, Lancashire and Yorkshire, Caledonian 
and North British, that the posts are discernible at all. 
In other cases all that can be done is to take the stations, 
signal boxes, tunnels, bridges, or other points which 
have been studied in daylight, their location fixed, and 
distances ascertained. 

In this connection much reference has been made to 
American speeds and their supposed superiority. With- 
out expressing disbelief in certain phenomenal perform- 
ances reported to have occurred, I have always felt bound 
to adopt the ‘“‘not proven” attitude, in the absence of 
testimony that appeared to me conclusive, or that had 
stood the necessary test of cross-examination. I am still 
obliged to maintain that attitude. It will be remembered 
that when the engine No. 999, which was alleged to 
have attained 112 miles an hour, was specially tried at its 
utmost power to ‘ break the British record,” the highest 
velocity attained was officially declared to be ‘ about 
81 miles an hour.” I have since learned, on unquestion- 
able authority, that the absurd ‘‘ 112-mile-an-hour” story 
is ridiculed by the chief officials of the railway on which 
the speed was said to have been run. 

Then we have the famous “Lake Shore” run of 
October 24th, 1895. Here, again, I felt unable to accept 
the testimony regarding the work done as conclusive, in 
the lack of opportunity for cross-examination. It was 
a, 4 that if the intermediate timing were of dubious 
value, the terminal times must be correct, because they 
were vouched for by so many witnesses. But nowit appears 
that the first question in cross-examination would have 
‘‘ knocked the bottom out of” the whole story. The end 
aimed at was to ‘ break the British record” achieved by 
the West Coast racing train to Aberdeen, and this in- 
volved running the final stage of the American journey 
at the average rate of 72 miles an hour from start to 
stop. This was said to have been done, it being asserted 
that the stage of 86 miles was run in 70 min. 46 sec. from 
start to stop, or at the rate of 72°9 miles an hour. But 
the first cross-examining question, ‘‘ Was the timing to 
the actual stop?” elicited the answer from a high official 
of the line, ‘‘ No; the timing was to the passing of 
Buffalo Creek Junction at full speed ; the actual stop was 
made two miles farther on, three minutes later.” That, 
of course, would bring down the average speed from start 
to stop to 71°5 miles an hour. 

Thus, then, disappears another speed-myth. The 
Atlantic City performances have already been dealt 
with in these columns, and the fallaciousness of the 
official reports fully exposed. In each of these cases 
the work actually done was so exceedingly fine, that 
one cannot help deeply regretting its being discredited 
by foolish and unprofitable exaggeration. 

It has often been asked: “If American engines can 
run faster than English, why can they?” My answer 
must be that there is not a scintilla of proof that they can 
do so. There is no authentic and tested evidence of any 
higher American speed than the English rate which I 
have given in this article. But if it be asked whether 
the American engines do as a rule run faster than the 
English, I think the reply must be in the affirmative, and 
that the reason why must be simply that the English 
railway authorities do not choose to run faster or deem it 
profitable to do so. That the engines can do it is un- 
questionable, but the railway authorities believe—rightly 
or wrongly—that it does not pay, and that the travelling 
public does not desire it. 

It has been remarked that English engines, if they run 
as fast as American, do not maintain their speed for such 
long distances. Not often, I admit, but there are 
exceptions to this rule too. I have several times known 
the ae Northern and Midland single-wheelers, and the 
North-Western and Caledonian 6ft. 6in. coupled, to 
maintain 80 miles an hour for ten and twelve miles on 
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end; and the new Midland 7ft. 9in. single, which has just 
attained 90 miles an hour, maintained 80 miles an hour 
and upward for thirteen consecutive miles. 

That the American engines can and do pull heavier 
loads at high speeds than English engines as a rule do, is 
doubtless true, and one reason is that larger and more 
powerful engines can be used owing to the dimensions of 
the tunnels, bridges, kc., permitting the passage of loco- 
motives fully 2ft. higher than the English type. Many 
American engines measure 15ft. 6in. from the rail to top 
of chimney, and some even 15ft. 9in., while English 
locomotives cannot exceed a height of about 13ft. 6in. The 
additional space afforded is of the utmost value. 








THE GREAT CENTRAL RAILWAY WORKS. 


EXTREMELY rapid progress is now being made with the 
terminal hotel, as with all the works in connection with the 
Great Central Railway. Advantage is being taken of the 
mild weather to push on with everything, especially, of course, 
in the way of bricks and mortar. The hotel facing Maryle- 
bone-road is already up to the second-floor windows onall sides, 
and will be nearly rectangular in plan, the size being about 
70 yards in width by 90 yards or so in length from north to 
south. Red pressed bricks, laid in Knglish bond, form the 
material, with terra-cotta dressings. On the west side are 
six very large windows on the ground floor, with terra-cotta 
arches, giving light to a splendid banqueting-room. The 
Marylebone-road front is to have a central carriage entrance 
into a covered courtyard, and there will be a subway from 
the hotel into the station. Judging from a picture outside 
there will be seven storeys, including two in the roof, with a 
clock tower over the entrance. Mr. R Edis is architect 
both of the hotel and the station. Of the latter not much 
is yet visible above ground, but the foundations are in 
for a good deal of it, and the ground is fast being excavated. 
Many lines of rail are laid all over the site, and most of the 
débris of the old houses is gone. 

The raised road in substitution for Boston-street, which 
will pass over the railway at the north end of the new 
terminus, is now to all intents and purposes finished, the 
iron side walls of the bridge being now in process of erection. 
This road, which will be 40ft. or 45ft. wide, will go straight 
on into Lisson-grove, emerging there by the widening of 
Ss. John’s-place. Between it and Alpha-road the principal 
goods shed or warehouse is situated, thirty-five of its great 
iron columns being now in position. The girders binding 
these together at the first-floor level are partly up. It is 
stated that eleven and a-half acres of floor space will be 
provided in the goods station and warehouses. 

The goods yard will lie entirely to the west of the passenger 
lines, and south of the branch which goes under Grove-road 
to the coal sidings. The or ger ige bridge here is nearly 
finished, though still boarded off, but the girders, gas and 
water pipes are down, so that the bulk of the operation is 
got through. Between the coal branch and the Regent's 
Canal the ground is now levelled and ready to receive the 
permanent way, stacks of sleepers for which are already on 
the ground. The boundary walls of the coal yard are 
finished, except the coping, along the north and south sides 
of the area; they are of blue bricks with buttresses at 
intervals of 12ft. or 15ft. A large amount of excavation will 
ba necessary here, but much has already been done. It is 
reported that the company is already beginning to think 
this space insufficient, and has lodged plans for an enlarge- 
ment between the south side and Church-street. This is 
likely to meet with a good deal of local opposition, as it 
greatly upsets the shopkeeping and small trading interests 
of the neighbourhood. The additional room would comprise 
400 or 500 houses, mostly of a r class, the rateable value 
being only about £9000. In the long run, no doubt, the 
whole neighbourhood will be ple by the railway, but 
naturally those tradesmen whose customers are cut off from 
them by the stopping of so many streets do not want to see 
the process carried any further just yet. However, extensive 
temporary dislocation of business is quite unavoidable in 
these cases, but that it will more than right itself in time 
can hardly be doubted. 

Further out, the tunnel and covered- way extending a 
mile from Wellington-place to the London and North- 
Western Railway is still under construction, but there is not 
much left to do now, and the further portion, on to Finchley- 
road, has been finished some time. West Hampstead Station 
is eg on the new pair of roads north of the old 
ones, the latter being handed over to the Great Central, 
whilst the former will in future be the Metropolitan. West- 
end-lane bridge, which goes over both lines at this point, is 
being widened, a most necessary undertaking in view of the 
extraordinary growth of the neighbourhood. But lately a 
semi-rural bye way from Hampstead to Kilburn, there are 
now three passenger stations in it almost side by side, and a 
great amount of traffic. A little further on the Great 
Central will be carried upon an iron viaduct, laid upon brick 
piers, leading on to the bridge over the North London Rail- 
way. The viaduct is now being constructed, as are the 
bridges adjoining Kilburn-Brondesbury Station, which are the 
last under-bridges of any importance in the London district. 








SHORT NOTICE. 


The Model Engineer and Amateur Electrician: A Journal of 
Mechanics and Klectricity for Amateurs and Students. Vol, i. 


No. I. January, 1898, 2d:—In all probability this well-produced 
little magazine will meet with conaldacable success, The number 
of amateur mechanics is very considerable, and the amount of 
literature they are able to consume is enormous. The Model Engi- 
neer, to judge from the — copy, is going about its work in a 
very business-like way. ‘he illustrations are capital, and we 
notice that the drawings of a model goods ‘on in this number 
are correct reproductions of dimensioned shop tracings. The 
electrical section is also on the whole carefully done. 








BOOKS RECEIVED, 
'* Transactions” of the American Society of Mechanical Engineers. 


THE 


'F 


ai ia 


JELMAN-WEPP 





CRUSHER 


i] 
Hutt 

(((th\ 
(" 





tig. 1 


THE JELMAN-WEPP CRUSHER. 


In the Jelman-Wepp crusher, as shown in the accompany- 
ing engravings, the rocking jaw of the crusher is pulled or 
drawn against the stationary jaw A, instead of being pushed 
or driven against it. The latter system, which is that at 
present universally adopted, requires the fixed or stationary 
jaw to be “aan in a very massive frame, forming part of 
the body of the machine. In this crusher the stationary 
jaw frame is hung ona steel excentric shaft C, which draws ths 
oscillating jaw D up to it, 
and against the fixed or 
stationary jaw. The jaws 
A E are kept in position 
by the tightening bolts 
FF. The jaw frames are 
connected with two con- 
necting-rods g, one on 
each ofthem. This crusher 
can be set so as to crush 
to any gauge required, by 
either raising or lowering 
the wedge H. 

No part of this crusher 
requires changing until the 
jaws are worn out at both 
ends, and this change can 
be done, it is claimed, in 
one-eighth of the time of 
other machines, As engi- 
neers are well aware, 
crushers are often placed 
in a position where there 
is very little head room, 
and where the removal of 
the jaws is consequently 
@ matter of great diffi- 
culty. To obviate this, the 
crusher is provided with 
jaw frames constructed tq 
turn down on a hinge, so 
—_ the gre hp be easily 

rawn out and replaced, as 
shown in Fig. 1. 

Three sizes of the crusher 
are made. The size of the 
mouth of No. 1 is din. by 
10in., weight about 1 ton 
10 cwt. No. 2 is Gin. by 
12in., weight about two 
tons. No. 3 is Sin. by 
12in., weight about three 
tons. The height of the 
largest is 5ft. 8in., and its 
extreme width is 2ft. 3in., 
and the speed at which the 
pulley is driven from 191 
revolutions per minute. 
The owners claim that the 
largest machine crushes 
from 3 to 15 tons of rock 
quartz per hour, the out- 
put depending on the hard- 
ness of the material. This 
crusher is made by the 
Ore Atomic Reduction and 
Gold Extraction Company, 
London, 








LAUNCH AT MIDDLESBROUGH. 


—On Thursday, December F avy! 





; DEATH OF MR. JAMES PLATI, GLOUCESTER. 





WE regret to record the death of Mr. James Platt, J.P., 
which occurred at his residence, Somerset House, Gloucester, 
on Wednesday. Mr. Piatt, who was sixty-four yearsof age, was 
senior partner in the well-known engineering firm of Fielding 
and Platt, Limited, High Orchard, Gloucester, and was also 
deputy chairman of the Gloucester Railway Carriage and 
WagonCompany. Thedeceased gentlemancamsto Gloucester 
from Yorkshire about forty years age, and was maneg‘r 





FIc2 EWoyecR 


Vol. xviii, 1897, New York City: Published by the Society, 23rd, Sir Raylton Dixon and 
97. eh ie ware . ee Co,, Limited, launched from 
_ “ Transactions” of the Institution of Engineers and Shipbuilders | their Cleveland Dockyards, Middlesbrough, a steel screw steamer | to the late firm of Savory and Son—now Summers and Scott, 
in Scotland, Forty-first session, 1897—98. Vol. xli, Part ii. | built to the order of Messrs, Elder, Dempster, and Co., of Liver- | Gloucester. In 1966 he joined the late Mr. Samuel Fielding 
Issued December, 1897. Glasgow: Wm. Asher, 80, Gordon-| pool, Her principal dimensions are :— , t.; beam | in partnership at the Atlas Ironworks, which continued until 
street. extreme, 44ft.; depth moulded, 26ft. She is built to Lloyd’s | 1974, when Mr. Fielding died. Since that time the business 
1897, Western Australia: Report on the Working of the Government | highest class spar-deck rule, and has a deadweight carrying capacity |}. been carried on by Mr. Platt with Messrs. James and 
Railways and Tr ys for the Year ended June 30th, 1897. | of about 4550 tons on a light draught of water. Triple-expansion | 51), Fielding. About two years ago the business was con- 
Presented to both nee ¢ ———- AR his Eoomeys a by —. a chasis ant ee et verted: into 4 private limited company, the shares being 
command. Perth: By authority: Ric ather, Government | of Hartlepool, having gylinders 23in., 36in., 59in. by 42in. stroke, 
Printer, 1897, , . On leaving the ways she was named Gambia. held by the families of the partners, who became directors. 
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Mr. Platt was a Justice of the Peace for the city, represent- 


ing the South Ward of the City Council for a number of 


years. He had also been an alderman, and 


mayor of the city in 1891. 


shire Engineering Society, was a director 


Trustee. It was onl 


leaves a widow, a daughter, and five sons. 


acquaintances. 








ELECTRIC BRAZING. 


Tur Electric Metal Working Syndicate, of 61, Gracechurch- 
street, is introducing a system of brazing which consists in | 
the substitution of an electric arc for the ordinary gas blow | £4 103. per ton. 


he was 
He had also been president 
of the Local Chamber of Commerce and the wow 
of C) 
Gas Company, a Governor of the Infirmary, and a Charity 
on Tuesday last that his appoint- 
ment as a Governor of the Gloucester Endowed Schools was 
reported to the City Council. In religion the deceased was a | 
staunch Nonconformfst, and in politics was prominently | 
identified with the Liberal party, and had held the office of 
President of the Gloucester Liberal Association. Mr. Platt 
Although Mr. 
Piatt had been in a very precarious state of health for some 
time past, it was hoped that he was gaining strength, and 
his death will come as a shock to many friends and 





and gives a good return. The result is that a country as a whole 
has to bear the cost of any extra facilities given to traffic, trade, 
and isolated districts ; instead of this being left to the mercy of 
shareholders, who naturally only ‘‘improve or extend” for the 
sake of an immediate benefit to themselves. Europe is estimated 

possess 159,308 miles of railway, of which Great Britain has 
21,277 miles, all cf which are private enterprises, The first and 
only State railway belonging to the British Government is now 
building in Uganda, Africa. Taking the 21,277 miles of railway 
in Great Britain at the estimated cost of £42,000 per mile, they 
come out at £893,634,000, but the actual estimated selling 
value to-day may be calculated to represent something like 
£1,200,000,000 sterling, or, say, double the national debt. ‘The 
United States have now 182,800 miles of railway, but the exten- 
sions during the Jast few years have been but moderate. They 
are not likely to progress rapidly after the heavy losses suffered 
by investors during recent years. , 

Steel rails came into general use about twenty-one years sgo, 
and that period is es‘imated to be about the life of a rail, although 
this will vary according to the traffic. We hope, therefore, for 
thesake of the rail industry, that there will now be an increase in the 
demands for new rails forre-laying purposes, The loss sustained by 
the sale of old steel rails in proportion to their original high price 
is somewhat set cff by the present reduced cost of new ones, as 
the following comparison shows :—Steel rails, 60 lb. per yard, cost 





in 1876 about £8 per ton ; steel rails, 60 lb. pr yard, cost in 1897 

tail makers have been fairly busy this year, but 
the demand likely to be 
caused by new lines is not 
more than can easily be 





APPARATUS FOR ELECTRIC BRAZiAG 


pipe. The apparatus is extremely simple, and very easily 
worked. The apparatus consists, as shown in the engraving, 
of a carbon holder and a pair of carbon electrodes. In using 
the apparatus an arc is struck between the electrodes, and a 
powerful flame like that of a gas biow pipe, but of much 
greater range of temperature, is proje ‘ted from between the 
adjacent ends of the electrodes, and ix directed upon the 
material to be heated. We understand that the apparatus 
is in practical use in Sunderland. 








UNITED STATES GUNBOATS. 

In THE EnGtnEER of Dacember 3rd we described and 
illustrated a number of light draught gunboats for the United 
States navy. Amongst these were the Wilmington and 
Nashville, full details of which were given then, of which we 
give in our supplement to-day, as promised, sectional eleva- 
tions and plans. 








THE TRADE OF 1897. 


Messrs. Bottrnc AND Lowe, in their excellent trade 
review, say :— 

In cur last review— December, 1896—of the iron and steel trades, 
we remarked :—‘‘ Oar exports have increased, and ruling prices 
have given a fair return to both employers and workmen.” This 








| requirements of other countries have not made up for this defici- 


satisfactory condition continued until the middle of the present | 
year, but unfortunately since then the trade of the country has | 


been interfered with by the engineers’ strike for an ‘‘ eight hours 
day” with nine hours’ Pay. Works were then full of orders, 
many of which, however, have since been cancelled, as manufac- 
turers were not in a position to out their engagements with 
regard to time of delivery. The harm that has been caused is 
beyond calculation, and the effects will doubtless be felt for a long 
time, There now appears, however, to be a prospect of settle- 
ment being arrived at in the near future; but before matters 
subside into their old groove, the result will be 
and —— directly and indirectly, much of which will have to be 
borne by the middle-class investors. Probably English capitalists 
will hesitate to support fresh industrial enterprises at home, and 


dle is 5}ft. from the floor, and the saw travels 4ft. 


| The machine is built for heavy work, and has cut through 1b5in, of 
| cast steel in 28 minutes, The machine may be driven 


in many instances will prefer to invest in works abroad, which may | 
or may not be competitive, and hence another serious effect of the | 


strike. We have frequent information that companies of all kinds 
are being started by continental capitalists for the erection of 


works in Russia and Eastern Europe—which have hitherto been | 
| metrical section—weighing 75 lb. and 851b. per 


our customers—and with very good prospects of success; in fact, 


it has been computed that about £12,000,000 sterling have been | 


during the last two years, 
ed for following the same course, 
bearing in mind that such enterprises have as a rule heavy pro- 
tective duties in their favour, and no labour troubles, @ are 
often apprcached upon this subject by correspondents abroad. 
It has to be further considered that Great Britain must largely 
pay for the food it imports from other countries—say, to the extent 
of about £150,000,000 sterling a the shape of correspond- 
ing exports. For every four loaves of bread we consume, three 
are made from foreign corn, and whilst 500,000 human beings are 
added to our population every year, it becomes evident that we 
can ill-afford to decrease our exports. Most European countries, 
on the other hand, are able, 7 their home production, to provide 
for nearly all their wants of this c! r. 


—— by them for such 
Evglishmen could hardly be b 


A feeling prevails on the Continent that all railways ought to be 
the property of the State, or at any rate under its direct control. 
This view appsars to be spreading, and all countries join in the 
movement, as money for such purposes can be borrowed cheaply, | 


| high, with a moment of inertia of 21°58, and a section modulus of 








met, 
The general employ- 
ment of steel for ship- 
building, the manufacture 
of which has developed so 
rapidly, dates back only 
twenty years. We stated 
in our report for 1877, 
that the Government per- 
mitted in that year, for 
the first time, the substi- 
tution of steel for iron in 
war vessels and Liloyd’s 
for merchant  veseels, 
Steel plates then cost 
£13103, as against £5 103, 
to-day. At the present 
time less than 1 per cent. 
of vessels built are con- 
structed of iron. In ship- 
building we are now run 
vei closely by other 
nations, more especially 
by the Germans, who in 
their modern, excellently- 
equipped establishments 
are turning out first-class 
work, The recent suc- 
cessful North (German 
Lloyd steamers are in- 
stances of this, 
Tin-plates used to be 
one of the leading features 
in our exports, and ex- 
ceeded rails in value, 
The quantities shipped to 
the United S:ates have 
diminished considerably, 
and unfortunately the 


ency. A few years ago scarcely any were made in the United 
States—all were imported from Great Britain, but since the new 
special protective duty on this article has been in force they pro- 
duce millions of boxes. The estimated output of tin-plates in the 
United States for 1897 is 226,000 tons ; the estimated total import 
of tin-plates in the United States for 1897 is 91,000 tons, and this 
latter figure will — become annually reduced, 

Judging from the state of markets here and abroad, we cannot 
but think when once the strike is at an end the coming year will 
give a fair amount of occupation to manufacturers and the trade 
generally, whilst present prices are likely to rule without much 
alteration. Exports of iron and steel for eleven months endin 
30th November :—1895, £17,920,885 ; 1896, £21,853,794; 1897, 
£22,64€,529. 








AMERICAN ENGINEERING NEWS. 
[From our Special Commissioner. ] 


Sawing machine for cutting metal.—A new form of the Bryant saw 
for metal cutting has a been brought out, in which the saw 
-~ —_ — neal t the back he the bed-plate to — 

e work is attached is a heavy upright dard, carrying a hori- 
zontal pivoted arm, peters: fee a a weight on the end of 
the arm projecting behind the standard. The main part of the 
arm extends over the bed-plate, and has a saddle the 
circular saw, this saw being driven, as in all the Bryant machines, 
by a pinion engaging directly with the teeth of the saw, the pinion 
being driven by bevel gearing from a shaft on the swinging arm. 
An upright threaded rod secured to the bed-plate extends up 
through the end of the arm, a nut on which is revolved by 
mechanism, and thus feeds the arm and saw down upon the wor 
or gives it the quick upward return motion, the latter beiog 
done automatically at the end of the cut, The feed can be varied 
from jin. to lin. per minute without stopping the machine or feed 
motion. The saw is 36in, diameter, and has no projections on 
the outer face. The lower table or bed-plate is D54ft. by 64ft., 
with an adjustable table 24ft. ty 5}ft., which can be moved by a 
crank and pinion, and clamped in any desired position. The arm 

along the arm. 


y belting 
or by an electric motor. Its weight is about 9 tons, and it cccu- 
pies a floor space 7ft. by 11ft, 

American rails for India,—Some large orders for steel rails for 
India have recently been finished by the Maryland Steel 
Company, including fiange rails and double-head rails—of sym- 

yard, Some of 
these were for the Bengal-Nagpur Railway, and others for the 
East Indian Railway. The 75 lb. double-head rails were 5:2in. 


8°3. In the tests a concentrated load of 28 gross tons was — 
by a 2in. round bar resting on the head of a piece of rail, sup- 
—. by pin bearings 3ft. 6, apart centre to centre, the bar 
ing at the middle of the . e weight was eee gradu- 
ally, and gave a deflection of jin, in half an hour. Tae modulus of 
elasticity was 35,888,000 1b. perequare inch, and the bending moment 
658,560 inch-pounds, As the section modulus was 83, and as there 
was no permanent set, the elastic limit was over 79,400 lb. per 
square inch. Other samples tested for ultimate ing stren 
broke at about 121,000 lb. per square inch. With a drop test of 
a weight of 2240 Ib. falling 16ft. to 24ft., thirty blows failed to 
oem ned any signs of fracture, though the rails were badly twisted. 
‘he bars were turned upside down several times so as to reverse 
the strains. The rails are of Bessemer steel, with 0°4 per cent. 


rolied at a low temperature, which treatment is as important as 
the chemical composition in producing a strong and tough steel, 

Double-deck electric tramcar,—The use of tramway cars with seats 
on the roof is very limited in the United States, in spite of the 
fact that they are specially adapted for many lines having heavy 
traffic, although in some cases the limited headway under railway 
bridges would preclude their use on certain routes. Most of the 
few cars of this type that are in use resemble the ordinary Hoglish 
cars, but are generally larger, having oe at the ends, and 
being carried on two rigid axles, or two swivelling trucks or bogies, 
A double-deck car on the Chicago General Railway has cevera] 
points of difference from the ordinary car, and was built under 
patents owned by C. L. Pullman. The ends of the car are closed, 
and of semicircular form, there being no end platforms, At 
the middle is a platform with steps on each side, and 
sliding doors affording access to the two end compart- 
ments, each of which seats eighteen persons. ‘Two stairways 
, lead up from this platform to the roof or upper deck, which 
extends the full length of the car, and has Jongitudinal seats back 
to back, seating forty-four persons, This upper deck is roofed over, 
and may be po nea by movable panels and sashes for winter use, 
At each end of the upper storey is an enclosed compartment for the 
motorman, with a trolley pole directly above it. The car has the 
Christensen air brake and thirty incandescent lamps, and electric 
buttons are fitted inside and outside for patsengers to use in signal. 
ing the motorman to stop the car, It is 25ft. 8in. lorg, 8ft, 
wide, and 13ft. high, weighing about 12 tons. The posts, sides, 
&c,, are of steel, wood being used only for the doors, floor, and 
window frames. It is carried on two four-whseled bogies, with 
a 40-horse power motor on each axle, but two motors of this 
power are all that are required. 

A new tuyere for blast furnaces.—There is at present an evident 
tendency towards the use of an increased number of tuyeres in 
blast furnaces, not only to deliver the amount of air required for 
furnaces of increased sizo, but also to effect a better distribution 
of the blast. In the now Gaines tuyere the opening is ‘lat and 
elongated instead of circular, somewhat wider in the middle than 
at the ends, The siz> and shape of the opening and the form of 
the lips are so designed as to deliver the air in a fan-shaped form, 
the blast from each tuyere filling the triangular space contained 
within radial lines from the centre of the furnace to points between 
the tuyers. Bosides thus ensuring a wide distribution of a thin 
blast—instead of a round jet blast—the opening is such as to givo 
a uniform volume and force of blast at all points, 

Foundry test bars —In a recent paper before the littsbury 
Foundry Association, Mr. Moldenke advocated the use of test 
bars, made and tested under uniform standard epecifications, 
so that purchasers can demand and obtain iron of any desired 
quality suitable for any class of work, Ordinarily, test bars can 
be so poured and a as to show any desired results. With 
tests of pig iron made in this way, the ironfounder can demand 

rotection from the poorer grades by calling for standard test 
ars for comparison with trands of known excellence ; then pro- 
ducers of bigh grades of iron will gladly avail themselves of the 
opportunity to cffer them, and thus reap the profits due to 
conscientious and high-class work. Whilo at first the adoption 
of a standard system of preparing test bar; may seem an un- 
desirable innovation, its results will be benefivial in the end. 

The Rockwood compound engine.—At the annual meeting of the 
American Society of Mechanical Engineers there was an interesting 
discussion on the Rockwood type of compound engine, in which 
the cylinder proportions are as 7 to 1 instead of the usual pro- 
portions of 3 to << This type of engine was designed a few years 
ago, and met with great opposition from theoretical and practical 
engineers, yet the results of tests made under tie direction of some 
of its opponents show very satisfactory results, and will be of 
interest to all persons interested iu steam engine economy. In 
tests of a triple-expansion, a 3 to 1 compound and a7 tol com- 
= engine, the comparative effisiencies reduced to a uniform 

is showed 13°68 lb. of steam per indicated horse-power for 
the former, 17 3 for the second, and 15:1 for the third. Although 
the 7 tol compound is at a disadvantage under constant load, yet 
under loads subject to large variation, as in an electric light plant, 
it seems likely to more than hold its own. In a comparison of 
the two compounds, the 7 to 1 shows the most favourable results 
in all efficiencies, but whother 7 to 1 is the most economical ratio, 
or whether this ratio lies betwean the 3 to 1 and the7 tol, isa 
matter for further investigation. The superior quality of steam in 
the high-pressure cylinder of the 7 to 1 engine indicates that the 
exceptional drop at exhaust causes an ptionally plete dis- 
charge of the mixed steam and water, with unusually complete 
drying of the cylinder walls by re-evaporation, and with such 





| promptness of action that Jittle heat is rejected from the dry 


cylinder walls during the exhaust. ll this results in a corre- 
sponding reduction of the heat exchange waste during the succeed- 
admission period, causing some economy in heat, steam, and 
fuel, although the great range of temperature and of pressure in 
the high-pressure cylinder would seem likely to tend to increase 
the wastes, 

Tank for testing naval models,—A tank for conducting experi- 
ments in ship design is now being built at the Washington Navy 
Yard at a cost of about £20,000. It will be a concrete lined 
basin surmounted by a brick building 500ft. by 50ft., with steel 
roof trusses, The main part of the basin will be 370ft. long, 
43ft. wide, and 14ft, deep. At one end is an extension 70‘t. long 
and 6ft, wide, in which the models will be started, and this wiil 
be fitted with means for accurately measuring the models when 
afloat. There will also be a standard weighing apparatus for 
adjusting and standardising the dynamometers which measure the 
resistance, At the other end of the basin will be an extension 34ft. 
long and 8ft. wide, into which the models will be run at the end 
of the trip. On each side of the basin are heavy railway 
tanks, supporting the ends of a carriage spanning the basin, this 
carriage towing the models. This carriage is driven by four 
electric motors, taking current from a wire by means of trolley 
poles. The dynamometers sre mounted on the carriage, together 
with the electrical measuring and recording apparatas, which 
describes diagrams sho the results of the work. Hydraulic 
brake cylinders on each side of the carriage provide for stopping 
the carriage when ran at very high pn The models will bs 
one-twentieth of the actual sizo of the vessels, the model for a 
400ft. ship being 20ft. long. They will be of pins cut to the 
lines of the designer, and balanced and ballasted to the required 
trim and draught. Tests will be made with models for merchant 
ships as well as war ships, and yO experiments will be conducted 
a3 to the effects of propellers of different sizes and shapes, and the 
effects of the shape of the stern upon the efficiency of the 
propeller, 








APPOINTMENT.—The Natal Government has appointed Mr. 
M. W. Carr, M. Inst. C.E., to the office of consulting en- 
gineer to the Agent-General for the Colony in London. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty. :—Knogineers: Frank D, Thor- 
sett, to the Racoon, George T. Kerswell, to the Alarm, A. E, 
Collings, to the Hunter, and George H. Morris, to the Tamar, 
additional, to date December 29th ; and James P. Leahy, to the 
Victorious, undated. 

TRADE AND Business ANNOUNCEMENTS.—Messrs. Neileon and 
Co. intimate that on and after the 25th inst., the designation of 
the firm will be Neilson, Reid and Co., the constitution of the 
firm remaining as at present.—Mr. Loslie S. Robinson, Assoc. 
M. Inst. C.E, M.LM.E., M.LN.A.,. of 28, Victoria-street, 
Westminster, is taking into partnership Mr. Frank D, Outram 
—late of the Royal Eogineere—who has had very erable 





carbon, 1°02 manganese, 0°046 phosphorus, and 0 °037 per cent. 
sulphur, The results of the tests show that the rails were well 


experience in engineering undertakings, both of a civil and a 
mechanical nature. 
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LETTERS TO THE EDITOR. 
We do not hold oursel le for the opint y our 
(¥e _———) opinions 0; 





RAILWAY SPEEDS. 


Sir,—I have taken much interest in this correspondence, and 
in your own views. 1 had hoped, however, that the locomotive 
department designers of our large railways, or those responsible 
for what we may call the Eoglish maia-line standard patterns of 
our large manufacturers—such as Neilson, Diibs, &c.—would have 
contributed. ‘ 

The comparison between our locomotives and others is not one 
which can be readily and accurately made from long and fast 
rons under varying conditions of load, grades, winds, and weather. 
Magoificent runs have been made on both sides of the Atlantic 
with light and heavy loads, but I really think the greater speed 
has been attained by our American friends. I cannot think that 
the American type engine is an easier suspended engine, or that it 
has at all a superior track. Within reasonable limits, of course, 
the rigidity of the Eaglish plate frame is, in my opinion, conducive 
to fast running, as tending to minimise the violent jerking of the 
flanges against the rails from side to side. Apart from the useless 
work so expended the effective diameter of the wheels—all wheels, 
but especially the leaders und trailers—are being continually and 
very rapidly altered, because of the coning, and this item of longi- 
tudioal resistance must be a considerable function of the total resist- 
ance of the engine. Ia the hauled coaches themselves this cannot 
be so marked, and will be found to be less, I think, with radial box 
coaches. It is, no doubt, very considerable, where the wheel is 
small, but carries a considerable load, as with the trailers of a 
heavy single. 

The large-sizod, heavily-loaded wheels of cur singles, and 
latterly of our large and coupled engines, certainly increaso the 
momentary deflection of the rail. Query, D> they affect the 
centre of gravity of the engine correspondingly’ Bat I think the 
lower piston speed and larger cylinder give a corresponding advan- 
tage, the questions of balanced valves, larger exhaust ports, and 
improved blast bsing left out for the moment. 

Other things being equal, I do not think the grats and heatiog 
surfaces at present Fre and their proportions, have very mach 
t> do with it ; though large surfaces certainly allow the engine on 
heavy fast runs to make steam more freely without a very power- 
fai blast, with its attendant effect on exhausting. This, however, 
is not the case with a very fast light run. 

In considering the air resistance, the resistance of the uneven 
and broken-faced sides, top, and bottom of the engine and train 
must be taken into account. This skin friction, «vith its attendant 
and extensive eddying, must be very considerable, and with a 
wiod from the quarter, the flange and unequal diameter resist- 
ances are present and increased. 

Doubtless, as Mr. Stretton and other of your correspondents 
thiak, the back pressure due to the different treatment of the 
exhaust steam on our engines along its route from the piston up 
into the open air—with the larger ports with greater length, the 
siz3 and length of the exhaust passages and the difference in the 
blast arrangements—must be responsible for much of the differ- 
ence, I think, however, that on this account the American engine 
barns fuel ia a wasteful way, its clearances also being much larger, 
and I should imagine, though it is difficult to find reliable figures to 
show this, costs more for maintenance and rebuilding. 

Tae English railway manager naturally wants—and gets—as 
simple an engine as possible,“consistent with low upkeep and fuel 
economy ; it must be capable cf fast work on easy es with a 
heavy load, thus enabliog him to provide for competitive service on 
a competition road. But occasional very fast trains do not enable 
him to get more paying traffic through a given rection in a given 
time, and they only increase his fuel and oil accounts and main- 
tenance charges without decreasing his heavy indirect charges not 
directly connected with the train itself. Hs knowa that the 
ability of the engine to deal with increased and ¢xcessive demands 
on its energy, such as increased load, grades, snow, bad weather, 
and s'a:ks, and still to keep to the working time-table, is the 
important point; and that the resultant punctuality with its 
every recurring effect on the feeding trains all along the route is 
really, sentiment apart, the best inducement for the patronage of 
the passengers and the very thing which tends to increase the 
capacity of the road for the intermediate and, financially also, 
important goods and mineral traffic. 

In many cases the working table, even in fair weather, sets an 
almost impossible task for the engineman, and, with any hitch, 
the time lost and the quent unpunctuality ofall the other traffic, 
frequently affecting both roads, is a very serious drawback to the re- 
arrangement of traffic with financial success. Considering a fast 
and heavy passenger or goods train as a trunk train, the success of 
the whole depends on the mutual relations it bears with the branch 
trains at every point, often with those of other companies, 
especially where there is no local competition with that company. 

The general tendency of the last thirty years has been in the 
direction of stronger and therefore heavier rolling stock, of a more 
luxurious type, giving far more space per passenger, and of longer 
trains ; and the task set the engine designer has been a very 
complex one, and one not admitting of his giving much up for 
increased maximum speed. 

I hope to learn much from further correspondents in your 
valuable columns, and trast designers will take the subject up. 

London, December 25th, A, Wooprorre MANTON, 





Sin,—The interesting discussion on your question, ‘‘ Why does 
not an English locomotive run faster!” seems to have brought 
forward a most satisfactory solution. Several of your ccrrespon- 
dents point out unanimously that the Eaglish locomotive is built 
not merely for speed, but for economical werk at «p2eds at which 
it is intended t> run, 

The Americans seem to be fully aware of this, As a proof I 
shall cite some statements from an article by Mr. Angus Sinclair, 
on ‘*The Ratio of Heating Surface, Grate Area, and Cylinder 
Volame,” which ap in Locomotive Engineering in April, 
1897. In speaking of British locomotives, he says:—‘‘ The per- 
formance o' British locomotives, with their comparatively limited 
heating eurface and grate area, makes the difficulty of deciding 
upon what preportions are best exceedingly hard to determine ; 
but it is safe to say that few locomotives in Europe, pulling pas- 
senger trains, consume the amount of fuel burned by American 
omuae performing equal work. There are very few express loco- 
motives in this country that do their work with less than 50 1b, of 
fael per train mile, although there are a few striking exceptions, 

‘The writer rode upon the Caledonian Railway Company’s 
locomotive Danalastair last summer, when it was pulling a train 
of 604,688 lb., or a little over 302 American tons, and with engine 
and tender, a total of 791,6441b. The speed maintained was a little 
over fifty miles an hour, and an ascent of 1000ft. had to be made 
in the first fifty milee. The coal ——— of the engine was 
not over 381b, per train mile. The fuel used was Scotch coal, 
which is quite inferior to our best coals, and has about the same 
value for steam making as the ordinary line of Illinois coal. The 
passenger locomotives on English railways, where a highly supe- 
rior kind of coal is burned, very rarely exceed 30 lb. of to the 
mile, when pulling a train of 250 tons at fifty miles an hour. The 
Manchester, Sheffield, and Lincolnshire engine, whose dimensions 
are A spo does the work with 24 lb. of coal to the train mile. It 
is safe to say that there are none of our engines that can come up 
to this measure of economical working. 

‘* We do not believe that the inferior record made by American 
engines is due to steam-making parts. Oar boilers, with their 
ample grate area and heating surface, must be more efficient than 
those used abroad. The steam-using parts possess capabilities of 
waste which are thoroughly worthy of investigation, Our 
designers have steadily gone on increasing ratio of cylinder clear- 





ance to cylinder capacity, and the valve travel has been steadily 
made longer. Oar locomotives are as successfully and intelligently 
handled as any engines on wheels, The cause of their compara- 
tively high consumption of fuel must, therefore, be charged against 
the machine itself.” 

As for American locomotives, he s9y3 that '' American locomo- 
tives of a given size of driving wheel can force a train into high 
speed much more rapidly than foreign engines, and their capacity 
for fast running is much greater, but the owners may be paying 
too high a price for these characteristics,” 

I think that this American opinion, which is obviously coinciding 
with the views of many of your correspondents, seems to admit 
that English locomotives are admirably suited to the conditions for 
which roms are intended, or were intended up to the present, and 
nothing better could be said about them. 

Count FREDERICK SzAPaRy, 

Vienna, I, Neuer Markt 9, December 23rd. 


Sir,—The formula given by your correspondent, Mr. Dines, for 
air resistance does not apply to railway trains. 

Careful experiments have shown that the air resistance to a 
train depends on the volume of the train, and not at all on the 
end area. 

In fact, the conditions seem to resemble thosa pertaining to ships, 
the resistance to the movement of which depends not on the area 
of the bow, but on the wetted surface of the hull, and on eddies. 

Westminster, Dacember 28th. J. 








FOREIGN CONTRACTS. 


Sir,—I write to give certain information which may be useful 
to those who may be applying for work abroad. Some months ago 
I accepted an engagement as ‘‘ electrical engineer” to a large and 
important gold mining company in South America, The work for 
which I was sent was—primarily—to make a report and estimate 
of cost of, and, if found practicable, to carry out a large electric 
transmiztion of power scheme from a large water power about five 
miles away. 

At an interview I had with the board, it was explained that I 
was to enter into a three years’ contract, not because such a long 
time was in itself necessary, but because they wished me to have 
ample time to make myself fully conversant with the conditions 
pom of the power actually available, and that as my time would 
not be fally occupied, they desired an undertaking from me that 
I would fill up my time in any way available or desired. To such 
a reasonable contention I could, of course, take no exception. It 
was, of course, by no means certain that the work would be carried 
out, and I entered into the contract with that contingency in 
view, but it might be safely concluded that no business man would 
send an expert for certain particular work without being tolerably 
sure of his ground before incurring heavy expense for passage, 
&e. The facts are such, however, that I am driven to the con- 
clusion that there never was the slightest intention of carrying out 
any such work, but that their aim was to induce some good man 
to go out on alow salary, with future credit as part payment, and 
to then compel him to —- a much more expensive man in a 
radically different line. is may appear absurd, but I am con- 
vinced that the whole cause of never-ending friction and discon- 
tent — leaving “ backbiting” out of the question — which the 
directors complained of to me, is that they have tried to fit 
“square pegs” into “round holes.” A bad fit is hardly to be 
wondered at. To show how much intention there was of honestly 
considering the question, I need only state the simple facts. 

(1) That the driest season known for years has passed and 
nothing has been done, and I have been here over six months. 

(2) That the superintendent has informed me that he ‘‘ does 
not believe in it,” and that ‘it will never be carried ont while I 
am here.” 

On this I have been induced to waste three of the best years of 
my life and in the cervice of a company whose policy has been 
laissez-faire for many years, 

I should like with your permission to warn all those taking up 
foreign engagements to (1) To contract for one job and no other ; 
(2) to be exceedingly careful as to the company cr firm they 

ropose toserve under. (3) Tospendafew pounds in careful inquiries 
into the antecedents of their prospectlve employers, and to employ 
a competent solicitor to advise them. 

It is perhaps needless to point out that unless I were convinced 
of the importance of the points I have mentioned, I should not 
write from a distance of a good many thousand miles, C. E. 

September 6th, 





CHICAGO AND THE ERIE CANAL—A CORRECTION, 


Sir,—In THE ENGINEER of December 3rd, on page 542, you 
say an experiment on acceleration of train speed was carried out 
‘at Chicago” ona track ‘laid alongside the Erie Canal.” That 
canal does come within 500 miles of Chicago, and the tests were 
made at Schenectady, N.Y., 820 miles from Chicago. The cars 
used, however, were cars for the South Side Elevated Railroad, of 
Chicago, which is abandoning steam | tives for electric motor 
cars, following the example of the other elevated railways of that 
city. The cars had been sent to the works of the General Electric 

pany, at Sch tady, to be fitted with the electric motors 
and equipment of the Sprague system of traction. It may also 
be in order to note that in a recent issue reference was made to 
the Sault Sainte Marie locks on the St. Lawrence River. But 
Sault Sainte Marie and its locks are at the narrow outlet between 
Lakes Superior and Huron, some 500 miles from the St. Lawrence 
River in a direct Jine, or over 800 miles by navigation. 

Chicago, December 14th, E. E, Russett TratMan, C,E, 














FUEL ON SUGAR ESTATES. 


Sir,—As an engineer in charge of a considerable amount of 
sugar-making machinery, the question of bagasse or cane brash as 
a steam raiser interests me very deeply, and | venture to hope that 
perhaps it will interest others of your readers who, like myself, are 
in charge of sugar-making plants abroad. I have made many 
trials of the value of e as a fuel, and also of the value of 
cane straw, as well as analyses of the products of combustion, and 
although we are doing fairly well, and burning very little indeed 
beyond our bagasse—green as it comes from the mills, and con- 
taining about 52 per cent. moisture and { per cent, sugar—still 
the analyses show that there is much still to be desired, and that 
combustion is by no means perfect. Iam still busy with some more 
trials and analyses, but hope to be through within a fortnight, so 
if this gives rise to any correspondence on the subject I shall be 
very glad indeed to mail you my figures in the hope of eliciting 
others, and getting some light on a subject that przzles me a good 
deal in many ways. If any fellow-worker would care to write to 
me direct shall be most happy to send the result of four years’ 
experimenting. In this case Tomb be obliged by your furnishing 
my address to anyone who wants it. COLONIAL ENGINEER, 

River Dragon, Mauritius, November 29th. 





THE COST OF WORKING DRAWINGS. 


Smr,—Allow me, with thirty-seven years’ experience, to state 
that these are usually the production of the maker of engines 
and machinery, for the guidance of the shop raquirements and 
afterwards the erectors. Copies are supplied to the consulting 
engineer for approval. 

y experience dates from the office of the late Richard Roberts, 
C.E., as confidential assistant from 1860 to his death in 1864, and 
some half-dozen offices since, in a similar position. No further 
charge was made beyond hotel and travelling expenses than 5 per 
cent. on the total outlay. 

In large contracts 3 per cent. would be ample remuneration for 
the services of a consulting engineer, which, if not defined at on- 





set, would be as the quantity x, and in many cases dear at any 
price, Putting in ‘‘ time” does not convey anything. 
Manchester, Dacember 28th. EXPERIENCE, 





THEORETICAL DYNAMICS. 


Sir,—Your correspondent ‘ W, A. 8S, B.” obviously bas had no 
experience with small armr. I do not pretend to know why a 
dirty rifie or fowling-piece kicks more than a clean one, but that 
it does so is certain. It is in no way a physiological fancy. 

If “W. A. 8. B.” will fire rounds alternately from a clean and 
a dirty gun, he will learn a lot that he does not knownow. [ 
would suggest the use, if mer of two ‘‘ Tower muskets "—the 
old ‘‘ Brown Bess”—or failirg these, let him try twoshort Eofields. 
The modern emall bore fired with cordite has no kick worth 
naming, 

Perhaps cone of your correspondents could tell me why the 
short Enfield kicked so awfully as compared with the long Enfield, 
which was, I think, the same gun with a barrel about 6in. longer. 

Wimbledon, December 28th. OLD RIFLEMAN, 





Sir,—I had intended writing you on the foul rifls puzzle last 
week, but was unable to do so through force of circumstances, and 
I now see that ‘‘W. A.S, B.” has given the explanation I thought 
of suggesting. As theoretical problems are to the fore, perhaps I 
may be permitted to suggest the following :—Go into a boiler-rcom 
when steam is up and the water near the bottom cf the gauge 
glass, said gauge glass in ordinary working order, with steam 
and water cocks open to the boiler and the blow through 
cock closed. Tarn off the steam cock. The water rushes up 
and fills the glass with a velocity which is surprising, though it 
was full cf steam before the cock was closed. What becomes cf 
this steam! Is it absorbed by water, which is, of necessity, of tie 
came pressure and temperature as itself’ Condensation, I believe, 
is inadmissible, as the temperature of the engine-room—whether 
below freezing point in the open air or at 150 deg. Fah. in a 
t ’s stokehold— makes no eensible difference, 

JOHN S. V. BIckFroRD, 
Camborne, Cornwall, December 27th. 











DEEP LEVEL GOLD MINING IN JOHANNES- 
BURG. 
(From our own Correspondent ) 

UNDOUBTEDLY the most remarkable recent achievement of minirg 
engineering has been the equipment and development of the deep 
level workings on the Witwatersrand. The conversion of gold 
mining from a hazardous adventure into an industrial enterprise 
of the same certitude as coal mining was only accomplished by 
calling in the aid of the most up-to-date engineering science. 
on. 5s ressure engines, fuel economisers, modern air compressors, 
and electrical power transmission have counted for as much as 
the strictly metallurgical advances in the cyanide process, &c. The 
principle of the deep level undertakings is that of compenrating 
for the cost of extracting ore from great depths by dealing with an 
enormous quantity in every working day. It is, therefore, exas- 
perating that this engineering triumph should be hindered from 

ctical realisation by outside economic causes. Just asthe deep 
levels generally are approaching the crushing stage the working 
costs of mining are so increased by the rinde , the drought, 
and other untoward ir fluences, that it seems doubtful whether it 
will be possible in some instances to work to such enormous depths 
at a profit. 

It had been hoped that the Transvaal Government would have 
accepted the conclusions of the Industrial Commission, and that by 
abolishing or modifying the dynamite and railway concessions, it 
would have substantially lessened the cost of working the mines. 
Such a step would at once have opened up to profitable production 
not only the deep levels, but also the larger number of low-grade 
mines which it does not pay to work under existing conditions. 
According to a recent speech by a big Johannesburg financier, the 
Witwatersrand banket ought, under E oe economic conditions, 
to be yielding a million onnces of gol: rmonth. The situation 
is especially galling to the mining population because the conces- 
sions which weigh upon it so heavily contribute to the ‘revenues, 
not of the State, but of continental capitalists. However, nothing 
seems more certain than that the Government will not accept a 
policy of economic reform. The chief matter of interest, there- 
fore, is how far the pressure of the monopolies is actually pre- 
judicing the industry, and how far it has been exaggerated in the 
interests of political propaganda. So far as the poorer mines of 
the Rand are concerned, as well as properties in outside gold 
districts of the Transvaal, there is no doubt that the high price of 
dynamite and the heavy cost of coal have an absolutely crippling 
effect. Their influence upon the deep levels as a whole has 
however, been greatly exaggerated. The fact that it is suggested 
to close down one mine, by no means situated upon the richest 

rt of the “dip,” is no warrant for the general alarm which ba3 
ios taken as to the future of this great engineering enter- 
prise. And the cessation of opsrations even in this particular 
mine is really based rather upon the difficulty of gettiog 
fresh capital —_ favourable terms just now, than upon the 
proved unpayableness of the ore bodies. Moreover, the 
working figures of some of the leading Rand mines have lately 
shown a continuous diminution of expenses, and the mining engi- 
neers have by no means said their last word in this connection. 
It is to technical progress, rather than to Boer conversion, that the 
Transvaal gold mining industry must look for its best chances of 
renewed prosperity. In this very matter of deep-level develop- ~ 
ment it is doubtful whether the system cf turned vertical shafts, 
generally adopted on the Rand, is not inferior to the central 
vertical in respect both of economy and rapidity of results, Mr. 
G. A. Danny contends that in opening up a property of 5000ft. by 
3000ft., with a dip to the reef of 25 deg., a vertical shaft sunk 
directly upon the reef, and continuing along it to the outer 
boundary, will cost £857,000, as against £810,000 for a shaft sunk 
midway between the two boundaries, while the cheaper construc- 
tion will also favour cheaper working. Turned incline shafts have 
already been generally discarded in favour of vertical, and thess 
data suggest that the further innovation is worth considering. | 
Another important opportunity for increased economy is in the 
designing of more efficient air-compressing and rock-drill plant, 
and it is satisfactory to note that engineers on the Rand are at 
length taking steps to get comparative statistics of the duties 
obtained from various representative installations. What can be 
done by the improvement of i methods is shown 
in the case of one Witwatersrand mine, where the cost of 
working has been reduced from 323, 6d. to 24s. per ton 
within the last three or four years. In the improvement of ore 
sorting and transport, there is still the possibility of materially 
reducing costs. Then there is another substantisl ground for 
cheerfulness in the reported discovery of excellent coal seams on 
the West Rand. If the statements about this mineral are correct 
its use should permit of a saving of quite 6d. per ton in the cost 
of working to more adjacent gold mines. On the whole, it would 
appear that the deep levels and the Witwatersrand gold industry 
generally are likely to suffer no such early collapse as is talked 
about in some quarters. After all, the Government restrictions 
are no new thing, and they are so far less terrible now-a-days in 
that they have to be added to continually reducing workivg costs. 
Mining engineers and makers of mining’machinery need not feel 
apy serious consternation at the ramours of the wholesale closing 
down of the gold mines. No doubt a more sympathetic Govern- 
ment would immensely stimulate the progress cf the Transvaal 
mineral industry, but even the hostile attitude of the country’s 
rulers cannot for long retard it, ‘ 
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KAY'S PATENT ACETYLENE GAS GENERATOR. 





Works have recently been established at Manchester by 
the Manchester Acetylene Gas and Carbide Company, who 
have taken up the manufacture of Kay’s patent safe acetylene 
gas generators and other inventions for the development of 
public and private lighting by acetylene gas. The main 
object of the patentee has been to design an apparatus on 
sound engineering principles, and capable of meeting all 
possible requirements, from a small portable plant, fitted 
with a standard and new type of gas lamp, suitable for outside 





work of every description, up to all sizes of permanent fixed 
ae capable of lighting works, public buildings, or urban 


tricts. 
We ys an illustration showing the fixed gas producers; the 
portable form is very slightly different in design. It represents 
the ordinary type of fixed plant, which shows pretty clearly the 


special features of the system patented by Mr. Kay. The acety- 
lene gas is produced from the carbide in generating cylinders 
C attached to the side of the water tank A in an inclined 


position, and secured at a particular angle by means of a | 


flange plate and washer, or in large plants, which are 
erected on stands, in benches of three, to each bench 
of the generators. The inclined arrangement admits of 
the generators being charged from the front or highest 
end, while the residue is discharged into receivers or trucks 
at the lower door. The gas, as generated, is conveyed from 


the cylinder C upwards by a pipe EH, to a specially designed | 


gas valve V, which prevents the back flow of gas into the 
cylinder when re- 


to lift with ,,in. gas pressure on the inlet. The gas 


120 deg. Fah. at the inlet to about 70 deg. Fah. at the outlet 
of the condenser, the condensible hydro-carbons and impuri- 
ties falling into the drip wells F. 
upwards within the water tank above the water level, and 
the outlet pipe passes from the gas holder downwards, and 
then upwards to the gas main cock, where the service pipes 
are connected with the building. The water for generating 
the gas is supplied from the water tank A, through an 
automatic governing valve to the generating cylinder C, to 
which it is admitted at the top through a series of 


injectors T T,in a fine stream or spray, on the® carbide, | 


the size of each injector being determined by actual 
measurement for the number of lights each machine 
—— The governing valve is controlled by a vertical 
rod, operated by the lever K, having a weight with chain 
suspended over the gas holder. This governing valve is 
entirely new in principle, and works most efficiently, regulat- 
ing accurately the supply of water to the generators, whether 
one light only or a hundred — are supplied by the plant, 
and cutting off the supply when the lights are not in use. 
The leading idea which guided the inventor in designing 
this system of generating acetylene is based on the quantity 
of hydrogen contained in an ounce of water, and this being 
ascertained by experiments, the amount of gas produced by a 
known quantity of water can be readily estimated, The 
generating cylinders being charged with the carbide, the water 
supply is turned on at the stop-cock, and the gas which is 
immediately generated in the cylinder passes upwards 
through the valve E and condensers D D into the holder G, 
which rises, and, relieving the weight W on the lever K, the 
automatic governing valve closes and cuts off further water 
supply to the generators. The lights that are to be supplied 
from the producer being turned on, the holder descends to 
the level at which the water feed is again admitted, and 
remains at that point, supplying the exact quantity of 
water for the requisite number of lights. On the lights 
being turned off, the holder rises above the water-supply 





rging, and this valve is arranged | 
ing | 
through the valve V is conveyed to the vertical condensers | 
D D, where the temperature of the gas is reduced from | 


e gas main then passes | 


point, and the further generation of gas is suspended 
until consumption is resumed, the charge of carbide 
not exhausted remaining intact in the closed generating 
| vessel for any length of time. This production of the gas in 
the exact ratio of consumption, and at the lowest unit of 
pressure, is one special feature of the system, and whether 
the generator is designed for ten lights or a thousand, the 
pressure in the generating cylinders or in any part of the 
| apparatus cannot exceed jjin. water column, or ,°;0z. per 
| square inch, practically no more pressure than is required for 
complete combustion at the burners, as it is found that at 
| sin. the smoking point of acetylene is reached, and the 
flame has no illuminating value. The 
pressure of gas supplied by these gene- 
rators is therefore much less than the 
pressure of coal gas in general use, and 
consequently, with this acetylene gas 
the ordinary fittings can be used, with 
the loss by leakage in defective — 
reduced to a minimum, the pressure in 
actual working never varying over yin. 
The apparatus is so designed as to 
prevent an excess of water, by any 
possible combination of accident or 
carelessness, coming into contact with 
the carbide, and so converting the whole 
amount of carbide into acetylene gas, 
with the consequent sudden increase of 
pressure and over-generation of gas, 


arrangement for controlling the water 
supply would result in the gas supply 
being cut off. Another feature is that 
the apparatus is easily accessible, and is 
constructed to work for years without 
repair. 

The generating cylinders are of cast 
iron, all the doors and joints being 
wesneune ee we a bape = 
scra ight, while the tanks an 
holders = of steel shale, ioeuhed and 
galvanised. An advantage in the work- 
ing arrangements is that the generators 
can be re-charged while the lights are 
burning, without admitting air to the 
gasholder, or affecting the light, and the 
large sizes being fitted with more than 
one generator, the production of gas can 
go on from each generator alternately 
and continuously. The actual capacity 
of the generators is also large. A 
nominal 10-light generator for ten hours 
will actually supply 20 lights, consum- 
ing half cubic foot per hour each for 
the ten hours approximately, and holds 
over 20 1b. of carbide at one charge, and 
the larger sizes are all constructed on 
the same principle. By the company’s 
system the gas is generated at a uniform 
temperature of 120 deg. Fah., or about 
one-half the boiling point of water, and 
being then reduced to the normal tem- 
perature in the condensers, economy in 
the production of the gas is secured. As 
a result of exhaustive trials made by 
the company, the igniting point of the 
acetylene gas produced, when tested in 
air, is above the melting point of 

lead, corresponding to over 600 deg. Fah. The cost 
of the light at the present price of carbide is about 
pe gee to coal gas at 3s. per 1000 cubic feet for coal gas 
of 16-candle power, calculated by taking two flames of equal 
illuminating value, but with increased facilities for produc- 
tion it is anticipated the cost can be still further reduced. 
Our illustration, which represents a plant suitable for private 
houses or shops, has simply to be enlarged or duplicated to 
produce a supply for much more extended requirements. 

The portable gas-producing plant in the general prin- 
ciple is the same as in the fixed plant, except that in the 
latter the condensing and purifying arrangements are 
necessarily more elaborate and complete, and the auto- 
matic gear is placed outside and is easily accessible. A 
number of these portable gas producers have been supplied 
to the Manchester Ship Canal, and are used at the docks in 
connection with the ager | at night-time of cargoes from 
steamers. They are supplied with wind-proof gas lamps 
and flexible pipes, a the lamps to be fixed up when 
required in the ship’s holds or on the dock sides, so that the 
generators may be placed on the quay and the gas conveyed 
by the pipes to the Jamps as required. Eash light, we are 
informed, gives a brilliant and diffusive white light of over 
150-candle power, sufficient to replace twenty-four ordinary 
oil cargo-lamps, whilst the quantity of gas consumed is less 
than two cubic feet per hour, and the orifice supplying the 
gas is only J,in. diameter, with a gas pressure never exceed- 
ing 2in. of water, or 14 oz. per squareinch. The lamps which 
enclose the lights are so arranged that they cannot be 
opened, when fitted with the company’s locking arrange- 
ment, except by the attendant in charge, while the supply 
is under complete control by cut-off stopcocks at the genera- 
tors, and a further important feature is that practically com- 
| plete immunity from fire risk is ensured by the fact that the 

ing or accidental upsetting of the generator would 
— result in the spilling of water and extinguishing of the 
lights. 








COLONIAL RAILWAY REPORTS. 


NEW ZEALAND. 


THE number of miles now open for traffic on the New Zoaland 
lines is 2018, as 2014 last year. The revenue for 1896—7 has 
been £1,286,158, an increase of £103,117 over the previous 
year. The expenditure has been £789,064, an increase of £37,686. 
Excess of revenue over expenditure has been £497,104, These 
results are phenomenal, and enablethe Government to show a return 
of £3 33, 10d. per cent. on the capital cost, £15,577,392, as against 
£2 163. per cent, last year, The increase in the traffic has been vei 
a. The receipts per train mile have increased from 7s, 1#d. 

year to 7s, 64d. this year. Nearly four and a-half million 
passengers have travelled, or 276,961 more than last year; 6836 
more season-tickets have been sold and 34,314 more parcels 
carried, The revenue of the coaching branch of the business 
amounted to £468,245, as compared with £443,970 last year, an in- 
crease of £24,275. In the goods department 2,461,127 tons have 
been carried, or 285,184 tons over and above last year. This in- 
creased tonnage gives an increased revenue of £78,843, 

Traffic expenditure has absorbed 16°63 per cent. of revenue, 








while a total failure of the automatic ing 





against 17 ‘52 per cent. for the previous year. Locomotives have 
cost 13°41d. per train mile, against 13°47d. last year. Cars and 
=e have cost 4‘64d. per train mile, against 3 °97d. last year 
Maintenance has cost £14977 per mile of railway, as against 
£141°45 for 1895—96, and £138°57 for 1894—95. Miles run by 
trains for 1896—97, 3,409,218 ; as against for 1895—96, 3,307,226 : 
an increase of 101, miles, : 
C) cost for locomotives is due to the increased ton. 
nage hauled, as well as on account of the work carried on of re. 
lacing light locomotives with engines of a heavier type, and of 
sco capital valae. For this latter work a sum of £1400 
fairly chargeable to capital account, has been debited to working 
expenses. The in cost on account of maintenance of cars 
and wagons is explained by the unusual amount of new work which 
has been done by this department atthe cost of working expenses 
—— to £11,125, The increased cost of maintenance is 
accounted for by a prices for steel rails, and by the deter. 
mination to take advantage of the present buoyant state of the 
revenue by spending more money on the lines and structures, so ag 
to bring about a higher state of efficiency. The Hon. A, J. Cad. 
man, for Railways, considers that it would be good policy 
to improve the —aorme main lines of the Colony in the 
direction of reducing the grades and strengthening the permanent 
way and bridges, so as to carry locomotives with greater tractive 
power, thereby cheapening the transit cost. 


SOUTH AUSTRALIA, 


The net revenue for the year was £410,781, equal to 3°26 per 
cent. on the total capital expenditure of £12,599,892, and the 
opm of working expenses to revenue was 5992, against 

‘21 per cent. and 59°10 per cent. respectively for the year preced. 

t justment by recoups and sales 





The capital after adj 
shows an increase of £16,449 ; but the purchase of locomotives, 
under Messrs. Martin and Co.’s contract, involved an expenditure 
on this account of £45,459. The train miles run totalled 3,674,713, 
being an increase of 222.065 compared with 1895—6. The receipts 
per mile open were £595, as compared with £573 during the 
previous year ; and per train mile ran this year, 66°95d. against 
68 57d. Various causes, for which former years are responsible, 
have made an increase of over £31,000 in the expenditure, 

The revenue for the past year of the Palmerston and 
Pine Creek line was £17,908 5s. 10d., being an 
increase of £2803 4s.; but working expenses amounted to 
£18,965 10s. 2d., thus sors a loss upon the year’s transactiors 
of £1057 4s, 4d., exclusive of interest upon the loan. The large 
increase in the working expenses was almost wholly occasioned by 
the heavy repairs rendered necessary iy terrific cyclone which 
visited the territory in January last. number of passengers 
who travelled was , and 2926 tons of goods were carried, both 
these lines showing a satisfactory increase ; but there was a larye 
falling off in the cattle trade, only 935 head being conveyed as 
against 1598 in 1895—6. The gross receipts were £123, and the 
working expenses £130 per mile open, The train miles run were 
81,308, against 31,721 last year. 


WESTERN AUSTRALIA, 


The lengths of the several railways open for traffic at end of 
June, 1897, were as follows, viz.:—Ea stern Railway—Freemantle to 
Kalgoorlie—including Perth Racecourse, Newcastle and Beverley 
Branches, and ee Creek deviation, 453 miles; South- 
Western Railway—including Canning Racecourse, Donnybrook, 
and Basselton branches—165 miles: Great Southern Railway— 
Beverley to Albany Jetty—243 miles ; Northern Railway—including 
Walkaway and Mullewa branches—109 miles ; total mileage, 970 
miles. Increased mileage during the year, 382; twenty miles of 
double line and 950 miles single line. 

The expenditure on capital account has been as follows, viz :— 
Expended to June 30th, 1896, £2 338 410; expended to June 30th, 
1897, £1,417,834, Total, £3 756,244. Balances available on 
capital account on Jaly Ist, 1897, nil. Total earnings for the 
year :—Railways, £915,483; tramways, £3686 ; total, £919, 16!) 
Total expenditure for the year :—Railways, £577,655: Tramways, 
£2491 ; total, £580,146. Balance after paying working expense: — 
tramways and railways—£339,023, Interest on capital expendi- 
ture of railways, £130,372. Net profit, £207,456. 

It is gratifying to find that the result of the working of the Re- 
bourne and Cossack Tramway for the year ended June 30th shows 
a net profit of £340, as against a series of losses in previous years. 








COST OF OIL FUEL FOR STEAM BOILERS. 


THE trouble occasioned by the recent strike of ccal miners has 
caused many steam users in the United States to investigate the 
question of the relative cost of oil and coal as a boiler fuel. Some 
interesting by Mr. Charles F. Foster, who was mechanical 
engineer of the World’s Columbian Exposition, are printed in the 
Engineering Record, and we reprint the following valuable com- 
parison and formula from that journal :— 

“In determining equivalent costs of coal and oil for various 
prices paid for coal based upon the World’s Fair results, we can 
establish a formula in which the price of the oil per gallon (A) 
ee by the number of gallons burned per horse-power hour 
(B) plus the cost of handling (C) is equal to the price of the 
coal per pound (D) multiplied by the number of pounds burned 
per horse-power hour (EK), plus the cost of the handling (F), or 

AB+C=DE+F 

‘In this case B = ‘3007, C = ‘0006 dols,, E= 4, and F = 
00131 dols, 

- p = 3007 A — :00071 
eS ee ee 

** Multiplying by 2240 to obtain the cost in dollars per long ton 
(T), and simplifying, we have 

T = 168 ‘30, A — ‘397, 

‘' Giving A various values from 1 ’5 cents to 3°5 cents, obtaining 
the value of T, we have the following table as showing the equiva- 
lent cost of coal per ton for oil at various prices per gallon, the 
evaporation and cost of handling each being taken the same as the 
World’s Fair results :— 





= dols, por lb. 


Equivalent cost of coal in dollars per 
ton 2240 pounds, assuming the evapora- 


Price of ofl, Dollars — t30 of coal to be --°_ of that of ofl. 
per 14°25 


U.S. gallon. 
015 *0275 2°12 ce yee sted. ee 
‘OL75 =... «=*800 2°55 ee 4°65 
°0200 .. °0825 2°97 507 
*0225 .. °*0850 8°89 . 5°49 


*0250 oo ce 

‘‘From the above it would seem that oil can seldom competé 
with coal when the question of price is concerned, 

‘* As far as the handling of the two are concerned, Mr. Foster 
found the cost of handling oil to be less than one-half the cost of 
handling coal. Were his figures applied to a smaller plant of, say, 
500-horse power in boilers, which would be capable of supplying a 
1000-horse power compound engine and the plant run for 
10-hour days, the cost of hand oil would be 900 dols., and 
coal 1965 dols,” 








Our contempo the London Gazette announces 
that the Board of e have, after modification, con’ an 
order made by the Light Railway Commissioners authorising the 
construction of the Basingstoke and Alton Light Railway. 
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INSIDE CHECK VALVE FOR LOCOMOTIVES. 





Tun check valves on locomotive feed pipes are usually 
attached to the outside of the boiler shell, but the injury and 
loss of life caused by the rush of steam and water when such 
yalves are broke off, as not infrequently happens in an American 
railway accident, has led some roads to use inside valves of the 
hinged or vertical lift pattern. We show herewith the form 
of inside check valve which is the standard on the Penn- 
sylvania Railroad, and which is being introduced on other 
lines. 

The brass valve casing is attached by tap bolts toa circular 
plate or ring riveted on the outside of the boiler shell, and 
having @ circular recess to receive the face of the flange on 





This joint must be regrounc 
after plate is riveted to boiler 





These helesare ta, 
for threaled dowell pin. a 
lo aid in removing aon 

when nec cosery. 


the valve casing. On the inner side of the ring is a finger 
projecting inside the boiler, and limiting the rise of the valve. 
The valve itself is a vertically rising disc, and the flow of 
water over the valve seat helps to keep it free from scale and 
sediment. The elbow of the delivery pipe from the injector 
is attached to the riveted ring, the elbow being purposely 
made light at the junction, so as to readily give way if struck. 
The valve casing and valve can be removed without disturbing 
the boiler jacket, all that is necessary — the removal of 
the tap boits, and tapped holes are provided for threaded 
dowell pins to aid in removing the valve casing when 
necestary. 








ECONOMICAL FREIGHT MOVEMENT. 





THE remarkab‘e record of the Chesapeake and Ohio Railroad in 
the movement of freight at low cost, is one which deserves to te 
studied by every engineer interested in the problem of cheap trans- 
portation, This road now esses the distinction of hauling the 
largest average freight train load, and of moving bulk freight at 
the lowest rate per ton mile of any railway in the country, or, for 
that matter—since American freight rates are far below those 
charged by the railways in any other country—of any railway in 
the world. 

In its annual report, recently issued, this company shows an 
average freight rate per ton per mile, on all classes of freight, 
of only 4°19 mills. On its coal traffic, which forms a large 
percentage of its business, the average receipts were 2°97 
mills. per ton per mile; and in the previous fiscal year its 
coal was moved at an even lower rate than this, the average for 
the year being only 2°53 mills. per ton per mile, And yet, not- 
withstanding these low rates, the company earned enough to pay 
its operating expenses, the fixed charges on a bonded debt 
amounting to about 50,000 dols. per mile, and had besides this 
302,541 dols, surplus from the ts of last year’s business, 

The secret of this remarkable result is found, without doubt, in 
the extent to which the average freight train load has been increased. 
In the last fiscal year the average freight train load on the entire 
system was 352 tons. This is even better than the record of the 
Lake Shore, which has long been noted for its p iveness in the 
matter of increasing train loads. In the year ending December 31st, 
1896, the Lake Shore freight train load averaged 322 tons. 

The large train load of the Chesapeake and Ohio is the more 
remarkable, as is also the very low cost at which its bulk freights 
are moved, when the es of the line are considered. It is true 
that large sums have m expended in improving the grade of 
the , but two summits, each over 2000. high, have to be 
crossed in moving freight from the Ohio River to the seaboard over 
this route; and, ason any railway in a mountainous country, a 
large part of the alignment is curvature. Further, the line is 
nearly all single track. Yet, over this road last year freight trains 
carrying an average load of 352 tons were moved, earning on an 
average only 1°47 dols, per mile run, but nevertheless paying the 
entire expenses of operation, maintenance and interest charges, 
and leaving a balance to the good. 

If such a railway can accomplish such feats in the low-cost 
movement of freight, what limit shall we set to the cost of 
freight carriage on a low-grade double-track railway, located 





especially with a view to moving a great volume of through 
freight traffic at the lowest cost ? 

The advocates of a canals from the Great Lakes to the Hadson 
and to the Ohio should give careful consideration to these results 
of actual experience in railway freight traffic, and to the 
unmistakeable signs that the decrease in the cost of rail transporta- 
tion has by no means reached its end. 

We occasionally see the statement made that the decadence of 
river and canal transportation in this country is due to the failure 
to improve our a le waterways, and that the great volume of 
traffic which still follows the internal waterways of France is due 
to the lavish expenditure which has been made upon them. 
Whatever truth either of these statements may contain, they both 
overlook the fact that American railway freight rates are far below 
those of any other country in the world. 

Would French river and canal traffic have maintained its volume 
if French railways had kept pace with American in reducing the 
cost of the freight carriage? Would the unfortunate Manchester 
Ship Canal ever have been undertaken if English railways had 
been able to transfer freight from the Liverpool Docks at prices as 
low as American railways are accustomed to charge? 

Of course, no one questions that on the open ocean or on the 
Great Likes, a modern vessel can carry bulk freights at less cost 
than will perhaps ever be ible on a railway, even at its highest 
development. But it must not be forgotten that in any contracted 
channel the cost of water transportation rapidly increases. In any 
canal enterprise undertaken at the present day, the possibilities of 
railway competition should be weighed with all possible care. If 
this question is merely brushed aside with a few glittering gene- 
ralities, a mistake may be made for which those who invest in the 
enterprise will pay dearly. 

Apropos of the question of economical freight transportation, we 
believe that one factor in the reduction of the cost of freight 
movement, which is not always Properly appreciated, is the great 
increase in freight train speeds which has taken place in the past 
ten years, It used to be considered the proper thing to move 
freight trains at slow speed over the pat ast freights were 
considered a laxury, and only defensible when —_—- made 
them necessary in order to secure business. Probably the idea 
that it was wasteful to run freight trains at high speed originated 
in the old fallacy that train resistance increased very moo d 
with increase in speeds, This fallacy was firmly fixed in the min 
of railway trainmen, and officials as well, by the small boilers 
which were the rule on all locomotives until the eighties. With 
these small boilers and grates a freight locomotive was unable to 
pull a fair-sized train at considerable speed, whereas there was 
usually cylinder power enough and adhesion enough to keep a 
train moving if the speeds did not run up above 15 to 20 miles per 
hour. What was more natural than to conclude from this that the 
train resistance increased very rapidly with increase in speed? 

But when railway managers awoke to the fact that big train 
loads were the secret of economical operation, the boiler and the 
grate of the freight locomotive began a rapid growth. The fast 
treights which were originally put on only under stress of com- 
petition taught some valuable lessons in economical traffic move- 
ment, 

Suppose the resistance of a train running 40 miles per hour is 
50 per cent, greater than when running 20 miles per hour, it does 
not by any means follow that 50 per cent. more coal will be burned 
by the locomotive, or that the tonnage of the train will be cut 
down 50 per cent. The train — at higher speed can pass by 
its impetus over summits where the slower traia would be stalled. 
The kinetic energy of a train running at 40 miles per hour is suffi- 
cient to lift it vertically 57ft. At miles an hour the stored 
energy would lift it only 14ft. It can ran down long grades with- 
out wasting energy by applying the brakes. The resistance of the 
locomotive and tender is the same for a short train as a long one, 
hence the added resistance of the additional number of cars is not 
= to the actual increase in the length of the train. 

hese and other considerations, as well as actual experience, 
show that the additional cost of fuel for running freight trains at 
high speed, rather than low speed, is no very great amount. On 
the other hand, we can consider a modern freight train as a huge 
machine, costing perhaps 30,000 dols. It requires a crew of five 
or six men to operate it, whose wages may amount to 1°25 dols. to 
1°50 dols, per hour. Why should it loaf slong at 12 to 15 miles 
per hour if it is capable of running 20 or 30? Suppose it does 
take a little more coal ; —— the boiler wears out a little more 
rapidly, the difference in the interest charge on the equipment and 
in the wages account will far outweigh this. 

The danger of accidents may be cited as an objection to fast 
freights, but on well- roads, properly si ed and with 
trains equipped with M. C. B, couplers and air brakes, there should 
be no question as to moving freight trains of sound cars at speeds 
rising to 40 miles per hour with safety. It will not be overlooked 
either by the careful manager that a smaller equipment will suffice 
fora road which works its engines and cars ‘‘for all they are 
worth” than for a road which moves trains at a slow pace. 

An excellent example of modern practice has come to our notice 
as we write. The Baltimore and Ohio South-Western, within the 
past fortnight, ran two trains, one weighing 732 tons and the 
other 734 tons, from Cincinnati to Parkersburgh, 200 miles, in 
8h. 3min, and 8h. 4 min, respectively. The run from St. Louis to 
Cincinnati, 340 miles, was made in sixteen hours, The excellence of 
this record can be better appreciated when it is stated that some of 
the es of the line are steeper than 1 per cent. 

e have alluded above to the effect of reduced cost of freight 
carriage upon the competition of railways with water routes. e 
increased speed of freight trains is also an important factor in 
this connection. It is acknowledged, even by the advocates of 
water transportation, that slow movement prevents any inland 
waterways from competing with the railway, except on the 
cheapest class of bulk freighte. Even on bulk freights, however, 
quick transit is becoming more and more a consideration to the 
—— Wheat is rushed to market to take advantage of a 
sudden rise, and before a reaction occurs. Iron ore is called 
for by furnaces, to meet sudden demands of the market that 
have not been anticipated. Coal is urgently needed at some 
points where the ordinary source of supply has been cut off by 
strike. Because the railway can respond to such demands as 
these, it is bound to come into favour more and more with 
Le Ay of bulk freights, even when the rates are somewhat 
higher than would be charged by a competing water route,— 
Engineering News. 








COST OF OPERATING COMPRESSED AIR TRAM. 
CARS IN NEW YORK CITY.* 


THE following is a statement of the actual operation and opera- 
ting expenses of the American Air Power Company’s cars that 
have aos a regular commercial service on the 125th-street 
line o ie Seo — ——- oer in —. ae since 
August 3rd, 5 e ela covers the extreme 
of temperature petit, 2 in this locality, and duchementig ae 
two snowstorms of more than o: severity, so that the seven 
months’ continuous duty on which the following statement is based 
will meet the conditions incident to any street railway service. 
The 125th-street line of the Third Avenue Rai extends 
across town from the North River to the Harlem River, the — 
of the tracks being 10,854ft., ing the round trip 4°11 miles, 
over which cable cars are operated at intervals of 24 minutes, 
Compressed air cars were substituted for two of these cable cars, 
the schedule calling for nineteen round trips each, or 79°09 miles 
per car ; for a daily service of 156°18 miles, besides 1°14 miles of 


switching to and from the car-house and street tracks, making the 
total distance covered daily 157°32 miles. Each car runs from 
12°50 to 16°67 miles on a single charge of air. During a portion 
of the time, only single service was performed, as at Fine 80 
that the total average mileage per day from August 3rd to March 
3rd, was 125°16 miles, and the total distance + 23,030 * 
miles ; and the total number of passengers carried, 137,386. The 
cars have operated every week-day, but are not run on Sundays. 
The grades to overcome fairly represent average conditions in 
New York, the grade from Fort Lee Ferry east to the Boulevard 
being 1 in 50, while at the New York Central Railroad tunnel 
crossing, the maximum grade is 7°7 per cent. (1 in 13) for a 
short distance. 

In the following statement of operating ex , the coal and 
water items include all that has been at the com ing 
plant during this period, and the labour account includes, in 
addition to the operating employés, a night watchman, record 
keeper, and also switchman for a portion of the time. It must 
also be borne in mind that the fires are kept under the boilers for 
twenty-four hours, although the compressor runs only seven hours 
daily. 

Actual average cost per car mile for entire period of seven months 
—125 °16 miles per day: 


d. 

Coal .. 2°82 
Water .. .. 0°50 
Oiland waste .. .. 0°06 
Power plant labour .. .. 6°32 
Conductor and motor man aed oo <a OM 
Repairs, car equipment .. .. «. «. «+. « 0°19 

12°93 


Average present cost per car mile, while one-car service is per- 
formed—78 °09 miles per day : 
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11°42 
Average present cost per car mile with two-car service—156 °18 
miles per day. 


d 
Coal ee » ae 
We 2c. oe e 0°56 
Oiland waste .. .. 0°06 
Wer SG eee). oe ce as t's co HA 
Conductor and motorman .. .. .. .. .. 3°04 
Repairs .. Do alsa. at aay ae 2 

10°10 


If the proportion of labour actually utilised in this service is con- 
sidered, the expense would only amount to 8 ‘95d, per car mile at 
present, 

There are six employés besides conductors and motormen. The 
reason for the present cost of operation being lower than the 
average for the entire period is that the number of employés has 
been reduced in addition to a less air consumption by the car. 
The number of employés at present is, however, sufficient to 
operate a 15-car service, so that the proportion of labour charges 
per car mile is still very high. 

At a recent conference of several engineers, who investigated 
the cost of operating the American Air Power Company’s system 
on behalf of a street railway now operating a | number of 
cars at intervals of one minute, it was determined after careful 
examination that for the items above enumerated the cost per car 
mile would ‘in no event exceed 44d., and that with a large equip- 
ment of cars in a service like that performed on 125th-street the 
cost would only be 3d. for the same two items now costing 10°10d. 
while operating the two-car service. This would make the total 
operating expense of such a road about 6d. per car mile, 

In the recently-published report of the operating expenses of 
twenty-two electric roads in Connecticut for 1896, the West Shore- 
street Railway Company, West Haven, is reported as operating 
precisely the same mileage, namely, 4°11, with the same number of 
cars in service, having, however, only five employés, and the averege 
cost of operation per car mile is shown as ls, 3d. The average 
cost of operation per car mile of the twenty-two roads given is 
7 ‘22d., and in the twenty roads having the items of motive power 
and line repairs given, the average cost appears as follows : 


Motive power, average .. .. .. -. «: «+. 1°408 
eae eee a ee eee 
1°543 


The average consumption of free air per car mile for the seven 
months’ service of air cars on 125th-street has been 477°7 cubic 
feet. During the revere storm of D ber 16th, 1896, the 
cara performed the echedule service with promptness and regularity 
carrying 20 per cent. more passengers and using 22 per cent. more 
power than the day previous. In comparing results with an 
electric road in this vicinity, it appears that with 33 per cent. less 
service than the day previous, the load on the power plant was 
about 80 per cent. greater. 

During the last week the average consumption of free air per 
car mile was only 414 cubic feet, and many of the trips were made 
on considerably less than 400 cubic feet. 

The actual cost of compressing air to 2500 1b. per square inch, 
and storing for use in;a modern air-compressing plant, operating 
with condensing engines, including coal at 11s. 64. per ton, water, 
at 4s. 2d. per thousand cubic feet, oil and waste, the removal of 
ashes, labour, repairsand maintenance of power plant, depreciation, 
and interest on cost of entire power plant, including ings, for 
compressing plants of the following capacities, based on the 
consumption of 24 1b. of coal per hour per horse-power for 
twenty hours per day, will not exceed the following figures : 

Cost per thousand cubic feet of free air compressed to 2500 Ib. 
pressure per square inch, 





Station capacity. d, 

500 cubic feet per minute .. . 3°37 
1,000 ‘a a = 2°85 
2,000 ” ” 2°34 
3,000 ” ” - 2°10 
4,000 ” ” « a 
5,000 9 2 - 1°87 
6,000 , ” in, 
7,000 ” ” ae 
8 000 * re . 1°68 
9,000 ob * a . 1°56 
10,0€0 js pa we 1°50 


Responsible parties will guarantee that the cost will be less than 
stated, and the writer believes that the cost in highest grade plants 
can be reduced fully 25 per cent. 

Assuming the average consumption of air per car mile can be kept 
as low as at the present time, the average cost of motive tod 
per car mile on the above basis would range from 0 °62d. to 1 “3d.; 
or an average of 0°961., and even if 477 ‘7 cubic feet, the same as 
averaged for the past seven months in regular service, the cost 
per motive power per car mile will range for 0 *7d. to 1 ‘6d. or an 
average of 1‘l5d. Placing these figures against the cost of motive 
power as averaged in the Connecticut electric roads for 1896, the 
results seem to show considerably in favour of compressed air as a 
motive power. 

This cost of motive power, based on twenty hours’ service, does not 
represent the lowest cost that is a ble for the different 





* From an article in the Compressed Air Journal, by Mr. E. Pettee, 
Engineer of the American Air Power Co. 


pacities in the best practice, for this reason, that-in a com: - 
air plant having station storage reservoirs for accumula the 
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economical point of cut off, for say sixteen hours, after which the 
engines may be shut down and the power plant charges stopped. 

t the 125th-street compressing plant the engine is operated 
only about seven hours daily, while the cars perform a twelve-hour 
service from a seven-hour station duty. 

The process of operating the compressed-air system on 125th- 
street is as follows:—The air is first compressed by a steam- 
actuated air compressor, which is compounded in three stages, 
from which the air throagh a pom and dryer, and is accu- 
mulated in a nest of Mannesmann steel flasks, which are all con- 
nected in multiple by a series of headers or manifolds, in which 
stop valves are placed for controlling and confining the air to be 
stored at a maximum pressure of 2500 1b. per square inch. A pipe 
leads from this air storage plant to the car-house charging stand, 
placed alongside the track, which consists of a copper pipe in three 
sections, having a controlling valve and flexible joints and a 
charging nozzle at the end. All the joints and the nozzle are self- 
packing, so that no leakage has occurred in the seven months’ 
service, After the car has been connected by inserting the nozzle 
in a pipe at the side of the car track, the charging valve is opened, 
and contents of the station storage flasks admitted until the de- 
sired pressure—2000 lb. per square inch—is registered by the gauge 
on the car storage tanks. Then the charging valve is closed, and 
a small bleeding valve in the charging pipe opened, permitting the 
high-pressure air in the short length of pipe to escape ; at the same 
time a check valve in the car pi ing closes automatically prevent- 
ing any escape of air, after which e nozzle is removed, and the 
car is = - —— seventeen — service. The entire time 
occupied, including connecting and disconnecting, in actual dail 
pees on takes less than two minutes, and has been done in wd 
than one minute in numerous trials. 

At the same time that the car is being charged with air, another 
nozzle is introduced to the cc tion to the air reheater on the 
car, and live steam from the boilers is admitted until the tempera- 
ture registered is about 300 deg. Fah. 

The air sto reservoirs on these cars have a capacity of 
51 cubic feet, sufficient to run the car eighteen to twenty-one miles 
continuously, or from fourteen to seventeen miles, making the 
stops incident to ordinary street railway service, A larger capa- 
city could readily be installed on the car, giving it ample power to 
run twenty miles witha reserve. The reservoirs consist of Mannes- 
mann’s seamless steel flasks, capable of standing a pressure of 
double that used without reaching the elastic limit of the metal, 
and with no possibility of leakage. They are Yin. in diameter, and 
of varying lengths adapted to their location under the seats and 
the car floor. Between the flasks and the motor is placed a small 
tank containing 6 cubic feet of water, which is heated as before 
described. The tank is jacketed with non-conducting material, 
woe rae. external radiation. This provides not only against 
oss of heat, but also against any perceptible rise of temperature 
in the surrounding atmosphere, so that no discomfort can arise 
from it. Numerous trials have proved that the application of heat 
as employed in this system enables the cars to run nearly double 
the distance that cold air will carry them. 

In operation, the compressed air first passes Songe a reducing 
valve, which lowers it to the working pressure of 1501b. to the 
square inch ; it then circulates freely through the hot water, and a 
mixture of heated air and vaporised water passes to the motors, 
working expansively, the terminal pressure being so low as to 
cause no sound in exhausting the air. 

Ths motor mechanism consists of two simple, link motion, reci- 
procating engines having cylinders 7in. in diameter and l4in. 
stroke, with valves cutting-off at from 1-10 to 1-6, and applying 
the power by a coupling rods direct to the crank pins 
of the driving wheels, which are four in number, 26in. in diameter, 
running on a wheel base of 74ft. Upon these four wheels rests the 
entire weight of the car and mechanism, evenly distributed upon 
elliptic springs, enabling the car to pass much more smoothly over 

track and crossings than an electric car on which the motors 
are a dead weight upon the axles, besides being a great saving in 
wear on the rails at the joints and on the rolling stock. The 
mechanical features of the motors are substantially identical with 
those of a steam locomotive, minus fire-box and boiler, 














THE INSTITUTION OF JUNIOR ENGINEERS. 


On Friday, the 10th inst., at the Westminster Palace Hotel, a 
paper was read by Mr. Basil H. Joy, A.M.LMech.E , before the 
Institution of Junior Engineers, on ‘‘ Main Engine Auxiliaries in 
the Mercantile Marine.” The author began by describing the 
various forms of reversing engines now in use, and making par- 
ticular mention of the form patented by Messrs. Brown and Co., 
of Edinburgh, ding it for the ease with which an engineer 
is enabled to handle his engines by its means. He gave the credit 
for the invention of the first direct-acting steam reversing engine 
to Mr. David Joy, in 1857, but admitted that it did not at that 
time come into general use. He went on to give reasons for the 
general adoption of centrifugal pumps for circulating purposes, 
and expressed a preference for engines of the open type for driving 
them rather than any of the closed-in types. Hav ing briefly 
touched on the subject of turning gears, he went on vege Be that 
balance cylinders, though so generally adopted, could not be said 
to meet the object for which they were designed, and then de- 
scribed the action of the Joy assistant cylinder, which having 
proper steam distribution both above and below the piston, he 
considered to be most efficient for the pi of relieving the 
valve gear of the strain and wear to which it is subject ; and he 
quoted a case in which it had driven the valves of a set of engines 
without the control of the gear. The question of governors was 
fully dealt with by descriptions of the Brown emergency gear, 
and the Danlop and the Aspinall governors, which latter he recom- 
mended as being the cheapest, simplest, and most effective, illus- 
trating its action by a working full-sized model. Rotary governors 
he condemned in strong terms. The question of air pumps had 
been receiving a very considerable amount of attention, the Blake 
and Knowles Manufacturing Company having introduced a very 
economical independent type, which only required one-sixth of 
1 per cent. of the total horse-power to drive them, and appeared 
more satisfactory than any pump driven off the main engines. A 
—— of the merits of the Edwards pump followed, great 
stress being laid on the perfectly free inlet to the pump for the 
air which this type allowed. He dwelt at considerable length on 
the subject of feed pumps, and gave it as his opinion that a single 
is on the whole better than a duplex pump for this purpose. He 
then clearly explained the arrangement and action of the Weir 
pump, by means of an effective model which he had constructed, 
— out the method by which expansion and so economy is 
re) ve 





The Worthington, as being the typical duplex pump, was also 
described, together with the excellent arrangement of feed regulating 
which is used with this pump in connection with water-tube boilers, 
The reasons for the necessity of feed-water heaters were given, 
and the forms introduced by Messrs, Weir and Messrs. Caird and 
Rayner were fully described, the latter being favoured, as the 
water could be raised to a greater temperature, owing to its 
being affected by ‘‘surface” and not “jet” heating. The 
evaporator he described as simply the “ maideervant” of the 
main boilers, doing all the latter’s dirty work, and permitting it to 
keep clean, and he mentioned the form of Messrs, Caird and 
Rayner as the best, He reminded the bers of a paper read 
by Professor Lewes in that very room, in which he had proved 
that the most dangerous deposits in a boiler were these due to 
the oil contained in the feed-water, and impressed upon them the 
necessity of keeping this out of the boiler. This is done by passing 
the water through Turkish towelling wrapped over drums of 
e gave the credit for the introduction of the 





various forms, 


of spiral vanes in the eduction pipe, rather as an adjunct to than 
a substitute for the filter. He stated that forced draught of the 
three kinds known—closed stokehold, closed ashpit, and induced 
draught—were introduced as long ago as 1828 by an American, and 
after attributing a number of failures of boilers in the Royal 
Navy to the use of the closed stokehold, he stated that the How- 
den system had been very successful, having obtained as much as 
2l-horse power per square foot of grate, with a consumption of 
only 1°25 lb. per horse-power per hour. He went on to show 
that though that and the Ellis and Eaves induced draught involved 
exactly the same principles, the starting p>int from which each 
had been develo was quite different ; Howden wanted to heat 
his air before admitting it to the furnaces, Ellis wanted to cool 
bis gases before admitting them to his fans. The paper was 
illustrated by means of a large number of coloured diagrams, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
quarterly meetings of the iron trade are fixed for 
the 13th and 14th of next month, at Wolverhampton and Birming- 
ham respectively. Uatil then no |: t of new busi will 
be done outside the pig iron branch, but in manufactured iron 
there will be the customary short-service buying for the satisfac- 
tion of local industries. Prices are well preserved at £7 10s. for 
best branded bars, £7 for second qualities, and £6 103. easy for 
merchant sorts. ‘‘ Unattached” firms in the common bar trade 
are accepting £5 15s, upwards, and at one time during the past 
three months they have been as low as £5 123. 6d. Indeed, it is 
still reported that these low prices are not even now at an end, 
notwithstanding the rise which has taken place in raw materials, 

But firms who are members of the Uamarked Bar Association will 

book nothing under £6, and it was stated in Birmingham to-day 

(Thursday) that it is pretty certain that at next week’s adjourned 

meeting they will put the official price up to £6 5s. per ton, 

Such a decision would surprise no one, since for some time 

past the Unmarked Bar Association have sought to lead 

the market in all advances of manufactured iron. indeed, 
some of the makers are so satisfied with next month’s prospects 
that they declined this afternoon to book orders except at an 
advance of 23, 6d. a ton for such qualities as chain iron and tube 
strip, making the quotation £6 2s, 6d. For bars merchants and 
exporters have not ordered much this week, but inquiries seem 
to indicate that good orders will be forthcoming when the holidays 
are over. Local consumers have been the best customers lately, 
and they are still freely placing orders where this can be done at 
late prices. As to marked bars, the output of this quality does 
not increase owing to steel competition, so that while lower grade 
iron is likely to be rather dearer in the new year, the old-fashioned 
marked brands will most probably remain unaltered in price. 
Apart from the momentary interruption occasioned by the holi- 
days, chain iron, hoops, and tube re | are all selling well, hoops 
at £6 5s, to £6 7s. 6d., and strip at £5 15s. per ton, Angles keep 
at £6, and nail rods at £6 10s. to £6 153, now. The quietude in 
sheets continues almost without relief, but the new association of 
makers in this branch feel confident that they will be able to effect 
an improvement during 1898, if the members of the trade will 
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only act honourably yy each other. Singles are nominal at £6 to 
£6 2s. 6d.; doubles, £6 5s. to £6 7s, 6d.; and lattens at £7 to 
£7 23. 6d, As regards whether the iation will be able to 





effect any improvement, much depends upon the attitude which 
the outside compsting districts of South Wales, Deeside, Lanca- 
shire, &c., assume towards the new body. Galvanised co ted 
sheets are £9 10s. to £9 12s, 6d, at outports, while stamping sheets 
remain at £9 10s. to £10. 

Agents of imported pigs, such as Derbyshire, Northampton, 
Laicestershire, Nottingham, and Wiltshire, speak this week very 
confidently of prospects for the New Year. ey state that the 
inquiries which are still coming to hand indicate a certain con- 
tinuance next month of the conspicuous buying noticeable in 
December in quarters where satisfactory sales were not then con- 
cluded, or by customers who did not cover all their forward wants 
last month. Prices are therefore firm on the recent improved 
basis. Northamptons are quoted this week at 42s. 6d. to 
43s., and in some instances even 433, 6d. for forge sorts, 
delivered to consumers’ works in this district ; North Stafford- 
shire and Derbyshires 44s. to 45s. with a few top brands of 
the latter at 46s. now; and Lincoln grey forge 463. 6d. at 
stations but without sales, the prices being prohibitive, 
In native pig iron considerable business is still moving in antici- 
pation of next quarter’s requirements, and prices are strong at 55s, 

r ton, 60s. for all-mine Staffordshire forge sorts, 64s. 6d. to 

7s. 6d. for good Staffordshire foundry metal, 44s. to 45s, for 
good Staffordshire part-mine forge iron, and 47s. 6d. to 503, for 
mine foundry. Common Staffordshire pigs are 40s. now for 
orge, and 42s. 6d. for foundry. Makers of cold blast iron 
report that they are getting better prices, and some sales have, 
it is said, taken place at 87s. 6d., compared with 82s. 6d. last 
November. Such a rise as this is, however, exceptional, though 
it is freely admitted that current prices are generally ls. to 
ee ees and in some brands 23, better than they were a month 
Steel is in good demand for railway and bridge girders, gaso- 
meters, railway wagon underframes, and sheets, while the 
demands for ingot steel for rolling down at the ironworks have 
been heavier than usual, The Staffordshire output of steel has 
been steadily increasing of late, and now represents a larger 
tonnage than has ever been previously registered. Though prices 
of steel have been checked by the competition of the other steel- 
making districts, rendered the more severe through the long- 
continued engineers’ strike, they compare favourably with values 
current some time ago, there being in some cases an appreciable 
advance. There would certainly be more steel works started in 
this district if they could be erected with the same facility and at 
the same comparatively small cost of mills and forges for the pro- 
duction of iron. The enormous cost involved in steel-making plant, 
however, checks the extension of the process in this part of the 
kingdom. Current prices are not very remunerative, but are steady 
at £4 10s. for Bessemer billets, £4 15s, to £5 for Siemens, £6 5s, 
to £6 10s. for merchant bars of steel, and £7 and upwards for 
sheets of 24 w.g. for stamping and superior working-up purposes, 
and £10 10s, for cold rolled ditto. 
Concerning the trade of 1897 as a whole, it may be reported that, 
with the exception of sheet iron, it has been a fairly good twelve- 
month, The year began with an expanding demand both for 
finished and pig iron, as well as steel, following upon somewhat 
higher prices which had prevailed in 1896. The list iron houses 
reported that the advance of 10s. per ton which had taken place in 
December, 1896, had not lessened inquiry; indeed, they were 
making fuller time than before the advance. Previous to the rise 
marked bars had stood at £7 for two years. The action of the 
marked bar houses encouraged the Unmarked Bar Association to 
advance common bars in the middle of January 5s, per ton, making 
the price £6 5s, This figure was an advance of 10s, on the price 
prevailing early in October, 1896, and of about £1 per ton on a 
year previously. 
At the January quarterly meeting a special gathering of the 
sheet ironmakers was held to consider the position of prices. 
Sixty-six mills were represented out of 120 in the trade. It was 
reported that, owing to the competition of Wales, the North of 
England, Lancashire, Cheshire, and other districts, and to exces- 
sive Staffordshire production, prices had fallen to a very low ebb, 
After some discussion, it was resolved to fix the minimum price for 
the quarter at £6 10s, for doubles, £6 7s, 6d. singles, and £7 2s, 6d. 





the opening of the year was still observable, though to a lessened 
degree. No change was seen in the price of best iron, while mer. 
chant bars were quoted £6 102. to £6 123. 6d. Common bars were 
also unchanged on the rates of three months previously, namely 
£6 to £6 5s., but actual business was done at 23. 6d. per ten less, 
These prices were an improvement of 15s. on April, 1896. In the 
sheet iron trade declining values and limited orders were com. 
plained of. Selling rates had got back almost to the prices of two 
years previously, singles being £6, doubles £6 12:3. 64., and latteng 
£7 103. per ton. Galvanised sheets were £9 15s. for doubles fo. b, 
Liverpool, a drop of 53. compared with a twelvemonth before, 

By midsummer demand had become very much slacker, and at 
the July quarterly npg the initial dispute in the marine engi. 
neering trades threw a decided cloud over the future. C mmon 
bars at this time had got down to £5 15s, by firms outside the 
Association, yet prices were better than in July, 1895, by from 103, 
to 17a. 6d. per ton, according to grade, the ruling rates at that 
early date having been £5 5s. to £5 7s. 64. per ton. Hoops 
this July were quoted £6 103.; tube strips, £5 153.; stamping 
sheets, £9 10s. to £10 ; and nail rcds, £6 103, to £6 153, A further 
fall was noticeable in sheets, doubles having declined to £6 53. to 
£6 7s, 6d. per ton, and lattens to £7 23. 6d., while galvanised 
sheets were in Y saprete supply at £9 7s. 6d. to£9 10s. for 24 w.g, 
at outports he general engiceers’ strike on the eight hours and 
machine-work question ha developed in the interval between 
the Jaly and October quarterly meetings, the latter fixtures were 
not productive of much business. The marked-bar firms adhered 
to the £7 10s. fixed in the closing month of 1896, nor were the 

rices in other branches officially altered. Unmarked bars, 

owever, were weaker than at any time during the year, common 
sorts being £5 103, to £5 15s, and £5 17s. 6d., while merchant 
bars remained at £6 10s. to £6 12s. 6d. Hoops were £6 5s. to 
£6 123, 6d., and angles £6 to £6 5s, Galvanised sheets showed a 
slight improvement on three months before, and changed hands 
at £9 123, 6d. to £10, an increase of about half acrown. Black 
sheets, doubles, were, however, unimproved at £6 5s., and other 
grades in pera The course of trade during the last three 
months will be sufficiently familiar to need no recapitulation. 

Pig iron trade has ugh an uneventful but, on the 
whole, a fairly prosperous year. Prices have been nothing to 
boast about, but makers have been assisted by the low cost of coal, 
though cokes have been dear. Demand has been mostly fully up 
to supply, and the policy of keeping down production to a sensible 
Himait bas prevented values from losmnting unremunerative, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The year closes in anything but a satisfactory 
fashion as regards the leading engineering industries throughout 
this district. The opening of the year was encouraging enough, 
but wages and labour questions have been more or less a pre- 
dominant feature, and have very seriously retarded the steadily 
developing improvement which, after so long a period of depression, 
bad gradually brought about a revival of activity during 1896, and 
with the commencement of the present year gave promise of a 

riod of prosperity such as the engineering trades have not 

nown for a very considerable time. Engineering firms general! 
throughout this district started the year with their books well 
filled, and new work continued to come forward freely, until many 
of the leading establishments were unable to entertain further 
orders for delivery within the next six or nine months, Early on, 
however, the machine labour question, although not directly involv- 
ing this district, had indirectly a very unsettling effect, owing to the 
enlarged dimensions to which it threatened to extend, whilst wages 
demands, which towards the close of the previous year had been 
pushed to the front in most of the important engineering centres, 
also continued to be pressed forward in various districts where the 
2s. advance that had been so generally obtained during the closing 
months of 1896 had not been conceded. The workmen were able 
to secure these further advances in wages without any real opposi- 
tion from the employers, the only really serious difficulty being 
experien in the important machine-making centre of Oldham, 
where a strike extending over nine weeks had to be passed through 
before the leading firms were induced to concede in large measure 
the workmen’s demands. The machine labour and wages 
pronase had barely been disposed of when the eight hours 

emand came to the front, bringing about the federation of 
the ry oe ing trade ei and during the whole of the 
second half of the year the bulk of the engineering shops through- 
out Lancashire were involved in one of the most determinedly 
fought-out disputes of modern times. 

otwithstanding the unsettled position of labour and wages 

questions during the first six months of the year, operations 
generally progressed very satisfactorily, and;in the macbine tool 
making trades especially the position all through was one of ex- 
ceptional activity. Towards bringing about ition various 
causes contributed. The heavy departments were kept exception- 
ally busy on special tools for marine work, whilst in the lighter 
departments a noticeable feature was an extraordinary run upon 
specially designed tools to meet the requirements of the enormous 
expansion of the cycle industry, whilst the rapid development of 
electrical engineering also contributed towards placing an extra 

ressure upon the resources of the Lancashire tool makers, 

ocomotive builders fully maintained the improvement which 
was so marked a feature of this industry during 1896, 
and all the Lancashire works were full of orders to keep 
them going over the year. Stationary engine builders secured 
orders which would ensure them full employment for some 
time forward ; the same remark applied to boilermakers, and 
generally, with the exception of some sections of textile machine 
making, in which new orders were beginning to fall off, there was 
during the first six months of the year exceptional activity, with 
most encouraging prospects thronghout every branch of engineer- 
ing. The employment returns of the various trade union societies 
fully confirmed the reports of activity in practically all depart- 
ments of trade, the proportion of out-of-work members on the 
books falling to a lower level than it had touched for many years 
past, and the last returns issued just before the commencement 
of the disastrous eight hours struggle showed only 14 per cent. of 
the Amalgamated Society of Engineers’ members in receipt of 
donation, whilst the Steam Engine Makers’ Society and the 
United Machine Workers’ Society had less than 1 per cent. on 
out-of-work support. 
With the opening of the second half of the year the lock-out and 
strike began, the first notices being posted on July 6th. This 
momentous struggle is so well within the memory of all, that onl 
a brief recapitulation of some of the principal facts, so far as this 
district is concerned, is nevessary. e lock-out commenced in 
Lancashire, with about fifty firms ing the Federation notices ; 
by the end of October, although several large engineering firms 
took no pest in the dispute, and the lock-out was but very partial 
in the ermaking trade, this number had been practically 
trebled, and when ultimately both sides conditionally accepted 
the Board of Trade proposals for a conference and a truce was 
arranged, further notices had either been posted or were in 

reparation, which would in all probability have brought the num- 
~ of firms locking out in the Lancashire district to not far short of 
two hundred. In the meantime, firms involved in the lock-out 
carried on their works as best they could. Most of the general 
engineering shops, with the aid of their foremen, apprentices, and 
the non-union labour they were able to secure, managed to keep 
their works fairly going, and in some cases gradually almost to 
fill up their shops, with the exception of a few of the higher 
skilled artisans, who were required in some of the special depart- 
ments, Inthe machine-tool ma branches of trade the lock- 








marine filter to Mr, J, B, Edmiston, of Liverpool. He considered 
the form brought out by Messrs, Kincaid, consisting of a series 


trebles, 
At the April quarterly meetings the buoyancy which marked 





out and strike, however, serious] terfered with the ordinary 
operations, very little attempt fae made to replace the skilled 
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workmen who were out on strike with non-union labour, 
and in one or two instances absolute stop was the re- 
sult, This, to a large extent, almost complete suspension 
of operations, so far as undertaking new work was concerned, 
necessarily diverted to other quarters a considerable weight of 
orders that under ordinary circumstances would have been placed 
in this district, In certain branches of machine-tool making this 
has no doubt given an opening for foreign competition, the results 
of which will probably be felt for some time to come, and loco- 
motive builders have also suffered considerably from the stoppage, 
important orders having been lost in this branch of trade, as a 
direct result of the dispute, whilst the large textile machinists 
have in the same way been seriously hampered, as although they 
have been able to retain or secure a fairly large proportion of men 
in the shops, the output has been very materially diminished, 
representing necessarily for the time being a large loss of trade. 

Taking the exceptional character of the struggle, and the long 
period over which it has extended, the enginee industries of 
the district have ‘perhaps, however, suffered less than might have 
been expected. ‘l'o the workmen the result cannot but be serious 
in the extreme, Apart altogether from the loss of wages and the 
dispersal of the union funds, the inevitable result must be per- 
manent displacement of a very large number of the unionist work- 
men. Several important engineering works have established them- 
selves definitely as non-union shops, and in the operation of 
machine tools quite a different class of labour has been introduced 
during the strike, which will be P nage cme ig retained. Perbaps 
a sti]l more deplorable result of the struggle is that the represen- 
tatives of the federated employers and the trade union societies 
concerned in the dispute have failed to arrive at any satisfactory 
understanding, and that eo far as the unionist workmen are con- 
cerned, an. amicable resumption of operations for the present 
remains out of the question. 

The iron trade of this district also closes the year in a rather 
unsettled condition, partly as the result of the unsatisfactory 
engineering trades outlook, and prices during the past week have 
been somewhat irregular, owing to underquoting by merchants; 
whilst American pig iron, which has been offered at lower prices 
than have ever been touched during the year, threatens to 
become a serious competitor with English brands, There b 
however, been so little business doing that prices generally have 
scarcely been tested. At the — of the year the outlook 
was in every way encou " makers and manufacturers 
being well sold, with an active inquiry coming forward and prices 
tending strongly upwards, This satisfactory position was, however, 
not very long maintained, Very early on in the year a decided 
slackening off in the demand came over the pig iron trade, and 
this was followed by quite a spell of depression, as a result of the 
threatening labour outlook at home and complications abroad. 
Business was checked, and merchants became very active ‘‘ bear” 
speculators, whilst imports of American pig iron, which was offer- 
ing at very low prices, also tended to depress the market, Pig 
iron prices, which at the commencement of the year were firm on 
the basis of 47s. 6d. to 48s, 6d., less 24, for forge and foundry 
Lancashire ; 44s. 6d. and 45s, to 47s, 6d. for forge and foundry 
Lincolnshire, and 50s. for Derbyshire foundry, net, delivered Man- 
chester, with Middlesbrough quoted 49s, 4d. by rail, and Eglinton 
and Glengarnock 52s, 3d. and 52s, 6d. at the docks, and which 
pe agra oot Ho in most case advanced quite 1s, tols, 6d. per ton, 
rapidly fell quite 2s, 6d. to 5s, below the opening prices of the year. 
For a time makers were content to work on with the orders they 
had on their books, and did not follow this downward movement 
in the open market, but gradually to secure business against the 
competition of merchants, they were forced to give way. In the 
principal iron-using industries activity was, however, fairly well 
maintained, and, apart from really outside influences, there was 
nothing to warrant this serious downward movement in the market, 
Lancashire brands ultimately got down to 42s. 6d. for forge, to 
44s, for foundry, with Middlesbrough obtainable at 47s. 4d. by 
rail, and Eglinton and Gle ock 48. 3d. at the docks, and 
there was an unsatisfactory, dragging sort of business, represent- 
ing, however, in the bulk a fair weight of iron changing hands, 
Towards the close of the year there has been a recovery in — 
which in most cases has enabled makers to regain a eal of 
the ground lost during the unsettled period earlier on in the year, 
and prices close about 3s, to 4s. per ton above the minimum rates 
that were at one time ruling in the market. 

In the finished iron trade prices have followed much the same 
course, bare—which at the commencement of the year were quoted 
at £6—receding in some cases to £5 10s., and closing about 
£5 123. 6d. to £5 15s. Hoops have shown no variation in the 
Association list rates, but mills have only been kept very partially 
employed, Lancashire makers ha not only lost the considerable 
export trade to the United States in baling hoops, but American 
manufacturers have b keen petit for the South 
American business, and have secured important orders at prices 
which Lancashire makers have not been able to entertain. 

Similar fluctuations in prices have also been experienced in the 
steel jtrade, and in this branch also American competition has 
been very severely felt by local makers of billets. 

The coal trade, although it has been free from any directly 
disturbing element, has not escaped the indirect effects of labour 
and wages ee in other quarters, and although there has been 
a ar satisfactory weight of business, supplies have been per- 
sistently in excess of the demand, with prices for manufacturing 
classes of fuel kept at a low and barely remunerative point. The 
better qualities of round coal for house-fire purposes have gone 
through the usual season’s fluctuations, the winter prices averaging 
10s, 6d. to 11s, for best Wigan Arley, 8s, 6d. to 93. for Pemberton 
4ft. and seconds Arley, and 7s. to 7s, 6d. for common house coal at 
the pit mouth, with summer rates receding about 9d. to 1s, below 
these figures. With regard to the lower qualities of round coal, 
the generally unsatisfactory position with regard to labour 
questions in the principal coal-using industries, and the unsettled 
commercial outlook have, however, made themselves very dis- 
tinctly felt. This has been ly noticeable in connection 
with the important contracts for gas and locomotive fuel. When 
inquiries for these contracts first came upon the market, colliery 
owners were generally endeavo to secure some su i 
advance upon the excessively low prices that were taken last year. 
Here and there on small contracts for gas coal slight advances of 
perhaps 3d. per ton were obtained in special cases early on in the 
season, but it soon became very evident that for the more im- 
= contracts it would be altogether impracticable to hold out 
or prices anything —— above those at which tke gas 
companies had been able to secure their supplies in 1896. As a 
consequence the bulk of the gas coal contracts were placed on 
the basis of 6s. 6d. for ordinary Wigan 4ft., and 7s. to 7s. 3d. for 
‘ood screened Arley gas coal at the pit mouth, practically the same 
} ena as last year. Contracts for locomotive fuel had also to be 
accepted at precisely the same terms, one of the largest companies 
early in the season securing contracts on the basis of 5s, 9d. for 
locomotive fuel at the pit mouth, which, when this price had to be 
taken last year, was as an excessively low figure. Some 
colliery owners held out against accepting pen ther on this basis, 
but eventually the above price governed all the farther contracts 
that were placed, In the lower qualities of round coal for steam 
and forge pu , prices have shown comparatively little 
variation, supplies of these having been plentiful all through the 
year, and 6s, 6d. at the pit mouth has represented the average 
figures, except that during the slack period in|the summer, surplus 
lots were sold aslow as 5s, 9d. to 6s. at the pit. Much the same 
remark — to engine fuel, supplies of which have also been 
ample, and prices have shown comparatively little variation from 
3s, to 3s, 6d. for common; 3s. 9d. to 4s, 3d. for medium ; and 4s, 
6d. to 5s, for the best qualities at the pit mouth. For shipment 
there has been a fairly active demand, and rather better prices 
have been got than were obtainable last year ; the lowest figures 
have been about 7s, 6d. to 7s. 9d., and the average 8s. to 8s, 6d. 
for ordinary.steam coal delivered Mersey ports or Ship Canal, 








Barrow.—The demand for all classes of hetnatite is fairly well 
maintained, with the exception of forge and foundry sorts, 
which are always a drug on the market when prices are high. 
Notwithstanding the holidays the market assumes a firm tone, 
and although business has been necessarily the market 
shows life and vigour. It was expected that the engineers’ dis- 
pute, which shows every evidence of continuance for some time 
to come at least, would have caused depression in the market, 
but this has not proved to be the fact, and makers are copsequently 
keeping up their prices. They still quote 48s, 64. to 50s, 6d. per 
ton nominal for Mixed Bessemer Nos, net f.o.b., and warrant 
iron is at 483, 44d. net cash sellers, 48s, 4d. buyers. Very little 
business has been done during the week in stocks, and holders 
are very firm, in anticipation of a stropger market and a fuller 
“— of prices in the new year. 

There is a steady business doing in hematite iron ore, and local 
smelters would gladly do more business if raisers could suppl 
them. Orders are still being sent out to Spain for very fal 
supplies »f ore to supplement the local product. Some 50,000 
tons of iron ore are due at the port of Barrow at present. Native 
sorts are firm at 103, 6d. to lls, per ton. This is the steady 
quotation that has ruled for a long time past, Spanish sorts are 
at 14s, 6d. to 15s, net at West Coast ports. 

The business doing in all descriptions of steel is not at the 

t iderable, but it is evident that the new year will be as 
active in all departments commercially as it is at present active 
industrially. Orders are very well held for heavy , ship plates, 
hoops, merchant steel, and a variety of other products, but the 
demand is not very brisk just now. It is, however, likely to im- 
prove, and that very soon, 

Shipbuilders have commenced to work short time in consequence 
of the engineers’ dispute, and if this continues much longer some 
departments will close down altogether. Marine engineers are 
crowded with orders, 

The coal trade is very quiet, and prices are low by reason of 
keen competition. Coke is firm and fall prices are ruling. 

The shipping trade is quiet, and exports of metal are at present 
ow. 











THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

In the South Yorkshire colliery districts the pits were set down 
after Friday’s shifts until Wednesday morning. In spite of all the 
complaint of unremunerative wages it is significant that although 
several owners would have preferred to resume working on Tuesday 
the proposal was not acceptable to the men, who clung to the 
extra day, which makes the Yorksbire pitman’s holiday one day 
longer than that of other workers in their county ; and even on 
Wednesday work was not quite general—Thursday, indeed, being 
the opening day in many instances—so that the week, at the time 
of writing, has been Lesa blank. The settlement of railway 
contracts for the ensuing half-year for Barnsley hard steam coal 
is still pr ding. In addition to the two companies mentioned 
last week, arrangements have now been made with the North- 
Eastern and other railways on a basis of 7s. 6d. per ton. This 
advance of 3d. per ton on current rates is about the same figure as 
the Darham coalowners have obtained in their contracts with the 
North-Eastern. In house coal the sharp weather of last week, 
caused a quick and demand for the best qualities, both for 
London and other markets. This, of course, was increased by the 
necessity of laying in supplies to tide over the holiday season. 
Though the weather has again suddenly c and is as mild as 
before, the brief cold snap prices remain , best Silkstones; 
making 9s, 6d. to 10s, 6d. per ton ; ordinary from 7s. 6d. per ton, 
Barnsley house 8s, 6d. to 9s, 6d. per ton; seconds from 7s. per ton 
Business in steam coal keeps up wonderfully, not merely in the 
weights sent to the Hum ports, but in home requirements. 
Barnsley hards e from 7s, 34, to 7s, 9d per ton ; seconds from 
6s, 6d. per ton. In gas coal the former prices are maintained 
and there is an excellent trade. Values are firm also in engine 
fuel, and larger supplies are sought for, nuts from 6s, to 7s, 
per ton; screened slack from 5s, per ton ; pit slack from 2s, 6d. 
per ton. In coke the chief business is in the better grades, which 
sell easily, but there is less demand for the lower qualities. 
Holders anxious to clear have been making concessions to buyers, 
contracts for forward delivery being done at 3d. to 6d. per ton. 
Ordinary is now at 93. to 103. per ton; washed coke 11s, to 12s, 

er ton, 

. The Sheffield Chamber of C has succeeded in obtaining 
a promised alteration of the Board of Trade returns, which will be 
of exceptional local interest, At present hardware and cutlery 
are classed in one denomination. The Chamber requested the 
authorities to let the exports of cutlery a separately, and 
the Board of Trade have consented to alteration. Other 
alterations of classification are in contemplation, and on these the 
opinion of the Chamber was sought. The matter was referred to 
a sub-committee to report on the question. 

The manufacture of stove grates is the staple trade of Rother- 
ham, which by extensions of the two places during recent years, 
has become almost a continuation on Sheffield. During 1897 the 
stove grate trade was fairly satisfactory, although in the cheaper 
classes of stoves the Scotch makers have been formidable com- 
eso In the higher classes of goods the trade done in 1896 

as been maintained, while in the articles required by builders the 
production has been largely increased, the activity in this depart- 
ment being due to the extensive building operations all over the 
country. e style of grate at present mostly called for is the 
classic, although preference is i, for the renaissance 
designs of the Louis XIV., XV., and XVI. period. For decora- 
tive purposes there is a distinct tendency to use tiles more 
freely than ever. 

The last of the special meetings necessary for co! ing the 
reconstruction agg een of Messrs, Charles Cammell and Co., 
Limited, Cyclo orks, Sheffield, was held on the 29th inst., 
Sir Alexander Wilson, Bart., the managing director and deputy 
chairman, presiding. The resolutions were passed unanimously. 
At the former ting it was d that out of 1169 share- 
holders, 1140 had signified their assent, This left twenty-nine 
unaccounted for. It was announced on Wednesday that of the 
twenty-nine only five remained ‘to be referred to. Of these three 
b med dead, and one was absent, but his assent was expected 
shortly. 

On Christmas Eve the Master Cutler—Mr. Maurice Rodgers— 
and the Senior Warden of the Cutlers’ Company—Mr. F. C. Wild 
—attended at the Cutlers’ Hall to distribute Hudson’s Charity. 
Every year at this time seventeen old file strikers are awarded 
10s, each, and when the amount left under the charity is ex- 
hausted, those remaining are given half a crown apiece by the 
Master Cutler. The custom is an inte reminder of the 
time when file en le a great Sheffield industry, and 
machines were unknown in the craft. The file strikers are a hale 
and hearty race, those who were relieved this season varying in age 
from So Pepe to seventy-eight, there being only two changes 
in the list of recipients from last year. 

















NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE failure of the engineering employers and the executive of 
the men’s society to come to terms has not had any appreciably 
detrimental influence on the market in this district. It was hoped 
that operations would have been fully resumed at the e eering 
shops with the advent of the new year, and that before long the 
shipyards which have been closed would be at work again. But 
instead of that there is to be an extension of the short time at the 
various yards, Messrs, Irvine’s Shipbuilding and Dry Dock Com- 





pany at Hart/epool will put their men on short time on January 
4th. At other yards which are kept open the non-unionists are 
doing the work, as they are at the engineering establishments, and 
the largest steamer ever built at the Hartlepools has been engined 
by the apprentices. As indicative of the gvod feeling which still 
exists between the engineerirg firms and their men, it may be 
mentioned that the directors of Sir Christopher Furness, West- 
garth, and Co., Limited, have sent a Christmas-box to each of 
their workmen who is out and has not been otherwise employed. 
The married men got 7s. 6d. each and the single men 53, Tae 
directors thought that many of the men must be suffering from 
the lossof their wages, and that this was particularly to be regretted 
at Christmastide. 

The market for pig iron is quiet this week, owing chiefiy to the 
holidays, but prices are well maintained, as producers believe that 
the engineers’ strike cannot last much longer, and that they have 
every reason to anticipate as good a trade in 1898 as they have 
had during the year now closing. They think that if trade has 
been so brisk in the face of so extensive and serious a labour 
trouble as that in the engineering industry, it must be very active 
when the incubus is removed. At present, as is usual in the winter 
season, shipments are small, and are likely to continue so for the 
next two months, as deliveries to our best markets on the Continent 
cannot be made, and during this period the stocks of pig iron 
will increase. That, however, is not looked upon by makers with 
apprehension, as having done so well during the last two years, 
and having brought their stocks down to such comparatively small 
figures, they can afford to accumulate some iron, for they will 
have no difficulty in getting rid of it during the spring. Their 
shortness of supplies frequently in the past autumn rendered them 
unable to execute orders promptly, and business went past them 
in consequence. 

This year the production of pig iron has been almost the largest 
ever recorded, and yet it must have fallen considerably short of 
the requirements—some calculate by 200,000 tons, or 64 per 
cent. A larger output was not made, because of the difficulty 
in getting adequate supplies of ore. The furnaces themselves 
have, it is said, produced more than in previous years, as, follow- 
ing the example of the Americans, our ironmasters have in some 
cases been blowing them harder, and it is only the older furnaces 
that are running with a pillar of blast of only 5 1b., which used to 
be the usual force. ers expect next year to be able to in. 
crease their production farnace still further, on account of 
the introduction of the shifts per day. The furnaces should 
be fed more steadily, and that should improve the output, not 
only in regard to quantity, but also quality. At some of the 
works it may be reported the men are not taking as kindly to the 
new arrangement of hours as was expected. They are bound to 
be more punctual iff beginning their work, are required to attend 
the fall number of hours, and must work steadily while they are 
there. They consider the time allowed for meals too short, and 
appear to expect the same intervals as when they worked the full 
twelve-hour shifts. is Christmas, in consideration of their 
having granted the three-shift day, and the conditions of working 
being different, the Cleveland ironmasters have not, as in past 
years, ae a Christmas-box of 23, 64. to every man who attended 

y to his work during the holidays, especially as during 
the last two or three years it has not had much effect in kee 
ing the men to their work, and quantity and quality of iron mad e 
have suffered through the irregular feeding of the furnaces, 

The prices of Cleveland pig iron this week are well maintained. 
For No. 3 Cleveland G.M.B. pig iron 403. 64. per ton for prompt 
f.o.b. delivery has been generally quoted, and nothing below that 
has been taken, while some of the best-known brands have realised 
4ls., and even more. No. 1 is at 42s.; No, 4 foundry, at 403.; 
erey forge, at 39s. 3d.; and mottled and white, 39s. 

he hematite pig iron trade is by no means satisfactory, profits 
having almost disappeared for some of the producers, It will be 
necessary, if the furnaces are to be kept going without loss, that 
either the price of hematite iron should be raised, or that ore and 
coke should become cheaper. As to the advance in selling prices 
of pig iron, that can hardly be brought about without other dis- 
tricts also put up their quotations, or the market for East Coast 
hematite pigs will be further restricted. On the other hand, Rubio 
ore does not seem likely to be cheaper; the demand for it, not 
only from England, but also from other countries, is so heavy that 
the Spanish mine-owner has some difficulty in satisfying it, and 
under these circumstances will not reduce his prices, At the same 
time the rates of freight must for some time continue to be dear, 
because there is a scarcity of steamers, this being due in some 
measure to the engineers’ strike hampering shipbuilding, and that 
when there is more employment than usual for steamers, the trade 
of the world being generally so good. Coke is also very stiff and 
not likely to be lower; the pig iron makers have paid on the 
average for next half year’s supplies 13s. 6d. per ton, delivered at 
the Middlesbrough furnaces. e outlook for the makers of hema- 
tite pig iron cannot be considered encouraging. The price for 
mixed numbers ie 49s. per ton. 

The manufacturers of finished iron and steel are keeping their 
mills running more fully over the holiday period than was expected, 
but most will be —— during the early part of next week for 
stock-taking. All producers are well — with orders ; in fact, 
some have never had their books so well lined with contracts as 
they are at present, and their prospects for next year are very 
bright, especially those of the steel manufacturers, who have this 
year turned out more than in any previous year. The rail makers 
are doing well, and expect next year to have a larger home 
demand than for years ; they have had of late to depend mainly 
on export business. The . price of heavy steel rails is 
£4 10s, net at works. Steel ship plates are at £5 10s, iron ship 
plates £5 23. 6d., iron ship angles £5, steel ship angles £5 5s., 
common iron bars £5 5s., steel sheets—singles—£6 15s.; iron 
sheets—singles—£6 7s. 6d., all less 24 per cent. f.o.t. 

The wages of steel millmen at Consett, which are determined by 
a sliding scale based upon the prices of steel plates realised by the 
firm, are to be reduced 24 per cent. for January, February, and 
March, the average having declined. This scale practically regu- 
— = =o at several other plate manufactories in the North 

ogland, 

The Scarborough and Whitby Railway, which was sanctioned by 
Parliament in 1871, and was opened in July, 1885, and which kas 
been worked by the North-Eastern Railway Company for 50 per 
cent, of the gross receipts, is to be absorbed by the latter com- 
pany, and a Bill is to be promoted in Parliament authorising 
this. The amalgamation is to take effect on July Ist next, if 
sanctioned by Parliament. The total amount to be given for the 
Scarborough and Whitby Railway, which is twenty miles long, is 
£133,333 North - Eastern 3 per cent. debenture stock and 
£128,300 North-Eastern 4 per cent. preference stock, which is 
considered in the district to be a liberal sum. 

Mr. George Green, manager of the steel “smelting department 
of Messrs. Dorman, Long, and Co., Limited, Middlesbrough, has 
been appointed steel works manager for the Briton Ferry Steel 
Company, Limited. The death is announced of Mr. James 
Macintosh, who has been with the Weardale Iron and Coal Com- 
= for forty-one years, and for many years as their engineer at 

‘ow-lane, 

Mr. Joseph Toyn has for the twenty-third consecutive year been 
elected president of the Cleveland Miners’ Association. 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 


Bustness in the Glasgow market has been quiet in consequence 
of the holidays. The market was closed from Friday till Tuesday, 
and a similar cessation of business takes place in connection with 
the advent of the new year. Scotch warrants have sold slowly at 
458, 34d. to 45s, 44d, cash, and 45s, 6d. to 45s, 74d. one month. 
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Cleveland warrants were very dull at 40s, 4d. cash, and 40s. . 
one month. The business in English hematite was unusually ligt t, 
nothing having been done in Middlesbrough iron of this class, while 
Cumberland warrants were in very slow demand. A limited 
quantity of this latter class of iron changed hands at 48:, 7d. for 
delivery in one month. 

Although the inquiry for hematite pig is naturally off at the 

it, the : in ven last four weeks . _ a. - 
couraging, an @ prospect is encouraging. Szotch makers o! 
hematite have sebeed their prices 1s, per ton, and 533. is now 
quoted for delivery at the steel works. 

_ In the course of the last few days an additional furnace has been 
lighted to produce ordinary iron at the Clyde Ironworks ; and there 
are now 36 making ordinary, 30 hematite, and 6 basic iron, the 
total of 81 thas in operation in Ssotland com with 77 at 
this time last —_ The farnaces will be pl on slow blast for 
a few days, while the men are keeping the N»w Year holiday. 

The prices of Scotch makers’ pigs are firm, and in one or two 
cases even a little higher:—Govan and Monkland, Nos. 1, are 
quoted f.o.b. at Glasgow, 463.; Nos, 8, 453, 74d.; Wishaw and 
Carnbroe, Nos. 1, 46s. 3d.; Nos. 3, 45s. 9d.; Clyde, No. 1, 50s. 3d. ; 
No. 3, 47s, 34.; Gartsherrie, Calder, and Summerlee, Nos. 1, 51s.; 
Nos. 3, 47s, 6d.; Coltness, No. 1, 523.; No. 8, 483.; Glengarnock, 
at Ardrossan, No, 1, 51s.; No. 3, 46s.; Eglinton, at Ardrossan or 
Troon, No. 1, 48s.; No. 3, 46s. 6d.; Dalmellington, at Ayr, No. 1, 
48:.; No, 3, 463, 64.; Shotts, at Leith, No. 1, 52s, 6d.; No. 3, 503; 
Carron, at Grangemouth, No. 1, 51s. 6d.; No, 3, 483. 

Scotch pig iron of the ordinary sorts has been going freely into 
consumption, and the stocks continue to decrease to some extent. 
The stock in Glasgow warrant stores has been reduced 950 tons 
since last report, and it is 25,000 tons less than it was twelve 
months ago. 

Pig iron shipments have been small, amounting to only 2819 tons, 
compared with 7360 tons in the same week of last year. To 
Holland 447 tons were dispatched, Australia 125, Csnada 52, 
South America 35, Germany 10, Russia 50, Belgium 20, China 
and Japan 400, other countries 130, the coastwise shipments 
— 1550, compared with 3403 tons in the corresponding week of 

year. 

In malleable iron the trade has been fairly active, and the year 
closes in a comparatively satisfactory manner. This remark is 
applicable in an even ter degree to steel, the output of which 
in Scotland is believed to have been larger than in any pi ing 
year. Prices of both iron and steel are quoted nominally without 
alteration. 

The outcome of the second vote in the engineering trade is, it 
need scarcely be said, a disappointment. It tends to confirm the 
feeling that has been steadily growing—that the employers will 
have to reckon in the future without the assistance of the union 
men. The expectation is pretty general that at the close of the 
new year holidays an invitation will be given in many works to 
all and sundry to accept employment. How far the union men 
will respond it is difficult to conjecture. It seems evident from 
the small numbers voting that a considerable proportion of the 
men have drifted into employment, either at sea or into situations 
where they escape the attentions of the a leaders, The 
— numbers of the men requiring relief helps to keep the 

ate going. 

oalmasters, merchants, and shippers report that there has been 
a good inquiry for coals quite up to the new year holida: The 
shipments reached 165,113 tons, compared with 167,251 in the 
preceding week and 158,321 in the corresponding week of last 
year. Recent foggy weather caused a ess deal of interruption 
to the coal traffic on the railways. The current demand for manu- 
facturing purposes is, of course, temporarily much curtailed. 
Prices of coal, f.o.b. at Glasgow, are:—Main, 63. 91.; ell, 7s. to 
7s, 3d.; splint, 7s, 6d.; steam, 8s, to 83, 3d. per ton. 











WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 

Tue closing year affords evidence of a fairly satisfactory con- 
dition of the coal trade, though the first quarter of the new year 
promises to yield a labour struggle more or less violent, as may 
depend upon circumstances and the common-sense condition in 
which the colliers find themselves. In the Cardiff district there 
was considerable pressure last week to clear off engaged tonnage, 
and the total exports amounted to 350,000 tons, with a firm 
market and a strong tendency to higher prices. In the Swansea 
district every colliery recorded a good output, and at some an 
advance has taken place of ls. per ton. Newport district has also 
scored satisfactorily, close upon 70,000 tons having been despatched 
foreign and nearly 17,000 tons coastwise. Swansea coal imports 
were 50,000 tons, a higher total than has been seen for some time, 
During last week large consignments of coal left Cardiff for coal- 
ing stations. Newport also sent largel — ; two cargoes were 
notable ones—4700 tons to Rio and 5700 tons Buenos Ayres, 

Business for the first month of the year has been secured to a 
satisfactory extent. I am assured that stems for the whole of 
January are heavy, and for delivery within this period prices are 
very firm, In house coal the demand is well maintained, and 
better prices are certain. Attendance on ’Change this week has 
been slack, yet it is evident that this gives no indication of the 
condition of things, and when the holiday has been run out the 
resumption of work amongst coal merchants and shippers will be 
a vigorous one. The coal trade of Wales, its characteristics, its 
future, the attitude of the men, and of employers, are subjects 
that are being well handled in the local press at present; but 
some opinions are evidently open to question, and one of these I 
note. This is, that ‘‘the employers are tired of the sliding 
scale.” So far as I can learn, if the sliding scale principles 
are kept well in view, its continuance would be regarded as vei 
desirable; but a ‘‘mangled scale” might not be approved. 
One of the suggestions, somewhat regarded with favour in 
thoughtful and quite disinterested quarters, is that a rearranged 
scale, constructed upon equitable terms, with a clause for a 
control of output, is the one thing needed. The next month or 
two is to produce some able suggestions, which I shall notice in fall. 

The latest trustworthy quotations in coal on Change, Cardiff, were 
as follows:—Best steam, 10s. 9d. to 11s.; best seconds, 9s, 94, 
to 10s, 3d.; seconds, ordinary, 93, 3d. to 9s. 6d.; best drys, 10s, 
to 10s, 3d.; seconds, 9s, 9d. to 93. 10}d.; special smalls, 5s, 6d. to 
5s, 94.; best, 5s. to 5s. 3d.; seconds, 4s, 6d.; drys, from 4s, 6d. 
Monmouthshire semi-bituminous: Western, 9s, 3d. to 9s, 6d,; 
Eastern Valley, 8s, 9d. to 8s, 104d.; house coal, 11s.; seconds, 
9s, 9d. to 10s, No, 3 Rhondda, 10s. 6d. to 10s, 9d.; brush, 9a. 
to 9s, 3d.; small, 8s. to 83, 3d.; No. 2 Rhondda, 8s. 6d. to 86, 9d.; 
through, 7s.; small, 53, to 5s. 3d. Swansea prices: Anthracite, 11s, 
to lls. 64.; seconds, 10s, to 10s, +; ordinary, 9s, to 
93. 6d.; culm, rubbly, 4s. to 4s, 3d.; steam, 9s, 6d. to 10s, 6d.; 
seconds, 83. 6d. to 9a. 3d.; bunkers, 7s, to 7s. 9d.; small, 4s, 6d. to 
5s. House coals: No, 3 Rhondda, 10s. 6d. to 11s,; through, 8s, 6d. 
to 93, 6d.; small, 7s. 9d. to 83; No. 2 Rhondda, 8s, 6d. to 9s.; 
through, 7s. 3d. to 7s. 9d.; small, 5s. to 5s, 3d. 

Last week a considerable clearance of rails, &c., took place, 
Newport, Mon., getting the lion’s share, despatching 10C0 tons of 
steel rails, and a quantity of fish-plates to Glasgow, and 3300 tons 
tleepers, 430 tons tie bars, and 224 tons machinery to Vizagapatam. 
Swansea despatched 300 tons steel to Leghorn. Just after my 
last despatch, Newport, Mon., sent 1200 tons rails to Demerara. 
This, with a quantity of steel bars from the leading works, crop- 
pings, small goods, &c., bear testimony to an active time in iron 
and steel. Pig iron from Scotland and North of England, and 
iron ore from Bilbao and Castro, continue to arrive in large 
quantities. In pig iron Swansea imported 2031 tons, 

On ’Change, Swansea, mid-week, the attendance was scant, and 
it was re that prices indicated but little change from the 
quotations of the previous week, though the tendency in many 





cases was in the way of improved figures. Latest quotations iron 
= steel anes follows :— ee ieiealt — 
ig iron, Glasgow warrants, 5 ep ers ; Middles- 
brough No. 8, 40s, 44d.; hematite, “943i; Welsh bars, £5 5s. to 
£5 103.; sheets, iron and steel, £6 7s. 6d. to £6 10s.; steel rails, 
£4 7s, 61. to £4 10s.; light, £5 7s. 61. to £5103, Steel bars: 
Bessemer tin plate, £4 1s, 6d.; Siemens, best, £4 23, 6d. 

Tin plates, makers’ quotations: Bessemer steel cokes, 93. 94, to 
10s.; Siemens, coke finish, 103. to 10s. 141.; ternes, 28 by 20 C, 
18s, to 2l1s.; best charcoal, 10s. 64, to 123. 6d.; wasters, 6d, to 1s, 
per box less than primes, Block tin, £62 7s, 6d. to £63, 

Tin-plates worked fairly well during the preceding week, send- 
ing, in the Swansea district, to docks and vans no less than 70,426 
boxes, and this, too, in face of the fact that mills closed down 
Friday evening. This would have led t» large additions to stocks, 
but fortanatel e ship ts were large, totalling 83,446 boxes, 
Stocks are now down to 134,085 boxes, Consignments to Russia 
and America were considerable. 

This week there has been a degree of slackness of the usual 
holiday character. On Monday business was at a standstill, but 
work has been caught up with spirit since, and a gocd tonnage is 
expected in ; proepects are tolerably fair. 

The output of steel in the Swansea Valley last week was reported 
as the lowest of any week during the quarter. Of eight furnaces 
a‘ the largest establishment in the district six were in, but the 
others were under repairs. At the D:ffryn one was out all the 
week. Pontardawe all in work ; Lindore one less in each works, 
At Upper Forest all active. Iam glad to report a fair amount of 
trade at the tube works—Mannesman—and renewed vigour is ex- 
ee to be shown there early in the year. In the Swansea 





alley, too, I must note that large sheets are getting into further 
are being made by local authorities that 
greater economy should be observed, as in many cases there is a 
good deal of waste of steel behind the rolls, such as does not occur 
with smaller sheets. 

At B:iton Ferry up to Friday night last week business was very 
brisk, and since the holidays there was a fair amount doing ; tin- 
—_ works turning out a normal quantity. The output of 

ematite pig iron at the Briton Ferry works has again been above 
the average. In the L'anelly district some work is beiog 
done, There seems little hope of a re-start at Dafen, where there has 
been no work for six months. About 300 hands are out of employ- 
ment, though a percentage is fiading ne elsewhere. 
There is also distress in some parts of Llanelly, and more still at 
Kidwelly, where the ironworks have been idle for two years, In 
the principal iron and steel works trade is buoyant. At Ebbw Vale 
the dispute among the boilermakers continues, and a meeting has 
been held lately without bringing about a settlement. Ebbw Vale, 
notwithstanding, is little affected. La Z of iron ore 
continue to arrive. This week 1600 tons came in from Castro 
_ Cyfarthfa this week imported a cargo of spiegel iron from 

or! nD. 

The allied industries are brisk, coke in particular, sales being 
reported at late quotations above the average. Patent fuel 
moderately good at Swansea. Exports last week were above 

tens, Cardiff dealers are busy, and are reported as well 
supplied with orders for several weeks ahead. Best brands, 
10s. 44d. to 10s, 6d.; seconds, 93. 9d. to 10s.; discount 24. Out- 
ward freight market is improving. Pitwood ccntinues to arrive 
freely. Six cargoes came in the same day this week from France 
to Swansea, and Newport and Cardiff are importing freely. 
Prices are ruling slightly easier. Iron ores at Swansea firm, 14s. 
to 


a Ss ats, 














I regret to state that the Abernant dispute still continues. 
Ejectment is threatened. The question at issue only involves 3d. 
per ton, and neither workmen nor employers give indications of 
enh 

@ pro i way for anshire at connecti! 
the Devils Bridge with Aberpenlh. 7 

The apparently hopsless character of the Amalgamated Ea- 
gineers’ strike reminds one of the old Cardiff dock employés of 
similar times in the ‘‘wooden boat era.” Large numbers of 
caulkers were employed, he said, at Cardiff, but the unionism 
amongst them was frightful. If a foreman ora master came on 
board, and complained of the work as badly done, threatening 
dismissal, the man’s reply was three taps with his wooden mallet, 
and every hand swarmed off. The result was that the trade was 
driven elsewhere, other ports had the benefit, and he added, ‘‘ to 
my knowledge, a number of caulkers ended their life in the work- 
house.” ‘‘ And what remedy now do you suggest for these dis- 
astrous labour struggles, which, you tell me, affect Cardiff 
grievously?” I said. ‘‘ Compulsory legaiised arbitration,” was 
the reply. ‘‘It is the only one, and it should be binding on all, 
employers and workmen alike.” 








NOTES FROM GERMANY. 


(From our own Oorrespondent.) 

THE tone of the iron market is steady ; most of the iron and 
steel manufacturers are able to keep their concerns in regular 
operation, and the raw iron business is likewise —— active on 
the whole. Prospects for next year are generally regarded as 
encouraging. 

In the Rhenish- Westphalian iron-producing district, the demand 
for pig iron has been satisfactory. Scrap iron is also in good 
request, and purchases for the first quarter of 1898 are reported 
to have been effected. Billets and ingots do not show much 
animation, and the business in blooms likewise leaves pretty much 
to be desired. Rhenish-Westphalian blooms are quoted M. 85 to 
86 p.t., Siegerland sorts fetching M. 90 to 94 p.t. Bars are very 

uiet jast now, the majority of the dealers having previously filled 

eir stores, and consumers do not care to purchase more than 
what is absolately necessary. The larger bar mills continue, how- 
ever, in lively activity. Rivet iron is sold at M. 135 to 140 p.t. 
The demand for rivets has been improving lately, and the business 
done in this article is generally reported as satisfactory, prices 
varying between M. 190 to 195 p.t. 

"The sheet trade continues in a lamentable position ; the employ- 
ment of the mills is irregular and insufficient, and the tone of 
prices exceedingly weak in q Prospects for the forming 
of a Sheet Convention are unfavourable, Heavy plates, though in 
better request than sheets, have been, in many instances, rather 
dull, and orders of some weight have to be fought for almost, 
competition being especially keen in this branch. At the tube 
mills a good sort of activity is going on, orders having been booked 
for several months ahead. The Wire Rod Convention has raised 
the price for wire rods M. 3 p.t., present quotation being now 
M. 23 p.t. The wagon factories have fair prospects, as a good 
number of wagons will be given out within the course of the next 
months ; itis a pity, however, that the contracts have to be accepted 
at the old quotations. 

The production of pig iron in Germany, including Luxemburg, 
was for November of present year 599,125 t., of which 138,026 t. 
were forge, pig, and spiegeleisen, 46,914 t, Bessemer, 311,061 t. 
basic, an 163122 t. foundry pig. Output in October of present 
year was 611,779 t.; in November last year 544,667 t. were pro- 
duced. From January let to November 30th of present year, 
6,273,612 t. were produced, against 5,808,263 t. for the correspond- 
i riod last year. 

e different departments of the Austro-Hungarian iron industry 
are all ina more or less neglected condition. There has been a 
slightly stiffening tone observed in the merchant iron business just 
before Christmas, which was owing most likely to the rumours 
read + the Vienna Bank of a proposed advance in the prices for 

is article. 

The Vienna Town Council has resolved to grant the reconstruc- 
tion of the Franzens-Briicke to the firms E, Giirdner and to the 
Wittkowitz Company for the sum of 452,510 fl, 








An explosion occurred at the Austro-Hungarian State Railway 
mine in Mehadia ; three men were killed, four severely and two 
slightly injured. 

he Austrian Minister of Finance has raised the wages of the 
Austrian salt miners for 1898. The lowest wages will be 90 to 
95 Kreuzer in future instead of 77 to 83 Kreuzer. 

It is satisfactory to note the favourable development of the 
Hangarian iron ind within the last few years. In 1870, for 
instance, the output in pig iron was 1,424,000 q.; in 188] 
1,640,000 q.; in 1890 2,991,000 q.; in 1895 8,491 000 q. The 
number of finished ironworks has likewise perceptibly increased, 
Statistical figures are not available, but the notes of various 
establishments show the favourable development of the Hungarian 
iron trade. The Government works in D é»gyor in 1880 produced 
iron worth 856,000 fl.; in 1885 3,998,000 f1.; in 1890 5,201,000 f.; 
in 1895 9,194,000 fl. The Government factory in Folyom Brizo 
employed 2800 men, annual output being worth 4,000, The 
factories of the Austro-Hungarian State Railways in Resieza and 
Anina report the value cf yearly productions to be 2 250,000 f1,; 
the Government works in Rudzsir 530,000 fl. The machine 
factories, especially those engaged in the construction of agri- 
cultural machines, have been very favourably situated. There 
are 120 machine factories in Hungary, and 42 in Budapest, 
amongst them the vere y machine factory, with an 
annual output worth 9,000,000 fl.; the Ganz and Co.’s works, with 
2800 men, and an annual production of 14,000,000 fi In spite of 
the fair improvement of the Hungarian machine industry, a good 
number of special machines for tool-making, for the textile 
i and even traction engines, have to be imported from 
abroad. 

The Bulgarian iron business has been slow last month ; imports 
to Sophia came chiefly from Germany, and amounted to 707 q. 
merchant iron, 318 q. wire nails, 202 q. zinc plates, 200 q. girders 
and 71 q. hardware. Austria-Hungary sent 201 q. merchant iron, 
221 q. cast iron stoves, 49 q. iron bedsteads, and 71 q. hardware. 
From Belgium 201 q. iron plates were imported, 

In South Servia the iron trade has been pretty lively in Novem- 
ber, decreasing stores having been replenished by fresh imports 

rincipally from Austria-Hangary, viz., three wagons bars an 
cops, and one wagon steel ; Germany only sent one wagon bars 
and hoops. Quotations have not cha . 

Import to Servia in 1896 is stated to have been in 100 f. iron and 
metals, and iron and metal articles, 2885; 2255 falling to Austria- 
Hungary, 17 to Belgium, 53 to Great Britain, 477 to Germany ; 
machines and instruments, 1130; 455 falling to Austria-Hungary, 
61 to Belgium, 83 to England, 452 to Germany. 

The Belgian iron and steel works are, as a rule, well cff as 
regards fresh contracts, but the prices offered and accepted aro, in 
1a2y instances, unremunerative, 

There is no feature of interest to be reported of the French iron 
market. Raw and finished iron meet with a y demand. 
Basis price for pig iron has been fixed on 51°50 f, p.t, for next 

ear. 
. At a recent meeting of the Union of Swedish Ironmasters in 
Gothenburg the following statements were given concerning export 
in iron from the beginning of January till end of October of 
resent year:—Foundry pig, 58,200 q. were expurted, against 
1,100 q. for the corresponding period the year before ; castings, 
5900 q. against 4700 q.; billets and ingots, 15,900 q. inst 
21,400 ; bars, 129,100 q. ageinst 150,100 q.; — of bars, q: 
inst 3400 q.; wire rods, 4800 q. against 4900 q.; iron a 
of different descriptions, 2600 q. inst 3600 q.; iron wire q 
against 700 q.; om of all surts, 1800 q. against ope Total ex- 
port this year was age * pgmed q. against 251, last year, 
and shows a decrease of 30,990 q. against last P nog) There were 
119 blast furnaces in blow this year, against 104 last year ; 296 
rolling mills against 279, 27 Bessemer furnaces 29 and 
37 Martin furnaces against 32 last year. Total production of the 
Swedish ironworks was, till end of September of present year, 
410,300 q. foundry Pig against 380,300 q. last year ; 139,300 billets 
and blooms against 138,400 q.; Bessemer steel 82,000 & against 
87,600 q.; Martin steel, 120,600 q. against 95,600 q. Oatpat in 
foundry pig and in Martin steel has been larger this year than 
ever before. Swedish business in iron and steel to Great Britain 
has been limited, but the inland consumption was heavy. 

A fearful explosion is reported to have occurred on the 16th of 
November in the Kusminsky Machine Factory in Kiew ; 21 men 
were instantly killed, 27 have been more or less severely injured. 
The works have been totally destroyed. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 24th, 


Bic buyers are offering to place orders for common iron plates, 
shapes, and sheets, at rates which are below the lowest prices 
ruling. Buyers argue that production of crude iron is now expand- 
ing, and may reach 260, tons per- week, and that strong prices 
are improbable with such a supply. The entire industry is 
anticipating big things. The pivotal point, as has been stated in this 
report at times for years past, is the extent of the incoming railroad 
requirements. The railway system, as a whole, is rising out of 
bankruptcy into dividend-paying properties. For five years every- 
thing has been going on many systems at loose ends as pices 
equipment. An enormous outlay must be made. Railway 
directors are nervously anxious to spend money. Our locomotive 
builders have been figuring on a good deal of work. Cars are 
urgently needed. Bridge work will be entered upon soon, If 
these requirements reach far there will be a stir in steel works, 
Billets are weak at 15 dols. at mills. Large orders for plates and 
shapes are being booked, Small shops are getting busy, and 
implement factories are arranging to buy largely. Coke is active, 
and production is climbing towards its maximum limit. ages 
are being pretty generally advanced without solicitation where 
scales do not regulate. Our latest reports indicate a sharp expan- 
sion in demand for steel products for export. Pig iron production 
December 1st was 229,703 tons, with 195 furnaces in blast and 237 
furnaces out of blast, with a capacity of 110,736 tons per week, 
but much of this capacity is not within economical limite, 

The year closes under favourable conditions for iron and steel 
makers, Production has been increasing in iron for several 
months, and stocks have been a even before the 
probable requirements for 1898 can be sized up. It is very clear 
that 1898 will be a year of exceptional activity in the iron and steel 
industry. Even setting aside the heavier railroad requirements, 
there will be a great expansion from numerous individually petty 
sources. Foundry work, castings, malleable work, hardware needs, 
implement factory work, wagon and carriage work, and a host of 
other sources will all oe deal more iron than the 
have needed for several years, es, all of these buyers will 
carry more or less stocks. There is a great deal of pressing rail- 
road building. The ship and boat yards will be worked to their 
fullest capacity. L tive builders expect to work full time and 
full force after next April. The agricultural interests are prosper- 
ous, and considerable new territory is to be seeded. The wire rod 
and wire combination is based _— the assurance of a very — 
demand. Makers of machinery have booked a good deal of busi- 
ness during the past two weeks. All the 8 are better. Con- 
gress will wisely let the currency issue lie fallow until later on. No 
vexing discussions will be permitted toarise. The politicians know 
there are several ghosts that have not been laid, and they will let 
them walk around as long as possible. 

Pig iron —— will increase until stocks begin to accumu- 
late. Steel makers have encouraging prospects for full production 
at strong prices. Our electrical equipment plants will enter the 
new year with more business contracted for than ever known in 
the history of the industry, 
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SAN FRANCISCO TRAMWAYS. 


Tue following remarks by Consul-Goneral Warbur- 
ton will be read with interest :— 

‘* The tramways system of San Francisco is said 
tobe the most complete in existence, and I can well 
believe it. The ground on which the city stands 
is a series of hills and undulations. On man 
of the streets the grades are so steep that it is 
almost impossible for carriages drawn by horses 
toascend or descend them, and were it not for 
the cable and electric tramways, many of the 
residential portions of the city which are now the 
most valuable, and where the finest private 
residences are situated, would probably have 
remained unbuilt over, and of little or no value. 
I carnot give a better idea of what mst of the 
streets along which the lines run are like than by 
saying that they resemble a gigantic system of 
switchback railways. 

“The electric lines are not able to ascend grades 
as steep as the cable lines, and therefore on their 
very steep grades the former combine cable with 
the electric power. The steepest grades on the 
two systerns are cable lines 21 0, 19 °4, 19-4, 18 °7. 
18°4, and 18:2 per cent.; electric lines, 14°5, 
14°1, 12°9, 12°1, 12, and 11°8 per cent.; electric 
lines, with auxiliary cable construction, 25°4 and 
24 °0 per cent. 

‘There is a uniform fare of 5 cents (about 24d ) 
for any distance covered by each company’s 
system, and some of the companies transfer 
passengers to the systems of other companies 
without extra charge. Forinstance, a passenger 
can go from the ferries landing stage—to which 
most of the lines converge—to the Cliff House, 
at the mouth of the Golden Gates, a distance of 
about eight miles over the systems of two or 
more sets of lines, for 5 cents, He can also 
go from the ferries by the San Mateo line, a dis- 
tance of about eight miles direct, into the country 
for the same sum. The cars are, with few excep- 
tions, clean, airy, and comfortable, and at night 
well lit, lly on the electric lines, where 
they are brilliantly lit. Most cars have seats 
open to the air as well as inclosed. 

“There are altogether seven companies. The 
San Francisco and San Mateo system is partly 
suburban. The tracks of the Sutro Company and 
of the Presidio and Ferries Company extend 
beyond the city proper, but houses are springing 
up along these routes. There are 38} miles of 

le and 112} of double track, and the 
amount of capital involved is 25,400,000 dols. 
ge £5 080,000), for a city whose population 
about 330,000. There are also tramways at 
Alameda and Oakland, on the opposite side of 
the bay, which run from the ferries, The postal 
authorities run their own mail cars over any of 
the lines as they may require.” 








ProposeD ELEcTRIC RaILway.—A Bill to in- 
corporate the New Croes and Waterloo Railway 
a been deposited in the Private Bill 
Office. 6. pro company seeks power to 
construct an underground electric railway com- 
mencing at a point in Old Kent-road near the 
bridge carrying the London, Brighton, and 
South - Coast Railway over that rcad, and 
terminating under Waterloo-road rear the point 
where the South-Eastern Railway crosses that 
thoroughfare. The capital proposed to be 
created by the company is given in the Bill at 
£975,000. 


THe Cork ELEcTRIC TRAMWays, — These 
tramways consist of about 11 miles of track of 
3ft. gauge, and the rails weigh about 83 1b. per 
yard, The power station buildings about to be 
equipped for electrically working the line will 
comprise an engine-room, boiler-room, battery- 
room, car shed and repair shop, covering an area 
of about 12,000 square feet, says the Electrician. 
In the boiler-room there will be three Babcock 
and Wilcox boilers each of 2531 square feet heat- 
ing surface, and capable of evaporating 8000 Ib. of 
water per hour. ere will also be an auxiliary 
heater, combined hot-well and filter tank, and a 
duplicate set of filters, The chimney stack will 
be of steel, 7ft. internal diameter, and 130ft. 
high. The engine-room will contain three 
MeIntoch and Seymour side-crank tandem com- 
pound engines directly connected to 200 kilo- 
watt generators, run at 150 revolutions. 
The engines will be ran condensing, two Wheeler, 
Admiralty type, standard surface condensers, 
each having a capacity of 12,000lb. steam per 
hour, being erected on the engine-room fldor. 
The compound feed-water pumps will also be in 
the engine-room. Condensing water will be taken 
from the river about 500/t. distant. The battery- 
room will contain 256 Tudor cells, capable of 
discharging at 110 ampéres for seven hours. A 
booster of suitable capacity will also besupplied for 
regulating the charge of thecell, the booster being 
in the engine-room. The switchboard will con- 
sist of a combination of lighting and railway 
vane 8 the same machine being interchangeable 
or railway and lighting service, The lighting 
distribution, using volt lamps, will be on the 
three-wire system, at 440 volts across the outers. 
The battery and regulators will be ted in 
the neutral, so as to control the balancing cur- 
rent. The day load will be taken from the 
railway generators by a motor generator consist- 
ing of a motor and two 220 volt generators on the 
same bed-plate. The generators also act as 
regulators when a single 440 volt generator is 
supplying the lighting current direct. There 
1 eighteen double-decked cars, seating 





forty-four passengers, mounted upon single 
Peckham trucks with double motor equipments 
and series- el controllers. The line con- 
struction consist of iron poles with brackets, 


side brackets be’ used for single track and 
double brackets with centre poles for double 
track, There will be ninety-four arc lamps 
mounted on the top of the poles, constant 
potential arc lamps being used, connected to the 
underground network of ligh mains. The 
railway feeders will be supplied by Messrs. 
Callender and Co, The entire undertaking is 

carried out by the British Thomson- 
Houston Company, 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Offetat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘communicated’ the 
name and address of the communicating party are 
printed in italics. 

14th December, 1897. 

29,586 ELECTRICAL TRANS¥ORMERS, The British Thom- 
son-Houston Company, Ltd.—(W. 8. Moody, United 
States 

29,587. DyNamo-xLEectRic Macuines, The British 
Thomson - Houston Company, Ltd.—(z. D. Priest, 
United States.) 

29,588. BREAKING ALTERNATING - CURRENT INDUCTION 
Morors, The British Thomson-Houston Company, 
Ltd.—(B. W. Rice, jun., United States. 

29 589. ELectric Arc Lamps. The British Thomson- 
Houston Company, Ltd.—(#. Thomson and C. B. 
Harthan, United States.) 

29,599. Dynamo- ELECTRIC Macutnes, The British 
Thomson-Honston Company, Ltd.—(#. D. Priest, 
Dnited States.) 

29,591. Exrractine Goxp, C. P. Shrewsbury and H. R. 
Gregory, London. 

29.592. LicnrHouse Apparatus, J. A. Purves, Edin- 
burgh. 

£9,598. ExpLosion Enotnes, E. F. Lloyd. London. 

29,594. Scarroips, H. McLaughlin, London. 

29,595 Exxecrric Heaters or Ragostats, F. Kraemer, 
Lond 

29,596. 





on. 
Heaps for Exvecrric Lamps, J. F. Gates, 


naon. 

29.597. ConrroLtitinc Motors, H. H. Lake.—(H. See, 
Onited States.) 

29 598. Biawxets, J. E Rhodes, London. 

29599. PHorocrapHic Cameras, J. L. Atwater, 
London. 

29,600. Drivinac Gear, R. Peaccck and G. A. Beetle- 
stone, London. 

29,601. CIGARETTE- VENDING Macutines, A. Caude, 
London. 

29 602. Hat or Borner Fastener, ©. P. Fay London. 

29,608. Sewinc Macuines, W. P. Thompson —(EZ. M. 
Cooper, United States ) 

29,604. Friction Gearina, W. P. Thompson.—(F. Diirr, 
Germany.) 

29,605 Fue, W. P. Thompsun.—(The Compressed Coal 
Co., United States ) 

29,603. Protector for Bonnet Pins, C. P. Inghato, 
Lendon. 

29,607. Looms, H, Milner, Manchester. 

29 608. VEGETABLE-COTTING APPLIANCE, J Dunkerley, 
Manchester. 

29,609 Soap Economisina, A. R. Steinbach and W. W. 
Bauer, London. 

29 610. Doms-sets, J. Wycherley, Liverpool. 


29,611 Minixe of Pracer Deposits, W. F. Lay, 
Live 1. 
29,612. Woot Treatment, J. Hoykinson, T. Cowling, 


and F. Illingworth, Liverpool. 

29 613. Apparatus for MERcERISING YARN, A. Wyser, 
iverpool. 

29,614. Non- REFILLABLE Botrte, C. A. Dunbar, 


mndon. 
29 615. Switcnes, W. B. Spikins and A. H. Mayes, 


mdon. 

29.616. Casinc for Kryetoscorzs, H. W. Short, 
London. 

29,617. Generators for AceTyLeng, E. Loup, London. 

29,618. Sexrants. F. J. B. Cordeiro, London. 

29619. Sappies, J. W. Mackenzie.—(The Universal 
Trading Co, United States.) 

29,620. Preventinc Botrie Reritiic, C. Sand, 
London. 

29,621. Bricks, W. Tucker, London. 

29,622. Sasues, G. Betts, London. 

29,623. CHANGE-DELIVERING Apparatus, H. L. M. Good- 
ridge and A. Brown, London. 

29,624. Tirgp Wueer.s, C. H. Gray and T. Sloper, 


naon. 
£9,625. Non-RETUBN VALvEs, C. H. Gray and T. Sloper, 

London. 
29,626. Cxe Sprinos of Cycigs, A. C. Corbould, 


maon. 

29,627. Locks, T. Kromer, London. 

29,628. Macuine for Propuction of ACETYLENE Gas, 
H. H. Lake.—(W. A. Shearer, South African 
Republic ) 

29.629. Propucine Typr, H. H. Shanks and A. C. L. 
Tottenham, London. 

29,680. Puriryinc Syrups, E. W. Gerbracht and F. G. 
Wiechmann, London. 

£9,681. Corourrna Matters, J. Imray.—(Sociéte 
Anonyme des Matiéres Colorantes et Produits Chimiques 
de &t. Denis, France.) 


29,682. CompounD Pumpinc Enoines, H. Davey 
mdon. 

29,638. INDIA-RUBBER, E. Barron, London. 

29,684. Racks, E. Barron, London. 

29,635. Wartmerproor Coatinc, 8. Hansel and E. 


Hornung, London. 
29,636. Dryine and Ansornvinc Apparatus, F. W. 
Saatmann, London. ° 


London. 
29.639. Bricks, F. Wood, London. 
29,640. Bopxrns, G. Lund, London. 
29, ‘pot Poxer for Domestic Firepiaces, W. M. Deane, 
ndon. 
29,642. Castors, W. Osbaldeston, London. 
29,643. Grates, E. E. Peel, London. 


29,644. IRoninc Apparatus, M. C. Mead and W. R. 
Barber, London. 
29 ‘so Pepats for VELocipepes, A. H. Goad, 
ndon. 


29,646. Sash Fastener, E. W. Carr, London. 
29,647. FasTeninos for CarriacE Doors, H. O. Cole, 


ndon. 

29,648. Drivina Mecuanism for Cycies, T. James, 
naon. 

29,649. Parcet Carriers, W. T. and H. C. Burall, 


mdon. 

29,650. Harvesters for Root Crops, A. Tarnon, 
London. 

29,651. Joints, F. Baker, London. 

29,652. Pins, A. Pearse, London. 

29.658. Not-Locks, W. E. Waldron, London. 

29,654. CIGARETTE-MAKING Macuines, G. 0. Marks.— 
(The Hayden Cigarette Machine Company, United 


States.) 
15th December, 1897. 
29,655. Jomnts, P. A. F. Pratt and P. W. Brown, 
London. 
ae Po Souip Exastic Oits, J. E. and C. 8. Bedford, 


is. 
29,657. Grass, C, F. Gray, Birmingham. 
29,658. VEHICLE WHEELS, J. Read, Southwick, 


Sussex. 

29,659. PNeuMATIC TIRE InyLation, A. A. Wade, Hare- 
wood, near Leeds. 

29,660. Hammers, E. C. Clark, Kingston-on-Thames. 

29,661. WREncH, P. R. J. Willis.—(J. P. Frosberg, United 


States.) 

29,662. Sure.p for Protectine Ciora, W. A. Valentine, 
London. 

29,668. Rattway Pornts, G. Bansall and L. D. Stiffier, 
London, 

29,664. CHeck Rein Retainers, J. H. Nicholes, 
London. 

29,665. TELEPHONE PLant Commutators, G. Ritter, 

ndon. 

— oe 8. T. Dutton.—(8. 7. Dutton, jun., 
naa. 

29,667. Switcnes, J. P. Hall and W. H. 8. Craven, 
Manchester. 


29,668. Deracnine Scag, J. C. and W. Minto, Stock- 
ton-on-Tees, 





29,669. Name Stamp, A. F. Evans, Cambridge. 
Prpais, J. B. Paton, Barrhead, 


29,679, VELOCIPEDE 

5) ee Grease from Borers, J. Kippax, 
m. 

29,672. Prepayment Apparatus, J. Brightman, 


Yorks. 
29 673, Burvers for RatLway Venicies, W. G. Giles, 
London. 
a PrevENTING ConDENSATION, E. H. Maule, Bir- 
edt, Birmin; 


29,675° Ouais Apsustment, O. Piblfi gham. 
29,676. LicuTinc Traction Power, F. D. Black, Glas- 


gow. 
29,677. Support for Bicycies, J. Tonry, Wolverhamp- 
29,678. Boat - DISENGAGING AppLiaNcE, F, R. Patey, 
G Ww. 


29,679. Box, W. H. Luther, Glasgow. 

29,680. Tings, 8. H. Crocker, London. 

29.681. Motors, L, W. Crosta and J. Taylor and Sons, 
Ltd., Nottingham. 

29,682. Reouiatinc Suppiy of Tareap, J. M. Peart, 


Landon. 
29.683. Sarety ACETYLENE GeveRaTOoR, J. 8. Goodwin, 
ndon. 
29,684. Waexts for Cycie Grars, T. F. Wiley, Brad- 
ford. 


29,685. Boot CHANNELLING Macuines, W. H. Dorman, 
Stafford, s - 

29,686. SecunING Hawpie-Bars of Cycues, F. Bailey, 
a Jordan, and R. Gorton, Ci encester, Gloucester- 
sbire. . 

29,687. Hus Sprnpies for Cycte WHeets, F. Bailey, 

A. Jordan, and R. Gorton, Ci ter, Gl it 
shire. 

£9,688, Caain Arsustment for Cycies, F. Bailey, 
A. Jordan, and R. Gorton, Ci ster, Gl iter- 
ehire. 

29,689. Axte Fixina for Cuain Waeets, F. Bailey, 
ye and R. Gorton, Cirencester, Gloucester- 
shire. 

29 €90. Sources of Motive Powsrr, R. 0. Aytom, 
Coventry. 

29,691. BicycLe Bearixe, E. L. Cooke, York. 

29,692. Horse Cotiars, T. Hibbert, Manchester. 

29,693. Or. Cans and Lamps, T. F. and J. H. Braime, 








8 

29,694. INSTANTANEOUSLY CHANGING S.Ipzs, A. Sum- 
mers, Dublin. 

29 695, CycLe Naves H Schmidt, jun., Berlin. 

29 096. Automatic Pumps, A. Rigg and J. C. Bayley, 
London. 

29,697. AuTOMaTIc, Sarety Ort Lamps, O. Bradley, 
Harrowgate. 

29,698. = Cups for SHutrte Pras, W. Hoyle, 


le. 

29.699. Bicycte Tires, W. J. Rogers, Liscard, 
Cheshire. 

29,700. Cycte Hanoer, G. and W. Ditcham and D. J. 
van Praag, London. 

— Pyrvumatic SHor, R. FitzMaurice, Tratee, Co. 

erry. 
29,702. Rotiers, A. Lyle and Sons, Ltd , and C. Lyle, 


mdon. 

29 708. Pirg Jomsts of EarToenwarr, R. Ewing, 
mdon. 

29.704. Macnines for Curtine Cicars, 8. E. Emith, 
London. 


29 705. Printrnc Macuines, W. A. Shaw, Weybridge. 

29,706. Macuine Guns, G. M. Gibson, Chulmleigh, 
North Devon. 

29,707. Veceration Destroyino, J. P. Lofthouse, 
London. 

29,708. Heatinc Water, W. J. Millington and W. G. 
Cannon, London. 

29,709. Prorectinc Buitprxes from Fire, J. Ellis, 
London. 

29,710. AccumuLator, D. Browne and P. Kamperdyk, 
London. 

29,711. Currs, A. J. Boult.—(A. Riasse, France.) 

£9 712. Wixpow Sasnes, J. H. Reed, London. 

29,713. Reparrinc Pyweumatic Tires, A. J. Boult.— 
(—Beede, and — Webber, ——.) 

£9714. Coverincs for Horsgs’ Bits, J. H. Nunn, 


mdon. 
29.715. Venetian BuInD, T. B. Russell and S. Smith, 
Manchester. 
29,716. Sckuewmsc CycLe WHEEL Nippues, 8. Sinily, 
di 


mdon. 
29,717. Bicycte Frames, J. H. Walker, Newcastle-on- 


Tyne. 

£9,718. Gun Carriaces, A. Reichwald.—(The firm of 
F. Krupp, Germany ) 

29,719. Gun Carriages, A. Reichwald.—({The jirm of 
F. Krupp. Germany.) 

29.720. MANUFACTURE of CoaL-savers, F, L. Rovedino, 


ndon. 
29,721. Extraction of Mrtars, J. C. Montgomertie, 
ndon. 
29.722. Enve ores, M. A. Wier, London. 
29,728. SHorp Winpow Firrinos, H. H. Davis, Da tford, 


29,724. THREADING Weavers’ Sut T1Les, A. Hardmeyer, 
2,725. Gran Cases, T. Badger and T. Wilson, Bir- 
29,726. Evectric Heatina Devices, F. le Roy, Liver- 
— Wat Bexr Firrines, T. A. Smith, Birming- 
29, ae Susstirute for Linsgep Ort, 8. Banner, Liver- 


pool. 

29,729. Lactnc Eyr.ets, E. Kempshall, London. 

29,730. Wueets for Veg.ocipepgs, J. E. Hatch, 
London. 

29,781. Lamp Brackets for Bicycies, W. H. Read, 
London. 

29,732. Hatters, A. Gooch, London. 

£9,738. Frames for Bicycies, C. 
London. 

29,734. MANUFACTURE of StirRUP Bars, E. B. Jeune, 


ndon. 
29785. Device for Sprayine, E. J. Garrington, 
London. 
a eee Device for Dampina Purposss, T. Kirton, 
ndon. 
£9.787. Grip Irons, A. Williams. 


29 788. Lamps, T. Butcher, London. 
29,739. Bracket for Securine Rain Pipss, D. John, 


W. Atkinson, 


ondon. 
29,740. Device for TxacuiInc Music, M. Fogerty, 
London. 
29,741. Fastentnc Devices for Doors, E. Thistle, 
ndon. 
29,742. Stopperinc of Borrres, J. Cartwright, 
mdon, 
29,748. Sunrace Coverinec Susstancr, A. Rudenick, 
ndon. 
29,744. Tox-ciips, M. J. O’farrell.—(J. T. Adamson, 
Victoria, 
29.745. AppaRaTus fur Savine Lirz, A. A. Bull, 


on. 
29,746. Optarnina Nitric Acip from NiTRo-oxyYGEN 
Compounns, P. Jensen.—(Z. R. H. H. Niedenfiihr, 


Germany.) 
29,747. Jaws or Fastentnes for Gaxrs, T. E. Norton, 


on. 

29,748. Gun, J. Le London. 

29,749. Traps, F. W. Rue, London. 

29,750. TrrE and Rim, C. A. Chapman and M. Jenks, 
London. 

Drytno Ores, G. F. Redfern —{P. Argall, 
United States ) 

29,752. Cyctometsrs, C. H. en Stem, London. 

29,753 Mounting Cycie Sappies, H. G. Hewitt, 
London. 

29.754. Boots, A. C. Handley, London. 

29 755. Umpreas, H. E. Tolfrey, London. 

29,756. Partitions, W. Dunbar, London. 

29,757, SasH Fastensr, G. F. Lewin, London. 

~~ Packaces for WRapPine Money, W. Packwood, 

mdon. 





29,759. VeLocipzpe Sprinc Dxvice, J, Campbell, 
London. 
a Drivinec Mecuayim for Cycizs, G. Wyatt, 


on. 
29761. Moron Mecuanism, A. Lesne, London. 
29,762. Spreep Gear for VEHICLES, W. 
Lond 


on. 
29763. Measvrinc V«.ocity of Arr, H. Ktihne, 
Lon 
29,764. Furnaces, T. J. Tomlinson, jun.—{J. Mount- 
Jred, British Columbia.) 
29,765. Grip FasTenrne, M. M. Porter, London. 
16th December, 1897. 
29,766. RenpERING Fasrics Acip Proor, J. V. Esop, 
on. 
29,767. Mawries to be Heatsp by Gas, W. B. Smith, 
London. 
29.768. Cycizs, E. Harrison and G. A. Russell, Gilling- 


ent. 
29,769 INFLATING Pywevmatic Tires, F. W. Francis, 
di 


Baines, 


ndon. 
£9,170. Fitz, J. Peters, London. 
29771. Gas GeneRaTinc Lamps, &c., T. B. Jack, 


London 
29,772. Dryinc or Heatinc Cyiinpers, E. J. Curtin, 
tol 


29,773. VaLves, A. B. Brown, Glasgow. 

29,774. Tires, F. Westwood, Birmingham. 

29,775. Tings. G. Hookham, London. 

29,776. Tires, 8. Bunting, Birmingham. : 

29,777. SasH Fastener, W. Maughan and J. Ridley, 
Stockton-on-Tees. 

29,778. TeLecraPuy, L. B. Miller, London. 

29,779. Means for Exciupine Daavonts, F. Richard. 
son, Huddersfield. 

29,780. ExpLosive ENnoines, W. G. Robinson, Hudders- 
field. 3 


29.781. Cycies, W. Askham, Nottingham, 

29 782. Pzas, J. Brown, Edinburgh. 

29,788. Back WasHinc Macuines, A. Stephenson, 
B ; 


— SHUTTLE-GUARD, J. Boardman and J. Entwist'e, 
anc 3 
29,785. TaBLE, T. Crawshaw and N. Blezard, Man- 


ester. 

29,786. Cootixc Water, J. Klein Manchester. 

29,787. WHEEL ArJUSTMENT MecuanicM, F. A.:Powell, 
Birmingham. 

29,788. CaRRyInc Orr ConpEnsaTion, W. Hartky, 
Worcester. 

29,789. Fotpinc Ruues, L. Myers and J. A. Nicholls, 
Birming! e 

29,790. Stoxers, J. J., T. F., andJ. W. Meldrum, ard F. 
Clayton, Liverpool. 

29,791. VeLocipeDE Mup Guarps, W. H. Butler, Bir- 


29,792. Lamp Firtines, J. Dakers, Aberdeen. 
29,793. DenTat Sarety InnaLation GaG, E. Ramsden, 


29,794. HorsEsHor, F. C. Brown, Leeds. 
29.795. VELOCIPEDE Frame, W. Cochrene, Long Mel- 
ford, Suffolk. 
29,796. ManuractuRiInc INcANDEScCENT Bopies, M. 
rnstein, Brussels. 
29,797. MaNvFacTURING INCANDESCENT Bcpigs, M. 
rnstein, Brussels. 
,798. Warninc Brock for Ramways, J. Richard, 
Brussels. 
29,799. Fixine foam J.and E. A. Wallingford, Selly 


Oak, near m. 
29 800. for Lamps, A. H. Robinson, 


B gham. 
£9,801. Drivinc Gear, S. T. Richardson and R. Price, 
Birmingham. 


EXTINGUISHER 


ge: le 
29,802. TrousER STRETCHER, H. Owen, Rhyl. 
29,863 LapEts, E. J. Woollen, Sheffield. 
29,804. Aspestos, G. H. Jackson, Emethwick, near 


Birmingham. 

29,805. Som, J. Y. Johnson.—(Bdouard Fouch?é 
representing La Compagnie Francaise de U Acetylene 
dissous, France.) 

29,806. Rake, C. E. Livesay, London. 

29,807. ARTIFICIAL FLowERs, O. Speierer, Baden, 
Germany. 

29,808. Brake Opgrator, J. and A. Herrin, W. H. 
Horner, and J. Barker, Burnley - in - Wharfedale, 

or! 

29,809. Fastener, W. E. Plummer and 8. Kenyon, 
Bradford 


‘ord. 

29,810. Fastener, W. E. Plummer and 8. Kerycn, 
Bradford. 

29,811. Pipzs, M. Yarron, London. 

29,812. ApvERTisinG, A. H. Smith, Sheffield. 

29,8138. Broszine, &c., Macuines, W. B. Silverlock, 

mdon. 
29,814. BrusHine Bronze from Paper, W. B. Silverlock, 
mn! 

29 815. Raitway Cuair Bott or Srixr, D. McGill, Bir- 
mingham. 

29,816 Fotpinc PortaBLe Seat, J. W. Hunter, 
London. 

“=. — Friction in Sxarts, 8. E. Asquith, 

29,818. Hames for Licht Harness, G. W. Winsor, 
Lond 

29,819. 
Wycombe. 

£9,820. CHar-a-Bancs, E. T. Wainwright, Birmirgham. 

29,821. Execrric Heaters, F. W. Schindhr-Jenny, 

ae he 


822. Spirit Lamps, H. Spatz and H. Quistorp, 
mndon. 
29,828. Detacninc WHEELS of Cycies, B. Russell, 


on. 
Invoices ard Envetopgs, G. J. Doel, High 


Lond 


mdon. 
29,824. SELF-acTinG Sirrer, &c., F. A. Egleton, West 


ydon. 

29 825. Compo-noarD, C. A. Day.—(Mayhew Compo- 
Board Company, United States.) 

29,826. Conpuctors for ELecTRic MACHINERY, J. Millis, 


mndon. 
29,827. SuspENpING Cars, W. J. Waldron and A. H. R. 
Pulman, London. 
29,828. Ion1TING-PILLs for Gas, E. and J. F.C. Jiirgens, 
London. 
29,829. ToorHep Gzanrine, G. C. Fricker, London. 
29,880. Burners for ACETYLENE Gas, &c., H. Walker, 


on. 

29,831. Partour Game, W. Miles and A. J. Phillips, 
London. 

29,832. IonrTisc FiasH Powper for Takixc Puxoto- 
Grapus, A. Weiss, London. 

29,888. Securine the Heaps of Hammers, G. H. Jones, 
London. 

29,884. SINGLE-PHASE ALTERNATE-CURRENT Moronrs, A. 
C. Heap, London. 

29,885. ELecrric Heaters, E. F. Porter, London. 

—— NAVIGABLE VessELs, R. Harte, 
London. 

29,837. CHEmIcaL EARTHENWARE, A. and W. Matthews, 
Liv 1. 

29,888. TurBrves, A. G. and D. Enock, Manchester. 

29,889. Packine for HypRrav.ic Pumps, J. Codd, Liver- 


29'340. Arracuine Brackets to GrrpErs, W. Borrows, 
Vv 
29,841. an Dovste-PILE Fasrics, M. Seyffardt, 
Liverpool. 
29,842. Coatisc TrxtTite Fasrics, T. B. Powell, 


mdon. 

29,848. Apparatus for Proptcina ACETYLENE, F. H. 
Smith, London. 

29,844. Batt Tap, C. Crowthe, London. 

29,845. Ruter, R. R. Rabson, London. ~ 

29,846. Device for Routine Ryspons, R. R. Rabson, 
London. 

29,847. CvcLe WHEELS, D. Mitchell, London. 

29,848. UmBrELLA Riss, W. A. Bindley, W. J. Gell 
and J. F. Boham, London. 

29,849. WasHING Macuing, P. B. McGlashan and A 


Boyd, burg! 
—. PREPAYMENT Gas Meters, W, J. H. Jones, 
mdon. 
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£9,851. —ieeennes for Oapnance, J. J. Atkinson, 


29,852. Tipsenepecun Duet for ELectric Leaps, H.T. 
Hillischer, London. 

29.853. PLUMBERS’ Toots, J. Edwards, London. 

29,8 4. Fasrenina Winpow Sasues, &c., J. Howson, 
London. 

29,855. Sasu Fasteners, F. W. Barraclough, London. 

29,856. ATTACHING roe to their Suarrs, G. Dunn, 

mdon. 

29,857. Dinner Piarss, J. Charley, London. 

23 858. Grove Srrarcuers, G. Black, London. 

29,859. Senr- ener yr WHETSTONES, C. E. Master- 
man, North iddlesex. 

= Markine eee ASSAILANTS, F. G. Griffith, 


29,861. , a O. Owens, Blaenau Festiniog, Meri- 
onethshtre. 


‘17th December, 1897. 


29 862. Drawine Pix, &c, E. J. Harding-Andrews, 
London. 

29,8638. Cycte Stanps, R. W. Pound, Malvern. 

29,864. Suipcess Tire, J. . Dublin. 

29,865. Fixose Heaprves on Painting Macuings, C. 
Davies, Manchester. 

29 866. Contour Biocgs for, Saccrrs, C. Copeland, 
Stoke-on-Trent. 

gg ——— Corours, R. A. Young and A. Tracy, 
et 

£9 8€8. Om Paint and VarnisH, E. Springborn, 


London ; 

£9,869. Mitx Borries, H. H. Turner or Wilson, 
Glasgow. 

29870 Macuive for Biackinec Foors, F. L, Clark, 
mdon. 

29 871. Trouser Wire Bortoy, W. J. Green, Sudbury, 
Suffolk. 


29872. Automatic Frrpinc Bae for Animas, W. 


Reynolds, Cork. 

29,873. Spray Psropucers for Barus, C. H. Fletcher, 
Keighle y- 

29 874. Canisters, N. H. Mauder and A. Shirley, 
Wolverhampton. 


29,975. a Inpicator for Cycuists, G. F. Sharpe, 
ca “7 Danrne Merats, C. W. Washington, Hudders- 
29, or. “ Cycue Gear, J. E. Carter and 8. A. Wright, 
29, 8B Per UMATIC Trees for Cyc.rs, G. J. Reynolds, 
29 79, ee Sran Wueszs on Sp:noxrs, I. Hall, 


ax 
29,880. Waeers, W. Tozer and F. B.and &. B T. Stanton, 
London. 
a Ceapces for Srrert Lanreans, W. H. Harvey, 
mdon 
29,832. Boot Trees, T. P. Rogers, Bristol. 
29.883. Wire Couptines, B. Draper, N. Rous, and A. 
Draper, Liver pool. 
= Srze:, J. and J. Davison, Hendon, Sunder- 
land. 
29 835. Conrrotiinc Water Parssure, D. John, 
Bristol. 
29,886. Artists’ Stopio, E. Apthorp, Burgess Hill, 
Sussex. 
29.£87. Teapots, J. G. Anderson, Glasgow. 
29 888. OpgRaTion of WateR-TIcHT Doors, E. Jones, 
Bristol. 
29 889. Drawisce Compasses, C. and W. T. Smith, Bir- 
mingham. 
2),890. Cycies, C. E. M. L. Brimacombe and C. E. 
Macnamara, Bristol. 
29,891. SIsGNALLING on Rattways in Foe, C. Jackson, 
London. 
29,892. Cuarr-cuTtinc Macurnes, J. Brodie and J. D. 
Middleton, Manchester. 
29,898. CycLeE Mupavarps, E. D. Hopercft, Kidder- 
minster. 
29 894. Press, W. F. Atkin, Manchester. 
29 895. Stoves, W. Bursian, Manchester. 
29,896. Devices for Locxine Cycuzs, J. Holmes, Man- 
chester. 
29,897. Coverines for Tramcar Seats, E. W. Hunt, 
Manchester. 
29, — we and Ommesvus Srers, J. Hudson, 


29, $99, Same Consumer, J. Dugdale, jun., and J. F. 
Davies, Manchester. 

29,900. Mutzs, A. Lees and Co., Ltd, and J. Clegg, 
Mazchester. 

29,901. Fenpers, F. Crisp, Birmingham. 

29,902. Saovets, G. M. Milner, Leeds. 

29,908. Tzapots, J. Marshall, Glasgow. 

29.904. Rartway Foa SIGNALLING, J. H. Green, Dews- 


bury. 

29, 905) “Drivinc Cuary, 8. T. Richardson and R. Price, 
Birmingham. 

29 906. ras Frames, 8. T. Richardson and R. Price, 
kirmingham. 

29 907. Pyzumatic Trre for CycLz WHEELS, M. Danvers, 
London. 

29,908. VentTrLator, E. J. Pearce, London. 

29 909. Macuines for Breakino Stone, W. H. Baxter, 
London. 

29.910. Erevation of Crussep Stone, W. H. Baxter, 


London. 

29,911. Boors for Cyctise Purposes, W. C. Essex, 
London. 

29,912. Exeansion Grip, W. Suckling and J. Bugg, 
Colchester. 

£9 918. ForK-cLEANSING Apparatus, B. J. F. Bentley, 
London. 

29,914. Pweumatic TrrE Arr Cuampers, J. W. Cockerill, 
London. 

29, — en Vexicies, H. W. J. Wilkinson, 


29, 6. Plaxo Frame, C. R. 8. J. Hallé and J. Russell, 
Loni 

29 ee 2 for Lirtrsc Ciorness, E. B. Stevenson, 

29,918. ——— Gear for Bicyores, L. E. Cowey, 
Lo 


mdon. 

29,919. Tzacurs, W. H., J. le F. and W. 8. Peirsol, 
London. 

29 920. Pitz Fasrics, L. Drolet, London. 

29,921. Lape. Hover, F. G. Faunch, Ilford, Essex. 

29.922. Brvso Drawinc Pex, E. Edwards.—{J. von 
Pallich, Austria.) 

29 en Warer Suprpry, W. H. Witham, 


London. 
29,924. Ice-cycLes, R. von N. de Markovicz, London. 
a Gear, O. H. Gentry and D. C. Storr, 
ndon. 
29,926. Rusttrent Wueets, T, Till and 8. H. Rowley, 
London. 





29 927, Muttirotp Repiy Post Carp, G. de 8. Croix, 
London. 


29,928. Buriat Apparatus, W.: P. Thompson. — 
(National Burial Device Company, United States.) 

29,929. InpicaTor, O. O. Rothwell, Manchester. 

we Saccnaromerer, M. Preu and G. Himmel, 


29,981. Wire Marrressts, T. Hilton, Manchester. 
29.932, Lamp, A. Wandel, Live’ 1. 
29,933. Steam Turnines, E. Williams, Manchester. 

29 934. Lamps for Iycanpescent Gas, L. Wolff, Liver- 


29,925. Hackiinec Macurnegs, J. V. Eves, Manchester. 
29,956. —— Apparatus, F, Grafton-Wignall, 


29,987. neck avndieenm Apparatus, H. B. Watson, 


mndon. 
29,988. Apuesive Marsriat Appiication, F. Hughes, 
London. 
29.989. Construction of Metatic Fencino, G. Miller, 
London. 
29,940. Fasteners for Dressxs, B. Lolosky, London. 
29.941. Sappes for VeLocirepes, F. E. B. Beaumont, 


London. 
29,942. evern Trees for Roap Carriaces, R. Gréen, 
mdon. 
29,943. Ay 2vHeTIc Apparatus, J. A. Codd, London. 
29,944. Frex'ste Heers for Boots, W. W. Phillips, 


mdon. 
29,945. Tires, F. R. Simms, London. 
29,946. Cueaninc Waste Pires, J. B. Chasseaud, 


London. 

29.947. Pueveesagate Rott Houpers, H. J. Redding 
London. 

29.948. Hypravtic Exorne, J. R. Wood, London. 

29,949. Brusues, J. W. Sneath, London. 

29.950. CompBinep CALLIPER and Ruut, 8. M. Innes, 
London. 

29,951. Cyore Wueets, E. T. Cheer and E. J. Cope, 
London. 

29.952. Hottow Luor, J. M. U. Cheneaux and E. 
Steinberg, London. 

29,958. Conicat Step TootHep WaHeEk1s, C. Wenigmann, 
London. 

29,954. Axte Beaeines for Bicycies, C, Wenigmann, 
London. 

29,955. Pratsn Printisa Macuiyis, R. Harvey, 
London. 

29,956 Pacxtne Hooks, E. A. Boldt and William 
Prym Compiny, Ltd., London. 

29 957. Dress Fastev+rs, E. A. Boldt and William 
Prym nom Ltd , London. 

29,958. Pumes, W. A. Martin, London. 

29,959 Beor Racks, H. H. Leigh. —{8. Thouroude, 
France 

29,960. Gas, M. Wagner, London. 

20,961. Rock Drituiine, R. M. Scott and A. Goodsir, 


29 962. VenTILaTion of Coat Mines, W. J. Wilson, 
Swansea. 
29,9638. Manties for Gas Burners, J. J. Guppy, 
Swansea. 
18th December, 1897. 
£9964. Venicte Lamps, E. Waley, Kingston-on- 
68 


29,965. Srorprrinc of Bérrizs, 8. E. Kinnan, 
London. 

29,966. Carn Coup.ine, R. Rainsford.—(R. FE. Bates and 
J. Renschlin, United States. 

29,967. Package Linine, J es R. Armstong, 

and J. Hargreaves, Widnes, La cs. 

29,968. Enornes, R. Rainsford. —(8. FB. Ferguson and L. 
W. Rains, United States.) 

29,969. WInpow FAsTENING or Bott, J. M. Graham, 
London. 

29,970. Lusricator Construction, W. H. and R. 
Thompson, London 

29,971. Lips, 8. J. eek and The Dairy Outfit Co., 

Ltd., London. 


29,972. Borters, F. Windham, London. 


29,978. PuHoTocRaPHic Cameras, H. F. Christie, 

alifax. 

29,974. MuctLacE a, F. F. Taylor, Heaton 
Chapel. pear Stoc! 


29,975. NECKTIE ny J. B. Clarke, Stoke - on - 


yo 
29 976. Broxzs, J. Crabtree, Lincoln. 
29,977. Morors, C. B. Crawshaw and C. W. Hill, 


o! 

29,278. Covers for CycLz Drivine Wuexts, J. Driver, 
ey. 

29,979. CHILDREN’s CouNnTING TaBLE, C. and R, Ashton, 
n. 

29, — Cycite Cuain Apsustuent, O. Pihfeldt, Bir- 


gham. 

29,981. Drititinc Macuryes, W. H. Allen, Son, ahd Co., 
and J. W. Kempster, Bedford. 

—— IncanpEscent Gas Burwers, H. Drake, Brad- 
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29,983. Pumps, W. Weir, Glasgow. 

29,984. Looms, D. J. MacDonald, Glasgow. 

29,985. ELactRic [NCANDESCENT Lamp, F. Nicholson, 
Manchester. 

29,986. Wuezxs, C. Grayson, Liverpool. 

29,987. Detiverinc Hor Arm CorRent, E. H. Maule, 
Birmingham. 

—_ Proyectites for Orpnance, H. V. Simpson, 


on. 
29,989. Wearinc ApparEL, 8. Coombe and J. May, 

Burnley. 
Gas Reversinc Vatves, D. Henderson, 


iw. 
29,991. Automatic Rartway Foe Sienat, C. Revelle, 
London. 
29,992. Bortise Eaos, G. M. Mellor, Bettws-y-Coed, 
North W: 


01 
29,993. “Jackinc Back” Mecuanism for Spinninco 
Moutzs, G. A.and W. H. Smith, and J. Brierley, Man- 


29,904. . Locomonives, W. E. Heys.(J. J. Heiliaann, 


29,995. Buse, T. Christie, Glasgow. 

29,996. STEERING and WARPING GEar, R. Richardson, 
Glasgow. 

29,997. Cuutivators, J. Scott, Glasgow. 

29,998. Ropgzs, H. A. E. Briining. Glasgow. 

29,999. Tires, T. W. Robertson, fast. 

30,000. Maxine Ceramic Ware, T. H. Stubbs, Hanley, 


taffs. 
30001. Rarmway Arro Exvecrric Braxss, C. Luyera, 
30,002. Cyctz Hancrrs, H. W. Stones and F. Higgs, 
don. 
30,003. Merat Canisters and Cases, G. W. Baker, 


mer 2 Paper Fexpinc Macuines, T. ©. Dexter, 


80,006. a H. V. Hooydonck, London, 

30.007. Printine Rotter Manvuracroure, C. H. John- 
son, jun., London. 

30,008. Wiens for MECHANICALLY-PROPELLED VEHI- 
cLes, A W. Southey and The Electric Motive Power 
Co., Ltd , London. 

30,009. OpgRATING ALMaANacs, F. Niess and G, Engisch, 


mdon, 
30,010. Kitw for Burnine Bricks, H. Harrison, Man- 

chester. 
80,011. Tires, L. Frankenstein and C. Lyst, Man- 

ester. 
— Macuiyery for SHavinc Leatuer, O. F, Stead, 


on. 

30 018. Dating Maem, G. Sonnenthal and H. 
Bamford, Lond 

30,014. Canpy- coares Macuines, A. J. Boult.—(J. M. 
Demerath, United States.) 

80.015. Removaste HorsrsHoEr y A.M. 
Schrader, London. 

$0,016. Sianau Lamp Lenses for Surps, A. J. Loftus, 
London. 

80,017. Fiuspinc Cisterns for Warer-cLosets, A. 
Seaton, London. 

80,018. Enarves, A. H. Crockford, London. 

30,019. Rounpapout, W. J. Waldron aud A. H. R. 

m, London. 

80,020. Merers, A. Soames and C. W. 8. Crawley, 
London. 

$0 021. Kerries, C. Johnson, London. 

80,022. Ice, A. M. L. Osmond, London. 

a. FieureD Mosaic F.oorcioTs, F. Walton, 

mdon. 

30.024. Deer Borixe, J. Vogt, London. 

30,025. a NON-METALLIC SuB3Tances, O. 
Elster, 

39,026. Stone, 0. Imray.—(Griinzweig and Hartmann, 


German: 
30 pos F. Suter, 


80,028. 
Lo 


ndaon. 
80,029. Sgcurntne O1-cans in Cycuss, E. M. Stuart, 

London. 
30.080. Rotter Bearinos for Maceinery, F. H 
Wenham, J. Stuart, and D. A. T. Christie, 


CaLk, 


Neoarive Printino APPARATUS, 


5 Ussutronine Device, B. A. Spaull, 


London. 

80 031, VeLociPEDE Sprino Devices, T. and J. Campbell, 
London. 

80, pon InHatina Appagatus, F. and F. Warz, 
Lon 


30 038. aon C Bickel, London, 

30 034 Evertnes. J. A. F. Aspinall, Manchester. 
80,035. Papsgr, W. Hohenstein, London. 

30,086. Propvucr for Antiseptic Purposes, A. Guasco, 


mdon. 

80,037. Lamps. D. Lacko, London. 

se 2s MorpantTinG ANIMAL Fi pre, O. P. Amend, 
Lon 

30,039. — AntmaL Fipre, O. P. Amend, 
London. 

30,040. Broocu Fasten. xos, J. H. Grigsby, Southend- 

-Sea 


on " 
30,041. Type waiter, A. Delprat, London. 
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80,042. Leo Ret for Traverters, A. G. Elis, 
London. 

30,048. Last, G. H. Rayrer, Leeds. 

80 044. LatcHes, J. Goodare, We inet field. 

80,045. Gas Propucek, H. de Thiersunt and W. A. 
Coulson, London. 

30,046. Steam Borter Feeo Irsecrors, D. Vaughan, 
Bristol. 

80,047. Gear Cases, J. G. Grose and The Grose Gear Case 
Ltd., Coventry. — 


30,048. Carnpinc Enoine Frritixc Comss, 


Bolland, Halifax. 

80,049. Suprryinc Warm Arr, J. T. Thornton, 
Huddersfield. 

80,050. Storinc Bicycies, F. A. Jones, Hempstead, 
near Gloucester. 
y Srreet Drains, E, Ward and C. Toms, South- 
ampton. 

30,052. Manoies, H. Cameron and J. M. Malloch, 
‘Dundee 

ye Acip Separatioy, J. Hutton, Whiteinch, Lan- 

ire. 
e.. Pacxinc Rina3, J. Chariton, Newcastle-on- 


30.005." Gear Cases, ©. Gardiner and N. Lamont, 
Dundee. 

30,056. Sorvents, F. Hutchins and L. Greening, 
London. 

80,057. Connections of Iron Structures, B. B. Dadley, 


on. 
80, —s External Stopper Rerarver, L. Olegg, 
30,059. UMBRELLA STICK Cur, J. B. Pike, Lough- 
borough. 


30,060. EO T. a, Bradford. 
30,061. Drawine Fisres, W. B. Lee and W. Fisher, 


B ‘ord. 

80,062. Bicycizs, A. Timpe and P. W. Deacon, Man- 
chester. 

80,063. Pre-cooxine Apparatus, T, F. and J. H. Braime, 
Leeds. 


80,064. Rest for Hotpina Gun on Rirxe, H. L. Davis, 
London. 

80,065. Swirch Hotpers, J. M. Huisman and H. C, 
Gover, Glasgow. 

— WEAVING Pickers, 8. and R. T. Fielden, 


chester. 

30,067. Brake Biocgs, F, Gandy, Manchester. 

30, 068. Corset Fasteners, T. Redhill, Surrey. 
30,069. Sxret, E. and G. Slatter, and G, W. Richardson, 
oNottingharh. 

30,070. Removine Impurities from Grain, T. Hauxwell, 
Stockton-on-Tees. 

80,071. — Action Spgep Inpicator, 8, L. Taylor, 


ones D. MacKellar and J. 8S. Wilson, 


30,078. Friction Ciurcues, H. W. Mackenzie and A. 
O. Robertson, Edinburgh. 

30,074. Fastenina WINDOW Sasuzs, T. F. Tyerman, 

London. 

80 075. Hyarenic Tonacco Pipzs, T. F. Tyerman, 
London. 

30,076. Lamp Grasses, F.J. P. Reed and W. Wright, 
London. 

80,077. Five Brusn, W. Francis, London. 

80,078. Conrrivance for Gas Stoves, J. M. Clarkson, 


a 





London. 
30,004. Sink ArracuMEnt, A. A. Russell, London. 
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80,079. Cricxer Bars, J. 8. Prana, Shon London. 
80,080. Coxe Ovens, M. 
081. ne a a4 TABLETS, G. Bamberg, 
a “ Reeranrive Omntpuses, F. Kingelhifer, 
on. 
nee ee for Rattway Cars, P, Casey, jun., 


$0, = Water Gavars, W. Ripper, Sheffield. 
Exzcrric Contact Devices, B. Doyle and H. 
ar SThirolL London. 
80,086. Hotpina Canpues, C. F. Teicher and J. F. A. 
unge, London. 
ag nae Wasners and Pexiers, E. Mayman, 
ndon. 
30,088. Apvertisine, F. R., E. J. J., and A. G. Cress. 
well, and T. C. Schmitz, London. 
80,089, Paste ACCUMULATOR, E. Kosel, London. 
30.090. Racorpinc Merrcantn x Business, A. G, 
Brookes. —(The Hough Cash Recorder Company, 
United States ) 
80.091. Rack, J. M. Jones, London, 
$0,(92. Tinks, 8. Bunting, Bi mingham. 
80,098. T: ne _Borper, M. L. Tucker and F. Rowley, 
Che«bam, Bucks. 
80 Sn 8. Chand'er, jun., and J. Chandler, 


80.(95. WATERPROOFING CoMPosiT on, E. Stephens, 
London. 


0 
— Srantine Inrervat Compustion Enornes, W 
orpsby. D. Roberts, and J. W. Young, London. 
» London, 
Gh ardot, London. 


80 097. Casu Reon ters, J. Eh 
80,098. Cycies, G. Rivierre and 
30,009, Sizves, H. Giesen, Londo. 


30,100. Concentration of Mrtats, H. A. Ellis, 
London, 

80101. Varyina AnouLar Posrrioy, T. W. K. Clarke, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


585,928, Feep-warer Heater anp Punirier, J. £. 
traueley, Milwaukee, Wis.—Filed June 20th, 1895. 

Claim.—In a feed-water heater and ig ltr 

@ filter 


pi 
tube 3, ot having the 
in’ ediate space filled with suitab'e filtering 
material, and its ate coated with textile material ; 
ion com tion with a receiver OC, aftop; a con- 
tinuous spiral trough E, formed of a series of unob- 
structed, flat- bottomed, — oon vided with 
inner and outer vertical edge e sections of 
said centinuous trough hg suppe mere te by brackets 
bolted to the tank- Sow end of one 


[585928] 











pan-section fitting snugly within the upper end of the 
next pan-section, soas to form a continuous spiral 
trough, and sabe yn a continuous shallow flow of water ; 
water inlet extending from a point below 

to a point above the water-level 
; the steam pipe G ; the feed-water 
rN, eek, its connections ; and the 


outlet K, ed, arranged, and o tin 
peywred = Hy hemgen whens = 


585,936, Cenrrirucat Separator, 0, Linders, Stock- 
holm, Sweden.—Filed June 30th, 1894. 
Claim —In a centrifugal tor the combination 
e 


with th 
centrally within said dru 


tube dis 
is provi with a discharge outlet near the bottom o: 


said drum ; al ctu aa ee oe 




















drum, said body having in it a central bore, forming a 
—— S for the ) lighter ey hen of the fluid, and 
angers 8 ig zigza Is a, for the upw: 
flow of the heavier | liquid, radially-arranged passages 
that connect the space C with the channels a, and 








ney r exterior to the channels a and communicat- 
g therewith, substantially as described. 
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